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The process of enterprise activity assumes the presence of stochastic relations,
which is an objective necessity. However, this does not mean that deterministic
relations are given a secondary role. Only with the dialectical interaction of
random and deterministic relations are their roles equivalent. The preference for
random relations leads to a violation of the stability of the enterprise’s functioning,
the preference for deterministic relations reduces the enterprise’s ability to adapt
to external conditions, the ability to innovate. The unconditional relevance of
the problem lies in determining the ratio of these relations. To solve the tasks
set, appropriate methods were used, namely, systemic and critical analysis in the
synthesis of the formation of deterministic and stochastic relationships on the basis
of the theory of production systems; information theory. The conducted research
allowed us to propose the concept of “optimal information accumulation”, which
makes it possible to conduct emergent selection. This approach allows creating
conditions for the emergence of elements of evolution, in particular innovations,
at the enterprise. which allows determining the ratio in shares of deterministic
and stochastic information, which is advisable to use in the process of enterprise
management. A stochasticity coefficient is proposed, which will ensure the
homeostasis of the enterprise, while any of the extremes (absolute determinism
or maximum stochasticity) leads to a deterioration in the functioning of the
enterprise. Thus, it is proved that the process of managing the activities of the
enterprise indicates the presence of a ratio of determinism and stochasticity.
Given that complex production systems are systems open to information, when
accumulating it, information must be selected to establish a connection with the
external environment. The analysis conducted allows us to conclude that in the
process of functioning of the production system, there is an increase in the volume
of information that is accumulated and stored for further use. Thus, this should
not be a replication of previously known information, but the creation of new
information channels. Thanks to 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, in the implementation of the information function. This approach allows us to
create conditions for the appearance of elements of evolution in the functioning of
complex production systems, namely enterprises.
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Iporiec AiSIBHOCTI MIAPUEMCTBA TIepeadadae HasIBHICTh CTOXaCTHYHUX 3B’SI3KIB,
0 € 00’€KTUBHOI HEoOXiAHICTIO. OJHAaK 1ie HE O3HAYaE, IO [leTepMiHOBaHI/IM
3B’SI3KaM  BiJIBOJIUTHCS APYrOpsAiHa. pollb. Tinpky npu AiayieKTUUHIA B3aeMOIil
BHIIAZKOBHX 1/IeTepMiHOBAHHX 3B’ A3KiB IX POJIi €KBIBaJICHTHI. Ilepepara BumaakoBuM
3B’ sI3KaM ITPU3BOIMTB JI0 TOPYIICHHS CTa0lIbHOCTI (DYHKIIIOHYBaHHS i IPHEMCTBA,
nepeBara IeTepMiHOBAaHUM 3B’ I3KaM 3HIKY€ 3AaTHICTB i IIPHEMCTBA aalITyBaTHCS
JI0 30BHIIIIHIX YMOB, 3[JaTHICTb 10 iHHOBaIiil. besyMOBHa akTyanbHICTh MpoOIeMu
MOJIATae y BH3HAUCHHI CIIBBIIHOIICHHS 3a3HauCHUX 3B s13KiB. [l BHpilICHHS
MOCTABJICHUX 3aBJlaHb BHKOPUCTAHO BIJIIOBIJHI METO/H, @ CaMe CHUCTEMHHH Ta
KPUTHYHUN aHaNi3 y CHHTE31 (OpMyBaHHS ACTEPMIHOBAHHX Ta CTOXaCTUYHHX
3B’sI3KIiB Ha 3acajax Teopil BUPOOHWYMX cucTeM; Teopis iHdopmarii. [IpoBeneri
JNOCTI/DKEHHS ~ JO3BOJMJIM  3allpONIOHYBAaTH  KOHIEHLIIO  «ONTHMAJBHOIO
HaKOMHMYEHHsI iHPOopMAIlii», 110 Ia€ MOXKIIUBICTH TPOBOJIMTH EMEP/PKEHTHHUH BiOIp.
Takwii miaxin 103BOJISIE CTBOPUTH YMOBH JUIS ITOSIBH HA iIIPUEMCTBI €JIEMEHTIB
€BOJIIOIIT, 30KpeMa IHHOBALLIH. 1110 JI03BOJISIE BU3HAYUTH CITIBBIJHOLIIEHHS B YaCTKAX
JICTEpPMIHOBAHOI Ta CTOXAaCTWYHOI iH(opMarii, Ky JOIJIBHO BUKOPHCTOBYBAaTH B
TIPOIIECi YIIPaBIiHHS IMiIPHEMCTBOM. 3aIPONIOHOBAHO KOS(IMIEHT CTOXaCTHYHOCTI,
SAKAN 320€31e9NTh TOMEOCTa3 MiAMPUEMCTBA, MIPU IEOMY OyIb-AKa 3 KpPaWHOIIIB
(abcomoTHa JeTepMiHOBaHICTh a00 MakCHMajbHAa CTOXACTHYHICTh) TPH3BOIAUTH
JI0 TOTIpIICHHS (byHKuiOHyBaHHa Hi}IHpI/ICMCTBa TakuM 4YHMHOM, JIOBEIEHO,
o mporec YIPaBIIHHS JiSUIBHICTIO MIJNPHEMCTBA CBITYUTH IPO HAsBHICTH
CIIBBIIHOIICHHS  JICTEPMIHOBAaHOCTI Ta CTOXacTHYHOCTI. BpaxoByiouw, 110
CKIIaJHI BUPOOHMYI CHCTEMH € CHCTEeMaMH BIIKpHTHMHM Ui iHbopmawii, npu ii
HAKOTIMYEHHI Mae BimOyBarucs BinOip iH(opmamii IS BCTaHOBICHHS 3B 3Ky i3
30BHIIIHIM cepeoBuineM. [IpoBeneHnii aHai3 103Boisie 3p00MTH BUCHOBOK, 110 B
npotieci QyHKIIOHYBaHHS BUPOOHUYOT CHCTEMH BiI0YyBAETHCS 30UIBIICHHS 00CSTY
iHdopmartii, sika HAKOIUUYYETHCS Ta 30€piracThes VISl MOJAJIBIIOT0 BUKOPUCTAHHSI.
TakuMm uymHOM, IIe Mae OyTH HE THpaXKyBaHHS Bifomoi paHime iHdopmarii,
a CTBOPCHHS HOBHX iH(MOpPMAIIMHUX KaHANIB. 3aBOIKH a0CTparyBaHHIO Bl
CyOCTaHIIITHNX XapaKTEePUCTHUK, IKUMH € MaTepis Ta €HEepris, MOKHA TPOCTEKUTH
nepeTBOpeHHs iH(opMaliii B mporiecax il HAKOIMUYCHHS, 30epiraHHs Ta mepeaadi,
TOOTO B peamizaiii iHpopmamiiHoi ¢yHKIi. Takuil miaxin J03BOJSIE CTBOPUTH
YMOBH JJIsI TIOSIBU €JIEMEHTIB €BOJIONIT Y (DYHKIIOHYBaHHI CKJIaJJHUX BUPOOHUUMX
CHCTEM, a CaMe ITiIPHEMCTB.

Statement of the problem

The current stage of economic development is char-
acterized by the widespread use of a systems approach to
the study of economic phenomena. A systems approach is
a comprehensive study of the economy as a single whole
from the standpoint of systems analysis. In turn, systems
analysis is a methodology for studying any objects by pre-
senting them as a system and analyzing these systems. Eco-
nomic systems are characterized by an exceptionally high
complexity of the structure (branching) and the presence of
interaction between system elements. Economic systems
are characterized by an exceptionally high complexity of
the structure (branching) and the presence of interaction
between system elements (Maliarets, L. M. & Achkasova,
0.V, 2022). If practical tasks required taking into account
all the connections that exist in the system, and in all their
complexity, then no meaningful scientific and practical
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activity would be possible. In reality, the matter is different.
From the point of view of an economist, any object (enter-
prise, industry, etc.) is considered from the standpoint of a
certain task (goal), and the consideration (research) itself is
determined with finite accuracy, based on the permissible
uncertainty. achievement of the goal. The most important
principle of effective use of labor, material and financial
resources of production is the principle of coordinated cri-
teria management, which is formulated in the following
form: the best is such management that takes into account
the interests of the system as a whole, provided that they
are coordinated with the interests of subsystems.

Thus, the development of an information support
mechanism should be considered one of the most impor-
tant tasks of effective management. In the current condi-
tions of transformational processes in the economy, this
task is of particular priority.
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One of the important components of ensuring effective
management is the availability of information tracking of
processes occurring in complex production systems. This
is explained by the stochasticity of both external influences
and the state of the technological processes themselves.

Thus, the development of a mechanism for determin-
ing information predicates in enterprise management pro-
cesses is relevant and a priority. In modern conditions of
transformational processes of the economy, this task is
especially relevant.

Analysis of recent studies and publications

Information support as a system is based on primary
data about the management object. The functioning of the
production system is complicated by changes in both the
external and internal environment of its activity, which
necessitates the development of new approaches to deter-
mining its target function, substantiating the economic pre-
requisites for achieving optimal profit reserves that ensure
the competitiveness of the enterprise. enterprise in the mar-
ket and determining the prospects for its development. The
authors have proven the need for management actions using
modern methods of information processing. The influence
of information on making rational decisions has been deter-
mined (Sytnyk, H. V., Blakyta, H. V., Huliaieva, N. M.,
Hanechko, 1. H., Hanushchak, T. V., Zubko, T. L.,
Lanovska, H. 1., Adamenko, V. V., Lositska, T. 1., Vav-
diichyk, I. M., Butova, T., Olesenko, 1., & Arkhipov, N. M.,
2020). The issues of modeling complex production sys-
tems are the subject of works by scientists, which reveal the
essence of the influence of the external environment. An
assessment of the essence of information on the assessment
of economic systems is provided (Beridze, T., lokhman, N.,
Bondarenko, O. & Buhra, A., 2020; lokhman, N., Sere-
brenikov, V., Beridze T., Cherep A. & Dashko, I., 2020).
It has been established that information is one of the most
important elements of the resource potential of an organiza-
tion. The essence, structure and main criteria for the appli-
cation of information systems at modern enterprises have
been determined. The need to use an information system
as a powerful tool for ensuring the competitiveness of a
modern enterprise has been substantiated. It has been stud-
ied that modern information systems allow for continuous
recording and control of the state and movement of mate-
rial, financial and human resources of an enterprise, and
to receive information about the results of the enterprise's
activities in real time. (Puriy, G. M., 2019). At the same
time, the technological paradigm is changing, governance
models and social norms are changing, and large-scale
changes are taking place that view the digital economy
through its communicative function. Namely, as an eco-
nomic activity that occurs between its subjects through cer-
tain communication channels for the exchange of data and
processes (Sirko, A. V., 2020). Currently, the digital econ-
omy is proposed to be considered as part of economic rela-
tions created by digital resources based on the production
of electronic goods and services. (Kolyadenko S. V., 2016).
It is also believed that the modern digital economy is a
constant transformation of all sectors of the economy by
transferring all information resources and knowledge to a
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computer platform (Veretyuk, C. M., & Pilinsky, 2016).
There are scientific developments on the application of
information in HR processes in modern realities. Trends in
the process of digitalization of the personnel management
service have been analyzed, their main opportunities and
risks have been investigated, since there is a need to study
the risks and opportunities of implementing various dig-
italization tools in the activities of the HR service. (Mel-
nychenko S., Lositska T., Belyaeva N., 2021). The digital
economy is defined as a completely independent economic
category, which is interpreted as a new type of eco-
nomic system within which the processes of production,
exchange, distribution and consumption are implemented
(Kotelevets, D. O., 2022). The digital economy is increas-
ingly intertwined with the analog economy, which compli-
cates a clear distinction between them (Kuznetsova A. Ya.,
Chmeruk G. G., 2019). An in-depth study of the application
of the latest methods of using information and information
resources in management decision-making is presented by
the scholar Armstrong M. Practical ideas and in-depth cov-
erage of HRM strategies in such key areas as employee
engagement, talent management, learning and develop-
ment, as well as strategic approaches to HRM in an inter-
national context. It is supported by key learning points,
key questions and real-life examples (Armstrong M.,
2021). The conducted research confirmed the importance
and necessity of in-depth research into the influence of
information predicates in management processes. This is
due to the multifaceted nature and rapid dynamics of the
development of the digital space of society and the world.

Objectives of the article

Determination of the functional components of infor-
mation in ensuring the management of the enterprise's
activities.

The main material of the research

Considering the main functions of production system
management, planning and organization functions are usu-
ally distinguished. In a broad sense, these functions are
generalized (integral) management functions. Therefore,
the planning function is defined as the process of organiz-
ing the purposeful activity of a person, based on establish-
ing his goals and criteria, methods and means of achieving
them. The organization function in a broad sense can be
considered as a specific process of learning purposeful and
orderly actions, that is, it can regulate the performance of
all functions (Poplavska Zh. V., 2013).

The combination of a certain management structure
together with a set of functions that characterize the actions
of the structural elements of the production system and the
rules that regulate the management processes in the system
characterizes the mechanism of management of the pro-
duction system.

The following properties are essential for explaining
the mechanisms and processes of management of the pro-
duction system.

1. The structure of the production system management
is built on a hierarchical principle. This means that the pro-
duction system has a multi-level organization with limited
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autonomy of lower-level subsystems and the right of inter-
vention (priority of actions) of upper-level subsystems in
the activities of lower-level subsystems.

2. In the production system, only the main parameters
of the subsystems are controlled (which is the prerogative
of higher levels of the hierarchy), and individual elements
of the system (subsystems) are given a certain independ-
ence in choosing solutions, taking into account their own
and general system limitations.

3. The elementary link of the management system that
carries out conscious (intelligent) activity is a person (the
subject of management). The subject performs all infor-
malizations of the management function that make up the
elementary cycle of the decision-making process (Matvei-
chuk L. O. 2018).

The presence of a subject in the management system
determines a certain level of its activity. The activity of
subsystems of the production management system is man-
ifested in the self-organization (self-development) of the
subsystem, which is expressed in its desire to achieve the
set goals. The goals of subsystems may not coincide with
the general goals of the entire system. The presence of
local goals causes conflicts in the system - inter-level and
intra-level. Inter-level conflicts arise if the global goal of
the system and the local goals of subsystems are incompat-
ible. For example, lower-level controls will try to provide
false information or hide some of the production resources
from higher levels. Such actions may be due to the desire
of the subordinate system to receive less stressful plans
that guarantee their implementation in the future.

Intra-level conflicts arise if the achievement of local
goals by each subsystem of one level prevents the achieve-
ment of its goals by other subsystems. For example, stimu-
lating subsystems from a single fund of material incentives
leads to a conflict of rivalry, which under certain conditions
can have both positive and negative consequences.

The formalization of a number of these properties led to
the creation of a methodology and theory of active systems,
i.e. systems whose control objects are “active” elements.
At the substantive level of the definition, an active element
is a purposefully functioning element that has the property
of self-organization (self-development) and works with
varying efficiency depending on the goals set for it.

An active system is a centralized system. It contains
a control center, the main functions of which are: 1) for-
mation of planned tasks and their issuance to subsystems;
2) accounting, control and evaluation of the results of the
subsystems' implementation of planned tasks; 3) deci-
sion-making and provision of management actions that
ensure the stability and reliability of the implementation of
plans (Kish L. M., 2019).

The behavior of the active elements of the system is
largely determined by the given mechanism of its functioning,.
The mechanism of functioning includes: methods of forming
plans, goals and criteria of management; laws of management
(planning, assessment, stimulation); organization of manage-
ment processes by functions: planning, accounting, control,
assessment, decision-making, management actions.

The practice of applying the theory of production sys-
tems can be directly used at all levels of management, as
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well as in solving such issues as monitoring the efficiency
of the production system.

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 a fun-
damental difference from all others, since it reflects not
unambiguous dependencies, but multi-valued. relation-
ships of system elements. By abstracting from the substan-
tive characteristics, which are matter and energy, with the
help of this measure it is possible to trace the transforma-
tion of information in the processes of its accumulation,
storage and transmission, that is, when monitoring.

The analysis conducted allows us to conclude that in
the process of functioning of the production system there
is an increase in the volume of information that is accu-
mulated and stored for further use. At the same time, the
condition of information accumulation for improving man-
agement is necessary, but not sufficient. Considering that
complex production systems are systems open to informa-
tion, information selection should occur during its accumu-
lation to establish a connection with the external environ-
ment. Thus, there should be no duplication of previously
known information, but the creation of new information
channels. This will allow for the progressive accumulation
of information, which makes it possible to conduct emer-
gent selection. This approach allows creating conditions
for the appearance of elements of evolution in production
systems, in particular innovations. The analysis shows that
the progressive accumulation of information cannot be
carried out only according to a deterministic program. The
basis of such processes should be a stochastic mechanism.
Thus, the presence of stochastic connections is an objective
necessity. However, this does not mean that deterministic
connections are given a secondary role. Only with the dia-
lectical interaction of random and deterministic relation-
ships are their roles equivalent, the advantage in favor of
random relationships leads to a disruption of the stability
of the functioning of the production system, the advantage
in favor of deterministic relationships reduces the ability to
adapt to environmental conditions, the ability to innovate
(Onopko A.S., Zhigalkevych Zh.M., 2017).

Given that enterprises are informationally open sys-
tems, information selection should occur during its accu-
mulation during communication with the external envi-
ronment. Thus, in the process of the enterprise's activities,
there should be no duplication of previously known infor-
mation, but the creation of new information channels. This
will allow for the gradual accumulation of information
when monitoring the enterprise's activities, which makes
it possible to conduct emergent selection. This approach
allows creating conditions for the appearance of elements
of evolution, in particular innovations, at the enterprise.
The analysis shows that the gradual accumulation of infor-
mation when monitoring the enterprise's activities cannot
be carried out only according to a deterministic program.
Such processes should be based on a stochastic mechanism
(Kuznetsova A.Ya., Chmeruk G.G., 2019).

Let us denote the amount of redundant information
by a symbol that simultaneously serves as a measure of
the preservation of deterministic order in the production
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system. Then the measure of the existing order can be rep-
resented by the equality:

leHm_HOZII (1)

Where H,, is the entropy of the production system under
conditions of maximum uncertainty, i.e. when all actions
in the production system are equally likely; H 0 is the
entropy in real operating conditions.

The introduced notations allow us to introduce the sto-
chasticity coefficient for further analysis of the ratio of ran-
dom and deterministic relationships:

H,
H,

The redundancy factor, which is used in information
theory, is determined by the formula:

G = )

H
R=——— 3
H +H, ®)

Taking into account (3), formula (2) takes the form:
G:ﬂ:H0+H1—H1:HO+H171: 1 71
H, H, H, _H 4)
H,+ H,
G = ! 1
===

Analysis of formula (4) shows that there is an optimal
value of the stochasticity coefficient, which allows us to
determine the ratio in shares of deterministic and stochas-
tic information used in the formation of the information
component of management. Such an optimal stochasticity
coefficient will ensure homeostasis of a complex produc-
tion system, while any of the extremes (absolute determin-
ism or maximum stochasticity) leads to a deterioration in
functioning.

Thus, information tracking of a complex production sys-
tem, carried out for the purpose of its evolution, indicates the
presence of an optimal ratio of determinism and stochastic-
ity, since the process of evolution itself is the result of dialec-
tical unity and struggle of opposing tendencies - the desire
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for decisiveness and all kinds of changes caused, in particu-
lar, by innovations. An important point is that deterministic
and stochastic relations are not in equilibrium, but in a state
of evolutionary dynamics. When conducting a study of com-
plex production systems, the amount of information inher-
ent in the system increases, and to reduce the uncertainty
of knowledge about it, redundant information appears. Such
redundant information is deterministic information, thanks
to which the stable functioning of the production system is
maintained. At the same time, stochastic connections serve
as a source of new, unpredictable information, which can be
obtained through channels from the external environment.
The issue of the content and practical application of infor-
mation does not lose its relevance.

Conclusions

The proposed optimal stochasticity coefficient makes it
possible to ensure homeostasis of the enterprise, while any
of the extremes (absolute determinism or maximum sto-
chasticity) leads to a deterioration in the functioning of the
enterprise. It has been established that deterministic and
stochastic relations are not in equilibrium, but in a state of
evolutionary dynamics. In the process of studying complex
production systems, the amount of information increases,
and to reduce the uncertainty of knowledge about the sys-
tem, redundant information appears. Such redundant infor-
mation is deterministic information, thanks to which the
stable functioning of the production system is maintained.
At the same time, stochastic relations serve as a source
of new, unpredictable information coming through chan-
nels from the external environment. Due to the abstraction
from the substantive characteristics, which are matter and
energy, it is possible to trace the transformation of infor-
mation in the processes of its accumulation, storage and
transmission, that is, during the implementation of the
information function. The proposed concept of "progres-
sive accumulation of information" makes it possible to
conduct emergent selection. This approach allows creating
conditions for the emergence of elements of evolution in
the functioning of complex production systems.
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