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KaHAMAaT eKOHOMIYHUX HayK, OOLEHT,

[JOLEeHT Kadhepn eKOHOMIKM Ta cdpepy 06CyroByBaHHA
Ku1iBCbKOro HaLioOHas/IbHOro YHIBEPCUTETY TEXHOJIOTIV Ta An3ainHy

The article adapts the cybernetic concept of management in the space of boundary resources and states of
the object of development (CURSOR +) to the business activities of the enterprise. The system-situational model
of development of the modeling object is a cross-shaped four-pole shell, and the space limited by the poles is
a space of development of the modeling object. The vertical of this imaginary cross, bounded at the top by an
extremely positive pole and at the bottom by an extremely negative pole, reflects the process of development of
the modeling object. The horizontal of the cross, which on the one hand is limited by an unrenewable resource,
and on the other, an extremely inexhaustible resource, which corresponds to the resources used for development.
The systematization of methods of mathematical, informational and logical modeling allowed developing a
mathematical apparatus for the system-situational model of business activity (MODUZ).
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B cmammi adanmoBsaHO KibepHemuyHy KOHUEMNUi0 yrnpassiiHHSI 8 Npocmopi 2paHUuYHUX Pecypcis ma cmaHis
06’ekmy po3sumky (KYPCOP+) 0o 6i3Hec-0isizibHocmi nidnpuemcmsa. Cy4yacHi coyiasibHO-eKOHOMIYHI BIOHOCUHU
chopmytomb HoBi BUMO2U OO0 MIONPUEMCMSB, W0 AUKMYHOMbLCS SIK BUCOKUMU cmaHdapmamu i suMo2amu 00 siKocmi
mosapis, mak I ICHyrHOH KOHKYPEHUYier MiX nionpueMcmaamu (BUpobHUKamMu rnpodykyir). daHi sumoau 3mMywyroms
niornpuemcmaa 0080/1i 2Hy4YKO | A0CUMb B4aCHO peazysamu Ha 3MiHU, W0 Bi06byBatombCs K y PUHKOBIU, mak i Bu-
PO6HUYIl cumyayii. Ha cywacHux mionpuemMcmsax BUHUKAE KOMII/IEKC POo6/ieM, noB’s3aHuX 3 Yi1ecrpsiMoBaHO
repeopieHmavyjiero BUMycKy npooyKyii HOBOI HOMeHK/1amypu U acopmuMeHmy, BrPOBaOXEHHSIM HOBIMHIX MEXHO-
7102ill, MPOBEOEHHSIM PEKOHCMPYKUIT, PO3BUMKOM MapKemuHay, YOOCKOHa/IEHHSIM CMPYKmMypU Yrpas/liHHs nionpu-
€MCMBOM, 30iliCHEHHSIM MiG20MOBKU | repenio2comosku Kaodpis. B pe3y/ibmami neped KOXHUM niornpueMcmaoM BU-
HUKae psi0 2/106a/1bHUX 3aday: aHasli3 icHyt4ol cumyayii i cmaHy hipmu; 06rpyHmysaHHs1 nocmaHosKu Memu ghipmu;
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BUGIp HalibifbW eghekmuBHUX BapiaHMIB PieHb BUSIB/IEHUX MPO6/ieM. Peasizayisi cucmemMHOo20 rnioxody nompebye
KOPIHHO20 3MIHEHHSI MEMOOO0/I02iY4HO20 apceHasly O0C/IOXKEHb i yrpas/iiHHS, sike 003B0/ISIE€ M0200XyBamu CK/ao-
Hicmb npob6siem i npocmomy Iix pitueHHs, KiZIbKiCmb | SKicmb, HalilIHicMb | eKOHOMIYHICMb. BiocymHicmb makoeo
apceHasly sumazae 30iliCHEHHSI Ha KOXHOMY Kpoui HamypHUX eKkcriepuMeHmis, siKi npu3soosimes 00 Herepedbayysa-
HUX, IHOOi He06OPOMHUX abo 32y6HUX, Hacs1ioKiB 0715 nidrpuemMcmaa. KoHuyenyiss KYPCOP+ mMae maki ck/1a0o8i: cuc-
memHO-cumyayjitiHa Mooe/ib PO3BUMKY, MPO6/IEMHO-0iagHOCMuUYHa MOOe/Tb, MOO€e/Ib yHiBepcamy cmaHig 06'ekma,
MOoOesb yHiBepcaMy 3HaHb MpPo cmaHi 06’ekma. CucmemHo-cumyayitiHol Moodesi po3BUMKY 06’ekma MOoOe/1HoBaH-
HS1 € XpecmornodibHa YomupbOXo/IloCHa 060/10HKA, a MpPocmip obMexeHul rnosirocamu € MPOCMOpPOM PO3BUMKY
06’ekma ModenoBaHHs. Bepmukasib 4b020 ysIBHO20 Xpecma, 06MeXeHa 38epXy epaHU4YHO MO3UMUBHUM, a 3HU3Y
2paHu4YHO He2amusHUM [10/IOCOM i BIDOBpaXae rnpoyec po3sumky ob6’ckma ModestoBaHHs. [opu3oHMasib Xpecma,
fika 3 00H020 60Ky, 0bMexeHa 2paHUYHO He BIOHOB/IBA/ILHUM, @ 3 Opy2020 — 2paHU4YHO HEBUYEPITHUM pecyp-
CoM, WO Bidnosidae BUKOpUCMOBYBaHUM 0/151 PO3BUMKY pecypcam. Cucmemamu3sayisi Memodig MamemMamu4yHo2o,
iHghopmauitiHo20 | /102i4H020 MOOE/HBaHHST 00380/1U/IU PO3PO6GUMU MameMamuyHul anapam 0719 CUCMEMHO-CU-
myauitiHoi Modei bisHec-disiibHocmi (MOLAY3).
Knrouosi cnosa: cucmemMHo-cumyayiliHa Mooe/lb po38UMKY 06’ekma MOOE/IHOBaHHSI.

B cmambe adanmuposaHo KubepHemu4eckoli KOHUeNnyuu ynpassaeHus 8 MpocmpaHCcmae npeodesbHbIX Pecyp-
co8 u cocmosiHuli o6bekma passumusi (KYPCOP +) k busHec-0esimesisHocmu rpednpusimusi. CucmemMHo-cumya-
YUOHHOU MOode/iu pa3sumusi 06bekma Mooe/IupoBaHUs S18/1sIemcsi KpecmoobpasHasi YembIpexno/ocHasi 060/104Ka,
a npocmpaHcmso o2paHu4eHo no/ircamu ecmb MPOCMPAaHCMBOM passumusi 06bekma MooesuposaHusi. Bepmu-
Ka/lb 3020 BoOGpaxaemo20 Kpecma, o2paHudeHHasl ceepxy npedesibHO No/I0KUME/IbHbIM, & CHU3Y MpedesibHO
ompuyame/ibHbIM MO/II0COM U ompaxaem fpoyecc passumusi 06bekma mMooeuposaHusi. FopusoHmasb kpecma,
Komopasi ¢ 00Hol CMOPOHbI, 0epaHu4YeHa nPede/bHO HEBO30GHOBUMBIM, a C Opy20U-rpedesibHO Heucyepnaembim
pecypcom, coomsemcmayem Ucro/ib3yeMbiM 07151 passumusi pecypcam. Cucmemamu3sayusi Memooos Mamemamu-
YeCcKo20, UHhopMayUOHHO20 U /102U4eCK020 MOOe/IUPOBaHUS N03B0/IU/U paspabomams Mamemamuydeckull anna-
pam 07151 cucmeMHo-cumyayuoHHol mMooesiu busHec-oesimesibHocmu (MOAY3).

Kntouesbie ¢a108: cucmeMHO-cumyayuoHHasi MoOe/Ib pa3sumusi 06bekma Mooe/IupOBaHUsl.

Problem statement. Modern socio-economic
relations form new requirements for enterprises.
These requirements are stipulated by both high
standards and requirements for the quality of
goods, and the existing competition between
enterprises  (product manufacturers). These
requirements force enterprises to be flexible and
timely enough to respond to changes in both the
market and production situation.

The success of an enterprise largely depends
on the ability of a decision maker to anticipate
possible situations and, based on correctly made
decisions, effectively plan the range and volume of
products, investments and profits.

At modern enterprises, a set of available
problems concerns the purposeful reorientation
of the production output of new nomenclature and
assortment, the introduction of new technologies,
reconstruction, marketing development, improve-
ment of the enterprise management structure,
training and retraining of personnel. As a result,
each enterprise faces some global tasks: analysis
of the existing situation and the state of the
company; rationale for setting the goal of the firm;
selection of the most effective solutions to the
identified problems.

At the present stage of development, any
progressive solution associated with the system
outside distant phenomena activates various
processes in the technological, socio-economic
and other areas of the enterprise. Therefore, when
identifying both the immediate and the most distant
consequences of a decision made under conditions
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of limited all types of resources, and especially the
time factor, it is necessary to apply a systematic
approach [1].

The implementation of a systematic approach
requires a radical change in the methodological
framework of research and management, which
allows one to meet the complexity of problems
and the simplicity of their solution, quantity and
quality, reliability and economy. The lack of such
an framework requires the implementation of
natural experiments at the each step, which lead to
unpredictable, sometimes irreversible or harmful,
consequences for the enterprise.

Analysis of recentresearch and publications.
A significant contribution to the development of
theoretical and methodological aspects of modeling
the system-situational approach to business
activities of enterprises was made by the following
well-known domestic and foreign scientists:
Ruban V.Ya., Dubrova T.A., Chubukova O.Yu.,
Akoff R.L., Braverman E.M., Gurevich T.F,
Anfilatov V.S., Emelyanov A.A., Kukushkin A.A, et al.

Unaddressed points of the overall problem.
At the present stage of the development of science,
there is a significant variety of types of economic
and mathematical models for managing economic
objects: analytical and applied, deterministic and
stochastic. Economic and mathematical models
are divided into: macro- and microeconomic,
depending on the level of the object of modeling;
dynamic, characterizing the change in control
objects over time; static, describing the relations
between various parameters, object indicators



NPUORINPOBCbKA OEPXXABHA AKAOEMIA
BYOIBHULITBA TA APXITEKTYPU

at a certain moment of time; discrete, reflecting
the state of the control object at separate, fixed
moments of time; continuous, characterizing the
continuous change in the performance indicators
of the object over time; simulation, which are used
to simulate management objects using computer
technology.

Following the type of mathematical apparatus
used in the models, it is possible to distinguish
economic and statistical correlation and regression
models, linear (nonlinear) programming models,
matrix, network, etc.

Goal setting. The accumulated experience and
theoretical improvement of knowledge, methods of
mathematical, informational and logical modeling
make it possible to develop a mathematical
apparatus for the systematic and situational model
of business activity (MODUZ) [1].

Statement of the basic research material. The
system-situational approach is the basis of the
cybernetic concept of management in the space
of boundary resources and states of the object
of development (CURSOR +). This concept was
proposed by V.Y. Ruban.

The simplest and clearest presentation of the
system-situational model of the development of the
modeling object looks like a cross-shaped four-pole
shell. The vertical of this imaginary cross, bounded
at the top by the extremely positive (preferable)
and the extremely negative (dangerous) pole at
the bottom, is adequate to such a fundamental
concept as the process of development of the
modeling object (MO). The horizontal of the cross,
which on the one hand is limited by an urenewable
resource, and by an extremely inexhaustible
resource on the other hand, is adequate to the
resources used for development. The space is
limited by the given poles; it can be imagined as
the space of development of the modeling object.
The introduced concepts of the space of boundary
resources and states of development objects
became the basis for the title: "The concept of
management in the space of boundary resources
and states of development objects" (CURSOR +).

A meaningful interpretation of each of the poles
of the vertical and horizontal of the four-pole shell
is as follows. The extremely positive pole of the
development vertical should be considered as the
highly preferable limit of perfection of the modeling
object, i.e., some of its ideals. The concept
states that the ideal is an unattainable pole, but
it can be approached indefinitely. The process of
development of any object is regarded progressive
if its essential properties monotonically approach
the limit of perfection — "ideal". The unattainability
of the "ideal" and, at the same time, the ability
to get as close as possible to it, makes the
process of progressive development potentially
infinite, i.e., eternal. Sustainable development is
progressive potentially infinite development. The
real attainability of an ideal is limited to a positively
arbitrarily small distance from the ideal.

The extremely negative pole of development
of any object of reality in the concept means its
extremely dangerous state, which causes signi-
ficantly premature, contrary to the purpose of
creation or life, cessation of functioning or even
existence of the object under study. This condition is
called a "catastrophe." And the concept (CURSOR +)
is also called "ideals" and "catastrophes".

From a systemic standpoint, the boundaries of
the ideal and catastrophes should be considered
as system-forming invariants — constant in the
life cycle of the object of modeling classes of its
states. It is important to emphasize that any real-
world object has a systemic-situational nature. The
systemic nature of an object makes it possible to
distinguish it from the environment and identify it as
reality, and situationalism allows one to observe or
control the space of its situational states within the
systemic poles of development of this object. These
poles, i.e., boundary states, set the boundaries of
the progressive or regressive life cycle of the object
of modeling, and situational poles reproduce the
process of functioning and purposeful development,
i.e., the change of states of this object. Situational
states include a target (planned) state, adequate to
the direct connection of the subject and the object
of management, an actual (current), adequate to
their feedback, an expected (forecast). Thus, the
process of functioning and development of any
object of reality can be featured by a space of
states of five types of states — two boundary and
three situational ones. In CURSOR + this space of
states is called the "universe" of states.

The horizontal of resources is limited, on the one
hand, by extremely unrenewable resource, in the
role of which in the CURSOR + is a fundamental
category of time (past, current (present, modern),
future); on the other, the horizontal of resources
is limited by an extremely inexhaustible resource,
which progressively grows under the influence
of its consumption. The role of this resource in
CURSOR + is such a fundamental category as
knowledge, i.e., true reflection of reality (past,
present, future) in human thinking.

The article proposes MODUZ as one of the
components of CURSOR +, which is adapted to
the modeling of business activities of the studied
object [1].

In a more detailed consideration of MODUZ
[1; 2], the output arguments are: limiting types
of resource — time (absolutely unrenewable
resources); knowledge (absolutely non-versatile
resources), limiting levels of development — “ideal”
and “catastrophe”.

The boundaries of time change in discrete
form can be set by stationary time intervals (STI):
TP —-STI of the past; T” — STI of the present;
T' — STl of the future. Itis clearthat TP < T < T".

Under the state of the object (enterprise)
P,(t)) at the moment of time t,, it is necessary
to determine P, at the moment. The specific
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value of P, is interpreted as a factor of objective
reality, which can be expressed as a quantitative
or qualitative measure that enables to distinguish
between states over time. The set of properties
of an object (enterprise) will be denoted by Q,
and each individual property is correspondingly
g € Q. For an enterprise, such properties can be,
for example, management, marketing, supply
and sales, legal support, personnel, finance,
technological process [3; 4].

The introduction of properties allows studying
the development of an enterprise as a whole,
its individual properties or their combinations.
The values of the properties P, (t;) at the moment
t, are factors of reality; chain oft ese factors

Py (t)iPy (tiy )i P (i )ie-

ordered by time, forms a factual model (FM) of
the development of the object.

During the time at each next moment ¢, ,, the
values of the properties (all or individual) can either
change or remain constant. The mapping of the set
of values of the object s € S at the moment ¢, into
the set of its property values at the moment ¢
is a development on the interval o [t
symbolic form:

P, (t): Py (t;) = Py (t,,)-
If the values of the properties P,, do not change

on the interval o, then such a development is
considered degenerate: P, o (1):P gt)

i+l

] orin

i+l J

sq

Obviously, when the moments of time t. belong
to the stationary interval of the past time teT?,
then the corresponding FM is retrospective and
reflects the history of enterprise development; if
t, e T”, then FM corresponds to the trajectory of
the present development; in the case when t; € T,
FM corresponds to the trajectory of the prospective
development of the enterprise.

In the study, and especially in the management
of enterprise development process, the issue of the
direction and speed of this process is important.
The selected limiting classes of states allow us
to determine two mutually opposite directions of
enterprise development: development (movement)
towards the ideal — p' and movement towards
catastrophe — p*. These directions correspond to
the process of progressive development, in which
the values of essential properties are monotonously

directed towards the vicinity of the ideal, and
regressive, in which the values of essential
properties are monotonously removed from the
ideal and end up in the vicinity of catastrophe [5].

The complete variety of states in studying or
making managerial decisions on the development
of an enterprise can be represented by the matrix
model of the set of states (Table 1), where the
following levels of knowledge reification (LKR) are
indicated in rows: P, — ideal, Pk — catastrophe;
Pt — target; Pf forecast P;, — achieved; the

columns indicate STI; the elements are LKR with
the moments of STI.

One ofthe highlighted properties of the enterprise
is the sale of products. Obviously, employees of
an enterprise that manufactures some products
receive wages when their products are sold, that s,
under the state of the object P, (,) it is suggested
to consider the volume of sale of some products at
the moment t, -P, (t,).

The state of the ideal P’ . () is a state that
does not require any expenses for its existence.
Itis clear that such a state cannot be achieved, but
one can head to it without limit (perpetual motion
machine) [1; 2]. Therefore, determining the state
of the ideal for sales it should be assumed that it
is equal to some value N, which tends to infinity:

P, (t;)=N,if N — oo,

From an economic point of view, this means
that the market demand for the products of this
enterprise is constantly growing.

The use of a quantitative measure to determine
states allows us to assume that the state of

catastrophe P (t;) for sales is some value ¢,
which tends to zero:
Py () =¢ife — 0.

From an economic point of view, this means that
the company’s products are not in demand among
consumers.

The achieved state PS is obviously specified as
statistics of sales volumes over the past years.

To construct FM and assess development, it
is necessary to use the main dynamics indicators
[3]: absolute growth characterizes the change in
the indicator after a certain period of time; growth
rate characterizes the intensity of changes in

Table 1
The model of possible states of business objects
State | time Past T" Present T Future T’
deal P, \deal P, (T") Ideal P, (T") Ideal P, (T")

Catastrophe PX Catastrophe P, (T" )

Target P! Target? P, (t." )

1

Forecast’' P, (t,.” )
Achievedv=P. ()

Forecast P,
Achieved P,

Catastrophe P, (T"’)
t
Targetesen P, (t,’” )
Forecastrresen P/ (
Achievedresen Py

Catastrophe Pl (T')
Targetre P, (t/ )

ForeCaStfumre P (t'f)
Achievedtre Py, (t'f )

pr
ti

EKOHOMIKA TA YNPABNIHHA NIANPUEMCTBAMU



NPUORINPOBCbKA OEPXXABHA AKAOEMIA
BYOIBHULITBA TA APXITEKTYPU

Table 2

The main indicators of dynamics

Indicator Absolute increase Growth rate, % Increase rate,%
Average y=2i=h T= n—1/&100 K=T-100
n-1 A

the levels of the series and shows the difference
between levels; increase rate shows the difference
between the comparative level comparated to the
basic one.

Moreover, each of the above indicators can be
of three types: chain, basic, average. The greatest
interest for statistical analysis is average absolute
increase, average growth rate, average increase
rate, because these indicators are generalizing
characteristics of the dynamics (table 2) [6].

The description of the dynamics of the series
using the average absolute increase also allows us
to get a forecast for L steps ahead:

-)_/n+L = -yn +L-)_/ *
This value is used to determine P (t/). An

example of using the described methodology will
serve as data on the volume of sales of products of
a certain enterprise (tab. 3).

Table 3
The volume of sales of enterprise’s products
Quarter The volume of sales
2017 2018 2019 2020
| 56.0 57.2 58.4 59.3
Il 54.5 55.6 56.9 58.2
1 55.2 56.2 57.1 58.3
v 59.3 60.4 61.5 -
Absolute increase:
Pya (tlf) _ 61.50-56.00 — 0.50;
" 12-1
pa (tip,) _ 58.30-56.00 _0.16:
Y 15-1
Y6 =58.3+1*0.16 =58.46;
p?2 (tlf) - 61.50 -58.46 —0.20.
Yo 16-1

Average sales of products to 2019 grew
monthly by 0.5 thousand pieces. In 2020, this
value decreased to 0.16 thousand units. Having
predicted the data for the IV quarter 2020, the
volume of sales will increase by only 0.2 thousand
units at the end of 2020.

Growth rate:

Pz (tP)= n/@ *100 = 100.8%;
" 56.00

PE(t7) = 14/@ *100 = 100.3%;
" 56.00

PE(t)= 15/% *100 = 100.3%.
" 56.00

On average, product sales were 100.8% of the
level of previous quarter until 2020; 100.3% — in the
Il quarter of 2019; 100.3% — taking into account
the forecast data of the IV quarter.

Increase rate:

PZ (t7)=100.8%—100% = 0.8%;
PZ (t7") = 100.3% —100% = 0.3%;

P;n (t,') =100.3% —100% = 0.3%.

On average, monthly sales grew by 0.8% until
2019. In 2020, this value decreased and amounted
to 0.3% in the first three quarters. Taking into
account the forecast data of the IV quarter, the
sales of 2020 will also increase by 0.3%.

Let us construct FM:

P (t;’)>P; (t,‘”)>P;’n (t,f)>o;
Py (07)> P (1) =P (8):

T
P (t7)> P2 ()~ P2 (t]).

Therefore, at each of the time intervals: past,
present and future, there should be a positive
development of the enterprise. The analysis also
shows that, although the volume of product sales
continues to grow in 2020, but the rate of this
growth has decreased, that is, the enterprise needs
to analyze the products it manufactures: its quality,
variety, market saturation, etc. [7].

Conclusions. The proposed economic and
mathematical methods for describing the achieved
state of MODUZ make it possible to analyze and
evaluate the achieved state of all elements that
fill the space of business administration. Such
assessments, firstly, allow avoiding a catastrophe
when making management decisions, since they
reveal implicit tendencies; secondly, they will make
it possible to determine the goals of the enterprise’s
future development correctly.
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