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Currently, almost all elements of economic activity somehow exist
according to the laws of macroeconomics. This is facilitated by the rapid
development of international relations, the acceleration of logistics
operations, political, religious, cultural integration and unification at the
level of interstate relations and interactions (as a result of the evolution
of state-formed market systems). At the same time, every year more and
more significant influence on macroeconomics is played by minor global
factors that were previously practically not taken into account, such as
climate change, growth of the world population, etc. Thus, today, every
company seeking to be efficient and profitable needs to focus not only
on the laws of the domestic market, but also on global trends when
building it’s strategies and implementing tactical tasks [1].

All the above prerequisites gave rise to a new concept of
production development, called Industry 4.0. Previous scientific and
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technological revolution led to the automation of individual processes
and devices, while Industry 4.0 provides for the end-to-end digitization
of all physical assets and their integration into the digital ecosystem
along with the assets of partners involved in the value chain.

The creation of the concept Industry 4.0 in the framework of
solving the problems of managing modern technological processes and
production had several basic prerequisites. One of them is related with
the fact that the complication of the so-called material part of production,
of course, also leads to the complication of the organizational
component. It is becoming more difficult for a modern manager to make
the right management decisions. In the progression, the variability of the
applied goals, conditions, restrictions, and with them the scale of possible
consequences, increases. Another important reason is the fact that in
modern management conditions it is necessary not only to obtain
statistics and analytics of production, but also to be able to predict using
the obtained data. High-performance methods should be applied to
isolate the most important and relevant information at the time of the
decision, with the possibility of a predictive analysis of possible options
for events.

In general, the mathematical model of each stage of the hierarchy
can be viewed as a complex object of the mineral dressing technology
and presented as a function of variables. Here, three types of actions
serve as the input of the object:

1) uncontrolled (but monitored) input variables Y = {y1,...yr}
constitute a disturbance vector and, as a rule, characterize, as far as
concentrating production is concerned, quality indicators of the source
material to be processed and those of its intermediate products obtained
during the concentrating process;

2) controlled input variables U = {ul,...,un} constitute a control
vector and characterize, as a rule, quantitative indicators (expenditure) of
material and energy flows;

3) the uncontrolled factors Z = {zi,..,zk} constitute an
interference vector. Basically, this is a disturbance vector, about which
the developer of the control system knows very little or nothing at all.
Most often that vector is not taken into account at all.
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Fig. 1. The structure of a complex control object [2]

Monte Carlo simulation is a computerized mathematical technique
that allows people to account for risk in quantitative analysis and
decision making. The technique is used by professionals in such widely
disparate fields as finance, project management, energy, manufacturing,
engineering, research and development, insurance, oil and gas,
transportation, and the environment.

Monte Carlo simulation furnishes the decision-maker with a range
of possible outcomes and the probabilities they will occur for any choice
of action. It shows the extreme possibilities—the outcomes of going for
broke and for the most conservative decision—along with all possible
consequences for middle-of-the-road decisions.

In terms of value, this criterion (1) can be expressed in terms of
the amount of losses that a combine may incur as a result of a possible
failure of an individual equipment segment [3].

S, =@ K)A K (1=K )Qe - T=min ),

where K1, K2 — coefficients characterizing the share of costs due
to a decrease in the quality of products and their quantity (due to
failures); KI'K — the coefficient of readiness of functionality of the plant;
A —unit cost (UAH / t); QK — planned capacity of the plant (tons / hour);
T - time of the plant for the year (in hours).
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CONCLUSIONS
Should be considered that the exact calculation of the coefficients
is quite difficult, due to the multi-factorial nature. Therefore, we
investigated the possibilities for the approximate calculation of these
guantities, by predicting the probability of equipment failures, as well as
their possible consequences using simulation and statistical methods.

REFERENCES

1. Magazine "neftegaz". “Industry 4.0: Key Tasks of Modern Enter-
prises”. [Electronic resource] — Available: https://neftegaz.ru/sci-
ence/view/1414-Industriya-4.0-klyuchevye-zadachi-sovremennyh-
predpriyatiy-i-resheniya-kompanii-Yokogawa

2. AM. Mariuta, Yu. G. Kachan, V. A. Bunko: “Automatic Control of
Technological Processes of Concentrating Plants”. Moskow «Nedray.
p 1983.

3. Molchanov A.A. Modeling and design of complex systems .- K .:
Vyshcha school, 1988.- 359p. 5. Denisov A.A., Kolesnikov D.N.
Theory of large control systems. - L .. Energoizdat. Leningr.
separation, 1982.- 287p

Kepeokin C.€.,

cmyoenm, O0ecvKutl HAYIOHATLHUL NOIMEXHIYHUL YHIsepcumem
Cmpenvyos O.B
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cm. guxaaday, OdecvKull HAYIOHANbHUL NOJIMEXHIYHULL YHIBepcumen.

MOBLIbHUMI JIOJATOK JJIsI KEPYBAHHS POBOTOM 3A
TEXHOJIOT'TEIO 10T

1Ipogederno 00CniOHCeHHs CYUACHUX AKMYATbHUX MEXHON02IN, K]
00380110Mb  CMBOPIOBAMU MOOINbHI 000amKu, npocpamue 3abesne-
YeHHsL 051 MIKPOKOHMPOLEPIE ma 3aco0U 38 A3KY MIJNC HUMU, 4 TAKOIIC
MOO0en08aHHs MOOITbHO20 000AmKY 0Jisi Kepy8aHHs pobomom uepes be3-
NPOGIOHY Mepedicy ma Mooelb poboma Ojisi Kepy8aHHs.

3 KOXXHHM JHEM Bce OUIBIIOr0 pO3MOBCIOMKEHHS HAOyBarOTh pi-
3HI POOOTH Ta MEXaHi30BaHI MPUCTPOI, IKi MOKYTh BUKOHYBATH IIEBHY
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