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MODELING THE DIVERSIFICATION OF A HIGH-TECH ENTERPRISE THROUGH
RELOCATION AND SUPPLIER RECOVERY

This study addresses the urgent challenge of enterprise diversification to restore high-tech production (avia-
tion technology, UAVSs, rocket engineering, etc.) through relocation and modification of component suppliers.
The research is particularly relevant for high-tech enterprise recovery during national emergencies and post
war reconstruction. Therefore, the topic of the proposed publication, which examines the activities necessary
for planning projects related to the diversification of enterprises under threats, is relevant. This study propos-
es a comprehensive set of mathematical, simulation and agent-based models to facilitate planning for diversifi-
cation and supply recovery under emergency conditions. This study analyzes existing challenges in enterprise
diversification, focusing on relocation due to various threats, including military threats. A systematic analysis
of the diversification logistics of high-tech enterprises is conducted. A set of diversification strategies is devel-
oped with a special focus on enterprise relocation and supplier recovery. Potential new locations for enter-
prise relocation are analyzed based on qualitative assessments of key logistical indicators (e.g., safety, infra-
structure, and supplier proximity). A set of alternative relocation sites is established, and the most suitable lo-
cation is selected using lexicographic ordering. The study also focuses on forming a network of component
suppliers to consider enterprise relocation and emerging orders, including military applications. The supplier
selection and supply routes are optimized using integer (Boolean) programming, accounting for key logistical
factors such as component inventory levels, delivery time, costs, and supply risks. To analyze the dynamic pro-
cess of transporting technological equipment and components, a simulation model was developed using the
AnyLogic agent-based platform. A set of agents is formed that represents the main logistical events for plan-
ning the enterprise relocation. Based on the simulation results, key relocation indicators are assessed, includ-
ing location selection, supplier network formation, supply route optimization, delivery time, and inventory lev-
els. The scientific novelty of this research lies in the development of original models that determine a new lo-
cation for high-tech enterprises, form a network of suppliers to meet production needs, establish supply routes
and evaluate feasibility and risks in executing a diversification plan under special conditions. These findings
are highly relevant for planning diversification processes in high-tech production, justifying enterprise reloca-
tion decisions, approving supplier networks and forming rational and secure supply routes under threat condi-
tions. These efforts ensure the effective recovery of high-tech production during national emergencies and post
war reconstruction.

Keywords: relocation; production diversification; component suppliers; supply chain optimization; simulation
and agent-based modeling.

plan and implement projects for the diversification of
high-tech enterprises and their relocation, due to chang-
es in production conditions [5, 6]. The logistical process
of supply, in the conditions of the current state of the

1. Introduction

In the conditions of the country's special state, pro-
cesses of relocation of high-tech enterprises (aerospace

industry, mechanical engineering, etc.) arise by moving
from the frontline zone to the rear [1, 2]. At the same
time, suppliers of components, materials and raw mate-
rials change, which must ensure the fulfillment of cur-
rent orders of the enterprise, including military ones
(creation of new UAVs, aviation equipment, armored
vehicles, etc.). There is a need to diversify production
by relocating the enterprise and restoring supplies and
suppliers of components, as well as forming new logis-
tical supply chains [3, 4]. Therefore, there is a need to

country, is associated with the actions of possible
threats that affect production plans for the release of
current products [7, 8]. Therefore, diversification is
needed not only of production, but also of supply logis-
tics of high-tech enterprises. It can be argued that this is
a difficult task, which is carried out in conditions of
possible threats and requires the creation of relatively
safe logistics supply chains [9, 10]. Keeping in mind the
above, we can conclude that the research being con-
ducted is relevant and is devoted to the analysis and
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modeling of possible strategies for diversification of
production and the search for rational logistics supply
chains of high-tech enterprises.

1.1. Motivation

Diversification of production and search for sup-
pliers and new, relatively safe routes of supply, in con-
ditions of threats, is a complex task that must be solved
in a short time to ensure the earliest possible restoration
of the enterprise. When forming measures for diversifi-
cation with the relocation of the enterprise and the
change of suppliers, it is necessary to ensure the stabil-
ity of supply, fulfillment of requirements for the re-
quired nomenclature and quantity of components, for-
mation of necessary stocks of components for the suc-
cessful fulfillment of current orders of a high-tech en-
terprise [11, 12]. When creating new logistics chains, it
iS necessary to take into account the heterogeneity of the
transport environment that will be used for diversifica-
tion of supply, possible transshipments from one
transport network to another, temporary stops due to
threats, etc. [13, 14].

Therefore, there is an actual solution to the
problem of planning the process of diversification of
production through the relocation of the enterprise and
the change of suppliers in the conditions of the special
and post-war state of the country.

1.2. State of the Art
and problem statement

There are several problems associated with the di-
versification of high-tech production. These problems
have been partially solved, but there are new problems
that have arisen in the current state of the country,
which require research to solve them:

1. Diversification of high-tech production by relo-
cating the enterprise to a new location to restore its op-
eration [15, 16].

2. Formation of a set of suppliers of components,
considering possible import substitution [17, 18].

3. Use of a heterogeneous transport environment
for supply in conditions of threats [19, 20].

4. Long logistical supply chains [21, 22].

5. Impact of threats on supply logistics, including
military ones [23, 24].

6. Optimization of time and costs for relocation
and restoration of production [25, 26].

7. Ensuring a stable, planned supply process for
the formation of the necessary stocks of components in
a changing political and economic environment [27,
28].

This is an incomplete list of problems that contin-
ue to be replenished in the conditions of the country's

special state, which indicates the relevance of projects
for the diversification and restoration of supply logistics
of high-tech enterprises.

The analysis of publications, according to the
above list of problems, showed the complexity of the
tasks of diversification of production, which requires the
use of different models for further research [29, 30].

This study presents possible solutions to some of
the specified problems, namely:

- a set of strategies for diversification of produc-
tion through relocation and change of suppliers of com-
ponents is substantiated,;

- a set of suppliers is analyzed, and ways of sup-
plying components are optimized;

- a simulation model is created to study, in time,
the dynamic process of moving technological equipment
and supplying components of high-tech enterprises.

The work presents a systematic analysis of the di-
versification process of high-tech enterprises, which
includes structural and dynamic aspects of the study.

Structural analysis includes the formation of a set
of relevant options and their lexicographical ordering to
justify a new location of production. To optimize the
composition of suppliers and supply routes, the method
of integer (Boolean) programming is used, in which the
relocation time, transportation costs, logistical risks, etc.
are used as indicators. This is a well-known method that
has been successfully used in various subject areas
where a set of alternative options is formed to select the
best one [31].

For dynamic analysis, a modern method of simula-
tion modeling in agent representation is used, which
allows, by simulating, in time, the transportation pro-
cess, at a given scale, to investigate the movement of
trucks under the influence of threats [32].

1.3. Objectives and methodology

There is a contradiction between the need to carry
out the diversification process for enterprises that are
forced to move to new places of production and the im-
perfection, as well as the lack of methods and models
that would allow, to the full extent, to plan and carry out
effective measures for relocation and the formation of
new suppliers and supply routes of components, in the
conditions of the special state of the country.

The purpose of the study is to create a set of math-
ematical, simulation models, with the help of which it is
possible to plan the process of diversification of produc-
tion and restoration of supply of high-tech enterprises in
the conditions of the special state of the country.

In accordance with the set goal of the study, it is
necessary to solve the following tasks:



72

ABIAIIIMHO-KOCMIYHA TEXHIKA I TEXHOJIOT'If, 2025, Ne 1(201)

ISSN 1814-4225 (print)
ISSN 2663-2012 (online)

1. Conduct a system analysis and form a set of
strategies for diversification of the enterprise through its
relocation.

2. Determine the new location of the enterprise for
its relocation from the front-line zone.

3. Select and optimize the composition of suppliers
and supply routes of components.

4. Create a simulation multi-agent model for ana-
lyzing and planning the relocation process and the sup-
ply of components of a high-tech enterprise.

The article is structured as follows.

Section 2 is devoted to a systematic analysis of the
diversification strategy of high-tech enterprises through
relocation and moving to a new location.

Section 3 is related to solving the problem of find-
ing a new location for a high-tech enterprise.

Section 4 is devoted to the selection of suppliers
and ways of supplying components under threats.

Section 5 is related to creating a simulation model
for analyzing the dynamic process of diversification of a
high-tech enterprise.

Section 6 contains a discussion of scientific results
and their presentation in the form of a methodology,
which allows emphasizing the significance of the re-
search for practical application.

Section 7 concludes the article with a summary of
the conclusions, gives prospects for further research and
the creation of applied information technology.

2. System analysis and formation
of a set of strategies for diversification
of the enterprise through its relocation

The analysis of a set of diversification strategies
for enterprises, due to relocation and change of suppli-
ers, determined the dependence of the production resto-
ration process on the following factors:

1. The peculiarity of new locations of enterprises
for the relocation process (safety, social conditions, lo-
cation, etc.).

2. The need and possibility of fulfilling new orders
by the enterprise after its relocation.

3. The availability of supply routes for components
at the new location of the enterprise.

4. The level of impact of threats and disruption of
logistics chains of transportation.

5. Considering the cost of components with the
possibility of their import substitution.

Let us form a set of strategies that can be used
when planning the diversification of enterprises in a
special state of the country:

1. Diversification strategy due to a change in the
location of a high-tech enterprise.

This strategy is associated with the need to relo-
cate the enterprise due to the emergence of threats.

2. Diversification strategy by changing suppliers of
components of a high-tech enterprise.

This strategy is associated with the need to change
suppliers in connection with the implementation of new
urgent orders by the enterprise, including military ones.

3. Supply chain diversification strategy.

This strategy is associated with the need to change
existing supply chains in connection with the change of
suppliers and the emergence of threats.

4. Strategy for diversifying orders of a high-tech
enterprise in the conditions of a special state of the
country.

This strategy is associated with the emergence of
new urgent orders, which leads to the resumption of
production and supply of components.

5. Mixed strategy for diversifying a high-tech en-
terprise by using a combination of strategies 1-4.

The presented list of diversification strategies is
not final and may be supplemented by new ones that
arise in the conditions of a special and post-war state of
the country.

The methods and models developed in the con-
ducted study can be used in the planning and implemen-
tation of projects for the diversification and restoration
of production of domestic enterprises.

Thus, this section provides a systematic analysis of
the diversification process of high-tech production,
identifies possible diversification strategies for use in
the country's special situation, which are based on relo-
cation and change of suppliers of components to restore
the enterprise's operation.

3. Formation of a new location
for the enterprise to relocate
it from the frontline zone

In the special state of the country, there is a need
for diversification, due to the relocation of an enterprise
located in the frontline zone, by moving and restoring
production to a new location. This is especially im-
portant for an enterprise that fulfills current orders to
produce military equipment and weapons (aviation
equipment, UAVS, electronic warfare, etc.). Relocation
requires finding a new location for the enterprise that
has the necessary conditions for the restoration of high-
tech production. Therefore, the urgent task of relocation
and restoration of high-tech production in a special pe-
riod of the country.

Let's form a set of indicators that must be used
when choosing a new location for the enterprise:

1. The level of safety of the new location of the en-
terprise — Q.
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2. The presence of infrastructure that ensures the
functioning of the enterprise — P.

3. Proximity to suppliers of components — V.

4. The presence of social conditions for the enter-
prise's employees — F.

5. The time required for relocation and restoration
of the enterprise's work — T.

6. Relocation costs — W.

7. Relocation process risk — R.

The assessment of these indicators can be both
quantitative and qualitative. At the initial stage of relo-
cation planning, to justify the relatively safe location of
the enterprise, we will use a simpler assessment in the
form of qualitative assessments of experts (relocation
specialists, enterprise management, logistics managers,
etc.). For this, we propose to use the linguistic variable
vii, where i will be related to the i-th indicator (Q, P, V,
F, T, W, R), and the index j — to the qualitative value of
the i-th indicator. The following values can be proposed

Yij-

A — very good value;
B— good value;
yij =1 C— satisfactory value; Q)
D — acceptable value;
E — very low value.

For example, for the time indicator (T), the follow-
ing values of the linguistic variable are possible y;;:

A — minimal time of relocation and
restoration enterprises's work;

B - good time;

C - satisfactory time;

D — acceptable time;

E — very long time.

Yij = 2

To compare possible options for a new location of
an enterprise, it is necessary to form several indicators
considering their importance. The importance of indica-
tors depends on the following factors:

- the need for urgent evacuation of the enterprise;

- ensuring the earliest release of relevant products
(for example, military equipment);

- diversification of the enterprise as soon as possi-
ble to fulfill new orders, etc.

To form several indicators, taking into account
their importance, it is necessary to use the opinion of
experts, who take into account the relevance of orders,
instructions from the military administration and repre-
sentatives of local communities, etc. Supposedly, after
the assessment of experts, the following number of indi-

cators for the relocation of the enterprise was formed,
taking into account their importance: Q, P, T, V, R, F,
W.

Each possible option for the relocation of the en-
terprise to a new location can be represented by a tuple
(Q, P, T,V, R, F, W), which contains qualitative values
for each indicator. For example, we have the following
possible set of options for the relocation of the enter-
prise:

1.B,C,B,D,A A B
2.C,A,B,C A B,D
3.A,C,B,C,B AE
4.D,A B A C,B A
5.B,B,A C,D,C,A ®3)
6.A,D,C, B, A B,E
7.B,C,A, B,A C,D
8.A B,D,CE A B
9.B,C,A B,C,D,B
10.A,B,AE,C,D, B

We will reject the enterprise location options that
have an evaluation of relocation indicators with a value
of E, because they do not meet the experts' requirements
for enterprise relocation (very low indicator values). We
will obtain the following set of enterprise relocation
options:

I
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To select the most suitable option, considering the
importance of the indicators, we will use lexicographic
ordering of options. In this case, such ordering corre-
sponds to the ordering as in a dictionary. After lexico-
graphic ordering of options, we will obtain:

5.B,B,A CD,C,A
7.B,C,A B,A C,D
9.B,C,A B,C,D,B
1.B,C,B,D,A A B (5)
2.C,A,B,C,A B,D
4.D,A,B,AC,B A

Using the importance of ordered indicators (Q, P,
T, V, R, F, W), as well as their qualitative values (A, B,
C, D, E), it can be argued that the best option for choos-
ing a new location for an enterprise, for its relocation,
will be the fifth option (B, B, A, C, D, C, A), in which:

- the level of security of the new location is good

(B);
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- the presence of infrastructure that ensures the
normal functioning of the enterprise is good (B);

- the minimum time for the relocation of the enter-
prise (A);

- satisfactory proximity to suppliers of components
(©);

- the acceptable risk of the relocation of the enter-
prise (D);

- satisfactory social conditions (C);

- the minimum cost of relocating the enterprise
(A).

Thus, using qualitative assessments of the main
indicators of relocation and lexicographic ordering of
possible options for the location of the enterprise, the
task of diversifying production by relocating it to a new
location was solved.

4. Selection and optimization of suppliers
and supply routes of components

Relocation of a high-tech enterprise, by moving to
a new location, led to the need to search for new suppli-
ers and ways to supply components. At the same time, it
is necessary to consider the risks of threats in the special
state of the country. To search for suppliers, we will use
the following set of logistical indicators:

- stocks of components that the supplier enterprise
can create in the allotted time (T) for forming the vol-
ume of supply of components — V;

- time required for supply of components to create
stocks of components (V) that ensure the planned nature
of production work — T;

- costs for supply of components — W;

- risks of supply of components — R.

Globalization in supply has led to the emergence
of a set of alternative options for choosing the necessary
suppliers and possible ways of supply. Therefore, to
select the most suitable suppliers and supply routes for a
high-tech enterprise, we will use the method of integer
(Boolean) programming, which has shown its effective-
ness in various subject areas, where there are many al-
ternative options and it is necessary to choose a rational
option, considering several indicators. Let's introduce a
Boolean variable Xij:

1, if supply i-th item
. = of the j-th supplier ©)
ik with k-th supply route;
0, otherwise.

Let us present the logistic indices V, T, W, R con-
sidering the variable Xij:

M m;

szzzvijkxijkv (7

i=1 j=1 k=1

where vii is the stock of components of the i-th item
that can be created by the j-th possible supplier, consid-
ering the k-th supply route;

n;j is the number of possible supply routes from the
j-th supplier to the new location of the enterprise;

m; is the number of possible suppliers for the i-th
item of components;

M is the volume of the nomenclature of compo-
nents that is required to produce a high-tech product.

M m;

T= Zzzl:tijkxijkv ©)

i=1 j=1 k=1

where tij is delivery time of components for the i-th
item for the j-th possible supplier, considering the k-th
supply route for creating a stock of components Vij.

M m;

W:ZZZJ:Wiijijk' 9)

i=1 j=1 k=1

where wijk is supply costs associated with choosing the
j-th possible supplier and k-th supply route for the i-th
component item to create a component stock Vi

M m;

n.
R= Zzzrijkxijk'

i=1 j=1 k=1

(10)

where rijc is risk of supplying components to create in-
ventories Vij.

Depending on the specific conditions of the coun-
try and the need for serial production of relevant prod-
ucts, including military equipment, the choice of the
most important indicator that needs to be optimized
leads to the following possible statements of integer
(Boolean) programming problems.

1. Maximize the inventory of components to en-
sure planned, sustainable production of relevant high-
tech products at the new location of the enterprise:

M m N
max V, V:ZZZVUKXUK,

i=1 j=1 k=1

(11)

considering the limitations:

T<T’, W<W’, R<R, (12)
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where T’, W’, R’ are the acceptable values of time, cost
and risks of component supply.

2. Minimize the time of component supply to cre-
ate conditions for the earliest resumption of production
at the new location of the enterprise:

M m; N
minT, T= zzztijkxijk’ (13)

i=1 j=1 k=1
subject to restrictions:

V>V, W<W', R<R, (14)
where V' is necessary stocks of components to create
conditions for planned serial production of high-tech
products.

3. Minimize costs for the supply of components:

M m 0
min W, W:ZZZWUKXUK’

i=1 j=1 k=1

(15)

subject to restrictions:
V>V, T<T’, R<R'. (16)

4. Minimize the risks of supplying components in
the context of the country's special situation:

M m N
minR, R= Zzzrijkxijk, (17)
i=1 j=1 k=1
considering the limitations:
V>V, T<T, W<W'. (18)

To solve the integer Boolean programming prob-
lem, depending on the dimension of the problem, you
can use:

1. The exhaustive search method (low dimension).

2. The modified branch and bounds method (high
dimension).

3. The random search method, which does not
guarantee finding an extremum, but allows you to im-
prove the value of the indicator (very high dimension).

Thus, using the integer (Boolean) programming
method, which works on a set of alternative options, the
problem of finding the necessary suppliers and ways to
supply components to resume planned serial production
of current products at the new location of a high-tech
enterprise was solved.

5. Simulation multi-agent model for analysis
and planning of the relocation process
and supply of components
of a high-tech enterprise

The structural analysis of the process of diversifi-
cation and restoration of production of the enterprise, in
conditions of a special state, allows to determine the
new location of the enterprise when it is relocated to the
rear, to form a set of suppliers, to fulfill new orders, and
supply routes, considering the increased risks of threats,
including military ones. To analyze the dynamic process
of relocation of the enterprise, transportation of techno-
logical equipment and components, a study was con-
ducted using the created simulation model, using the
Any Logic agent platform. A set of agents was formed,
which allows, through interactive management, to form
new locations of the enterprise, during their relocation,
suppliers of components and to explore possible supply
routes, under the influence of threats. Fig. 1 presents a
structural diagram of the agent simulation model. The
set of agents of the simulation model includes:

1. “Transport network structure” Agent. With the
help of this agent, a heterogeneous transport environ-
ment is created for the formation of possible transporta-
tion routes.

2. “Location of the enterprise” Agent. A place is
formed in the transport network where the enterprise is
located before the relocation.

3. “New location of the enterprise” Agent. A new
location of the enterprise is formed, which is indicated
on the transport network.

4. “Formation of the relocation path” Agent. A
path for moving the enterprise from the old to the new
location is created in the transport network.

5. “Supplier Formation” Agent. The location of
component suppliers in the transport network is formed.

6. “Supply Route Formation” Agent. The route for
supplying components to a high-tech enterprise at a new
location is created.

7. “Enterprise Relocation Simulation” Agent. The
relocation of an enterprise is simulated, on a given time
scale and along a given path for moving technological
equipment.

8. “Supply Simulation” Agent. The movement of
trucks with components from suppliers to a new loca-
tion of the enterprise is simulated, on a given time scale.

9. “Threat Emergence” Agent. The emergence of
threats is simulated due to a random generator, which
leads to the destruction of the enterprise’s movement
path or the supply of components.



76

ABIAIIIMHO-KOCMIYHA TEXHIKA I TEXHOJIOT'If, 2025, Ne 1(201)

ISSN 1814-4225 (print)
ISSN 2663-2012 (online)

5. “Supplier
2. = 29
< . Formation
Location Agent
of the en-
terprise” 1. "Transport
Agent network struc-  |—
ture" Agent 6. ”Supply
Route
—»| Formation”
3. “New Agent
location of
the gnt’e,r- V\ 12. “Interac-
g\nf:;t tive modeling
9 interface” 7. “Entef-
/ Agent L »| prise Relo-
cation
Simulation”
4.”Formati Agent
on of the
relocation
ath”
Xgent 8. “Supply
10. “Sus- | Simulation”
" Agent
pension due
9. “Threat to threat”
Emer- Agent
gence” Ly 11.“Resto-
Agent ration of
the route”
Agent
13. “Modeling

results” Agent

Fig. 1. Structural diagram
of the agent simulation model

10. “Suspension due to threat” Agent. Simulates a
temporary delay in the movement of technological
equipment or components for the period of restoration
of the supply route.

11. “Restoration of the route” Agent. Simulates a
delay in the restoration of the enterprise movement
route or the supply of components.

12. “Interactive modeling interface” Agent. The
agent allows you to control the simulation in interactive
mode.

13. “Modeling results” Agent. Used at the end of
the study to generate the results of the simulation of the
relocation process. The modeling results include:

- the created structure of the transport network
used for the relocation of the enterprise and the supply
of components;

- the old and new locations of the enterprise;

- a set of suppliers and their locations;

- the actual time required for the relocation of the
enterprise;

- the time required for the supply of components to
create inventories for the production of a high-tech en-
terprise;

- the time associated with the termination of the
process of moving the enterprise's technological equip-
ment due to the manifestation of threats;

- the time associated with the termination of the
supply of components due to the manifestation of
threats;

- violation (in percent) of the enterprise relocation
plan;

- violation (in percent) of the supply plan of
components.

Thus, using modern agent-based simulation mod-
eling of the production restoration process, by simulat-
ing the relocation of the enterprise to a new location and
transportation of components to ensure planned work,
the task of analyzing the dynamic process of production
diversification in the conditions of the country's special
state was solved.

6. Discussion

A systematic representation of the process of di-
versification and restoration of the work of a high-tech
enterprise due to its relocation to a new location and
changes in the set of suppliers and supply routes of
components has been created. Possible diversification
strategies for a high-tech enterprise in the conditions of
a special state of the country have been analyzed. A
conclusion has been made on the relevance of the pro-
cess of relocation of the enterprise in conditions of mili-
tary threats. A new location has been selected for the
restoration of high-tech production, using lexicographic
ordering of possible options for the location of the en-
terprise. Integer (Boolean) optimization of the composi-
tion of suppliers and supply routes of components has
been carried out. The dynamic process of diversification
of production has been studied by simulating, in time,
the process of relocation and supply of components. An
agent model has been created to study the transportation
of technological equipment and components to a new
location of the enterprise under the influence of threats.

The following research methodology has been
proposed:

1. Conducting a systematic analysis of diversifica-
tion of high-tech production in the conditions of a spe-
cial state of the country.

2. Formation of a new location of the enterprise for
its relocation.

3. Creation of a set of suppliers of components and
supply routes for the fulfillment of new urgent orders of
the enterprise.

4. Modeling, in time, the relocation of the enter-
prise and the supply of components.

The relevance of the proposed approach is associ-
ated with the need to diversify high-tech enterprises that
are forced to move to a new location to restore produc-
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tion in the conditions of the special and post-war state of
the country.

A set of models has been developed aimed at plan-
ning projects for the diversification of high-tech produc-
tion in the conditions of threats. This allows us to con-
clude about the timeliness and effectiveness of the pro-
posed approach for the restoration of domestic produc-
tion in the current state of the country.

Future research will focus on improving the ap-
plied information technology of modeling the logistics
of diversification of high-tech production, due to the
relocation of the enterprise and changing suppliers and
supply routes of components.

7. Conclusions

The conducted research allows planning measures
and actions for the diversification of the enterprise, due
to its relocation to a new location, namely:

- choose the necessary strategy for the diversifica-
tion of production, in the conditions of a special state;

- justify the new location of the enterprise for its
relocation;

- approve the composition of suppliers of compo-
nents for the fulfillment of new current orders;

- form new ways of supplying components to the
new location of the enterprise;

- analyze the implementation of the relocation plan
of the enterprise, by means of simulation modeling of
the movement of technological equipment and the sup-
ply of components.

The scientific novelty of the research is associated
with the creation of original and new models that allow
determining the new location of a high-tech enterprise, a
set of suppliers, for the fulfillment of current orders,
ways of supplying components, assess the possibility
and risks of implementing the diversification plan and
restoring production in a special period of the country.

Thus, we can make the main conclusion regarding
the conducted research: the proposed set of models al-
lows, when planning a project for diversification of
high-tech production, to justify the relocation of the
enterprise to a new location, to approve the composition
of suppliers, to form rational and relatively safe ways of
supplying components, in conditions of threats. This
will ensure the effectiveness of the process of restoring
high-tech production during the period of special and
post-war state of the country.

Contribution of authors: system analysis of di-
versification of high-tech production — O. Fedorovych;
study of possible strategies of diversification of produc-
tion — L. Lutai; formation of a set of places of reloca-
tion of the enterprise — A. Rybka; optimization of the
composition  of  suppliers of components -

Ye. Polishchuk; formation of supply routes — V. Solo-
vyov; simulation modeling of relocation of the enter-
prise — V. Fedorovych.

Conflict of Interest
The authors declare that they have no conflict of
interest in relation to this research, whether financial,
personal, author ship or otherwise, that could affect the
research and its results presented in this paper.

Financing
This study was conducted without financial sup-
port.

Data Availability
Data will be made available upon reasonable re-
quest.

Use of Artificial Intelligence
The authors confirm that they did not use artificial
intelligence technologies when creating the current
work.

All the authors have read and agreed to the pub-
lished version of this manuscript.

References

1. Fedorovych, O., Prokhorov, O., Pronchakov, Y.,
Popov, A., & Momot, M. Modeling of the relocation of
high-tech enterprises for the release of innovative prod-
ucts. Radioelectronic and Computer Systems, 2023, no.
2 (106), pp. 180-192. DOI: 10.32620/reks.2023.2.15.

2. Zelisko, H. Relocation of enterprises as a tool of
economic security under conditions of martial law. Bul-
letin of Lviv National Environmental University. Series
"AIC Economics", 2023, no. 30, pp. 38-43. DOI:
10.31734/economics2023.30.038.

3. Terebukh, A., & Roik, O. Tactical management
features of Ukrainian business in the conditions of war.
Economics and Region, 2024, no. 1 (92), pp. 174-182.
DOI: 10.26906/EiR.2024.1(92).3326.

4. Bostan, S., Giiney, C., Kose, U., Aslan, S., &
Kamasak, M. Distribution Planning and Route Optimi-
zation in Cargo Delivery. 7th International Conference
on Computer Science and Engineering (UBMK). IEEE,
2022, pp. 257-262. DOI: 10.1109/UBMKS55850.
2022.9919508.

5. Barabash, O., Samchenko, M., Dobkina, K.,
Rozghon, O., & Ozel, V. The impact of the relocation of
enterprises in Ukraine and abroad on the realization of
socio-economic, cultural and labour rights. Social &
Legal Studios, 2023, vol. 6, no. 4, pp. 28-37. DOI:
10.32518/sals4.2023.28.


https://doi.org/10.32620/reks.2023.2.15
https://doi.org/10.31734/economics2023.30.038
https://ieeexplore.ieee.org/author/37085831808
https://ieeexplore.ieee.org/author/488496253037926
https://ieeexplore.ieee.org/author/37088530376
https://ieeexplore.ieee.org/author/37087137975
https://ieeexplore.ieee.org/author/37424574300
https://doi.org/10.1109/UBMK55850.2022.9919508
https://doi.org/10.1109/UBMK55850.2022.9919508

78

ABIAIIIMHO-KOCMIYHA TEXHIKA I TEXHOJIOT'If, 2025, Ne 1(201)

ISSN 1814-4225 (print)
ISSN 2663-2012 (online)

6. Koshova, S., Maksymov, V., Bondar, S., &
Derkach R. Financing of space activities by organiza-
tions in conditions of war. Journal of Space Safety En-
gineering, 2024, vol. 11, iss. 1, pp. 111-119. DOI:
10.1016/j.jsse.2023.11.003.

7. Giineri B., & Deveci, M. Evaluation of supplier
selection in the defense industry using g-rung orthopair
fuzzy set based EDAS approach. Expert Systems with
Applications, 2023, vol. 222, article no. 119846. DOI:
10.1016/j.eswa.2023.119846.

8. Andersen, R., Napoleone, A., Andersen, A.-L.,
Brung, T. D., & Nielsen, K. From battlefield to factory
floor: enhancing movable factory deployment planning
through military frameworks. Procedia CIRP, 2024,
vol. 130, pp. 1598-1603. DOI: 10.1016/j.procir.
2024.10.288.

9. Kumar, D., Singh, R. K., Mishra, R., & Daim,
T. U. Roadmap for integrating blockchain with Internet
of Things (loT) for sustainable and secured operations
in logistics and supply chains: Decision making frame-
work with case illustration. Technological Forecasting
and Social Change, 2023, vol. 196, article no. 122837.
DOI: 10.1016/j.techfore.2023.122837.

10. Fedorovich, O., Lukhanin, M., Prokhorov, O.,
Pronchakov, Y., Leshchenko, O., & Fedorovich, V.
Modeling of logistics of war reserve stockpiling for suc-
cessful combat operations. Radioelectronic and Com-
puter Systems, 2023, no. 1 (105), pp. 183-196. DOI:
10.32620/reks.2023.1.15.

11. Le, T. V., & Fan, R. Digital twins for logistics
and supply chain systems: Literature review, conceptual
framework, research potential, and practical challenges.
Computers & Industrial Engineering, 2024, vol. 187,
article no. 109768. DOI: 10.1016/j.cie.2023.109768.

12. Xu, J., Yu, Y., Zhang, M., Eltantawy, R.,
Zhang, J. Z., & Hu, L. Political ties and information
technology: Untangling their impact on supply chain
social responsibility and sustainable performance. Jour-
nal of Purchasing and Supply Management, 2023, vol.
29, iss. 5, article no. 100879. DOI:
10.1016/j.pursup.2023.100879.

13. Chen, L., Dong, T., Li, X., & Xu, X. Logistics
Engineering Management in the Platform Supply Chain:
An Overview from Logistics Service Strategy Selection
Perspective. Engineering, 2025. DOl:
10.1016/j.eng.2024.12.032.

14. Gordon, G. A., & Young, R. R. Chapter 7 —
Threats, vulnerabilities, consequences, and risks. Secur-
ing Integrated Transportation Networks, 2024, pp. 119-
137. DOI: 10.1016/B978-0-323-95409-9.00004-5.

15. Horiashchenko, Y., Knysh, O., & Bendiuh, Y.
Organizational and legal assessment of the impact of
relocation on the investment and economic policy of
enterprises. Technology audit and production reserves,

2024, no. 1/4 (75), pp. 15-19. DOI: 10.15587/2706-
5448.2024.297908.

16. Yakymova, L. Features of Business Relocation
in Wartime: Evidence from Ukrainian Entrepreneurs.
Acta Academiae Beregsasiensis. Economics, 2024, no.
5, pp. 214-229. DOI: 10.58423/2786-6742/2024-5-214-
229,

17. Rajala, A., Hautala-Kankaanpad, T. &
Joensuu-Salo, S. Supplier experience as antecedent to
supplier satisfaction — An explorative study of SMEs.
Industrial Marketing Management, 2025, vol. 125, pp.
226-238. DOI: 10.1016/j.indmarman.2025.01.010.

18. Bae, J., Lee, J, Chung, S. W., & Kwon, H.
Competent suppliers as a missing link: A supplier-
centered view on cascading private labor governance in
global value chains. Journal of World Business, 2025,
vol. 60, iss. 1, article no. 101595. DOI:
10.1016/j.jwb.2024.101595.

19. Hussain, E., Bhaskar, A., & Chung, E. A novel
origin destination based transit supply index: Exploiting
the opportunities with big transit data. Journal of
Transport Geography, 2021, vol. 93, article no. 103040.
DOI: 10.1016/j.jtrangeo.2021.103040.

20. Peng, G., Wen, Y., Dou, W., Li, T., Xu, X,, &
Ye, Q. Edge intelligence empowered delivery route
planning for handling changes in uncertain supply chain
environment. Journal of Cloud Computing, 2024, no.
13. DOI: 10.1186/s13677-024-00613-z.

21. Wang Z., Gao, L., & Wang, W. The impact of
supply chain digitization and logistics efficiency on the
competitiveness of industrial enterprises. International
Review of Economics & Finance, 2025, vol. 97, article
no. 103759, DOI: 10.1016/j.iref.2024.103759.

22. Yang, Y., Yu, Y., Yu, C., & Zhong, R. Y. Da-
ta-driven logistics collaboration for prefabricated supply
chain with multiple factories. Automation in Construc-
tion, 2024, vol. 168, article no. 105802. DOI:
10.1016/j.autcon.2024.105802.

23. Medvediev, I., Muzylyov, D., & Montewka, J.
A model for agribusiness supply chain risk management
using fuzzy logic. Case study: Grain route from Ukraine
to Poland. Transportation Research Part E: Logistics
and Transportation Review, 2024, vol. 190, article no.
103691. DOI: 10.1016/j.tre.2024.103691.

24, Khedr, A. M.,& S, S. R. Enhancing supply
chain management with deep learning and machine
learning techniques: A review. Journal of Open Innova-
tion: Technology, Market, and Complexity, 2024, vol.
10, iss. 4, article no. 100379. DOl:
10.1016/j.joitmc.2024.100379.

25. Kozin, I., Maksyshko, N., Rusanov, V., &
Cheverda, S. Model of distributer cargo delivery under
the conditions of a state of war. Financial Strategies of
Innovative Economic Development. 2022, no. 2 (54), pp.
29-34. DOI:10.26661/2414-0287-2022-2-54-05.


https://www.sciencedirect.com/journal/journal-of-space-safety-engineering
https://www.sciencedirect.com/journal/journal-of-space-safety-engineering
https://doi.org/10.1016/j.jsse.2023.11.003
https://www.sciencedirect.com/journal/expert-systems-with-applications
https://www.sciencedirect.com/journal/expert-systems-with-applications
https://www.sciencedirect.com/journal/expert-systems-with-applications/vol/222/suppl/C
https://doi.org/10.1016/j.eswa.2023.119846
https://www.sciencedirect.com/journal/procedia-cirp
https://www.sciencedirect.com/journal/procedia-cirp/vol/130/suppl/C
https://doi.org/10.1016/j.procir.2024.10.288
https://doi.org/10.1016/j.procir.2024.10.288
https://www.sciencedirect.com/journal/technological-forecasting-and-social-change
https://www.sciencedirect.com/journal/technological-forecasting-and-social-change
https://www.sciencedirect.com/journal/technological-forecasting-and-social-change/vol/196/suppl/C
https://doi.org/10.1016/j.techfore.2023.122837
https://doi.org/10.32620/reks.2023.1.15
https://www.sciencedirect.com/journal/computers-and-industrial-engineering
https://www.sciencedirect.com/journal/computers-and-industrial-engineering/vol/187/suppl/C
https://doi.org/10.1016/j.cie.2023.109768
https://www.sciencedirect.com/journal/journal-of-purchasing-and-supply-management
https://www.sciencedirect.com/journal/journal-of-purchasing-and-supply-management
https://www.sciencedirect.com/journal/journal-of-purchasing-and-supply-management/vol/29/issue/5
https://www.sciencedirect.com/journal/journal-of-purchasing-and-supply-management/vol/29/issue/5
https://doi.org/10.1016/j.pursup.2023.100879
https://www.sciencedirect.com/journal/engineering
https://doi.org/10.1016/j.eng.2024.12.032
https://www.sciencedirect.com/book/9780323954099/securing-integrated-transportation-networks
https://www.sciencedirect.com/book/9780323954099/securing-integrated-transportation-networks
https://doi.org/10.1016/B978-0-323-95409-9.00004-5
https://aab-economics.kmf.uz.ua/aabe/article/view/163
https://aab-economics.kmf.uz.ua/aabe/article/view/163
https://doi.org/10.58423/2786-6742/2024-5
https://www.sciencedirect.com/journal/industrial-marketing-management
https://www.sciencedirect.com/journal/industrial-marketing-management/vol/125/suppl/C
https://doi.org/10.1016/j.indmarman.2025.01.010
https://www.sciencedirect.com/journal/journal-of-world-business
https://www.sciencedirect.com/journal/journal-of-world-business/vol/60/issue/1
https://doi.org/10.1016/j.jwb.2024.101595
https://www.sciencedirect.com/journal/journal-of-transport-geography
https://www.sciencedirect.com/journal/journal-of-transport-geography
https://www.sciencedirect.com/journal/journal-of-transport-geography/vol/93/suppl/C
https://doi.org/10.1016/j.jtrangeo.2021.103040
https://journalofcloudcomputing.springeropen.com/articles/10.1186/s13677-024-00613-z#auth-Tiancai-Li-Aff5
https://journalofcloudcomputing.springeropen.com/articles/10.1186/s13677-024-00613-z#auth-Xiaolong-Xu-Aff3
https://journalofcloudcomputing.springeropen.com/articles/10.1186/s13677-024-00613-z#auth-Qing-Ye-Aff4
https://journalofcloudcomputing.springeropen.com/
https://www.sciencedirect.com/journal/international-review-of-economics-and-finance
https://www.sciencedirect.com/journal/international-review-of-economics-and-finance
https://www.sciencedirect.com/journal/international-review-of-economics-and-finance/vol/97/suppl/C
https://www.sciencedirect.com/journal/automation-in-construction
https://www.sciencedirect.com/journal/automation-in-construction
https://www.sciencedirect.com/journal/automation-in-construction/vol/168/part/PA
https://doi.org/10.1016/j.autcon.2024.105802
https://www.sciencedirect.com/journal/transportation-research-part-e-logistics-and-transportation-review
https://www.sciencedirect.com/journal/transportation-research-part-e-logistics-and-transportation-review
https://www.sciencedirect.com/journal/transportation-research-part-e-logistics-and-transportation-review/vol/190/suppl/C
https://doi.org/10.1016/j.tre.2024.103691
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity/vol/10/issue/4
https://www.sciencedirect.com/journal/journal-of-open-innovation-technology-market-and-complexity/vol/10/issue/4
https://doi.org/10.1016/j.joitmc.2024.100379
http://dx.doi.org/10.26661/2414-0287-2022-2-54-05

Inghopmauiiini mexunonocii

79

26. Shen, G., Shen, B., & Wu, R. Internetization,
supplier search, and diversification of global supply
chains. European Economic Review, 2025, vol. 172,
article no. 104951. DOI: 10.1016/j.euroecorev.
2025.104951.

27. Dalal, S., Lilhore, U. K., Simaiya, S., Rad-
ulescu, M., & Belascu, L. Improving efficiency and
sustainability via supply chain optimization through
CNNs and BiLSTM. Technological Forecasting and
Social Change, 2024, vol. 209, article no. 123841. DOI:
10.1016/j.techfore.2024.123841.

28. Aljabhan, B. Economic strategic plans with
supply chain risk management (SCRM) for organiza-
tional growth and development. Alexandria Engineering
Journal, 2023, wvol. 79, pp. 411-426. DOI:
10.1016/j.a€j.2023.08.020.

29. Peng, X., Wang, S., & Zhang, L. Production

diversification based matheuristic. Computers & Indus-
trial Engineering, 2024, vol. 195, article no. 110422.
DOI: 10.1016/j.cie.2024.110422.

30. Cai, J., Sharkawi, I., & Taasim, S. I. How does
digital transformation promote supply chain diversifica-
tion? From the perspective of supply chain transaction
costs. Finance Research Letters, 2024, vol. 63, article
no. 105399. DOI: 10.1016/j.r.2024.105399.

31. Abbaas, O., & Ventura, J. A. A flexible com-
binatorial auction bidding language for supplier selec-
tion and order allocation in a supply chain with price
sensitive demand. Computers & Industrial Engineering,
2024, vol. 194, article no. 110373. DOI:
10.1016/j.cie.2024.110373.

32. Jefroudi, M. T., & Darestani, S. A. A decision
support system for sustainable supplier selection prob-
lem: Evidence from a radiator manufacturing industry.

routing problem in shared manufacturing: Robust
chance-constrained formulation and multi-

Journal of Engineering Research, 2024, vol. 12, iss. 4,
pp. 867-877. DOI: 10.1016/j.jer.2024.03.014.

Received 05.12.2024, Accepted 21.01.2025

MOJEJTIOBAHHA JIMBEPCU®IKAILII BACOKOTEXHOJIOTTYHOI'O MIAMPUEMCTBA
3A PAXYHOK PEJIOKAIIIl TA BITHOBJIEHHSI IOCTAYAJIbHUKIB KOMILIEKTYOUHUX

0. €. ®eooposuu, JI. M. J/Ilymaii, A. B. Puoka, €. B. Iloniwyk,
B. C. Conoesiios, B. A. ®eooposuu

dopMyeThCs Ta BUPIIIYETHCS aKTyalbHa 3a/la4a AOCHiDKEHHs TuBepcrGikalii mianpueMcTBa uist BiJHOBIICH-
HSl BUCOKOTEXHOJIOITYHOr0 BUpOOHMITBA (aBiauiiiHa TexHika, BIIJIA, pakeroOyayBaHHsI, TOIIO) 32 PaXyHOK Peno-
Kalii Ta 3MiHM IIOCTaYaJIbHUKIB KOMIUIEKTYIOUUX. JlOCIHiKEeHHsI, SIKe TMPOBOJIUTHCS CIPSIMOBAHE HAa BiJHOBIICHHS
BHCOKOTEXHOJIOTIYHUX ITIANPUEMCTB B Mepiojl 0OCOOJIMBOIO Ta MOCTBOEHHOrO CTaHy KpaiHu. Tomy, akTyanbHa Tema
3aIpOIIOHOBAHOI MyOiKallii, B sSKiil JOCIIIKYIOTBCS 3aXO0/IH, SIKi HEOOXIHI JJIs TUIAaHyBaHHS MPOEKTIB IIO0 JAUBEP-
cuikamii miaIpueMCTB B yMoBax 3arpo3. MeToro my6Jikauii € CTBOpEHHS] KOMIUIEKCY MaTeMaTHYHHX, IMiTalliHHOT
Ta areHTHOI MOJIeIiel, 3a IOTIOMOTOI0 SIKMX MOYKHA IUIaHYBAaTH Mpolec quBepcudikallii Ta BIIHOBICHHS OCTA4YaHHs
BHCOKOTEXHOJIOTYHUX MiJIPUEMCTB B yMOBaX O0COOIMBOro craHy kpainu. [IpoanaiizoBaHi icHyroui mpoOiemMu Au-
Bepcudikanii mnprueMcTBa, SKi OB’ s3aHi 3 Oro MOXKJIMBOIO PENIOKAIIEI0 3-32 3arp03, Y TOMY YHCIl BifiChKOBUX.
[IpoBOIUTBCS CUCTEMHUIT aHATI3 MO0 JIOTICTUKH AWBepcH(iKalii BACOKOTEXHOIOMYHOTO mignpuemMcTBa. Oopmy-
€THCSI MHOXKMHA CTpaTeriii JuBepcudikaliiii, B IKMX 0COOIHMBA yBara MPHUIISETHCS PENOKAIT MiIMPHEMCTBA Ta Bij-
HOBJICHHIO [TOCTaYaHHs KOMIUIEKTYIouHX. [IpoBoAHTECS aHAIi3 MOKIMBHX MiCIlb HOBOI'O PO3TAILlyBaHHS IiIPHEM-
CTBa 3 ypaxyBaHHSM SIKICHUX OI[IHOK OCHOBHUX JIOTICTHYHHX MOKa3HUKIB (pIBEHb O€3MEYHOCTI HOBOTO MICLIsl, HAsIB-
HICTb IHQPACTPYKTYpH BUPOOHUIITBA, OIM3BKICTh JIO TOCTA4YaIbHUKIB, TOIIO0). DOpMy€eThCsS MHOXKUHA albTEPHATHB-
HUX BapiaHTIB Ui BUOOPY HOBOT'O MICIIS PO3TAIIyBaHHS MHiINpUEMCTBA. Bubip HalOLIbII MMiIXOSIIOrO HOBOI'O
MICIISI IPOBOJUTHLCS 33 JOMOMOIOI0 JIEKCHKOrpaidHOro BIIOPSIKYBaHHS BapiaHTiB. Benuka yBara HpUIISETHCS
(hopMyBaHHIO MHOXKHHH ITOCTAYaIbHUKIB KOMIDICKTYIOUHX, IO TIOB’S3aHO 3 MEPEMIIIEHHSM ITiIPHEMCTBA, a TAKOK
3 HOBUMH, aKTyaJIbHUMH 3aMOBJICHHSMH IIOJI0 BUITYCKY BHCOKOTEXHOJIOTTYHOI MIPOMYKIIIT, Y TOMY YHCII BifiCBKOBO-
ro npu3HadeHHs. [Ipu BHOOPI HOBUX MOCTAYaNBHUKIB YPaXOBYIOTHCS MOXIIMBI IIUISIXH TIOCTAYaHHS B TPAHCIIOPTHIiH
Mepexi. Bupimnryerscs ontuMizaliiiiHa 3a1a4a MmomryKy moTpiOHIX MOCTadalbHUKIB Ta MUIAXiB IOCTAYaHHS 3a JIOMO-
MOTOI0 IIIOYHCENBHOTO (0YIIEBOr0) MpOrpaMyBaHHsA, 3 YpaXyBaHHAM OCHOBHHX JIOTICTHYHHUX MOKa3HHKIB (3amacu
KOMIUIEKTYIOUHX, Yac, BUTPATH, PU3UKHU MocTayaHHsA). (s aHaizy AWHAMIYHOTO MPOIIECy IepeBe3eHb TEXHOIIOT Y-
HOro OONaTHAHHA Ta KOMIDIEKTYIOUHX BHCOKOTEXHOIOTIYHOTO MiAMIPHEMCTBA CTBOPIOETHCS IMiTaliiHa MOJENb 3a
JIOTTIOMOT'OF0 areHTHOI Tiardopmu Any Logic. @opMyeThesi MHOXKHMHA areHTiB, SIKi TO3BOJISIOTH MPEICTABUTH OCHO-
BHI JIOTiICTHYHI TIOZI1 [UTA TUITAHYBaHHS TEPEMIIIEHHS TiAMPUEMCTBA. 3a pe3ylIbTaTaMH iMITaIliifHOTO MOJCITIOBAHHS
OIIHIOIOTHCS TIOKA3HUKU PENOKAIlil mianprueMcTBa (BHOIp MICISI PO3TAlIyBaHHS, MHOXKHHA MOCTa4aIbHHUKIB KOM-
IUIEKTYIOUNX, OOpaHi IUIIXU MOCTaYaHHs, Yac TOCTaYaHHs Ta 3alacH KOMIUIEKTYIOUHX, Tomo). HaykoBa HoBH3HA
JOCITIKEHHS TI0B’s13aHa 31 CTBOPEHHSM OPHTIHANBHUX Ta HOBUX MOJENEH, SKi TO3BONAIOTH BU3HAYMTH HOBE MicIle
PO3TalIyBaHHS BUCOKOTEXHOJIOTTYHOIO MiANPHEMCTBA, MHOKHHY [TOCTaYaIbHUKIB JUIl BUKOHAHHS aKTYyaJbHHX BH-
POOHHMYMX 3aBIaHb, IUISXH [IOCTAYaHHS KOMIUIEKTYIOUNX, OLIHUTH MOXKJIMBICTh Ta PU3UKKA BUKOHAHHS IUIAHY JWBe-
pcudikarii miamprueMcTBa IS BiTHOBICHHS BUPOOHHUIITBA B OCOOIMBHIA TIepio KpaiHu. Pe3yabTaTu AoCTiTKeHHS
JIOIIJIBHO BHKOPHCTOBYBATH TPH IUIaHYBaHHI MpoLecy IuBepcrQikalii BHCOKOTEXHOIOTIYHOTO BUPOOHHIITBA, 00-
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TPYHTYBaHHI PEJIOKAIlii ITiIIPUEMCTBA HA HOBE MICIIC PO3TAIIyBaHHS, 3aTBEP/UKCHHIO CKIAAY IMOCTAYAILHUKIB 3
(hopMyBaHHIM paIliOHAEHUX Ta BITHOCHO OE3MEYHMX INUIAXIB MOCTAa4aHHSI KOMIUICKTYIOUHMX B YMOBax 3arpo3. Lle
3a0e3medye eeKTUBHICTh TPOIECY BiIHOBICHHS BHCOKOTEXHOJOTIYHOIO BUPOOHUIITBA B IEPiOT OCOOIUBOTO Ta
ITOCTBOEHHOT'O CTaHy KpaiHH.
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LIISXH TIOCTAYaHHs, ONTUMI3allisl; iMiTalliiiHe Ta areHTHE MOIEIIOBAHHS.
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