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Abstract. The organisation of resource support for the needs of the Armed Forces of Ukraine is an important daily
task related to the distribution of material resources for their intended purpose. If there is a sufficient resource base and
the factors of time, speed, and priority of delivery of funds are secondary, resource support is carried out according to
the principles “if necessary” and “if possible”. However, the practices of resource support for the needs of the Armed
Forces of Ukraine considering the limited resource capabilities of the national economy and other similar tasks, as a rule,
demonstrates the necessity of acting in the conditions of quantitative and qualitative restrictions of the resource base.
Moreover, in the conditions of requirements for reducing the time of implementation of resource support, considering
the priority of resource assignment objects and different levels of their initial resource provision. The purpose of this
study is to find the best, rational, and even optimal distribution of resources for certain characteristics in three types of
business conditions: certainty, uncertainty, and risk in managerial decision-making. Based on the analysis of available
methods of nonlinear programming in distribution problems, proceeding from the condition of maintaining mathematical
correctness and accessibility to practical use, the study presents the procedure for applying the maximum element method.
The proposed approach to optimising the distribution problem is considered on the example of possible distribution
options for equally efficient resource supply between the resource supply facilities. The options differ in the values of the
importance of objects and the levels of initial supply in relative units at the time of decision-making on the allocation
of resources upon providing resources for a certain final management task. The methodology of this study can be used
in planning and decision-making related to the distribution of resources in organisational systems of military and civil
administration, considering the importance and initial state of adequate supply of destination facilities in case of limited
capabilities of the resource manager
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Introduction

The foundations of the state’s defence capability and mili-
tary security are created by its armed forces. The combat
readiness and combat capability of the Armed Forces of
Ukraine are largely dependent on the quantitative and
qualitative level of their supply and technical equipment.
The activities of state and military administration bodies
related to the technical equipment of the Armed Forces and
other law enforcement agencies are performed through the
implementation of the national military-technical policy.
Therefore, the military-technical policy of the state is inter-
preted as a directed and coordinated activity of state autho-
rities and military administration, based on the system
of conceptual opinions adopted in the state regarding
military-technical support for the national defence and
military security. The military-technical policy is aimed
at practical solutions to the problems of providing the
Armed Forces, other troops and military formations with
weapons, military and special equipment, ammunition and
property, and the development of the technological capa-
bility of the national military-industrial complex. The quan-
titative and qualitative composition of weapons and mil-
itary equipment created in the process of implementing
national programmes for the development of the Armed
Forces is determined by the state and capabilities of the
national economy, technological, production engineering
potentials of the industry. For the purposes of this paper, the
capabilities of the national economy to supply the Armed
Forces of Ukraine mean its ability to meet the needs of the
Armed Forces, maintain and develop weapons systems and
their comprehensive support by maintaining and restruc-
turing the military-industrial complex and developing an
R&D and manufacturing base for the production of modern
and promising weapons and military equipment.

The main tool for conducting military-technical
policy is the rational use of the national economic capabil-
ities, the rational distribution and redistribution of finan-
cial and material resources allocated by the state between
various spheres of the military economy, the main areas of
which are as follows:

« technological, with the creation of new and moderni-
sation of available weapons and military equipment;

» manufacturing, related to the production of weapons
and military equipment and military property;

« logistics, the content of which is the creation and main-
tenance of the necessary infrastructure and reserves for the
functioning of troops (forces) in peacetime and wartime;

« ensuring the mobilisation readiness of industry and
other economy sectors.

Resource support for the implementation of military-
technical policy is provided from two groups of resources:

« resources allocated for ensuring the life and combat
readiness of the Armed Forces of Ukraine;

« resources aimed at developing the economy sectors that
produce both military products and social and economic
products in the interests of the Armed Forces.
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The main types of resources for ensuring mili-
tary-technical policy include material (material and tech-
nical), human, and financial resources. Recently, infor-
mation resources have also been classified in the above
group. Providing military-technical policy with material
resources is the process of supplying the Armed Forces of
Ukraine with weapons and military equipment, ammu-
nition, fuel and lubricants, clothing, medical, technical
property, etc. At the same time, the military-industrial
complex is equipped with high-tech materials and raw
materials.

The continuous complication of modern weapons
and military equipment is conditioned upon many objec-
tive reasons and leads to a considerable increase in their
cost. This increases the importance of economic factors,
the cost of military products, comparing with purely mili-
tary factors when making appropriate decisions on the vec-
tors of military construction in general and on the develop-
ment vectors of the Armed Forces of Ukraine and their
weapons systems, on the rationality and validity of de-
fence spending. The development of means of supplying
the Armed Forces, primarily complex weapons systems, is
beginning to be dominated by the economic feasibility of
using defence spending, the priority of economic factors,
comparing with military-strategic, increasing attention to
the effective use of the capabilities of enterprises of the mili-
tary-industrial complex and the national economy in gen-
eral to solve defence problems. The measures carried out
in the organisation of resource supply for the needs of the
Armed Forces of Ukraine include measures related to the
distribution of material and technical supplies for military
facilities. If the base for collateral is sufficient, and the factors
of time, speed, and order of delivery of funds are of second-
ary importance, supply can be provided “if needed” and “if
possible”

The theory and practice of ensuring the perfor-
mance of tasks, including resource support, of the troops
(forces) of the Armed Forces of Ukraine considering the
limited resource capabilities of the national economy [1-3]
clearly indicate that it is usually necessary to act in con-
ditions of certain resource restrictions, and, moreover, in
conditions of strict time requirements for the implemen-
tation of resource support, factoring in the importance of
objects of the intended purpose of resources, different
levels of their initial supply and legislative framework.
Thus, the purpose of this study lies in finding the best allo-
cation of available limited resources in predictable and
unpredictable conditions for managerial decision-making.

Literature Review

The practice of resource support has demonstrated that
as a rule, for most software tasks, restrictions on resource
support factors, relationships between resource consump-
tion objects are nonlinear in nature, and therefore non-
linear programming methods are used to solve problems
of this class.
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The analysis of mathematical methods used to solve
problems of limited resource allocation, namely nonlinear
programming methods, and the condition for maintaining
mathematical correctness and accessibility to practical use
among practitioners, allowed focusing on one of the nume-
rical methods of nonlinear programming [4], namely the
maximum element method [5-7]. Thus, the study of
Y.M. Cheng and C.K. Lau evaluates the fundamental as-
sumptions and limitations of stability analysis and computer
modelling methods, namely upon applying the maximum
element method [5]. The best developments of Ukrainian
researchers “consider mathematical methods for studying
economic processes under the influence of random factors,
mastering which will allow systematising the knowledge
and practical skills in economic and statistical modelling
and forecasting” [8]. The fundamentals of optimal con-
trol theory, which are used to solve the problem of limited
resource allocation and its application in the study of eco-
nomic and mathematical models, are described in the study
of V.S. Hryhorkiv [9]. Systematic coverage of calculations
and matrix algebra, probability, optimisation, and dynam-
ics with an emphasis on intuitive argument and problem-
solving is covered by M. Pemberton and N. Rau [10]. Ex-
amples of practical solutions to problems, namely those
related to the allocation of a limited resource, are given in
the developments of E. Dowling [11]. The third chapter des-
cribes the theory of optimal control using linear algebra,
differential and integral calculations, nonlinear program-
ming, differential and difference equations, and calculus of
variations. It also offers a brief overview of basic algebra for
practical application to everyday economic problems and
business situations.

The study of N. Boyko et al. proposes an approach
to analysing the behaviour and predicting the location of
an object for the following month using clustering algo-
rithms [12]. The study also considers the problem of finding
associative rules. The authors used scalable Apriori algo-
rithms to find the best rules. At the same time, the problem
of the search for associative rules that could find and de-
scribe patterns in large data sets is considered, which is ad-
visable to use upon rationalising the distribution of limited
material resources, considering the importance and initial
state of supply of military facilities [12]. Furthermore, the
study presents shortcomings concerning the problem of
inaccuracy and inconsistency of data with real conditions,
which affects the feasibility of applying associative rules to
search for patterns in processes.

The study [13] provides the ways to improve pro-
duction and economic systems to increase the efficiency of
functioning of economic facilities and achieve high, final
results of activity based on the rational use of resources of
production activities of the enterprise. It is determined
that the main purpose of resource management for enter-
prises is their optimisation. The study substantiates the
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importance of determining the optimal need for resources
and ensuring the structure of sources of its formation and
use for the effective performance of an individual enter-
prise. The mathematical models and methods proposed in
the paper [14] constitute effective mechanisms for fore-
casting, synthesis and analysis, and management support
in the relevant areas of economic application. The developed
methods and models are brought to practical implemen-
tation in the form of software that are reliable tools for
solving problems of business forecasting, assessment and
management of the development of economic processes
and systems. The study [15] investigates the essence and sig-
nificance of using methods of economic and mathematical
modelling in managing the development of economic sys-
tems at the macro level using a systematic approach, and
proposes approaches to ensure the adequacy of the devel-
opment of economic and mathematical models that allow
obtaining forecast values of the necessary indicators.

Materials and Methods

These tasks relate to the problems of choosing the optimal X
option from a certain set X of possible options, X €X. Each
solution option X is a vector of controlled variables. This
vector uniquely defines some final result with a quantitative
estimate, which mostly corresponds to the value of the
formed (selected) objective function. Such problems are
solved by mathematical programming methods, which con-
tribute to the choice of a solution that provides the maximum
(minimum) value of the objective function of the effect.

The maximum element method belongs to gradient
methods. Its main advantage is that it solves problems with
numerous variables n reduced to a sequential solution of n
tasks with a single variable. According to the algorithm of
the method, only one unit of a discrete resource is distrib-
uted at each arbitrary step of the optimisation. This means
that on each t-th iteration step (¢=1,...,d), a single increment
is provided (4X=1) to only one i-th variable of the optimal
vector X, = {x{}n, which is an option of allocating the
homogenous resource. After a finite number of steps d,
which is equal to the number of units of the n resource, equal
supply distribution, the entire resource N is optimally dis-
tributed among consumers.

In general, the problem statement can be formulated
as follows. The task is to find the optimal vector X = {x{}n,
which directs the target function (1):

S S
FOO = ) FG) = ) A1 - ") ()
i=1 i=1

to the maximum, with linear constraints on its components (2):

ixi <N )
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and additional conditions (3):

xiE{O, 1, ey N},
0<(g=1-w)<1 p i=1,..,S (3)
A; >0,

After opening the parentheses, one gets (4):

S S S
F(Xo) = maxF(X) = " A= min Y A~ min > Ael* (4)
i=1 i=1 i=1

That is, the task of maximising the objective function
F(X) is equivalent to the function minimisation problem (5):

S
FX) = Z Agel (5)
i=1

To solve the problem of resource provision using
the method of the maximum element, the former can be for-
mulated as follows. There is a certain amount of resource N,
which, to perform resource supply tasks, must be distrib-
uted among several i=1,....,S resource-consuming facilities.
Each of the facilities has a relative importance (weighting
factor) A, from the standpoint of participation in the per-
formance of the final task for which resources are supplied
(e.g., tasks for mobilisation training, bringing to combat
readiness, etc.). Resource N can come from a higher autho-
rity of management or in separate identical batches (units)
X, or in its entire volume, but can be consumed by facili-
ties as separate batches X.. Each batch (unit) of the resource
ensures that the facility performs the final task with prob-
ability @; = 1—¢;, where ¢ =1 —w; is the conditional
probability of not supplying the resource to the facility. It is
necessary to find a method of distributing resource supply
funds by resource-consuming facilities, where the maxi-
mum distribution effect is achieved (total resource usage,
time of use, speed of use). Therewith, @; can be interpreted
as the relative need for resource supply of the final task and
determined according to the following formula (6):

we _ i W
f:l Wi Z?:l Ti Zf:l VL

w; = (6)
where W is the required task volumes for i-th supply facility;
T is the required time to complete the task on the i-th supply
facility; V. is the required pace of completing the task on the
i-th supply facility.

Maximising the overall effect F(X) is equivalent to
maximising the average value based on one of the i-th
resource batch N, that is (7):

m)%le(X) ~max {Fg() = v(X)} (7)

The average effect v(X) based on one of the N will be
the maximum supply amount if at each stage of the process
one of the active supplies is assigned to the supply facility
i, where the effect increment at this step (4,) is maximum.
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Such an algorithm for allocating a resource across facilities
to achieve the maximum effect can be considered justified,
since each of the functions F(x) is convex upwards and
forms a descending sequence of effect increments (A ) from
the influence of each subsequent batch (8):

F(XL) = Al(l - El-xi) = Aiwi + Aigiwi-l-' . ‘|'Ai8ixi_1(4);-k =

i ®)
= Ay + Dy t.. A= Z Ariy A= A ef o
k=1
hence it allows the resource to be distributed in the same
minimum (single) portions on one side, and due to the
same type (uniformity) of batches, no mutual replacement
of any two of their units is required.

After covering the approach to solving the prob-
lem, it remains to determine the expression for calculating
the increment value A, of the objective function, which it
obtains on an arbitrary t-th stage of the optimisation. By
the time of appointment of the x-th resource unit on the
t-th first step of the process, (t-1) units have already been
distributed, and the i-th facility is supplied with certain
probability Pi(t_l)(i =1,...,5), i.e., at this point, the value
of the objective function can be written as follows (9):

S
Ft—l — zAiPi(t—l) (9)
i=1

After the appointment of the x-th unit (resource) to
I-th facility (I=1,..., S), the current value of the objective
function will increase only when the I-th faclity increases
the effect and will be as follows (10):

F = ZAiPi(t_l) +4,(1- ¢ Ve)

where Ql(t_l) =1- Pl(t_l) is the probability of failure in
terms of resources of the I-th object to the appointment
of the t-th batch of means; g = 1 — w; is the conditional
probability of non-provision of the I-* facility in terms of
resources be the t-th batch.

Adding and subtracting agent AlPl(t_l) from the
right-hand side of Eq. (9) and considering Eq. (10), one
obtains as follows (11):

(10)

Fy=Fpq+ 41— Q" Ve) — 4,p (11)

The increment after elementary transformations is
written as follows (12):

A=F, —F_ =40 Yw, =4 w,l=1, ..., S (12)

If A, is the initial weight coefficient of the facility,
then Agt'ls = 4,0%7V is its weight after distribution (£-1)
of supply units.

The algorithm of sequential actions (steps) of optimis-
ing the resource allocation based on the selected maximum
element method can be presented in the form of the flow-
chart presented in Figure 1.
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Calculate vector components {A, }, according to the formula
Ai= Aiwi, = 1, ,S

v

Distribute the resource in identical (single) batches, allocate a single supply unit to the i=I-th object
according to the condition A;, = max A,;. If there are several such elements, select any of them for allocation

v

Calculate the current value of components of the vector X:
D iflEl, (f®=0)1=1,.,5
X1
xXV 41, ifl =1,

v

Calculate the current value of the objective function
Fe=Fe 40, Fp=0, t=t+1

v

Check the condition t< N
PN
No Yes

\4

A= {Ai'

Recalculate the components of the current vector {Ai}gt) according to the formula

Ai+£i, lflzlt

ifl#1,

Output of results F(X,) = Fy, {x}} = {xi(N)}
End of calculations

Figure 1. Flowchart of allocation of material resources (supplies) considering
the importance and initial adequate supply of military facilities

According to the algorithm of the method, only one
unit of a discrete resource is distributed at each subsequent
step of the optimisation. This means that on each t-th itera-
tion step (t=1,...., d), a single increment is provided (AX=1)
to only one i-th variable of the optimal vector X, = {x{}n,
which constitutes an option of allocating the homogenous
resource between n consumers. After a finite number of steps
d, which is equal to the number of units of the n resource,
the entire resource is optimally distributed among consumers.

To distribute a multi-efficient resource using the pro-
posed methodology, supply resources should be divided into
equal batches in terms of efficiency (productivity, and other
qualitative characteristics). The resource should be distrib-
uted by supply facilities in batches. At the same time, the
sequence of batch changes should be carried out towards
reducing the efficiency (productivity, quality capabilities)
of the resource's funds. There may be situations when for all
supply facilities the volumes of tasks must be not lower than
admissible for obligatory maximisation of target function.

In such cases, the above algorithm allows justifying
the amount of supply resources required to achieve the

goal of the final task. In this case, the initial number of batches
of resource N is not limited, and the resource allocation con-
tinues until the total volume of tasks for all supply facilities
meets the specified limit. The number of batches of the re-
source that ensures the achievement of the goal is assumed
to be equal to the number of distribution steps, that is, N=t.

Results and Discussion

The proposed approach to optimising the distribution
problem is considered on the example of three possible
distribution options for equally efficient resource supply
between five resource supply facilities. The options vary in
different priority values A, of objects on a ten-point scale
of the final resource supply and different levels of initial
supply in relative units (percentages) at the time of deci-
sion-making on the allocation of resources upon supplying
resources for a certain final management task. It is assumed
that data on the priority and level of initial adequate supply
of resources are determined either by a group of expert offi-
cials or by a decision-maker. The solution result for the first
option is presented in Table 1.
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Table 1. The first option of rational distribution of 7 resource means between 5 facilities

Resource allocation facilities i=1, ..., S

2

Step of the

sequential
resource
allocation

6

Importance (priority) of the facility, weight coefficient A,

3 4
Objective
function F,!
of effect of

using the

10 4

Resource availability (facility status) indicators w,

=L 0.5 0.5 0.4

resource

Increment 4, of effect of using a resource for a facility i, Ax,

1 1.2/0 3/0 5/1 1.6/0 4.8/0 5
2 1.2/0 3/0 2.5/0 1.6/0 4.8/1 9.8
3 1.2/0 31 2.5/0 1.6/0 1.92/0 12.8
4 1.2/0 1.5/0 2.5/1 1.6/0 1.92/0 15.3
5 1.2/0 1.5/0 1.25/0 1.6/0 1.92/1 17.22
6 1.2/0 1.5/0 1.25/0 1.6/1 0.77/0 18.82
7 1.2/0 1.5/1 1.25/0 0.96/0 0.77/0 20.32
ZA;/EAx; 0/0 4.5/2 7.5/2 1.6/1 6.72/2 20.32

At the first step (Table 1), the values of effect increments

(A) are calculated as a product A;@; . The maximum incre-
ment of the effect at this step is given by allocating a resource
supply unit to the third facility x; =1, A;=5, F, =5.
The resource supply is not assigned to all other facilities
at this step. At the second step, the effect increment val-
ues for all facilities, except the third, remain the same (they
did not change at the first step), and when determining the
effect increment for the third object, the conditional execu-
tion of the required volumes of tasks by one supply batch
at the first step is factored in, that is, A;= A3(1 — w3)ws.
The maximum increment of the effect at the second
step is given by allocating resources to the fifth facility
x5 =1, As=4.8. The value of the objective function is
F, = F; + A;= 5 + 4.8 = 9.8. Continuing to perform a con-
sistent distribution of resource funds by collateral objects

in this fashion up to t=7, one gets the result of solving the
problem using the maximum element method. At each step
(Table 1), elements that are considered at every step of the re-
source allocation are highlighted in bold. The last line indi-
cates the total effect for each facility and the total number
of supply batches allocated to these facilities. For supply
facilities that were not allocated funds, the total effect is zero.

Therefore, the maximum value of the objective func-
tion during the allocation of seven resources is F, = 20.32.
At the same time, funds for collateral objects are distributed
as follows: x; = 0,x, = 2,x3 = 2,x, = 1,x5 = 2. Therefore,
the first object is not supplied at all, and this should be taken
into account upon analysing the results of calculations per-
formed.

The solution result for the second option is presented
in Table 2 and the third option is presented in Table 3.

Table 2. The second option of rational distribution of 7 resource means between 5 facilities

Resource allocation facilities i=1, ..., S

2 3 4
2;:%22:2? Importance (priority) of the facility, weight coefficient 4, fu?zlz']t?;:‘;ftz
resource 4 10 6 of effect of
allocation Resource availability (facility status) indicators w. TR e
t=1, .., N ! resource
0.4 0.5 0.3
Increment 4, of effect of using a resource for a facility i, Ax,
1 4.8/0 1.6/0 5/1 1.8/0 1.2/0 5
2 4.8/1 1.6/0 2.5/0 1.8/0 1.2/0 9.8
3 1.92/0 1.6/0 2.5/1 1.8/0 1.2/0 12.3
4 1.92/1 1.6/0 1.5/0 1.8/0 1.2/0 14.22
5 0.77/0 1.6/0 1.25/0 1.8/1 1.2/0 16.02
6 0.77/0 1.6/1 1.25/0 1.26/0 1.2/0 17.62
7 0.77/0 0.96/0 1.25/0 1.26/1 1.2/0 18.88
ZA/EAx; 6.72/2 1.6/1 7.5/2 3.06/2 0/0 18.88

Scientific Bulletin of Mukachevo State University. Series "Economics”, 8(4), 9-18
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Table 3. The third option of rational distribution of 7 resource means between 5 facilities

Resource allocation facilities i=1, ..., S

2 3 4
itezpu:;ttir: Importance (priority) of the facility, weight coefficient 4,
resource 6 10 4
allocation
= —

Objective
function F t3
of effect of

using the

resource

Resource availability (facility status) indicators w,
0.4 0.7 0.8

Increment 4, of effect of using a resource for a facility i, Ax,

1 3/0 2/0 5.6/0 3.2/0 6/1 6
2 3/0 2/0 5.6/1 3.2/0 2.4/0 11.6
3 3/0 2/0 1.68/0 3.2/1 2.4/0 14.8
4 31 2/0 1.68/0 0.64/0 2.4/0 17.8
5 1.5/0 2/0 1.68/0 0.64/0 2.41 20.2
6 1.5/0 2/1 1.68/0 0.64/0 0.96/0 222
7 1.5/0 1.2/0 1.68/1 0.64/0 0.96/0 23.88
ZA;/ 20X, 3/1 2/1 7.28/2 3.2/1 8.4/2 23.88

The target functions of the general effect for the
considered examples of resource distribution calculations
depending on the priority and initial availability of destina-
tion facilities are presented in Figure 2. Evidently, each

objective function of the total distribution effect is an up-
ward-convex curve that reflects the descending sequence
of the increase in the effect from each subsequent supply
batch arriving at the facility.

Ft A
254
F
1
20 Ft
F
15
10+
5,
0 T T T T T T »
0 1 2 3 4 5 6 N

Figure 2. Objective functions of the overall effect of the three distribution options considered

Notably, the different values of the final and inter-
mediate values of the objective functions depend solely on
the initial conditions for each of the variants and do not
indicate a greater or lesser comparative efficiency of a par-
ticular distribution variant.

The different quantitative nature of resource alloca-
tion (the sequence of distribution and the number of units of
the received resource), depending on the importance (prior-
ity) and initial state of supply of the corresponding resource-
consuming facility, is presented in the final table (Table 4). The
nature of allocation, i.e., the sequence of supplying a resource

Scientific Bulletin of Mukachevo State University. Series "Economics”, 8(4), 9-18

to the corresponding facility, is different and depends
on the initial level of resource availability at the facility
and the importance of the facility in performing the final
task for which the resource supply is intended. If the total
amount of the resource is inadequate, and it is in conditions
of restrictions, the resource should be distributed in sepa-
rate batches in a certain sequence determined according
to the maximum effect algorithm. If the resource is suffi-
cient, it can be allocated once, in batches equivalent in per-
formance (efficiency), in the amount determined by the
maximum effect algorithm under study.
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Table 4. Final table of resource allocation depending on the importance and initial state of supply

Options

for possible priority and

the resource
supply facility

The sequence of resource allocation
depending on the importance

initial state of supply of ©f the resource supply facility and the initial

state of its resource availability

The total number of resource units received
by each facility for each allocation option

facility number

facility number 1 2 3 4 5

First 3 5 2 3 5 4 2 0 2 2 1 2
Second 3 1 3 1 4 2 4 2 1 2 2 0
Third 5 3 4 1 5 2 3 1 1 2 1 2

Achieving the goal of allocation according to the selec-
ted mathematical apparatus allows performing sequential,
alternate bringing of equivalent resource volumes in terms
of efficiency (productivity) to one of the assigned facil-
ities, considering their needs and priority in supply. The
sequence of bringing the resource to facilities should be
accompanied by a decrease in the dynamics of efficiency
growth from the use of the resource. This indicates that the
resource is correctly represented “according to the need and
priority” of the destination objects. The considered approach
to optimising the problem of allocating a limited amount

of resource can be extended not only to material and tech-
nical, but also to other types of resources, provided that the
type of resource is adequately reflected by the corresponding
unit of measurement. The approach can be considered as
an accessible method for justifying management decisions
when planning types of support for troops (forces). The
summarising brief description of the proposed method of
rational (optimal) distribution of material and technical
means in conditions of a limited total resource is presented
in Table 5.

Table 5. Characteristics of the methodology of optimal distribution of material and technical means

Resource type,

supplied by the
methodology

in conditions of limited total resource

Material and technical, human, informational, financial

Possible tasks from the
Resource Manager

Rational distribution of the available limited resource to perform the following tasks:
material and technical support of troops (forces); mobilisation training of enterprises,
sectors of the national economy; implementation of the resource manager programme

Purpose of allocation

Optimal distribution of a limited resource in terms of time, consumer needs, and final effect
to achieve maximum effect in the final tasks of the resource manager

Selected mathematical
apparatus

Methods of mathematical programming: optimisation methods of decision-making;
methods of nonlinear programming

Applied optimisation
methods

Method of the maximum element (increment of the objective function of the effect). Method
of expert assessments for determining the needs (condition) of resource allocation facilities
and their priority in the final tasks of the resource manager

The essence of the
allocation organisation

Sequential, alternate bringing of equivalent efficiency (productivity) volumes (batches) of
aresource to one of the assigned facilities, considering their needs and priority in performing
the final (main) task of the resource manager

A way to maximise the
overall effect of resource
allocation

Achieving the maximum overall effect of a resource by alternately bringing it to the object
where the maximum effect (local effect) of using the resource is achieved

Feature of organising
the sequence of bringing
resources to facilities

The sequence of bringing the resource to objects should be accompanied by a decrease
in the dynamics of efficiency growth from the use of the resource. This indicates that the
resource is presented correctly “as needed and prioritised” to effectively perform the final
task of the resource manager

Purpose of the proposed
methodology

Preparation and justification of planning and decision-making options related to resource
allocation in organisational systems of military and civil administration

Conclusions

Thus, the study confirmed that the proposed methodology
of optimising the distribution of equally efficient supply re-
sources between several resource support objects allows
considering different values of the priority of resource supply
facilities on a ten-point scale and different levels of initial

Scientific Bulletin of Mukachevo State University. Series "Economics”, 8(4), 9-18

supply in relative units at any time of resource allocation.
At the same time, it was discovered that a prerequisite is
that data on the priority and level of initial resource avail-
ability are determined by experts or a decision-maker. It is
proved that it is the options for allocating available material
and technical, human, information and financial resources,
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considering the importance and initial state of supply of
destination facilities in case of limited capabilities of the
resource manager (and the national economy in general),
that rationalise the implementation of such tasks as tech-
nical support and preparation for the actions of troops
(forces); mobilisation training of enterprises of branches
of the national economy; implementation of budget pro-
grammes, etc. It is summarised that the type of resource that
is supplied, possible tasks from the resource manager, the
purpose of distribution, the essence of the distribution

organisation, the method of maximising the overall effects
of resource allocation and the features of organising the
sequence of resource representation on facilities are deci-
sive upon the application of the proposed methodology, the
choice of optimisation methods and the appropriate mathe-
matical apparatus.

The methodology can be applied in planning and
decision-making processes related to the allocation of
resources in organisational systems of both military and
civil administration.
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Methodology for rationalising the distribution of limited material resources considering the importance...

MeToauka pauioHanisauii posnoginy
obMeXKeHUX MaTepianibHUX pecypciB 3 ypaxyBaHHAM BaXK/IMBOCTi
i MOYaTKOBOro CTaHy 3a6e3ne4yeHoCTi 06'€KTiB NPU3HAYEHHSA

Bonogumup BikTopoBuy lepacumerko, KOnis OnekcaHgpisHa Jlyyuk,
Maeno MetpoBuy NMNapxomeHko, OnekcaHap MukonaiioBuy [jemeHes,
Bonogumup IBaHoBUY MipHeHKoO

HavyioHanbHuii yHiBEpCUTET 060POHM YKpaiHu iMeHi IBaHa YepHsX0BCbKOro
03049, npocn. NoBiTpognorcbkui, 28, M. Kni, YkpaiHa

AHoTauif. Opranisania pecypcHoro 3abesnedeHHsa norpe6 36poitnux Cun YkpaiHu € BaKIMBUM IOBCAKIEHHUM
3aBIAHHAM, IO IIOB’s3aHe 3 PO3IOAIIOM Marepia/bHUX 3ac00iB 3a 00’eKTaMM IIpM3HAYeHHA. 3a YMOBU JOCTATHDBOI
pecypcHoOi 6asy Ta IPYropsAgHOCTI YMHHMKIB Yacy, IBUAKOCTI, 4eproBOCTi IOCTa4aHHA 3ac06iB, pecypcHe 3a0e3Ie4eHHA
3I1/ICHIOETHCA 32 IPUHIMIIAMY «3a IIOTPeO0I0» i «3a MOXKIMBICTIO». OfHAK y IPaKTULi PeCypCHOro 3abe3IedeHHs IoTpe6
36portHux Cun YkpalHn 3 ypaxyBaHHAM OOMEXEHMX PeCypCHUX MOXJIMBOCTEN HalliOHa/IbHOI eKOHOMIKY, i iHmmx
NoyiOHVX 3aBJjaHb, K IPaBIJIO, JOBOJUTHCS AiATY B YMOBaX KiIbKiCHUX i AKICHUX 00Me>XeHb pecypcHoi 6a3n, i, 1o Toro
K, B YMOBaX BJYIMOT JI0 CKOPOYEHHS Yacy 3[i/ICHEHHS peCypCHOTO 3a0esIe4eHHA 3 ypaXyBaHHAM IPiOpUTeTHOCTI 06’€KTiB
IpY3HAYeHHA PeCypciB, pi3HOTO piBHA IXHBOI I0YaTKOBOI pecypcHOI 3abesIedeHOCTi. MeToo CTaTTi € MONIYK HAIKPaIoro,
pallioHa/NbHOIO i, HABiTh, ONTMMAIBHOIO 33 IEBHMMM O3HAKaMM PO3IOJILYy pecypcCiB 3a TpbOMa BapiaHTaMM YMOB
TiANIbHOCTI: BUSHAYEHICTh, HEBU3HAYEHICTD i pU3MK Yy IPUIHATTI YIPaBIiHCbKMX pilleHb. Ha mifcraBsi ananisy HaABHUX
MEeTOJIB HeTiHITHOrO IIpOorpaMyBaHH B 3a/jadaX PO3HOJiTY, BUXOAAYM 3 YMOBY 30€pe>KeHHA MaTeMaTUYHOI KOPEKTHOCTI
I JOCTYIIHOCTI O IPAKTUYHOTO BUKOPUCTAHHSA, B CTATTi HABENEHO IOPAMNOK 3aCTOCYBAHHA METOAY MAKCUMAa/JIbHOIO
e7IeMeHTY. 3aIIPOIIOHOBAHNII MifXix 0 onTuMisamii 3agadi po3MORiny pO3INIAHYTO Ha NMPUKIAZli MOKIVBIX BapiaHTIB
posmnoziny piBHOeeKTUBHUX 3ac00iB pecypcy MK 00’eKTaMM pecypcHOro 3abesledeHHA. BapiaHTu BinpisHAIOTbCA
3HAYEHHAMM BXIMBOCTI 00 €KTiB i piBHAMM I09aTKOBOI 3a0€3I1€4€HOCT] Y BITHOCHVX OAVHUIAX HA MOMEHT IIPUITHATTA
pillleHHA IIOJO PO3MOAITY PecypciB y mpoleci pecypcHOro 3abesIedeHHs eSKOro KiHIIeBOrO 3aBIAaHH: yIpaBiHHA.
HaBeziena B cTaTTi MeTOfMKa MOXKe 3aCTOCOBYBATUCh Yy IPOILECi ITAHYBaHHA Ta NPUNHATTA PillleHb, II0B’AI3aHUX i3
PO3IIOAIi/IOM PeCcypcCiB B OpraHisaliilHMX CICTeMaX BilICbKOBOI'O Ta LMBi/IbHOTO YIIPAB/IiHHA 3 YPaXyBaHHAM BaOKIMBOCTI
Ta [I0YaTKOBOT'O CTaHy 3a0e3Me4eHOCTi 00 €KTiB IpU3HAYeHHA Y pasi 0OMeXXeHIX MOX/IMBOCTEN PO3NOPALHIKA PeCypCy

KntouyoBi cnoBa: pecypcHe 3a0esnedeHHs, IPIOPUTETHICTb 06’ €KTIB NpM3HAYEHH, PalliOHaNbHUII PO3IOLII pecypcis,
METOJ], MAKCMMAaJIbHOTO €/IEMEHTY, IVIAHYBAaHHA
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