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1t is noted that combat readiness characterizes the ability of a military unit to perform a combat mission and is
being a defining element of its combat readiness. The factors on which combat readiness depends are given.

A formalized mathematical model for assessing the combat readiness of military units for performing the
assigned tasks has been developed, which is being a system of analytical dependencies. A control algorithm
that implements a formalized model for assessing the combat readiness of military units for performing the

assigned tasks has been proposed.
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Statement of the problem. The violation of the
inviolability and territorial integrity of Ukraine as a
result of the armed aggression by russia and the
terrorist nature of conducting military operations on
the territory of our country have caused significant
losses to its economy and the well-being of the
population. These factors have focused attention on
the problems of increasing the level of defense
capability of the state [1, 2].

Modern war is a test of the material and spiritual
forces of the people, the state, and the armed forces,
which prompts each country to maintain its defense
capability at such a level as to guarantee the reliable
protection of society. The defense capability of the
state is characterized by the ability to defend itself
in case of armed aggression or armed conflict. The
ability of the state to ensure military security
depends on its military potential. The military
power of the state is the sum of forces and means
allocated by the state from the military potential for
a certain period to protect its interests; the realized
part of the state's military potential.

The direct military power of the state is
embodied in the armed forces, the ability of the state
to maintain and improve them, increase their
combat readiness, replenish with trained personnel,
provide modern weapons and military equipment
(WME) and all types of supply in peacetime and
wartime. The units of the Armed Forces of Ukraine
(AFU) together with the units of the National Guard
of Ukraine (NGU) ensure the deterrence of the

armed aggression against Ukraine and repel it,
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protect the state border of Ukraine, and also
participate in measures aimed at combating
terrorism [3, 4].

In modern conditions, in case of new military
threats to the national security of Ukraine, decisive
importance is given to the readiness of the personnel
of the Armed Forces of Ukraine (AFU) and the
National Guard of Ukraine (NGU) to perform the
assigned tasks, that is, its combat readiness. The
basis of combat readiness is combat capability.
Combat capability is the ability to conduct combat
operations, perform combat tasks [1]. In other
words, combat capability characterizes the ability of
a military unit or a subdivision to perform the
assigned tasks, in particular to conduct combat
operations. It is determined by the degree of
staffing, the state of WME, the level of personnel
training, its moral and combat qualities, the
coordination of units and staffs, the provision of
material means and other factors [1].

Therefore, currently the development of a
formalized mathematical model for assessing the
combat capability of military units is being a
relevant scientific and practical problem in the
military sphere.

Analysis of recent research and publications.
Today there exist two views on the concept of
combat capability and combat readiness among
scientists [5]. Some scientists consider combat
capability to be an element of combat readiness,
while others — on the contrary, assert that combat
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readiness is an element of combat capability. This is
explained by the close interconnection of the
concepts mentioned above.

We will base on the fact that combat capability
is the ability of a unit to fulfil the assigned combat
task. The combat capability of a unit is a defining
element of its combat readiness and is characterized
by the degree of its readiness to perform combat
tasks. The main indicators of the combat capability
of a unit are the technical condition of WME, the
reliability and size of the technical resource, the
availability of trained personnel (crew, service),
ammunition equipment, means of transportation
and supply, completeness with spare parts, tools,
accessories and operational documentation, the time
to bring them to readiness for the combat use in any
conditions of the situation [6].

In the article [7], the authors interpret combat
capability as the ability to conduct combat
operations and perform combat tasks. Accordingly,
among the factors that determine the level of combat
capability, we can also mention the following: the
degree of staffing, the state of weapons and the
availability of military equipment, the level of
personnel training, its moral and combat qualities,
the coordination of units and staffs, the provision of
material means, etc.

The authors of the article [8] interpret combat
capability as a "defining state of the ability of troops
(units, employees) to conduct combat operations,
perform combat tasks". The level of combat
capability depends on the staffing of units and
formations, the nature and intensity of combat
operations, losses and the possibility of their rapid
replenishment, the training of personnel, the
provision of material means, etc.

In the publication [9], the combat readiness of
the forces (troops) of NATO countries is defined as
a combination of three different but closely
coordinated indicators: readiness of material and
technical support, combat capability, combat
readiness of individual units.

The authors of the publication [10] consider
combat readiness as the ability of troops to conduct
combat operations for a certain period of time, and
the state of combat readiness is determined by the
level of training and equipping of units, the state of
their training, the degree of material and technical

support, as well as the ability to alert and
mobilization readiness.

A systematic approach to assessing the military
forces and units readiness for actions in emergency
situations was proposed by the authors of the article
[11]. In this case, the indicators of the probability of
no-failure operation of technical means, as well as the
level of professional training and the level of staffing
of the unit with personnel were taken into account.

In the article [12], the readiness level of a unit to
perform the assigned tasks is assessed based on
indicators from the staffing of units with personnel,
technical means, individual means of protection,
training of personnel, availability of material and
technical resources, etc. The average value of these
indicators, taken with the corresponding weight
coefficients, is considered as an indicator of the
level of readiness. The proposed indicator of the
readiness level of the unit does not fully reflect the
readiness of the unit to perform the tasks set at any
time and the degree of no-failure operation of it as a
whole system over the time of task implementation.

Thus, the analysis of literary sources shows that the
problem of assessing the combat capability of military
units to perform the assigned tasks (conducting
combat operations) requires further research in the
indicated direction from a systematic point of view.

According to this, the purpose of the article is
to develop a formalized mathematical model for
assessing the combat capability of military units to
perform the assigned tasks (conducting combat
operations) and to propose a control algorithm for
its implementation. To achieve the set goal, it is
necessary to solve the following tasks:

—to develop a formalized mathematical model
for assessing the combat capability of military units
to perform the assigned tasks (conducting combat
operations);

— propose a control algorithm that implements
the developed mathematical model.

Summary of the main material. We will define
the combat capability of a military unit as a single
integral system during the performance of combat
tasks which depends on the potential technical
capability of this unit and the level of professional
and moral-psychological training of personnel for
performing the assigned tasks:
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CC = F(Pr,Ppyp ) (1)

where CC — the level of combat capability of a
military unit;

Py — potential technical capability of a
military unit to perform the assigned tasks
(conducting combat operations);

Ppyp — the level of professional and moral-
psychological training of the military unit personnel
to perform the assigned tasks (conducting combat
operations).

The potential technical capability of a military
unit to perform the assigned tasks (conducting
combat operations) is characterized by: the degree
of compliance with staffing, technical readiness,
resource, tactical-technical characteristics (TTC) of
WME of the military unit with the complexity of the
tasks being performed. The potential technical
capability of a military unit is determined by many
factors [13], including: staffing with modern WME,
their operational and tactical-technical
characteristics, indicators of technical perfection of
WME, provision with consumable material and
technical means (for example, fuel and lubricants,
spare tools and accessories). The magnitude of the
potential technical capability of military formations
and units (Pr) depends on the indicators of

technical perfection of weapons and equipment
samples of these formations (units), as well as on
the operational indicators of these samples.

where K ;;, - generalized coefficient of technical

perfection of WME of a certain military unit;
K p - generalized operational coefficient of

WME samples of a certain military unit.

Technical perfection of WME samples (their
technical level) [14] is understood as a relative
characteristic of the quality of these samples, which
is based on the comparison of values of tactical-
technical characteristics (TTC) that determine the
technical perfection of evaluated samples with the
corresponding values of basic samples indicators,
taken as a standard.

The generalized coefficient of technical
perfection of WME of a military unit characterizes
the degree of compliance of the main TTC of
weapon samples of different types with modern
requirements and takes into account the available
number of samples of the i-type WME, coefficients

of technical perfection of samples of the i-type
WME, the number of different types of WME
samples of a military unit.

Krp =Wk, Ngy:» K1py) 3)

where k — the number of different types of WME
samples of a military unit;
— available number of the i-type WME

Ny,
samples of a military unit;

K qp . — coefficient of technical perfection of

the i-type WME samples.

The generalized operational coefficient of all the
WME samples of a military unit K , is determined
by the completeness, technical readiness and
resource reserves of WME of a military unit [15]:

Kp =0y ,Krmp,Kpr), 4

where Ky, — coefficient of the military unit

completeness with the WME;

Kz — coefficient of the technical readiness
of a military unit;

K zg — coefficient of resource reserves of the
available WME of a military unit.

The WME completeness of a military unit is
characterized by the completeness coefficient, which
is determined by the ratio of the available quantity of
the WME samples to their standard quantity:

Kyk =L(N 4y ,Nsyr)> Q)

k
where N 4, = Z N N available number of WME

i=l
of this military unit;
Ny — the number of WME of the military
unit according to the staffing list.

The technical readiness of a unit is characterized
by a technical readiness coefficient [13, 14], which
is determined by the ratio of the number of
technically ready WME samples of a military unit
to the available ones:

K =V(Ng,Nyuy)> (6)

where N, — the number of technically ready WME
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samples of the military unit among the available ones.

The resource of WME samples of the military
unit is significantly important. The resource of
WME samples of a military unit is characterized by
a coefficient of resource reserve of WME samples
of all types that this unit is being equipped with. The
coefficient of resource reserve of WME samples
mainly characterizes the degree of physical wear
(aging) of WME samples of a unit:

Kprr =U(Ns,Ris,N 41 ) » (7)

where R, — s-th necessary limit of the resource

reserve for the available i-type WME samples;
N,, — the number of available i-type WME

samples with the s-limit of the resource reserve.
The level of professional and moral-
psychological training of personnel to perform the

assigned  tasks  (Pp,;,) characterizes its

professional ability and moral-psychological
qualities. It is determined by the staffing of the unit
with  specialists, professional and moral-
psychological training for taking actions in combat
conditions:

Ppyy=H(Pos . Ppp. Pyp ), (®)

where P,g - the probability of staffing of the unit

personnel with specialists;
Ppp — the probability of the professional

readiness to perform the assigned tasks (conducting
combat operations);
Pyp — the probability of the moral-

psychological readiness to perform the assigned
tasks (conducting combat operations).

Professional readiness for performing the
assigned tasks (conducting combat operations) is
characterized by a complex of knowledge, skills,
training of personnel in conducting combat
operations in various situations and according to
their purpose, the presence of professional

experience of the personnel of a military unit [16, 17].
Moral-psychological training is aimed at increasing
mental resilience and psychological readiness of
personnel for taking actions on the battlefield under
difficult and dangerous circumstances, in a situation
that is rapidly changing, during prolonged nervous
and psychological stress, overcoming difficulties
associated with the performance of military duties.

So, the formalized mathematical model for
assessing the combat capability of military units to
perform the assigned tasks is a system of
8 analytical dependencies [expressions (1-8)],
which are given above.

The developed formalized mathematical model
implements the principle of a systematic approach
for solving the problem of assessing the combat
capability of military units to perform the assigned
tasks (conducting combat operations). The control
algorithm for implementing the formalized
mathematical model for assessing the combat
capability of military units to perform the assigned
tasks (conducting combat operations) is shown in
Figure 1.

The control algorithm consists of 10 blocks,
which are located on 6 hierarchical levels.

The first level consists of:

—a block for -collecting and processing
information about the staffing of military units with
WME, technical condition, tactical-technical, and
operational characteristics;

—a block for -collecting and processing
information about the staffing of military units with
personnel, the level of professional and moral-
psychological training.

On the second level there are:

— a block for analyzing the information about the
equipment of military units with WME, technical
condition, tactical-technical and operational
characteristics;

— a block for analyzing the information about the
staffing of military units with personnel, the level of
professional and moral-psychological training.
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Figure 1 — The control algorithm of the formalized mathematical model realization
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On the third level, there is a block for assessing
the potential technical capability of military units to
perform the assigned tasks (conducting combat
operations). On the fourth level, there is a block for
assessing the professional and moral-psychological
preparation of military units personnel to perform
the assigned tasks (conducting combat operations).
The blocks on the third and fourth levels have the
ability to work simultaneously, that is, the principle
of parallelizing processes is implemented.

On the fifth level, there is a block for assessing
the level of combat readiness of military units. The
sixth level consists of: a block for making a decision
to improve the indicators of combat readiness of
military units, a block for analyzing the
effectiveness of measures to improve the indicators
of combat readiness of military units, and a block
for adjusting the decision.

Thus, the control algorithm for implementing the
formalized mathematical model for assessing the
combat readiness of military units to perform the
assigned tasks (conducting combat operations)
consists of 10 blocks, which are located on
6 hierarchical levels and are connected by direct and
reverse logical connections.

Conclusions

1. The basis of combat readiness of military
units is their combat capability. Combat capability
characterizes the ability of a military unit or a
subdivision to perform the assigned tasks
(conducting combat operations). It is determined by
the degree of staffing, the state of WME, the level
of  professional and  moral-psychological
preparation, the coordination of units and staffs, the
provision of material means, and other factors.

2. A formalized mathematical model for
assessing the combat readiness of military units to
perform the assigned tasks (conducting combat
operations) has been developed. This model is a
system of analytical dependencies that describe the
level of combat readiness of military units, their
potential technical ability to perform tasks
(conducting combat operations), the degree of
compliance of the basic tactical-technical
characteristics of different types of weapons
samples used by military units with modern
requirements for technical equipment, operational
capabilities of samples of WME of military units,
the degree of their equipment with WME, the
technical readiness of military units, the level of
resource reserve of available WME of military
units, the level of professional and moral-

psychological readiness of the military units
personnel to perform tasks (conducting combat
operations). This implements the principle of a
systematic approach to solving the problem of
assessing the combat readiness of military units to
perform tasks (conducting combat operations).

3. A control algorithm that implements a
formalized mathematical model for assessing the
combat readiness of military units to perform their
assigned tasks has been developed. Its use involves
the following procedures: collection, processing,
analysis of information about the equipment of
military units with WME, their technical condition,
tactical-technical and operational characteristics;
staffing of military units with personnel, level of
professional and moral-psychological training;
assessment of the potential technical ability of
military units to perform tasks (conducting combat
operations); assessment of the professional and
moral-psychological readiness of military units
personnel to perform tasks (conducting combat
operations); assessment of the combat readiness of
military units; formation of a decision to improve
the indicators of combat readiness of military units;
analysis of the effectiveness of measures to improve
the indicators of combat readiness of military units
and adjustment of the decision. This control
algorithm consists of 10 blocks, which are located
on 6 hierarchical levels and are connected by direct
and reverse logical connections. The direction of
further research is to establish more detailed
interconnections between elements and blocks of
different levels and automation of these processes.
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Kpim moeo, nagedeno kepyrouuil ancopumm, sxkuil peanizye opmanizoeany mamemamuiry Mooenb
oyinoBants 60€30amHocmi  GilicbkogUX nidpo30inie 00 GUKOHAHHA 3a80anb 3a npusnauenusm. Hoeo
BUKOPUCAHHA Nepe0baiac UKOHAHHA MAKUX npoyedyp. 30upanhs, 00poOaeHHs, aHaNi3 GUXIOHOT iHghopmayil
npo BGIillcbKOBI NiOpo30inu, OYIHIOBAHHS DOE30AMHOCTI BILICLKOBUX NIOPO30INi6, HOPMYSAHHS PIUEHHS OO0
NOJINUWEHHS NOKA3HUKIE O0€30amHOCMI BILICLKOBUX NIOPO30iNie, AHANI3 eheKMUSHOCMI 3aX00i8 3 NOJINULCHHS
NOKA3HUKIE DOE30aMHOCTI BIlICbKO8020 RIOPO30LLy ma KopueysanHs piwenus. Bin ckiadaemuvcs i3 10 6aoxis,
AKI po3miweni Ha 6 i€papXiunHux PiGHAX i N08 A3aHI NPAMUMU MA 360POMHUMU NO2TUHUMY 38 S3KAMU.

Hanpsamom nodanvuioco 0ocniodcenus € BCMAHOGNEHH Oinbd OemalbHUX 63AEMO38 A3KI8 MIdiC
enemenmamu i OIOKaAMU PI3HUX PIBHIE MA ABMOMAMU3AYIS YUX NPOYECISs.

Knwuoei cnosa: ¢opmanizoeana mamemamuuna Mooenwb, Kepylouull anizopumm, 60€30amHicme,
BIlICHKOBUL NIOPO30LN, YUHHUKLL.
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