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Statement of the problem. In a number of
factors that determine the combat readiness of
military units, an important role is played by the
preparedness of personnel and the provision with
material resources. The provision of military units
with material means is mainly carried out by logistic
services and units. At the same time, the main
military units are also involved in the processes of
materiel support for military personnel.

The quality of tasks execution of materiel
support of units and the level of training of the
personnel performing the tasks of materiel support
have a correlation between them, which in an
integral relationship reflects the influence of the
level of training of the personnel on the
completeness and timeliness of the provision of
material resources. The level of training of the
personnel is the result of a complex of measures
and processes: combat, in particular, special
training, acquisition of practical skills and
experience during the performance of day-to-day
and combat tasks. Together, these activities and
processes can be considered as elements of a single
(holistic) educational process.

The effectiveness of the educational process in
terms of all its components depends on the quality
of the organization, the level of preparation of
educational classes (work) and the persons who do
them, the degree of perception of the educational
content by the personnel. The educational —
material base used during classes has a significant
impact on the results of the educational process.

This influence concerns both the effectiveness
of the educational process and organizational
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aspects, the motivation of personnel, the
maintenance of serviceability and the technical
resource of organic equipment.

Simulators play an increasingly important role
in the system of military specialists training in
various fields and specialties. The use of simulators
for military specialists training has a long history.
The more complex the weapons and military
equipment became in evolution, the greater was the
need to create educational and training devices for
mastering them. During the development of
simulators used in the training of military
specialists, several generations of equipment have
changed. The creation and use of dynamic
platforms and computer equipment became the
impetus for the significant expansion of the
capabilities of simulators and their complexes [1].

Modern complex weapons samples, as a rule,
provide for the creation of special separate or
integrated in such equipment appropriate simulators
(elements) for training combat personnel.

At the current stage, according to experts,
simulators make it possible to solve up to 70-80 %
of the tasks of the entire personnel training process
[2]. They are used not only as separate
(independent) means for training specialists in
certain specializations, but also for systematic
training of military branches personnel, being
combined into complex systems.

At the same time, during the training of military
personnel of the National Guard of Ukraine (NGU)
for operation of field technical means of logistic
services, in particular, means of cooking in the
field, the simulators were not widely developed and
used. Therefore, there were reasons.
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This special equipment is relatively simple
compared to the samples of combat equipment, its
technical resource is quite large. Most of the field
kitchens used in military units were developed in
the last century. At that time, the development,
manufacturing and operation of simulators were
associated with significant capital and current
expenditures, which determined the economic
impracticability of such works.

For today the situation has changed. Firstly, the
need to train personnel to use field equipment has
increased. It became especially noticeable under the
conditions of martial law, when the possibilities of
using the educational-material base, which was
created in training centers in peacetime, decreased,
the need to train military personnel directly in the
field with the use of standard technical means of the
logistic services, and time constraints increased.

As the experience of combat operations shows,
in order to provide food service for the personnel
performing tasks in the areas of hostilities, not only
the personnel of logistic support units, but also
those of the combat units should have the skills and
abilities to cook meals in the field. The
commanders of the units, operating autonomously,
are responsible for the organization of the logistic
support of these units.

Cooking of hot meals for the military personnel
performing tasks in the areas of hostilities is organized
by full-time and freelance cooks from among the
appointed military personnel of their units using
technical means of food cooking in field conditions.

Secondly, the rapid development of computer
technologies contributes to the creation of
relatively cheap software and technical complexes
for visualizing objects, working out the necessary
actions (operations) simulating various environmental
conditions, etc.

Taking into account the need to train specialists
of the logistic services and freelance cooks from
among the military personnel of the combat units
to use field technical means of the food service, as
well as modern technological possibilities for the
development of simulators, the task of analyzing
the feasibility of developing and using simulators
in the educational process in order to increase the
effectiveness of the training process arises.

Analysis of recent research and publications.
Great attention has always been paid to the issue of
military training due to its importance for
the combat readiness of military formations. In the
publications, an important role is given to
the effectiveness of the educational process and
ways to improve it. The question of the influence

of the quality of the logistic support of military
personnel on the final results of their actions during
the performance of assigned tasks is being
investigated [3]. In the theory of military science
(military-economic analysis), formalized approaches
to describing the process of combat training, its
modeling, and optimization of training programs
have been developed.

On the basis of these approaches and developed
models, the influence of various factors on the level of
training of military personnel (units) was considered in
the works [4, 5], and proposals for improving the
efficiency of the training process by managing the
parameters of the training plan were substantiated.

Qualitative changes in armaments, military and
special equipment, based on achievements in the
applied fields of science, engineering and
technology, the development of the IT sphere, the
introduction of NATO standards in the
management, supply and training of the troops
caused the need for qualitative changes in
approaches to the organization of combat training,
in its materiel and technical support.

Possibilities of improving the educational and
material base of combat training by integrating
simulator technologies into the educational process
and the impact of simulators on the level of combat
training in relation to mechanized and armored
units are disclosed in the article [2].

The paper [6] shows that the use of electronic
educational platforms and interactive teaching
methods change the paradigm of military education
as a whole. It is noted that the use of interactive
training methods plays an important role in
improving the quality of training of military
personnel to face modern challenges and threats. In
a number of works, in particular [7], specific
educational platforms and simulators are
considered, the positive effects obtained as a result
of their introduction into the training processes of
military personnel of various specialties are noted.

Research as for the improvement of the
educational and material base for troops (forces)
training is actively conducted in various areas of
the security and defense sector, as indicated in
particular, by publications in specialized journals
and materials of scientific and practical
conferences [8—11]. For example, in the article [9],
the advantages provided by the use of innovative
computer tools and appropriate equipment with the
use of real simulators of dangerous factors during
the practical training of rescuers are revealed.

However, scientific publications do not pay due
attention to the development of simulators for training
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specialists of the logistic services, as well as to
concerned categories of military personnel of other
units to use the technical means of the logistic services.

The purpose of the article is to consider the
methodological aspects of the expediency of creating
and using simulators for training military personnel to
operate the technical means of the logistic services
(using the example of the technical means of cooking
and transporting food in the field).

Summary of the main material. Based on the
general theory, to describe the process of formation
of the level of training of military personnel, we
will consider the indicator P — "probability of
completing tasks". To simplify the analysis, let's
assume that this indicator depends only on the
parameters of the educational process, and other
factors that affect the performance of the tasks fully
meet the requirements. The specified indicator
depends on the number of lessons », which means
it changes over time. The dynamics of changes in
this indicator over time is usually described by an
indicator function in the form of

P(M) = Pyn — (Pyn = PO)(1 =), (D)

where Py, is the value of the probability of completing

the tasks that can potentially be achieved by n — o

with the use of a certain type of learning means;
P, — the probability of completing tasks by

military personnel at the time of the beginning of
the training process (initial level of training);
&— the share of knowledge (skills) that is

planned to be mastered in one (regular) class, from
the total amount of knowledge (skills) to be
mastered according to the training program;

n — number of classes.

P A
P]Z,le =1 f------m----- i-
Pljf <1 oo .

The process of training personnel for using
technical means of cooking in the field involves the
assimilation of theoretical knowledge regarding the
purpose, structure, specifications of such means,
the rules of their operation, etc., and the formation
of skills and abilities of deployment and
concluding means, use them by their appointment,
and maintenance.

Currently, two groups of tools are used as carriers
of educational content (educational material base):

— textbooks, manuals, technical documentation,
instructions, etc.;

— technical means for cooking and transporting
food in field conditions.

The first group of tools will be called
"educational literature", the second — "standard
equipment”.

The use of only educational literature for the
training of specialists cannot a priori ensure a high
probability of completing tasks. Theoretical
knowledge is a necessary basis for understanding
the processes, successful mastering the appropriate
technique in practice. However, no matter how
deep and systematic the knowledge is, it is
necessary to form practical skills and abilities,
which require practice of actions.

The parameter Py, of formula (1) shows the
level of preparation that objectively corresponds to
a specific type of educational means. Then organic
equipment as a type of training tool can provide the
highest level of training, potentially P/,¢ = 1. The
level of training that can be achieved using
educational literature as a type of teaching aids will
be lower, i.e. PEL < Phe < 1.

The dynamics of the training level of military
personnel is shown graphically in Figure 1.
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Figure 1 — Dynamics of the training level of military personnel (qualitative)

ISSN 2078-7480. Uecmo i 3akon Ne 2 (89)/2024 9



O. Alboshchii, S. Kaplun, N. Sokoliuk. The use of simulators as a way to increase the efficiency
of training specialists to operate logistics equipment

According to such a schedule, the level of
training of a person, described by the indicator
function (1), will change, provided that the
educational literature and standard equipment are
consistently used in the educational process. In a
formalized form, it can be described as follows:

Pl (n) = Pl — (P — Po) - (1 = )™, (2)

PTe(m) =1-(1—P(m) - (1 - )™, (3)
pre (n) =P gl;
Npe—?

The time ¢, in Figure 1 corresponds to such a
number of training sessions n,;, after which it is
advisable to move from studying the training
content based on the educational literature to the
use of standard equipment. Since the cost of classes
using educational literature and standard
equipment is different, and the level of training of
military personnel varies according to a non-linear
exponential curve, the required number of classes
using each type of training means is a value that
must be determined.

Based on the relevant sections of the theory of
military economic analysis, we have

_ In(1-Pg)-In(1-P¢(n))
e = -9

“4)

where Py is the given level of training
(the requirement for the probability of completing
the tasks, which must be achieved, is set by
directive).

The organization of the training process of
military personnel according to this scheme can be
considered a two-level model of training. The main
drawback of this model is the low level of practical
training of military personnel due to the limited
amount of training (practical classes) that can be
conducted on regular equipment. To increase the
level of practical training of military personnel, it
is advisable to introduce a three-level model, which
along with the use of educational literature and
regular equipment, involves the use of simulators.

In general, the three-level training model can be
presented in the following form:

Pel(n) = Pi, — (Pl — Po) - (1 = &)™, (5)
PS(n) = P, — (P, — P2(m)) - (1 — )", (6)

Pm)=1-1A-Pm) -1 =", (7)
Pre(n) = Pgl;
Ns, nre_?

Accordingly, the number of classes that should
be conducted using various educational tools is
calculated according to the following formulas:

_ In(Pjn =Pl (n)=In(Pn—Po)
s In(1-¢) ’

®)

_ In(1-Pg)—In(1-P°(n))
B in(1-%)

Nye )

The graphic interpretation of the three-level
model of military personnel training is shown in
Figure 2.

Figure 2 — Dynamics of the training level of military personnel during the application
of the three-level model (qualitative)
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During the application of the three-level
training model, the number of classes on regular
equipment is reduced. At the same time, there is an
opportunity to practice certain actions (operations)
on the simulator, which makes it possible to
increase the amount of individual training (practice
tasks) for each student. As a result, the level of
acquiring practical skills enhances, and the effect
of training, which will be carried out further on the
standard equipment, increases [5].

An important result is also the saving of costs
for military personnel training AC, which occurs
due to the fact that during the time interval
At = tp — t,,, the number of classes with the use

of regular equipment decreases the consumption of
its technical resources. In the general case, such
savings can be calculated according to the formula

AC = (Cpe - 1y — Cpe - n5%) + Cs - n3, (10)

where C,., C; is the cost of one lesson using
regular equipment and a simulator, respectively;

ny®, ni® — the number of classes using regular
equipment according to the two-level and three-
level training models, respectively;

n3— the number of classes using simulators.

In general, the use of simulators is expected to
have a number of positive effects. The main ones
are as follows.

1. Increasing the level of practical training for
the operation of food cooking equipment in field
conditions.

2. Increasing the cognitive activity of military
personnel doing training.

3. Economy of the technical resource of regular
field equipment of the food service.

4. Reduction of costs for the cycle (program) of
training.

The generalized requirement for simulators
refers to the level of training that can potentially be
achieved with their use in the educational process,
that is, the parameter Pj,. This parameter
characterizes the compliance (adequacy) of the
simulator with the standard equipment, for
the operation of which personnel are trained. This
level should exceed the level that can potentially be
achieved using only the educational literature, i.e.
P < PS, < P (the area shaded by the slanted
line in Figure 2). At the same time, the closer it will
be to the level of training corresponding to standard
equipment (P} — 1), the higher will be the
effectiveness of the use of the simulator during the
training of military personnel.

Capital and current costs associated with their
development (purchase) and operation are
important economic indicators that must be taken
into consideration when deciding on the feasibility
of creating simulators. At the stage of qualitative
analysis, it is obvious that these costs should be
lower than the costs associated with the purchase
and operation of standard equipment. Reducing the
cost of educational materials is the main
component of reducing the cost of classes and
saving money.

Conclusions

The level of training specialists of the logistic
services (logistic units) to perform tasks in the
areas of hostilities is directly reflected in the quality
of material, in particular, food supply of those units
in which they perform tasks, and accordingly, in
the final results of the actions of the troops (forces).

The use of food cooking equipment in the field
is an important skill that logistic service specialists
should master. These requirements also apply to
the personnel of the main units, who may be
appointed freelance cooks in units operating
autonomously.

The use of a traditional approach to the training
of such persons is not effective enough, as it is
mainly focused on peacetime learning conditions,
does not take into account modern approaches to
the activation of cognitive activity, limitations on
the possibilities of using standard technical means
for learning.

The development and use of simulators is an
important direction of increasing the effectiveness
of the training process of military personnel of
various specialties and military branches. The
simulators significantly expand the possibiities for
the formation of personnel practical skills in the
field of training, make it possible to simulate a wide
range of environmental conditions, quickly
evaluate the results of training, etc.

The simulators have become widely used in
training combat personnel using complex types of
weapons and military equipment. However, they
were not considered as a means of training
specialists for the operation of technical means of
the logistic services, which restrained work on their
development. Such developments were considered
impractical.

With the development of modern IT-technologies,
the opportunities for developing simulators to master
technical means of the logistic services and their use
in the educational process have significantly
expanded. The cost of such developments has
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decreased. The conducted analysis indicates
the expediency of creating simulators for mastering
the technical means of the logistic services.

Further research provides for the formation of
requirements for simulators to train specialists in
using technical means of cooking in the field,
the selection of a technological platform for the
development of test samples, and the evaluation of
the economic indicators of such developments.
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3ACTOCYBAHHA TPEHAKEPIB SIK CIIOCIb HHIABUINEHHA E@EKTUBHOCTI
NIAIOTOBKU ®AXIBIIB IO EKCIIVNIYATALII TEXHIYHUX 3ACOBIB CJIYXKb TUTY

Ilpoananizogano memoouuni acnexmu CmEOpeHHs mda BUKOPUCNAMHA mpenadcepis Ol HAGUAHHSA
BIULCLKOBOCIYIHCOOBYIE eKCNIyamayii mexHiYHux 3acobie muioeo2o 3abesneuenns. Ananiz nposoouscs Ha
npuKIadi nid2omogku Gaxisyie 0o pobomu 3 Xapuoeum i MpaHCnopmuuM 00IAOHAHHIM Y NOAbOGUX YMOBAX.
Iiosuwenns epekmusHOCmi HABYATLHO2O NPOYeCy BIUCLKOBOCTYHCOOBYIE, 30KpemMa 6 YACMUHI HAOYymms
NPAKMUYHUX HABUYOK eKCNLyamayii MexHiuHUX 3acobié NpUu2omy8anHs idci y HOIbOBUX YMOBAX, €
AKMYanbHUM 3A80aHHIM, sike nompebye eupiuienHs. BiOnogioHi 3HaHHSA, NPAKMUYHI HAGUYKU MA 6MIHHS
HeobXIOHI He tuwe paxisysm nioposz0inie cryxnch08020 3a6e3netents, SKi 34 WMAMHUMU NOCAOAMU MONCYINb
Oymu Kyxapsamu ma GUKOPUCMOBY8AMU MEXHIYHI 3aco0U NPUSOMYBaHHs iXCi Y NONbOGUX YMOBAX, a U
BILICLKOBOCTYHCOOBYAMU OCHOBHUX YACMUH, AKI MOXNCYMb NPUSHAYAMUCA NO3AUWMAMHUMY  KYXapAmMu
KoMaHoupamu niopo3oinis, wjo O0iroms camocmitino. K wiisax nioguujeHHs eq)eKmugHOCmi HABYANbHO2O
npoyecy nponoxyEmMvCs nepexio 8id 080pieHeoI Mooei HA8UAHHS 00 MPUPIGHEBOI.

Ilepwa mooenv nepedbauae opeaHizayilo HABYANLHO2O Npoyecy 3 MNOCAIO06HUM BUKOPUCHIAHHAM
nIOPYUHUKI6 | CMAHOAPMHO20 00IAOHAHKS K 3ac00i8 HasuanHs. [[pyea moodenb nepeddauae GUKOPUCHAHHS
mpenasxcepie pasom i3 NIOPYUHUKAMU MA WMAMHUM OONAOHAHHAM. Y yboMy KOMNAEeKCI 3aco0i6 HaA6YAHHSA
mpenadicepu  3aumaioms npomidicHe Mmicye. Ix 3acmocysanmsi Odacmv HUKY NOSUTHUGHUX eqheKmis.
Tlo-nepwe, noecaubumu npakmuyni HABUUKU MOICHA BHACAIOOK 30i1bUIEHHS KIIbKOCMI [HOUBIOYATbHUX
sansamo. Ilo-Opyee, nioguwyumsbcsi NI3HABANLHA AKMUGHICINb MUX, XMO HAGUACMbCSA, iX Momueayis 00
Hasyanus. Ilo-mpeme, ouiKyemvbcs 3HUICEHHS 8APMOCMI YUKTY HAGUAHHA. [ 0ocsaeHenHs maKoz2o egexmy
mpeHaxjcepu NOBUHHI 8I0N0BIOAMU NEBHUM BUMO2AM, SIKI MOICHA NIOCYMYB8AMU K A0EKE8AMHICMb mpeHadicepa
WMamHomy 00IAOHAHHIO, Ha AKOMY HABYaloms iticbkogux. Ha cbo200mni opaxye mpenasicepie 015 HAGUAHHSL
¢haxisyie pobomi 3 KyIHAPHUM O0OIAOHAHHAM ) HOILOGUX YMO6ax. Boowouac cyuacnuil pigenv Hayko6o-
MEXHIYHO20 | MEXHIUHO20 NPocpecy GIOKPUBAE HOBL MONCIUBOCTI OIS PO3POOIEHHS 8IONOGIOHUX MPEHANCEPIs
ma ix 6UKOPUCMAHHA Y HABYATbHOMY HPOYECI.

Hooano mamemamuuni inmepnpemayii 080pieHesoi I MpupieHegoi moodenell opeanizayii HA8UAIbHO20
npoyecy ma ix epagiuni inmepnpemayii.

Knrwuosi cnosa: silicbkoga nid2omoska, HAgUANbHUL Hpoyec, edexmusHiCmb HABYAIbHO20 Npoyecy,
MexXHIuHI 3aco0U Mun08o2o 3abe3neuens, mpenaxicep, NPAKMUYHi HaGUUKU.

Alboshchii Oleksandr — Candidate of Military Sciences, Associate Professor, Associate Professor of
Logistics Support Department, National Academy of the National Guard of Ukraine
https://orcid.org/0000-0001-9329-3698

Kaplun Serhii — Candidate of Pedagogical Sciences, Associate Professor, Head of Logistics Support
Department, National Academy of the National Guard of Ukraine
https://orcid.org/0000-0002-3378-7431

Sokoliuk Nazarii — Cadet of the National Academy of the National Guard of Ukraine
https://orcid.org/0009-0005-9645-7885

ISSN 2078-7480. Uecmo i 3akon Ne 2 (89)/2024 13



