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APPLICATION OF COMBAT SIMULATION IN THE EDUCATIONAL
PROCESS

Abstract. The applicable of further development of the military education
system in the Republic of Kazakhstan is determined by several factors [1]. Among
them are the need to improve the training of cadets taking into account the
experience of modern armed conflicts, modernization of the educational and
material base of military educational institutions to ensure a high level of training,
as well as increasing the efficiency of the educational process. In the context of
digitalization, the creation of a multifunctional model of a single information
space for organizing and managing combat operations by units is of particular
importance. The introduction of an automated educational process system will
significantly improve the quality of training and the effectiveness of classes.

This article discusses some areas of training cadets in the discipline «Tactics»
using modern educational technologies within the walls of a military university.
The use of simulators in the training process allows you to simulate a combat
situation as close to reality as much as practical, develop the level of instruction
provided to cadets in class, quickly spot shortcomings, and take action to remove
them in order to raise the quality of training. One of the key areas of research into
the use of a tactical simulator during classes in the discipline «Tactics» will be the
quality of organization and management of combat operations.

Keywords: tactical simulators, training methods, training equipment,
technical training aids.

Introduction.

During training at the Military Institute of the Ground Forces named after S.
Nurmagambetov, special attention is paid to the development of field training
during the preparation of future officers. However, in the training ground
conditions, it is difficult to recreate the necessary combat situation for practicing
modern tactical techniques due to the limited space of training fields, as well as
limits on the use of fuels and lubricants and motor resources for military
equipment, ammunition and simulation equipment. It is much more effective and
economical to train cadets on a tactical simulator, simulating various combat
situations, than to regularly use equipment at long distances and spend significant
amounts of ammunition.
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One of the methods for training cadets is the use of tactical simulators for
organizing and managing combat (hereinafter referred to as the simulator). This
simulator enables training of motorized rifle units' command and control bodies up
to the company level, encouraging the development of taking actions, task-setting,
and subordinate management skills in a variety of combat circumstances and while
on the move. A single virtual battlefield is implemented for training, which
includes a variety of terrain types and takes the simulated enemy's movements into
consideration [2]. To create a tactical situation and reproduce various combat
scenarios, the simulator uses military geoinformation systems.

Materials and Methods.

The study is conducted by analyzing, studying and summarizing theoretical
materials related to tactical simulators for organizing and managing combat. The
method of comparative scientific analysis of the tactics of combined arms units in
combat is also used and practical recommendations for improving the training and
material base for preparing these units for combat operations in the field are
considered.

Results and Discussion.

In modern conditions, special attention is paid to the effective use of financial
and material resources allocated for combat training, as well as the widespread
introduction of modern computer and IT technologies, training and preparation
methods. Modern simulators have a service life of roughly 10,000 hours, or a
decade. Considering that their ultimate cost is roughly 4-6% of the cost of a real
sample of military hardware or weapons, it is simple to calculate their payback
period after accounting for all the computations and expenses.

The following tasks are completed with the use of training equipment and
simulators: creating in cadets precise, coordinated skills and abilities in actions
with weapons and with control mechanisms of military equipment, which
simplifies the process of learning the laws of shooting and the method of operating
vehicles in settings as close to combat as possible; automated construction of a
three-dimensional model of an approved combat zone; the capacity to break down
specific aspects of driving and firing from different kinds of weapons and
equipment into simple actions for their gradual mastery with a gradual complexity
of training cases; the potential for an immediate independent evaluation of the
level of combat readiness, shooting, and driving technique proficiency; the ability
to record error and failures; the simultaneous demonstration of actions that do not
deviate from the rules; and the repetition of the exercise until it is executed
correctly.

Various electrified training stands, simulators of various military equipment,
and simulators for learning how to manage units of the branches of the armed
forces while performing one or more combat support tasks with sound
accompaniment are all commonly used in the educational process for training
cadets at the Military Institute of the Ground Forces [3].
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Through the development of precise, coordinated skills in cadets for working
with weapons and military equipment control systems, the use of simulators and
training equipment enables us to solve several significant issues:

- automating the creation of three-dimensional terrain models to simulate
military operations;

- facilitating the acquisition of shooting rules and combat vehicle driving
techniques in conditions as close to real ones as possible;

- breaking down difficult aspects of shooting and equipment control into
easier steps while gradually increasing the complexity of training situations; quick
and impartial evaluation of the level of combat ability [4], including examination
of driving and shooting methods, documentation of mistakes and deviations, and
the potential for additional training until the exercise is executed correctly.

The reduction in defense spending has led to significant restrictions on
military equipment purchases in many countries, and has complicated the regular
replacement of expensive components. In this regard, an urgent task is to extend
the service life of existing elements of military equipment. Increased training
costs, time constraints, risks to the lives of personnel and a shortage of training
grounds have necessitated the introduction of modern technologies into the
military training system of the Armed Forces of the Republic of Kazakhstan.

The introduction of computer simulation models, trainers and military
simulators has become possible due to the development of information and
communication technologies and other innovative solutions. These tools
demonstrate high efficiency, significantly reducing operating costs. In addition,
network technologies allow the integration of simulators, simulation models and
real tactical exercises into a single training system, providing a comprehensive and
adaptive approach to military training.

Both group and individual training are part of the traditional military training
methods, but they are long and expensive, and they could risk the lives of service
soldiers. Full-fledged field training and exercises may also be hampered by
underutilization of training grounds and a shortage of training locations.

In this sense, computer-based combat modeling and simulation technologies
have become increasing popular as useful training aids. They are extensively
utilized for both individual and group training in technologically advanced
nations, including the employment of military simulators, computer simulation
models, and simulators. As part of commander training, these techniques can be
used more frequently and to cover a greater number of trained troops because they
involve a lot less time and operational resources than actual field training. These
tools are further improved by modern technologies, which also make them more
affordable, widely available, and extremely effective.

Complex technical systems including mechanics, software, three-dimensional
models, and situational modeling techniques make up modern training aids and
simulators. They are intended to help students acquire the professional skills they
will need, enhance the efficiency and standard of cadet training, and strengthen
their capacity for quick decision-making under a variety of circumstances.
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There are three primary ways that practical training is conducted in military
educational institutions: comprehensive, group, and individual. Group activities
and training are part of individual training. Group training includes exercises and
joint training as part of combat crews. Cadets from a variety of military
specialties participate in exercises and war games that execute the comprehensive
type of training.

Specialized and sophisticated simulators, as well as simulator complexes
that may be utilized both independently and in an integrated manner, are
employed in educational institutions to conduct practical training. In a combined
mode, a teacher can operate many simulators from either the control post of one
of the simulators that is central to a particular training session or from the central
training management post. By assisting cadets develop precise, coordinated skills
in handling weapons and control systems, simulators and training aids in the
educational process help to solve several important problems:

- ensuring effective mastery of the rules of shooting and controlling military
equipment in conditions as close to real combat situations as possible; breaking
down complex aspects of driving and shooting into simpler operations so they
can be accomplished in stages with a gradual increase in the complexity of
training situations;

-the capacity to rapidly and independently evaluate the effectiveness of
combat training, which includes keeping an eye on how shooting and driving
techniques are being executed, noting mistakes and inaccuracies, and performing
standard actions while having the option to repeat the exercise several times until
the necessary level of training is attained.

Various kinds of simulators, military and specialized equipment, such as
weapons, electric training stands, and systems intended to practice the abilities of
commanding units of different branches of the armed forces during combat
missions are all actively used in the educational process of training cadets [5].
By using these tools, it is possible to mimic tactical scenarios with aural
accompaniment, which increases training efficacy.

The armed forces of major foreign nations give particular priority to the
development and implementation of dynamic simulation trainers (simulators) in
the process of training officers and sergeants, according to an analysis of the
experience of using tactical simulators for training personnel of the NATO bloc
coalition armies. Currently, this procedure is being carried out methodically
within the context of long-term projects and technical notions that allow for the
application of artificial intelligence and mathematical (computer) models in the
military education process.

The experience of using various simulators in the educational process is
actively implemented at the Military Institute of the Ground Forces named after
S. Nurmagambetov, especially in the departments of «Tactics», «Fire Training»
and «Operation and Repair of Combat Vehicles». The tactical simulator helps
cadets develop sustainable skills in making decisions, setting tasks and managing
subordinate units in various combat conditions.
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One of the areas of development is a tactical simulator for organizing and
managing a battle in the discipline «Tactics». Taking into consideration the
particulars of contemporary armed conflicts, the simulator is intended to train and
practice the personnel and control bodies of a motorized rifle company with
reinforcement means in planning and carrying out the primary types of combat
operations, movements, and place on site, carrying out defensive and offensive
combat. By simulating the operations of a possible enemy's forces, the simulator
trains control bodies of motorized rifle groups up to and including an autonomous
rifle company in decision-making processes, task-setting, and subordinate unit
management in a variety of combat situations.

In contrast to the training grounds' stationary equipment, the tactical combat
management and organization simulator's capabilities enable cadets and officers to
experience any contemporary battle situation that is as similar to actual combat
operations as feasible. This gives each trainee the chance to train not only in the
context of typical exercise conditions but also in conditions designed by the
training site's class leader, specifically for the completion of a given training task,
all the way up to the creation of unique exercises for unit management during
combat.

The simulator allows practicing decision-making skills, setting tasks and
managing subordinate units in various combat situations, simulating the actions of
a potential enemy. Unlike stationary training ground equipment, the tactical
simulator ensures the creation of a dynamic combat environment that is as close as
possible to real conditions. This makes it possible not only to perform standard
exercises, but also to adapt scenarios to specific training tasks, to develop
individual special exercises for managing a unit in combat, taking into account the
level of training of each student.

The effectiveness of tactical simulators is due to the use of software and
equipment that creates a realistic combat environment with audio accompaniment
and display of terrain both in digital format and on a physical model. These
simulators can be used to enhance combat skills in both group and individual
training sessions, classes, and exercises.

But it's crucial to keep in mind that the deployment of tactical and training
simulators needs to be financially justified. They should not completely replace
real shooting and the use of military equipment, but act as an auxiliary tool that
improves the quality of training of future officers.

One of the key areas in the development of military training technologies is
the creation of tactical simulators for organizing and managing combat. Currently,
at the Department of Tactics of the Military Institute of the Ground Forces named
after S. Nurmagambetov, the faculty, together with the Institute of Space
Engineering and Technology, is creating a simulator that will train soldiers to use
reinforcements to handle battle at the platoon-company level while planning and
carrying out different kinds of combat operations.

The purpose of this simulator is to train motorized rifle unit officers up to the
level of an autonomous rifle company. It enables the development of tactical
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decision-making, combat mission-setting, and subordinate unit management skills
in a variety of combat situations and while moving. Monitor systems are used to
visualize the actions of simulated enemy troops during the training process,
ensuring that the situation is as close to real fighting as possible.

The best tool for conducting group exercises, practical courses,
teachersupervised independent training, and cadets' individual work to get ready
for tactical classes is the tactical simulator [6].

The best approach, given the structure of tactical training, is to employ
tactical simulators in phases according to the various training levels: training
military people individually, squad leaders, and unit commanders (platoon,
company, battalion).

The use of a tactical simulator during tactical training facilitates more
detailed study of training issues and increases the level of assimilation of the
material. Incorporation of simulators into group exercises allows achieving
planned training goals with a level of effectiveness unattainable using traditional
training methods.

The high efficiency of using tactical simulators is due to a number of factors,
including:

- maximum approximation of the educational process to a real combat
situation;

- creation of adequate conditions for the development of appropriate solutions
by students;

- the ability for all learners to participate simultaneously in real time in key
team and management positions.

The department's computer infrastructure serves as the basis for the tactical
training class, which consists of separate student workspaces, a server with tactical
tasks, and a lecturer's workspace that enables him to participate in the modeling
process in any capacity to modify educational tasks and make matters more
complicated. Standard personal computers and standard communication devices,
or their simulation analogs, are installed in the automated student workspaces.

This simulator's capabilities enable the execution of intricate virtual tactical
exercises and training, uniting students of various courses within the framework of
the studied topics. Cadets gain strong abilities in tactical decision-making, combat
mission setting, and subordinate unit management in a variety of combined arms
combat scenarios by using the tactical simulator.

It should be underlined that the employment of training aids and tactical
simulators in the classroom should be financially justified and should not take the
place of actual firearms, military hardware, or specialized equipment. They ought
to serve as a supporting instrument that enhances the standard of education and the
efficiency of preparing aspiring officers.

Thus, the use of various training tools and simulators in the process of
training future officers helps to improve the quality of training, develop creative
thinking in students, as well as develop their ability to independently analyze,
work with educational materials and specialized literature.
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Conclusion.

Therefore, in order to improve the quality of training, create tactical
perception in cadets, and form their ability to autonomously analyze and work
with instructional data, military educational institutions employ training aids,
tactical simulators of various types of military orientation, and activities in the
process of studying military disciplines and professional training of future
military specialists. Consequently, this aids in their ongoing professional growth
and development while serving in the military.

Combat simulation can be of great help to commanders and staffs in
organizing combat. Based on the predicted combat results, commanders and staffs
can choose the best ways to defeat the enemy and accomplish the assigned tasks
[7]. If the combat actions during the exercise (command-staff exercises, combat
training, and command and control exercises) are carried out based on the
simulation results, this will encourage the exercise participants to simulate the
combat themselves based on the decision made. This requires that commanders
and staff officers master the combat simulation methodology and be able to use
modern technologies for this purpose.

This strategy enables higher military institutions to produce highly skilled
officers who can successfully lead subordinate units, make tactical judgments,
and traverse a constantly shifting combat situation.

Funding sources: This research has been/was/is funded by the Science
Committee of the Ministry of Education and Science of the Republic of
Kazakhstan (Grant NeBR 24992904).
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OKY MPOIIECTH/IE JKAYBIHTEPJIIK IC-KUMBLIJIAPJIBI
MOJAEJBAEY I KOJJIAHY

Anparna. Kazakcran PecnyOnukaceiHia ockepu OutiM Oepy KyieciH onaH
opl JaMBITYIbIH ©3eKTulri OipHeme (akTopiapra OaiyaHbicTel. OnapabiH
KaTapblHAAa Ka3ipri 3aMaHfbl Kapyibl KaKTBIFBICTApABIH TXKIPUOECIH ecKepe
OTBIPBII, KypCAHTTAPbI Aaspiiayabl >KaKcapTy, NaspibIKTBIH >KOFapbl JEHIeHiH
KaMTaMachl3 €Ty VIIIH 9CKEPU OKY OPBIHJAPBIHBIH OKYy-MaTepUaIbIK Oa3achiH
KAHFBIPTY, COHAal-aK OuTiM Oepy IPOLECIHIH THIMIUITIH apTThIPy KaKEeTTLTIr
6ap. ludpnauaeipy xarnaibiaga OeJiMIIEICP/IIH KAYBIHTEPIIK 1C-KUMBLIIAPbIH
YUBIMIACTBIPY KoHE Oackapy YIIH OipbIHFail akKmapaTThIK KEHICTIKTIH
KON YHKIIMOHAIBI MOJIETIH Kypy epekime MaHbpiFa ue. OKy MNpoIeciHiH
aBTOMATTAHABIPBUIFAH JKYHECIH €HTri3y OKBITY camachkl MEH cabaKTapablH
TUIMJUIITIH alTapbIKTall apTThIpyFa MYMKIHJIIK Oepeni [1[7].

byn wMakamama KypcaHTTapabl OuriM  Oepy MpoLEciHAe 3aMaHayu
TEeXHOJIOTHSUTAPABI KOJIJTaHA OTBIPHIN, TAKTHKA TIOHI OOMBIHIIIA OKBITY MAcelesepi
KapacThIpbulFaH.  KypcaHTTapapl  TpeHaXepyiapAblH  KOMETIMEH  OKBITY
ANMaHBIHIAFBl JKaFMalIbl HEFYPIBIM aWKbIH CIIKTEYi, KypCaHTTapAblH ic-
OpeKeTTepiH OaKbUIayabl HEFYPJIBIM calajbl XKy3€ere achlpyabl, KEMIIUTIKTEPl Te3
AQHBIKTAY/IbI KOHE OJIAPJIbI KO0 TypaIbl MISHIIM KaObUIIaybl KaMTaMachl3 €TeIl.
«TaxTuka» moH1 OoMbIHIIA cabaKTap ©TKI3y OaphICHIHIA TAKTUKAIIBIK TPEHaKEP/Il
KOJIIAHY/IbI 3€PTTEYIIH HET13r1 OaFbITTapbIHBIH O1p1 )KayBIHTEPIIIK 1C-KUMBLIIAPIbI
YUBIMIACTHIPY XKoHE OacKapy carachl OOJIBIN TaObLIAIHI.
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MNPUMEHEHUE MOJIEJTMPOBAHUS BOEBBIX JIENCTBUI B
YYEBHOM ITPOIECCE

AHHOTaNUsl. AKTYaJbHOCTh JAJIBHEUINIETO0 Pa3BUTHUS CHUCTEMBI BOCHHOTO
obOpasoBanus B Pecryonmuke Kazaxcran oOycioBiaeHa HECKOJIBKUMH (PaKTOpaMH
J100. B ux uucie — HE0OXOAUMOCTH YJIYUIIEHHUS TMOJTOTOBKH KYpPCAHTOB C
y4eTOM OIbITa COBPEMEHHBIX BOOPYKCHHBIX KOH(JIMKTOB, MOICPHHU3AITUS
ydyeOHOMaTEepHaabHON 0a3bl BOEHHBIX YUYEOHBIX 3aBEJEHUN MJid OOeCreueHUs
BBICOKOTO YPOBHSI TIOJITOTOBKH, a TakKe TMOBBIMIeHHE 3(()EKTUBHOCTU
oOpa3oBaTenpHOTO mporecca. B ycnmoBusax mudpoBu3anuu 0co0oe 3HAYCHHE
npuoOpeTaeT CO3J1aHuE MHOTO(YHKIIMOHAJIbHOMN MOJIeNn €MHOTO
MH(OPMAIMOHHOTO TMPOCTPAHCTBA JJI OPraHM3allMd W YIOpPaBICHUS OOEBBIX
JNEUCTBUN  TOo/pa3/ieNieHussMH. BHenpeHue aBTOMATU3UPOBAHHON  CHCTEMBI
y4eOHOro TMpolecca MO3BOJUT 3HAYUTEIBHO TOBBICHUTH Kaue€CTBO OOyYEHHUS U
3 PEKTUBHOCTD 3aHATHUH.

B naHHON cTaThe paccMaTpUBAIOTCS HEKOTOPBIC HAMpaBieHUE OOy4YEeHUE
KypCaHTOB T0 jgucuuiuiuHe «TakThka» ¢ NOpPUMEHEHUEM COBPEMEHHBIX
oOpa3oBaTeIbHBIX TEXHOJIOTMH B CTEHAaX BOEHHOro By3a. lcmonws3oBaHue
TPEHAXXEPOB B IIpoIlecce OOyUEeHHs IMO3BOJISIET MAKCUMaJIbHO MPHUOIMKEHHO K
peaTbHOCTH MUMHUTHUPOBATH OOEBYI0 OOCTaHOBKY, a TaKX € MOBBICUTH KaueCTBO
oOy4eHHE KYypCaHTOB XOJI€ MPOBEJCHUS 3aHATHUIA, CBOEBPEMEHHO BBISBISAThH
HEJIOCTaTKU WU TPUHUMATh MEpPbl MO HMX YCTPAHEHUIO B LEJSAX TOBBIIICHUS
KauectBa oOyueHus. OgHUM W3 KITIOYEBBIX HAMPABJICHUNA HCCIEIOBAHUS
NPUMEHEHUsI TaKTHYECKOTO TpEeHaXkepa B XOJA€ TNPOBEICHUS 3aHATUNA 110
nucruiuinHe «TakTukay, OyJeT SBIATHCS KA4eCTBO OPraHU3AIMMU U YIPaBICHUS
OOCBBIMU JCHCTBHUAMU.

KiroueBble cj10Ba: TakTUYECKUE TPEHAXKEPbl, METOJAbl OOy4YeHWs,
TpEeHaXEPHbIE CPEJICTBA, TEXHUUYECKUE CPENICTBA O0YUEHUSI.
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