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MODEL OF THE FUNCTIONING OF A BATTALION TACTICAL GROUP
OF THE NATIONAL GUARD OF UKRAINE IN A STABILIZATION
OPERATIONS SCENARIO

The article develops a formal model of the functioning of the battalion tactical group of the National Guard
of Ukraine for scenarios of stabilization actions. The authors emphasize that the existing approaches do not
fully take into account the specifics of police functions and the need for long-term control of territories. The
model formalizes the sequence of service-combat processes of stabilization actions as a finite automaton of
states, a model of threats taking into account sabotage activity, criminogenic situation, informational and
psychological influences and social tension. Particular attention is paid to taking into account the factors of
resource depletion and the accumulation of physical and psychological fatigue of personnel. To assess
effectiveness, an integral indicator has been introduced, combining the level of security, public trust and
resource sustainability, which creates the basis for effective planning of operations.
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Statement of the problem. In the current conditions of armed aggression and operations to restore control
over the liberated territories, stabilization actions performed by units of the National Guard of Ukraine (NGU)
are of particular importance. The specificity of such actions lies in the combination of military, law
enforcement and humanitarian functions, the duration of operations, the increased role of interaction with the
civilian population and authorities, as well as the need to minimize losses and social tension.

Under these conditions, it is relevant to develop formalized models of the functioning of battalion tactical
groups (BTGr) of the National Guard of Ukraine, which allow to systematically describe the structure of units,
management and information processes, resource provision and threat dynamics in the stabilization
scenario [1-4].

Analysis of recent research and publications. The analysis of scientific research in the field of military
command and state security shows that the existing models of combat operations are mostly focused on
classical offensive or defensive operations of the Armed Forces. At the same time, stabilization actions
characteristic of the activities of the National Guard of Ukraine are considered fragmentary and without proper
formalization of social and managerial factors.

The problems of using formations and units of the Defense Forces of Ukraine are revealed in the works of
domestic scientists and specialists in the security sector. A significant contribution to the study of problematic
issues of modeling combat operations, assessment of capabilities, optimization of the organizational and staff
structure of military formations, as well as to the management of units in crisis situations was made by such
scientists as: O. Y. Matsko, S. A. Mykus, V. G. Solonnikov, V. I. Tkachenko, E. B. Smirnov, V. P. Gorodnov,
G. A. Drobakha, M. O. Yermoshin and others.

However, despite a significant number of scientific developments, the issue of determining the rational
composition of BTGr for stabilization actions remains insufficiently developed. Most of the available models
are focused on classic combat operations and do not take into account the specific nature of stabilization
operations, which require significant differences in the structure of forces.

_The following questions remain insufficiently researched:
a systematic description of stabilization actions as a multifactorial process;
taking into account the dynamics of threats and social tension;
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the impact of resource depletion and fatigue of personnel on the effectiveness of actions of the BTGr of
the National Guard of Ukraine [1-4].

The purpose of the article at developing a formal model of the functioning of the battalion tactical group
of the National Guard of Ukraine in the scenario of stabilization actions, which takes into account the
organizational structure of units, information and command flows, the sequence of service and combat
processes and resource constraints.

Summary of the main material. Let us consider the battalion tactical group of the National Guard of
Ukraine as a hierarchical organizational and functional system, which includes:

control bodies (commander, headquarters, control post);

units for performing stabilization tasks (patrol, blocking, response reserve);

support units (logistics, medical, engineering, communications);

elements of interaction with other security entities and authorities.

The functioning of the BTGr takes place in a changing environment, characterized by the presence of
residual threats, criminal activity, informational and psychological influences and social tension.

The BTG operating model is a formalized description of the interaction of units, management processes,
resource support and service-combat operations in time and space in order to assess the effectiveness of combat
(service-combat) tasks.

The model is designed for:

¢ analysis of management stability;

¢ assessment of the effectiveness of the BTGr structure;

e optimization of resource provision;

¢ forecasting the results of actions in different scenarios.

The structure of the BTGr operating model includes:

1. Model of the organizational structure of departments.

It is advisable to present the BTGr in the form of a hierarchical system of subsystems.

Level 1 — Management:

commander of the BTGr;
BTG headquarters (operational group, intelligence, communications, logistics).

Level 2 — combat units:

" motorized infantry (mechanized) companies;
tank units;
artillery battery;
air defense units.

Level 3 — support units:

" engineering;
medical,;
logistics;
EW /ES.

It is advisable to describe the stabilization actions of the BTGr of the NGU as a sequence of interrelated
processes that form the logic of the operation. The formalization of service and combat processes of
stabilization actions is formed as a finite automaton of states:

S :{So, 51,57, S3, 54,55}, (@)

where: S — entry of BTGr into the area of stabilization operations;
51 — carrying out actions to block the area of stabilization actions;
S, — filtration and counter-sabotage measures;
S3 — implementation of measures for patrolling and controlling the territory;
S4 — performing actions to respond to local incidents;
S5 — actions to transfer control to state authorities.
The transition between states is determined by:

Sir1 = f (Skr I Zis Ri) (2)

where: Sj — the current phase of stabilization actions;
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I, — information certainty of BTGr management processes;
Z — threat level;
R; —resource provision.
Likewise, each of these processes can also be represented in the form of corresponding models.
Information certainty will be presented in a spiral model of reconnaissance conducted by BTG units. Such
a model is shown in Figure 1. A sufficient amount of information required to make a decision on the
stabilization actions of the BTGr is collected from intelligence sources, each source has a different degree of
confidence in the information (sources are located as far as possible from the center). The bandwidth of the
management system is determined by the speed of message delivery. The degree of importance of sources for
obtaining information is indicated by color: from green — which means "unimportant", to red — "special
attention".
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Figure 1 — Spiral model of BTG reconnaissance in stabilization actions

2. The threat model during stabilization tasks represents:
V4 (t) = {le ZZ/ Z3IZ4}I (3)

where: Z1 — sabotage activity;
Z, — the level of criminalization of the stabilization area;
Z3 — informational and psychological influence;
Z4 —social tension.
3. The dynamics of threats is presented as follows:

az

d_ti = @i (Rury, Aus linp) @

where: Rygy — resource and operational potential of units of the National Guard of Ukraine;
Ay — the level of activity and involvement of the civilian population in stabilization processes;
Iins — information impact and state of the information environment in the area of stabilization actions.
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4. The resources of BTGr in stabilization actions will be presented as a resource vector:
R;(t) ={P;, E;M;, L}}, )

where: P; —combat capability of personnel;
E; — physical and psychological exhaustion;
M; — medical losses;
L; —logistics support.

dE; (1)
dt

To assess the effectiveness of the functioning of the BTGr of the National Guard of Ukraine, it is proposed
to use an integral performance indicator, which includes:
e the level of security of the area;
e prompt response;
the level of trust of the civilian population;
e degree of resource depletion.
5. The generalized criterion can be presented as:

= a'qupr - ﬁ'TBqu ’ (6)

n
Kstab :Z w;-Kj, 7)
i1

where: K;— partial exponents;
w; — weight factors;
n — the number of criteria that characterize the capacity of the unit.

Conclusions

The article develops a formal model of the functioning of the battalion tactical group of the National Guard
of Ukraine in the scenario of stabilization actions, which allows a comprehensive description of the interaction
of units, management processes, resource provision and the external environment in a crisis area.

A structured description of service and combat processes of stabilization actions in the form of a sequence
of interrelated phases is proposed, reflecting the logic of transition from the introduction of units into the area
to the transfer of control to state authorities. This approach provides formalization of management decisions
and creates the basis for the analysis of alternative scenarios for the use of BTGr of the NGU.

The threat model of the stabilization scenario is formalized, which takes into account not only military
factors, but also the criminogenic situation, information and psychological influences, and social tension. This
allows us to adequately reflect the complex nature of threats inherent in post-conflict and unstable territories.

A resource model of the functioning of the battalion tactical group of the National Guard of Ukraine has
been developed, taking into account the combat capability of personnel, logistical support, medical losses and
the processes of accumulation of physical and psychological fatigue. It has been shown that the fatigue factor
is one of the key limitations of the effectiveness of stabilization actions in long-term operations.

An integral indicator of the effectiveness of stabilization actions is proposed, which combines the indicators
of area security, prompt response, level of trust of the civilian population and resource stability of units. The
use of such an indicator provides an opportunity to quantitatively compare different options for the
organization and application of the BTGr of the National Guard of Ukraine.

The obtained scientific results can be used for scientifically grounded planning of stabilization actions of
units of the National Guard of Ukraine, improvement of the training system for commanders and staffs, as well
as for further research in the field of public administration and security related to post-conflict stabilization
and restoration of control over territories.
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MOJEJ/Ib ®YHKIIIOHYBAHHS BATAﬂbﬁOHHpi TAKTI/I‘IHOquPYHI/I _
HAIIOHAJIBHOI 'BAPJII YKPAIHM Y CHEHAPII CTABLUIIBAIIIMHUX 1IN

Y cmammi pospobneno opmanvry mooderv @DYHKYIOHY8AHHS OAMANLUOHHOI MAKMUYHOL epynu
Hayionanenoi 26apoii  Vkpainu y cyenapii cmabinizayitinux Oill, CHpPAMOBAHY HA OOIPYHMYBAHHS
VAPABNIHCLKUX pilileHb WOo00 CKAaAdy, CMPYKMypu ma HOPAOKY 3aCMOCYS8AHHA NIOpO30iNie ) KpUu3o8ux
paiionax. AxkmyanvHicmeb 00CRIONCEHHS 3YMOBNEHA 3DOCMAHHAM POl CMAabii3ayiiHux onepayit y Cy4acHux
YMO08ax 30polHOl azpecii, 2iIOPUOHUX 3a2PO3 | MPUBANO20 NOCHMKOHMIIKMHO20 YNPAGIIHHA MepPUMOpPIAMU, U0
nompebye NOCOHAHHS GIICLKOBUX, NPABOOXOPOHHUX A 2YMAHIMAPHUX PYHKYIU cul be3neKu.

Tloxkazano, wo nioxoou 00 MoOenosanHs OiIbHOCMI OAMANbUOHHUX MAKMUYHUX 2PYR, [KI ICHYIOMb,
30€0inbui020 OpiEHMOBAnI HA KIACUYHI OOU0GI Oii ma He NOBHOKW MIpOK 6paxo8ywms Cneyu@iKy
cmabinizayitinux 3a80aHb, 30KpemMa HeoOXIOHICMb MPUsaioeco KOHMPOIIO Mepumopii, oxoporu 06’ ckmis
KpUMuyHol ingppacmpykmypu, nampyiosants, npoeeoer s Qitbmpayiinux i KOHMPOUSEPCIUHUX 3aX00i6, a
MaKodc 83a€MO0IL 3 YUBLIbHUM HACELEHHIM | OP2aAHAMU OEPICABHOT 81A0U.

3anpononosana modenv 6a3yemvCsa HA CUCMEMHOMY NPeOdCMABIeHHi DAMANbUOHHOI MAKMUYHOI 2pynu
HI'Y sax  iepapxiunoi opeanizayiiino-gynkyionanvuoi cucmemu, wo @QYHKYIOHYE 8 YM0O8aAX 3MIHHOL
onepamueHoi 00cmanoexu. Y mooeni popmanizo8ano NOCAIO0SHICMb  CAYIHCO080-O0UOBUX NPOYeCis
cmaobinizayiinux Oill AK CKIHYeHHULl a8momam Cmawnie, MOOelb 3a2po3 I3 YPAXy8aHHAM OueepCiliHol
AKMUBHOCMI, KPUMIHO2EHHOI cumyauyii, iHQOpMAayitiHo-nCUXoi02ivHUX 6NauU8i6 ma coyianbHoi Hanpyeu, a
MAK0C pecypcHy Moolenvb, wo 8i0odpadcac 6oe30amuicmv, 6momy, MeOUdHi empamu ma A02iCmuyHe
3abe3neyenHs niopo30inis.

Ocobnusy ysazy npudineno 8paxy8aHuio oakxmopise pecypcHo20 SUCHANCEHH Ma HaKonu4erHs i3uyHoi i
NCUXONI02IHHOT 8MOMU 0COO08020 CKAAY, KL ICMOMHO SHAUBAIOMb HA eEeKMUBHICIb CMAbINI3ayitiHUX OIl Y
Odoseompueaniii. nepcnekmugi. i oyiHeanHs pezyromamusHocmi  Qynxyionyeawns BTIp HIY
3aNPONOHOBAHO  IHMESPANbHULL NOKA3HUK — eheKmusHocmi, wo HOEOHYE piBeHb Oe3neku patioHy,
onepamusHicmy pea2y8anHs, pieeHb 008ipU YUBIIbHOZO HACELEHH Ma CIMYNIHb PeCYPCHO20 BUCHANCEHHS.

Ilpaxmuune 3HaueHHs OMPUMAHUX PE3YTbMAMIE NOAALAE Y MOICTUBOCI BUKOPUCMAHHS 3aNPONOHOBAHOT
MoOeni  AK  HAYKOBO-MEeMOOUYHOI OCHO8U OJid NIAHYEAHHA CMAOIi3ayitiHux Oill, O0OIPYHMYGAHHSA
PayioHanvbrHo2o ckiady bamanvionHux maxmuunux epyn HI'Y, a maxoosc niosuwenns axocmi niocomosxu
KoManoupie i wmaobis y cucmemi npogecitinoi iticbko6oi ocgimu.
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Knrouoei cnosa: oepoicasna bOesnexa, Kpuzosuil paton, cmadinizayitni 0ii, 6amanvilonHa Makmuina
2pyna, CHpoOMONCHICIb, OOUO6UIL NOMEHYIA, NPoYyec RPUUHAMMSL 8IlICbK068020 piutenns, Hayionanvua 2eapois
Ykpainu.
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