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OBI'PYHTYBAHHA ITAPAMETPIB ATAITOBAHOI'O IIIIPUBY 11O
JAJIBHOCTI U1 CYYACHUX ABIAINIMHUX APTHJIEPIMCBKUX TATPOHIB

Anomauia: y podoomi npogooumvcs KOMNIEKCHe OO0CNiONCEHHSA w000 OOIPYHMYBAHHA
napamempis asiayitHux niopueavié Oiisi CYYACHUX asiayiliHux apmuiepitcokux namporie. Ha ocnogi
AHai3y ICHYIOUUX AHAN02I8 BUABNIEHO KIHOY08I HeQONIKU CYYACHUX cucmem niopugy niopuseavis, sKi
obmedxcytoms eghexmuenicms Oii npomu NOBIMPAHUX Yinell, BHACTIOOK HeOOCMAMHbOI eHYUKOCmi iX
3aCmMoCy8aHHsl.

Y Oocnioocenni 3anpononosano nioxio 0o po3podOKu ITHMENeKMyaibHoi cucmemu Kepy8auHs
niopueom, Axka 3abesneyye OUCMAHYIUHUL SUOID ONMUMANILHOZO0 MOMeHm) OemoHayii cHapada 6
peanvromy uaci. Ilpogedeno mamemamuune MOOeMOBAHHS e(heKMUBHO Ci 3aNPONOHOBAHO20 DiULEHHS,
siKe nIOMEepoUno 3HAYHe NIOBUWEHHS UMOGIPDHOCIE VPAXCEHHS Yilell Y NOPIGHAHHI 3 MPaouyiiHuMu
cucmemamu  niopugy. Pesynomamu  00CHONCEHHA MAOMb  8ANCIUGE 3HAUEHHA Ol  PO3GUMKY
NepCneKmuUBHUX cucmem agiayilinux niopueavie ma ni08UUIeHHs eqheKMUBHOCMI YDA CEHHS NOGIMPAHUX
yineti.

Knrouoei cnoea: niopusau, agiayitiHutl nampowH, UMOGIPDHICMb VPANCEHHs, Napamempu
niopueaya, iHMeneKmydanbHa CUcmemd Kepy8anHts, OemoHayis.

Abstract: the work presents a comprehensive study on the justification of parameters for aviation
fuzes for modern aviation artillery rounds. Based on the analysis of existing analogues, key
shortcomings of current fuze detonation systems have been identified, which limit their effectiveness
against aerial targets due to insufficient flexibility of use.The study proposes an innovative approach to
the development of an intelligent detonation control system that provides remote selection of the
optimal projectile detonation moment in real time. Mathematical modeling of the proposed solution's
effectiveness was carried out, which confirmed a significant increase in the probability of target
destruction compared to traditional fuze systems. The research results are of great importance for the
development of advanced aviation fuze systems and the enhancement of effectiveness in engaging
aerial targets.

Keywords:remotely controlled fuze, aerial weapon, electronic warfare, probability of defeat,
fuze parameters, intelligent control system, real-time detonation.

The current development of aviation weapon systems is characterised by the search for new
solutions to improve combat effectiveness in conditions of intense enemy opposition. The main
directions for improving the effectiveness of aviation artillery shells are to increase the accuracy of
targeting and to improve the design of aviation artillery shells [1-2].

Of particular relevance today is the development of aircraft fuse systems that are capable of
adapting to a dynamically changing tactical air situation [3 -5]. Traditional aviation fuses, such as impact,
proximity and time-delay systems, demonstrate limited effectiveness in hitting modern types of targets,
especially in conditions of intense change in the conditions of combat use of air combat. This
necessitates the development of fundamentally new approaches to the design and operation of aviation
cartridge detonation systems.

The aim of this work is to scientifically substantiate the parameters for improving aviation
artillery fuses, which is aimed at achieving maximum combat effectiveness of modern aviation
cartridges. To achieve the set goal, it is necessary to solve a number of key tasks, conduct a detailed
analysis of the characteristics and limitations of existing models of aviation fuses, formulate
comprehensive requirements for multi-purpose detonation systems, scientifically substantiate the
optimal parameters of the fuse, and evaluate the combat effectiveness of the developed systems.

The research was based on a comprehensive analysis of modern domestic and international
scientific publications in the field of aviation weapons, in particular studies by leading scientific
institutions and weapons manufacturers. Considerable attention was paid to the study of international



standards, including STANAG 4367 and MIL-STD-1316G [3], which regulate the requirements for
detonation systems. To evaluate the effectiveness of the proposed solutions, modern methods of
mathematical modelling and simulation analysis were used, which allowed for a comprehensive
assessment of the combat effectiveness of the developed systems in various conditions of use.

The analysis of modern detonation systems revealed a number of fundamental limitations that
affect the combat effectiveness of aviation ammunition [4]. In particular, impact aviation fuses
demonstrate insufficient effectiveness when hitting air targets, in case of a miss, while non-contact
fuses are highly sensitive to radio-electronic countermeasures and atmospheric conditions. Programme-
time systems, in turn, are unable to respond adequately to changes in the tactical situation after firing
from aviation artillery weapons.

Based on the identified shortcomings, a set of requirements for aviation artillery fuses with
adaptive detonation range has been developed. The key requirements are the need to ensure full
integration with the onboard systems of the carrier aircraft to provide communication for correlating
the parameters for setting the detonation of the aviation artillery fuse and the ability to select the optimal
detonation point in real time. To implement these requirements, it is proposed to improve the design of
the fuse by including a digital programmer in the detonation system to form an executive command
for the implementation of various air detonation scenarios around the target [5].

The scientific justification of the parameters of an aviation artillery fuse with an adaptive
detonation range requires determining the accuracy of the projectile's hit on an air target, as well as a
system response time of no more than 100 milliseconds to ensure effective combat against moving air
targets. To this end, the work focuses on the development of intelligent decision-making algorithms
[8] that provide for the implementation of several programmed detonation scenarios adapted to different
types of air targets and combat conditions [7].

Mathematical modelling of the combat effectiveness of the developed detonation system
confirmed its high efficiency. It has been established that the use of aviation artillery fuses with adaptive
detonation range increases the probability of hitting typical targets by 40-60 per cent compared to
traditional strike systems and by 20-35 per cent compared to modern non-contact fuses.

The study confirmed the feasibility and promise of introducing an aviation artillery fuse with
adaptive detonation range. The justified parameters of the fuse detonation system ensure increased
combat effectiveness, and the proposed solution allows overcoming the significant shortcomings of
traditional detonation systems and provides a significant increase in the combat effectiveness of aviation
artillery fuses with adaptive detonation range in modern combat conditions when engaging air targets.
The particular significance of the development lies in the need to engage various types of air targets in
conditions of intensive use of electronic warfare by the enemy.
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