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PROPOSALS FOR AN ALGORITHM FOR DETERMINING COMBAT LOSSES OF PERSONNEL FOR 
THE PURPOSE OF PREDICTING CHANGES IN THE COMBAT EFFICIENCY OF WEAPONS AND 

MILITARY EQUIPMENT 

M. Kudrytskyi, N. Pater, V. Kostrytsia 

The article presents proposals for an algorithm for determining combat sanitary and irreversible losses of personnel in order to 
predict changes in the effectiveness of the combat use of weapons and military equipment. 

To do this, the authors proposed a coefficient for maintaining the effectiveness of combat use, which takes into account the results 
of the joint functioning of such systems: provision of workable samples of weapons and military equipment (subsystems of production 
and procurement, restoration, reserve); provision of expendable material and technical means (missiles and ammunition, fuels and 
lubricants): training systems for military personnel (crews). 

The coefficient theoretically confirms the fact that the effectiveness of combat use of a unit (subdivision) during military operations 
depends on the availability of combat-ready weapons and military equipment, including those equipped with trained crews, consumable 
material and technical resources (missiles and ammunition, materials, etc.). 

 Based on this, the authors proposed an algorithm for determining combat sanitary and irretrievable losses based on the use of the 
expert assessment method. 

The fundamental novelty of the proposed proposals is that the determination of combat sanitary and irretrievable losses is carried 
out taking into account the amount of average daily losses of weapons and military equipment during combat operations and their 
structure. That is, the authors have established a relationship between the degree of damage to a weapon and military equipment sample 
(weak, medium and strong damage to a weapon and military equipment sample received as a result of fire from the enemy) and combat 
sanitary and irretrievable losses of personnel.  

This allows for a more accurate determination of the number of combat-ready weapons and military equipment samples (working 
weapons and military equipment samples, equipped with a crew and expendable material and technical means) in a unit (subdivision), 
which allows for forecasting changes in the effectiveness of their combat use. 

In the future, the proposed proposals can be used in headquarters (services) for planning the use of troops (forces) during combat 
operations. 
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THE IMPACT OF CHANGES IN THE MASS OF AN EXTENDED CHARGE AND A BRAKING CABLE ON THE 
MOTION OF A ROCKET ENGINE 

Tkachyck P., Horchinskiy .,Velychko L., Sorokatyi M. 

The ongoing Russian-Ukrainian war has significantly increased the use of mines and improvised explosive devices. In 
Ukraine, there are hundreds of square kilometers of minefields and numerous group and individual locations containing mines, 
ammunition, and other explosive materials. To prevent personnel and equipment losses, demining of these areas is essential. This 
can be done through both mechanized and manual demining. Roller, hammer, and knife mine plows provide up to a 95% 
probability of neutralizing explosive devices. However, their tactical and technical characteristics are not favorable for use in 
close proximity to the enemy. In such cases, extended charges are used to create a passage through the minefield, with a 
probability of mine neutralization reaching 90%. However, the dynamics of the rocket engine, the extended charge, and the 
braking cable have not been sufficiently studied. This paper proposes a mathematical model for the movement of this mechanical 
system, taking into account changes in the mass of rocket fuel, the cable charge, and the braking cable. The resulting system of 
second-order nonlinear differential equations allows for the assessment of the impact of the rocket engine mass, launch angle, 
fuel consumption laws, and other factors on the flight range of the rocket engine. The study considered the movement of the 
mechanical system without considering air resistance. The parameters of the rocket engine's motion (flight range, trajectory 
height, final speed, and flight duration) were determined for cases where the rocket force is constant and the guide angle is 60°. 
Future research will focus on determining the effects of the guide angle and the law of changing rocket force on the flight range 
of the rocket engine. 

Keywords: demining, extended charges, rocket engine dynamics, rocket force. 
 

 


