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MATHEMATICAL MODEL OF MOVEMENT OF CENTER OF SHELL MASS WITH HYDROSCOPIC 
STABILIZATION 

 
V. Hrabchak, S. Bondarenko, S.  Stetsiv 

 
The article researches the character of main forces that have their impact on a shell during the movement in the air, 

depending on the necessary accuracy of determination of elements of trajectory, necessity of consideration of influences of one or 
another factors, and also depending on a system of coordinates where the trajectory is calculated. It also conducts the 
elaboration and generalization of equations of mathematical model of movement of center of shell mass during the influence of 
surface and mass forces on it in the disturbed environment. 

 
Key words: mathematical model, center of shell mass, equations of shell movement, surface and mass forces, system of 

coordinates, angles of nutation and precession. 
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APPLICATION OF THE APPROXIMATION METHOD TO IDENTIFICATION OF THE FUNCTION OF FRONTAL  
RESISTANCE OF PROJECTILE 

 
V. Grabchak, E. Ivanyk 

 
The thesis develops a method for identifying functions resistance, based on its representation through stepwise - single 

function Hevisayd. Determination of the unknown coefficients presentation provides a comparison of two trajectory: in a vacuum 
(reference trajectory) and atmospheric conditions (real path). An estimated dependence to determine the coefficients that identify 
the function of the resistance in terms of the components of a given vector of residuals certain conditions. On the basis of 
numerical calculations generated table of values of the elements of the real and the reference trajectories and resistance 
coefficients of functions in discrete time points that correspond to nodes partition flight duration shell, depending on three main 
ballistic parameters:rise angle, initial velocity and projectile form factor. According to the obtained numerical values proposed 
an empirical expression function resistance. 

 
Key words: mathematical modelling, artillery progectile, approximation methods, function of the frontal resistance, moving 

equations, supporting moving trajectory, modifity parabola, Caushy value problem, Euler-Caushy one-step method. 
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