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The proceedings include abstracts of presentations by researchers from higher
education institutions in Ukraine and other countries, as well as representatives
of enterprises in the transport and construction industries. The topics are
organized into three main areas: railways, highways, industrial transport, and
geodetic support; building structures, buildings, and facilities; and construction
materials, including the protection and repair of structures and facilities.
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The problems of external ballistics of a material point are classical. Such classical
models, reflecting the concept of representing the characteristics of a material point,
have been traditionally taught in textbooks on theoretical mechanics for many years
in the section on the dynamics of a material point. But the interest in the modern
world in solving theoretical problems is related not only to the educational process,
but also to practical application in various fields of human activity. The range of
application of both theoretical and practical results in scientific activity is very
diverse. The use of research activities in the direction of ballistics can include
calculations of the flight of a fractional component of a concrete mixture in a
concomitant air flow, which is used in surface shotcrete technologies, equipment for
transporting and spraying various Newtonian and Bingham liquids, which has further
promising development of special equipment for the construction, chemical, and
agricultural industries. Promising development of the study of particle dynamics of
spray jets during fire extinguishing, calculations of the flight trajectory of projectiles
to increase the accuracy of shooting in military affairs and in many other areas.
Problems of ballistics of a material point are considered in courses of theoretical
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mechanics [1], as well as in the special literature [2-6]. Unlike known studies, it is of
interest to solve problems of ballistics of a material point within the limits of
simplified equations of motion for trajectories that are close to 900 relative to the
horizon, but still smaller than this value, to apply an analytical approach (i.e., to find
the solution of such a problem in quadratures). Due to this, it can significantly
shorten the calculations of the parameters of the trajectory of the material point, in
particular, its horizontal length, flight time, etc.

However, unlike the above cited sources of literature, in this study, as in [1], for
solving simplified equations of motion of a material point in ballistics problems for
trajectories close to the 90° angle, but smaller than this value, an analytical approach
was used and the solution of approximate equations of motion corresponding to such
trajectories was found in quadratures, which allows to significantly simplify the
algorithm for calculating the parameters of the trajectory of motion of this type.

Substantiation of a physical-mechanical and mathematical model that can
adequately describe the parameters and features of the motion of a material point-
particle moving along a trajectory with an angle of inclination to the horizon close to
90°, when the resistance of the external environment (air) quadratic to the speed of its
movement is taken into account. The results obtained in the work can be further used
to improve and refine engineering calculation methods in problems of external
ballistics of a material point taking into account the quadratic (in terms of speed)
resistance of the air environment, in many branches of modern science and
technology.
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