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AHoTauis

Y pobomi posenanymo nioxoou 0o cumynayii gisuunux npoyecie y npoepamysani. OCHOBHY y8azy npuodiieHo momy, K
3aKOHU DI3UKU peanizylomuvcsi Yy 6uensndi aicopummie ma SUKOPUCMOBYIOMbCS Ol MOOENO8AHHA pPYXy 00 '€Kkmie y
npocpamuomy cepedoguwyi. Onucano npunyunu podomu Qizuunux pyuiiie ma memoou 0OYUCIeHHs NOLONHCEH S, UWBUOKOCTNI
i 83aemo0ii 00°cxkmie y peanvHomy uaci. Ilokazano, wo CKIAOHI MAMEMAMUYHI MOOCIL MOXCYMb OYmMu CnpoujeHi ma
epexmusHo peanizoeani y 6u2isioi OUCKpemHUX aneopummie. Pezynomamu 0ocnioscennss 0eMoHCmpyioms 6adciugicms
NPOSPAMHUX CUMYAAYITL Y KOMN TomepHiil epagpiyi, sideoiepax ma inwux cyuacuux IT-3acmocysanisix.

KawuoBi cioBa: ¢ismdHe MOAETIOBaHHA, TNPOTpaMyBaHHS, CHUMYJDILii, (i3wmyHi pymnii, KoM ’roTepHa Trpadika,
ANTOPUTMH.

Abstract

This article examines approaches to simulating real-world physical processes in programming. The main focus is on how
physical laws are implemented as algorithms and used to model the motion and interaction of objects in a software
environment. The principles of physics engines and real-time calculations of position, velocity, and object interactions are
described. It is shown that complex mathematical models can be simplified and efficiently implemented using discrete
computational methods. The results highlight the importance of simulation techniques in modern applications such as
computer graphics, video games, and other IT systems.
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Introduction

Modern software systems actively use simulation of physical processes to create realistic and interactive
environments. Such simulations are widely applied in areas such as computer graphics, video games, virtual
reality, and engineering applications. By reproducing the behavior of real-world objects, programming allows
developers to create dynamic systems where motion, forces, and interactions are calculated automatically.

In practice, real-world physics is translated into algorithms that approximate the behavior of objects over time.
Instead of solving complex mathematical equations directly, programmers use simplified numerical approaches
that can be efficiently executed in real time. This makes it possible to simulate motion, collisions, and other
physical effects within interactive applications.

Physics engines play a key role in this process, providing ready-made tools for handling object dynamics and
interactions. These systems manage calculations of position, velocity, and forces, allowing developers to focus on
higher-level design and functionality. Widely used platforms such as Unity [1] and Unreal Engine [2] include
built-in physics systems that simplify the development of realistic simulations.

The purpose of this work is to explore how programming techniques are used to simulate real-world physical
processes and to analyze the basic principles behind their implementation in software systems.

Research results

The study of physical simulation in programming shows that real-world processes can be effectively
reproduced using simplified computational models. Instead of relying on complex analytical solutions, modern
software systems approximate object behavior step by step, which allows simulations to run in real time.

At the core of most physical simulations lies the fundamental principle that force affects motion. This
relationship is commonly expressed through Newton’s second law:

F =ma, 1)

In programming, this relationship is not solved analytically but is implemented through iterative
calculations. The state of an object (its position and velocity) is updated at each time step using simple



numerical approximations [3]. A typical implementation can be represented as:

velocity = velocity + acceleration * dt,
position = position +velocity * dt. 2

This approach allows developers to simulate motion in a discrete manner, making it suitable for real-time
applications such as video games and interactive simulations.
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The results of the simulation can be visualized using
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T and slows down over time. These visualizations help to

better understand the dynamics of the system and confirm
the correctness of the implemented algorithm.

Figure 2. Simple harmonic motion

In addition, it was observed that simple numerical methods provide sufficient accuracy for real-time
simulations, although more advanced techniques can improve stability and precision. This makes simplified
algorithms widely used in modern physics engines, where performance is often more important than exact
precision.

Conclusion

Simulation of physical processes is an essential component of modern software systems. By transforming
real-world physics into computational algorithms, programming enables the creation of interactive and realistic
environments used in various applications. The study shows that simplified numerical methods allow efficient
real-time simulation of motion, forces, and object interactions. Physics engines further enhance this process
by providing developers with ready-made tools that simplify implementation and improve productivity.

Overall, the integration of mathematical concepts and programming techniques makes it possible to develop
complex dynamic systems that are both practical and widely used in modern technologies.
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