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Abstract. The aim of the paper is to study such phenomena in nonlinear, closed-loop dynamic control systems
when a sudden change in the input can cause a sudden change in the output. The mathematical theory of catastrophes
is used as the main tool for solving the problem. The structure of a nonlinear system is represented in the form of a
static element containing essential nonlinearity and a linear dynamic link connected to it in series. The method of
harmonic linearization is used for the nonlinear part of the system. Based on the theory of catastrophes, an area of
sharp qualitative change (catastrophes) is constructed for different fixed values of the two main parameters of the
input. The hodograph of the complex frequency characteristic of the linear part is constructed on the same plane.
The presence of points of intersection of the boundaries of the catastrophe area with the hodograph indicates a step-

like change in the output. The computer software system MATLAB/Somilink was used to model the system.

Keywords: Nonlinear system; Catastrophe theory; Stability research; Modeling; Harmonic linearization.
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