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Fundamentals of automated systems 

 

Thematic 

1. Structure and dimensions characteristic of an automatic system. Examples of 

automatic systems. 

2. Definition of systems. Stationary regime. Dynamic mode. Classification of 

systems. Types of signals 

3. The notion of model. Classification of models. The concept of modeling. Modeling 

theory approach. Simulation 

4. Mathematical modeling of time-invariante linear systems. Introduction. General 

form of the Input-Output Mathematical Model (MM-II) 

5. Mathematical Models Input – Output for different types of systems. MM-II of an 

electrical system. MM-II of a mechanical system. MM-II of a hydraulic system. MM-

II of a thermal system 

6. Mathematical models Input-State-Output (MM-ISI).  General Form of 

Mathematical Models Input State Output (MM-ISI).  Obtaining MM-ISI. 

Establishment of MM-ISI for various system connections 

7. Transformed Laplace. Transfer functions. The transfer function of a continuous 

time linear system. The transfer function of a discrete time linear system.  

8. The poles and zeros of the transfer function.  Frequency response of linear systems. 

Representation of frequency response by frequency characteristics (Bode diagram). 

Representation of frequency response through the transfer site (Niquist diagram) 

9. Calculation of transfer functions (arrays). Multivariable systems 

10. Determination of transfer functions for various system connections. Standard 

transfer elements 

11. Stability of linear systems in continuous time. Definition of the notion. Hurwitz 

criterion. Nyquist criterion. Stability of linear systems in discrete time. Jury stability 

criterion 

12. Controllability of linear systems.  Observability of linear systems 

13. Performance parameters of an SRA. Introduction. The problem of adjustment. 

General solution to the adjustment problem 

14. Performance of an SRA depending on the RA used. Feedback-Loop systems. 

Adaptive regulation systems 
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Numerical Methods 

 

Thematic 

: 

1. Numerical solving, by factorization, of systems of equations: Cholesky, lower-

upper, orthogonal, Gauss-Jordan 

2. Polynomial modeling and numerical calculations with polynomials  

3. Numerical evaluation and graphical representation of polynomials 

4. Numerical calculations with symbolically defined mathematical models  

5. Numerical solving of symbolically defined algebraic equations 

6. Numerical solving of systems of symbolically defined equations 

7. Numerical solving of symbolically defined differential equations 

8. Calculating the limit of a symbolically defined function 

9. Single, double, triple numerical integration 

10. Liniar, two-dimensional, three-dimensional, spline and multiple data 

interpolation using MATLAB 

11. Regression, approximation and numerical adjustment  

12. Data adjustment and approximation 

13. Determining the best adjustment 

14. Numerical methods for approximating and solving algebraic equations, 

respectively systems of nonlinear equations 

15. Types of finite element analysis (FEA): structural analysis; analysis of thermal 

behavior; modal structural analysis; kinematics analysis of mechanisms; 
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