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Abstract

Research actuality. Thesis theme refers to the scientific study of dynamical
systems, or dynamic data using the latest computer technology. This means non-linear
systems, because only the characteristic of interest and study of the properties of these
systems are faced with insurmountable problems and the classical approaches require
the creation of new analytical and computational approaches.

The main purpose of a doctoral dissertation. The main purpose of the
dissertation represents the theory of deterministic chaos in-depth study and
development of the basic methods employed on the basis of consideration of real-
world objects and processes (process) and quantitative evaluation of the practical
implications of decisions. Determinate chaos theory, methods based on the use of
modern computer technology. The study will include a new much more simple
process modeling methods, algorithms and software for the creation and sale of
MathCad. This program contains predefined functions, modules, and simplify them in
a very practical realization and implementation.

The practical value of a doctoral dissertation. The thesis contains all the

necessary data, methods and recommendations for dynamic data (system) in the field
of research, the use of computer technology.

The general conclusions:

1. Determinate chaos theory of nonlinear dynamical systems in relation to the
review found that the nonlinear dynamical systems often chaotic behavior, the reason
lies in the abilty of nonlinear systems exponentially increase initially close
trajectories.

2. We conducted a pilot reserch seismogram certain chaos theory (for a period),
changes in the frequency of heart rate (24 hours), and changes in weather points,
adopted chaos graph face.

chaos graph analysis technique is proposed, which is based on the description of
entropy to calculate the histogram of chaos graph.

3. The analysis of the dynamic behavior of the system confirmed that the
deterministic chaos theory completely describes the dynamic behavior of nonlinear
systems.

4. Herst’s normal fixed speed is analyzed - empirical time series in terms of
treatment and research. It is believed that herst’s numeric value may be carried out in
accordance with the classification of the research process: if 0 <H <1/2 - the process
antipersistent.

5. Herst’s empirical rule is develop by cheking of the frequency of changes in
heart rate, seismogramis stretching temperature and weather changes throughout the
year. In the first case H= 0.795, in the second case H= 0,749, in the third case H=
0,844.
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The results show that all three processes hard in nature, since H > 0,5, therefore,
the processes are not fully random processes.

6. The proposed algorithm is based on a generalized model adopted Broun
accidents every level programming of MathCad.

7. We propose a method for the analysis of time series: time - frequency analysis
based on Wawelet transform and cosine. Comparison of the results shows that the
energy distribution signal corresponds best using of cosine transform. But, if we
consider that the cosine transformation requires a "window" of administration, and
other difficulties, it may be preferable wavelet - use package.

8. It is analyzed, distributed topology network of nodes and fractal dimension of
the numerical modeling of the relief galore set for evaluation.

Experiments and studies have shown that network nodes (points) of the fractal
dimension Dg <Dg or Dg fractal dimension of less than mathematical size of Dg

9. The experiments and studies have shown that the fractal dimension (D)
Numerical estimates show that all of the real process: changing the frequency
kardioritmis, seismogramis data segment, and the weather temperature changes are
associated with the ever-processes when the process will tend to continue in the future
for a period of time and probability.

10. Nonlinear dynamical systems and chaos are determined by methods of
investigation and depletion time series analysis revealed that the practice of selling,
simple, on the other hand, preferred to carry out a fixed speed herstis Quantify
empirical law herstis. However, the fractal dimension and processing methods
kaosogramis have their own importance. All this once again proves the ability to use
modern computer technology around us who practice the processes required in the
course of the study.
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