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The qualitative investigation of behaviour of a dynamic system is reduced to analysis of behaviour of trajectories in a phase space. The fundamentals of the qualitative theory of dynamic processes were built up by A. Poincare The outstanding role in development of qualitative methods of dynamic systems investigation belongs to A. A. Andronov [1], A. A. Leontovich, I. I. Gordon, and A. M. Lyapunov. A primary goal of the classic theory of qualitative investigation is the definition of dynamic properties of systems without obtaining the closed analytical solution. For this purpose the phase trajectories on a plane “velocity – displacement” were widely used.

The application field for these methods did not be limited by problems of autonomous oscillations. The phase trajectories in a plane “velocity – displacement” were used by Forshing [7] for determining the aeroelastic oscillations period of a plate. The attempts to apply the trajectories in plane in the solution of a inverse problem of mechanics – identification – are also known. E. g., the author in paper [4,5] had received numerical estimations of the dissipative characteristics in isolated points of phase space using Schaeffer’s method. In contrast to the above-mentioned studies, the purpose of the given paper is to obtain not the numerical estimations of parameters of dissipative characteristics but their generalized graphic image, which is more convenient for further processing.

Phase space of dynamic systems is multy-dimensional. Each point of this space is characterized by not less than four co-ordinates. In particular: displacement, velocity, acceleration and time. Real space has three dimensions. It is more convenient for the analysis. We consider the phase space as limited to three co-ordinate axes - displacement, velocity and acceleration. Another choice of parameters of phase planes is also possible. Phase trajectory on plane “acceleration – displacement” presents the greatest interest. It is connected with the fact that power criteria on it are interpreted most evidently. Besides, dependence acceleration of displacement is back symmetric relatively axis “displacement” of the diagram of elastic properties. For example, in Just, the phase trajectories on plane “acceleration – displacement” allow to establish type and a level of nonlinearity of system.
The first time application of phase trajectories on plane “acceleration – displacement” was suggested in [3].

There are two radically different approaches to construction of mathematical models of real mechanical systems of mechanics: design&theoretical and theoretical&experimental ones.The first approach is being realized on a design stage of flexible structural elements by theoretical compiling of mathematical models based upon the usage of the fundamental laws of mechanics of discrete and continuum systems expressed by analytical relations. The second one consists in the usage of relations of known mathematical structure but with unknown parameters and characteristics. These unknown parameters are determined by processing according to special algorithms of dynamic tests results of structures themselves or their physical analogues manufactured with observance of principles of a similarity-and-dimension theory in mechanics. This approach also had received a title of “identification of real objects”.

Non-linear structural dynamic system identification is often more a subjective art than it is a direct application of some particular method in systems theory. The first and most responsible phase of identification is the detection, classification and localization of non-linearity. Despite the significant amount of methods of qualitative identification, the unified approach is absent. The majority of these methods are based on usage of the special types of an outer excitation for a wide range of frequencies, for example, such as a symmetrical monoharmonic excitation and square wave. These excitation types can not be always realized in mechanical systems. The Fourier-transform-based methods don’t allow classifying and localizing non-linearity [6] and they are not applicable to investigation of stochastic processes [2, 5]. Let's also note that the application of Wiener and Hilbert series for identification of disruption types of non-linearities is not correct [6,8].

A number of activities are dedicated to an experimental research of oscillations of the rod systems. Some of them are directed on the solution of straight lines of problems of dynamics. But other are devoted to analysis creation and stability of sub - and ultra harmonic oscillations of a buckled rod. In contrast to them, the given research have essential applied and methodical concern. From analysis of the data of activities appears that the experimental researches were conducted in bridge with development of identification methods of rod systems. 
The results of investigation of forced oscillations of the flexible rod are presented in the paper. The influence of an outer excitement form on a dynamic behaviour of the rod is analysed. The time processes, phase trajectories on a plane “acceleration – displacement” and spectral characteristics for most typical of oscillatory processes are obtained; the amplitude-frequency characteristics of steady oscillatory processes are constructed.
The both the bench and the model were designed and made the solution of noted above problem. The body of a bench is a fixed part, which one allows to fix of all remaining members. The both the bench and the model were designed and made the solution of noted above problem. The body of a bench is a fixed part, which one allows to fix of all remaining members.With the purpose of increasing of the inertial characteristics, the rod was loaded with additional freights with weight 1kg. They were arranged on equal spacing intervals concerning midpoint of the length rod. The initial longitudinal force of compression was applied to the flexible rod at the stage of model assembly. The value of the axial compression force were greater than the value of the Euler force. After compression the straight-line shape of a centreline of a rod became unstable. The engine of a direct current was used as the generator of an outer excitement to change the frequency of rotations. The major difficulty of formation of phase trajectories on plane “acceleration – displacement” consists in the necessity to exclude parameter of time 
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 from the appropriate dependencies. It’s not always possible to perform this operation analytically. The measuring devices used in experiment registered the changes of displacements and accelerations of investigated systems points in time.
The influence of value of static displacement or asymmetries of the elastic characteristic is reduced in increase of values of frequency and amplitude of a main resonance, as contrasted to frequency definite at neglecting of gravity effect. The asymmetry of the elastic characteristic also brings into appearance of resonances on even sub - and ultra harmonics, originating of adding instability regions. 

The error in an estimation of amplitudes of resonance oscillations of asymmetrical non-linear systems by the form of harmonic functions, as shown in, is not great and does not exceed 10 %. Such value is satisfactory for the majority of the technical application. However in the field of a resonance the error in an estimation of resonance amplitude can reach up to 50 %. Generally error increases with increase of a level of non-linearity, values of an initial static deflection and oscillation frequency.

The investigated buckled rod at small amplitudes of an outer excitement before appearance of buckling shows properties of a system with “soft” characteristic of elastic force, and for regimes of “large” oscillations systems posses properties of the “rigid” characteristic. The influence of gravity results in an asymmetry of a system. The equilibrium states of a investigated system are asymmetric concerning a straight-line position. Maximum value of frequencies of “small” oscillations concerning the lower and upper stable equilibrium states is not equal. The influence of friction in end of a rod produces increase of value of a decrement of oscillations.
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