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ON THE STUDY OF A SYSTEM CLOSE TO A HARMONIC OSCILLATOR
VIA APPROXIMATE POINT MAPPING
Research article
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Abstract

The theory of nonlinear oscillations is one of the most important components of modern science. Nonlinear oscillation is a
termusually applied to oscillatory phenomena that occur in nonlinear dynamical systems. The most accessible for research are
oscillatory systems with low nonlinearity, for which various asymptotic methods have been developed. Moreover, the study of
nonlinear gstems close to a harmonic oscillator is still of particular interest. The current study assesses the possibility of studying
a system close to harmonic oscillators by via approximate point mapping, both equations of which contain nonlinear terms. The
article provides explicitly defined functions of the sequence of a point map, in the construction of which asymptotic methods are
used, as well as the results of their analysis.

Keywords: nonlinear oscillatory system, phase space, synchronization, harmoitiatescsmall parameter, asymptotic
research methods, point mapping method.
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Abstract

The current study formulates the local variational principle (LVP), the theorem on the necessary and sufficient condition 1
the existence of a-¥unction, the wave and trajectory theoregmamines the direct and inverse problems of dynamics in a new
formulation, which are the essence of théuyiction method. The Munction method indicates that the wave motion of an object
is inextricably linked with its trajectory motion. The trajectanption of an object is described by a system of ordinary
differential equations, and the wave motion is modeled by a sexded partial differential equation. On the basis of the V
function method, the opticathechanical analogy receives a new contiiwne It is shown that in the physical sense, the wave
amplitude® ¢ is determined by an action that manifests itself in the movement of an object (particle). It is established that t
energy levels obtained using thefdhction method for the casd ectilinear uniform motion of a quantum object completely
coincide with the classical Schrodinger results for a harmonic oscillator.

Keywords: variational principle, wave function, wave motion, trajectory motion, optited¢hanical analogy
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STM PARAMETERS OF SEMICONDUCTOR COLLOIDAL QUANTUM DOTS
Research article
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Abstract

Based on the studies of the tuneehission vokklampere characteristics of colloidal quantum dots CdSe, PbS, InSb and the
single-electron transport model, the article determines the most imppgearneters of quantum dots such as the effective mass
of the electron, the permittivity, the energy of the potential tunneling barrier, the linear size of the glimitathresonant
electron motion (the size of the quantum dot). A comparison of theneltpiarameters of quantum dots with similar ones for
bulk semiconductors shows their good correspondence, which may indicate both the validity of the obtained parameters anc
possibility of using models and properties of bulk semiconductors in retatignantum dots. Based on the data obtained and
with the continuation of the research, it is possible to create a method along with a software and hardware complésidor indus
control of the main parameters of quantum dots.

Keywords: Materials science,semiconductor parametry, semiconductor structure, nanomaterial, nanostructure,
nanoparticle, quantum dot, scanning probe microscopy, curodaige characteristic, tunneling, tunnel emission, nanocapacitor
recharge.
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DEVELOPMENT OF AN AUTOMATED LEARNING SYSTEM
USING AUGMENTED REALITY TECHNOLOGY
Research article

Akchurina V.D.1*, Knyazev V.N?2
L. 2penza State University, Penza, Russia

* Corresponding author (akchurinavarya[at]gmail.com)

Abstract

The article deals with topical issues of the development of an automated learning system for a school physics course using
augmented reality technology. Tkeientific novelty lies in the development of a modified algorithm for the formation of an
extended model of mastering educational material, which differs from the known ones in that it allows taking into account not
only the hierarchical model of the edhiional material but also effectively building individual trajectories of studying the
material when constructing the hypertext of the automated learning system. This software tool, which implements the proposed
modified algorithm for forming an extendasbdel of mastering educational material, is registered with the Federal Institute of
Industrial Property [14].

Within the framework of the system, the study introduces a mobile application for a laboratory workshop using augmented
reality technology. The ain task of the mobile application is to create a virtual platform for conducting physical experiments in
mechanics, which should help students better understand the educational material of the school curriculum and support theil
theoretical knowledge witpractical skills.

The obtained results are used in the automated learning system for a school physics course within the framework of the
online educational platform experiment developed by the IT company "SETUP" LLC.

Keywords: automated learning systeraugmented reality technology, mobile application, research, model of learning
material development
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