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INTRODUCTION

Independent work of students is a mandatory component of the educational process for
each student and is determined by the curriculum. The types of independent work of students are
determined by the content of the academic discipline when developing syllabi and educational and
methodological packages. When determining the content of students' independent work, one
should take into account their level of independence and the requirements for the level of
independence of graduates so that the desired level is achieved during the period of study. Thus,
the share of independent work in full-time study is up to 50% of the number of classroom hours
allocated for studying the discipline; in distance learning, the number of hours allocated for
mastering the discipline increases to 90%.

Independent work is defined as individual or collective learning activities carried out
without the direct guidance of a teacher, but according to the teacher's assignments and under their
supervision.

Independent work is a cognitive educational activity in which the sequence of the student's
thinking, their mental and practical operations and actions depends on and is determined by the
student themselves. Students' independent work contributes to the development of independence,
responsibility, organization, and a creative approach to solving problems at the educational and
professional level, which ultimately leads to the development of the skill of independent planning
and implementation of activities.

The goal of students' independent work is to master the necessary competencies in their
field of study, as well as the experience of creative and research activity.

Based on the competency-based approach to the implementation of professional
educational programs, the types of assignments for independent work are:

. For mastering knowledge: reading text (textbook, primary source, additional
literature), outlining the text, graphical representation of the text structure, making notes,
extracting key points from the text, working with dictionaries and reference books, familiarization
with regulatory documents, educational research work, using audio and video recordings,
computer technology and the Internet information and telecommunications network, etc.

. For consolidating and systematizing knowledge: working with lecture notes,
processing text (textbook, primary source, additional literature, audio and video recordings),
reworking educational material, drawing up an outline, creating tables to systematize educational
material, answering test questions, filling out a workbook, analytical text processing (annotation,
reviewing, abstracting, summary analysis, etc.), completing classroom practical work and
preparing reports on them, preparing multimedia messages/reports for presentations at seminars
(conferences), presentation materials, preparing an abstract, compiling a bibliography, thematic
crosswords, testing, etc.

. For developing skills: solving problems and exercises by example, solving
variable problems, performing drawings, diagrams, performing calculations (graphical works),
solving situational (professional) problems, preparing for business games, designing and modeling
various types and components of professional activity, reflective analysis of professional skills
using audio and video equipment, etc.

Independent work can be carried out individually or by groups of students, depending on
the goal, volume, specific topic of independent work, level of complexity, and level of student
skills.

Monitoring the results of students' independent work can be carried out within the time
allocated for compulsory classes in the discipline and for extracurricular independent work in the
discipline; it can be conducted in written, oral, or mixed form.

Independent work is carried out in the form of exercises when studying new material,
exercises during consolidation and review, exercises for tests and examinations, as well as for self-
monitoring.

The following conditions are necessary for organizing independent work:
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1. Students' readiness for independent work;
2. The availability and accessibility of necessary educational, methodological, and
reference materials;
3. Advisory assistance.
Independent work can take place in a lecture hall, computer lab, library, or at home.
Independent work contributes to the formation of competencies, trains the will, fosters efficiency,
attention, discipline, and responsibility.



1 General characteristics of independent work of a student when studying the
discipline

Within the framework of the discipline course, students' independent work is actively
applied and includes various types of activities:

. preparation for practical classes, including work with methodological guidelines
and mass media;

. preparation for lectures, including independent in-depth study of the theoretical
course using recommended literature;

. preparation for intermediate assessment.

The goal of a student's independent work when preparing for lectures is to acquire new
knowledge gained through a deeper study of the discipline literature.

Objectives:
. finalizing and reviewing lecture notes;
. understanding the content of the lecture, its logical structure, and conclusions.

The goal of a student's independent work when preparing for practical classes is to deepen,
expand, and detail the knowledge obtained in a generalized form during lectures.

Objectives:

. develop the ability to apply the acquired knowledge in practice when solving
specific tasks;

. test the knowledge acquired by students during lectures and independent study of
literature.



2 Content of the discipline (module)
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Section 1. Linear Algebra. Topic 1.1. Vectors and matrices. Matrix Interview
operations. Brief content: vector spaces and basic operations with vectors;
matrix types; matrix addition, multiplication and transposition; inverse matrix; ID-2 UC-1 — 2 - 4
use of matrices for representing engineering data and electrical network
parameters.
Topic 1.2. Systems of linear equations. Gaussian elimination. Brief content: Interview
formulation of systems of linear algebraic equations; Gaussian elimination; ID-2 UC-1 B ) B 4
pivoting; matrix form of engineering balance equations; interpretation of
solutions in electrical engineering problems.
Topic 1.3. Eigenvalues and eigenvectors. Diagonalization. Brief content: Interview
eigenvalue problem; characteristic equation; eigenvectors and diagonalization; ID-2 UC-1 B ) B 4
interpretation of modal properties; applications to stability, oscillations and
dynamic models of engineering systems.
Section 2. Mathematical Analysis and Differential Equations. Topic 2.1. Interview
Functions of one and several variables. Derivatives. Brief content: functions,
. ey . o . ) . e ID-2 UC-1 - 2 - 4
limits and continuity; partial derivatives; gradient; differential and sensitivity
analysis; use of derivatives for describing changes in technical systems.
Topic 2.2. Integrals and Taylor series. Brief content: definite and indefinite Interview
integrals; numerical and analytical interpretation of integration; Taylor series ID-2 UC-1 3 5 _ 4
expansion; local approximation of nonlinear functions in engineering
calculations.
Topic 2.3. Ordinary differential equations. Brief content: first-order and Interview
higher-order ordinary differential equations; initial-value problems; analytical
. . . . . ID-2 UC-1 - 2 - 4
solution methods; examples of transient processes in electrical circuits and
control systems.
Topic 2.4. Systems of differential equations. Brief content: state-space Interview
representation; systems of first-order differential equations; qualitative ID-2 UC-1 - 2 - 4
interpretation of solutions; engineering models of coupled dynamic processes




and electrical systems.

Section 3. Complex Analysis. Topic 3.1. Complex numbers and functions.
Brief content: algebraic, trigonometric and exponential forms of complex
numbers; operations with complex numbers; complex functions; geometric
interpretation on the complex plane.

ID-2 UC-1

Interview

Topic 3.2. Applications of complex analysis in electrical engineering. Brief
content: phasor representation of sinusoidal quantities; complex impedance and
admittance; calculation of AC circuits; interpretation of amplitude, phase shift
and frequency-domain models.

ID-2 UC-1

Interview
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Section 4. Fourier Analysis and Signal Processing. Topic 4.1. Fourier series
and Fourier transform. Brief content: periodic signals and Fourier series;
amplitude and phase spectra; Fourier transform; spectral representation of
engineering signals and interpretation of frequency components.

ID-2 UC-1

Interview
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Topic 4.2. Discrete Fourier transform and FFT. Brief content: sampled
signals; discrete Fourier transform; fast Fourier transform algorithm; spectral
leakage and sampling effects; implementation of signal analysis in MATLAB or
Python.

ID-2 UC-1

Interview

12

Section 5. Numerical Methods. Topic 5.1. Numerical solution of linear
systems and integration. Brief content: iterative and direct methods for linear
systems; numerical integration rules; error estimation; computational
implementation for engineering calculations.

ID-2 UC-1

Interview

13

Topic 5.2. Numerical solution of differential equations. Brief content: Euler
method, improved Euler method and Runge—Kutta methods; stability and
accuracy of numerical schemes; simulation of transient engineering processes.

ID-2 UC-1

Interview

14

Section 6. Optimization. Topic 6.1. Unconstrained optimization. Gradient

methods. Brief content: objective functions; local and global extrema; gradient
descent; convergence issues; optimization examples in engineering design and

parameter selection.

ID-2 UC-1

Interview

15

Topic 6.2. Constrained optimization and Lagrange multipliers. Brief
content: equality and inequality constraints; Lagrange multiplier method;
interpretation of constraints in engineering problems; optimization under
technical and operational limitations.

ID-2 UC-1

Interview
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Section 7. Probability Theory and Statistics. Topic 7.1. Probability
distributions. Statistical estimation and regression analysis. Brief content:
random variables and probability distributions; mathematical expectation and
variance; statistical estimation; confidence intervals; regression analysis for
engineering data.

ID-2 UC-1

Interview

TOTAL

36

72




3 Methodological recommendations for studying theoretical material

Independent work of a student during lecture classes includes studying theoretical
questions assigned for independent study in accordance with the syllabus, working through
lecture materials to prepare for knowledge control in lecture classes (questioning), and
preparing questions for discussion during consultations with the teacher.

Work with lecture material does not end with the lecture. For every 2 hours of lecture,
about one hour should be spent working with the notes. During this time, it is necessary to re-
read the notes, supplement them with information that was remembered from the teacher's
speech but could not be written down. While working with the notes, one should note unclear
questions to be clarified with the teacher during consultation. Questions related to the lecture
topic that the teacher assigned for independent study should be highlighted separately.

A lecture summary actively worked on during the semester will later serve as the
basis for preparing for the exam.

Questions for independent study are presented in section 5.

Independent work during practical classes includes completing assignments for
practical classes, in particular solving problems of varying difficulty levels. The problems are
provided in the methodological guidelines for practical classes and in the assessment tools.

Knowing the topic of the practical class, one should prepare for it in advance. For
effective preparation for a practical class, it is necessary to have a methodological guide for the
practical class.

The criteria for assessing practical classes are presented in the assessment tools.

When checking a practical assignment, the following are assessed: the sequence and
rationality of presenting the material; completeness and sufficiency of the answer; scientific
rigor in handling basic concepts; use and study of additional literary sources.

The criteria for assessing the results of independent work: questions for interviews and
exams are given in the assessment tools for the discipline.

4 Methodological recommendations for organizing independent work of students

Independent work is one of the types of learning activities of students; it contributes
to the development of independence, responsibility, organization, and a creative approach to
solving problems at the educational and professional level.

In-class independent work in the discipline is carried out in training sessions under the
direct guidance of the teacher and according to the teacher's assignment.

Out-of-class independent work is performed according to the teacher's assignment
without the teacher's direct participation.

The types of assignments for out-of-class independent work, their content, and nature
can be variable and differentiated, taking into account the specifics of the discipline being
studied and the individual characteristics of the student.

Monitoring of independent work and evaluation of its results is organized as a unity of

two forms:
1. Self-monitoring and self-assessment by the student;
2. Monitoring and assessment by the teacher.

5 Methodological recommendations for preparing for practical classes

A practical class is one of the most effective types of training sessions in which students
learn to work creatively, argue and defend their position, and correctly and clearly express
their thoughts to an audience. The main thing in preparing and conducting practical
classes is the student's independent work on studying the topic. The student must know
exactly the plan of the lesson or the specific assignment for it. Key issues of the topic are
discussed in class, but there may also be issues that were not covered in the lecture. There
may also be special assignments for a particular topic.

One should prepare for a practical class in advance. It is necessary to carefully review



the plan and other materials, understand the issues to be discussed. Then one needs to select
literature and other necessary material, including recommended material (through the
library, the department's educational and methodological office, etc.). But first of all, one
should refer to one's lecture notes and the relevant section of the textbook. The study of all
sources should be aimed at finding answers to the issues raised in the practice-oriented classes.

The final stage of preparation for classes consists of completing individual assignments.





