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1. The purpose and objectives of mastering the discipline (module)

The objective of this course is to study the theory of electrical and radio circuits for solving
problems related to the transmission, processing, and distribution of electrical signals in communica-
tion systems. The "Circuit Analysis" course should provide a general technical foundation for training
future specialists in the field of infocommunication technologies and communication systems, as well
as create the necessary basis for successful mastery of subsequent specialized disciplines in the cur-
riculum. It should foster the development of students' creative abilities, the ability to formulate and
solve problems in the studied specialty, and the ability to creatively apply and independently improve
their knowledge. These goals are achieved through the fundamentalization, intensification, and indi-
vidualization of the learning process through the introduction and effective use of advances in info-
communication technologies in the educational process. As a result of studying this course, students
should develop the knowledge, skills, and abilities necessary to independently analyze various elec-
trical circuits of infocommunication devices.

Objectives for mastering the discipline:

The main objective of the course is to provide students with a comprehensive understanding
of the electromagnetic field in electrical and radio circuits, which form the basis of various infor-
mation and communication technology devices.
Other objectives include mastering modern methods of analysis, synthesis, and calculation of electri-
cal and radio circuits, as well as methods for modeling and studying various modes of electrical and
radio circuits on personal computers.

2. The place of the discipline (module) in the structure of the educational program
This course is part of Block 1 "Disciplines (Modules)" (compulsory part). B1.0.14. It is completed
in the 3rd semester.

3. List of planned learning outcomes for the discipline (module), correlated with the
planned learning outcomes for the educational program

Code, formulation of
competence

Code, indicator formulation

Planned learning outcomes for

the discipline (module), charac-

terizing the stages of formation
of competencies, indicators

OPK-1. Capable of
using the principles,
laws, and methods of
natural science and
mathematics to solve
engineering  prob-
lems.

ID-1 opk-1 understands the fundamental
laws of nature and the basic physical
mathematical laws and methods of accu-
mulation, transmission and processing of
information.

Understands the fundamental
laws of nature, physical phenom-
ena and processes, basic physical
methods and mathematical tech-
niques used in the theory of elec-
trical and radio circuits for stor-
ing, transmitting and processing
information.

ID-2 opk-1 applies physical laws and
mathematical methods to solve theoreti-
cal and applied problems.

Applies physical laws and meth-
ods to formalize the representa-
tion of physical phenomena and
processes occurring in electrical
and radio circuits.

ID-3 opk-1uses knowledge of physics
and mathematics when solving practical
problems.

Uses knowledge of physics and
the theory of electrical and radio
circuits when solving practical
engineering problems.

OPK-2. Capable of

ID-3 opk-2 understands the basic methods

Understands the basic methods




Code, formulation of

Code, indicator formulation

Planned learning outcomes for

competence the discipline (module), charac-
terizing the stages of formation

of competencies, indicators
independently  con- | and means of conducting experimental | and means of conducting experi-

ducting experimental
research and using
basic techniques for
processing and pre-
senting the obtained
data.

research, standardization and certifica-
tion systems.

mental studies of electrical and
radio technical circuits using
computer technology.

ID-4 opk2 selects measurement methods
and tools and conducts experimental re-
search.

Conducts experimental studies
of electrical and radio circuits,
selects the necessary methods
and means of measurement.

ID-5 opk-> has methods for processing
and presenting the obtained data and as-
sessing the error of the measurement re-
sults.

Proficient in methods of pro-
cessing and presenting obtained
data and assessing the error of
measurement results.

4. Volume of the academic discipline (module) and forms of control*

Number of lessons: total: 3 z.e., 108 academic hours OFO,
in academic hours
Contact work: 32.00
Lectures/including practical training 0
Laboratory work /including practical training 0
Practical classes /including practical training 32.00/ -
Independent work 76.00 / -
Forms of control
Exam No
Credit Yes
Credit with grade No
Calculation and graphic works No
Coursework No
Tests No

5. The content of the discipline (module), structured by topics (sections) indicating the

number of hours and types of classes
5.1.Thematic plan of the course (module)

Developed
Section (topic) of the discipline and | competen-
No. : R
brief content cies, indi-
cators

full-time education Forms of]
the cur-
) g g rent
Contact work of students witha | < 2 | control
C . o o
teacher/qf whlch in the form of 22 lacademic
practical training, hours é ‘g perfor-
— mance




Lectures

Practical clas-

ses

Laboratory
work

3rd semester

Basic laws and methods of analysis
of electrical and radio circuits
Laws of current, voltage, and power
distribution in electrical circuits. Elec-
trical circuits: basic concepts. Funda-
mental laws of circuit theory. Power
in an electrical circuit.
Equivalent transformations of electri-
cal circuits.

Methods of analyzing linear electric
circuits. The principle of superposi-
tion. The superposition method. The
Kirchhoff equation method. The loop
current method. The nodal potential
method. The equivalent generator
method.

Practical lesson No. 1 Study of electri-
cal circuits using the superposition
method and the equivalent generator
method

OPK-1
ID-1 opk-1
ID-2 opx-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opx-2
ID-5 opk-2

Inter-
view

Practical lesson #2 Study of ideal
elements of sinusoidal current cir-
cuits

OPK-1
ID-1 opk-1
ID-2 opk-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opk-2
ID-5 opk-2

Sinusoidal current electrical cir-
cuits

Sinusoidal current. Generation of si-
nusoidal EMF. Basic quantities char-
acterizing sinusoidal EMF, voltages ,
and currents . Forms of representation
of sinusoidal current.

Ideal elements in a sinusoidal current
circuit. Ideal resistor in a sinusoidal
current circuit. Ideal inductive coil in
a sinusoidal current circuit. Ideal ca-
pacitor in a sinusoidal current circuit.
Analysis of linear electric circuits
with sinusoidal current. Analysis of]
circuits with series and parallel con-
nection of elements. Analysis of]
three-phase  circuits.  Three-phase
EMF system. Analysis of a three-
phase circuit with a symmetrical load.

OPK-1
ID-1 opk-1
ID-2 opk-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opk-2
ID-5 opk-2

Inter-
view




Analysis of a three-phase circuit with
an asymmetrical load.

Practical lesson #3 Study of un-
branched sinusoidal current circuits

Practical lesson #4 Study of branched
sinusoidal current circuits

OPK-1
ID-1 opk-1
ID-2 opk-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opk-2
ID-5 opk-2

Frequency characteristics of electri-
cal and radio circuits

Complex transfer functions of cir-
cuits. Frequency characteristics off
first- and second-order aperiodic cir-
cuits. Parameters and frequency char-
acteristics of single oscillatory cir-
cuits. Frequency characteristics off
coupled oscillatory circuits. Equiva-
lent circuits for coupled circuits. Res-
onance phenomena in coupled cir-
cuits. Transfer frequency characteris-
tics of coupled oscillatory circuits.
Characteristics of radio signals. Tem-
poral representation of signals. Dis-
crete spectrum of periodic signals.
Aperiodic signals and their spectra.

Practical lesson #5 Study of three-
phase circuits

OPK-1
ID-1 opx-1
ID-2 opk-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opk-2
ID-5 opk-2

Inter-
view

Practical lesson #6 Study of frequency
characteristics of aperiodic circuits

OPK-1
ID-1 opk-1
ID-2 opk-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opk-2
ID-5 opk-2

Transient processes in electrical
and radio circuits

Commutation laws. Transient analysis
using the classical method. The La-
place transform and its properties. Op-
erator equivalent circuits for ideal ele-
ments. Transient analysis in a linear
electric circuit using the operator
method. Time characteristics of elec-
trical and electronic circuits. Time
characteristics of first-order circuits.
Time characteristics of second-order
circuits.

OPK-1
ID-1 opk-1
ID-2 opk-1
ID-3 opk-1

OPK-2
ID-3 opk-2
ID-4 opk-2
ID-5 opk-2

Inter-
view




Practical lesson #7 Study of frequency
characteristics of single oscillatory

circuits
Practical lesson #8 Study of time char-| OPK-1 4 8
acteristics of aperiodic circuits ID-1 opk-1
ID-2 opk-1
ID'3 OPK-1
OPK-2
ID-3 OPK- 2
ID-4 opk-2
ID-5 opk-2
5 [Four-port networks OPK-1 4 6 Inter-
Primary parameters of four-port net-{ ID-1 opk-1 view

works. Characteristic parameters of| ID-2 opk-1
four-port networks. Compound four-{ ID-3 opk-i
port networks. Electrical LC filters.] OPK-2
LC filter filtering conditions. Fre-| ID-3 opk-2
quency responses of LC filters. Active| ID-4 opk-2
RC filters. ID-5 opk-2
First-order active RC filters. Second-
order active RC filters.

Practical Lesson #9 Study of quadri-

poles
Practical Lesson #10: Study of Fre-| OPK-1 4 6
quency Responses of LC Filters ID-1 opk-1

ID-2 opk-1

ID-3 opk-1

OPK-2

ID-3 opk-2

ID-4 opk-2

ID-5 opk-2
TOTAL 32.00 76.00

6. Fund of assessment tools for conducting ongoing monitoring of academic performance
and midterm assessment of students in a discipline (module)

The Assessment Toolkit (AT) for ongoing performance monitoring and midterm assessment
of students in the " Circuit Analysis" course (module) is based on a list of competencies to be mas-
tered, indicating the stages of their development during the course (module) mastery. The AT pro-
vides objective monitoring of the achievement of planned learning outcomes. The AT includes:

- description of indicators and criteria for assessing competencies at various stages of their
formation, description of assessment scales;

- methodological materials defining the procedures for assessing knowledge, skills, abilities
and (or) work experience, characterizing the stages of competence development;

- standard test assignments and other materials necessary for assessing knowledge, skills and
the level of mastery of the developed competencies in the process of mastering the discipline (mod-
ule).

FOS is an appendix to this discipline (module) program.

7. Methodological guidelines for students on mastering the discipline
When starting work, each student should take into account the following provisions.
The discipline (module) is structured on a thematic principle, each topic is a logically complete
section.



The lecture material is devoted to the examination of key, basic provisions of the courses and
an explanation of the educational assignments assigned to students for independent work.

Laboratory work is carried out with the aim of consolidating the acquired information and ac-
quiring skills for its application in solving research and experimental problems in the relevant subject
area.

Students' independent work is aimed at independent study of additional material, preparation
for laboratory work, and completion of all types of independent work.

To successfully master the course, it is necessary to complete all types of independent work
using the recommended sources of information.

8. Educational, methodological and informational support of the discipline

8.1. List of basic and additional literature required for mastering the discipline (module)

8.1.1. List of main literature:

1. Ivanov M.T. Radio engineering circuits and signals: textbook / M. Ivanov, A. Sergienko,
V. Ushakov. - SPb.: Piter, 2014. - 334 p.; 24. - (Textbook for universities. Third generation standard).
- Approval stamp: Rec. UMO. - Bibliography: p. 320. - Alphabetical index: pp. 321-334. - ISBN 978-
5-496-00503-6 — 15 copies.

2. Kaganov V.I. Radio engineering circuits and signals: computerized course: textbook for
universities / V. I. Kaganov. - 2nd ed., revised and enlarged. - Moscow: FORUM: INFRA-M, 2013.
-431 p.: ill.; 25. - (Higher education. Bachelor's degree). - Stamp: Add. MO. - Bibliography: pp. 423-
426. - ISBN 978-5-91134-719-2. - ISBN 978-5-16-006471-0 — 15 copies.

3. Fedosov V.P. Radio engineering circuits and signals: a tutorial / V.P. Fedosov. - Rostov-
on-Don|Taganrog: Publishing house of the Southern Federal University, 2017. - 283 p.: ill. -
http://biblioclub.ru/. - Bibliography: p. 274. - ISBN 978-5-9275-2481-5, unlimited copies.

4. Evdokimov A.O. Radio engineering circuits and signals: a collection of problems and ex-
ercises: a tutorial / A.O. Evdokimov, S.A. Okhotnikov; Volga State Technological University, 2. -
Yoshkar-Ola: Perm State Technical University, 2017. - 96 p.: graph., schematic. - http://biblio-
club.ru/. - Bibliography in the book. - ISBN 978-5-8158-1750-0. - ISBN 978-5-8158-1887-3 (part 2),
unlimited copies.

5. Kozlov V.A. Radiotechnical Circuits and Signals Electronic resource / Kozlov V.A.: teach-
ing aid. - 2nd ed., revised and enlarged. - Kazan: KNITU-KAI, 2017. - 84 p. - Recommended for
publication by the Educational and Methodological Department of KNITU-KALI - ISBN 978-5-7579-
2290-4, unlimited copies.

8.1.2. List of additional literature:

1. Akulinichev Yu.P. Theory and technology of information transmission [Electronic re-
source]: textbook / Yu. P. Akulinichev, A. S. Bernagradt. - Electronic text data. - Tomsk: Tomsk
State University of Control Systems and Radioelectronics, El Content, 2012. - 210 p. - 978-5-4332-
0035-7. - Access mode: http://www.iprbookshop.ru/13984.html , unlimited copies.

2. Radio Engineering Circuits and Signals. Laboratory Workshop [Electronic resource]: text-
book / V. Ya. Baskey, V. M. Merenkov, D. O. Sokolova, A. N. Yakovlev; edited by A. N. Yakovlev.
— Electronic text data. — Novosibirsk: Novosibirsk State Technical University, 2014. — 113 p. —
978-5-7782-2395-0. — Access mode: http://www.iprbookshop.ru/45154.html , unlimited copies.

3. Umnyashkin S.V. Fundamentals of the Theory of Digital Signal Processing [Electronic
resource]: textbook / S. V. Umnyashkin. - Electronic text data. - M .: Tekhnosfera, 2016 .-- 528 p. -
978-5-94836-424-7. - Access mode: http://www.iprbookshop.ru/58892.html , unlimited copies.

4. Yakovlev, A. N. Fundamentals of signal theory in examples, exercises and tasks [Electronic
resource]: textbook / A. N. Yakovlev. - Electronic text data. - Novosibirsk: Novosibirsk State Tech-
nical  University, 2012. - 470 p. - 978-5-7782-1995-3. - Access mode:
http://www.iprbookshop.ru/45128.html , unlimited copies.

8.2. List of educational and methodological support for independent work of students in
a discipline (module)

1. Guidelines for practical work in the discipline "Circuit Analysis". — Stavropol, SKFU, 2026.



http://www.iprbookshop.ru/13984.html
http://www.iprbookshop.ru/45154.html
http://www.iprbookshop.ru/58892.html
http://www.iprbookshop.ru/45128.html

2. Methodological guidelines for students on organizing and conducting independent work in
the discipline "Circuit Analysis." — Stavropol, North Caucasus Federal University, 2026.

8.3. List of resources of the information and telecommunications network "Internet"
required for mastering the discipline (module)

http://www.ielectro.ru/products.html: New electrical engineering.

http://www.labcenter.com/index.cfm.

http://www.vsya-elektrotehnika.ru

www.eLibrary.ru - Scientific Electronic Library
www.iprbookshop.ru - [IPRbooks Electronic Library System

9. List of information technologies used in the implementation of the educational process
in the discipline (module), including a list of software and information reference systems

When giving lectures, computer technology is used to demonstrate presentation multimedia
materials.

During laboratory work, students conduct research on electrical and radio engineering circuits
using computer modeling software and industrial laboratory setups.

Information reference systems:

Information and reference and information and legal systems used in the study of the disci-

line:
1. http://www.vsya-elektrotehnika.ru
2. http://www.ielectro.ru/products.html: New electrical engineering.
3. http://www.labcenter.com/index.cfm.
4. Physics website. — Access mode: http://www.physel.ru.
Software:
1. NI LabView Teaching Only.
2. NI Multisim Education or Electronics Workbench.
3. PTC Mathcad
4. Test control program "Ayren"

10. Description of the material and technical base necessary for the implementation of
the educational process in the discipline (module)

The material and technical base ensures the implementation of all types of disciplinary and
interdisciplinary training, laboratory, and research work of students (portable laptop, portable projec-
tor, computers with the necessary software and Internet access).

Lecture classes  |A classroom for conducting classes, equipped with multimedia equipment and
technical teaching aids.

Laboratory classes |Auditorium 9-520, equipped with equipment and technical teaching aids for
the presentation of educational information:

- interdisciplinary laboratory platform with the NI ELVIS II + Circuit Design
software package — 10 pcs. (with the "Fundamentals of Radio Engineering
and Telecommunications" laboratory complex, the "Fundamentals of Digital
Engineering and FPGA Programming" laboratory module);

- 12 workstations consisting of: PC Dell Intel Core 13-3240
3.4GHz/4096Mb/500Gb/DVD-RW/keyboard/mouse, monitor DELL
E2014H. Connection to the Internet, access to the university's corporate net-
work.




Practical classes |Room 9-520 is equipped with equipment and technical teaching aids for pre-
senting educational information. Internet access is available, as is access to
the university's corporate network.

Independent work |A room for independent student work, equipped with computers and internet
access, providing access to an electronic information and educational environ-
ment.

Practical training |It is carried out in the structural divisions of the university and (or)
in organizations operating in the profile of the relevant educational program,
including its structural division

11. Features of mastering the discipline (module) by persons with disabilities

Students with disabilities are provided with special textbooks, teaching aids and didactic mate-
rials, special technical teaching aids for collective and individual use, the services of an assistant
(helper) who provides students with the necessary technical assistance, as well as the services of sign
language interpreters and tactile sign language interpreters.

The acquisition of a discipline (module) by students with disabilities can be organized jointly
with other students, as well as in separate groups.

The acquisition of a discipline (module) by students with disabilities is carried out taking into
account the characteristics of psychophysical development, individual capabilities and health status.

In order to ensure accessibility of higher education under the educational program for individ-
uals with disabilities, the following is provided when mastering a discipline (module):

1) for persons with visual impairments:

- the presence of an assistant who provides the student with the necessary technical assistance,
taking into account individual characteristics (helps to take up a workstation, move around, read and
complete assignments, including taking down dictation),

- written assignments, as well as instructions on how to complete them, are written in large
print,

- special textbooks, teaching aids and didactic materials (with large print or audio files),

- individual uniform illumination of at least 300 lux,

- if necessary, the student is provided with a magnifying device to complete the assignment;

2) for persons with hearing impairments:

- the presence of an assistant who provides the student with the necessary technical assistance,
taking into account individual characteristics (helps to take up a workstation, move around, read and
complete assignments, including taking down dictation),

- the availability of sound amplification equipment for collective use is ensured; if necessary,
the student is provided with sound amplification equipment for individual use;

- is provided with appropriate sound means for reproducing information;

3) for persons with disabilities who have musculoskeletal disorders (including severe impair-
ments of the motor functions of the upper limbs or the absence of upper limbs):

- written assignments are completed on a computer with specialized software or dictated to an
assistant;

- at the student’s request, assignments can be completed orally.

12. Features of the implementation of the discipline using distance learning technolo-
gies and e-learning
According to Part 1 of Article 16 of Federal Law No. 273-FZ of December 29, 2012, "On
Education in the Russian Federation," e-/earning is defined as the organization of educational activ-
ities using information contained in databases and used in the implementation of educational pro-
grams, as well as information technologies, technical means, and information and telecommunica-
tions networks that facilitate the transmission of said information over communication lines, as well
as interaction between students and teaching staff. Distance learning technologies are educational



technologies implemented primarily using information and telecommunications networks through in-
direct (remote) interaction between students and teaching staff.

The course may be delivered using distance learning technologies and e-learning, in whole or
in part. The components of the course's teaching and methodological kit (the course curriculum, as-
sessment and methodological materials, and assessment forms) implemented using distance learning
technologies and e-learning contain instructions for their use.

When organizing educational activities using distance learning technologies and e-learning,
asynchronous and synchronous methods of interaction between participants in educational relations
may be provided through the Internet information and telecommunications network.

When using distance learning technologies and e-learning, the curriculum for the discipline
shall indicate: methods of interaction between participants in educational relations via the Internet
(videoconferencing, electronic testing); links to the SKFU electronic information and educational
environment, to educational platforms and resources of other organizations that are openly accessible
via the Internet; for synchronous learning - the time of online classes and teachers; for asynchronous
learning - the authors of online courses.

When organizing midterm assessments using distance learning technologies and e-learning,
the Methodological Recommendations for the Application of Technical Means Ensuring the Objec-
tivity of Results during Midterm and State Final Assessments for Higher Education Programs—Bach-
elor's Degree Programs, Specialist Programs, and Master's Degree Programs Using Distance Learning
Technologies—are used (Letter of the Ministry of Education and Science of the Russian Federation
dated December 7, 2020, No. MN-19/1573-AN "On the Submission of Methodological Recommen-
dations").

The implementation of the course using e-learning and distance learning technologies is car-
ried out using the electronic information and educational environment of SKFU, to which students
have access via the information and telecommunications network "Internet", or using the resources
of other organizations, including platforms that provide services for video conferencing, online meet-
ings and distance learning, as well as using the capabilities of social networks for communication
between students and teachers.

The educational and methodological support for a discipline implemented using e-learning
and distance learning technologies includes a work program, educational and methodological manu-
als or a course of lectures, methodological instructions for the implementation of various types of
educational activities of students provided for by the discipline, and other educational and methodo-
logical materials posted in the information and educational environment of SKFU, presented in elec-
tronic form.



