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1. The purpose and objectives of mastering the discipline

The purpose of mastering the discipline is the formation of general professional competencies
of the bachelor in the direction of training 11.03.02 Infocommunication technologies and
communication systems, by studying the basics of the theory of the function of a complex variable.

Objectives of mastering the discipline:

« formation of systematized knowledge in the field of the theory of functions of a complex
variable;

* expansion to a complex area of the basic concepts used in actual analysis: function, limit,
continuity, differentiability, integrability;

* to familiarize students with practical applications of the methods of the theory of the function
of a complex variable for solving problems of engineering activity.

2. Place of the discipline (module) in the structure of the educational program
The discipline "Functions of a complex variable and integral transformation" belongs to the
Compulsory part of the disciplines Block 1.Disciplines (modules).

3. List of planned learning outcomes in the discipline (module) correlated with the

planned results of the development of the educational program

Code, formulation of

Indicator code, wording

Planned learning outcomes in

apply a systematic approach
to solving problems

systematic approach

competence the discipline (module),
characterizing the stages of
the formation of
competencies, indicators
UK-1. Able to search, | ID-1 yk.1 identifies a problem Identifies a problem
critically  analyze and | situation, carries out its multivariate | situation, carries out its
synthesize information, | analysis and diagnosis based on a multivariate analysis and

diagnosis based on a
systematic approach

ID-2 yk-1 searches, selects and
systematizes information to
determine alternative options for
strategic solutions in a problem
situation

Searches, selects and
systematizes information to
determine alternative options
for strategic solutions in a
problem situation based on a
comprehensive analysis

ID-3 uk-1 determines and assesses
the risks of possible solutions to a
problem situation, chooses the best
option for its solution.

Identifies and assesses the
risks of possible solutions to a
problem situation, chooses
the best option for its solution
based on a comprehensive
analysis.

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

Scope of classes: total: 2 EC 72 academic hours.

OFO,
in acad. hours

Contact work:

Lectures/from them practical training

Laboratory work/from them practical training




Practical training/of which practical training 40.00
Independent work 32.00
Forms of control

Exam

Credit +
Credit with a grade

Term papers no

5. The content of the discipline, structured by topics (sections) with an indication of the
number of hours and types of classes

Full-time
Contact work of students with the teacher /
of them in the form of practical training,
hours Forms of
. . Emerging - £ current
0| gt onOure | o,
p Y indicators if‘ e of
2 g progress
& = 2
L Qo 9 2w
2 5 3 g2
3 e 2-
— ~~ S
1 | Complex numbers and ID-1 uk-1 4.00 4.00 Problem
operations on them ID-2 yk-1 solving
ID-3 k-1
2 | Complex Variable ID-1 uk-1 4.00 4.00 Problem
Function ID-2 yk-1 solving
ID-3 k-1
3 | Differentiation of ID-1 yk-1 4.00 4.00 Problem
functions of a complex ID-2 yk-1 solving
variable ID-3 yk-1
4 | Integral of a function of ID-1 yk-1 4.00 4.00 Problem
a complex variable ID-2 yk-1 solving
ID-3 k-1
5 | Numerical and functional ID-1 uka 6.00 4.00 Problem
complex series ID-2 yk-1 solving
ID-3 k-1
6 | Taylor and Laurent ID-1 uk-1 6.00 4.00 Problem
series ID-2 uk-i solving
ID-3 yk.i
7 | Isolated Singular Points ID-1 uk-i 6.00 4.00 Problem
ID-2 uk-1 solving
ID-3 uk-1
8 | Elements of the Theory ID-1 uk-1 6.00 4.00 Problem
of Deductions ID-2 yk solving
ID-3 yk.i
TOTAL for the 3rd 40.00 32.00 | Problem
semester solving




TOTAL 40.00 32.00

6. Fund of assessment tools for the discipline (module)

The Assessment Tools Fund (WF) for a discipline (module) is based on a list of mastered
competencies with an indication of indicators. The FAT provides objective control over the
achievement of the planned learning outcomes. The FAT includes:

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

- methodological materials that determine the procedures for assessing knowledge, skills, and
(or) work experience that characterize the stages of competence formation (included in the
methodological guidelines for those types of work that are provided for by the curriculum and provide
for the assessment of the formation of competencies);

- standard assessment tools necessary for assessing knowledge, skills and the level of
competence formation.

The FAT is an appendix to this program of the discipline (module).

7. Methodical instructions for students on mastering the discipline

Starting work, each student should take into account the following provisions.

The discipline (module) is built on a thematic principle, each topic is a logically complete
section.

The lecture material is devoted to the consideration of the key, basic provisions of the courses
and the explanation of educational tasks submitted for independent work of students.

Practical classes are conducted in order to consolidate the learned information, to acquire
skills for its application in solving practical problems in the relevant subject area.

Independent work of students is aimed at independent study of additional material, preparation
for practical and laboratory classes, as well as the performance of all types of independent work.

For the successful development of the discipline, it is necessary to perform all types of
independent work, using the recommended sources of information.

8. Educational, methodological and information support of the discipline

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

8.1.1. List of basic literature:

1. Sveshnikov A.G., Tikhonov A.N. Teoriya funktsii kompleksnoy variable [Theory of
functions of a complex variable]. - 6th ed., stereotype. - Moscow: Fizmatlit, 2020. - 334 p.

2. Tkachenko S. V. Osnovnye opredeleniya i teoremy teorii funktsii kompleksnogo
permeremennogo [Basic definitions and theorems of the theory of functions of a complex variable].
- Basic definitions and theorems of the theory of functions of a complex variable, The entire term of
copyright protection. - Electron. dan. - Lipetsk: Lipetsk State Technical University, EBS ASV,
2019. - 80 p.

3. Kaibkhanov K. E., Ershov V. V., Tetruashvili E. V. Tetruashvili [Theory of functions of a
complex variable]. - Saratov: IPR Media, 2019.- 123 p

8.1.2. List of additional literature:

1. Nakhman A. D. Teoriya funktsii kompleksnogo permeremennogo Elektronnyi resurs :
Uchebnoye posobie [Theory of functions of a complex variable]. - Saratov : IPR Media, 2019. - 212
p.

2. Theory of functions of a complex variable : textbook / N. V. Gredasova, N. 1. Zhelonkina,
M. A. Koreshnikova [i dr.] ; edited by A. N. Sesekin. - Theory of functions of a complex variable,
2026-04-22. - Electron. dan. (1 file). - Yekaterinburg : Ural University Press, 2018. - 128 p. -
electronic. - The book is in the premium version of EBS IPRBOOKS. - ISBN 978-5-7996-2472-9,
unlimited copies

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




1. Andrukhiv L. V., Yartseva E. P. Kompleksnoye analiz : uchebnoe posobie (praktikum)
[Comprehensive analysis: textbook (practicum)] / L. V. Andrukhiv, E. P. Yartseva ; Ministry of
Science and Higher Education of the Russian Federation, Federal State Autonomous Educational
Institution of Higher Education "North-Caucasian Federal University". - Stavropol : NCFU, 2020. -
119 p. : ill., 15 copies

2. Methodical recommendations for practical classes in the discipline " Functions of a
complex variable and integral transformation"

3. Methodical recommendations for independent work in the discipline
complex variable and integral transformation"

" Functions of a

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

1 Official site of the Scientific Library of the Federal State Autonomous Educational
Institution of Higher Education of NCFU [Electronic resource] // http://catalog.ncfu.ru/catalog/ncfu.

2 Official site Consultant Plus [electronic resource] // http://www.consultant.ru.

3 Information and legal portal "Garant" [electronic resource] // http://www.garant.ru/

4 Scientific Electronic Library eLIBRARY.RU [Electronic resource] // http://elibrary.ru.

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 reading lectures, computer equipment is used, demonstrations of presentation
multimedia materials. At seminars and practical classes, students present presentations prepared by
them during the hours of independent work.

Information reference systems:

Information and reference and information and legal systems used in the study of the
discipline:

1 Official site of the Scientific Library of the Federal State Autonomous Educational
Institution of Higher Education of NCFU [Electronic resource] // http://catalog.ncfu.ru/catalog/ncfu.

2 Official site Consultant Plus [electronic resource] // http://www.consultant.ru.

3 Information and legal portal "Garant" [electronic resource] // http://www.garant.ru/

4 Scientific Electronic Library eLIBRARY.RU [Electronic resource] // http://elibrary.ru.

Software:

1 Viola Workstation 10

2 Alt Workstation K

3 Viola "Server"

4 Office software package - P7-Office

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

Lectures Classroom for training sessions, equipped with multimedia equipment and
technical teaching aids.

Practical exercises|Classroom for training sessions, equipped with multimedia equipment and
technical teaching aids.

Independent work [Room for independent work of students, equipped with computer equipment
with the ability to connect to the Internet and the ability to access the
electronic information and educational environment of the university

Practical training (It is carried out in the structural divisions of the university and (or)
in organizations that carry out activities in the profile of the relevant
educational program, including its structural subdivision




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

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

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

The development 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 the accessibility of higher education under the educational program by
persons with disabilities when mastering the discipline (module), the following is ensured:

1) for visually impaired persons:

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

- written tasks, as well as instructions on the procedure for their implementation, are drawn
up in enlarged font,

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

- individual uniform lighting of at least 300 lux,

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

2) for persons with hearing disabilities:

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

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

- is provided with appropriate sound means of reproducing information;

3) for persons with disabilities with musculoskeletal disorders (including those with severe
disorders of the motor functions of the upper extremities or the absence of upper limbs):

- written tasks are performed on a computer with specialized software or dictated to an
assistant;

- At the request of the student, tasks can be performed orally.

12. Features of the implementation of the discipline using distance educational
technologies and e-learning

According to Part 1 of Article 16 of the Federal Law of December 29, 2012 No 273-FZ "On
Education in the Russian Federation", e-learning is understood as the organization of educational
activities with the use of information contained in databases and used in the implementation of
educational programs and information technologies, technical means, as well as information and
telecommunication networks that ensure the transmission of this information through communication
lines, the interaction of students and teachers. Distance educational technologies are understood as
educational technologies implemented mainly with the use of information and telecommunication
networks with indirect (at a distance) interaction between students and teachers.

The discipline can be implemented using distance learning technologies and e-learning in
whole or in part. The components of the discipline's teaching materials (the discipline's work program,
assessment and methodological materials, forms of certification), implemented using distance
learning technologies and e-learning, contain an indication of their use.

When organizing educational activities with the use of distance educational technologies and
e-learning, asynchronous and synchronous ways of interacting with participants in educational
relations through the information and telecommunication network "Internet" may be provided.



When using distance learning technologies and e-learning, the schedule for the discipline
indicates: ways of interaction between participants in educational relations through the information
and telecommunication network "Internet" (videoconferencing, ET - electronic testing); links to the
electronic information and educational environment of NCFU, to educational platforms and resources
of other organizations to which open access is provided through the information and
telecommunication network "Internet"; for synchronous learning - the time of online classes and
teachers; for asynchronous learning - the authors of online courses.

When organizing intermediate certification using distance learning technologies and e-
learning, the Methodological Recommendations for the use of technical means that ensure the
objectivity of results during intermediate and state final certification in educational programs of
higher education - bachelor's programs, specialist programs and master's programs using distance
educational technologies are used (Letter of the Ministry of Education and Science of Russia dated
07.12.2020 No MN-19/1573-AN "On the direction of methodological recommendations").

The implementation of the discipline using e-learning and distance learning technologies is
carried out using the electronic information and educational environment of NCFU, to which students
have access through the information and telecommunication network "Internet", or using the
resources of other organizations, including platforms that provide services for video conferences,
online meetings and distance learning (MTS-Link), as well as using the capabilities of social networks
for communication between students and teachers.

Educational and methodological support of the discipline implemented with the use of e-
learning and distance educational technologies includes a work program, teaching aids or a course of
lectures presented in electronic form, guidelines for the implementation of various types of
educational activities of students provided for by the discipline, and other educational materials
posted in the information and educational environment of NCFU.



