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General information

Summary

This course covers the principles and technologies used in modern telecommunication transmission
systems. [t explores signal transmission methods, modulation techniques, and network architectures.
Topics include wired and wireless transmission, multiplexing, and error correction. Emphasis is placed
on system performance, reliability, and emerging trends in telecommunications..

Course objectives and goals

The main goal of studying this course is to acquaint students with the fundamental principles and
technologies of telecommunication transmission systems, including various signal transmission methods,
modulation, and multiplexing techniques. The course aims to develop students' ability to analyze and
evaluate system performance, ensuring signal integrity and efficient data transmission. Special attention
is given to modern network architectures and industry standards, enabling students to apply theoretical
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knowledge in real-world telecommunications. Additionally, the course provides a foundation for
understanding reliability, error correction, and emerging trends in transmission systems, preparing
students for professional roles in the field.

Format of classes

Lectures, practical studies, consultations, self-study. Final control in the form of an exam.

Competencies

GC1. Ability to abstract thinking, analysis and synthesis.

GC7. Ability to learn and master modern knowledge.

GC8. Ability to identify, formulate and solve problems.

PC3. Ability to use basic methods, methods and means of obtaining, transmitting, processing and storing
information.

PC4. The ability to perform computer modeling of devices, systems and processes using universal
packages of application programs, to develop software.

PC5. Ability to use regulatory and legal documentation related to information and telecommunication
networks, telecommunication and radiotechnical systems (laws of Ukraine, technical regulations,
international and national standards, recommendations of the International Telecommunication Union,
etc.) to solve professional tasks.

PC6. The ability to conduct instrumental measurements in information communication networks,
telecommunications and radio engineering systems.

PC9. Ability to accept and develop new equipment in accordance with current regulations

PC15. The ability to make calculations in the process of designing buildings and means of information and
telecommunication networks, telecommunication and radio technical systems, in accordance with the
technical task using both standard and independently created methods, techniques and software tools for
design automation

Learning outcomes

LO1. Knowledge of theories and methods of fundamental and general engineering sciences in the volume
necessary for solving specialized tasks and practical problems in the field of professional activity.

LOS5. The ability to perform calculations of elements of telecommunication systems, information and
telecommunication networks, radio technical systems and television and radio broadcasting systems,
according to the technical task in accordance with international standards, using design automation tools,
including created independently.

LO6. The ability to design, including schematically, new (to modernize existing) elements (modules,
blocks, nodes) of telecommunication and radio engineering systems, television and radio broadcasting
systems, etc.

LO8. The ability to apply modern achievements in the field of professional activity in order to build
perspective telecommunication systems, information communication, telecommunication networks,
radio technical systems and television and radio broadcasting systems, etc.

LO12. The ability to use systems of modeling and automation of circuit design for the development of
elements, nodes, blocks of radio engineering and telecommunication systems

Student workload

The total volume of the course is 90 hours (3 ECTS credits): lectures - 12 hours, practical studies - 24
hours, self-study - 54 hours.

Course prerequisites

For successfully completion of the course, students must have knowledge and practical skills in the

nmon

following courses: "Fundamentals of electronics”, "Theory of Electric Communications”, "Computing and

Information Technology", "Physical Fundamentals of Telecommunications"
Features of the course, teaching and learning methods, and technologies

In the course of teaching the discipline, the teacher uses explanatory-illustrative (informational-
receptive) and reproductive teaching methods. Presentations, conversations, individual group projects,
and master classes are used as teaching methods aimed at activating and stimulating the educational and
cognitive activities of students.

National Technical University

Transmission Systems in Telecommunications “Kharkiv Polytechnic Institute”




Program of the course

Topics of the lectures

Topic 1: Introduction to Telecommunication Transmission Systems.

(Fundamental principles of telecommunication transmission systems; analog and digital transmission
systems; key components of a transmission system)

Topic 2: Signal Transmission and Modulation Techniques

(different types of signal transmission (baseband vs. broadband), modulation (AM, FM, PM); significance
of bandwidth and spectral efficiency)

Topic 3: Multiplexing and Data Transmission Techniques

(Multiplexing; TDM, FDM, WDM, CDM )

Topic 4: Transmission Media and Network Infrastructure

(Characteristics of different transmission media (copper, fiber optic, wireless), signal quality and
reliability; transmission network infrastructure)

Topic 5: Error Detection, Correction, and Network Performance

(Common sources of transmission errors in telecommunication systems; error detection and correction
techniques)

Topic 6: Emerging Trends and Future of Transmission Systems

Topics of the workshops

Topic 1: Basics of Telecommunication Transmission Systems

Topic 2: Practical Analysis of Telecommunication System Components
Topic 3: Hands-on Modulation Techniques in Telecommunications
Topic 4: Bandwidth and Spectral Efficiency Analysis

Topic 5: Simulation of Multiplexing Techniques

Topic 6: Practical Implementation of Multiplexing in Networks

Topic 7: Transmission Media Performance Testing

Topic 8: Network Infrastructure Design for Efficient Transmission
Topic 9: Error Detection and Correction Mechanisms in Practice

Topic 10: Measuring and Evaluating Network Performance

Topic 11: Emerging Technologies in Transmission Systems

Topic 12: Future Applications and Challenges in Transmission Systems

Topics of the laboratory classes

Not included..
Self-study

A student's self-study is one of the forms of organization of studying, the main form of mastering
educational material in free time from classroom training. During self-study, students learn lecture
material, prepare for workshops, tests and assessment

Course materials and recommended reading

Compulsory materials

1. Robert, ]. Telecommunications: Transmission and Network Architecture. London: Springer, 2017. ISBN:
9781447108931

2. Boucher, C., and M. Nasrallah. Telecommunication Systems and Networks. ResearchGate, 2023.

3. Olivier, C., and M. Janin. Telecommunication Systems: Principles and Applications. UEH Digital Library,
2021.

4. Freeman, R. L. The Telecommunications Handbook: Engineering Guidelines for Fixed, Mobile, and
Satellite Systems. Hoboken, NJ: Wiley-IEEE Press, 2015. ISBN: 9781118861959.

Additional materials
5. Freeman, R. L. Telecommunication System Engineering. 4th ed. Hoboken, NJ: Wiley-Interscience, 2004.
ISBN: 9780471451334.
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6. Bell Telephone Laboratories. Transmission Systems for Communications. 4th ed. New York: Bell
Telephone Laboratories, 1971.

7. Winch, R. G. Telecommunications Transmission Systems. 2nd ed. New York: McGraw-Hill, 1998. ISBN:
9780070704301.

Assessment and grading

Criteria for assessment of student Grading scale

performance, and the final score structure Total National ECTS

100% of the final grade consists of the results of the points

assessment in the test (60 %), current assessment 90-100  Excellent A

(30 %) and completion of individual tasks (10 %). 82-89 Good B
75-81 Good C
64-74 Satisfactory D
60-63 Satisfactory E

35-59 Unsatisfactory FX
(requires additional
learning)

1-34 Unsatisfactory (requires  F

repetition of the course)

Norms of academic integrity and course policy

The student must adhere to the Code of Ethics of Academic Relations and Integrity of NTU "KhPI": to
demonstrate discipline, good manners, kindness, honesty, and responsibility. Conflict situations should be
openly discussed in academic groups with a lecturer, and if it is impossible to resolve the conflict, they
should be brought to the attention of the Institute's management.

Regulatory and legal documents related to the implementation of the principles of academic integrity at
NTU "KhPI" are available on the website: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-
dobrochesnist/

Approval

Approved by Date, signature Head of the department
Pavlo PUSTOVOITOV

Date, signature Guarantor of the educational
program
Galyna SOKOL
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