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General information 

Summary 

This course focuses on fiber optic technology used in telecommunication networks. It covers optical fiber 
types, transmission principles, and key components such as transmitters, receivers, and amplifiers. 
Students learn about network design, installation, and maintenance of fiber optic systems. Special 
attention is given to advancements in fiber optic communication and their role in high-speed data 
transmission. 

Course objectives and goals 

The main goal of studying this course is to familiarize students with the principles and applications of 
fiber optic communication systems, including the structure, properties, and transmission mechanisms of 
optical fibers. The course provides knowledge on the design, installation, maintenance, and testing of 
fiber optic networks, ensuring students acquire practical skills relevant to modern telecommunications. 
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Emphasis is placed on the role of fiber optics in high-speed data transmission, enabling students to 
understand its significance in contemporary telecommunication infrastructure. Additionally, the course 
aims to develop competencies in analyzing and implementing advanced fiber optic solutions, preparing 
specialists for the operation and maintenance of fiber optic telecommunication systems. 

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. 
LO5. 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 
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, 
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and master classes are used as teaching methods aimed at activating and stimulating the educational and 
cognitive activities of students. 
 

Program of the course 

Topics of the lectures 

Topic 1: Introduction to Fiber Optic Communication 
(Fundamental principles of fiber optic communication; key advantages of fiber optics in 
telecommunication networks) 
Topic 2: Optical Fibers: Structure, Types, and Properties 
(Types of optical fibers; optical fiber parameters (attenuation, dispersion, bandwidth)) 
Topic 3: Fiber Optic Components and Equipment 
(Main components of a fiber optic communication system; optical transmitters, receivers, amplifiers and 
connectors; wavelength-division multiplexers (WDM) in fiber optic networks) 
Topic 4: Fiber Optic Network Design and Implementation 
Topic 5: Testing, Maintenance, and Troubleshooting of Fiber Optic Systems 
(Standard methods for testing fiber optic networks; signal loss and faults in fiber optic cables) 
Topic 6: Future Trends and Innovations in Fiber Optic Communications 
 

Topics of the workshops 

Topic 1: Fundamentals of Fiber Optic Communication 
Topic 2: Hands-on Demonstration of Optical Fiber Components  
Topic 3: Optical Fiber Structure and Property Analysis  
Topic 4: Practical Testing of Optical Fiber Parameters  
Topic 5: Fiber Optic Transmitters and Receivers – Functionality & Testing  
Topic 6: Application of Wavelength Division Multiplexing (WDM)  
Topic 7: Design of Fiber Optic Networks  
Topic 8: Practical Installation of Fiber Optic Cables  
Topic 9: Fiber Optic System Testing and Troubleshooting  
Topic 10: Advanced Fiber Optic Maintenance Techniques  
Topic 11: Innovations in Fiber Optic Technology  
Topic 12: Future Challenges and Applications of Fiber Optics  
. 

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. Keiser, G. Introduction to Fiber-Optic Communications. Cambridge: Cambridge University Press, 2022. 
ISBN: 9781108847573. 
2. Binh, L. N. Optical Fiber Communication Systems with MATLAB® and Simulink® Models. Boca Raton, 
FL: CRC Press, 2017. ISBN: 9781498725287. 
3. Hecht, J. Understanding Fiber Optics. 5th ed. Bellingham, WA: SPIE Press, 2015. ISBN: 9781511445658.  
4. Senior, J. M. Optical Fiber Communications: Principles and Practice. 3rd ed. Harlow, UK: Pearson 
Education, 2019. ISBN: 9780130326812. 
 
Additional materials 
5. Keiser, G. Optical Fiber Communications. 4th ed. New York: McGraw-Hill, 2010. ISBN: 9780073380717. 
6. Hecht, J. Understanding Fiber Optics. 5th ed. Bellingham, WA: SPIE Press, 2015. ISBN: 9781510604001. 
7. Ramaswami, R., Sivarajan, K. N., and Galen, H. Optical Networks: A Practical Perspective. 3rd ed. San 
Francisco, CA: Morgan Kaufmann, 2009. ISBN: 9780123740922. 
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Assessment and grading  

Criteria for assessment of student 
performance, and the final score structure 

100% of the final grade consists of the results of the 
assessment in the test (60 %), current assessment 
(30 %) and completion of individual tasks (10 %). 
 
 

Grading scale  

Total 
points 

National ECTS 

90–100 Excellent A 
82–89 Good B 
75–81 Good C 
64–74 Satisfactory D 
60–63 Satisfactory E 
35–59 Unsatisfactory 

(requires additional 
learning) 

FX 

1–34 Unsatisfactory (requires 
repetition of the course) 

F 

 

 

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/  
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