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SYLLABUS 2018/2019 

 

Level of study Master’s course 

  

Course title in 
Ukraine 

Оптоінформатика 

Course title in 

English Optoinformatics  

Course code   ECTS credits 4 

Lecturer(s) 
PhD. Derhachov M.P. 
Email address: fftkaf@i.ua 

 

Course objectives 
(learning 

outcomes) 

This course aims at providing an introduction to Optical Information Technologies 
and its applications in optical information processing.  
The students will be exposed to theory of information and information systems, 

optical technologies of superfast information transfer and information optical 

systems, which are based on new physical principles.  
The course also seeks to provide the background knowledge necessary to 
understand in reading of research articles.  

 
Prerequisites: 

Knowledge Knowledges of on the level of the highest school.  

Skills  Physical skills at a rate of highest school.  

Courses completed No requirements.  

 
Learning effects: 

Knowledge 

Learning effects of of the course  

Relation of the 

learning effects to 
the specialization 

W01 A student has a basic knowledge about optical physics.  
W02 A student learns basics information about theory of 
information and information systems.  

W03 A student knows Fiber-optic communication systems.  
W04 A student acquires knowledge about information optical 
systems, which are based on new physical principles.  

W01 –W10 
 
 

 
 
 

 

Skills 

Learning effects of the course  
Relation of the 

learning effects to 
the specialization 

U01 A student understands Optical Transmission System 
Concepts.  

U02 A student can analyse features of Optical Fibre, Cables 
and Connectors, Optical Sources, Optical Detectors and 
Optical Devices.  
U03 A student can analyse Error probability in digital fiber 

optic communication systems.  

U04 A student understands New Physical Principles of Optical 
Information Processing.  

U01 –U07 
 
 
 

 

 
 
 
 
 
 
 

 
 
 

http://yandex.ua/clck/jsredir?from=yandex.ua%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1052.wJvHnl9s97vK2KxlL8akAYG1QH-1P7csAj80A9hEMxF4vAWge82HhHfIfRg93x6a.67acbfa135039510d3cff86207c02afe768d3a9c&uuid=&state=PEtFfuTeVD5kpHnK9lio9T6U0-imFY5IshtIYWJN7W8r-mSd8PxLv-0CVx0bn_ANpPkDaA9YMQg&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdmF0dkcwTE1QTWQ0ZzZLU3R5ZUJfTUkzT184c0tNeGhBelZHRzViMC13ZEh6WXRKNVZKcElxRUg3dGprMlZmU3dqZE5QNlJ5YTFTQjhtbndrQW4xdDlqZjJzWGR6Nl9yY2hqUkdZYkE5Yi1RRDN6TG1qWGhha01VS2d0WWF0TXpXTVVMRmpyOXpacg&b64e=2&sign=a69929dce3b5b12019a63e89eb9c9b3f&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFIueHsCb5zk8yRIA2LQ5N7TeT33r__XpyyskZpZxDBRCVCA3NO1TaeGNSQFQh3YB5QeZYsXLVP320A7fZmEM3FXJFcg8KEvBd8WhtBS1fYtEMsr0axYOlSSLnKR9M2B0R4sNyohBsattYmP0A2fzIt4BvzrN5iiUQPOzOjizJBsgssg9ivblomd4tKhXi8qM-oRhOV0veFtS&ref=orjY4mGPRjmt1xzYuZsDZSKx6sHOF1RVbs6t7s6ygRLqBQ2PL1Pn0RrcxbFOckSFpNzP6eXDRsPQk7T8ddAkAZGk1Is1Az8yPLGdS4mA5-hraGn0ugv5VipZvrRDKmlg&l10n=ru&cts=1463063562125&mc=5.685845968325183
https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwiJ4tu-7tTMAhVCiywKHYY_CScQFghAMAQ&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D1055863&usg=AFQjCNGb6aOnd4CM1Yvcxs1DFjixcB1LGw
https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwiJ4tu-7tTMAhVCiywKHYY_CScQFghAMAQ&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D1055863&usg=AFQjCNGb6aOnd4CM1Yvcxs1DFjixcB1LGw
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Social skills 

Learning effects of the course  
Relation of the 

learning effects to 

the specialization 

K01. A student has the creativity and the ability to conceptual 
thinking. 
K02 A student is able to present and justify the personal point of 
view. 
K03 A student is able to use the information technologies for the 
communication with the scientific community. 
K04 A student is aimed to expand personal knowledge and skills. 
K05 A student has the legal erudition. 
K06 A student concerned about the environmental safety of physical 
experiment. 

K01 –K06 
 
 
 
 
 

 
 

 
Course organization: 

 

Teaching methods: 

Classes will be performed in tutorial system on a weekly basis using multimedia presentation and 
internet in a form of the lectures open for discussion and questions. 
In-class exercises are designed to probe knowledge developed through this process, with emphasis on 

how well students have understood the underlying mathematical and physical ideas. 
The students will prepare one individual presentation.  

 
Assessment  methods: 
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W01      x  x    x  

W02      x  x    x  

W03      x  x    x  

W04      x  x x   x  

U01       X x    x  

U02       X x    x  

U03       X x    x  

U04       X x    x  

Form of classes 
Lecture 

(W) 

Group-exercises 

A (large 
group) 

 
K (small 
group)  

 L (Lab)  
S 

(Seminar) 
 

P 
(Project

)  
 

E 
(Exam)   

 

Contact hours 28  14 14   1 

Semester   2 

Language   English, Ukrainian 
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K01      x  x x   x  

K02       X x    x  

K03       X x x   x  

K04      x X x    x  

K05      x X x    x  

K06      x X x    x  

 
Assessment  criteria: 
 

Grades 

The grading scale will be as follows:  
90 – 100 % - A including A- excellent (eq. in Ukraine:відмінно (very good)) 

82–89 % : B including B – very good   (eq. in Ukraine: добре ( good)) 
74–81 %: C including C -   good           (eq. in Ukraine: добре ( good)) 

64–73 %: D including D – satisfactory (eq. in Ukraine: задовільно (satisfactory)) 
60–63 %: E including E – acceptable    (eq. in Ukraine: задовільно (satisfactory)) 

   < 59 %: F  failded     (eq. in Ukraine: незадовільно (unsatisfactory)) 

Criteria 

A. A student knows all terms and concepts mentioned in W1-W4, U1- U4 and  K1-
K4. A student can work without any assistances, his/her knowledge’s are creative 

and easily applied to decision of specific problem. 
B. A student knows all terms and concepts mentioned in W1-W4,   U1- U4 and  K1-
K4, yet needs a little help when decision of specific problem.  
C. A student knows all terms and concepts mentioned in W1-W4,   U1- U4 and  K1-
K4, however needs a help when decision of specific problem.  
D. A student knows the most of terms and concepts mentioned in W1-W4,   U1- U4 
and K1-K4 and has difficulty in decision of specific problem. 

E. A student knows only several terms and concepts mentioned in W1-W4,   U1- U4 
and K1-K4 and can solve only a simple problem. 
F. A student does not know most of terms and concepts mentioned in W1-W4,  
he/she did not reach the satisfactory level of knowledge this course. 

 
 
Course content (topic list): 

Topics 

W1. Theory of information and information systems  

W2. Light Propagation in Optical Fibre  

W3. Optical Sources and Optical Detectors  

W4. Error probability in digital fiber optic communication systems  

W5. Local Fiber-optic Network  

W6. Opened Optical information systems  

W7. Optical Computers  

W8. Nonlinear Optical systems of Information Processing  

W9. Analog information processing by portioned system.  

W10. Physical principles of Molecular electronics  

W11. Squeezed states of light in optic communication systems  

W12. Optical echo. Optical memory based on accumulated photon echoes. Optical 

computing  

W13. Laser beams with phase singularities. Optical vortex and its applications in 

optic communication systems  

 

https://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=0ahUKEwiJ4tu-7tTMAhVCiywKHYY_CScQFghAMAQ&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D1055863&usg=AFQjCNGb6aOnd4CM1Yvcxs1DFjixcB1LGw
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Literature: 

 

 

Compulsory reading 

 

1. Справочник. Волоконные оптические линии связи. Под ред. акад. АН УССР 

С.В.Свечникова и д-ра физ.-мат. Наук Л.М.Андрушко. Киев «Тэхника» 1998.  
2. Гауєр Дж. Оптические системы связи. М.: «Радио и связь», 1989.  
3. Чео П.К. Волоконная оптика. Приборы и системы. М.: Энергоатомиздат, 1988.  
4. Казарян Р.А., Оганесян А.В., ПогосянК.П., Милютин Е.Р. Оптические системы 
передачи информации по атмосферному каналу. М.: «Радио и связь», 1985.  
5. А.А.Акаев, С.А.Майоров. Оптические методы обработки информации. М.: 

Высшая школа, 1988. 237 с.  
6. Новые физические принципы оптической обработки информации. Под ред. 
С.А.Ахманова и М.А.Воронцова. М.: Наука, 1990. 400 с.  
7. Ю.Д.Думаревский, Н.Ф.Ковтонюк, А.И.Савин. Преобразование изображений в 
структурах полупроводник – диэлектрик. М.: Наука, 1987. 176 с.  

Recommended 

reading 

 

1. Govind P. Agrawal. Fiber-Optic Communication Systems. John Wiley & Sons, 
2012. Edition 4.  
2. Harry J. R. Dutton. Understanding Optical Communications. Copyright IBM Corp. 
1998.  

 

Estimation of the total working time of students: 
 

Contact hours  

Lectures 
56 

Seminars 
 

Other (consultation, meetings) 
14 

Students’ work 
hours (without 
the lecturer) 

Reading books and preparation for the lectures 
10 

Preparation to the seminar 
 

Preparation of an individual presentation 
10 

Preparation to the exam 
10 

Total works’ hours  
100 

ECTS credits 1ECTS=25 h 
4 

 

https://play.google.com/store/books/author?id=Govind+P.+Agrawal

