SYLLABUS 2019/2020

Level of study Master’s course

Course title in .
OnTtoiHdopMaTuka

Ukraine

Course title in ) )

English Optoinformatics

Course code ECTS credits 4
Lecturer(s) PhD. Derhachov M.P.

Email address: fftkaf@i.ua

This course aims at providing an introduction to Optical Information Technologies
and its applications in optical information processing.

Course objectives  The students will be exposed to theory of information and information systems,
(learning optical technologies of superfast information transfer and information optical
outcomes) 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:

Relation of the
Learning effects of of the course learning effects to
the specialization

WO01 A student has a basic knowledge about optical physics. w01 -wW10
Knowledge W02 A student learns basics information about theory of
information and information systems.

WO03 A student knows Fiber-optic communication systems.
W04 A student acquires knowledge about information optical
systems, which are based on new physical principles.

Relation of the

Learning effects of the course learning effects to
the specialization
uo1l -uo7
UO01 A student understands Optical Transmission System
Concepts.
Skills 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.




Relation of the

Learning effects of the course learning effects to
the specialization

KO1. A student has the creativity and the ability to conceptual

thinking. KO1 -K06

K02 A student is able to present and justify the personal point of
Social skills view.

KO3 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.

KO5 A student has the legal erudition.

K06 A student concerned about the environmental safety of physical

experiment.

Course organization:

Group-exercises

Form of classes Le(cvtvu)re A (large N K (small | S | P E
group) group) L (Lab) (Seminar) (Pro)Ject (Exam)

Contact hours 28 24 1

Semester 2

Language English, Ukrainian

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
WO03 X X X
wo4 X X X X
uo1 X X X
uo2 X X X
uo3 X X X
uo4 X X X




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:BiamiHHO (very good))

82-89 % : B including B - very good (eq. in Ukraine: go6pe ( good))

74-81 %: Cincluding C - good (eq. in Ukraine: po6pe ( good))

64-73 %: D including D - satisfactory (eq. in Ukraine: 3apoBinbHO (satisfactory))

60-63 %: E including E - acceptable (eq. in Ukraine: 3agoBinbHo (satisfactory))
< 59 %: F failded (eq. in Ukraine: He3apoBinbHO (unsatisfactory))

Criteria

A. A student knows all terms and concepts mentioned in W1-W4, Ul- 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, U1l- U4 and Kl1-
K4, yet needs a little help when decision of specific problem.

C. A student knows all terms and concepts mentioned in W1-W4, U1l- 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, U1l- 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, Ul- 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

WS5. 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.

WH10. 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




Literature:

Compulsory reading

1. CnpaBo4yHUK. BONOKOHHbIE oNTUYECKMe NnHUM ceasun. MNMoa pea. akag. AH YCCP
C.B.CBeuHukoBa u a-pa du3.-mMaT. Hayk JI.M.AHApYywKoO. Knes «TaxHuka» 1998.

2. lFayep Ox. OnTnyeckmne cuctembl cea3un. M.: «Pagmo u ceasb», 1989.

3. Yeo M.K. BonokoHHas onTtuka. MNpubopbl n cuctemol. M.: DHeproatommsaar, 1988.
4. KazapsH P.A., OraHecsiH A.B., NMorocsaHK.l., MunotuH E.P. OnTuyeckne cnmcrteMsbl
nepegayn nHdopmaumm no atmochepHoMy kaHany. M.: «Pagno n cesa3b», 1985.

5. A.A.AkaeB, C.A.MaiiopoB. OnTnyeckune metoabl 06paboTkm nHpopmaumm. M.:
Bbiclwas wkona, 1988. 237 c.

6. HoBble dusmueckme npuHUKUNbLI onTudeckon obpaboTkn nHdopmaumu. MNoa pea.
C.A.AxmaHoBa n M.A.BopoHuoBa. M.: Hayka, 1990. 400 c.

7. 10.0.OymapeBckuin, H.®.KoBToHIOK, A.W.CaBuH. MpeobpazoBaHne n3obpaxeHui B
CTPYKTYpax nonayrnpoBOAHUK — AN3MeKTpuK. M.: Hayka, 1987. 176 c.

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:

Lectures >2
Contact hours Seminars
. . 15
Other (consultation, meetings)
Reading books and preparation for the lectures 8
Students’ work Preparation to the seminar 10
hours (without 5
the lecturer) Preparation of an individual presentation
. 10
Preparation to the exam
Total works’ hours 100
. 4
ECTS credits




