Modul Handbook - Computer Engineering bachelor’s program

Module designation

ENG 101 - English 1

Semester(s) in which the
modaule is taught

Year 1, fall semester (Semester 1)

Person responsible for the
module

Head of Department - Asif Gojayev
BHOS White city Building
asif.gojayev@bhos.edu.az>
994125210000 ext. 33035

Language

English

Relation to curriculum

Compulsory

Teaching methods

Seminars, class activity, presentation, achievement tests.

Workload (incl. contact hours,
self-study hours)

Total workload: 600 h = 300 h extracurricular hours + 300 h classroom
Classroom hours:

Seminar: 300 h (20 h /week)

Contact hours:

Examination preparation, consultation, selfstudy = 20 h/ week

Credit points

20ECTS

Required and recommended
prerequisites for joining the
module

No prerequisites, only ordinary school knowledge

Module objectives/intended
learning outcomes

e Demonstrate effective reading strategies to comprehend academic

and technical texts.

o Apply appropriate academic vocabulary and grammar in written and

spoken communication.

e Produce coherent and well-structured academic writing, including

essays and reports.
e Communicate
discussions and presentations.

e Employ listening and note-taking skills to understand academic

lectures and conversations.

e Use English language skills to comprehend and discuss topics

related to science, technology, and information security.

Content

e Course orientation, diagnostic test, introduction to academic English

e Reading comprehension — main ideas and supporting details

e Vocabulary development - word forms, prefixes,
collocations

e Writing skills — paragraph and essay structure

e [istening comprehension and note-taking

e  Academic writing — reports, summaries, and essays

e Speaking skills — pronunciation, fluency, expressing opinions

e Academic vocabulary — STEM and IELTS-related words

e Reading for inference and argument understanding

e  Writing portfolio — drafting, revising, and editing

e  Presentation skills —academic and technical topics

e Integrated skills - reading, writing, listening, and speaking practice

e |ELTS practice - reading, writing, speaking, and listening tasks

e Review and achievement test preparation

ideas effectively and confidently in academic

suffixes,
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Examination forms

Exam Weight Date

Final 50% TBA (to be announced)
Achievement test 20% every 3 week
Presentation 10% TBA (to be announced)
Class activity 10% every week

Writing portfolio 10% TBA (to be announced)

Study and examination
requirements

Student is normally expected to achieve a total mark (preexam score +
exam score) of at least 61 to pass. In this case of failure, he/she will be
referred or required to repeat the course the following term or year. In
the case of failure, the student can also be given a chance to retake the
exam. Resit Exam score (50%) +Before Exam score will remain the same
(50%)

Reading list

Main Textbooks
1. Academic Vocabulary, Amy E. Olsen - Fifth Edition, 2013

2. Barron’s Essential Words for the IELTS, Dr. Lin Lougheed -
Third Edition, 2017

Supplementary Materials

3. IELTS Advantage: Writing Skills, Richard Brown & Lewis
Richards - 2011

IELTS Maximiser Speaking, Alireza Memarzadeh - 2007
IELTS Made Easy - Task 1, I[ELTS Buddy - 2013
IELTS Made Easy - Task 2, IELTS Buddy —-2013

Module designation

COMP 101 - Application of ICT in Engineering
1

Semester(s) in which the
module is taught

Year 1, Fall semester

Person responsible for the
module

PhDc Aygul Musayeva
aygul.musayeva@bhos.edu.az

White City Building, office 303

Language

Native

Relation to curriculum

Compulsory

BSc programms: Computer Engineering, Process automaton
Engineering, Information Security, Computer Science

Teaching methods

Lecture, Laboratory works, Home Assignments, Quizes,
Presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 300 h = 180 h extracurricular hours + 120 h
classroom

Classroom hours:
Lecture: 60 h (4 h /week)
Laboratory: 60 h (4 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 12 h/ week
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Credit points

10 ECTS

Required and
recommended
prerequisites for joining the
module

No prerequisites, only ordinary school knowledge

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

Apply fundamental principles and methods of Computer
Science to a wide range of applications

Apply mathematical and scientific reasoning to a variety
of computational problems

Design, correctly implement and document solutions to
significant computational problems

Work effectively in teams to design and implement
solutions to computational problems

Communicate effectively, both orally and in writing
Think critically and creatively, both independently and
with others

Recognize the social and ethical responsibilities of a
professional working in the discipline

Adapt to new developments in the field of computer
science
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Content

Information and information processes

- Informatics and information
- Measurement of information
- Information structure

Information coding

- Coding

- Decoding

- Discretization

- Information measurement

Numeral systems

- Positional numeral systems

- Non-Positional numeral systems
- Binary system

- Octal numeral systems

- Hexadecimal numeral system

- Other numeral systems

Computer logic

- Logical operations

- Simplification of logical expressions
- Synthesis of logical expressions

- Computer logic gates

Computer algebra

-Storing integers in computer memory
- Storing real numbers in computer memory
- operation on real and integer numbers

Hardware

- computer classification
- computer generations

- computer element base
- memory

- processor

- input and output devices

Software

- Software classification
- System software

- Applications
Computer networks

- Network classification and topology
- Local network

- Internet network

- IP address

- www

- Email
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Examination forms Exam Weight
Final 40%
Laboratory  20% one lab per week
Quizzes 20% at the end of topic
Presentation 20% 5 & 10 weeks

Study and examination Withdrawal (pass /fail)

requirements This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve more than 50% from total score during Final exam and a
total mark (preexam score + exam score) of at least 61 to pass. In
this case of failure, he/she will be referred to participate in Resit
exam or required to repeat the course the following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Main Textbook:

1. Allakhverdiyeva N.R., Namazov M.B. Computer &
Information-Communication Technologies. — 2011, 159 p.
(azeri+russian)

2. Allakhverdiyeva N.R. Introduction to Databases - 2011, 110
p. (azeri+russian)

Recommended Reading:
1.  Ron White. How Computers Work.- 2008, 465 p.

2. CompTIA A+ Complete Study Guide, 998 pp., 2016

Teaching resources

Electronic materials placed at Baku Higher Oil School website for
this course: Syllabus, PowerPoint slides, exercises, assignments,
case studies, announcements, exam samples, and discussions
(www.lms.bhos.edu.az ).

Software: Microsoft Office (Word, Excel, Power Point, Access)

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

ENG 102 - English 2

Semester(s) in which the
modaule is taught

Year 1, Spring semester (Semester 2)

Person responsible for the
module

Head of Department - Asif Gojayev
BHOS White city Building
asif.gojayev@bhos.edu.az>
994125210000 ext. 33035

Language

English

Relation to curriculum

Compulsory

Teaching methods

Seminars, class activity, presentation, achievement tests.

Workload (incl. contact hours,
self-study hours)

Total workload: 600 h = 300 h extracurricular hours + 300 h
classroom

Classroom hours:
Seminar: 300 h (20 h /week)
Contact hours:

Examination preparation, consultation, selfstudy = 20 h/ week

Credit points

20ECTS

Required and recommended
prerequisites for joining the
module

No prerequisites, only ordinary school knowledge
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Module objectives/intended
learning outcomes

e Understand and analyze academic and semi-academic texts
effectively.

o Apply vocabulary and grammar accurately in writing and
speaking.

e Produce structured paragraphs, essays, and reports.

e Communicate ideas clearly and confidently in oral
presentations and discussions.

e [Ljsten actively and take accurate notes from academic audio
sources.

e Apply English skills to comprehend and discuss topics related to
academic and technical contexts.

Content

e Course orientation, diagnostic test, introduction to academic
English

e Reading skills — main ideas and supporting details

e Vocabulary development - word forms, prefixes, suffixes,
collocations

e Writing - paragraph structure and cohesion

e [jstening comprehension — main ideas and details

o  Writing — essays, reports, and summaries

e  Speaking - pronunciation, stress, intonation, and fluency

e Academic vocabulary — STEM and IELTS-related words

e Reading for inference, argument, and critical understanding

e Writing portfolio — drafting, revising, and editing

e  Presentations - individual and group projects

e Integrated skills — combining reading, writing, speaking, listening

e |ELTS practice - reading, writing, listening, speaking

e Review and achievement test preparation

Examination forms

Exam Weight Date

Final 50% TBA (to be announced)
Achievement test 20% every 3 week
Presentation 10% TBA (to be announced)
Class activity 10% every week

Writing portfolio 10% TBA (to be announced)

Study and examination
requirements

Student is normally expected to achieve a total mark (preexam
score + exam score) of at least 61 to pass. In this case of failure,
he/she will be referred or required to repeat the course the following
term or year. In the case of failure, the student can also be given a
chance to retake the exam. Resit Exam score (50%) +Before Exam
score will remain the same (50%)

Reading list

Required Reading / Textbooks

1. World English 2: Real People. Real Places. Real Language,
Kristin L. Johannsen & Rebecca Tarver Chase, 2nd Edition,
2015

2. World English 3: Real People. Real Places. Real Language,
Christian Lee

Interactive Vocabulary, Amy E. Olsen, 5th Edition, 2013

First Steps in Academic Writing, Ann Hogue, 2nd Edition,
2008

Recommended Materials

1. IELTS Advantage Writing Skills, Richard Brown & Lewis
Richards, 2011
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2. Collins Listening for IELTS, Fiona Aish & Jo Tomlinson, 2011

3. IELTS Maximiser Speaking, Alireza Memarzadeh, 2007
4. Master IELTS Visuals, Tahasoni

Module designation

COMP 106 - Application of ICT in Engineering

2

Semester(s) in which the
module is taught

Year 1, Spring semester (Semester 2)

Person responsible for the
module

PhDc Aygul Musayeva
aygul.musayeva@bhos.edu.az
White City Building, office 303

Language

Native

Relation to curriculum

Compulsory

BSc programms: Computer Engineering, Process automaton
Engineering, Information Security, Computer Science

Teaching methods

Lecture, Laboratory works, Home Assignments, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 300 h = 180 h extracurricular hours + 120 h
classroom

Classroom hours:

Lecture: 45 h (3 h /week)
Laboratory: 75 h (5 h / week)
Contact hours:

Examination preparation, consultation, selfstudy = 12 h/ week

Credit points

10 ECTS

Required and
recommended
prerequisites for joining the
module

Basic Computer Literacy, Basic Mathematics, Foundations of
Programming Logic
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Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e Explain fundamental programming concepts including data
types, variables, operators, control structures, functions, and
data structures.

e Describe Python’s syntax, semantics, and runtime
environment.

e Write, debug, and execute Python programs to solve basic
computational problems.

e Apply Python modules and libraries for input/output
operations, file handling, and simple data processing.

e Analyze a given problem, design an algorithmic solution, and
implement it using Python.

e Use modular programming techniques to structure code
effectively.

e Employ Integrated Development Environments (IDEs) such as
VS Code, PyCharm, or Jupyter Notebook for Python
programming.

e Utilize built-in Python libraries (e.g., math, random, datetime)
and understand the use of external packages via pip.

e Document and comment Python code according to good
programming practices.

e Collaborate in small groups to develop and test simple Python
applications.

e Demonstrate the ability to learn independently by exploring
Python documentation and online resources.

e Show readiness to progress to advanced topics such as object-
oriented programming, data analysis, or web development
using Python.
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Content

Round 1: The basics of Python Programming

e  Properties of algorithms

e Saving a program as a file

e Writing and running programs with IDE

e Variables, assignment statements and user input
e  Main data types (int, float, str)

e Arithmetic operations

e Standard functions: math, random

Round 2: Control statements (conditions)

e The conditional if
e [ogical operators
e Nested and chained if statement

Round 3: Loops

e The for-loop and range functions
e Nested for loop

e Formatted output

e Alternative approach: f-string

Round 4: More about control statements

e Therepetition statements
e The while loop
o Nested while loop

Round 5: Functions

e  Parameters
e  Returnvalues

Round 6: Strings

e  String and its methods

e Astring as a function parameter and as a return value
Round 7: Lists and tuples

e [jstand its methods

e Alist as a function parameter and as a return value
e Atuple as a function parameter and as a return value

Round 8: Search and sort algorithms

e  Search algorithms: sequential and binary search
e Sortalgorithms: bubble, selection and quick sort

Round 9: More about lists

e  Multidimensional lists: matrix

Examination forms

Final Exam —40%
Laboratory works — 20 %
Home Assignments — 10%
Quizes-30 %

Reset exam is conducted only on base of final exam part, and itis

40% of total score. Remain part is laboratory and quiz scores.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve more than 50% from total score during Final exam and a
total mark (preexam score + exam score) of at least 61 to pass. In
this case of failure, he/she will be referred to participate in Resit
exam or required to repeat the course the following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Main Textbook: Sharifov M., Musayeva A., Hasanova R. Python
Programming

Recommended Reading:
[1] Michael Driscoll. Python 101, ISBN-13:978-0-9960628-1-7,

2016
[2] Ben Stephenson. The Python Workbook. A Brief

introduction with Exercises and Solutions. Springer, 2014

Teaching resources
pptx presentations : Python Programming (in site:

www.lms.bhos.edu.az

Electronic materials placed at Baku Higher Oil School website for
this course: Syllabus, PowerPoint slides, exercises, assignments,
case studies, announcements, exam samples, and discussions
(www.lms.bhos.edu.az ).

Software: IDLE Python

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

MATH 201 - Calculus

Semester(s) in which the
module is taught

Year 2, Fall semester (Semester 3)
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Person responsible for the
module

PhDc Narmina Gubatova
narmin.qubatova@bhos.edu.az
BHOS Campus, office 420

Language

English

Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Tutorials, Assignments, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 120 h extracurricular hours + 60 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 36 h (3 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 10 h/ week

Credit points

6 ECTS

Required and
recommended
prerequisites for joining the
module

Mathematical Foundations, Basic English proficiency

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e Explain the concepts of functions, limits, and continuity.

e Define the derivative and interpret it as the rate of change and
the slope of a tangent line.

e Understand the relationship between differentiability and
continuity.

e Compute limits and derivatives of algebraic, trigonometric,
exponential, and logarithmic functions.

e Apply differentiation rules — including product, quotient, and
chain rules — to solve analytical problems.

e Useimplicit differentiation and higher-order derivatives
where appropriate.

e Analyze the behavior of functions using derivatives (e.g.,
monotonicity, extrema, concavity, and inflection points).

e Apply derivatives to solve optimization and related rates
problems.

e Interpretthe results of calculus problems in real-world
contexts from physics, engineering, and economics.

e Utilize graphical and computational tools (e.g., graphing
calculators or software) to visualize functions and verify
analytical results.

e Interpret derivative information graphically and numerically.

e  Present mathematical arguments clearly using proper
notation and reasoning.
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Content

1. Functions. Domain and range of a function. Trigonometric
functions. Rate of change. Limit of a function. Asymptotes.
Continuous functions. Derivative of a function,
differentiation rules.

2. Implicit Differentiation. Chain Rule. Applications of
derivatives. Stationary points, increasing and decreasing
functions, concave up and concave down functions,
maxima and minima, inflection points. Optimization
problems. Implicit differentiation.

3. Area and estimating with finit sums. Definite integral.
Fundamental theorem of calculus. Antiderivative, the
indefinite integral. Methods of Calculation. Integration by
substitution.

4. Integration techniques. Integration of rational, irrational and
transcendental functions. Integration by partial fractions.
Integration by parts.

5. Applications of definite integrals: area under the curve, area
between two curves. Improper integrals.

6. Sequences and series. Infinite series. Convergent and

divergent series. Algebraic properties of infinite series. Tests

for convergence. Alternating series test. Power series.

Approximating functions by polynomials. Maclaurin and

Taylor series.

Functions of two or more variables. Geometry of Vectors.

8. Partial Derivatives.Using the chain rule to find partial
derivatives. Stationary points of the functions of two
variables.

9. Classification of stationary points. Maxima, minima and
saddle points. Solving optimization problems

10. Integration of functions of two variables. Double integrals.
Interchanging the order of integration.

11. Applications of double integrals: volume, average value,
mass and center of mass.

N

Examination forms

Final Exam - 60%

Midterm Exam — 30%

Class Activity -5 %

Quizes -5 %

Reset exam is conducted only on base of final exam part, and it is
60% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Main Textbook:
Recommended Reading:

Teaching resources

[1] George B. Thomas Calculus: early transcendentals, 13th edition,
2006

[2] Stroud K.A. Engineering mathematics; with additions by Dexter J.
Booth, 5th edition, Industrial Press, Inc. New York, 2001 (available in
BHOS library)

[3] Croft A., Davison R. Mathematics for Engineers, 3rd edition,
2008 (available in BHOS library)

[4] Mary P Attenborough, Mathematics for Electrical Engineering
and Computing, 2003 (available in BHOS library)

[5] Roy Larson, Bruce H. Edwards, Calculus of a Single Variable, 9th
Edition

[6] Roy Larson, Bruce H. Edwards, Multivariable Calculus, 11th
Edition

[7]James Stewart, Calculus. Early Transcendentals, 6th Edition.

Electronic materials placed at Baku Higher Oil School website for
this course: Syllabus, PowerPoint slides, exercises, assignments,
case studies, announcements, exam samples, and discussions
(www.lms.bhos.edu.az ).

Software: -

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

MATH 203 - Analytic Geometry

Semester(s) in which the
module is taught

Year 2, Fall semester (Semester 3)

Person responsible for the
module

PhDc Farah Ahmadova
farah.akhmadova@bhos.edu.az
BHOS Campus, office 420

Language

English

Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Tutorials, Assignments, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 132 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 15 h/ week

Credit points

6 ECTS

Required and
recommended
prerequisites for joining the
module

Algebra and Functions, Geometry



mailto:farah.akhmadova@bhos.edu.az

Modul Handbook - Computer Engineering bachelor’s program

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e Explain fundamental concepts of analytic geometry, including
points, lines, planes, vectors, and conic sections.

e Understand the equations and geometric interpretations of
lines, planes, circles, parabolas, ellipses, and hyperbolas in 2D
and 3D space.

e Solve problems involving distances, midpoints, slopes, and
intersections of geometric objects.

e Derive and use equations of lines, planes, and conic sections to
analyze geometric configurations.

e Apply vector operations to represent points, lines, and planes
in space.

e Analyze the relative positions of lines and planes in 2D and 3D
space.

e Solve real-world problems using analytic geometry concepts,
such as optimization, motion, and design applications.

e Translate geometric problems into algebraic equations and
solve them systematically.

e Employ graphical and computational tools to visualize
geometric objects and verify analytical solutions.

e Interpret geometric data from graphs, equations, and vectors.

e Present geometric solutions clearly using proper notation,
terminology, and reasoning.

e  Demonstrate readiness to apply analytic geometry in advanced
mathematics, calculus, physics, and engineering courses.

Content

Coordinate Systems

Vector Algebra

Scalar Product, Vector & Mixed Product of Vectors
Equations of a Straight Line in a Plane

Normalized Equation of Lines

General Equation of a Plane

Equations of Straight Lines in Space

Sphere
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Centre of a Curve of the Second Order
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Ellipse (Canonical Equation and Properties)
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. Ellipse (Translation, Eccentricity)
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. Hyperbola (Canonical Equation and Properties)

~
W

. Hyperbola (Translation, Eccentricity)

=
N

. Parabola (Canonical Equation and Properties)

~
»n

Parabola (Translation, Eccentricity)

~
o

General Equation of Second Degree & Tracing of Conics
17. Polar Equation of a Conic

Examination forms

Final Exam —40%
Quizes - 30%
Selfstudy — 20%
Class activity -10%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Main Textbook:
Recommended Reading:

Teaching resources
1. D. Kletenik — Problems in Analytic Geometry - practice

problems in all core areas.

2. Elementary Geometry for College Students (Alexander &
Koeberlein, 5th Edition) > detailed 2D/3D geometry
(chapters on vectors, lines, conics, circles, spheres).

3. Konev V.V. - Linear Algebra, Vector Algebra and Analytical
Geometry > strong on vectors, 3D geometry, planes,

surfaces.

Electronic materials placed at Baku Higher Oil School website for
this course: Syllabus, PowerPoint slides, exercises, assignments,
case studies, announcements, exam samples, and discussions
(www.lms.bhos.edu.az ).

Software: -

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

MATH 205 - Discrete Mathematics

Semester(s) in which the
module is taught

Year 2, Fall semester (Semester 3)
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Person responsible for the
module

Agha Aghayev
aga.agayev@bhos.edu.az
BHOS Campus, office 420

Language

English

Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Tutorials, Assignments, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 132 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 15 h/ week

Credit points

6 ECTS

Required and
recommended
prerequisites for joining the
module

Algebra and basic programming skills

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e Explain fundamental concepts of discrete mathematics,
including logic, set theory, relations, functions, combinatorics,
and graph theory.

e Understand the principles of mathematical reasoning, proofs,
and algorithms.

e Apply logical reasoning and proof techniques, including direct
proof, proof by contradiction, and mathematical induction.

e Use set operations, functions, and relations to model discrete
structures.

e Solve counting problems using permutations, combinations,
and the principles of inclusion-exclusion.

e Analyze basic graphs and trees to solve problems related to
connectivity, paths, and circuits.

e fFormulate and solve problems using discrete mathematical
structures.

e Analyze discrete systems and sequences algorithmically and
combinatorially.

e [dentify appropriate discrete models for real-world
computational problems.

e Utilize diagrams, tables, and computational tools to represent
discrete structures.

e Employ software or programming approaches to model and
solve combinatorial and graph-theoretical problems (optional
depending on the course).

e Present logical arguments, proofs, and solutions clearly using
proper notation and reasoning.

e Demonstrate readiness to apply discrete mathematics
concepts in computer science, algorithms, and advanced
mathematics courses.
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Content

e logic Basics

e Applications of Logic

e  Predicate Logic & Quantifiers

e  Predicate Logic & Quantifiers

e Proof Methods

e  Sets, Functions, and Big-O

e Sequences, Recursion, and Algorithms
e Number Theory Basics & Representations
e Counting & Binomial Theorem

e Probability

e  Relations, Graphs, and Trees

Examination forms

Final Exam - 60%
Midterm Exam — 30%
Class activity -10%

Reset exam is conducted only on base of final exam part, and it is
60% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results




Modul Handbook - Computer Engineering bachelor’s program

Reading list

Main Textbook:
Recommended Reading:

Teaching resources

[1] Kenneth Rosen: “Discrete Mathematics and its applications”, 7th
edition, McGraw-Hill
[2] Seymour Lipschutz, Marc Lipson: Discrete Mathematics.

(Shaum’s Outline), 4th edition, 2009 Supplementary

Electronic materials placed at Baku Higher Oil School website for
this course: Syllabus, PowerPoint slides, exercises, assignments,
case studies, announcements, exam samples, and discussions
(www.lms.bhos.edu.az ).

Software: -

For class presentations and discussions, the student should utilize
Jjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 201 - Programming Language

Semester(s) in which the
module is taught

Year 2, Fall semester (Semester 3)

Person responsible for the
module

Elchin Salakhzada
elchin.salahzade@bhos.edu.az
BHOS Campus, office 420

Language

English

Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Laboratory works, Case-studies, Home Assignments,
Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 240 h = 168 h extracurricular hours + 72 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 48 h (4 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 14 h/ week

Credit points

8 ECTS

Required and
recommended
prerequisites for joining the
module

Fundamental Programming Knowledge, Computer Science
Foundations, Basic discrete mathematics
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Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e Explain the fundamental concepts of C++ programming,
including syntax, semantics, data types, variables,
operators, control structures, and functions.

e Understand object-oriented programming (OOP) principles
such as classes, objects, encapsulation, inheritance, and
polymorphism.

e Describe memory management, including stack vs. heap
allocation, pointers, and dynamic memory.

e Write, compile, and execute C++ programs to solve
computational problems.

e Apply C++ features to implement modular and reusable
code using functions and classes.

e Utilize standard C++ libraries (STL) for data structures,
algorithms, and input/output operations.

e Analyze a problem, design an algorithm, and implement it
efficiently in C++.

e Use debugging and testing techniques to identify and fix
logical, runtime, and compilation errors.

e Apply object-oriented design to model real-world problems
and implement solutions in C++.

e Employ Integrated Development Environments (IDEs) for
development.

e Use version control systems (e.g., Git) to manage source
code.

e Leverage compiler options, debugging tools, and profiling
utilities to optimize program performance.

e Document C++ code clearly using comments and
consistent coding standards.

e Collaborate in teams to develop software projects, apply
code review, and follow project management practices.

e Demonstrate the ability to learn and apply advanced C++
features independently (templates, exceptions, file
handling, multithreading).
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Content

e Introduction to C++ and Setup — Course overview, IDE/compiler
setup, structure of a C++ program

e  Basic Data Types and Variables — Types, constants, operators,
type casting

e Control Structures — If/else, switch, loops (for, while, do-while)

e Functions — Declaration, definition, overloading, recursion

e Arrays and Strings — 1D & 2D arrays, string basics, C-style vs.
std::string

e Pointers and Dynamic Memory — Pointer basics, pointer
arithmetic, new & delete

e Structures and Unions — Structs, nested structures, unions

e  Operator Overloading and Friend Functions — Overloading
basics, friend functions

e Inheritance and Polymorphism — Base/derived classes,
overriding, virtual functions

e  Exception Handling — Try/catch blocks, custom exceptions

e  STL Basics — Vectors, iterators, sorting/searching, maps & sets

e File Handling — File streams, read/write operations

e  Advanced Topics (optional) — Templates, lambda expressions,
smart pointers

e OOP Basics Recap — Classes, constructors, destructors, objects

e  Final Review & Project Presentations — Course recap, Q&A

Examination forms

Final Exam - 50%

Laboratory works/ assignments —-20%

Project-30%

Reset exam is conducted only on base of final exam part, and it is
50% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Main Textbook:
Recommended Reading:

Teaching resources

There is no Mandatory textbook for this However, most of the
content will be taken from the following books and will be
appropriately cited and shared.

1. "C++ Primer" by Stanley B. Lippman, Josée Lajoie, and
Barbara E. Moo

2. "Effective Modern C++" by Scott Meyers

3. "Programming: Principles and Practice Using C++" by
Bjarne Stroustrup

4. Throughoutthe course additional materials in a form or
white papers and articles might be provided by the course
instructor.

Software: Visual Studio, VS Code

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

AZL 211 - Azerbaijani Language and Art of
Speech

Semester(s) in which the
module is taught

Year 2, fall semester

Person responsible for the
module

Assoc. Prof. Kamala Mehdiyeva
BHOS Bibiheybat Campus ROOM 420
kamala/mehdiyeva@bhos.edu.az
994125210000 ext. 33238

Language

Azerbaijani

Relation to curriculum

Compulsory

Teaching methods

Lectures, seminars

Workload (incl. contact
hours, self-study hours)

Total workload: 120 h = 84 h extracurricular hours + 36 h classroom
Classroom hours:

Lecture: 12 h (1 h /week)

Seminar: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 7 h/ week

Credit points

4

Required and
recommended

Basic school language course knowledge
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prerequisites for joining the
module

Module
objectives/intended
learning outcomes

e Demonstrate fluent and accurate oral and written
communication in accordance with the norms of the
Azerbaijani literary language.

e  Express thoughts clearly, logically, and coherently in different
communicative contexts.

e Apply the principles of speech culture, etiquette, and ethics in
both formal and informal settings.

e Distinguish between oral and written forms of speech and use
each appropriately.

e Use vocabulary, stylistic devices, and expressive means of the
Azerbaijani language purposefully and effectively.

e Analyze and evaluate examples of speech for correctness,
richness, and cultural appropriateness.

e Develop confidence and rhetorical skills in public speaking
and presentations.

Content

e Speech culture as an integral part of national culture.

e Stages of development of speech culture. The art of oratory in
ancient and classicaltimes. The art of oratory in Azerbaijan.

e Azerbaijani language and state care for it.

e Basic conditions of speech culture. The main requirements for
cultural speech.

e Expressiveness of speech. Intonation. Syllable, stress, speech
pause, melodiousness of speech.

e Principles of training the vocal apparatus. Diction. Elimination
of diction defects.

e Types andforms of speech. Areas of oratory.

e The system of norms of the literary language. Phonetic, lexical,
grammatical norms.

e Orthoepic and orthographic rules.

e The system of functional styles of the Azerbaijani literary
language.

e Official business documents and their preparation.

e  Speech etiquette and conversational ethics. Means that enrich
and strengthen speech.

Examination forms

Exam Weight Date

Final 40% TBA (to be announced)
Activity 25% Every week

Presentation 15% 9" week of the semester
Midterm 20% 6" week of the semester

Study and examination
requirements

Student is normally expected to achieve a total mark (preexam
score + exam score) of at least 61 to pass. In this case of failure,
he/she will be referred or required to repeat the course the following
term or year. In the case of failure the student can also be given a
chance to retake the exam. Resit Exam score (40%)+Before Exam
score will remain the same (60%)

Reading list

1. Babayev A. Azerbaijani language and speech culture. Baku, 2011.
2. Abdullayev N. Fundamentals of speech culture. Baku, 2015.
3. Demirchizade A. Modern Azerbaijani language. Baku, 2007

4. Aliyev K. Fundamentals of speech culture and stylistics. Baku,
2001
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5. Zamanov N. Heydar Aliyev's speech culture. Baku, 2013.
6. Jafarov V. Diplomatic etiquette and speech culture. Baku, 2009.
7. Nazaroglu C. Win life with your speech. Baku, 2020

8.R.Abdinova. N.Hiiseynova.Azerbaijani language and speech
culture.Baku 2020.

9.N.Mammadli. Business and academic communication in
Azerbaijani. Baku 2021.

10. Jafarov V. Business and academic communication in
Azerbaijani. Baku 2022.

Module designation

MATH 202 - Differential Equations

Semester(s) in which the
module is taught

Year 2, Spring semester (Semester 4)

Person responsible for the
module

Hidayat Nusratzada

hidayatnusratzada@gmail.com
BHQOS Campus, office 418

Language

English

Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Tutorials, Assignments, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 120 h = 72 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 6 h/ week

Credit points

4 ECTS

Required and
recommended
prerequisites for joining the
module

MATH 201
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Module
objectives/intended
learning outcomes

Each graduated student should be able to:

Explain the fundamental concepts of ordinary differential
equations (ODEs), including order, linearity, and
initial/boundary conditions.

Understand the theoretical foundations of differential
equations, including existence and uniqueness theorems.
Recognize common types of differential equations: separable,
linear, exact, homogeneous, and non-homogeneous.

Solve first-order and higher-order ODEs using analytical
methods.

Apply methods such as separation of variables, integrating
factors, characteristic equations, and undetermined
coefficients.

Solve systems of linear differential equations and apply
eigenvalue/eigenvector techniques.

Analyze solutions qualitatively and quantitatively, including
stability and behavior of solutions.

Apply Laplace transforms to solve initial value problems.
Present solutions clearly using proper mathematical notation
and reasoning.

Demonstrate readiness to progress to advanced topics such
as partial differential equations, dynamical systems, or applied
mathematical modeling.

Content

Introduction. Separable equations, Linear equations: Method

of integrating factors, Linear first-order equations with the
initial value problems.

Modeling with first-order equations, Exact equations and
integrating factors, and Homogeneous Differential Equations.
Bernoulli Equations,

Second-order linear equations. Fundamental solutions of linear
second-order homogeneous equations.

Homogeneous equations with constant coefficients. Complex roots
of the characteristic equation.

Repeated roots of the equations. Reduction of the order of
differential equations.

Nonhomogeneous equations; method of determined

coefficients, Variation of parameters

Definition and properties of Laplace transform, First Shift theorem,
the inverse Laplace transform

Using the partial fractions, using the First Shift theorem, using

the method of completing the squares

Laplace transforms of derivatives, solution of the first order
differential equations, solution of the second order differential
equations

An LRC circuit example, differential equations and the Dirac Delta
function, Systems of differential equations, summary of Laplace
transforms

Fourier series; Complex Fourier series

The initial value problem for the heat equation, The initial value
problem for the vibrating string
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Examination forms

Final Exam - 60%
Midterm Exam —-30%
Class Activity/Assignments -10%

Reset exam is conducted only on base of final exam part, and itis
60% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Main Textbook:
Recommended Reading:

Teaching resources

1. Boyce & DiPrima, Elementary Differential Equations
and Boundary Value Problems, (10th Ed.)

2. E.D. Rainville, P.E.Bedient, R.E.Bedient, Elementary
Differential Equations

Supplementary Textbooks:

1.C.Henty Edwards, David E. Penny, Differential Equations
and Boundary Value Problems, 2004

2. E. Yildiz, S. Alpay, A. Erkip, Differential Equations

Software: -

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

PHYS 202 - Physics
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Semester(s) in which the
module is taught

Year 2, Spring semester (Semester 4)

Person responsible for the
module

PhD Gachay Najafov
Gachay.Najafov@bhos.edu.az
BHOS Campus, office 418

99412 5210000 ext. 33253

Language

English

Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Problem solving, Laboratory works

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 12 h (1 h / week)

Laboratory work: 12 h (1 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

High school-level Mathematics including algebra, geometry, and
trigonometry.

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e  Students will know and will be able to explain the concepts of
Electricity, Magnetism, and Geometrical Optics and will
demonstrate appropriate knowledge in the chosen track of
engineering.

e  Students will have strong physical reasoning and problem-
solving skills and apply these skills to the solution of theoretical
and applied problems in Electricity, Magnetism, and
Geometrical Optics.

e Students will be able to collect, analyze, and explain data from
physics experiments in Electricity, Magnetism, and Geometrical
Optics to communicate physics concepts effectively both orally
and in writing.

e Students will demonstrate a comprehension of physical and
environmental reality by understanding how fundamental
physical principles of Electricity, Magnetism, and Geometrical
Optics underline the huge variety of natural phenomena and
their interconnectedness.

e Students will demonstrate a comprehension of technology by
understanding how things work on a fundamental level.
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Content

Properties of electric charges. Charging objects by induction.
Coulomb’s law. Particle in a field. Electric field of a continuous
charge distribution. Electric field lines. Motion of a charged
particle in a uniform electric field. Gauss’s law. Application of
Gauss’s law to various charge distributions. Conductors in
electrostatic equilibrium.

Electric potential and potential difference. Electric potential and
potential energy due to point charges. Obtaining the value of the
electric field from the electric potential. Applications of
electrostatics.

Definition of capacitance. Combinations of capacitors. Energy
stored in a charged capacitor. Electric dipole in an electric field.

Electric current. Resistance. Electrical power.

Electromotive force. Resistors in series and parallel. Kirchhoff’s ru-
les. RC circuits.
Motion of a charged particle in a uniform magnetic field.

Magnetic force acting on a current-carrying conductor. Torque on
a current loop in a uniform magnetic field. The Hall effect.

The Biot-Savart law. The magnetic force between two parallel
conductors. Ampére’s law. The magnetic field of a solenoid.
Gauss’s law in magnetism.

Faraday’s law of induction. Motional EMF. Lenz’s law.

Induced EMF and electric fields. Self-Induction and Inductance.
RL circuits. Energy in a magnetic field. Mutual inductance.
Oscillations in an LC circuit. The RLC circuit.

AC sources. Resistors in an AC circuit. Inductors in an AC circuit.
Capacitors in an AC circuit. The RLC series circuit. Power in an
AC circuit. Resonance in a series RLC circuit.

Displacement current and the general form of Ampeére’s law.
Maxwell’s equations and Hertz’s discoveries. Plane
electromagnetic waves. Energy carried by electromagnetic
waves. Production of electromagnetic waves by an antenna. The
spectrum of electromagnetic waves.

The nature of light. Measurements of the speed of light.
Reflection and refraction. The ray approximation in ray optics.
Huygens’s principle. Dispersion. Total internal reflection.

Image Formation. Spherical mirrors. Thin lenses simple
magnifier

Examination forms

Final Exam - 50%
Midterm Exam —-20%

Class Activity/Assignments -10%

Laboratory works -20%

Reset exam is conducted only on base of final exam part, and it is

50% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Main Textbook:
1. R.Serway, J. Jewett “Physics”, 9th edition, USA

2. John D. Cutnell & Kenneth W. Johnson, Physics, 12th-edition,
John Wiley & Sons, 2013

Supplementary Textbooks:
3. Douglas C. Giancoli, Physics for Scientists & Engineers,

4th -edition, Pearson Prentice Hall, 2008

4. David Halliday, Robert Resnick, Jearl Walker, Fundamentals of
Physics, 10th-edition, John Wiley & Sons, 2013

Software: -

For class presentations and discussions, the student should utilize
jJjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 202 - Object-Oriented Programming

Semester(s) in which the
module is taught

Year 2, Spring semester (Semester 4)

Person responsible for the
module

Rufat Ismayilov
rufat.ismayilov@bhos.edu.az
BHOS Campus, office 418
994125210000 ext. 33231

Language

English
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Relation to curriculum

Compulsory

BSc programms: Computer Engineering

Teaching methods

Lecture, Laboratory works, Project

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 90 h extracurricular hours + 60 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 36 h (3 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 7.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

CE 201 - Programming Language,

Discrete Mathematics

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

e Explain the fundamental principles and concepts of object-
oriented programming, including classes, objects, encapsulation,
inheritance, polymorphism, and abstraction.

e Understand the distinction between procedural and object-
oriented paradigms and describe the advantages of OOP in
software design and maintenance.

e Demonstrate knowledge of exception handling, file processing,
and memory management in an OOP context.

e Design, implement, and debug programs using object-oriented
concepts in a high-level programming language.

e Develop reusable and modular code through proper class and
object design.

o Apply inheritance and polymorphism to extend and customize
existing software components.

e Analyze problem requirements and design class hierarchies,
relationships, and interactions using OOP techniques.

e Use UML diagrams to represent object-oriented designs.

e Apply design principles such as encapsulation, cohesion, and low
coupling to develop efficient and maintainable solutions.

e Utilize modern Integrated Development Environments (IDEs) for
coding, debugging, and version control.

e Employ object-oriented libraries and frameworks to solve practical
programming tasks.

e Document and present code effectively using comments, naming
conventions, and technical documentation.

e Collaborate in small teams to design and develop multi-class
applications, adhering to coding standards and project
requirements.

e Demonstrate the ability to learn and apply advanced OOP features
(templates, interfaces, generics, design patterns).
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Content

e Basic Conception (UML)

e (Classes and Objects in C#

e |nheritance and Polymorphism

e Object Oriented Design principles

e  Practical OOP solutions

e OOP-Design patterns: Introduction to GOF design patterns
o OOP-Design patterns: Creational patterns
o OOP-Design patterns: Structural Pattern 1

e OOP Design Patterns: Structural Patterns 2
o OOP-Design patterns: Behavioral patterns 1
o  OOP-Design patterns: Behavioral patterns 2
o  OOP-Design patterns: Behavioral patterns 3

Examination forms

Final Exam — 40%
Project-35%
Laboratory works -25%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:
[7] Object-Oriented Programming using C#: Simon Kendal
[2] Object-Oriented Analysis and Design with Applications:
Booch, Jacobs, Rumbauch
[3] Design Patterns: Elements of Reusable Object-Oriented
Software: Erich Gamma, Richard Helm, Ralph Johnson
[4] Design Patterns in C#: A Hands-on Guide with Real-World
Examples
[5] www.c-sharpcorner.com

Software: UML, C#

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

HIST 202 - History of Azerbaijan

Semester(s) in which the
module is taught

Year 2, Spring semester (Semester 4)

Person responsible for the
module

PhD, Associate Professor Alamdar Shahverdiyev

elemdar.shahverdiyev@bhos.edu.az
BHOS Campus, office
+994 51 7637343

Language

English

Relation to curriculum

Compulsory, Humanitarian Block

BSc programms: Computer Engineering

Teaching methods

Lecture, Seminars

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 120 h extracurricular hours + 60 h classroom
Classroom hours:

Lecture: 36 h (3 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 10 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

No prerequisites



mailto:elemdar.shahverdiyev@bhos.edu.az

Modul Handbook - Computer Engineering bachelor’s program

Module
objectives/intended
learning outcomes

Each graduated student should be able to:

Describe the main stages of Azerbaijan’s historical development
from ancient times to the modern era. Identify key historical
figures, events, and processes that shaped the nation’s political
and cultural identity.

Interpret historical sources, documents, and maps related to
Azerbaijan’s history, Analyze the causes and consequences of
major historical events in regional and global contexts.

Apply historical knowledge to understand contemporary
political, social, and cultural developments inAzerbaijan.
Compare different historical interpretations and perspectives on
Azerbaijan’s past, Evaluate the role of Azerbaijan in broader
historical processes such as empire formation, colonialism,
independence movements, and modernization.

Develop reasoned arguments supported by historical evidence.
Prepare and present well-structured written and oral reports on
historical topics related to Azerbaijan.

Demonstrate the ability to use academic research methods and
properly cite historical sources, Appreciate the cultural,
linguistic, and ethnic diversity that characterizes Azerbaijan’s
historical development.

Recognize the significance of Azerbaijan’s independence,
sovereignty, and national identity in shaping modern society.
Demonstrate awareness of the importance of studying history
for understanding current national and global issues.

Engage in continuous learning about Azerbaijan’s heritage and
its contribution to world civilization.
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Content

. Theoretical, methodological issues and sources of
Azerbaijan history. Prehistoric period in the territory of Azerbaijan.
Tribal units and initial state formations in the territory of Azerbaijan
° The state of Mannea The state of Atropatena. Ancient
Albania

. Azerbaijan in the Ill-IX centuries

° The formation of Azerbaijan nation. Feudal States of
Azerbaijan in IX-first half of XI centuries

° The Seljug Empire. The State of Atabegs.Azerbaijan in the
period of developed feudalism

° Mongol yoke in Azerbaijan. Timurid State. Shirvanshahs
State in XIlI-XIV centuries

° The territory ruling by Timurid dynasty The states of
Karakoyunlu and Aghgoyunlu

. The state of Safavids. Azerbaijan in XVI century

o Socio-economic life of Azerbaijan in XVI century

o Azerbaijan in XVII century

. The conversion of Azerbaijan into the international conflict
arena. The reign of Nadir Shah Afshar. in XVII century

. Azerbaijan in the period of Khanates. The second part of XVIIl
century

o Division of Azerbaijan territories between Russia and Iran.
Treaty of Gulistan (1813). Turkmenchay Treaty (1828).Russian-Iran
war

. Resettlement policy. Northern Azerbaijan of XIX century and
at the beginning of XX century, Northern Azerbaijan in 1905-1918
years. The Azerbaijan Democratic Republic (1918-1920)

. Southern Azerbaijan in the XIX and XX century

. 16 Azerbaijan in the first half of XX century. Azerbaijan in the
20s and 30s of the XX century

. Azerbaijan in the second half of XX century

° Victory history.The second Karabakh war,cause,course and
consequences

Examination forms

Final Exam - 60%
Home Assignment -15%
Presentation — 5%
Midterm Exam — 20%

Reset exam is conducted only on base of final exam part, and itis
60% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:
1. Ismail bey Zardabli. The history of Azerbaijan. (from ancient times to
the present day), London, 2014.

2. Swietochowski Tadeusz. Russian Azerbaijan, 1905-1920: The shaping
of National Identity in a Muslim Community, 2 edit., Cambridge,
Cambridge University Press, 2004; National Consciousness and Political
Orientations in Azerbaijan. 1905-1920. From the Conference materials
held on in 1980.

3.Mahmudlu Y. Azerbaijan short history of statehood. Baku, 2006.

4. Mahmudlu Y., Shukurov K. Garabagh. Real history. Facts and
documents. Baku, 2005.

5. Altstadt, Audrey. The Azerbaijani Turks: Power and Identity under
Russian rule: Stanford, 1992.

6.http://www.azerbaijan.az/portal/History/Middle/middle e.html

7. http://www.azerbaijans.com/content 368 en.html

8. http://www.iranicaonline.org/articles/azerbaijan-iii

9. http://www.ucl.ac.uk/sargon/essentials/countries/mannea/

10.http://www.fordham.edu/halsall/med/saunders.asp

11. http://en.wikipedia.org/wiki/Muslim congquest of Persia

12. Tale Heydarov. The Armenian Question in the Caucasus: Russian
Archive Documents and Publications (1724-1914). 3 vol. 2011.

13. Books and articles by R.G.Suny; Sheila Fitzpatrick; Moshe Lewin.

Software: -

For class presentations and discussions, the student should utilize
Jjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 290- Internship 1

Semester(s) in which the
module is taught

Year 2, Spring semester (Semester 4)

Person responsible for the
module

Supervisors of Information Technology Department

BHOS Campus, office, 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Mandatory

BSc program in Computer Engineering
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http://www.iranicaonline.org/articles/azerbaijan-iii
http://www.ucl.ac.uk/sargon/essentials/countries/mannea/
http://www.fordham.edu/halsall/med/saunders.asp
http://en.wikipedia.org/wiki/Muslim_conquest_of_Persia%2012
http://en.wikipedia.org/wiki/Muslim_conquest_of_Persia%2012
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Teaching methods - Supervised individual or team project work

- Weekly or bi-weekly progress meetings with supervisor
- Independent research, design, and implementation

- Lab sessions for hands-on development and testing

- Peerreview and self-assessment activities

Workload (incl. contact Total workload: 180 h = 180 h extracurricular hours
hours, self-study hours) Duration 4 weeks (After 4th semester)

Contact hours:
Credit points 6 ECTS

e  Completion of at least four academic semesters
e Core courses such as Programming Languages, Object-Oriented
Programming, Data Structures and Algorithms

Required and
recommended
prerequisites for joining the
module
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Module
objectives/intended
learning outcomes

Module Description:

The Internship | provides second-year Computer Engineering
students with the opportunity to apply theoretical knowledge gained
in coursework to real-world professional environments. The
internship aims to enhance students’technical, analytical, and
communication skills through direct participation in industry
projects related to software development, IT systems, and
computer engineering operations. Students gain practical exposure
to programming, development processes, workplace safety, and
professional ethics.

Module Objectives:
The main objectives of the internship are to:
1. Enrich students’ theoretical knowledge through hands-on
professional experience.
2. Develop practical skills in programming, debugging, testing,
and software design.
3. Familiarize students with industrial work environments and
technical documentation.
4. Enhance understanding of management, safety, and
professional communication practices.
5. Prepare students for future internships and capstone
projects through experiential learning.

Learning Outcomes:
Upon successful completion of Internship I, students will be able to:
e  Explain the structure, mission, and operations of the hosting
organization.
e |dentify and describe technologies, tools, and
methodologies used in the company.
e Apply programming and object-oriented principles to solve
practical problems.
e Demonstrate competence in data structures and
algorithmic thinking in applied contexts.
e Observe safety, ethical, and environmental standards in
workplace practices.
e  Prepare a professional report and presentation summarizing
internship outcomes.
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Content

Week Focus Area Expected Activities

Introduction to the company, its
mission, structure, and
. . technologies. Review of safet
Orientation and g . Y
Week 1 S and workplace regulations.
Familiarization .
Observation of IT systems and
software development
processes.

Assist in software development
or automation tasks using

Week 2 Programming Practice  languages such as Python, C++,
or Java. Participate in debugging
and testing exercises.

Implement small-scale modules
Application of Object- or participate in code reviews.
Week 3 Oriented Programming  Apply encapsulation,
Concepts inheritance, and polymorphism
in tasks.

Work with data management

Week 4 Data Structures and tasks, optimize algorithms, and
Project Reporting prepare final internship report
and presentation.
Examination forms Component Description Weight

Evaluation of student’s
Performance Evaluation professional behavior,
by Company Supervisor punctuality, and contribution
during the internship.

33.3%

Written report including
description of tasks,
Internship Report technologies used, safety 33.3%
compliance, and lessons
learned.

Oral presentation before BHOS

Presentation and . . .
internship commission (after 33.4%

Defense Turnitin check).
. ] Notes:
Study and examination
. Total: 100%
requirements .
Grading Scale:

A (91-100), B (81-90), C (71-80), D (61-70), F (<60)

- Each student is assigned an academic supervisor from BHOS
and an industrial mentor from the hosting company.

- Students must maintain daily logs of activities.

- Afinal report (approved and signed by the company supervisor)
must be submitted to the BHOS academic supervisor within one
week after completion.

- Students must present and defend their internship experience
before the BHOS Internship Commission.
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Required Documentation

Before starting the internship:
e Internship Notice and Program
e Individual Task Sheet
e Thematic Task assigned by BHOS Department
After completion:
e Daily Logbook
e  Finalinternship Report (signed by enterprise mentor)
e Reference Letter from the hosting company
e  PowerPoint Presentation for Defense

Module designation

MATH 301 - Linear Algebra

Semester(s) in which the
module is taught

Year 3, Fall semester (Semester 5)

Person responsible for the
module

Farah Ahmadova
farah.akhmadova@bhos.edu.az

BHOS Campus, office 420
994125210000 ext. 33231

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Tutorials, Individual work

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 132 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 11 h/ week

Credit points

6 ECTS

Required and
recommended
prerequisites for joining the
module

Calculus1,2



mailto:farah.akhmadova@bhos.edu.az
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Module
objectives/intended
learning outcomes

Apply algebraic techniques to solve systems of linear equations
using methods such as Gaussian elimination, Cramer’s Rule,
and matrix inverses.

Compute and analyze determinants, eigenvalues, eigenvectors,
and diagonalization of matrices.

Demonstrate understanding of vector spaces, subspaces, linear
independence, basis, dimension, and linear transformations.
Utilize inner product spaces, orthogonality, and the Gram—
Schmidt process to construct orthonormal bases.

Interpret and represent quadratic forms, and apply linear
algebra to optimization and modeling problems.

Communicate mathematical concepts, proofs, and solutions
clearly using appropriate terminology and notation.

Work collaboratively to solve problems and apply linear
algebraic methods in computer science, engineering, and
related applications.

Content

Matrices and Operations

Systems of Linear Equations (Gaussian & Gauss-Jordan
Elimination)

Determinants: Properties & Evaluation
Applications of Determinants: Cramer’s Rule
Inverse of a Matrix

Vector Spaces and Subspaces

Linear Independence, Basis, and Dimension
Linear Transformations (Introduction)

Kernel and Range of a Linear Transformation
Inner Product Spaces

Orthonormal Bases & Gram-Schmidt Process
Eigenvalues and Eigenvectors
Diagonalization

Matrix Equations

Quadratic Forms

Examination forms

Final Exam —40%
Quiz-30 %
Individual work -20%
Class Activity -10%

Reset exam is conducted only on base of final exam part, and it is

40% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
4. D. Kletenik . Problems in Analytic Geometry > practice

problems in all core areas.

5. Elementary Geometry for College Students (Alexander &
Koeberlein, 5th Edition) > detailed 2D/3D geometry
(chapters on vectors, lines, conics, circles, spheres).

6. Konev V.V. Linear Algebra, Vector Algebra and Analytical
Geometry > strong on vectors, 3D geometry, planes,

surfaces.

Software: Python

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 301 - Numerical Methods for Engineering

Semester(s) in which the
module is taught

Year 3, Fall semester (Semester 5)

Person responsible for the
module

Associate professor, PhD Naila Allahverdiyeva
naila.allakhverdiyeva@bhos.edu.az

BHOS Campus, office 413

994125210000 ext. 33231

Language

English
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Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory works, Home Assignments, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 132 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 11 h/ week

Credit points

6 ECTS

Required and
recommended
prerequisites for joining the
module

Calculus1,2
Linear Algebra

Programming Language

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts and principles of
numerical analysis used in solving engineering problems.

e Apply numerical techniques for solving algebraic and
transcendental equations, linear systems, interpolation,
differentiation, and integration.

e /mplement numerical algorithms for ordinary differential
equations and simple partial differential equations.

e Analyze the accuracy, convergence, and stability of
numerical methods and assess sources of computational
error.

e Develop computer programs in Python to solve engineering
problems using numerical methods.

e Interpret and evaluate numerical results in the context of
real engineering applications, identifying appropriate
solution methods for specific problem types.

o Work effectively in teams to design and test numerical
solutions for applied engineering tasks, demonstrating
technical reporting and communication skills.

Content

e Approximations and Error Analysis

e Solutions of Equations of one Variable

e [terative Methods for Solving Linear Systems

e Curve Fitting

e [linear and nonlinear regression

e Interpolation

o Numerical Differentiation

e Numerical Integration

e  Numerical Methods for Ordinary differential Equations
o  Numerical Methods for Partial differential Equations
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Examination forms

Final Exam — 40%
Quiz-30 %

Home Assignments -20%
Class Activity -10%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Numerical Methods in Engineering (on site:
www.Ims.bhos.edu.az)

Textbooks:

[1] Steven C. Chapre, Raymond P. Canale. Numerical Methods
for Engineers, 7th ed., 2014 (main textbook, available in BHOS
library)

[2] Richard L. Burden and J. Douglas Faires. Numerical
Methods, 3rd ed., 2003 (available in BHOS library)

[3]Jaan Kiusalaas. Numerical Methods in Engineering with
Python 3, 2014 (available in BHOS library)

Software: IDLE Python, Matplotlib, NumPy, SciPy

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

CE 303 - Computer Graphics

Semester(s) in which the
module is taught

Year 3, Fall semester (Semester 5)

Person responsible for the
module

MSc Rufat Ismayilov
rufat.ismayilov@bhos.edu.az

BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory works, Project

Workload (incl. contact
hours, self-study hours)

Total workload: 210 h = 138 h extracurricular hours + 72 h classroom
Classroom hours:

Lecture: 36 h (3 h /week)

Laboratory work: 36 h (3 h / week)

Contact hours:

Examination preparation, consultation, selfstudy = 11.5 h/ week

Credit points

7ECTS

Required and
recommended
prerequisites for joining the
module

Computer Science, Programming, OOP, Linear Algebra
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Understand the Unity environment confidently navigates
the Unity editor, project hierarchy, and asset management
system.

o Apply programming fundamentals using C# to create
scripts that control gameplay, interactions, and game
systems.

e Implement game physics and mechanics including
collisions, triggers, forces, and movement.

e Design and build interactive 3D environments using Unity’s
terrain tools, lighting, and camera systems.

e Create engaging user interfaces (Ul/UX) with Unity’s Ul
toolkit and integrate menus, HUDs, and interactive
elements.

e  Utilize intermediate scripting techniques such as Scriptable
Objects, coroutines, events, and state machines to manage
complex systems.

e Integrate multimedia elements including audio, particle
systems, materials, and animations to enhance player
experience.

e Develop, test, and optimize a playable game project that
demonstrates an understanding of Unity’s core features.

e Collaborate in teams (where applicable) to design,
prototype, and present a completed interactive experience.

e Prepare for professional use of Unity by learning build/export
workflows for multiple platforms and understanding industry
practices

Content

This course aims to provide students with a solid foundation in game
development using the Unity engine. Students will learn to create
interactive 2D and 3D experiences by applying core concepts such
as scripting, physics, Ul design, and environment building. The
course also emphasizes practical skills in animation, audio, and
optimization while fostering problem-solving and creativity. By the
end, students will be able to design, develop, and publish a
functional game project.

e Unity Engine basics

e  Gameplay Foundations

e Game World Design

e Ul & User Interaction

e Intermediate Scripting & Systems

e Advanced Features & Project Work

e Final Project & Publishing

Examination forms

Project- 40%
Assignment 1 -30%

Assignment 2 - 30%

Reset exam is conducted only on base of final exam part, and itis
40% of total score.




Modul Handbook - Computer Engineering bachelor’s program

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Core References:

- Unity Documentation — https://docs.unity3d.com/
- Unity Learn (official tutorials & pathways) -
https://learn.unity.com/
- Unity Manual (engine features & workflows) -
https://docs.unity3d.com/Manual/
- Unity Scripting API -
https://docs.unity3d.com/ScriptReference/
Programming References:
- Microsoft C# Guide - https://learn.microsoft.com/en-
us/dotnet/csharp/
- C#for Unity Cheat Sheet -
https://github.com/omgwtfgames/unity-cheatsheet
Learning Resources & Communities:
- Unity Forum - https://forum.unity.com/
- Unity Asset Store (free and paid assets) —
https://assetstore.unity.com/
- Brackeys (YouTube tutorials) -
https://www.youtube.com/user/Brackeys
- GameDeuv.tv (Unity courses) — https.//www.gamedev.tv/

Software: Unity

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

ESH 202 - Electrical Safety
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Semester(s) in which the
module is taught

Year 3, Fall semester (Semester 5)

Person responsible for the
module

Ph.C. Jalal Ibrahimov
jalal.ibrahimov@bhos.edu.az
BHOS Campus, office 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory works

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 114 h extracurricular hours + 36 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 12 h (1 h / week)

Contact hours:

Examination preparation, consultation, self-study = 9.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

Physics

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental principles of electrical safety and the
physiological effects of electric current on the human body.

e [dentify and classify electrical hazards and evaluate risks in
industrial and laboratory environments.

o  Apply safety regulations, standards, and codes (such as IEC and
OSHA) in the design, installation, and maintenance of electrical
systems.

e Selectand use appropriate personal protective equipment (PPE)
and safety devices to prevent electrical injuries and accidents.

e Demonstrate safe working practices when operating or
maintaining electrical and electronic systems.

e Analyze case studies of electrical incidents to determine root
causes and propose preventive measures.

e Recognize the Iimportance of occupational health,
environmental protection, and ethical responsibility in
engineering practice.
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Content

The purpose of this course is to identify electrical safety hazards
and present ways to minimize or avoid their consequences. It is a
guide for improving electrical safety and contains information
about governmental regulations, industry-accepted standards and
work practices. It presents ways to meet the standards and reduce
the hazards.

e Introduction to electricity
e Anintroduction to OHS

e Terms and definitions

e FElectrical emergency

e Influence of the current on the injury degree

e (ircuits in the human body. Frequency and type of electrical
current. Magnitude and shape of the voltage

e Current flow to earth

e Personal protective equipment and means of collective
protection

Examination forms

Final Exam - 50%

Home Assignment and Lab reports — 20%
Midterm Exam - 30%

Reset exam is conducted only on base of final exam part, and it is
50% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:

Textbook:
1. . Mihajlov, M.Sc. Abilkhan Adilov, Electrical Safety,

2. Electrical Safety Handbok, 3rd edition, John
Cadick, Dennis Neitzel, Mary Capelli-
Schellpfeffer.

3. Mohamed A. El- Sharkawi, Electrical Safety:
Practice and Standards. November 20,2013 by
CRC,

4. Internet search

Complementary Reading:

1. Automation Solution Guide. Practical Aspects of
Industrial Control Technology. Schneider Electric,
2007, 310 pp

2. Kimberley Keller-Electrical safety code manual. A
Plain Language Guide to National Electrical Code,
OSHA, and NFPA 70E

Software: -

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 305 - Operating System

Semester(s) in which the
module is taught

Year 3, Fall semester (Semester 5)

Person responsible for the
module

Ph.C. Nihad Alili
nihad.elili@bhos.edu.az

BHOS Campus, office 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory works, Quizes

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 132 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 11 h/ week

Credit points

6 ECTS
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Required and
recommended
prerequisites for joining the
module

Computer Science, Programming

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e  Explain the fundamental concepts, architecture, and functions
of operating systems, including process management, memory
management, file systems, and device control.

e Describe the interactions between hardware and software that
enable system operation, resource allocation, and concurrency.

e Analyze scheduling algorithms, synchronization mechanisms,
and deadlock conditions in multi-processing environments.

e Apply operating system principles to design and implement
basic process scheduling, inter-process communication, and
memory management algorithms.

e Demonstrate practical skills in using and administering
operating systems (such as Linux or Windows) for system
configuration, file management, and security.

e Evaluate system performance and identify optimization
opportunities related to resource utilization and process
efficiency.

e Recognize security, reliability, and ethical considerations in
operating system design and administration.

Content

This course introduces students to the fundamental concepts and
principles of operating systems, with a focus on Windows, Linux, and IBM
z/0S. It covers the design, implementation, and management of
operating systems, including processes, memory management, file
systems, and resource allocation. Students will gain hands-on experience
through programming assignments and projects related to operating
system concepts.

e Introduction to Operating Systems

e  Process Management

e Virtual memory and paging

e File Systems

e Windows Operating System

e  Windows Security

e Linux Operating System

e |BMz/0OS Operating System

e Mobile Operating Systems: Android and iOS

Examination forms

Final Exam - 50%
Quizes-30 %

Laboratory works - 20%

Reset exam is conducted only on base of final exam part, and it is
50% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Operating Systems (www.Ims.bhos.edu.az )

Textbooks:

1. "Operating System Concepts" by Abraham Silberschatz, Peter
B. Galvin, Greg Gagne.

2. "Windows Internals" by Mark E. Russinovich, David A. Solomon,
Alex lonescu

3. "Linux Command Line and Shell Scripting Bible" by Richard

Blum, Christine Bresnahan

"Linux Bible" by Christopher Negus.

5. '"Introduction to the New Mainframe: z/OS Basics" by Mike
Ebbers, John Kettner, Wayne O'Brien, Bill Ogden

A

Software: Windows OS, Linux OS

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

MATH 302 - Probability & Statistics

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)
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Person responsible for the
module

Ph.C. Narmina Gubatova
narmin.qubatova@bhos.edu.az

BHOS Campus, office 420
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Tutorials

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

Calculus

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts of probability theory,
random variables, and statistical inference.

e Apply probability laws, distributions (discrete and continuous),
and expectation principles to model engineering and scientific
problems.

e Compute and interpret descriptive statistics such as mean,
variance, standard deviation, correlation, and regression.

e Use hypothesis testing, confidence intervals, and estimation
techniques to analyze experimental or real-world data.

o Implement statistical and probabilistic methods using
computational tools (e.g., Python, MATLAB, Excel, or R).

e Analyze and evaluate data sets to make informed decisions
under uncertainty in engineering contexts.

e Communicate statistical results effectively through graphs,
tables, and written technical reports.
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Content

A course “Probability and Statistics” provides an elementary
introduction to probability and statistics with applications. Topics
include basic probability concepts, descriptive statistics, random
variables, probability distributions, confidence intervals
estimation, hypothesis testing, and linear regression. Lectures will
introduce a foundation of probability theory and statistical
inference as well as worked examples taken from the fields of
science, engineering and other numerate disciplines. Tutorials will
support the students’learning by providing a forum for practicing
their mathematical skills. Students will gain sound mathematical
knowledge as well as an appreciation of mathematics as an
important tool for a scientist or engineer.

e Basic probability concepts. Sample space and events.
Combined events and Venn diagrams. Rules of probability.
Mutually exclusive events. Problem solving.

e Probability tree  diagrams. Conditional  probability.
Independent events. Bayes’theorem. Counting rules.

e Descriptive statistics. Describing data sets. Presenting data in
tables and charts. Frequency tables and graphs. Relative
frequency tables and graphs. Grouped data, Histograms,
Ogives, Stem and Leaf plots.

e Summarizing data sets. Measures of central tendency: sample
mean, sample median, sample mode. Measures of spread:
sample variance and sample standard deviation. Sample
Percentiles and Box plots

e Random variables and Probability Distributions. Discrete
Probability Distributions. Expectation, median and variance of
a discrete random variable

e The Binomial Distribution. Calculating Probabilities for
Binomial Distribution. Using Binomial Tables.

e The Poisson Distribution. Conditions for modelling data with
Poisson distribution. Mean and variance of the Poisson
distribution.

e Continuous Probability Distributions. Expectation and
variance of continuous random variables. The Normal
Distribution

e Confidence interval estimation. Basic properties of confidence
intervals. Confidence interval estimation for the mean when
the variance o is known. Confidence interval estimation for the
mean when the variance o is unknown

e Fundamentals of Hypothesis Testing. Statistical Hypotheses:
General Concepts. Testing a Statistical Hypothesis. One- and
Two-Tailed Tests. Single Sample: Tests Concerning a Single
Mean (Variance Known). Relationship to Confidence Interval
Estimation. Single Sample: Tests on a Single Mean (Variance
Unknown)

e Simple linear regression and correlation. Least Squares
Method of Estimation. Properties of Least-Square Estimators.
The coefficient of determination and the sample correlation
coefficient
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Examination forms

Final Exam - 40%

Home Assignments — 30 %
Midterm Exam - 30%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture Notes (www.Ims.bhos.edu.az )

Textbooks:

[1] Ronald E.Walpole, Raymond H. Myers, Sharon L.Myers, Keying Ye,
Probability and Statistics for Engineers and Scientists, 9th edition, 2012
(available in BHOS library)

[2] Anthony Hayter, Probability and Statistics for Engineers and
Scientists, 4th edition

[3] Sheldon Ross, Probability and Statistics for Engineers and
Scientists, 4th edition, 2009

[4] T.T.Soong, Fundamentals of Probability and Statistics for
Engineers, 2004

[5] Jay L.Devore, Probability and Statistics for Engineering and the
Sciences, 8th edition

For class presentations and discussions, the student should
utilize journal and internet materials.

Software: -

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

CE 302 - Fundamentals of Electrical
Engineering

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)

Person responsible for the
module

Ph.C. Ilkin Balazada
ilkin.balazade@bhos.edu.az

BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory works, Project, Quiz

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom

Classroom hours:
Lecture: 24 h (2 h /week)
Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

Calculus, Physics, Electrical Safety
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

Explain the fundamental principles of electric circuits, including
voltage, current, resistance, power, and energy.

Apply Ohm’s and Kirchhoff’s laws to analyze DC and AC electrical
circuits.

Solve problems involving series, parallel, and combination circuits
using analytical and computational techniques.

Understand the behavior of capacitors, inductors, and basic RL,
RC, and RLC circuits under transient and steady-state conditions.
Analyze sinusoidal AC circuits using phasor and impedance
methods.

Use fundamental measurement instruments (multimeters,
oscilloscopes, power meters) to perform circuit testing and
validation.

Demonstrate safe laboratory practices and apply electrical safety
standards during experimentation.

Interpret experimental data and relate practical measurements to
theoretical circuit models.

Communicate technical findings effectively through structured lab
reports and presentations.

Content

This course introduces the principles and concepts of electric

circuits. Students will explore fundamental electrical components,

circuit analysis techniques, and gain practical skills in solving circuit

problems. The course aims to develop a solid foundation for

understanding electrical circuits and their applications.

Introduction to Electrical circuits

DC (Direct current) circuits
Circuit analysis techniques (complex circuits)

Operational Amplifiers (OPAMPS)
Introduction to inductance and capacitance
First-Order circuits

Second-Order Circuits

Sinusoidal AC circuits (Frequency response)
AC series circuits

AC parallel circuits.

Sinusoidal Steady-State Analysis

Frequency response
Filter circuits (Passive filters)

Active Filters

Examination forms

Final Exam - 30%

Laboratory works — 20 %

Project - 25%

Quizes-25%

Reset exam is conducted only on base of final exam part, and it is

30% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

Textbooks:

1. Alexander Ch., Sadiku M. Fundamentals of electric
circuits. Fifth edition. McGraw-Hill. 2013. ISBN 978-0-07-
338057-5.

2. Additional textbooks and course materials: Nilsson J.,
Riedel S. Electric circuits. Ninth edition. Prentice Hall.
2011. ISBN-13: 978-0- 13-611499-4. ISBN-10:0-13-
611499-7

3. Electronic materials placed at Baku Higher Oil School site
for this course: Syllabus, Lecture notes, exercises,
assignments, case studies, announcements, and exam
samples.

4. Student Lecture note.

Recommended Reading:

1. Hayt W., Buck J. Engineering electromagnetics.
Sixth edition. McGraw-Hill. 2001. ISBN: 978-
0072451924.

2. Nilsson J., Riedel S. Electric circuits. Ninth
edition. Prentice Hall. 2011. ISBN: 978-0-13-
611499-4.

3. Sadiku M. Elements of electromagnetics. Third
edition. Oxford University Press. 2000. ISBN: 978-
0195103687.

For class presentations and discussions, the student should
utilize journal and internet materials.

Software: MATLAB Mathworks Co.

For class presentations and discussions, the student should utilize
jJjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 304 - Formal Languages and Automata

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)

Person responsible for the
module

PhD. Gunay Iskandarli
gunay.iskandarli@bhos.edu.az

BHOS Campus, office 420
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Tutorial
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Workload (incl. contact
hours, self-study hours)

Total workload: 120 h = 72 h extracurricular hours + 48 h classroom

Classroom hours:
Lecture: 24 h (2 h /week)
Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 10 h/ week

Credit points

4 ECTS

Required and
recommended
prerequisites for joining the
module

Discrete Math, Programming, Data Structures and Algorithms

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

Explain the fundamental concepts of formal languages,
grammar, automata, and computability.

Differentiate between various classes of languages (regular,
context-free, context-sensitive, recursively enumerable) and
their corresponding automata.

Design and analyze deterministic and non-deterministic finite
automata (DFA/NFA) and regular expressions for pattern
recognition problems.

Construct pushdown automata (PDA) and context-free
grammar (CFG) to describe syntax of programming languages.
Apply Turing machines and the concept of decidability to
formalize and solve computational problems.

Demonstrate the relationships between language hierarchies,
computational complexity, and algorithmic limitations.

Use formal reasoning and proof techniques (induction,
equivalence proofs, closure properties) to validate automata
and grammar designs.

Relate theoretical models of computation to practical
applications in compiler design, pattern matching, and
artificial intelligence.

Communicate formal reasoning and problem-solving results
clearly through technical documentation and presentations.
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Content

The course introduces some fundamental concepts in automata
theory and formal languages including grammar, finite automaton,
regular expression, formal language, pushdown automaton, and
Turing machine. Not only do they form basic models of
computation, but they are also the foundation of many branches of
computer science, e.g. compilers, software engineering, concurrent
systems, etc. The properties of these models will be studied and
various rigorous techniques for analyzing and comparing them will
be discussed, by using both formalism and examples.

e Introduction to the Theory of Automata and Formal Languages

e Understand basic properties of Formal languages and Formal
Grammars.

e Understand basic properties of Deterministic and
Nondeterministic Finite Automata.

e Understanding the Minimization of Deterministic and
Nondeterministic Finite Automata

e Two-way Finite Automata. Finite Automata with output: Mealey
Machine. Moore Machine.

e Definition of Regular Languages..Regular sets, Regular
expressions, identify rules. DFA for a Regular Grammar.
Equivalance of Regular Expressions

e Understanding the Context Free Languages (CFG) and
Grammars and also Normalising CFG.

e Understanding the Context Free Languages (CFG) and
Grammars and also Normalising CFG.

e  from Pushdown Automata to Contect Free Grammar

e Turing Machine (TM): Problems That Computers Cannot Solve,
The Turing Machine, Programming Techniques for Turing
Machines

e  Computing with Turing Machines

Examination forms

Final Exam - 60%
Quizes-30 %

Class Activity/Assignments — 10%

Reset exam is conducted only on base of final exam part, and it is
60% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

Textbooks:

[1] Peter Linz, An Introduction to Formal languages and Automata, 5th
Edition, 2012.

[2] S.P.Eugene Xavier, Theory of Automata, Formal Languages and
Computation, 2005.

[3] Z Kohaviand N.K. Jha. 2010. Switching and Finite Automata Theory.
3th Edition. Cambridge University Press, 2010.

[4] John E. Hopcroft, Rajeev Motwani, Jeffrey D.Ullman: Introduction to
Automata Theory, Languages and Computation, 3rd Edition, Pearson
Education, 2007.

[5] . K.L.P. Mishra: Theory of Computer Science, Automata, Languages,
and Computation, 3rd Edition, PHI, 2007.

For class presentations and discussions, the student should
utilize journal and internet materials.

Software: -

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 306 - Computer Networks

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)
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Person responsible for the
module

Mehran Hematyar
mehran.hematyar@bhos.edu.az

BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Project

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

Programming, Operating system
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

Explain the fundamental concepts, architecture, and protocols
of computer networks, including the OSI and TCP/IP models.
Describe the functions and interactions of networking layers —
physical, data link, network, transport, and application.
Analyze data transmission techniques, error detection and
correction methods, and flow/congestion control
mechanismes.

Configure and demonstrate basic network devices (routers,
switches, hubs) and simulate network operations using
software tools (Cisco Packet Tracer).

Apply addressing schemes (IPv4/IPv6), subnetting, and routing
algorithms to design and troubleshoot small to medium-sized
networks.

Evaluate network performance, reliability, and security
measures, identifying trade-offs in protocol and topology
design.

Understand the principles of wireless networks, Internet
technologies, and emerging networking paradigms such as loT
and cloud networking.

Work effectively in teams to plan, implement, and test a
networking project following industry standards and
documentation practices.

Recognize ethical, security, and privacy implications in
network design, administration, and data communication.
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Content

This course provides students with a comprehensive understanding of the
fundamental concepts, architecture, and protocols that form the basis of
modern computer networks. It introduces the layered structure of
network communication, emphasizing the OSI and TCP/IP reference
models and the interaction between different network layers.

e Introduction to TCP/IP Networking,
e Fundamentals of Ethernet LANs,
e  fFundamentals of WANs and IP Routing

e  Using the Command-line interface,

e Analyzing Ethernet LAN Switching,

e Configuring Basic Switch Management,

e Configuring and Verifying Switch Interfaces

e Implementing Ethernet Virtual LANs

e Spanning Tree Protocol Concepts
e RSTP

e Inter VLAN routing

e  Perspective on IPv4 Subnetting

e Analyzing Classfull IPv4 Networks
e Analyzing Subnet Masks

e Analyzing Existing Subnets

e  QOperating Routers

e Configuring IPv4 Addresses and Static Routes
e /P Routing in The LAN

e Understanding OSPF Concepts,

e Implementing OSPF,

e  OSPF Network Type and Neighbors

e Fundamentals of IP Version 6

e |Pv6 Addressing and Subnetting

e Implementing IPv6 addressing on Routers
e |Pv6 Routing

e  Fundamentals of Wireless Networks,

e Analyzing Wireless Architectures

e Securing Wireless Networks
e  Building a Wireless LAN

Examination forms

Final Exam - 40%
Project —30 %

Laboratory work— 30%

Reset exam is conducted only on base of final exam part, and itis
40% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results




Modul Handbook - Computer Engineering bachelor’s program

Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

Required Reading:
[1] Data Communications and Computer Networks: A
Business User’s Approach, Seventh Edition Curt M. White,
2014;
[2] Todd Lammle - CCNA Routing and Switching Study Guide -
2013;
[3] James F. Kurose and Keith W. Ross, Computer Networking -
A Top-Down Approach Featuring the Internet, 6th Edition,
2012 Addison Wesley;
[4] Odom W. - Cisco CCNA Routing and Switching 200-120
Official Cert Guide Library—2013
[5] Andrew S. Tanenbaum, Computer Networks, 5-th Edition,.
Prentice Hall, 201 [2] Alan S. Morris. Measurement and
Instrumentation Principles. Third Edition. Butterworth-
Heinemann, 2001.
[6] CCNA 200-301 Official Cert Guide - WENDELL ODOM

Recommended Reading:

[1] Andrew S. Tanenbaum, Computer Networks, 5-th Edition,.
Prentice Hall, 201 [2] Alan S. Morris. Measurement and
Instrumentation Principles. Third Edition. Butterworth-
Heinemann, 2001.

[2] Todd Lammle - CCNA Routing and Switching Study Guide —
2013;

[3] Odom W. - Cisco CCNA Routing and Switching 200-120
Official Cert Guide Library — 2013

[4] CCNA 200-301 Official Cert Guide - WENDELL ODOM

Software: Cisco Packet Tracer

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

MATH 304 - Mathematical Modelling

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)

Person responsible for the
module

PhD. Nijat Aliyev
nicat.aliyev@bhos.edu.az
BHOS Campus, office 312
994125210000 ext. 33274

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering
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Teaching methods

Lecture, Laboratory work

Workload (incl. contact
hours, self-study hours)

Total workload: 120 h = 84 h extracurricular hours + 36 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 12 h (1 h / week)

Contact hours:

Examination preparation, consultation, self-study = 7 h/ week

Credit points

4 ECTS

Required and
recommended
prerequisites for joining the
module

Calculus, Differential Equations, Numerical Methods

Module
objectives/intended
learning outcomes

Upon successful completion of this course, students will be able to:

e Understand the Foundations of Mathematical Modeling:

o Define and explain the concept of mathematical
modeling.

o Recognize the significance and diverse
applications of mathematical modeling in various
fields.

e Apply Fundamental Mathematical Concepts:

o Utilize basic concepts from calculus and linear
algebra to formulate mathematical models.

o Develop discrete and continuous models using
difference equations, differential equations, and
optimization.

e Implement Optimization Techniques:

o  Formulate and solve optimization problems using
linear programming, integer programming, and
nonlinear optimization techniques.

e  Apply Mathematical Modeling to Real-world Case Studies:

o Analyze and model problems in various disciplines
such as physics, biology, economics, and
computer science.

o Evaluate and critique existing mathematical
models in literature.

e Integrate Computational Tools for Modeling:

o  Utilize computational tools such as MATLAB or
Python for implementing and simulating
mathematical models.

communicate results from

o Interpret and

computational simulations.
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Content

This course introduces students to the principles and techniques of
mathematical modeling, providing them with a foundation for
solving real-world problems using mathematical tools. Emphasis is
placed on developing mathematical models, validating them, and
interpreting the results. The course covers a variety of modeling
methods applicable to diverse fields. Lectures will introduce
mathematical modelling concepts and tools as well as case studies
taken from the fields of science, engineering, and other
mathematical sciences. Laboratory works will support the students’
learning by providing a forum for practicing their mathematical
skills. Students will gain sound mathematical knowledge as well as
an application of mathematics as an important tool for a scientist or
engineer.

e Basics of Mathematical Modelling, Modelling Examples,
Modelling with Difference Equations, Modeling with Ordinary
Differential Equations, Modeling with Partial Differential
Equations, Modelling with Optimization, Case Study:
Maximizing the profit

e Linear Programming (LP), Examples of Linear Programming

e  Case studies: Urban planning LP model, Production planning and
Inventory control LP model, Bus Scheduling and Transportation LP
models, Geometric solution to LP, Simplex Method

e LP with Equality Constraints, Simplex Method

e Simplex Method, A Task Scheduling Problem, Transportation
Problems, A Targeting Problem, Formulation as Linear Program

e Modelling with Non-Linear Optimization, Unconstrained
Optimization in One Dimension, Bisection Algorithm, Newton’s
Method

e Unconstrained Optimization in Higher Dimensions, Taylor
Series in Higher Dimensions, Roots of a Nonlinear System,
Newton’s Method

e Constrained Optimization and Lagrange Multipliers, Solutions,
Modeling Examples

e lagrange method, Jacobian matrix, derivatives

e  Matrix Calculus Examples

e One Equality Constraint, Several Equality Constraints,
Inequality Constraints, Modeling

e Modeling Example

Examination forms

Final Exam - 60%
Midterm Exam- 30 %

Class Activity— 10%

Reset exam is conducted only on base of final exam part, and itis
60% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

Textbooks:

1. Gerhard Dangelmayr and Michael Kirby Mathematical Modelling:
A Comprehensive Introduction, Prentice Hall, 2005

N

Weijiu Liu, Lecture Notes, University of Central Arkansas,

3. Jim Caldwell and Douglas K.S. Ng, Mathematical Modelling:
Case Studies and Projects, Kluwer Academic Publishers, Vol. 28,
2004

4. BenderA., An Introduction to Mathematical Modelling, Edition 1,
2000

5. Giordano. F.R.,Weir. M.D., Fox.W.P, A First Course in
Mathematical Modelling, 1997

Software: -
For class presentations and discussions, the student should utilize

journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 390- Internship 2

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)
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Person responsible for the Supervisors from Information Technology Department
module

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language English

Relation to curriculum Mandatory
BSc program in Computer Engineering

Teaching methods - Supervised individual or team project work

- Weekly or bi-weekly progress meetings with supervisor
- Independent research, design, and implementation

- Lab sessions for hands-on development and testing

- Peerreview and self-assessment activities

Workload (incl. contact Total workload: 180 h = 180 h extracurricular hours
hours, self-study hours) Duration 4 weeks (After 4th semester)

Contact hours:
Credit points 6 ECTS

1. Successful completion of Internship | and Internship Il
2. Completion of core professional courses such as:

Required and

recommended
prerequisites for joining the - Software Engineering
module - Database Systems

- Computer Networks

- Atrtificial Intelligence / Machine Learning

- System Analysis and Design

- Operating Systems

- Approval of an internship placement proposal
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Module
objectives/intended
learning outcomes

Module Description:

The Internship Ill module serves as the culminating professional
experience in the Computer Engineering program.

It enables students to integrate the full spectrum of technical,
analytical, and managerial competencies developed during their
studies in a real industrial or research environment.

Students undertake substantial technical or research-oriented
tasks, often related to software development, systems
administration, cybersecurity, automation, data analysis, or
embedded systems design.

The internship emphasizes independent problem-solving, team
collaboration, and professional-level communication, preparing

students for their Capstone Project orimmediate entry into the

workforce.

Module Objectives:

By the end of this internship, students will be able to:

1. Apply advanced computer engineering knowledge and
professional skills in an industrial or research setting.

2. Analyze complex engineering problems and propose
efficient, innovative solutions.

3. Integrate hardware and software components into
functional systems.

4. Demonstrate project management, leadership, and
teamwork abilities.

5. Produce professional documentation and communicate
results effectively.

6. Adhere to ethical, safety, and quality standards in
engineering practice.

Learning Outcomes:

Upon successful completion of Internship I, students will be able

to:

Demonstrate professional competence in solving advanced
engineering or IT problems.

Apply system design, software engineering, or network
management techniques in real-world projects.

Utilize modern development, deployment, and testing tools
in professional environments.

Collaborate effectively in multidisciplinary teams and
manage project tasks independently.

Evaluate performance, scalability, and reliability of
implemented systems or software.

Prepare a professional technical report and present findings
to academic and industrial audiences.
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Content

Wee

Week 2

Week 3 Numerical Methods

Week Focus Area

Expected Activities

Familiarization with
company’s infrastructure,
Orientation & Company network setup, and OS
Introduction platforms. Review safety,
security, and workplace
policies.

k1

Implementation of assigned
tasks (software module, data
pipeline, automation system,
or embedded solution).
Regular review with mentor..

Operating Systems and
Networking Tasks

Participate in visualization,
simulation, or data modelling
tasks related to engineering
problems.

Computer Graphics &

Applications

Integrate tasks into a report

Project Completion & and presentation. Analyze

Week 4 Reportin data and provide
p g recommendations based on
project findings.
Examination forms Component Description Weight
Evaluation of student’s
Performance Evaluation professional behavior, 33.3%
by Company Supervisor punctuality, and contribution 2
during the internship.
Written report including
description of tasks,
Internship Report technologies used, safety 33.3%
compliance, and lessons
learned.
. Oral presentation before BHOS
Presentation and . . .
internship commission (after 33.4%
Defense -
Turnitin check).
Study and examination Notes:
. Total: 100%
requirements )
Grading Scale:

A (91-100), B (81-90), C (71-80), D (61-70), F (<60)

Each student is assigned an academic supervisor from BHOS
and an industrial mentor from the hosting company.

Students must maintain daily logs of activities.

A final report (approved and signed by the company supervisor)
must be submitted to the BHOS academic supervisor within one
week after completion.

Students must present and defend their internship experience
before the BHOS Internship Commission.
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Required Documentation

Before starting the internship:
e Internship Notice and Program
e Individual Task Sheet
e Thematic Task assigned by BHOS Department
After completion:
e Daily Logbook
e  Finalinternship Report (signed by enterprise mentor)
e Reference Letter from the hosting company
e  PowerPoint Presentation for Defense

Module designation

CE 401 - Artificial Intelligence

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)

Person responsible for the
module

Mirakram Aghalarov
mirakram.agalarov@bhos.edu.az

BHOS Campus, office 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Project

Workload (incl. contact
hours, self-study hours)

Total workload: 180 h = 120 h extracurricular hours + 60 h classroom
Classroom hours:

Lecture: 36 h (3 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 10 h/ week

Credit points

6 ECTS

Required and
recommended
prerequisites for joining the
module

COMP 102 -Programming, MATH 301 -Linear Algebrag MATH 302 -
Probability & Statistics
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

1.

Explain the fundamental principles, goals, and branches of
Artificial Intelligence, including search, reasoning, learning,
and perception.

Describe how Al systems integrate with computer
engineering components such as algorithms, data
structures, operating systems, and networks to create
intelligent solutions.

Apply analytical and mathematical models to solve Al
problems such as search optimization, decision-making,
and classification.

Implement and test basic Al algorithms (e.g., uninformed
and informed search, knowledge-based reasoning, and
simple machine learning models) using modern
programming tools.

Evaluate the performance, accuracy, and limitations of
implemented Al solutions through experimentation and
quantitative analysis.

Present Al-based solutions and project findings effectively in
oral and written form, using clear technical communication
in English.

Demonstrate awareness of ethical, legal, and social
implications of Artificial Intelligence applications, including
bias, data privacy, and accountability.

Content

This course introduces students Machine Learning methods to

solve a broad range of software developing security problems. This

course will help us to understand machine learning concepts and

algorithms. Students will implement algorithms from scratch in

Python and NumPy to complement our learning experience, go over

many examples using scikit-learn for our own convenience, and

optimize our code via PyTorch for neural network training on GPUs.

N GOKNWN=
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0.

Introduction to Machine learning (deep learning)
Understanding Learning

Machine Learning Algorithms

Introduction to Deep Learning

Deeper Networks

Convolutional Neural Networks

Wake-Up Session: Data Ethics and Protection
Deep Learning Optimization in loT

Natural Language Processing

Natural Language Processing with transformers

11. Deep Learning in wild
12. Project Presentation
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Examination forms

Final Exam - 40%
Project-30 %

Laboratory work— 30%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )
Machine Learning with PyTorch (on site: www.Ims.bhos.edu.az)

Required Reading:
https://github.com/rasbt/python-machine-learning-book-3rd-edition

1. “Machine Learning with PyTorch and Scikit-Learn” (2022) by
Sebastian Raschka

2. “Programming PyTorch for Deep Learning: Creating and
Deploying Deep Learning” (2019) by lan Pointer

Software: Python+PyTorch

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 403 - Database Fundamentals
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Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)

Person responsible for the
module

Associate professor, PhD Mahammad Sharifov

mahammad.sharifov@bhos.edu.az

BHOS Campus, office 412
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Project, Presentation

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom

Classroom hours:
Lecture: 24 h (2 h /week)
Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

COMP 102 -Programming, CE 204- Data Structures & Algorithms

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

Explain fundamental concepts of database systems, including data
models, schemas, and database architecture.

Describe the principles of the Relational Model, including
relations, attributes, tuples, and constraints.

Demonstrate understanding of data definition, manipulation, and
control using SQL, NoSQL, MongoDB.

Discuss the role of databases within computer systems, including
their interaction with operating systems, networks, and
applications.

Design normalized database schemas using entity-relationship
modeling and relational schema design techniques.

Apply normalization rules to eliminate redundancy and ensure
data integrity.

Implement and manage databases using SQL, NoSQL, MongoDB.
Develop simple applications that interact with databases through
programming interfaces or queries.

Analyze database performance and identify strategies for query
optimization and indexing.

Foster an understanding of ethical and professional practices in
data management.
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Content

This is an introductory course in Database Management Systems.
The following topics will be discussed during the course: Database
Architecture | ER Diagrams and the Relational Model | Relational
Algebra and SQL | Subqueries, conditional statements | Procedures
and Stored functions | Transactions and Triggers | SQL Analytics |
Temporary Tables and Common Table Expressions (CTE) | NoSQL,
MongoDB | Users Role Management

Introductory concepts of DBMS

Entity-Relationship model. The Relational model
Normalization Rules. Codd’s 12 rules.

Basic SQL Concepts

SQL Concepts

Advanced SQL concepts: Stored Procedures and Functions
Advanced SQL concepts: Triggers and Transactions
Advanced SQL concepts: SQL Analytics

Advanced SQL concepts: Temporary Tables and CTF’s
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Database optimization techniques. Users’role management
in DBMS. Dumping in DBMS
11. NoSQL Concepts and MongoDB

12. Final Project Presentation

Examination forms

Final Exam - 40%
Project-20 %

Laboratory work/ Quiz— 30%
Class Activity — 10%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

Required Reading:
1.  SQL and NoSQL Databases by Andreas Meier and Michael
Kaufmann, Springer Vieweg publication, 2019. (main textbook,
available in PDF version)

2. SQL Queries for Mere Mortals by John L.Viescas, Fourth
edition, 2018. (main textbook, available in PDF version)

3.  PRACTICAL SQL, A Beginners Guide to Storytelling with Data
by Anthony de Barros, No starch press, 2018. (main textbook,
available in PDF version)

Software: SQL, NoSQL

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 405 - Introduction to Electronics

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)

Person responsible for the
module

PhDc. Aydin Nasirzade
aydin.nasirzade@bhos.edu.az
BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Quiz

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

MATH 201-Calculus, MATH 301-Linear Algebra, PHYS 202- Physics,
CE 302- Electrical Engineering
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

Explain the fundamental principles of electronics, including
voltage, current, resistance, capacitance, and inductance.
Describe the operation and characteristics of basic electronic
components such as resistors, capacitors, diodes, and transistors.
Differentiate between analog and digital electronic signals and
their applications in computer and embedded systems.

Analyze DC and AC circuits using Ohm’s Law, Kirchhoff’s Laws, and
network theorems.

Design and simulate simple electronic circuits using software tools
(e.g., Multisim, Proteus, or MATLAB).

Apply semiconductor theory to design and evaluate basic amplifier
and rectifier circuits.

Measure and interpret voltage, current, and waveform
characteristics using laboratory instruments such as oscilloscopes
and multimeters.

Content

This course introduces the fundamental concepts and devices in
electronics, providing Computer Engineering students with a solid
foundation for understanding and designing basic electronic circuits.
Topics include semiconductor devices such as diodes, transistors (BJT and
FET), and operational amplifiers, along with their applications in
rectification, amplification, switching, regulation, and signal generation.
Emphasis is placed on circuit analysis, biasing techniques, and practical
implementation of electronic building blocks used in modern systems.
The course combines theoretical principles with hands-on laboratory
work to develop both analytical and practical skills in electronics.

Introduction to Electronics

Diodes and Applications
Special-Purpose Diodes

Bipolar Junction Transistors
Field-Effect Transistors (FETs)
Thyristors

Operational Amplifiers

Active Filters

Oscillators and Voltage Regulators

Examination forms

Final Exam - 50%
Laboratory work/ Quiz— 30%

Quizes -20%

Reset exam is conducted only on base of final exam part, and it is

50% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

Required Reading:
1. Thomas L. Floyd: Electronic Devices (Conventional Current

Version), 9th Ed. 2012

Software: Matlab, Multisim

For class presentations and discussions, the student should utilize
jJjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 407 - Signals and Systems

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)

Person responsible for the
module

Associate professor, PhD Kamala Oghuz
Kamala.Pashayeva@bhos.edu.az

BHOS Campus, office 303
994125210000 ext. 33230

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Quiz
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Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

MATH 201-Calculus, MATH 202-differential Equations, PHYS 202-
Physics

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

- Applying appropriate procedure for identifying characteristics
and properties of signal and
systems in the time domain.

- Identifying the existing relationship among the different
representing domains of continuous-time signals and systems
(time, frequency, Laplace) and learning how to use the best
method for identifying characteristics of signals and systems
and solving problems.

- Identifying the existing relationship among the different
representing domains of discrete-time signals and systems
(time, frequency, z) and learning how to use the best method
for identifying characteristics of signals and systems and
solving problems.

- Identifying the possibilities of z and Laplace domains to
represent linear systems.

- To distinguish the possibilities of the different transform
domains depending on the kind of problem to be tackled and
the scope of the application.

- Identifying the utility of basic concepts of signals and systems
in different application fields, such as communications and
electronics.

Content

The course “Signals and Systems” constitutes an introduction to the
basic concepts of signals and systems, taking special attention to
its description in the time and the frequency domains, because both
descriptions are highly relevant for processing, storing, and
transmitting information.

Introduction to Signals and System

Statistics, Probability and Noise

Sampling

Linear Time-Invariant Systems

Convolution

Properties of Convolution

The Discrete Fourier Transform

Applications of the DFT
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Fourier Transform Properties
10. The Fast Fourier Transform
11. The z-Transform
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Examination forms

Final Exam - 40%
Laboratory work—30%

Quiz-30%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )

1. Steven W. Smith. Digital Signal Processing: A Practical Guide
for Engineers and Scientists, 2015. ISBN: 0-9660176-3-3.
(available in BHOS library)

2. Alan V. Oppenheim, Alan S. Willsky. Signals and Systems. 2nd
ed., 2013

3. S. K. Mitra. Digital Signal Processing: A Computer-Based
Approach, McGraw-Hill, 3rd ed., 2006. (available in BHOS
library)

4. The Student Edition of Matlab, The Math Works, Inc, Prentice-
Hall, 1997

5. J. Proakis & E. Manolakis. Introduction to Digital Signal Processing,

MacMillan, 4th ed., 2007

6. Digital Signal Processing Using MATLAB by Vinay K. Ingle and John
G. Proakis, 3rd edition, 2011

Software: Matlab, Simulink

For class presentations and discussions, the student should utilize
Jjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

CE 409 - Digital Logic Design

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)

Person responsible for the
module

PhDc. Aydin Nasirzade
aydin.nasirzade@bhos.edu.az

BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Quiz

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

CE 405- Introduction to Electronics PHYS 202- Physics

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

* /dentify analog and digital electrical signals.

e Convert numbers between different number systems.

e Explain the operation of digital logic gates.

e Use Boolean algebra to express logic operations as equations.

e Use Karnaugh maps to minimize (simplify) Boolean equations.

* /dentify combinatorial logic circuits and sequential logic circuits
and explain their operation.

¢ /dentify, explain, and implement various types of flip-flops, counter
circuits, shift registers, and other logic circuits.

* [dentify commonly used integrated circuit families used in digital
equipment.

® Troubleshoot digital circuits using standard test equipment and
specialized instruments.
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Content

This course covers the operation, application, and troubleshooting
of TTL and CMQOS electronic logic devices, their use in combinatorial
and sequential logic circuits, the interface between the logic
families, and the interface between digital and analog circuits. The
course also provides a study of Boolean algebra, binary and
hexadecimal number systems, binary codes, and the analysis of the
basic components and circuits used in semiconductor switching.

e Digital Systems and Binary Numbers
e Boolean Algebra and Logic Gates

e (Gate-Level Minimization

e Combinational Logic

e Synchronous Sequential Logic

e  Registers and Counters

Examination forms

Final Exam - 50%
Laboratory work— 30%

Quiz-20%

Reset exam is conducted only on base of final exam part, and it is
50% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:

Presentations: Lecture notes (www.Ims.bhos.edu.az )
Textbook:
1. Mano M. Morris, Michael D. Ciletti: Digital design with an

introduction to the Verilog HDL, 5th ed.

Software: Matlab, Multisim

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 411 - Principles of Computer
Communications

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)

Person responsible for the
module

Khayyam Masiyev
Khayyam.Masiyev@bhos.edu.az
BHQOS Campus, office , 418

99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Case Studies, Project

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

COMP 101 - Introduction to Programming / Programming and
Computer Applications |, COMP 202 - Operating Systems
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Module
objectives/intended
learning outcomes

The main objectives of this course are to:

1. Introduce the key concepts and architectures of computer
communication and data networks.

2. Develop understanding communication protocols and data
transmission techniques.

3. Provide students with skills to analyze, design, and
troubleshoot communication systems.

4. Familiarize students with packet switching, routing
algorithms, and error control methods.

5. Encourage the application of theoretical knowledge through
simulation and experimentation.

6. Emphasize the role of communication technologies in
modern computing and automation systems.

Learning Outcomes
Upon successful completion of this course, students will be able to:

1. Explain the principles, layers, and protocols involved in
computer communication systems.

2. Describe the OSI and TCP/IP models and the functionality of
each communication layer.

3. Apply error detection, flow control, and data encoding
methods in simple communication systems.

4. Analyze network performance parameters such as
throughput, latency, and reliability.

5. Implement and simulate basic communication protocols
and network topologies using modern software tools.

6. Evaluate the efficiency and robustness of data
communication processes in real-world applications.

7. Recognize ethical, security, and privacy issues in data

communication and networking.

Content
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Introduction to Computer Communication and Networks
OSl and TCP/IP Reference Models
Data and Signal Transmission Fundamentals
Error Detection and Correction Techniques
Flow and Congestion Control
Multiple Access and Channel Sharing Methods
Data Link Layer Protocols (HDLC, PPP, Ethernet)
Network Layer — IP Addressing, Subnetting, Routing Algorithms
Transport Layer Protocols — TCP, UDP, Ports, and Sockets
. Application Layer Protocols — HTTP, FTP, DNS, SMTP
. Network Security and Encryption Basics
. Wireless and Mobile Communication Principles
. Network Performance and Quality of Service
. Case Studies and Emerging Technologies (loT, 5G, SDN)
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Examination forms

Home works/Case Studies- 30%
Software Development Projects — 30%
Final Exam - 40%

Resit Exam — 40% from total mark

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Behrouz A. Forouzan, Data Communications and
Networking, McGraw-Hill, latest edition.

2. Andrew S. Tanenbaum & David Wetherall, Computer
Networks, Pearson, latest edition.

3. James F. Kurose & Keith W. Ross, Computer Networking: A
Top-Down Approach, Pearson, latest edition.

Software: Cisco Packet Tracer

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 413 - Control Systems

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)
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Person responsible for the
module

Abid Karimli
abid.karimli@bhos.edu.az

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e [ectures with multimedia demonstrations

e Laboratory sessions using MATLAB/Simulink and embedded
hardware

e Problem-solving and simulation assignments

e  Project-based learning and teamwork

e Case studies of real-world control applications

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

MATH 351 - Differential Equations, CE 202 - Signals and Systems,
CE 405 - Introduction to Electronics
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Module
objectives/intended
learning outcomes

Course Objectives

The objectives of this course are to:

1. Introduce the fundamentals of automatic control theory and
feedback systems.

2. Provide analytical tools to model and analyze dynamic
systems.

3. Develop an understanding of system stability and transient
performance.

4. Enable students to design and implement classical and
digital control systems.

5. Apply computer-based tools for simulation, analysis, and
real-time control.

6. Relatetheoretical control concepts to embedded and cyber-
physical systems.

Learning Outcomes

Upon successful completion of this course, students will be able to:

1. Explain the principles and components of feedback control
systems.

2. Model dynamic systems using differential equations,
transfer functions, and state-space representations.

3. Analyze system response, stability, and performance using
time- and frequency-domain methods.

4. Design controllers (P, PIl, PD, PID) to meet transient and
steady-state performance requirements.

5. Implement and simulate control algorithms using
MATLAB/Simulink and microcontroller-based systems.

6. Convert continuous-time control systems to discrete-time
equivalents for digital control.

7. Evaluate the performance of control systems under
disturbances and uncertainties.

8. Collaborate and communicate results through written
technical reports and oral presentations.

Content

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

Introduction to Control Systems: Open-loop and Closed-loop
Control

Mathematical Modelling of Electrical and Mechanical Systems
Transfer Functions and Block Diagram Reduction

Time-Domain Analysis and Performance Metrics

System Stability and Routh-Hurwitz Criterion

Root Locus Method for System Design

Frequency Response: Bode and Nyquist Plots

Controller Design: P, Pl, PD, and PID Controllers

Introduction to State-Space Representation

Discrete-Time and Digital Control Systems

Real-Time Control Using Microcontrollers (Arduino, Raspberry
Pi)

Introduction to Embedded Control Systems

System Simulation and Case Studies using MATLAB/Simulink
Project Presentations and Review
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Examination forms

Midterm Exam — 25%

Laboratory and Project Work — 30%
Quizzes / Assignments — 10%

Final Exam — 35%

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Katsuhiko Ogata, Modern Control Engineering, Pearson, latest
edition.

2. Norman S. Nise, Control Systems Engineering, Wiley, latest
edition.

3. Gene F. Franklin, J. D. Powell, Abbas Emami-Naeini, Feedback
Control of Dynamic Systems, Pearson, latest edition.

4. K. J. Astrém & R. M. Murray, Feedback Systems: An
Introduction for Scientists and Engineers, Princeton University
Press.

Software: Matlab, Simulink

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 415 - Operations Research

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)
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Person responsible for the
module

Associate professor, Ph.D Naila Allahverdiyeva
naila.allakhverdiyeva@bhos.edu.az

BHOS Campus, office, 413
994125210000 ext. 33231

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e [nteractive lectures and discussions

e  Problem-solving sessions and workshops

e [laboratory exercises using MATLAB and Python
e Case studies and project-based learning

e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

MATH 102 - Calculus 11

MATH 224 - Linear Algebra

CE 301 - Numerical Methods in Engineering

CE 205 - Programming and Computer Applications Il
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Module
objectives/intended
learning outcomes

The main objectives of this course are to:

1. Introduce the fundamental concepts and methodologies of
operations research and optimization.

2. Develop students’ ability to formulate and analyze
mathematical models for decision-making problems.

3. Provide analytical and computational tools to solve
optimization and resource allocation problems.

4. Enable the application of OR techniques to real-world
engineering and computer systems.

5. Encourage the use of modern software tools such as
MATLAB, Python (NumPy, SciPy) for problem-solving.

Learning Outcomes
Upon successful completion of this course, students will be able to:

1. Explain the basic principles and methodologies of
operations research and optimization.

2. Formulate engineering and computing problems as linear,
nonlinear, or dynamic optimization models.

3. Apply mathematical techniques to linear programming
problems.

4. Solve network models including shortest path, maximum
flow, and minimum cost flow problems.

5. Analyze and optimize systems using queuing models,
simulation, and decision analysis techniques.

6. Implement OR algorithms and models using MATLAB,
Python.

7. Evaluate the results of optimization models to support
decision-making in engineering and management contexts.

8. Work effectively in teams to model, solve, and present
solutions to complex OR problems.

Content

29.

30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

Introduction to Operations Research: Scope, Applications, and
Modelling Approach

Linear Programming Models and Formulation Techniques
Simplex Method and Duality Theory

Sensitivity Analysis and Post-Optimality

Transportation and Assignment Problems

Network Models — Shortest Path, Minimum Spanning Tree, and
Maximum Flow

Dynamic Programming and Recursive Optimization

Integer and Nonlinear Programming Techniques

Game Theory — Two-Person Zero-Sum Games, Mixed Strategies
Queuing Theory and Markov Chains

Inventory Control and Replacement Models

Simulation Techniques and Monte Carlo Methods

Decision Analysis under Risk and Uncertainty

Case Studies and Project Presentations

Examination forms

Midterm Exam — 30%
Project/ Case study — 25%
Quizzes / Assignments — 10%
Final Exam — 35%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:
1. Hamdy A. Taha, Operations Research: An Introduction,
Pearson, latest edition.
2. Frederick S. Hillier & Gerald J. Lieberman, Introduction to
Operations Research, McGraw-Hill, latest edition.
3. Wayne L. Winston, Operations Research: Applications and
Algorithms, Duxbury Press, latest edition.
4. Ravindran, Phillips & Solberg, Operations Research: Principles
and Practice, Wiley.
Software: MATLAB / Simulink, Python (NumPy, SciPy)
For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
Module Handbook

Module designation

CE 417 - Scripting Language

Semester(s) in which the
module is taught

Year 4, Fall semester (Semester 7)
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Person responsible for the
module

Associate professor, Ph.D Mahammad Sharifov
mahammad.sharifov@bhos.edu.az

BHOS Campus, office, 412
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e [nteractive lectures and discussions

e  Problem-solving sessions and workshops

e [laboratory exercises using MATLAB and Python
e Case studies and project-based learning

e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e COMP 102- Python Programming, CE 201 - C Programming
e COMP 101- Computer Fundamentals
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Module
objectives/intended
learning outcomes

Course Objectives:
By the end of this course, students will be able to:

1. Understand the characteristics and advantages of scripting
languages.

2. Write scripts to automate tasks in operating systems and
software applications.

3. Develop small-scale web applications and data processing
scripts.

4. Utilize standard libraries and modules effectively.

5. Apply debugging and testing techniques in scripting
projects.

Learning Outcomes:

After successfully completing this course, students will be able to:

Demonstrate knowledge of scripting language syntax,
semantics, and execution environments.

Write scripts to automate repetitive tasks in a computing
environment.

Use functions, modules, and libraries to structure scripts
efficiently.

Manipulate files, strings, and data structures in scripts.
Develop simple web or data-driven applications using
scripting languages.

Apply debugging, testing, and error-handling techniques in
scripts.

Content

43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

Introduction to Scripting Languages: Definition, types,

advantages, and use cases

Setting up Development Environment; Running Scripts

Variables, Data Types, Operators

Control Structures: Loops, Conditionals

Functions, Parameters, and Return Values

Data Structures: Lists, Dictionaries, Arrays

String and File Handling

Modules and Libraries

Exception Handling and Debugging

Working with External Data: JSON, CSV, APIs
Introduction to Web Scripting - HTML + JavaScript
Automation Scripting (OS tasks, file manipulation)

Project Work: Small script-based project

Project Presentations

Revision and Final Exam Preparation

Examination forms

Assignments / Lab Exercises: 30%
Midterm Exam / Quiz: 20%
Project/ Presentation: 25%

Final Exam: 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

Learning Python — Mark Lutz

Automate the Boring Stuff with Python — Al Sweigart
JavaScript: The Definitive Guide — David Flanagan
Bash Scripting Guide — GNU Documentation

Aobd=

Software: HTML+Java Script

For class presentations and discussions, the student should utilize
Jjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module Handbook

Module designation

CE 402 - Computer Architecture

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Kamran Hasanov
kamran.hasanov@bhos.edu.az

BHOS Campus, office 418
994125210000 ext. 33238

Language

English
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Relation to curriculum Compulsory
BSc program in Computer Engineering

Teaching methods Lecture, Laboratory work, Quiz, Presentation
Workload (incl. contact Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
hours, self-study hours) Classroom hours:

Lecture: 24 h (2 h /week)
Laboratory work: 24 h (2 h / week)
Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points 5ECTS

Required and COMP101 -Computer Science, COMP 102- Programming, CE 305-
recommended Operating System

prerequisites for joining the

module

Module By the end of this course, students will be able to:

objectives/intended e Explain the fundamental concepts of computer organization

. and architecture, including CPU structure, memory hierarchy,
learning outcomes

input/output systems, and instruction set.

e Describe the data path and control unit design and explain
how they support instruction execution in modern processors.

e  Compare different computer architectures (von Neumann,
Harvard, RISC, CISC) and their performance characteristics.

e |llustrate how hardware components (processor, memory,
buses, and I/0) interact within a computer system.

e Analyze the performance of computer systems using metrics
such as clock cycles, CPI, MIPS, and throughput.

e Design and simulate simple processor components such as
arithmetic logic units, registers, and control circuits.

e  Evaluate trade-offs in system design involving cost,
performance, power efficiency, and scalability.

e Document and present hardware design and analysis results
effectively in written and graphical form.
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Content

This course introduces the fundamental concepts of computer
architecture, focusing on the internal design and operation of
computer systems. Students will explore processor design, memory
hierarchy, and input/output systems, gaining practical knowledge
through simulations and projects.

1. Introduction to Computer Architecture: Definition, History,

Goals

2. Data Representation: Binary, Decimal, Floating Point
Representation
Processor Design: ALU, Registers, Control Unit, CPU Cycles
Memory Hierarchy: RAM, ROM, Cache, Virtual Memory
Instruction Sets: CISC vs. RISC
Pipelining and Parallelism: Basics and Performance Benefits
Input/Output Systems: Devices, Controllers, DMA
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Multiprocessing:  Multi-core  Systems  and  Parallel
Architectures

9. GPU and FPGA Architectures

10. Performance Metrics and Benchmarking

11. Emerging Technologies: Quantum Computing, Al Hardware

12. Case Studies: Modern Computer Architectures

Examination forms

Final Exam - 40%
Laboratory work—20%

Quiz-20%
Presentation — 20%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbook:
1. Computer Architecture: A Quantitative Approach (The Morgan
Kaufmann Series in Computer Architecture and Design) by John
L. Hennessy, David A. Patterson, 2019

Software: Assembler

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module Handbook

Module designation

CE 404 - Digital Signal Processing

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Asociate professor, PhD. Naila Allahverdiyeva
naila.allakhverdiyeva@bhos.edu.az

BHOS Campus, office 413
994125210000 ext. 33231

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Quiz

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

CE 407 - Signals and Systems, COMP 102 - Programming
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts of discrete-time signals and
systems, including sampling, quantization, and signal
representation.

e Describe the mathematical tools used in DSP such as
Discrete-Time Fourier Transform, Discrete Fourier Transform
and z-Transform.

e Discuss the importance of signal processing in computer
engineering applications such as communications, audio
processing, and control systems.

e Analyze discrete-time systems in time and frequency domains
using transform methods and system functions.

e Design and implement digital filters using appropriate
algorithms and tools. Apply MATLAB to simulate signal
transformations, filtering, and spectral analysis.

e FEvaluate the performance of digital filters and systems using
stability, frequency response, and distortion metrics.

e Apply sampling theorem and aliasing principles to convert
analog signals to digital form and reconstruct them accurately.

e Conduct experiments on discrete-time signal processing,
measure system responses, and interpret experimental
results.

e Validate theoretical DSP models through simulation and lab
experiments, applying engineering judgment to draw
conclusions.

e Document and present DSP project results clearly using

graphs, tables, and technical reports.

Content

This course introduces the principles and applications of digital
signal processing (DSP) in computer engineering. It covers
mathematical foundations of discrete-time signals and systems,
digital filter design, frequency-domain analysis, and
implementation of DSP algorithms using modern computational
tools. Laboratory sessions focus on practical applications using
MATLAB for signal analysis, filtering, and real-time system
modeling.

Examination forms

Final Exam - 40%
Laboratory work—20%

Quiz-20%
Presentation — 20%

Reset exam is conducted only on base of final exam part, and itis
40% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbook:
2. Computer Architecture: A Quantitative Approach (The Morgan
Kaufmann Series in Computer Architecture and Design) by John
L. Hennessy, David A. Patterson, 2019

Software: Assembler

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module Handbook

Module designation

CE 406 - Web & Mobile Programming

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Asociate professor, PhD. Mahammad Sharifov
mahammad.sharifov@bhos.edu.az

BHOS Campus, office 412

99412 5210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Presentation, Quiz, Project
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Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom

Classroom hours:
Lecture: 24 h (2 h /week)
Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

COMP 102, CE 204

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

Explain the fundamental concepts, architecture, and technologies
used in web and mobile application development.

Design and implement responsive and user-friendly front-end
interfaces using HTML, CSS, and JavaScript.

Develop dynamic web applications with server-side programming
languages and database integration.

Apply modern frameworks and tools for developing cross-platform
mobile applications.

Implement client-server communication using APls and web
services RESTful, JSON.

Integrate  mobile-specific  features such as geolocation,
notifications, and device storage into mobile applications.

Deploy and test web and mobile applications using appropriate
hosting platforms and debugging tools.

Evaluate web and mobile applications in terms of usability,
performance, and security best practices.

Work effectively in teams to design, develop, and present a
complete web or mobile solution addressing real-world problems.
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Content

This course aims to cover key concepts, technologies and skills for server-
side and client-side Web and Mobile programming, including basic and
advanced technologies and frameworks for interactive full stack Web
programming (HTML, CSS, JavaScript). The concept of responsive design
will be used to show commonalities and differences between Web and
Mobile applications. Through this course, students will learn how to
develop Web applications with dynamic and interactive content,
including Web applications designed for mobile consumption.

MODULE - 1: FRONT-END TECHNOLOGY
MODULE - 2: REACT JS

MODULE - 3 : REACT / STATE MANAGEMENT
MODULE - 4: REACT HOOKS

MODULE - 5: BACK-END CONCEPT
MODULE - 6: EXPRESS JS

MODULE - 7: REST API’S

MODULE - 8: CRUD OPERATIONS
MODULE - 9: VALIDATION & SANITIZATION
MODULE - 10: AUTHENTICATION
MODULE - 11: REACT NATIVE FEATURES
Semester Project Presentations

Examination forms

Project - 40%

Presentation-20%
Quiz-30%
Class activity — 10%

Reset exam is conducted only on base of final exam part, and it is
40% of total score.

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:

1. Beginning Node.js, Express & MongoDB Development by Greg
Lim, independently published, July 10, 2019. (Main textbook,
available in PDF version)

2. React and React Native by Adam Boduch, Roy Derks, Mikhail
Sakhniuk. Packt Publishing; 5th ed., 29 April 2024., (Main
textbook, available in PDF version)

3. Web Application Security. Exploitation and Countermeasures for
Modern Web Applications by Andrew Hoffman. OReilly
Publication, 2020. (Main textbook, available in PDF version)

Software: HTML, CSS, JavaScript

For class presentations and discussions, the student should utilize

journal and internet materials. Moreover, the course does not limit

the use of learning materials available at BHOS library.

Module Handbook

Module designation

CE 408 - System Analysis and Modelling

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Khayyam Masiyev
Khayyam.Masiyev@bhos.edu.az

BHOS Campus, office, 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work, Case Study, Project

Workload (incl. contact
hours, self-study hours)

Total workload: 120 h = 72 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 6 h/ week

Credit points

4 ECTS
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Required and
recommended
prerequisites for joining the
module

COMP 102- Programming

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts, methodologies, and
objectives of system analysis and modelling in engineering and
computing contexts.

e |dentify and describe the structure, behavior, and interactions
of complex systems using analytical and graphical
representations using UML models.

o Apply mathematical and computational tools to model and
simulate continuous and discrete systems.

e Formulate mathematical models of dynamic systems using
differential equations, transfer functions, or state-space
representations.

e Analyze system performance and behavior through simulation
and sensitivity analysis, identifying key parameters that
influence outcomes.

e Use modern software tools to build, validate, and optimize
models.

e Evaluate model accuracy, stability, and reliability, and propose
improvements based on validation results.

e Communication modelling results effectively through
technical documentation, visualizations, and presentations.

e Collaborate in teams to design and analyze system models for
real-world engineering or automation applications.

Content

This course explores the methodologies and principals involved in
the analysis, design, and development of computer systems, with a
primary focus on software engineering. Through lectures and hands-
on assignments, students will apply systems analysis and design
concepts to real-world case studies, illustrating key techniques for
software development, including requirements gathering, system
modeling, design patterns, and software architecture.

Each phase of the Systems Development Life Cycle (Planning,
Analysis, Design, Implementation, and Support) will be thoroughly
covered using case studies and projects that reflect challenges
commonly faced in software engineering.

In this Systems Analysis and Design course, individual or group
semester projects will focus on the application of methodologies to
solve practical engineering problems. Students will design and
develop software solutions tailored to modern engineering needs,
including areas such as cloud-based applications, web
development, and enterprise systems. These projects will provide
hands-on experience in building comprehensive, scalable, and
maintainable software solutions aligned with current industry
demands.
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Examination forms

Home works/Case Studies/Software Development Projects — 30%
Individual/Group Semester Project — 70%

Resit Exam — 70% from total mark

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:
4. Object-Oriented Systems Analysis and Design Using UML
(4th edition) by Simon Bennett, Steve McRobb, and Ray
Farmer
5. Systems Analysis and Design, 12th edition, Scott Tilley.
6. Agile Model-Based Systems Engineering Cookbook, Dr.
Bruce Powel Douglass.
7. Modern Systems Analysis and Design, 9th edition, Joseph S.
Valacich, Joey F. George.
8. Software Development from A to Z, Olga Filipova, Rui Vildo .
9. Software Engineering, 10th Edition, lan Sommerville.
Software: UML
For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
Module Handbook

Module designation

CE 412 - System Simulation
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Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Associate professor, Ph.D Naila Allahverdiyeva
naila.allahverdiyeva@bhos.edu.az

BHOS Campus, office, 413

99412 5210000 ext. 33231

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e Problem-solving sessions and workshops
e Laboratory works

e (Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e CE 306 -Computer Networks
e CE 305-Operating Systems
e CE403- Database Fundamentals
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Module
objectives/intended
learning outcomes

Course Objectives:

The main objectives of this course are to:

1. Explain the fundamental concepts, architecture, and
evolution of cloud computing.

2. Familiarize students with various cloud service and
deployment models.

3. Develop an understanding of virtualization, containerization,
and resource management.

4. Apply cloud platforms for storage, computation, and
application deployment.

5. Discuss security, privacy, and compliance issues in cloud
environments.

6. Introduce trends in cloud-based Al, serverless computing,
and edge/fog computing.

Learning Outcomes:

After completing this course, students will be able to:

Explain the basic principles, characteristics, and service
models of cloud computing.

Describe virtualization and containerization technologies
used in cloud systems.

Design and implement scalable applications using cloud
service providers (AWS/Azure/GCP).

Deploy and manage virtual machines, cloud storage, and
databases.

Evaluate security, privacy, and reliability challenges in cloud
systems.

Analyze cost models, performance issues, and emerging
trends in cloud computing.

Content

58.

59.
60.
617.

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Introduction to Cloud Computing: Definition, Evolution, and

Characteristics

Cloud Computing Architecture and Components

Service Models: laaS, PaaS, SaaS

Deployment Models: Public, Private, Hybrid, and Community
Clouds

Virtualization Concepts: Hypervisors, Virtual Machines

Containerization and Microservices (Docker, Kubernetes)
Cloud Storage and Databases
Midterm Review and Exam

Cloud Networking and Resource Management

Cloud Security, Privacy, and Compliance

Cloud Application Development and APIs

Serverless Computing and Function-as-a-Service (FaaS)

Cost Optimization and Monitoring in Cloud
Trends: Edge Computing, Fog Computing, and Al Integration
Project Presentations and Course Summary
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Examination forms

Laboratory Work / Assignments 25%
Midterm Exam  20%

Project (Team-based) 25%
Final Exam 30%

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

e Thomas Erl, Cloud Computing: Concepts, Technology &
Architecture, Prentice Hall, 2013.

e Rajkumar Buyya et al., Mastering Cloud Computing:
Foundations and Applications Programming, McGraw Hill,
2013.

e Amazon Web  Services (AWS) Documentation -
https://aws.amazon.com/documentation/

e Microsoft Azure Docs - https://learn.microsoft.com/azure/

e Google Cloud Platform Docs - https://cloud.google.com/docs

Software:
- Amazon Web Services (AWS Educate / Academy)
- Microsoft Azure for Students
- Google Cloud Platform (GCP Free Tier)
- Docker/Kubernetes

- Python/Node.js (for cloud app deployment)

For class presentations and discussions, the student should utilize
Jjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

CE 412 - System Simulation

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Associate professor, Ph.D Naila Allahverdiyeva
naila.allahverdiyeva@bhos.edu.az

BHOS Campus, office, 413
994125210000 ext. 33231

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e [nteractive lectures and discussions

e  Problem-solving sessions and workshops
e Laboratory works

e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e MATH 302 -Probability and Statistics
e CE201-Programming (C/C++/Python)
e CE 204 -Data Structures and Algorithm
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Module
objectives/intended
learning outcomes

Course Objectives:
By the end of the course, students will be able to:

1. Understand the role and applications of simulation in
engineering and computer science.

2. Develop mathematical and computational models of
complex systems.

3. Implement simulation experiments using programming and
simulation software.

4. Analyze and interpret simulation results using statistical
methods.

5. Evaluate the accuracy, efficiency, and validity of simulation
models.

Learning Outcomes:

After completing the course, students will be able to:

e Explain fundamental concepts of system modeling and
simulation.

e Develop discrete-event and continuous simulation models.

e Implement simulations using programming languages
(Python, C++, or MATLAB) and Simulink.

e Apply statistical techniques to analyze and interpret
simulation output.

e Validate and verify simulation models for accuracy and
reliability.

e Design simulation experiments for computer networks,
operating systems, and queuing systems.

Content 73. Introduction to Simulation: Definition, Types, Applications
74. System Modeling: Conceptual, Mathematical, and Computer
Models
75. Random Variables and Probability Distributions in Simulation
76. Random Number Generation and Testing
77. Discrete-Event Simulation: Concepts and Components
78. Queuing Models and Applications
79. Continuous System Simulation: Differential Equations
80. Midterm Exam
81. Simulation Software Tools Overview - Simulink
82. Verification and Validation of Simulation Models
83. Input Modeling: Data Collection and Fitting Distributions
84. Output Analysis and Statistical Methods
85. Monte Carlo Simulation and Applications
86. Case Studies: Computer Networks, Operating Systems,
Manufacturing Systems
87. Project Presentations and Course Summary
Examination forms Lab Assignments / Exercises 25%

Midterm Exam  20%

Simulation Project 25%

Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Averill M. Law & W. David Kelton, Simulation Modeling and
Analysis, McGraw-Hill, 5th Edition, 2014.

2. Jerry Banks et al., Discrete-Event System Simulation, 5th
Edition, Pearson, 2010.

3. Mohammad S. Obaidat, Petros Nicopolitidis, Simulation
Techniques for Computer Networks and Systems, Springer,
2018.

4. MATLAB /Simulink Documentation —
https://www.mathworks.com/help/simulink/

Software:
Matlab- Simulink/ Python

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 414- Secure Programming

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)
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Person responsible for the
module

Associate professor, Ph.D Naila Allahverdiyeva
naila.allahverdiyeva@bhos.edu.az

BHOS Campus, office, 413

994125210000 ext. 33231

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e [nteractive lectures and discussions

e  Problem-solving sessions and workshops
e [aboratory works

e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e CE201-Programming Fundamentals (C/C++, Java, or Python)
o CE 204 - Data Structures and Algorithms
e CE 305 -Operating Systems



mailto:naila.allahverdiyeva@bhos.edu.az

Modul Handbook - Computer Engineering bachelor’s program

Module
objectives/intended
learning outcomes

Course Objectives:
By the end of this course, students will be able to:

1. Identify common software vulnerabilities and security
threats.

2. Apply secure coding principles in application development.

3. Use tools and techniques to detect and mitigate
vulnerabilities.

4. Implement input validation, authentication, and access
control securely.

5. Develop software resilient to attacks such as SQL injection,
XSS, buffer overflows, and race conditions.

Learning Outcomes:

After completing this course, students will be able to:

Understand key security concepts and principles of secure
programming.

Analyze code to detect potential vulnerabilities.

Apply best practices in secure software design and coding.
Implement secure authentication, authorization, and data
handling mechanisms.

Conduct threat modeling and risk assessment for software
applications.

Use security testing tools for vulnerability assessment and
mitigation.
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Content # Topics Activities / Lab

Introduction to Secure Programming:

+ Di .
7 Importance, Threat Landscape Lecture + Discussion
2 Common Vulnerabilities: OWASP Top Lab: Vulnerability
10 Overview Analysis
3 Secur.e Coding Principles and Best Lab Exercises
Practices
Input Validation and Sanitization Lab: Secure Input
4 . .
Techniques Handling
Memory Safety: Buffer Overflows, Lab: Exploit .
5 . Demonstration &
Stack Smashing .
Prevention
6 Authentication, Authorization, and Lab: Implement
Session Management Secure Login Systems
- Cryptography Basics for Secure Lab: Encrypt/Decrypt
Programming Data in Programs
8 Midterm Exam —_
9 Web Application Security: SQL Lab: Secure Web App
Injection, XSS, CSRF Coding

Lab: Secure Logging
10 Error Handling and Logging Securely and Exception

Handling
11 Race Conditions and Concurrency  Lab: Thread-Safe
Vulnerabilities Coding
12 Security Testing and Static/Dynamic Lab: Using Tools (e.g.,
Analysis Tools SonarQube, Bandit)
13 Secure APl and Network Lab: Secure REST API
Programming Implementation
Case Studies: Real-World . .
+
4 Vulnerabilities and Fixes Discussion + Lab
j +
15 Final Project Presentation Pr.oj ect Qemos
Discussion
Examination forms Lab Assignments / Exercises 25%

Midterm Exam  20%
Secure Programming Project 25%
Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Gary McGraw, Software Security: Building Security In,
Addison-Wesley, 2006.

2. Michael Howard & David LeBlanc, Writing Secure Code,
Microsoft Press, 2nd Edition, 2003.

3. OWASP Foundation, OWASP Top 10 Security Risks,
https://owasp.org

4. Julia H. Allen, Secure Coding in C and C++, 2001.

Software:
- IDEs: Visual Studio, PyCharm, Eclipse
- Security Tools: OWASP ZAP, SonarQube, Bandit (Python),
Checkmarx
- Languages: C/C++, Java, Python, JavaScript (for web security
labs)

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 416- Network Security

Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)
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Person responsible for the
module

Ph.C Asim Namazov
asim.namazov@bhos.edu.az

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e [nteractive lectures and discussions

e  Problem-solving sessions and workshops
e [aboratory works

e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e CE 306 - Computer Networks
e CE 305 - Operating Systems
e CE 201 - Programming Fundamentals (C/C++, Python, or Java)
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Module
objectives/intended
learning outcomes

Course Objectives:
By the end of the course, students will be able to:

1.

Understand the key concepts and challenges in network
security.

Identify and analyze network threats and vulnerabilities.
Apply cryptographic methods for securing network
communication.

Implement security protocols and best practices for wired
and wireless networks.

Configure and manage firewalls, VPNs, and intrusion
detection/prevention systems.

Assess network security and recommend mitigation
strategies.

Learning Outcomes (LOs):

After completing this course, students will be able to:

Explain network security concepts, models, and threat
types.

Analyze network vulnerabilities and attacks, including DoS,
spoofing, and phishing.

Apply encryption, authentication, and key management
techniques.

Design secure network architectures and protocols.
Configure and operate network security tools, including
firewalls and IDS/IPS.

Evaluate the security of network systems and propose
improvements.
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Content

10

11

12

13

14

15

#

Topics
Introduction to Network Security:
Concepts, Goals, Threats

Cryptography Basics: Symmetric
and Asymmetric Encryption

Message Integrity, Digital
Signatures, and Certificates

Authentication Protocols and Key
Management

Network Security Protocols:
SSL/TLS, IPsec, HTTPS

Firewalls: Types, Policies, and
Configuration

Intrusion Detection and Prevention
Systems (IDS/IPS)

Midterm Exam

Wireless Network Security: Wi-Fi,
WPA/WPA2, Threats

Virtual Private Networks (VPNs)
and Remote Access Security

Secure Routing Protocols and
Network Monitoring

Denial of Service (DoS) and
Distributed DoS Attacks

Security in Cloud and loT Networks
Case Studies and Emerging Threats

Final Project Presentations

Activities / Lab
Lecture + Discussion

Lab: Encrypt/Decrypt
Data

Lab: Implement Digital
Signatures

Lab: Secure Key
Exchange

Lab: Configure TLS and
VPN

Lab: Firewall Setup and
Rules

Lab: IDS/IPS
Configuration

Lab: Secure Wireless
Network

Lab: VPN Configuration

Lab: Routing Security &
Sniffing

Lab: Simulated Attack
& Defense

Lab: Cloud/IoT Security
Demonstration

Discussion + Lab

Project Demos +
Discussion

Examination forms

Lab Assignments / Exercises 25%

Midterm Exam  20%

Network Security Project 25%
Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. William Stallings, Network Security Essentials: Applications
and Standards, 7th Edition, Pearson, 2020.

2. Charlie Kaufman, Radia Perlman, Mike Speciner, Network
Security: Private Communication in a Public World, 2nd
Edition, 2002.

3. Behrouz A. Forouzan, Cryptography and Network Security, 4th
Edition, McGraw-Hill, 2017.

4. Kurose & Ross, Computer Networking: A Top-Down Approach,
8th Edition, Pearson, 2021.

Software:
- Wireshark (Network Traffic Analysis)
- OpenVPN /IPSec Tools
- Snort (IDS/IPS)
- KaliLinux/ Metasploit (for lab simulation)

- CISCO Packet Tracer (Network simulation)

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 418- System Programming
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Semester(s) in which the
module is taught

Year 4, Spring semester (Semester 8)

Person responsible for the
module

Ph.C Kamran Hasanov
kamran.hasanov@bhos.edu.az
BHOS Campus, office, 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e Problem-solving sessions and workshops
e Laboratory works

e (Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e (CE402- ComputerArchitecture
e CE 305 - Operating Systems
e Ce 201 - Programming Fundamentals (C/C++ or Java)
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Module
objectives/intended
learning outcomes

Course Objectives:
By the end of this course, students will be able to:

1.

Understand the role and structure of system software in a
computer system.

Develop system-level  programs using  low-level
programming techniques.

Use system calls, process management, and file handling in
operating systems.

Design and implement assemblers, linkers, loaders, and
other system utilities.

Apply debugging, performance optimization, and error
handling for system software.

Learning Outcomes (LOs):

After completing this course, students will be able to:

Explain the architecture and functions of system software.
Write assembly-level and C/C++ programs interacting with
system resources.

Implement and understand assemblers, linkers, loaders,
and macro processors.

Manage processes, memory, and files using system calls
and APls.

Debug and optimize system programs for performance and
reliability.

Design small-scale system software components and
utilities.
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Content # Topics Activities / Lab

Introduction to System
1 Programming: Overview and Role  Lecture + Discussion
of System Software

2 Assemblers: Design and Lab: Simple Assembler
Implementation Program

3 Macro Processors and Their Lab: Macro Expansion
Implementation Exercises

4 Linkers and Loaders: Concepts and Lab: Linking and

Operations Loading Programs

Lab: File and Process
5 System Calls and APl Usage Management via
System Calls

Process Management: Creation, Lab: Multithreaded

6 Scheduling, and Synchronization  Programs

- Memory Management: Allocation, Lab: Memory Handling
Paging, and Segmentation Exercises

8 Midterm Exam —

9 Device Drivers: Basics and Lab: Simple Device
Programming Interaction

Lab: File Handling and

10 File Systems and Disk Management Directory Operations

Compiler Basics and Intermediate Lab: Implementing

1 Code Generation Simple Compiler
Components
Debugging and Performance Lab: Prof:lmg and
12 Lo Debugging System
Optimization
Programs
. . Lab: Writing Custom
1 hell P Aut t .
3 Shell Programming and Automation Shell Scripts
14 Case Studies: System Utilities in Lab: Practical
Unix/Linux Implementation
15 Project Presentations and Course  Project Demos +
Summary Discussion
Examination forms Lab Assignments / Exercises 25%

Midterm Exam  20%
System Programming Project 25%
Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:

-~

John J. Donovan, System Programming, McGraw-Hill, 1972.

2. D. M. Dhamdhere, System Programming and Operating
Systems, 2nd Edition, Tata McGraw-Hill, 2008.

3. Andrew S. Tanenbaum, Modern Operating Systems, 4th
Edition, Pearson, 2014.

4. Linux Programmer’s Manual — man pages for system calls,

https://man7.org/linux/man-pages/

Software:
- GCC/Clang Compiler (Linux)
- Linux/ Unix Operating System
- GDB Debugger
- Assembly Language Tools

- Makefile, Shell scripting

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 390- Industrial Internship 2

Semester(s) in which the
module is taught

Year 3, Spring semester (Semester 6)
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Person responsible for the Supervisors from Information Technology Department
module

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language English

Relation to curriculum Mandatory
BSc program in Computer Engineering

Teaching methods - Supervised individual or team project work

- Weekly or bi-weekly progress meetings with supervisor
- Independent research, design, and implementation

- Lab sessions for hands-on development and testing

- Peerreview and self-assessment activities

Workload (incl. contact Total workload: 180 h = 180 h extracurricular hours
hours, self-study hours) Duration 4 weeks (After 4th semester)

Contact hours:
Credit points 6 ECTS

3. Successful completion of Internship | and Internship Il
4. Completion of core professional courses such as:

Required and

recommended
prerequisites for joining the - Software Engineering
module - Database Systems

- Computer Networks

- Atrtificial Intelligence / Machine Learning

- System Analysis and Design

- Operating Systems

- Approval of an internship placement proposal
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Module
objectives/intended
learning outcomes

Module Description:

The Internship Ill module serves as the culminating professional
experience in the Computer Engineering program.

It enables students to integrate the full spectrum of technical,
analytical, and managerial competencies developed during their
studies in a real industrial or research environment.

Students undertake substantial technical or research-oriented
tasks, often related to software development, systems
administration, cybersecurity, automation, data analysis, or
embedded systems design.

The internship emphasizes independent problem-solving, team
collaboration, and professional-level communication, preparing
students for their Capstone Project orimmediate entry into the
workforce.

Module Objectives:
By the end of this internship, students will be able to:

7. Apply advanced computer engineering knowledge and

professional skills in an industrial or research setting.

8. Analyze complex engineering problems and propose

efficient, innovative solutions.

9. Integrate hardware and software components into

functional systems.

10. Demonstrate project management, leadership, and

teamwork abilities.

11. Produce professional documentation and communicate

results effectively.
12. Adhere to ethical, safety, and quality standards
engineering practice.

Learning Outcomes:
Upon successful completion of Internship I, students will be able
to:

e Demonstrate professional competence in solving advanced

engineering or IT problems.

o Apply system design, software engineering, or network

management techniques in real-world projects.

e Utilize modern development, deployment, and testing tools

in professional environments.

e Collaborate effectively in multidisciplinary teams and

manage project tasks independently.

e Evaluate performance, scalability, and reliability of

implemented systems or software.
e Prepare a professional technical report and present findings
to academic and industrial audiences.
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Content

Wee

Week 2

Week 3 Numerical Methods

Week Focus Area

Expected Activities

Familiarization with
company’s infrastructure,
Orientation & Company network setup, and OS
Introduction platforms. Review safety,
security, and workplace
policies.

k1

Implementation of assigned
tasks (software module, data
pipeline, automation system,
or embedded solution).
Regular review with mentor..

Operating Systems and
Networking Tasks

Participate in visualization,
simulation, or data modelling
tasks related to engineering
problems.

Computer Graphics &

Applications

Integrate tasks into a report

Project Completion & and presentation. Analyze

Week 4 Reportin data and provide
p g recommendations based on
project findings.
Examination forms Component Description Weight
Evaluation of student’s
Performance Evaluation professional behavior, 33.3%
by Company Supervisor punctuality, and contribution 2
during the internship.
Written report including
description of tasks,
Internship Report technologies used, safety 33.3%
compliance, and lessons
learned.
. Oral presentation before BHOS
Presentation and . . .
internship commission (after 33.4%
Defense -
Turnitin check).
Study and examination Notes:
. Total: 100%
requirements )
Grading Scale:

A (91-100), B (81-90), C (71-80), D (61-70), F (<60)

Each student is assigned an academic supervisor from BHOS
and an industrial mentor from the hosting company.

Students must maintain daily logs of activities.

A final report (approved and signed by the company supervisor)
must be submitted to the BHOS academic supervisor within one
week after completion.

Students must present and defend their internship experience
before the BHOS Internship Commission.




Modul Handbook - Computer Engineering bachelor’s program

Required Documentation

Before starting the internship:
e Internship Notice and Program
e Individual Task Sheet
e Thematic Task assigned by BHOS Department
After completion:
e Daily Logbook
e  Finalinternship Report (signed by enterprise mentor)
e Reference Letter from the hosting company
e  PowerPoint Presentation for Defense

Module designation

CE 501 - Software Engineering

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Orkhan Huseynli
orkhan.huseynli@bhos.edu.az
BHOS Campus, office 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Project, Case study

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

CE 408- System analysis and Design , CE 403- Database
fundamentals
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Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e  Explain the principles, methodologies, and life-cycle models
used in software engineering.

e Apply systematic approaches to requirements analysis,
software design, implementation, testing, and maintenance.

e Develop software requirement specifications and design
documents using appropriate modeling techniques - UML
diagrams.

e Selectand use suitable software development process models
such as Waterfall, Agile, or DevOps depending on project
needs.

e /mplement modular, maintainable, and reusable software
solutions following software engineering standards and best
practices.

e Apply version control, project management, and collaboration
tools to manage software development projects effectively.

®  Perform software quality assurance activities including
verification, validation, and testing to ensure software
reliability.

Content

This course is an introduction to the practical problems of
specifying, designing, building, testing, and delivering reliable and
secure software systems. Special topics include professionalism,
project management, and the legal framework for software
development. As a central part of the course, student teams carry
out projects for real clients. Each projectincludes all aspects of
software development from a feasibility study to final delivery.

e Software Engineering (SE) Course Overview
e  Software Products

e Agile Software-Engineering

e  Secure Software Requirements

e  Features, Scenarios, and Stories

e Software Architecture

e (Cloud-Based Software

e Microservices Architecture

e  Reliable Programming

e Testing

e DevOps and Code Management

e |nitial Version of the Product is ready

e Semester Individual/Group Presentation Day

Examination forms

HWs/Labs/Class Activity/ Quiz/Case Study -20%
Final Individual/Group project — 80%

Reset exam is conducted only on base of final exam part, and it is
80% of total score.
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. lan Sommerville, “Software Engineering:, 10th Edition-
Pearson, 2016

2. Mark Merkow, “Secure, Resilient, and Agile Software
Development”, 2020

3. Olga Filipova, Rui Vildo, “Software Development From A to
Z”, Apress (2019)

Software: UML

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 503 - Embedded Systems

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

PhD, Elshan Rahimov
elshan.rahimov@bhos.edu.az

BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English
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Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Laboratory work

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

CE 201- programming, CE 202- OOP, CE 405 - Introduction to
Electronics

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts and architecture of embedded
systems, including microcontrollers, memory organization,
input/output interfacing, and peripheral devices.

Analyze the interaction between hardware and software
components in embedded systems and describe how they
cooperate to achieve specific real-time functionalities.

Design and implement simple embedded applications using
microcontrollers and high-level programming languages (such as
C/C++), applying interrupt handling, timers, and communication
interfaces.

Apply theoretical and practical knowledge to integrate sensors,
actuators, and digital/analog components into functional
embedded systems.

Test, debug, and evaluate embedded system performance,
ensuring reliability, efficiency, and safety in design.

Demonstrate awareness of real-time constraints, energy efficiency,
and hardware limitations in embedded system design.
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Content

This course provides a comprehensive introduction to embedded
systems, combining theoretical concepts with practical
applications. Students will learn how hardware and software
interact to create systems that perform specific dedicated tasks.
The course begins with the fundamentals of low-level internal
mechanisms, processors, and peripheral devices. It then explores
embedded programming, including C and assembly language
techniques. Special emphasis is placed on real-time operating
systems and their role in managing time-critical tasks. Students will
also study communication protocols, input/output interfacing, and
add-on sensor integration. Practical laboratory sessions give hands-
on experience in designing and testing embedded applications
together with loT technologies. Case studies from consumer
electronics, automotive, industrial, and medical domains illustrate
real-world use. Security, power optimization, and scalability
challenges are also addressed. By the end of the course, students
will be able to design, implement, and troubleshoot embedded
solutions with application of loT. The course prepares learners for
careers in computer science, electronics, robotics, loT, and
automation. No prior advanced knowledge is required, but basic
programming, software and electronics familiarity is recommended.

e Embedded systems introduction

e Main understanding of embedded systems

e Embedded systems devices

e Embedded systems Add-on sensors

e Embedded systems software

e Embedded systems certificate and standards

e Using of embedded systems in different business models

e Possible business processes how to apply loT technologies

e Embedded systems provider role

e Applying of embedded systems in various life area

e Applying of embedded systems in governmental projects

e Expanding possibilities of embedded systems on the base of
clients demands

Examination forms

Final Exam - 60%

Laboratory work/ Assignments —40%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list

Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:
[1] Introduction to embedded systems,Edward Ashford Lee and Sanjit

Arunkumar Seshia, First Edition, UC Berkeley, Version 2.2 ISBN: 978-0-
262-53381-2, MIT Press, 2017. 585 pages.

[2] Introduction to Embedded Systems, David J. Russell, Springer
publisher, 2022, ISBN: 978-3-031-79824-5, 255 pages.

[3] Embedded Systems: Hardware, Design and Implementation,
Krzysztof Iniewski, ISBN:978-1118352151, Publisher: Wiley, 2012,
386 pages.

[4] Smart Sensors for Industrial Applications (Devices, Circuits, and
Systems), Krzysztof Iniewski, ISBN:978- 1466568112, Publisher:
CRC Press, 2017, 598 pages.

[5] Better Embedded System Software, Philip Koopman. 1st edition,
ASIN: B08V23YLV5, 2021, 386 pages.

[6] A Novel Methodology for Securing loT Objects: Based on their
Security Level Certificates, Akram Mohammed, Dimitri Konstantas, Niels
Nijdam. Publisher: LAP LAMBERT Academic Publishing, ISBN:978-
6202518697, 2020, 60 pages.

[7] Smart Embedded Systems and Applications, Saad Motahhir. River
publisher, 2023, 690 pages. ISBN: 9788770227728.

[8] Embedded Artificial IntelligenceReal-Life Applications and Case
Studies, Arpita Nath Boruah, Mrinal Goswami, Manoj Kumar, Octavio
Loyola-Gonzdlez, Publisher: CRC Pres, ISBN: 9781032766607, 2025, 324

pages.

Software: Matlab, Multisim

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 505 - Robotics

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

PhDc. Aydin Nasirzade
aydin.nasirzade@bhos.edu.az

BHOS Campus, office 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering
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https://www.routledge.com/search?author=Octavio%20Loyola-Gonz%C3%A1lez
mailto:aydin.nasirzade@bhos.edu.az

Modul Handbook - Computer Engineering bachelor’s program

Teaching methods

Lecture, Laboratory work, Quiz

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory work: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

CE 201- programming, CE 202- OOP, CE 405 - Introduction to
Electronics

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts of robotics, including robot
classification, kinematics, dynamics, sensors, actuators, and
control architectures.

e Analyze the mathematical models of robot motion and
configuration using linear algebra, coordinate transformations,
and differential equations.

e Design and implement control algorithms for robotic manipulators
and mobile robots using simulation or embedded hardware.

e Integrate sensors, actuators, and embedded controllers to
construct and test simple robotic systems for navigation or
manipulation tasks.

e  Evaluate robotic system performance with respect to stability,
precision, and energy efficiency through experimental or
simulation-based testing.

e Demonstrate understanding of the ethical, social, and industrial
implications of robotics and automation in engineering practice.

Content

This course introduces the fundamentals of modeling, design, and
control of robotic systems. Students will explore key concepts such as
robotic kinematics and dynamics, motion planning, trajectory
generation, and control strategies. The course also covers practical
aspects of programming and the design of robotic systems, equipping
students with both theoretical knowledge and hands-on skills in
robotics and automation.

e Introduction and Robot Kinematics
o Differential Kinematics

e Trajectory Planning

e  Robot Dynamics

e  Control of robot manipulators

® (Collaborative robotics
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Examination forms

Final Exam - 50%
Laboratory work/ Assignments — 30%

Quiz- 20%

Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:
[1] B. Siciliano, L. Sciavicco, L. Villani, G. Oriolo: Robotics:

Modelling, Planning and Control, 3rd Ed. Springer, 2009

Software: Matlab & Simulink

For class presentations and discussions, the student should utilize
jJjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 507 - Microprocessors & Microcontrollers

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Rashad Amirgunayev
rashad.amirgunayev@bhos.edu.az

BHOS Campus, office 418
994125210000 ext. 33238

Language

English
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Relation to curriculum Compulsory
BSc program in Computer Engineering

Teaching methods Lecture, Laboratory work, Project
Workload (incl. contact Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
hours, self-study hours) Classroom hours:

Lecture: 24 h (2 h /week)
Laboratory work: 24 h (2 h / week)
Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points 5ECTS

Required and CE 402- Computer Architecture
recommended

prerequisites for joining the

module

Module By the end of this course, students will be able to:

e Explain the architecture, operation principles, and instruction

objectives/intended ) .
sets of microprocessors and microcontrollers.

learning outcomes

e Describe the differences between microprocessors and
microcontrollers and their applications in embedded and
control systems.

e Develop assembly and C programs for microcontrollers to
perform data manipulation, arithmetic, logical, and control
operations.

e Design and implement interfacing circuits between
microcontrollers and peripheral devices such as sensors,
actuators, and communication modules.

e Analyze timing, interrupts, and serial/parallel communication
mechanisms in microprocessor-based systems.

o Fvaluate system performance, power efficiency, and reliability
of microcontroller-based applications.

e Demonstrate awareness of practical and ethical considerations in
designing embedded and processor-based systems.
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Content

This course provides an in-depth exploration of microcontroller
systems, focusing on their architecture, programming, and practical
applications in embedded systems. Students will gain an
understanding of how microcontrollers function as the brains
behind modern embedded devices, controlling everything from
small gadgets to large industrial machines.

Throughout the course, students will learn about various
microcontroller architectures (such as ARM, AVR, and PIC) and how
to program them using embedded C and assembly language. Key
topics will include interfacing with external peripherals, managing
real-time inputs and outputs, and using communication protocols
like UART, SPI, and I12C. Practical labs will guide students through
projects that incorporate sensors, actuators, and communication
interfaces to solve real-world problems.

In addition to hardware, the course covers software aspects such as
interrupting handling, power management, and the basics of Real-
Time Operating Systems (RTOS). By the end of the course, students
will be able to design, code, and implement embedded systems
using microcontrollers for a variety of applications, from automation
and robotics to loT devices.

This course is project-based and hands-on, equipping students with
the skills needed to work with microcontroller-based systems and
develop solutions for modern embedded challenges.

e Introduction to Microcontrollers

e  Microcontroller Architecture

e Programming Microcontrollers (C and Assembly)

e Interrupts and Timers

e Input/Output (GPIO) and Serial Communication (UART)

e SPlandI2C Communication Protocols

e Analog-to-Digital Conversion (ADC) and Digital-to-Analog
Conversion (DAC)

e  Power Management in Microcontrollers

e  Real-Time Operating Systems (RTOS) Basics

e Sensor Interfacing and Data Acquisition

e Actuator Control and Motor Interfacing

e Final Project and Review

Examination forms

Final Project—50%
Quiz- 30%

Class Activity -20%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:

[1]Jonathan W. Valvano. Embedded Systems: Introduction to
ARM Cortex-M Microcontrollers, 5th edition, 2021

[2] Muhammad Ali Mazidi, Sarmad Naimi, Sepehr Naimi. The AVR
Microcontroller and Embedded Systems: Using Assembly and C,
2nd edition, 2018

Software: Matlab & Simulink

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

ECON 501 - Engineering Economics

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

PhD, Associate Professor Leyla Muradkhanli "Leyla
leyla.muradkhanli@bhos.edu.az

BHOS Campus, office 303
99412 5210000 ext. 33230

Language

English

Relation to curriculum

Compulsory

BSc program in Computer Engineering

Teaching methods

Lecture, Tutorial, Quiz
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Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

COMP 105 - Application of ICT in Engineering 1

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain fundamental principles of engineering economics,
including cost estimation, value analysis, and time value of money.

e Apply techniques such as cash flow analysis, present and future
worth calculations, and rate of return to evaluate engineering
projects.

e Analyze alternative engineering solutions using economic decision-
making tools.

e Assess the impact of economic, environmental, and social factors
on engineering decision-making.

e Demonstrate the ability to integrate technical and financial data
in the preparation of feasibility studies for engineering projects.

e Communicate engineering economic analyses effectively through
written reports and oral presentations.

Content

The course presents fundamental concepts of engineering economy
including:

Foundations of Engineering Economy, Time Value of Money, Nominal
and Effective Interest Rates, Present Worth Analysis, Annual Worth
Analysis, Rate of Return Analysis, Benefit/Cost Analysis, Breakeven and
Payback Analysis, Depreciation Methods, Sensitivity Analysis and
Expected Value Decisions. The course is designed to teach students to
formulate cash-flow, perform analysis on engineering economic
problems and evaluate alternatives of engineering investment/projects
to make decisions.

Examination forms

Final Project-50%
Homework/Assignments- 30%

Quiz -20%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:
[1] Engineering Economy, Leland Blank, Anthony Tarquin, 9th
edition, McGraw-Hill, 2024.

[2] Basics of Engineering Economy, 3rd edition by Leland Blank and
Anthony Tarquin, McGraw-Hill, 2021.

Software: MS Office

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 509-IT Project Management

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Associate professor, Ph.D Leyla Muradkhanli
leyla.muradkhanli@bhos.edu.az

BHOS Campus, office, 303
994125210000 ext. 33230

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering
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Teaching methods e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
hours, self-study hours) Classroom hours:

Lecture: 24 h (2 h /week)

Tutorial: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points 5ECTS

Required and e CE501 - Software Engineering
recommended e CE306- Computer Networks
prerequisites for joining the

module

Module Course Objectives:

. . . By the end of this course, students will be able to:
objectives/intended y

; 1. Understand project management principles and IT project
learning outcomes proj g princip proj

lifecycles.

2. Develop projectplans including scope, schedule, resources,
and budget.

3. Applyrisk management, quality assurance, and stakeholder
management techniques.

4. Use project management software tools to track and control
IT projects.

5. Implement agile and traditional project management
methodologies.

6. Presentand documentIT projects effectively.

Learning Outcomes (LOs):
After completing this course, students will be able to:
e Define project objectives, scope, and deliverables for IT
projects.
e Create work breakdown structures, Gantt charts, and
resource allocation plans.
o Applyrisk management, quality control, and cost estimation
techniques.
e Use software tools like MS Project, Jira, or Trello for project
tracking.
e Demonstrate teamwork and communication skills in
managing IT projects.

e FEvaluate project success and document lessons learned.
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Content

10

11

12

13

14

15

#

Topics
Introduction to IT Project

Management: Concepts,
Importance, Roles

Project Life Cycle: Phases and
Processes

Project Planning: Scope, Objectives,
Work Breakdown Structure (WBS)

Scheduling Techniques: Gantt
Charts, PERT, CPM

Resource Allocation and Budgeting

Risk Management: Identification,
Assessment, Mitigation

Quality Management and Assurance
in IT Projects

Midterm Exam

Agile Methodology: Scrum, Kanban,
Sprints

Traditional (Waterfall) Methodology

Project Monitoring and Control: KPIs,
Earned Value Analysis

Communication and Stakeholder
Management

Project Documentation and
Reporting

Case Studies of IT Projects

Final Project Presentations

Activities / Lab

Lecture + Discussion

Lab: Identify Life
Cycle of Sample
Projects

Lab: WBS Creation

Lab: Schedule
Planning Exercises

Lab: Cost Estimation
& Resource Planning

Lab: Risk Analysis

Lab: Quality Metrics
and Reviews

Lab: Agile Simulation
Exercises

Lab: Comparison
with Agile Projects
Lab: Tracking Project
Progress

Lab: Project Status
Reports and
Presentations

Lab: Project
Documentation
Preparation
Discussion + Lab

Project Demos +
Feedback

Examination forms

Lab /Assignments  25%
Midterm Exam  20%

IT Project (Tfeam-based) 30%
Final Exam 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Kathy Schwalbe, Information Technology Project Management,
9th Edition, Cengage, 2019.

2. Harold Kerzner, Project Management: A Systems Approach to
Planning, Scheduling, and Controlling, 12th Edition, Wiley, 2017.

3. Project Management Institute (PMI), A Guide to the Project
Management Body of Knowledge (PMBOK® Guide), 7th Edition,
2021.

4. Agile and Scrum Guides - https://www.scrumguides.org

Software:
- Microsoft Project
- MS Excel (for tracking, budgeting, and charts)

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 511- Computer Design

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)
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Person responsible for the
module

Elshan Farzaliyev
elshan.farzaliyev@bhos.edu.az

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

e CE409- Digital Logic Design
e CE402-ComputerArchitecture
e CE507- Microprocessors and Microcontrollers
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Module
objectives/intended
learning outcomes

Course Description:

This course explores the principles and techniques used in
designing modern computer systems. It covers processor
organization, memory hierarchy, input/output systems, pipelining,
parallel processing, and performance optimization. Students will
gain practical experience in designing and analyzing digital systems
and computer components.

Course Objectives:
By the end of this course, students will be able to:
1. Understand the fundamental concepts of computer design
and architecture.
2. Analyze and design processor datapaths and control units.

w

Explore memory systems, cache, and storage hierarchies.

4. Implement pipelining and understand hazards and
performance issues.

5. Study parallel architectures and input/output systems.

6. Evaluate performance metrics and optimize computer

system designs.

Learning Outcomes (LOs):
After completing this course, students will be able to:
e Explain the organization and design of modern computer
systems.
e Design processor datapaths and control units for simple
instruction sets.
e Analyze memory hierarchy, cache performance, and storage
systems.
o Implement pipelining and address associated hazards in
processor design.
e Understand input/output mechanisms and  bus
architectures.
e  Evaluate and compare computer system performance using
standard metrics.




Modul Handbook - Computer Engineering bachelor’s program

Midterm Exam  20%

Computer Design Project  25%
Final Exam 30%

Content # Topics Activities / Lab
1 Introdgctpn to Computer Design: Lecture + Discussion
Organization vs Architecture
2 Instruction Set Architecture (ISA) Lab: Simple I\.SA
Implementation
3 Processor Datapath Design Lab: Single-cycle
Processor
4 Control Unit Design: Hardwired vs  Lab: Control Unit
Microprogrammed Simulation
5 Memory Systems: Cache, Main Lab: Cache
Memory, Virtual Memory Performance Analysis
6 Input/Output Systems: Buses, I/0  Lab: I/0 Simulation
Techniques Exercises
- Pipelining Concepts: Stages, Lab: Pipeline
Throughput, Speedup Simulation
8 Midterm Exam —
9 Hazards in Pipelining: Data, Lab: Hazard Detection
Control, Structural & Resolution
10 Advanced Processor Designs: Lecture + Lab
Superscalar, VLIW Discussion
11 Parallel Computer Architectures:  Lab: Parallel Design
SIMD, MIMD Exercises
12 Performance Evaluation: CPI, Lab: Performance
MIPS, Benchmarks Analysis
13 Memory and I/0 Performance Lab: Optimization
Optimization Exercises
Case Studies: Modern CPU and . .
4 GPU Architectures Discussion + Lab
15 Project Presentations and Course  Project Demos +
Summary Discussion
Examination forms Lab Assignments / Exercises 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. David A. Patterson & John L. Hennessy, Computer Organization
and Design: The Hardware/Software Interface, 6th Edition,
Morgan Kaufmann, 2017.

2. John P. Hayes, Computer Architecture and Organization, 3rd
Edition, McGraw-Hill, 1998.

3. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Computer
Organization, 6th Edition, McGraw-Hill, 2011.

4. AndrewS. Tanenbaum, Structured Computer Organization, 6th
Edition, Pearson, 2012

Software:
- MATLAB / Python (for performance analysis and simulation)
- CPU/Cache simulators

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 513- Programming in Parallel & Distributed
Systems

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)



http://www.lms.bhos.edu.az/

Modul Handbook - Computer Engineering bachelor’s program

Person responsible for the
module

Kamran Hasanov
kamran.hasanov@bhos.edu.az

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

- CE 204- Data Structures and Algorithms

- CE 305 -Operating Systems

- CE 306 -Computer Networks

- CE 201 -Programming Fundamentals (C/C++, Java, or Python)
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Module
objectives/intended
learning outcomes

Course Description:

This course introduces the principles and techniques for parallel

and distributed programming. It covers parallel architectures,

concurrency, synchronization, distributed system models, and

programming paradigms. Students will learn to design, implement,

and evaluate parallel and distributed applications using threads,

message passing, and distributed frameworks.

Course Objectives:
By the end of this course, students will be able to:

1. Understand parallel and distributed system architectures.

2. Apply concurrency and synchronization techniques in multi-
threaded programs.

3. Develop parallel programs using shared memory and
message-passing paradigms.

4. Implement distributed applications and use distributed
coordination tools.

5. Analyze and optimize the performance of parallel and
distributed systems.

6. Understand fault tolerance, consistency, and scalability
issues in distributed computing.

Learning Outcomes:

After completing this course, students will be able to:

Explain parallel computing models, distributed system
architectures, and key concepts.

Write  concurrent programs using threads, locks,
semaphores, and other synchronization mechanismes.
Implement parallel programs using MPI, OpenMP, or similar
frameworks.

Develop distributed applications using client-server, peer-
to-peer, or cloud-based architectures.

Evaluate and optimize parallel and distributed program
performance.

Identify and handle challenges in distributed systems,
including deadlocks, race conditions, and failures.
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Content # Topics Activities / Lab
Introduction to Parallel and . .
1 o Lecture + Discussion
Distributed Systems
Parallel Architectures: Shared vs Lab: Simple Threaded
2 o
Distributed Memory Programs
Concurrency and Synchronization: Lab: Multi-threaded
3 . .
Locks, Semaphores, Monitors Exercises
4 Message Passing Interface (MPI) Lab: MPI Setup and
Basics Communication
Parallel Algorithms: Design and Lab:'Parallel
5 Analvsis Sorting/Search
4 Algorithms
6 Distributed System Models and Lab: Socket
Communication Programming / RPC
- Deadlocks, Race Conditions, and Lab: Synchronization
Concurrency Control Exercises
8 Midterm Exam —
. . Lab: Shared-Memory
9 Parallel Programming with OpenMP Parallel Programs
Fault Tolerance and Recovery in Lab: Failure Simulation
10 o ;
Distributed Systems Exercises
11 Distributed File Systems and Lab: Distributed File
Storage Access
12 Load Balancing and Performance  Lab: Performance
Optimization Profiling
Cloud and Grid Computing Lab: DISl.‘rlbUt?d
13 Computing with Cloud
Concepts
Tools
14 Case $tu<;lles: Real—worlq Parallel Discussion + Lab
and Distributed Applications
j +
15 Final Project Presentations P,joj ect Qemos
Discussion
Examination forms Lab Assignments / Exercises 25%
Midterm Exam  20%
Parallel/Distributed Programming Project 25%

Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Thomas Rauber & Gudula Ringer, Parallel Programming: for
Multicore and Cluster Systems, 2nd Edition, Springer, 2013.

2. George Coulouris, Jean Dollimore, Tim Kindberg, Distributed
Systems: Concepts and Design, 5th Edition, Addison-Wesley,
2011.

3. Quinn, Michael J., Parallel Programming in C with MP| and
OpenMP, McGraw-Hill, 2004.

4. Andrew S. Tanenbaum, Maarten Van Steen, Distributed
Systems: Principles and Paradigms, 2nd Edition, Pearson,
2007.

Software:
- OpenMP (Shared-memory Parallel Programming)
- Python threading/multiprocessing
- Cloud/Cluster Tools (AWS EC2, Hadoop, Spark)
- IDEs: Eclipse, Visual Studio, or VS Code

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 515- Real-time Systems
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Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Xayyam Masiyev
khayyam.masiyev@bhos.edu.az
BHOS Campus, office, 418

99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e Problem-solving sessions and workshops
e (Case studies and project-based learning
e Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

- CE 305 -Operating Systems

- CE 402 -Computer Architecture

- CE 503 -Embedded Systems

- CE 201 - Programming Fundamentals (C/C++ or Python)
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Module
objectives/intended
learning outcomes

Course Description:

This course introduces the concepts, design principles, and
implementation techniques for real-time systems. It covers real-
time operating systems (RTOS), scheduling algorithms, task
management, synchronization, and performance analysis. Students
will develop and analyze real-time applications with timing
constraints for embedded and computer systems.

Course Objectives:
By the end of this course, students will be able to:
1. Understand the characteristics and requirements of real-
time systems.
2. Analyze and classify tasks, timing constraints, and system
behavior.
3. Apply scheduling algorithms for real-time task
management.
4. Utilize synchronization and communication mechanisms in
RTOS.
5. Design and implement real-time applications using RTOS
and embedded platforms.
6. Evaluate system performance and ensure reliability under
timing constraints.

Learning Outcomes:
After completing this course, students will be able to:
e Explain the principles and types of real-time systems (hard vs
soft).
e Model tasks, deadlines, and resource requirements.
e Apply scheduling algorithms, including Rate-Monotonic,
Earliest Deadline First, and Priority-based scheduling.
e Implement real-time tasks using RTOS APIs for task creation,
synchronization, and communication.
e Analyze system performance, including response time,
latency, and jitter.
e Develop embedded applications with predictable timing
behavior.
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Content

Activities / Lab
Lecture + Discussion

Lab: Task Modeling
Exercises

Lab: RTOS Environment
Setup

Lab: Scheduling
Simulation

Lab: EDF Simulation

Lab: Priority Inversion
Handling

Lab: Semaphores,
Mutexes, Message
Queues

Lab: Performance
Measurement

Lab: Task Creation and
Management

Lab: Designing a Small
RT Application

Lab: Microcontroller-
based RT Application

Lab: Testing and
Debugging RT Systems

Discussion + Lab

Project Demos +
Discussion

Examination forms

# Topics

1 Introduction to Real-Time Systems:
Characteristics, Applications

2 Task Models and Timing
Constraints

3 Real-Time Operating Systems
(RTOS) Concepts
Task Scheduling: Rate-Monotonic

4 .
Scheduling

5 Task Scheduling: Earliest Deadline
First (EDF)

6 Priority Assignment and Resource
Management

- Synchronization and Inter-task
Communication

8 Midterm Exam

9 Deadlines, Jitter, and Latency
Analysis

10 Real-Time Kernel Services and APIs
Real-Time Systems Design and

11 .
Modeling

12 Embedded Real-Time Systems
Fault Tolerance and Reliability in

13 .
Real-Time Systems

14 Case Studies: Industrial and
Automotive Real-Time Systems

15 Final Project Presentations

Lab Assignments / Exercises 25%

Midterm Exam  20%

Real-Time System Project 25%

Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )

Textbooks:
1. Jane W. S. Liu, Real-Time Systems, 2nd Edition, Pearson, 2000.
2. C. M. Krishna & Kang G. Shin, Real-Time Systems, McGraw-Hill,
1997.
3.  Rajib Mall, Real-Time Systems: Theory and Practice, Pearson,
2007.
4. RTOS Documentation - FreeRTOS, VxWorks, or RTEMS
manuals.
Software:

- FreeRTOS /RTEMS / VxWorks
- Embedded Development Boards (Arduino, Raspberry Pi)
- IDEs: Keil, Eclipse

- Simulation tools for scheduling and timing analysis

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 517- Functional Programming

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)
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Person responsible for the
module

Associate professor, Ph.D Naila Allahverdiyeva
naila.allakhverdiyeva@bhos.edu.az

BHOS Campus, office, 413
994125210000 ext. 33231

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

- CE 201 - Programming Fundamentals (C/C++ or Python)
- CE 204 - Data Structures and Algorithms
- CE 205 -Discrete Mathematics
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Module
objectives/intended
learning outcomes

Course Description:

This course introduces the principles and techniques of functional

programming, emphasizing declarative programming, immutability,

recursion, higher-order functions, and type systems. Students will

learn to design and implement functional programs, understand

evaluation strategies, and apply functional paradigms in software

engineering and algorithm design.

Course Objectives:

By the end of this course, students will be able to:

1. Understand the theoretical foundations and concepts of
functional programming.

2. Apply immutability, recursion, and higher-order functions to
solve problems.

3. Utilize functional programming languages to implement
algorithms.

4. Implement type-safe programs using strong typing and type
inference.

5. Compare functional programming with imperative and
object-oriented paradigms.

6. Apply functional programming concepts in real-world
software applications.

Learning Outcomes:

After completing this course, students will be able to:

Explain the core principles and concepts of functional
programming.

Write programs using recursion, higher-order functions, and
pure functions.

Utilize type systems, pattern matching, and algebraic data
types effectively.

Apply functional programming techniques to data structures
and algorithms.

Understand lazy evaluation and its impact on program
execution.

Implement functional programming concepts in software
engineering tasks.
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Content

10

11

12

13

14

15

#

Topics

Introduction to Functional
Programming: Paradigms and
History

Functional vs Imperative
Programming

Basic Syntax and Data Types in
Functional Languages

Recursion and Recursive Data
Structures

Higher-Order Functions

Immutability and Pure Functions

Pattern Matching and Algebraic
Data Types

Midterm Exam

Lazy Evaluation and Infinite Data
Structures

Type Systems: Strong Typing, Type
Inference, and Polymorphism

Activities / Lab

Lecture + Discussion

Lab: Comparing
Approaches

Lab: Simple
Haskell/OCaml
Programs

Lab: Recursive
Algorithm
Implementation
Lab: Map, Reduce,
Filter Exercises
Lab: Functional Data
Transformations

Lab: Implementing
Trees and Lists

Lab: Streams and Lazy
Lists

Lab: Type-safe
Programs

Functional I/0 and Monads (if using Lab: File and User

Haskell)

Functional Programming in Data
Structures and Algorithms

Functional Design Patterns

Applications of Functional
Programming in Software
Development

Final Project Presentations

Input Handling

Lab: Sorting,
Searching, and
Functional Techniques

Lab: Implementing
Patterns Functionally

Discussion + Lab

Project Demos +
Discussion

Examination forms

Lab Assignments / Exercises 30%

Midterm Exam  20%

Functional Programming Project 25%
Final Exam 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Simon Thompson, Haskell: The Craft of Functional
Programming, 3rd Edition, Addison-Wesley, 2011.

2. Richard Bird, Introduction to Functional Programming Using
Haskell, 2nd Edition, Prentice Hall, 1998.

3. Harold Abelson, Gerald Jay Sussman, Structure and
Interpretation of Computer Programs, 2nd Edition, MIT Press,
1996.

4. Philip Wadler, Functional Programming, tutorials and lecture
notes.

Software:
- Haskell (GHC/GHCi)
- OCaml/F#
- VS Code or IntelliJ IDEA with functional language plugins

- REPL environments for interactive programming

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 519- Object-oriented Modelling & Design

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)
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Person responsible for the
module

Associate professor, Ph.D Naila Allahverdiyeva
naila.allakhverdiyeva@bhos.edu.az

BHOS Campus, office, 413
994125210000 ext. 33231

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

- CE 202 - Object-Oriented Programming
- CE 204 - Data Structures and Algorithms
- CE 501 - Software Engineering Fundamentals



mailto:naila.allakhverdiyeva@bhos.edu.az

Modul Handbook - Computer Engineering bachelor’s program

Module
objectives/intended
learning outcomes

Course Description:

This course introduces the principles and techniques of object-
oriented modeling and design (OOMD). It emphasizes designing
software systems using UML, applying object-oriented principles,
and developing maintainable, scalable, and reusable software
components. Students will gain hands-on experience in designing
software architectures and implementing class and interaction
models.

Course Objectives:
By the end of this course, students will be able to:
1. Understand the concepts and principles of object-oriented
modeling and design.
2. Use UML for modeling static and dynamic aspects of
systems.
3. Apply object-oriented design patterns to solve common
software problems.
4. Design software components that are modular, reusable,
and maintainable.
5. Translate requirements and models into working software
using OOP languages.
6. Evaluate and improve software designs with respect to
quality attributes.

Learning Outcomes:
After completing this course, students will be able to:
e Explain the concepts of classes, objects, inheritance,
polymorphism, and encapsulation in system design.
e Develop UML diagrams: class, sequence, use-case, activity,
and state diagrams.
e Apply design principles such as SOLID, DRY, and design for
maintainability.
e Use object-oriented design patterns to address common
software challenges.
e Map object-oriented designs to implementable code in
programming languages.
e Evaluate and refactor software designs to enhance quality
and scalability.
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Content

# Topics
Introduction to Object-Oriented

Activities / Lab

Lecture + Discussion

Examination forms

Modeling and Design
Ob/.ect-Or/ented Cor?cepts: Cl.asses, Lab: Modeling Simple
2 Objects, Encapsulation, Inheritance,
. Classes
Polymorphism
3 UML Overview: Use-case Diagrams Lab: Ufse-case
Modeling
4 Class Diagrams and Relationships Lab: (?lass Diagram
Exercises
5 Interaction Modeling: Sequence and Lab: Interaction
Communication Diagrams Diagram Exercises
. . Lab: Modeling
6 State and Activity Diagrams Dynamic Behavior
Object-Oriented Analysis: Lab: Mapp/ng
7 . : Requirements to
Requirements to Design
Classes
8 Midterm Exam —
9 Object-Oriented Design Principles  Lab: Refactoring
(SOLID, DRY) Exercises
10 Design Patterns: Creational, Lab: Implementing
Structural, Behavioral Design Patterns
11 Advanced UML Modeling Techniques =20° Combined UML
Models
12 Software Architecture and Lab: Designing a
Component Design Modular System
. . . Lab: Implementing
13 Mapping Designs to Implementation UML Models in Code
14 Case Studies and Best Practices Discussion + Lab
. . . Project Demos +
15 Final Project Presentations Feedback
Lab Assignments / Exercises 25%

Mi

dterm Exam  20%

Object-Oriented Design Project 25%
Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Grady Booch, James Rumbaugh, Ivar Jacobson, The Unified
Modeling Language User Guide, 2nd Edition, Addison-Wesley,
2005.

2. Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides,
Design Patterns: Elements of Reusable Object-Oriented
Software, Addison-Wesley, 1994.

3. Craig Larman, Applying UML and Patterns: An Introduction to
Object-Oriented Analysis and Design and lterative
Development, 3rd Edition, Prentice Hall, 2005.

4. Martin Fowler, UML Distilled: A Brief Guide to the Standard
Object Modeling Language, 3rd Edition, Addison-Wesley, 2003.

Software:
- UML Modeling Tools: StarUML, Visual Paradigm, or Enterprise
Architect
- IDEs: Eclipse, IntelliJ IDEA, Visual Studio
- Programming Languages: Java, C++, Python
- Version Control: Git/ GitHub

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

CE 521- Introduction to Blockchain

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Khayyam Masiyev
khayyam.masiyev@bhos.edu.az

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e (Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

- CE 204 - Data Structures and Algorithms
- CE 306 -Computer Networks
- CE 201 -Programming Fundamentals (Python, Java, or C++)
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Module
objectives/intended
learning outcomes

Course Description:
This course provides an introduction to blockchain technology, its
architecture, and applications. It covers distributed ledger

concepts, consensus mechanisms, cryptography, smart contracts,

and real-world use cases. Students will gain practical experience
developing blockchain-based applications and understanding the
security, scalability, and performance aspects of blockchain

systems.

Course Objectives:
By the end of this course, students will be able to:

1. Understand the fundamental concepts of blockchain and
distributed ledger technology.

2. Analyze blockchain architecture, consensus mechanisms,
and cryptographic foundations.

3. Develop and deploy smart contracts on blockchain
platforms.

4. Evaluate security, privacy, and scalability challenges in
blockchain networks.

5. Explore real-world blockchain applications in finance,
supply chain, healthcare, and loT.

6. Implement basic blockchain-based applications using
programming tools and frameworks.

Learning Outcomes:

After completing this course, students will be able to:

Explain the architecture and principles of blockchain
systems.

Describe distributed ledger technology and consensus
protocols such as Proof-of-Work, Proof-of-Stake, and
Byzantine Fault Tolerance.

Apply cryptography techniques including hashing, digital
signatures, and Merkle trees in blockchain.

Develop, deploy, and test smart contracts on platforms like
Ethereum.

Evaluate blockchain applications for security, efficiency, and
scalability.

Understand emerging trends in blockchain technology and
its interdisciplinary applications.
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Content

10

11

12

13

14

15

# Topics

Introduction to Blockchain: History,
Motivation, Key Concepts

Cryptography Basics: Hashing,

Digital Signatures

Distributed Ledger Technology

Blockchain Architecture: Blocks,
Chains, Transactions

Consensus Mechanisms: Proof-of-

Work (PoW)

Consensus Mechanisms: Proof-of-
Stake (PoS) and Others

Smart Contracts: Concept and

Programming

Midterm Exam

Ethereum Platform and

Development Tools

Blockchain Security: Attacks and

Vulnerabilities

Blockchain Scalability and

Performance

Blockchain Applications: Finance,

Supply Chain, loT

Decentralized Applications (DApps)

Emerging Trends: NFTs, Web3,

Layer-2 Solutions

Final Project Presentations

Activities / Lab
Lecture + Discussion

Lab: Implement Hash
Functions

Lab: Simulating a
Distributed Ledger

Lab: Creating a Simple
Blockchain

Lab: Implementing
PoW Algorithm

Lab: Simulating PoS

Lab: Solidity Basics

Lab: Deploying Smart
Contracts

Lab: Security Analysis
Lab: Performance

Simulation

Lab: Application Case
Study

Lab: Building a Simple
DApp

Discussion + Lab

Project Demos +
Discussion

Examination forms

Lab Assignments / Exercises

Midterm Exam  20%
Blockchain Project 25%
Final Exam 30%

25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Andreas M. Antonopoulos, Mastering Bitcoin: Unlocking
Digital Cryptocurrencies, 2nd Edition, O’Reilly, 2017.

2. Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash
System, 2008.

3. Imran Bashir, Mastering Blockchain: Distributed Ledger
Technology, Cryptocurrencies, Smart Contracts, and
Decentralized Applications, 3rd Edition, Packt, 2020.

4. Ethereum & Solidity Documentation -
https://ethereum.org/en/developers/

Software:
- Ethereum / Ganache / Remix IDE
- Solidity programming language
- Python /JavaScript for blockchain scripting
- MetaMask wallet (for DApp testing)

- Git/ GitHub for version control

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 523- Multimedia Systems
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Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Associate professor, Ph.D Mahammad Sharifov
mahammad.sharifov@bhos.edu.az

BHOS Campus, office, 412

99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e Problem-solving sessions and workshops
e (Case studies and project-based learning
e Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

- CE 204 -Data Structures and Algorithms

- CE 306 -Computer Networks

- CE 404 -Digital Signal Processing (recommended)

- CE201 -Programming Fundamentals (C++, Java, or Python)
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Module
objectives/intended
learning outcomes

Course Description:
This course introduces the principles, design, and implementation
of multimedia systems. It covers audio, video, image processing,

compression techniques, streaming, multimedia networking, and

interactive applications. Students will gain practical experience in

creating, processing, and delivering multimedia content efficiently

over networks.

Course Objectives:
By the end of this course, students will be able to:

1. Understand the fundamental components of multimedia
systems.

2. Apply compression techniques for audio, image, and video
data.

3. Design and implement multimedia applications for storage,
processing, and streaming.

4. Evaluate multimedia system performance in terms of
quality, latency, and bandwidth.

5. Integrate multimedia content in networked environments.

6. Explore emerging trends in multimedia technologies.

Learning Outcomes:

After completing this course, students will be able to:

Explain the principles of multimedia systems and their
components.

Apply audio, image, and video compression techniques,
including JPEG, MPEG, and H.264.

Implement multimedia processing algorithms for encoding,
decoding, and filtering.

Develop interactive multimedia applications.

Analyze multimedia networking and streaming protocols.
Evaluate multimedia system performance and optimize for
quality and efficiency.
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Content # Topics Activities / Lab
Introduction to Multimedia
1 Systems: Concepts and Lecture + Discussion
Applications
Multimedia Data Types: Text, Audio, Lab: Audio and Image
2 . .
Image, Video Handling
Audio Processing: Sampling, Lab: Signal Processing
3 o = . .
Quantization, Digital Audio Exercises
4 Image Processing and Lab: Image Filtering
Representation and Transformation
5 Video Processing: Frame Lab: Video Frame
Representation, Motion Estimation Manipulation
Data Compression Techniques: Lab: Implement/ng
6 Compression
Lossless and Lossy .
Algorithms
- Multimedia File Formats and Lab: Working with MP3,
Standards JPEG, MPEG
8 Midterm Exam —
Multimedia Networking: Streaming, Lab: Streaming Setup
9 .
Protocols, QoS and Analysis
10 Multimedia Synchronization Lab: AUdI(.J_VI.deO
Synchronization
. . . L. Lab: GUI-based
11 Interactive Multimedia Applications Multimedia Projects
Lab: Database
12 Multimedia Storage and Retrieval Integration for
Multimedia
13 Emerging Multimedia Technologies: Lab: VR/AR Demo
VR/AR, 3D Graphics Exercises
tudies: Multi iai . .
14 Case S .ud/es u /meq/a in Discussion + Lab
Entertainment, Education, loT
. . . Project Demos +
15 Final Project Presentations Feedback
Examination forms Lab Assignments / Exercises 25%
Midterm Exam  20%
Multimedia Project  25%
Final Exam 30%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Ralf Steinmetz, Klara Nahrstedt, Multimedia: Computing,
Communications & Applications, 2nd Edition, Pearson, 2002.

2. K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovanovic,
Multimedia Systems, Standards, and Networks, McGraw-Hill,
2002.

3. Fred Halsall, Multimedia Communications: Applications,
Networks, Protocols and Standards, 4th Edition, Pearson,
2001.

4. Online resources on MPEG, JPEG, H.264, and multimedia
streaming protocols.

Software:
- MATLAB / Python (NumPy, OpenCV, PyDub)

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 525- Database Administration

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)
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Person responsible for the
module

Associate professor, Ph.D Mahammad Sharifov
mahammad.sharifov@bhos.edu.az

BHOS Campus, office, 412
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5ECTS

Required and
recommended
prerequisites for joining the
module

- CE 403 -Database Fundamentals
- CE 305 - Operating Systems
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Module
objectives/intended
learning outcomes

Course Description:

This course focuses on the principles and practices of database

administration. It covers installation, configuration, maintenance,

security, backup and recovery, performance tuning, and monitoring

of database systems. Students will gain practical experience in

administering relational and NoSQL databases in real-world

environments.

Course Objectives:

By the end of this course, students will be able to:

1. Understand the role and responsibilities of a database
administrator.

2. Install, configure, and manage database management
systems.

3. Ensure database security, integrity, and compliance.

4. Perform backup, recovery, and disaster recovery planning.

5. Monitor and tune database performance.

6. Apply best practices for maintaining database systems in
enterprise environments.

Learning Outcomes:

After completing this course, students will be able to:

Explain the functions, roles, and responsibilities of a
database administrator.

Install and configure relational and NoSQL database
systems.

Implement database security, access control, and auditing
mechanisms.

Perform backup and recovery operations and implement
disaster recovery plans.

Monitor, analyze, and optimize database performance and
queries.

Apply best practices for database maintenance, patching,
and upgrades.
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Content

10

11

12

13

14

15

# Topics

Introduction to Database

Administration

Database Architecture and DBMS

Components

Installation and Configuration of

DBMS

User Management and Access

Control

Database Security:

Authentication, Authorization,

Auditing

Backup and Recovery Concepts

Recovery Techniques and
Disaster Recovery Planning

Midterm Exam

Database Performance
Monitoring and Tuning

Storage Management and
Database Maintenance

Replication, Clustering, and High

Availability

Advanced SQL Tuning and Query

Optimization

NoSQL Database Administration

Case Studies in Database

Administration

Final Project Presentations

Activities / Lab
Lecture + Discussion

Lab: Explore Database
Internals

Lab: Install SQL/NoSQL
DBMS

Lab: Create Users, Roles,
and Permissions

Lab: Implement Security
Policies

Lab: Backup Strategies
Implementation

Lab: Restore from
Backup

Lab: Query Optimization
& Indexing
Lab: Tablespaces,

Partitions, and Storage
Allocation

Lab: Implement
Replication

Lab: Performance
Analysis of Queries

Lab: Administer
MongoDB / Cassandra

Discussion + Lab

Project Demos +
Feedback

Examination forms

Lab Assignments / Exercises
Mi

Database Administration Project

dterm Exam  20%

Final Exam 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Craig S. Mullins, Database Administration: The Complete
Guide to DBA Practices and Procedures, 3rd Edition, Addison-
Wesley, 2012.

2. Thomas Connolly & Carolyn Begg, Database Systems: A
Practical Approach to Design, Implementation, and
Management, 6th Edition, Pearson, 2014.

3. Microsoft SQL Server Documentation —
https://docs.microsoft.com/en-us/sql/

4. Oracle Database 19c Documentation —
https://docs.oracle.com/en/database/

Software:
- MySQL, PostgreSQL, or Microsoft SQL Server
- Oracle Database
- MongoDB / Cassandra (NoSQL)
- SQL Developer/pgAdmin / Robo 3T
- Backup & Monitoring Tools: RMAN, Nagios, or custom scripts

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.
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Module designation

CE 527- System Administration

Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Kamran Hasanov
kamran.hasanov@bhos.edu.az

BHOS Campus, office, 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e  Problem-solving sessions and workshops
e (Case studies and project-based learning
e  Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

- CE 305 - Operating Systems
- CE 306 - Computer Networks
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Module
objectives/intended
learning outcomes

Course Description:
This course introduces the principles and practices of system
administration for managing computer systems and networks. It

covers installation, configuration, maintenance, user and security

management, monitoring, backup and recovery, and

troubleshooting in enterprise environments. Students will gain

hands-on experience managing both Linux/Unix and Windows-

based systems.

Course Objectives:

By the end of this course, students will be able to:

1. Understand the roles and responsibilities of a system
administrator.

2. Install, configure, and maintain operating systems and
system software.

3. Manage users, groups, permissions, and security policies.

4. Monitor system performance, detect faults, and
troubleshoot issues.

5. Perform system backup, recovery, and disaster recovery
planning.

6. Automate system administration tasks using scripting and
configuration management tools.

Learning Outcomes:

After completing this course, students will be able to:

Explain the key responsibilities of a system administrator in
an enterprise environment.

Install, configure, and maintain Linux/Unix and Windows
operating systems.

Manage users, groups, permissions, and implement security
policies.

Monitor system resources, analyze logs, and troubleshoot
system issues.

Perform system backup, recovery, and implement disaster
recovery strategies.

Automate administrative tasks using scripts and system
management tools
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Content

10

11

12

13

14

15

#

Topics
Introduction to System
Administration

Operating System Installation and
Configuration

User and Group Management

File System Management and
Storage

Process and Service Management

System Security: Authentication,
Authorization, and Auditing

Networking Basics and
Configuration

Midterm Exam

Monitoring System Performance

Logging and Troubleshooting

Backup and Recovery Techniques

Automation with Scripting
(Bash/Python/PowerShell)

Virtualization and Cloud System
Administration Basics

Case Studies: Enterprise System
Administration

Final Project Presentations

Activities / Lab
Lecture + Discussion

Lab: Install
Linux/Windows OS

Lab: Create Users,
Assign Permissions
Lab: Partitioning,
Mounting, File System
Operations

Lab: Managing
Processes and
Services

Lab: Implement
Security Policies

Lab: IP Configuration,
Network Services

Lab: Using Tools like
top, htop, perf, Nagios
Lab: Log Analysis and
Problem Solving

Lab: Implement
Backup and Restore
Procedures

Lab: Automate Routine
Tasks

Lab: Setting up Virtual
Machines / Containers

Discussion + Lab

Project Demos +
Feedback

Examination forms

Lab Assignments / Exercises 30%
Midterm Exam  20%

System Administration Project 25%
Final Exam 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Mark Burgess, Principles of Network and System
Administration, 3rd Edition, Wiley, 2013.

2. Nemeth et al, UNIX and Linux System Administration
Handbook, 5th Edition, Prentice Hall, 2017.

3. Microsoft Docs - Windows Server Administration -
https://docs.microsoft.com/en-us/windows-server/

4. Linux Documentation Project — https://www.tldp.org/

Software:
- Linux/Unix OS (Ubuntu, CentOS)
- Windows Server OS
- Virtualization Tools: VMware, VirtualBox
- Monitoring Tools: Nagios, Zabbix

- Backup Tools: rsync, Windows Backup

Scripting: Bash, Python, PowerShell

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 529- DevOps
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Semester(s) in which the
module is taught

Year 5, Fall semester (Semester 9)

Person responsible for the
module

Elshan Farzaliyev
elshan.farzaliyev@bhos.edu.az
BHOS Campus, office, 418
994125210000 ext. 33238

Language

English

Relation to curriculum

Elective

BSc program in Computer Engineering

Teaching methods

e Interactive lectures and discussions

e Problem-solving sessions and workshops
e (Case studies and project-based learning
e Group work and presentations

Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 102 h extracurricular hours + 48 h classroom
Classroom hours:

Lecture: 24 h (2 h /week)

Laboratory workl: 24 h (2 h / week)

Contact hours:

Examination preparation, consultation, self-study = 8.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

- CE 305 - Operating Systems
- CE 306 - Computer Networks
- CE 501 -Software Engineering
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Module
objectives/intended
learning outcomes

Course Description:

This course introduces DevOps practices, combining software
development (Dev) and IT operations (Ops) to improve
collaboration, automation, and delivery in software projects. Topics
include version control, continuous integration/continuous delivery
(CI/CD), configuration management, containerization, monitoring,
and cloud deployment. Students gain practical experience in
implementing DevOps pipelines and automating software
deployment processes.

Course Objectives:
By the end of this course, students will be able to:
1. Understand DevOps principles, culture, and lifecycle.
2. Use version control and collaborative development tools
effectively.
3. Implement CI/CD pipelines for automated software building,
testing, and deployment.
4. Apply configuration management and infrastructure-as-
code tools.
5. Deploy and manage applications in containerized and cloud
environments.
6. Monitor, troubleshoot, and optimize DevOps workflows and
system performance.

Learning Outcomes:
After completing this course, students will be able to:
e  Explain DevOps principles, practices, and tools.
e Use Git and version control systems for collaborative
software development.
e mplement CI/CD pipelines using Jenkins, GitLab ClI, or
similar tools.
e Manage configuration and infrastructure using tools like
Ansible, Puppet, or Terraform.
e Deploy and manage containerized applications using
Docker and Kubernetes.
e Monitor system performance and troubleshoot issues in
DevOps pipelines.
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Content

10

11

12

13

14

15

#

Topics
Introduction to DevOps: Culture,
Principles, and Lifecycle

Version Control Systems: Git and
GitHub

Build Automation and CI
Concepts

Continuous Integration with
Jenkins / GitLab Cl

Automated Testing in DevOps

Continuous Delivery and
Deployment (CD)

Configuration Management:
Ansible / Puppet/ Chef

Midterm Exam

Containerization: Docker Basics

Container Orchestration:
Kubernetes Overview

Infrastructure as Code (l1aC):
Terraform / CloudFormation

Monitoring and Logging:
Prometheus, Grafana, ELK Stack

Cloud Platforms: AWS, Azure,
GCP Basics

DevOps Best Practices and Case
Studies

Final Project Presentations

Activities / Lab
Lecture + Discussion

Lab: Repository Setup,
Branching, Merging

Lab: Build Scripts and
Automation

Lab: Cl Pipeline Setup

Lab: Unit Tests,
Integration Tests
Lab: Deploy Sample
Applications

Lab: Automating
Configuration

Lab: Container Creation
and Management

Lab: Deploying
Applications on
Kubernetes

Lab: Provisioning Cloud
Resources

Lab: Monitoring Pipelines
and Systems

Lab: Cloud Deployment
Exercises

Discussion + Lab

Project Demos +
Feedback

Examination forms

Lab Assignments / Exercises 30%

Midterm Exam  20%
DevOps Project 25%
Final Exam 25%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results
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Reading list Teaching materials:

Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

1. Gene Kim, Patrick Debois, John Willis, Jez Humble, The DevOps
Handbook: How to Create World-Class Agility, Reliability, &
Security in Technology Organizations, IT Revolution Press,
2016.

2. Karl Matthias, Sean P. Kane, Linux Administration Handbook
(for Linux-based DevOps), 3rd Edition, Addison-Wesley, 2019.

3. Jez Humble, David Farley, Continuous Delivery: Reliable

Software Releases through Build, Test, and Deployment

Automation, 2nd Edition, Addison-Wesley, 2010.

Online Documentation and Tutorials:

Docker: https://docs.docker.com/

Kubernetes: https://kubernetes.io/docs/

Ansible: https://docs.ansible.com/

N o O A

Software:
- Git/ GitHub / GitLab
- Jenkins / GitLab Cl/ Travis CI
- Docker/Kubernetes
- Ansible / Puppet / Terraform
- Monitoring Tools: Prometheus, Grafana, ELK Stack
- Cloud Platforms: AWS, Azure, GCP
- IDEs: VS Code, IntelliJ IDEA

For class presentations and discussions, the student should utilize
journal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation MACD 502 - Fundamentals of Civil Defence
and Medical Aid

Semester(s) in which the Year 5, Spring semester (Semester 10)
module is taught

Person responsible for the | Professor Kanan Yusifzada
module kanan.yusif-zada@bhos.edu.az

BHOS Campus, office -
994125210000 ext. 33235

Language English

Relation to curriculum Compulsory
BSc program in Computer Engineering

Teaching methods Lecture, Practical work
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Workload (incl. contact
hours, self-study hours)

Total workload: 150 h = 126 h extracurricular hours + 24 h classroom
Classroom hours:

Lecture: 12 h (1 h /week)

Practical part: 12 h (1 h / week)

Contact hours:

Examination preparation, consultation, self-study = 10.5 h/ week

Credit points

5 ECTS

Required and
recommended
prerequisites for joining the
module

ESH 202 - Electrical Safety

Module
objectives/intended
learning outcomes

By the end of this course, students will be able to:

e Explain the fundamental concepts of civil defence, emergency
preparedness, and disaster management systems.

e [dentify and assess potential natural and human-made hazards
relevant to engineering and industrial environments.

e Apply basic first aid and medical assistance techniques in case of
accidents or emergency situations.

e Demonstrate knowledge of safety procedures, evacuation plans,
and protective measures for individuals and workplaces.

e Analyze the roles and responsibilities of engineers and technical
specialists in maintaining occupational safety and public
protection.

e Promote a culture of safety, awareness, and responsibility in
professional and societal contexts.

Content

In teaching civil defense: classification of urgent and emergency
circumstances in war and peaceful period, general questions of civil
defense, impact of urgent and emergency circumstances are
explained. In urgent and emergency circumstances, protection
methods of population, main objectives of civil defense medical aid,
provision of pre-hospital medical aid in injuries, carrying out anti-
epidemic and sanitary and hygienic measures, rules of providing
treatment and preventive aid to population.

Examination forms

Final Exam - 60%

Practical work- 40%
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Study and examination
requirements

Withdrawal (pass / fail)

This course strictly follows grading policy of the Information
Technology Department. Thus, a student is normally expected to
achieve a total mark (preexam score + Final exam score) of at least
61 to pass. In this case of failure, he/she will be referred to
participate in Resit exam or required to repeat the course the
following term or year.

Requirements for successfully passing the module

1. Attend class regularly, arrive on time, leave only when dismissed
2. Attend class with all materials required, be prepared to listen and
work

3. Be well prepared for class, read all required materials, and
complete all necessary preparation

4. Be attentive in class, take notes, contribute to discussion and ask
intelligent questions

5. Demonstrate professional and respectful interpersonal
relationships with peers and instructor: ATTITUDE COUNTS, AND
whining is unacceptable

6. Take responsibility for your actions, and your results

Reading list

Teaching materials:
Presentations: Lecture notes and presentations (www.Ims.bhos.edu.az )
Textbooks:

e http://www.ipieca.org/publication/managing-health-field-
operations-oil-and-gas-activities

e Emergency safety and first aid handbook.
http://www.ddm.gov.bt/download/Emergency

e Prof. Dr. K.Yusif-zada. Semi-Public Hospital Management

Software: -

For class presentations and discussions, the student should utilize
jJjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.

Module designation

CE 599- Final Project (Graduation work)

Semester(s) in which the
module is taught

Year 5, Spring semester (Semester 10)

Person responsible for the
module

Supervisors from Information Technology Department

BHOS Campus, office 418
99412 5210000 ext. 33238

Language

English

Relation to curriculum

Mandatory

BSc program in Computer Engineering
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Teaching methods

Supervised individual or team project work

Weekly or bi-weekly progress meetings with supervisor
Independent research, design, and implementation
Lab sessions for hands-on development and testing
Peer review and self-assessment activities

Workload (incl. contact
hours, self-study hours)

Total workload: 300 h = 300 h extracurricular hours

Classroom hours:

Contact hours:

Project preparation, consultation, self-study = 25 h/ week

Credit points

10 ECTS

Required and
recommended
prerequisites for joining the
module

Completion of all core Computer Engineering courses
Programming and software development skills

Knowledge of relevant tools and platforms in chosen domain
Approval of project proposal by supervisor
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Module
objectives/intended
learning outcomes

Module Description:

The Capstone Project is a culminating experience in the Computer
Engineering bachelor program where students apply their
theoretical knowledge, technical skills, and problem-solving
abilities to a real-world engineering problem. Students work
individually or in small teams under faculty supervision to design,
implement, test, and document a computer engineering solution.
The project may involve software development, embedded systems,
networks, cybersecurity, Al/ML applications, loT, cloud computing,
or other areas aligned with the student’s specialization.

Module Objectives:
By the end of this module, students will be able to:
1. Apply engineering knowledge to identify, formulate, and
solve complex technical problems.
2. Conduct research, analyze requirements, and design
innovative solutions.
3. Integrate hardware and software components into a
functional system.
4. Implement, test, and validate the solution according to
professional standards.
5. Communicate technical information effectively through
reports and presentations.
6. Demonstrate project management skills, teamwork, and
adherence to deadlines.

Learning Outcomes:
Upon successful completion of the Capstone Project, students will
be able to:
e Define project objectives, scope, and requirements based
on real-world problems.
e Design and implement a system or solution using
appropriate methodologies, tools, and technologies.
e Apply software engineering, embedded system design, or
network/system design principles effectively.
e Evaluate the functionality, performance, and reliability of the
solution.
e Document the project process, design decisions, and
results in a formal technical report.
e Present the project outcomes to an academic panel or
industry stakeholders.
e Demonstrate problem-solving, critical thinking, and
teamwork skills.
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Content

# Topics / Activities
Project Proposal — Identify problem, objectives,

7 methodology, and expected outcomes.

2 Requirements Analysis — Gather and document functional
and non-functional requirements.

3 System Design — Develop architecture, UML diagrams, data
models, or hardware schematics.

4 Implementation — Develop software, integrate systems, or
prototype hardware solution.

5 Testing & Validation — Unit testing, integration testing,

system testing, performance evaluation.

Documentation — Prepare technical report detailing
6 objectives, methodology, design, implementation, results,
and conclusions.

Presentation & Defense — Demonstrate the project and

4 defend methodology and results before a faculty panel.

Examination forms

Supervisor Review 33%

Final Technical Report/

0
Turnitin 33%

Final Presentation and Defense 33%

Study and examination
requirements

Notes:
e Students are required to submit progress reports at
designated milestones.
e The projecttopic must be approved by the faculty supervisor
before implementation.
e Collaboration with industry or research labs is encouraged
for real-world exposure.

Reading list

Teaching materials:

Textbooks:
- Depends on the scope of Project

Software:

- Depends on the scope of Project

For class presentations and discussions, the student should utilize
jJjournal and internet materials. Moreover, the course does not limit
the use of learning materials available at BHOS library.




