Ministry of Higher Education and Scientific Research Scientific
Supervision and Scientific Evaluation Apparatus Directorate of
Quality Assurance and Academic Accreditation Accreditation
Department

Southern Technical University

Technical Institute Al-Shatra

Electrical Technologies Department

Academic Program and Course Description Guide

2025




Republic of Iraq

Ministry of Higher Education & Scientific Research
Supervision and Scientific Evaluation Directorate
Oualitv Assurance and Academic Accreditation

Academic Program Specification Form for the Academic 2025-2026

University: Southern Technical University
College: Shatrah Technical Institute
Department: Electrical Technology Department /Network

File filling date: 1/9 /2025

Signature: 9’#/ Signature: ZM&/

Head of Department Name Assistant For Scientific Affairs
Assistant lecturer Naeib Fasiel Hussen Assistant lecturer Turkey Dewan Hussain

Dat: | /9/ 2625 Date: 2025./ Ct/\

The file is checked by: Hﬂ-/‘/‘“’/ /7)“5'{6/7 z /l/dfgl/\

Department of Quality Assurance and University Performance
Name of the Director of the Quality Assurance and University Performance

Date: {

Signatureg:

7 /_‘Ll.»{:?

Approval of Dean——
Prof. Dr. Mowafaq Abdul Aziz Al-Hasnawi

Date: |~ ~ ne 2.5

Signature:

Prepared \ Nacib Fasicl Hussien







Description of Academic Program

The academic program description is a short summary of the main features of the
program and its courses. It shows what skills students are working to develop based on
the program's goals. This description is very important because it is the main part of
getting the program accredited, and it is written by the teaching staff together under the
supervision of scientific committees in the scientific departments.

1- Educational Institution Southern Technical University

2- Scientific Department / Center Technical Institute Al-Shatra

3- Name Of The Academic or Professional Program | Electrical Technologies Department

4- Final Certificate Name Technical Diploma / Electricity

5- Academic System: Annual / Courses / other Annual

6-Accredited Accreditation Program Accreditation Board for Engineering
and Technology (ABET)

7-External Influences other Scientific Field Visits, Summer
Training, Library, Internet, And The
Job Market

8-Date of Preparation of Description 1/9/2025

9-Academic Program Objectives

A-To equip students in the department with a thorough understanding of the theoretical and
practical aspects of several fundamental electrical sciences, such as distribution, power plant
maintenance, and other related fields, as well as the ability to work with modern technologies
used in the areas of networks and installations.

B- To cultivate a distinguished student personality by developing their cultural and social
awareness, enabling them to contribute effectively to their community upon graduation.

D-To create a suitable academic environment for preparing highly specialized personnel and
developing their capabilities in both theoretical and practical scientific fields, thereby
contributing to a comprehensive understanding of the nature of maintenance work in power
plants.

E-To research modern technologies and topics to identify problems requiring further focused
and in-depth scientific investigation.




1-Program Outcomes, Teaching and Learning Methods, and Assessment

A. Learning Objectives

Al.To provide students in the Electrical Engineering Department with a comprehensive
understanding of electrical machines and computer science, enabling graduates to apply this
knowledge in their work, whether in the public or private sector.

A2.To provide students with a comprehensive understanding of the theoretical and practical
aspects of several fundamental sciences, such as different types of machines, measuring
instruments, programmable logic controllers (PLCs), and others.

A3. To understand the operating principles and structure of electrical machines and how to
use measuring instruments.

A4. To learn occupational safety regulations to minimize risks associated with operation,
generation, and distribution processes.

A5. To become familiar with the necessary symbols, signs, and terminology in theoretical
and practical aspects.

AG6. To explore and utilize modern electrical applications used in all fields.

B. Program-Specific Skills Objectives

B1. Ability to operate machinery and equipment.

B2. Ability to perform mathematical calculations related to the scientific problems of
electrical circuits

B3. Ability to take the required readings for power, voltage, current, etc.

B4. Ability to manage the operation of all types of machinery and manage stations and
networks

B5.Develops performance and understands occupational safety methods and procedures
during work.

Teaching and learning methods

1-Providing students with the fundamentals and additional topics related to prior learning
outcomes and skills, to solve practical problems.

2-Applying theoretically studied topics practically in various laboratories within the
educational institution.

3-Visiting relevant practical laboratories within or outside the educational institution by
academic and technical staff.

4-Utilizing classrooms, workshops, laboratories, practical training, and summer internships
as methods for implementing the teaching and learning process.

Assessment

1. Assessment through daily oral and written tests.

2. Assessment based on midterm and final exams.

3. Grades for participation, questions, and discussion of theoretical and practical course
topics during lectures.

4. Assessment through homework assignments.




C. Affective and Value-Based Objectives

C1. Observation and perception, enabling the student to understand the relationship between
production and consumption.

C2. Analysis and interpretation, enabling the student to solve problems associated with
energy production processes by identifying their causes.

C3. Conclusion and evaluation through studying and staying informed about the latest
technological advancements in the field of energy.

Teaching and learning methods

1. Providing students with the fundamentals and additional topics related to prior learning
outcomes and skills, to solve practical problems.

2.Applying theoretically studied topics practically in various laboratories within the
educational institution.

3. Visiting nearby power generation and distribution stations by students, academic staff, and
technicians to gain firsthand knowledge of the stations' details and operations.

4. Utilizing classrooms, workshops, laboratories, practical training, and summer internships
as methods for implementing the teaching and learning process.

5. Encouraging self-directed learning skills.

6. Employing models and visual aids.

Assessment

1. Through daily oral and written tests.

2. Through midterm and final exams.

3. Grades for participation, questions, and discussions of theoretical and practical course
topics during lectures.

4. Based on homework assignments.

5. Based on writing reports and conducting scientific research within the context of the
course content.

D. General and transferable skills (other skills related to employability and personal
development).

D1. Performing preventive maintenance on laboratory equipment, machinery, and tools.
D2. Optimal use of Programmable Logic Controllers (PLCs).

D3. Courses within the academic plan.

D4. Writing scientific reports using reliable sources.

Teaching and learning methods

1. Through lectures.

2. Through computer-based presentations.
3.Practical training in laboratories and workshops.
4. Summer training.

Assessment

1. Assessment through practical tests.
2.Assessment through theoretical tests.
3.Through report writing.

4. Questionnaire forms.




2. Program structure

First Year | Course Course Name Credit Hours
of Study | Code Theoretical | Practical | Overall
DC Electrical Circuits 2 2
Electrical Installations 2 2
Principles of Electronics 2 2
Engineering and Electrical Drawing — 3
SeameSter Mathematics 2 —_
First Computer Fundamentals/1 — 2
English Language 2 |
Laboratory S 6
Human Rights 2 —
AC Electrical Circuits 2 2
Electrical Installations Applications 2 2
Electronic Circuits 2 2
Seamester Engineering And Electrical Drawing S 3
Seconde Mathematics (Differential and Integration o |
Calculus)
Digital Electronics 2 2
Laboratory —- 6
Occupational Safety 2 I——
Second Course Credit Hours
Year of C Course Name Theoretical | Practical | Overall
ode
Study
AC Electrical Machines 2 3
Protection Systems 1 2 2
Power Electronics 1 2 3
Power Generation Systems 1 2 3
Sear.neSter Substation Installation And Maintenance 1 _— 4
First High Voltage 1 1 2
Computer Basics / 2 _— 2
English Language 2 2 —
Project — 2
DC Electrical Machines 2 3
Protection Systems 2 2 2
Power Electronics 2 2 3
Seamester Power Generation Systems 2 2 3
Seconde Substation Installation And Maintenance 2 — 4
High Voltage 2 1 2
Programmable Logic Controllers (Plcs) 2 2
Baath Party Crimes 2 —
Project — 2




3. Planning for personal development

a. Fostering a spirit of teamwork among learners.

b. Time management and focused effort to serve the work.
c. Encouraging others and recognizing excellence.

d. Independent work.

4. Admission criteria (establishing regulations related to enrollment in the college or
institute)

1. Branch of Study: Scientific and Vocational - Industrial, including the specializations of
(Electrical Engineering, Computer Science, Medical Equipment, and Electronics).

2. Graduation GPA: (According to the Central Admission Plan).

3. Evening Studies: According to Central Regulations (Scientific and Vocational -
Industrial), including the specializations of (Electrical Engineering, Computer Science,
Medical Equipment, and Electronics).

5. Key sources of information about the program

1.Southern Technical University website
2. Al-Shatra Technical Institute website




Curriculum Skills Chart

Please check the boxes corresponding to the individual learning outcomes of the program that are subject to assessment

Required Learning Outcomes of the Program

Cognitive Objectives

Skill-Specific Program

Affective and Values-

General and

Essential Objectives Based Objectives Transferable Skills
Course (Other Skills Related to
Year/Level Code | €0Urse Name or Employability and
optional Personal Development)
Al | A2 | A3 |A4 |[B1 |B2 |[B3 [B4 |[C1 |[C2 |[C3 |C4 D1 |D2 |D3 |D4
Electrical .
Circuits Essential / / / / / / / / / / / / / / / /
Electrical .
. Installations Essential [ / / / / / / / / / / / / / /
First Stage Electronics Essential | / | / | / |/ |/ /LN
Laboratories Essential / / / / / / / / / / / /
Digital .
Electronics Essential | /| /| / / / / / / / / / / / /
Electrical .
machinery Essential / / / / / / / / / / / / / / / /
Protection .
system Essential / / / / / / / / / / / / / / / /
Power .
Electronics Essential / / / / / / / / / / / / / / / /
Power
Generation Essential / / / / / / / / / / / / / / / /
Seconde System
Stage Project Essential | / | / | / BN EY, / /|1
Substation
Installation and | Essential / / / / / / / / / / / / / / /
Maintenance
High Voltage Essential / |/ / / / / / / / / / / /
Programmable
Logic .
Controller Essential | / | / | / / / / / / / / / / / / / /
(PLC)




Course Description Template

Course Description

This course description provides a concise summary of the course's key features and the
expected learning outcomes for students, demonstrating whether they have made the most
of the available learning opportunities. It must be linked to the program description.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center Department of Electrical Technologies

3. Course name/code Electrical machines

4. Available attendance forms Weekly (theoretical lessons in the classroom +
practical lessons in the laboratory)

5. Semester/year 2026 — 2025

6. Number of study hours (total) (75 For each semester) with 5 hours (2 theoretical + 3
practical) per week.”

7. Date this description was prepared | 9/1/2025

8. Course objectives

Graduating a cadre capable of working in the main and subsidiary stations and preparing
them to contribute to the following work:

1- The ability to operate all types of station machines and equipment.

2- Preparing future plans to address population expansion.

3- The ability to identify problems associated with transportation operations and lines and
ways to address them.

4- Conduct preliminary calculations of operating costs.

9. Course outcomes and teaching, learning and evaluation methods

A- Cognitive objectives

Al- The ability to operate energy machines and equipment.

A2- The possibility of extending transportation lines between the producer and the
consumer.

A3- Familiarity with the measuring devices used.

A4- The ability to perform mathematical operations related to arithmetic problems

Ab5- The ability to design transportation networks.

AG6- Understand the nature of the work of the machine’s parts and understand the relationship
that links them to each other.

B - The skills objectives of the course.

B1 - The ability to conduct practical experiments in the laboratory.

B2- The ability to solve electrical mathematical problems.

B3 - The ability to understand what goes on in generation and distribution stations.

B4 - The possibility of solving problems associated with the generation and distribution
process.

B5- The ability to design electrical circuits that meet labor market demand.

Teaching and learning methods

1 - Explanation and clarification




2 - Presentation of models and means of explanation
3- Use modern display devices

4- Lecture method

5- Through scientific laboratories.

Evaluation methods

1. Through daily oral and written tests.

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals
C1- Observation and perception.
C2- Analysis and interpretation.
C3- Conclusion and evaluation.
C4- Preparation and evaluation.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.
3. The applied aspect in laboratories

Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

D - Transferable general and gualifying skills (other skills related to employability and
personal development).

D1- Carrying out preventive maintenance for laboratory equipment and workshop machines
D2- Optimal use of different gear design tables

D 3- Preparing exercise cards on different machines

D4- Preparing scientific reports using Internet technology




10- Course structure

Required learning Name of the Teaching Assessment
i i outcomes unit/topic Method Methods
5 hours per
szek Magnetic circuits, basic
. . principles of direct current Magnetic
First - theoretical . . A
Fourth 13 machines, their parts gnd circuits.
. types, and electromotive | DC machines.
practical) force
Total 20 '
hours
hours per
week Magnetization curve, load (Oral Tests, Written
(2 characteristics, direct Tests, Practical
Fifth - theoretical current motors, torque, haracteristic Lecture, ) Tests, Midterm
Tenth +3 speed and torque curves (Laboratory Exams, Final
practical) characteristics, and speed Exams, Daily
Total 30 control. Assessment)
hours
5 hours per
week
(2 Engine testing. Electrical Engines
Eleventh | theoretical | transformers. Transformer Electricall
— 15th +3 tests. Autotransformers and
; . transformers.
practical) triplex transformers
Total 25
hours

11 . Infrastructure

1-Required Textbooks

Electrical Machines Book. Dr. Mohamed
Zaki

2-Main References (Sources)

1.Theraga

2. Electrical Machines Book. Dr. Ibrahim
Al-Arbawi

a. Recommended Books and References
(Scientific Journals, Reports, etc.)

1.Electrical Machine Direct and Alternating
Currents by Siskind.

2.Scientific reports on free websites

b. Electronic Resources, Websites, etc.

-Educational YouTube channel
-Free books and research websites.

12. Curriculum Development Plan

-Several field trips to different stations can be undertaken to observe various types of
equipment and devices and write reports about them.

-The possibility of establishing laboratories equipped with modern technologies.
-The possibility of entering laboratory experiments into a computer system.




Course Description Template

Course Description

This course description provides a concise summary of the course's key features and the
expected learning outcomes for students, demonstrating whether they have made the most
of the available learning opportunities. It must be linked to the program description.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center Department of Electrical Technologies

3. Course name/code Protection system

4. Available attendance forms Weekly (theoretical lessons in the classroom +

practical lessons in the laboratory)

5. Semester/year 2026 — 2025

6. Number of study hours (total) (60 For each semester) at a rate of 4 hours (2 theory +
2 practical) per week

7. Date this description was prepared | 9/1/2025

8. Course objectives

To graduate a cadre capable of working in main and substations and prepared to contribute to
the following tasks:

1.The ability to connect and operate modern monitoring equipment and perform the
necessary configurations.

2.Comprehensive knowledge of various protection devices and their connection methods.
3.Knowledge of all problems and abnormal operating conditions in generation, transmission,
and distribution stations.

4.The ability to connect and operate circuit breakers of various types.

9. Course outcomes and teaching, learning and evaluation methods

A- Cognitive objectives

Al. To identify the type and nature of problems affecting the system.

A2. To identify and install the necessary protection devices at different stages (generation,
transmission, and distribution.

A3. To be familiar with the measuring instruments used.

A4. To perform mathematical calculations and determine error values in different electrical

circuits.




B - The skills objectives of the course.

B1. Ability to conduct practical experiments in the laboratory.

B2. Ability to solve electrical mathematical problems.

B3. Ability to understand the workings of power generation and distribution stations.

B4. Ability to solve problems associated with the power generation and distribution process.
B5. Ability to design electrical circuits that meet the demands of the job market.

Teaching and learning methods

1 - Explanation and clarification

2 - Presentation of models and means of explanation
3- Use modern display devices

4- Lecture method

5- Through scientific laboratories.

Evaluation methods

1. Through daily oral and written tests.
2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals

C1- Observation and perception.
C2- Analysis and interpretation.
C3- Conclusion and evaluation.

C4- Preparation and evaluation.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.

3. The applied aspect in laboratories




Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics

during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific

subject vocabulary

D - Transferable general and qualifying skills (other skills related to employability and

personal development).

D1. Performing preventive maintenance on laboratory equipment and workshop machinery
D2. Preparing exercise cards for various safety equipment
D4. Preparing scientific reports using internet technology.

10- Course structure

Week Watches Required learning Na_me of the | Teaching | Assessment
outcomes unit/topic Method Methods
Causes / Types /
Fault
Combinations /
Fault Protection /
Technical
4 hours per : .
Terminology in . (Oral Tests,
week . Faults in .
Protection electrical Written Tests,
First (2 theoretical | Circuits / ower Practical
+ 2 practical) | Protection Device Sp Stems Lecture, Tests,
Characteristics / y Laboratory | Midterm
4 hours total e :
Sensitivity / Exams, Final
Stability / Exams, Daily
Reliability / Assessment)
Economy / Speed
of Operation
hours per Fuses / Their Main
second week (2 advantages and | protection
theoretical + 2 | disadvantages / devices in




practical)

4 hours total

Some terms used
in fusible
interchange /
Types of fusible
interchange (low
voltage fusible
interchange - high
voltage fusible
interchange)

power
generation
and
substations

third

4 hours per
week (2
theoretical
+2practical)

4 hours total

Current
transformers and
their uses / Types
and connection
methods / Finding
the line ratio of a
current
transformer /
Voltage
transformers:
their uses /
Principle of
operation,
connection
methods, or
finding the error
ratio of a voltage
transformer —
Electromagnetic
voltage
transformers /
Capacitive
voltage
transformers
(CVTs): Testing
the capacitors of
CVTs, their uses,
and inspection /
Voltage
transformers

Measuring
transformers

Fourth

4 hours per

/ Types according

Relars




week (2
theoretical
+2practical)

4 hours total

to file feeding /
Primary
protection
monitoring /
Secondary
protection
monitoring /
Technical
characteristics of
monitoring / Time
scale of
monitoring /
Classification
according to their

applications
(Differential
monitoring /
Directional
monitoring -
Impedance
monitoring)
A detailed
4 hours per explanation of the
week (2 types of follow-
Eifth-ninth | theoretical ups, their forms, | Relars-
+2practical) and different division
methods for
20hours total | dividing and
classifying them.
4 hours per _
Protection of
week (2 Generators / :
: electrical
Tenth- theoretical Transformers / power
Fourteenth +2practical) 'II_'_ransmlssmn system
nes components
20hours total
Biased
4 hours per Differential
week (2 Protection /
(. Differential i i
Fifteenth | theoretical Protection lefere_nt|a|
+2practica|) PI‘OblemS/ pI‘Otectlon
Differential

20hours total

Protection for
Transformers




11 . Infrastructure

1-Required Textbooks Project: Book on Monitoring and
Prevention
2-Main References (Sources) 1-Book on Monitoring and Protection
2- Protection Systems (Mahmoud Jilani)
3. Recommended Books and References 1-Power System Protection (Mohammed T.
(Scientific Journals, Reports, etc.) Lazim Alzuhairi).

2-Book on Circuit Breakers.
3- Scientific Reports on Free Websites.

12. Curriculum Development Plan

It is possible to undertake several scientific trips to different stations, observe various
types of equipment and instruments, and write reports about them.

It is possible to establish laboratories equipped with modern technologies.

It is possible to input laboratory experiments into a computerized system.




Course Description Template

Course Description

General Objective:To introduce the student to electrical circuits and electrical measurements.
Specific Objective: To prepare the student to study various calculations in alternating current
(AC) and direct current (DC) circuits, to familiarize them with the different theories used in
these calculations, and to introduce them to various measuring instruments.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center | Department of Electrical Technologies

3. Course name/code Electrical Circuits

4. Available attendance forms | Weekly (theoretical lessons in the classroom + practical
lessons in the laboratory)

5. Semester/year 2026 — 2025
6. Number of study hours (60 For each semester) with 4 hours (2 theoretical + 2
(total) practical) per week.”

7. Date this description was 9/1/2025
prepared

8. Course objectives

To graduate a cadre possessing the following capabilities:

1.Knowledge of the most important laws and theories of electrical principles.

2.The ability to apply these theories and principles.

3. The ability to analyze electrical circuits and networks using theories of electrical circuit

analysis.

9. Course outcomes and teaching, learning and evaluation methods

A- Cognitive objectives

Al. Ability to connect electrical circuits.

A2. Ability to operate electrical circuits.

A3. Ability to analyze electrical circuits.

A4. Ability to perform mathematical calculations related to arithmetic problems.
A5. Familiarity with the measuring instruments used.

B - The skills objectives of the course.

B1 — Ability to conduct practical experiments in the laboratory.

B2 — Ability to solve electrical mathematical problems.

B3 — Ability to take electrical measurements and obtain results.

B4 — Ability to solve problems associated with the operation of electrical circuits.




B5 — Ability to design electrical circuits that meet market demands.

Teaching and learning methods

1 - Explanation and clarification

2 - Presentation of models and means of explanation
3- Use modern display devices

4- Lecture method

5- Through scientific laboratories.

Evaluation methods

1. Through daily oral and written tests.

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals
C1- Observation and perception.
C2- Analysis and interpretation.
C3- Conclusion and evaluation.
C4- Preparation and evaluation.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.
3. The applied aspect in laboratories

Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

D - Transferable general and gualifying skills (other skills related to employability and
personal development).

D1- Carrying out preventive maintenance for laboratory equipment and workshop machines.
D2- Drawing electrical circuit diagrams using a computer.

D 3- Preparing and implementing electrical circuit designs.

D4- Preparing scientific reports using Internet technology.




10- Course structure

Required learning | Name of the Teaching | Assessment
Week Watches outcomes unit/topic Method Methods
4 hours per DC electrical
week Unit systems circuits and
2 Connecting measurements
First - theoretical | "SSISIOrS.
Applications of
Fourth +2 _ connecting
practical) | resistors
Total 16 | Kirchhoff's laws
hours
The Thévenin and | DC electrical
Norton Theorems | circuits and
Applications of measurements
4 hours per | the Theorems
week Correlation
(2 Theorem
Fifth - theoretical | Alternating
Tenth +9 Quantities
practical) Alternating .
Vector Quantities (Oral Tests,
Total 24| stydying the Written Tests,
hours Effect of Practical Tests,
. Lecture, _
Alternating Midterm
Laboratory .
Current Exams, Final
4 hours per | The effect of DC electrical Exams, Daily
week alternating circuits and Assessment)
2 current measurements
Eleventh | theoretical Alternating
_q5t ‘9 current effect
_ Complex
practical) | humbers
Total 20 | Resonant circuits
hours Parallel resonance
Application of DC electrical
4 hours per | theories in circuits and
week alternating measurements
@ current systems
Sixteenth | theoretical Power n
“Twenty |+ 2 alternating
current systems
practical) | Apparent power
Total 20 Maximum power
hours transfer

Methods of




measuring

resistance
Three-phase DC electrical
4 hours per | circuits circuits and
week Examples of measurements
Twenty | (2 tr_\ree_—phase
: circuits
one - theoretical
Methods of
Twenty +2 .
five _ measuring three-
practical) | phase power
Total 20 Magnetism
hours Examples of
magnetism
Electromagnetic | DC electrical
4 hours ber induction circuits and
OUIS PET | curves of current | measurements
week growth and decay
2
Twenty ( : Types qf
sixth - theoretical measuring
Thirtieth | + 2 | :nstrubmendts
practical) | 'ron-base
Total 20 measuring
h Instrument
ours
Power meter and
ammeter

11 . Infrastructure

1-Required Textbooks

Electrical Circuits Book. Dr. Mohamed
Zaki

2-Main References (Sources)

1.Electrical Circuits, Muhammad Zaki
2. Principles of Electrical Engineering,

Muhammad Zaki, Muzaffar Anwar

a. Recommended Books and References
(Scientific Journals, Reports, etc.)

Introductory Circuit Analysis, Boylistad

b. Electronic Resources, Websites, etc.

-Educational YouTube channel
-Free books and research websites.

12. Curriculum Development Plan
* The ability to use electrical circuit analysis software and compare it with theoretical
calculations.
* The ability to establish laboratories equipped with modern technologies.
* The ability to input laboratory experiments into a computerized system.




Course Description Template

Course Description

General Objective: To introduce the student to high-voltage technology.

Specific Objective: To prepare the student to study and understand high-voltage technology
and various methods of generating high voltages using specialized circuits, as well as to take
practical measurements.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center | Department of Electrical Technologies

3. Course name/code High Voltages

4. Available attendance forms | Weekly (theoretical lessons in the classroom + practical
lessons in the laboratory)

5. Semester/year 2026 — 2025
6. Number of study hours (45 For each semester) with 3 hours (1 theoretical + 2
(total) practical) per week.”

7. Date this description was 9/1/2025
prepared

8. Course objectives

To graduate a cadre possessing the following capabilities:

1.Knowledge of high electrical voltages.

2.Knowledge of methods for generating high voltages.

3.The ability to generate and measure high voltages.
4.Knowledge of the causes of breakdown voltage.
5. Methods for measuring different voltages, including breakdown voltage using electrical

discharge electrodes.

9. Course outcomes and teaching, learning and evaluation methods

A- Cognitive objectives

Al. Ability to connect high-voltage generation circuits.

A2. Ability to measure voltages.

A3. Ability to handle high voltages.

A4. Ability to perform electrical calculations and measurements.
A5. Familiarity with the measuring instruments used.

B - The skills objectives of the course.

B1 — Ability to conduct practical experiments in the laboratory.
B2 — Ability to solve electrical mathematical problems.




B3 — Ability to take electrical measurements and obtain results.
B4 — Ability to solve problems associated with the operation of electrical circuits.
B5 — Ability to design electrical circuits that meet market demands.

Teaching and learning methods

1 - Explanation and clarification

2 - Presentation of models and means of explanation
3- Use modern display devices

4- Lecture method

5- Through scientific laboratories.

Evaluation methods

1. Through daily oral and written tests.

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals
C1- Observation and perception.
C2- Analysis and interpretation.
C3- Conclusion and evaluation.
C4- Preparation and evaluation.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.
3. The applied aspect in laboratories

Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

D - Transferable general and gualifying skills (other skills related to employability and
personal development).

D1- Carrying out preventive maintenance for laboratory equipment and workshop machines.
D2- Understanding the different methods of connecting high-voltage circuits

D3- Preparing scientific reports using Internet technology.




10- Course structure

Week Watches Required learning mime of Teaching | Assessment
outcomes Uritropic Method Methods
High-voltage Hig
technology Voltages
3 hours per | High-voltage
week studies
First - (1 theoretical | Alternating
Fourth + 2 practical) | current
Total 12 Alternating
hours current
measurement
methods
High-voltage Hig
transformers Voltages
Resonant circuits
Alternating high-
3hoursper | Voltage
week measurement
. i methods
Fifth - (1 theoretical | pirect current (Oral Tests
Tenth + 2 practical) | Rectilar circuits Written Tests
Total 18 and their . ’
hours multiplexers Lecture, Prgctlcal Tests,
Direct high- Laboratory | Midterm Exams,
voltage Final Exams,
measurement Daily Assessment)
methods
Pulsed Voltage Hig
3 hours per | Causes of Pulsed | Voltages
week Voltage
Eleventh | (1 theoretical 'FI)'?rlrfsd Voltage
- 157 + 2 practical) | Generation of
Total 15 Pulsed Voltage
hours Effect of Pulsed
Voltage
4 hours per Methods of ng
week Measuring High | Voltages
Sixteenth | (1 theoretical \D/S(I:?r%i)osi tion in
- Twenty | + 2 practical)

Total 15
hours

Gaseous
Insulators
lonization




Phenomenon
Decomposition in
Liquid Insulators
Decomposition in
Solid Insulators

Insulator Hig
breakdown study | Voltages
Lightning
Definition and
3 hours per | calculations of
Twenty week the transmitted
) wave
one - (1 theoretical L
Twenty + 2 practical) Deflnltlpn and
five calculations of
Total 15 the reflected
hours wave
Presence of
reflected waves
in transmission
lines
Definition of Hig
critical Voltages
impedance
hours per Protect_ion of
et week rS]L_Jbrs]ta;uons from
wenty . igh stresses
sixth - (1theoret_|cal Study of methods
Thirtieth | * 2 Practical) | of overvoltage
Total 15 protection
hours Study of
Patterson coils
and their
calculations

11 . Infrastructure

1-Required Textbooks

High voltage technology

2-Main References (Sources)

High voltage technology

3. Electronic Resources, Websites, etc.

-Free books and research websites.

12. Curriculum Development Plan
1-Keeping pace with rapid technological advancements
2-Using more advanced laboratory models
3-Using more precise technical equipment in conducting testing experiments




Course Description Template

Course Description

This course description provides a concise summary of the course's key features and the
expected learning outcomes for students, demonstrating whether they have made the most of
the available learning opportunities. It must be linked to the program description.

1. Educational institution Technical Institute - Shatra
2. Department/Scientific Center | Department of Electrical Technologies
3. Course name/code Power electronics

4. Available attendance forms | Weekly (theoretical lessons in the classroom + practical
lessons in the laboratory)

5. Semester/year 2026 — 2025

6. Number of study hours ( 75 For each semester) with 5 hours (2 theoretical + 3
(total) practical) per week.”

7. Date this description was 9/1/2025

prepared

8. Course objectives

The student should be able to:
- Use electronic devices
- Analyze electronic circuits related to electrical power.

9. Course outcomes and teaching, learning and evaluation methods

A- Cognitive objectives

Al- Ability to operate electronic devices.

A2- Ability to use electronic components in power grids.

A3- Familiarity with measuring instruments.

A4- Ability to perform mathematical calculations related to computational problems.
A5- Understanding the workings of electronic components and their interrelationships.

B - The skills objectives of the course.

B1 — Ability to conduct practical experiments in the laboratory.

B2 — Ability to solve electrical mathematical problems.

B3 — Ability to understand the workings of power generation and distribution stations and
how to use electronic equipment in these stations.

B4 — Ability to design electronic circuits that meet the demands of the job market.B5 —

Ability to design electrical circuits that meet market demands.

Teaching and learning methods

1 - Explanation and clarification




2 - Presentation of models and means of explanation
3- Use modern display devices

4- Lecture method

5- Through scientific laboratories.

Evaluation methods

1. Through daily oral and written tests.

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals

C1- Observation and perception.
C2- Analysis and interpretation.
C3- Conclusion and evaluation.
C4- Preparation and evaluation.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.
3. The applied aspect in laboratories

Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

D - Transferable general and qualifying skills (other skills related to employability and
personal development).

D1- Carrying out preventive maintenance for laboratory equipment and workshop machines.
D2- Understanding the different methods of connecting high-voltage circuits
D3- Preparing scientific reports using Internet technology.




10- Course structure

Required learning Name of the | Teaching | Assessment
Week Watches i .
outcomes unit/topic Method Methods
5 hours Introduction
per week to the
(2 Power electronics lab , be | laboratory
First theoretical | familiar with various and its basic
+3 electronics instrument and | components
practical) | equipment
Total 5
hours
Single phase rectifier with | Diodes
5 hours . . .
or week resistance load , inductive
?2 load with and without free
. wheeling diode
Seconde- | theoretical . J e .
Bridge rectifier with and
Fourth +3 . :
: without filler and Zener (Oral Tests,
practical) . )
Total 15 diode Written
hours Three face rectifier with Tests,
center tap transformer Practical
5 hours Using the transistor as a Transistors Tests,
. . Lecture, .
per week | switch , measuring the Midterm
. Laboratory
@ minimum value of base Exams,
. current switch changing Final
. theoretical : .
Fifth +3 the transistor to saturation Exams,
. state , measuring of cut off Daily
practical) . :
and saturation time , using Assessment)
Total 5 speed up capacitor to
hours improve the (on) time
5 hours Single-
er week . . junction
P Using a unipolar J .
(2 o : transistors
. junction transistor as a
: theoretical . .
Six +3 relaxation oscillator to
. investigate timing and
practical) synchronizin
Total 5 y
hours
Seventh |5 hours Inverting and non inverting | Operational
_ Ninth | per week | operational amplifier

@

amplifierOperational




theoretical
+3
practical)
Total 15
hours

amplifier applications in
power electronic field
astable multivibrator , zero
detectorUsing operational
amplifier as comparator
with sire and saw tooth
wave

10th-
30th

hours per
week

(2
theoretical
+3
practical)

Total 100
hours

Thyristor
gate
measurement
triggering
current and voltage)
holding current
measurementConduction
and  triggering  angles
measurement by using
triggering DC
sourceTriggering  circuits
for AC and DC current by
usingrandc

Half controlled full wave
rectifier with resistance and
inductance loadFully
controlled  full  wave
rectifier with resistance
and inductance load

DC motor speed control
due to change in armature
voltage

Triggering circuit for AC
and DC current by
usingresistance and
capacitance

Half controlled three phase
full wave rectifier with
inductance load (resistance
+inductance)Full
controlled three phase full
wave rectifier with
inductance load
(R+L)Single phase parallel
inverter from DC to AC
Single phase series inverter
from DC to AC Single
phase induction  motor
speed control due to the

characteristic
characteristic

minimum

Thyristor
and its
applications




change in frequency

DC motor speed control
due to change in armature
voltageTriggering  circuit
for AC and DC current by
usingresistance and
capacitancHalf controlled
three phase full wave
rectifier with inductance
load
(resistance+inductance)Full
controlled three phase full
waverectifier with
inductance load
(R+L)Single phase parallel
inverter from DC to AC
Single phase series inverter
from DC to ACSingle
phase induction motor
speed control due to the
change in
frequencylinverter for DC
to DC (chopping)Single
phase inverter from AC to
AC (voltage
regulator)Induction motor
speed control due to the
change in stator
voltagelnverter for DC to
DC (chopping)Single phase
inverter from AC to AC
(voltage
regulator)Induction motor
speed control due to the
change in stator voltage

11 . Infrastructure

1-Required Textbooks

2-Main References (Sources)

Power Electronics
1.Power Electronics




2.Industrial Electronics
3a) Recommended books and references Books on the fundamentals of electronics;
(scientific journals, reports, etc.) scientific reports on free websites
3b). Electronic Resources, Websites, etc. -Free books and research websites.

12. Curriculum Development Plan

¢ It is possible to undertake several scientific trips to different stations, observe various
types of equipment and instruments, and write reports about them.

It is possible to establish laboratories equipped with modern technologies.

It is possible to input laboratory experiments into a computerized system.

Course Description Template

Course Description

This course description provides a concise summary of the course's key features and the
expected learning outcomes for students, demonstrating whether they have made the most of
the available learning opportunities. It must be linked to the program description.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center | Department of Electrical Technologies

3. Course name/code Computers

4. Available attendance forms | Weekly (practical lessons in the laboratory)

5. Semester/year 2026 — 2025

6. Number of study hours ( 60 For first semester) with 2 hours (1theoretical + 1
(total) practical) per week.”

7. Date this description was 9/1/2025

prepared

8. Course objectives

1.To equip students in the department with a thorough understanding of the theoretical and
practical aspects of several fundamental electrical sciences, such as control and
programming, as well as the ability to work with modern technologies used in the field of
control and programming.

2.To cultivate a distinguished student personality by developing their cultural and social
awareness, enabling them to contribute effectively to their community after graduation.

3.To create a suitable scientific environment for preparing highly specialized personnel and
developing their capabilities in both theoretical and practical scientific fields, thus
contributing to providing a knowledge base on the nature of implementing software and
controlling electrical circuits in factories.

4. To research modern technologies and topics to identify problems that require further

focused and in-depth scientific research.




9. Course outcomes and teaching, learning and evaluation methods

A- Coqgnitive objectives

Al- To provide students in the Electrical Engineering Department with a broad
understanding of computer science, enabling graduates to apply this knowledge in their
work, whether in the public or private sector.

A2- To equip students in the department with a comprehensive understanding of the
theoretical and practical aspects of several fundamental sciences, such as various branches of
computer science.

A3- To familiarize students with the operation, structure, and components of computers, and
how to program these devices.

A4- To teach students occupational safety regulations to minimize risks associated with
computer operation.

A5- To familiarize students with the necessary symbols, signs, and terminology in both
theoretical and practical aspects.

A6- To provide students with an overview of the latest software used in computer

programming, as well as different types of computers and all related equipment.

B - The skills objectives of the course.

B1 - Ability to install Windows and other essential software.

B2 - Ability to use Windows and Microsoft Office programs.

B3 - Ability to use Windows to run essential programs such as Microsoft Word and
PowerPoint.

B4 - Familiarity with computer components, including input/output devices and the CPU.

B5 - Improves performance and understands occupational safety procedures and practices

during work.

Teaching and learning methods

1.Providing students with the fundamentals and additional topics related to prior learning
outcomes and skills, to solve practical problems.

2.Applying theoretically studied topics practically in various laboratories within the
educational institution.

3.Visiting relevant practical laboratories within or outside the educational institution by
academic and technical staff.

4.Utilizing classrooms, workshops, laboratories, practical training, and summer internships

as methods for implementing the teaching and learning process.

Evaluation methods

1. Through daily oral and written tests.

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals




C1- Observation and understanding, enabling the student to discover the relationships
between computers and all aspects of life.

C2- Analysis and interpretation, enabling the student to solve problems associated with
computer operation by identifying their causes.

C3- Conclusion and evaluation through studying and staying informed about the latest

developments in modern control and monitoring technologies.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.
3. The applied aspect in laboratories

Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

D - Transferable general and qualifying skills (other skills related to employability and
personal development).

1.Providing students with the fundamentals and additional topics related to prior learning
outcomes and skills, to solve practical problems.

2.Applying theoretically studied topics at the practical level in various laboratories within the
educational institution.

3.Visiting factories and plants by students, academic staff, and technicians to gain firsthand
experience of the logic control and operation of the plants, as well as how computers are
used and function.

4.Utilizing the classroom, laboratory, practical work, and summer training as methods for
implementing the teaching and learning mechanism.

5.Encouraging self-learning skills.

6.Employing models and visual aids.

10- Course structure

Week Watches Vocabulary details
_ 2 hours per week _ _ _
First (1 theoretical + 1 practical) Operating Systems and Their Functions

Total 2 hours

2 hours per week
Seconde | (1 theoretical + 1 practical)
Total 2 hours

Windows 7 and Windows 10 Operating Systems:
Features and Characteristics of Each System




2 hours per week

Third (1 theoretical + 1 practical) | Desktop Components and the Start Menu
Total 2 hours
2 hours per week
Fourth (1 theoretical + 1 practical) | Task bar
Total 2 hours
2 hours per week
Fifth (1 theoretical + 1 practical) | Files and folders: Format and settings
Total 2 hours
2 hours per week
Sixth (1 theoretical + 1 practical) | Icons
Total 2 hours
2 hours per week
Seventh (1 theoretical + 1 practical) | Control panel
Total 2 hours
2 hours per week
Eighth (1 theoretical + 1 practical) | Devices and Printers
Total 2 hours
2 hours per week
Ninth (1 theoretical + 1 practical) | Setting Time and Date
Total 2 hours
2 hours per week
Tenth (1 theoretical + 1 practical) | Uninstalling and Installing Programs and Features
Total 2 hours
Eleventh ?1htcr)1légsr§tei£;llvieli oractical) Viewing and Mana_ging Available Networks
(Network and Sharing Center)
Total 2 hours
2 hours per week : _
Twelfth (1 theoretical + 1 practical) m ;(;Loi/lo;‘tnhl\slord 2010: Program Interface and
Total 2 hours
2 hours per week Writing and Editing Text and Managing Page
: 1 theoretical + 1 practical) | Groups.
VA (Total 2 hours " : PageFI)_ayout, Inserting, Saving, and Printing
Documents.
2 hours per week . Microsoft PowerPoint 2010: Interface and
Fourteenth | (1 theoretical + 1 practical) Creating Presentations and Slides
Total 2 hours
Fifteenth ?1ht?1tégsrepteicr:g;lie§ oractical) Formatting and saving explanations and

Total 2 hours

presentations.

11 . Teaching method
(Lecture, Laboratory)




12. Assessment Methods
(Oral Tests, Written Tests, Practical Tests, Midterm Exams, Final Exams, Daily Assessment)

13. Curriculum Development Plan

Several field trips can be undertaken to different stations to observe various types of
equipment and boards, and reports can be written about them.

«Computer labs equipped with modern technologies can be established.

 Laboratory experiments can be entered into a computer system.




Course Description Template

Course Description

This course description provides a concise summary of the course's key features and
expected learning outcomes, demonstrating whether students have made the most of the
available learning opportunities. It must be linked to the program description.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center | Department of Electrical Technologies

3. Course name/code Digital Electronic

4. Available attendance forms | Weekly (theoretical lessons in the classroom + practical
lessons in the laboratory)

5. Semester/year 2026 — 2025
6. Number of study hours (60 For each semester) with 4 hours (2 theoretical + 2
(total) practical) per week.”

7. Date this description was 9/1/2025
prepared

8. Course objectives

To graduate qualified personnel capable of working in main and branch stations and
prepared to contribute to the following tasks:

1-The ability to operate logic circuits.

2-Developing future plans to keep pace with scientific advancements.

3-The ability to identify problems associated with digital control processes.
4-Familiarizing students with the importance of electronics and digital control in keeping

with technological developments.

9. Course outcomes and teaching, learning and evaluation methods

A- Cognitive objectives

Al. Ability to operate digital circuits.

A2. Ability to use digital electronics in various fields of life.

A3. Familiarity with the measuring instruments used.

A4. Ability to perform mathematical calculations related to arithmetic problems.

A5. Ability to design logic circuits.

A6. Understanding the workings of logic circuit components and the relationships between




them.

B - The skills objectives of the course.

B1. Ability to conduct practical experiments in the laboratory.

B2. Ability to solve electrical mathematical problems.

B3. Ability to understand the workings of digital control stations.

B4. Ability to solve problems associated with digital control processes.
B5. Ability to design logic circuits that meet market demands.

Teaching and learning methods

1 - Explanation and clarification

2 - Presentation of models and means of explanation
3- Use modern display devices

4- Lecture method

5- Through scientific laboratories.

Evaluation methods

1. Through daily oral and written tests.

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Through homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific
subject vocabulary

C- Emotional and value goals

C1- Observation and perception.
C2- Analysis and interpretation.
C3- Conclusion and evaluation.
C4- Preparation and evaluation.

Teaching and learning methods

1. Explanation and clarification.
2. Lecture method.
3. The applied aspect in laboratories

Evaluation methods

1. Daily oral and written exams

2. Semester and final exams.

3. Marks for participation, questions, and discussion of theoretical and practical study topics
during the lectures.

4. Grades for homework.

5. Degrees for writing reports and conducting scientific research in the context of scientific




subject vocabulary

D - Transferable general and qualifying skills (other skills related to employability and

personal development).

1. Performing preventive maintenance on laboratory equipment
2. Optimizing the use of digital circuit design tables

3. Preparing exercise cards for different circuits

4. Preparing scientific reports using internet technology

Week

Watches

Required learning outcomes

First Week

4 hours per week
(2 theoretical + 2
practical)

Total 16 hours

1 Number Systems

1.1 Analogue Versus Digital

1.2 Introduction to Number Systems
1.3 Decimal Number System

1.4 Binary Number System

1.4.1 Advantages

1.5 Octal Number System

1.6 Hexadecimal Number System
1.7 Number Systems — Some Common Terms
1.7.1 Binary Number System

1.7.2 Decimal Number System
1.7.3 Octal Number System

1.7.4 Hexadecimal

Second
Week

4 hours per week
(2 theoretical + 2
practical)

Total 24 hours

2 Binary Codes

Binary Coded Decimal

2.1.1 BCD-to-Binary Conversion
2.1.2 Binary-to-BCD Conversion
2.1.3 Higher-Density BCD Encoding
2.1.4 Packed and Unpacked BCD
Numbers

2.2 Excess-3 Code

2.3 Gray Code

2.3.1 Binary—Gray Code Conversion
2.3.2 Gray Code—Binary Conversion
2.3.3 Gray Code

3" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

3 Digital Arithmetic

3.1 Basic Rules of Binary Addition and Subtraction
3.2 Addition of Larger-Bit Binary Numbers

3.2.1 Addition Using the 2’s Complement Method
3.3 Subtraction of Larger-Bit Binary Numbers

3.3.1 Subtraction Using 2’s Complement Arithmetic
3.4 BCD Addition and Subtraction in Excess-3 Code




3.4.1 Addition

3.4.2 Subtraction

3.5 Binary Multiplication

3.5.1 Repeated Left-Shift and Add Algorithm
3.5.2 Repeated Add and Right-Shift Algorithm

3.6 Binary Division

3.6.1 Repeated Right-Shift and Subtract Algorithm

4" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

4 Logic Gates and Related Devices
4.1 Positive and Negative Logic
4.2 Truth Table

4.3 Logic Gates

4.3.1 OR Gate

4.3.2 AND Gate

4.3.3 NOT Gate

4.3.4 EXCLUSIVE-OR Gate
4.3.5 NAND Gate

4.3.6 NOR Gate

4.3.7 EXCLUSIVE-NOR Gate
4.3.8 INHIBIT Gate

4.4 Universal Gates

5" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

5-Logic Families

Logic Families — Significance and Types
5.1.1 Significance

5.1.2 Types of Logic Family

5.2 Characteristic Parameters 1

5.3 Transistor Transistor Logic (TTL)

6" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

6-Boolean Algebra and Simplification Techniques
6.1 Introduction to Boolean Algebra 189

6.1.1 Variables, Literals and Terms in Boolean
Expressions

6.1.2 Equivalent and Complement of Boolean
Expressions

6.1.3 Dual of a Boolean Expression

6.2 Postulates of Boolean Algebra

6.3 Theorems of Boolean Algebra

7" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

7-Arithmetic Circuits

7.1 Combinational Circuits

7.2 Implementing Combinational Logic

7.3 Arithmetic Circuits — Basic Building Blocks
7.3.1 Half-Adder

7.3.2 Full Adder

7.3.3 Half-Subtractor

7.3.4 Full Subtractor

7.3.5 Controlled Inverter

7.4 Adder—Subtractor 2




8" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

8-Multiplexers and Demultiplexers

8.1 Multiplexer

8.1.1 Inside the Multiplexer

8.1.2 Implementing Boolean Functions with
Multiplexers

8.1.3 Multiplexers for Parallel-to-Serial Data
Conversion

8.1.4 Cascading Multiplexer Circuits 280
8.2 Encoders

8.2.1 Priority Encoder

8.3 Demultiplexers and Decoders

8.3.1 Implementing Boolean Functions with
Decoders

8.3.2 Cascading Decoder Circuits

9" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

9-Programmable Logic Devices

Fixed Logic Versus Programmable Logic

9.1.1 Advantages and Disadvantages

9.2 Programmable Logic Devices — An Overview

10" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

10-Flip-Flops and Related Devices

10.1 Multivibrator

10.1.1 Bistable Multivibrator

10.1.2 Schmitt Trigger

10.1.3 Monostable Multivibrator

10.1.4 Astable Multivibrator

10.2 Integrated Circuit (IC) Multivibrators
10.2.1 Digital IC-Based Monostable Multivibrator
10.2.2 IC Timer-Based Multivibrators

10.3 R-S Flip-Flop

10.3.1 R-S Flip-Flop with Active LOW Inputs
10.3.2 R-S Flip-Flop with Active HIGH Inputs
10.3.3 Clocked R-S Flip-Flop

11" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

10.7.1 J-K Flip-Flop as D Flip-Flop

10.7.2 D Latch

10.8 Synchronous and Asynchronous Inputs
10.9 Flip-Flop Timing Parameters

12" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

12-Counters and Registers

11.1 Ripple (Asynchronous) Counter

11.1.1 Propagation Delay in Ripple Counters
11.2 Synchronous Counter

11.3 Modulus of a Counter

11.4 Binary Ripple Counter — Operational Basics
11.4.1 Binary Ripple Counters with a Modulus of
Less than 2N

11.4.2 Ripple Counters in IC Form

13" Week

4 hours per week
(2 theoretical + 2

13-Counters and Registers
Synchronous (or Parallel) Counters




practical)
Total 20 hours

11.6 UP/DOWN Counters
11.7 Decade and BCD Counters
11.8 Presettable Counters

14" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

14-Data Conversion Circuits — D/A and A/D
Converters

12.1 Digital-to-Analogue Converters

12.1.1 Simple Resistive Divider Network for D/A
Conversion

12.1.2 Binary Ladder Network for D/A Conversion
12.2 D/A Converter Specifications

12.2.1 Resolution

12.2.2 Accuracy

12.2.3 Conversion Speed or Settling Time

12.2.4 Dynamic Range

15" Week

4 hours per week
(2 theoretical + 2
practical)

Total 20 hours

15-Data Conversion Circuits — D/A and A/D
Converters

Types of D/A Converter

12.3.1 Multiplying D/A Converters

12.3.2 Bipolar-Output D/A Converters
12.3.3 Companding D/A Converters

Types of A/D Converter

11 . Infrastructure

1-Required Textbooks

Al Qalam,2026 edit.

2-Main References (Sources)

Fundamentals of Digital Logic,M.Raiq,
Sedit.

a. Recommended Books and References
(Scientific Journals, Reports, etc.)

Introductory Circuit Analysis, Boylistad

b. Electronic Resources, Websites, etc. -Educational YouTube channel

-Free books and research websites.

12. Curriculum Development Plan

* Several scientific field trips can be undertaken to different stations to observe various types

of equipment and devices and write reports about them.
* The possibility of establishing laboratories equipped with modern technologies.
* The possibility of entering laboratory experiments into a computer system.

Foundations of Digital Logic Design,Amir




Course Description Template

Course Description

This course description provides a summary of the course's key features and the expected
learning outcomes for students, demonstrating whether they have made the most of the
available learning opportunities. It must be linked to the program description.

1. Educational institution Technical Institute - Shatra

2. Department/Scientific Center | Department of Electrical Technologies

3. Course name/code

Ba'ath Party Crimes

4. Available attendance forms | Weekly (theoretical lessons in the classroom)

5. Semester/year

2026 — 2025

6. Number of study hours (30 hours theoretical ) First Semester

(total)

7. Date this description was 9/1/2025

prepared

8. Course objectives

The student should be able to:
Understand the crimes and policies of the Ba'ath Party

Weeks Details
First Baath Party crimes according to the Iragi Criminal Court Law of 2005
Second D(_afinition of crime linguistically and technically, and categories of
crimes
gth Crimes of the Ba'ath regime according to the documentation of the Iraqi
High Criminal Court for the year 2005
4" Types of international crimes
5 Decisions issued by the Iragi High Criminal Court
&t Psychological and social crimes and their effects ,The most prominent
violations of the Ba'ath Party
2th Psychologica_l crimgs, mechanisms of psychological crimes, and effects
of psychological crimes
g" Social crimes
o™ The militarization of society and the Ba'ath Party's stance on religion
10" Violations of Iraqi laws and images of human rights abuses
11t Some decisions regarding the political and military violations of the
Ba'ath Party , the unjust prisons




Environmental crimes of the Ba'ath regime, Environmental and

12" radioactive pollution and landmine explosions, Destruction of cities and
villages and declaring them scorched earth

13" Draining the marshes and bulldozing orchards, trees and crops

14" Mass grave crimes and genocide massacres committed

15" Chronological classification of genocide graves in Iraqg since 2003
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1 Number Systems
1.1 Analogue Versus Digital
1.2 Introduction to Number Systems =
1.3 Decimal Number System ielug
1.4 Binary Number System "‘"3"*“‘
1.4.1 Advantages ¢ i 2) eyl
1.5 Octal Number System o2+ £
1.6 Hexadecimal Number System ( Js¥
1.7 Number Systems —Some Common Terms s
1.7.1 Binary Number System ,60
1.7.2 Decimal Number System 4ol
1.7.3 Octal Number System
1.7.4 Hexadecimal
2 Binary Codes
Binary Coded Decimal delug
2.1.1 BCD-to-Binary Conwersion e gl
2.1.2 Binary-to-BCD Conwersion A 2) i
2.1.3 Higher-Density BCD Encoding =2+ >
2.1.4 Packed and Unpacked BCD Numbers ( &u
|k}
2.2 Excess-3 Code s i
2.3 Gray Code 60
2.3.1 Binary-Gray Code Conwersion iclu
2.3.2 Gray Code—Binary Conwersion
2.3.3 Gray Code
3 Digital Arithmetic
3.1 Basic Rules of Binary Addition and Subtraction
3.2 Addition of Larger-Bit Binary Numbers
3.2.1 Addition Using the 2’s Complement Method delug
3.3 Subtraction of Larger-Bit Binary Numbers L gl
3.3.1 Subtraction Using 2°s Complement Arithmetic ¢A2) ] eV
3.4 BCD Addition and Subtraction in Excess-3 Code 2+ &
3.4.1 Addition (] <«
3.4.2 Subtraction 8
3.5 Binary Multiplication 60
3.5.1 Repeated Left-Shift and Add Algorithm islu

3.5.2 Repeated Add and Right-Shift Algorithm
3.6 Binary Division
3.6.1 Repeated Right-Shift and Subtract Algorithm

6 dadall




4 Logic Gates and Related Devices
4.1 Positive and Negative Logic
4.2 Truth Table
4.3 Logic Gates
4.3.1 OR Gate
4.3.2 AND Gate
4.3.3 NOT Gate
4.3.4 EXCLUSIVE-OR Gate
4.3.5 NAND Gate

clelug
4.3.6 NOR Gate e saul
4.3.7 EXCLUSIVE-NOR Gate s Ai2)
4.3.8 INHIBIT Gate L2+ Sl
4.4 Universal Gates - ( g
) &I
60
delu
5-Logic Families delug
Logic Families — Significance and Types L gl
5.1.1 Significance ¢AB2) | s
5.1.2 Types of Logic Family 2+ &
5.2 Characteristic Parameters 1 |
5.3 Transistor Transistor Logic (TTL) S o
60
delu
6-Boolean Algebra and Simplification Techniques
6.1 Introduction to Boolean Algebra 189 )
6.1.1 Variables, Literals and Terms in Boolean Expressions ’
6.1.2 Equivalent and Complement of Boolean Expressions _’IS_“
6.1.3 Dual of a Boolean Expression
6.2 Postulates of Boolean Algebra <
6.3 Theorems of Boolean Algebra
7-Arithmetic Circuits
7.1 Combinational Circuits clelug
7.2 Implementing Combinational Logic L gl
7.3 Arithmetic Circuits — Basic Building Blocks B 2)
7.3.1 Half-Adder eze | Y
7.3.2 Full Adder . ( 4
7.3.3 Half-Subtractor L Gl
7.3.4 Full Subtractor 60
7.3.5 Controlled Inwerter dela

7.4 Adder—Subtractor 2
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8-Multiplexers and Demultiplexers
8.1 Multiplexer

8.1.1 Inside the Multiplexer clelug
8.1.2 Implementing Boolean Functions with L gl
Multiplexers A 2) -
8.1.3 Multiplexers for Parallel-to-Serial Data Conwersion =2+ >
8.1.4 Cascading Multiplexer Circuits 280 ( oyl
8.2 Encoders s
8.2.1 Priority Encoder 60
8.3 Demultiplexers and Decoders delu
8.3.1 Implementing Boolean Functions with Decoders
8.3.2 Cascading Decoder Circuits
9-Programmable Logic Devices clelug
Fixed Logic Versus Programmable Logic L gl
9.1.1 Advantages and Disadvantages A 2) gl
9.2 Programmable Logic Devices — An Owerview =2+ ""2
L ( A
60
ielu
10-Flip-Flops and Related Devices
10.1 Multivibrator
10.1.1 Bistable _Multi_vibrator clelug
10.1.2 Schmitt Trigger e gud
10.1.3 Monostable Multivibrator ;EJ.Z) oy
10.1.4 Astable Multivibrator e | e
10.2 Integrated Circuit (IC) Multivibrators - ( e
10.2.1 Digital IC-Based Monostable Multivibrator |
10.2.2 IC Timer-Based Multivibrators o ?
10.3 R-S Flip-Flop 20
10.3.1 R-S Flip-Flop with Active LOW Inputs
10.3.2 R-S Hip-Flop with Active HIGH Inputs
10.3.3 Clocked R-S Flip-Flop
10.7.1 J-K Flip-Flop as D Flip-Flop clelug
10.7.2 D Latch Le gal -
10.8 Synchronous and Asynchronous Inputs A 2) -
10.9 Flip-Flop Timing Parameters =2+ _’EJ‘
(
ASH o
60 >
delu
12-Counters and Registers e
11.1 Ripple (Asynchronous) Counter b sl
11.1.1 Propagation Delay in Ripple Counters $AI2) | s
11.2 Synchronous Counter 2+ €
11.3 Modulus of a Counter (] &
11.4 Binary Ripple Counter — Operational Basics s s
11.4.1 Binary Ripple Counters with a Modulus of Less than 2N 60
11.4.2 Ripple Counters in IC Form ielu
13-Counters and Registers e
Synchronous (or Parallel) Counters L gl
11.6 UP/DOWN Counters ¢Ai2) | s
11.7 Decade and BCD Counters 2+ &
11.8 Presettable Counters (A
G| e
60
ielu
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14-Data Conwersion Circuits — D/A and A/D Conwerters clelug
12.1 Digital-to-Analogue Conwerters L sad
12.1.1 Simple Resistive Divider Network for D/A Conwersion 6;&.'2) )
12.1.2 Binary Ladder Network for D/A Conwersion ;J&Z*_ '&
12.2 D/A Conwerter Specifications - (|l &
12.2.1 Resolution < J“g
12.2.2 Accuracy 60
12.2.3 Conwersion Speed or Settling Time e
12.2.4 Dynamic Range
15-Data Conwersion Circuits — D/A and A/D Conwerters delug
Types of D/A Converter L gl <
12.3.1 Multiplying D/A Conwerters ski2)|
12.3.2 Bipolar-Output D/A Conwerters =2+ _ﬁ_“
12.3.3 Companding D/A Conwerters (
Types of A/D Conwerter S ;ﬁ;
60
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Unit one :it's a wonderful world!
Auxiliary verb

Naming the tenses

Questions and negatives

Short answers

Unit two :Get happy
Present tenses
Present simple
Present continuous
Simple or continuous
Present passive

Ja¥

Ul

Unit three: Telling tales
Past tenses

| Past simple and continuous
Past simple and past perfect
Past passive

Sl

Unit four :Doing the right thing

Modal verb (')-oldigation and permission
Have (got) to ,can,be allowed to should ,must

@l Sl

Unit Five :on the move
Future forms

Going to and will
Present continuous
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Unit six : | just love it
Questions with like
Verb patterns

l_;.uJLu:H

Unit seven: the world of work
Present perfect

Present perfect verses past simple
Present perfect passive

Unit eight: just imagine]|
Conditionals

First conditional
Second conditional
Time clauses

Unit nine: getting on together

Modal verbs (7)-probability

Must ,could ,might ,can't

Must have ,could have, might have, can't have

Unit ten obsessions

Present perfect continuous
Questions and answer
Present perfect simple verses
Continuous

Time expressions

Unit eleven: tell me about it!
Indirect questions

Unit twelve: tell me about it!
Question tags

Unit thirteen: life's great events!
Reported speech
Reported speech

Unit fourteen: life's great events!
Reported questions
Reported requests/commands

Unit fifteen:
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