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Introduction:

The educational program is a well—planned set of courses that include
procedures and experiences arranged in the form of an academic syllabus.
Its main goal is to improve and build graduates' skills so they are ready for
the job market. The program is reviewed and evaluated every year through
internal or external audit procedures and programs like the External

Examiner 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 staP together under the supervision of

scientific committees in the scientific departments.

This guide, in its second version, includes a description of the academic
program after updating the subjects and paragraphs of the previous guide
in light of the updates and developments of the educational system in Iraq,
which included the description of the academic program in its traditional
form (annual, qualerly), as well as the adoption of the academic program
description circulated according to the letter of the Department of Studies
T 3/2906 on 3/5/2023 regarding the programs that adopt the Bologna

Process as the basis for their work.




In this regard, we can only emphasize the importance of writing an

academic programs and course description to ensure the proper functioning

of the educational process.




Concepts and terminology:

Academic Program Description: The academic program description provides a

brief summary of its vision, mission and objectives, including an accurate description
of the targeted learning outcomes according to specific learning strategies.

Course Description: Provides a brief summary of the most important characteristics

of the course and the learning outcomes expected of the students to achieve,
proving whether they have made the most of the available learning opportunities. It
is derived from the program description.

Program Vision: An ambitious picture for the future of the academic program to be

sophisticated, inspiring, stimulating, realistic and applicable.

Program Mission: Briefly outlines the objectives and activities necessary to achieve

them and defines the program's development paths and directions.

Program Objectives: They are statements that describe what the academic

program intends to achieve within a specific period of time and are measurable and

observable.

Curriculum_Structure: All courses / subjects included in the academic program

according to the approved learning system (quarterly, annual, Bologna Process)
whether it is a requirement (ministry, university, college and scientific department)
with the number of credit hours.

Learning Outcomes: A compatible set of knowledge, skills and values acquired

by students after the successful completion of the academic program and must
determine the learning outcomes of each course in a way that achieves the
objectives of the program.

Teaching and learning strategies: They are the strategies used by the faculty

members to develop students' teaching and learning, and they are plans that are
followed to reach the learning goals. They describe all classroom and extra—

curricular activities to achieve the learning outcomes of the program.
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1. Program Vision

The Department of Mathematics aspires to gain global recognition in the fields of
scientific research and teaching by achieving academic quality, as well as local
recognition in the field of supplying the labor market with highly qualified scientific
personnel.

2. Program Mission

Raising the efficiency of mathematicians and mathematical sciences in society
and supporting various science specializations with high-level graduates to
effectively contribute to the scientific renaissance and developing ways that would
build qualified athletes at the highest level in teaching and training to contribute to
raising the level of mathematical thought among trainees.

3. Program Objectives

1.Continuous aspiration towards cognitive excellence in education and scientific
research.

2. How the student is able to collect information and acquire scientific and practical
skills through graduation projects.

3. Qualifying students for postgraduate studies in the field of mathematics.

4. Preparing specialized scientific cadres in the postgraduate studies program and
interacting with other sciences.

5. Qualifying students as teachers in the Education Directorate.

6. Encouraging scientific research and improving student discussion skills.

4. Program Accreditation

Does the program have program accreditation? And from which agency?

5. Other external influences

Is there a sponsor for the program?




6. Program Structure

Program Structure Number of Credit hours Percentage
Courses
Institution
8 18 12.5%

Requirements
College

_ 8 19 13.2%
Requirements
Department 35 107 74.3%
Requirements
Summer Training 0 0 0%
Other 0 0 0%

7. Program Description

Year/Level Course Code Course Name Credit
Hours

theoretical | practical
MATH 111 Foundation of Mathematics | 3 1
CCMS112 Calculus | 3 1
First stage / first Topic in Mathematics 3 2
semester General Physics 2 2
UoTM112 Arabic Language | 2 -
UOoTM111 Democracy and Human Rights 2 -
MATH121 Foundation of Mathematics Il 3 1
MATH122 Calculus 11 3 1
First stage / second MATH123 Linear Algebra 3 2
semester Computer Applications | 1 2
Principles of Statistics 2 -
UOTM113 English Language | 2 -
MATH212 Advance Calculus 3 2
Second stage / first MATH221 | Ordinary Differential Equations 3 1
semester CCMS301 Probability and Statistics 3 1
Group Algebra 3 1




English Languish 11
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Second stage / second
semester

Partial Differential Equations

Numerical Analysis |

Rings Algebra
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Computer Applications Il

p—

Arabic Language II

Research Methodology

Third stage / first
semester

Mathematical Analysis |

Operation Research

MATH 412

Mathematical Statistics

MATH 358

Numerical Optimization

Numerical Analysis Il

MATH 411

Mathematical Modeling

Third stage / second
semester

Mathematical Analysis Il

Financial Mathematics

MATH 354

Number Theory

Subjects in Geometry

MATH 352

Arabic Language Il

Medical physics

Computer Mathematics

Fourth stage / first
semester

MATH 414

Complex Analysis |

MATH 324

Topology |

MATHA459

Fractals

Functional Analysis |

MATH 456

Chaos Theory

Encryption

Fourth stage / second
semester

Graph Theory

MATH 422

Complex Analysis 1l

MATH 413

Topology Il

MATH 421

Functional Analysis Il

Theory of Differential Equations

MATH 415

Research
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8. Expected learning outcomes of the program

Knowledge

1. Enabling the student to gain an
understanding of mathematics.

2. Preparing qualified teachers to teach
in educational institutions.

3. Preparing a high-quality mathematics
teacher.

Skills

1. That the student acquires the skill of
mathematical operations.

2. That the student acquires skills in
methods of proof and thinking.

3. The student should be able to link the
information.

1. The correct scientific thinking method.
2. Discussion method.
3. Daily, monthly and annual tests.

Ethics

1. Utilizing the acquired information.

2. Personal development through reading
and updating knowledge.

3. Engaging in the teaching profession.

4. Participation in seminars, conferences
and workshops Specialized.

9. Teaching and Learning Strategies

1. Develop a plan for asking and setting quick questions and exams.
2. Use the discussion method in teaching.

3. Assign the student some group activities and assignments.

4. Exercises, problems and mathematical solutions.

10. Evaluation methods

1. Conducting scientific and practical tests, mathematically and statistically, to measure
the extent of students’ comprehension and understanding of the achievement.
2. Conducting tests on the computer with instant interpretation and analysis of the

results.




11. Faculty

Faculty Members

Academic Rank

Specialization

Special Requirements / Skills
(if applicable)

Number of the
teaching staff

General Special Staff | Lecturer
Professor Doctor Mathematics Measure Theory 1 0
. Applied
Professor Doctor Mathematics Mathematics and 1 0
Dynamical Systems
Professor Doctor Mathematics Algebra 1 0
Assistant Professor | Mathematics Algebra 2 0
Doctor
Professor Doctor Mathematics Functional Analysis 1 0
Graph Theory and
Professor Doctor Mathematics | its Topological and 1 0
Algebraic
Applications
. Optimization and
Professor Doctor Mathematics Artificial 1 0
Intelligence
Professor Doctor Mathematics Mathematical 1 0
Statistics
Assistant Professor | Mathematics Numerical Analysis 1 0
Doctor
Professor Doctor Mathematics Topology 1 0
Assistant Professor | Mathematics Time Series 1 0
Doctor
Professor Doctor Mathematics Numerical 1 0
Optimization
Assistant Professor | Mathematics | - .o Dynamics 1 0
Doctor
Assistant Professor | Mathematics Operations Research 1 0
Doctor
Assistant Professor | Mathematics Differential 1 0
Doctor Equations
Assistant Professor | Mathematics Mathematical 1 0
Doctor Statistics
Assistant Professor | Mathematics Graph Theory 1 0
Doctor
Assistant Professor 1 0

Doctor

Physics

Solid State Physics




Management and

Professor Doctor Economics 1 0
Professor Doctor Mathematics 4 0
Professor Doctor  |Arabic Language 1 0
Assistg;cli’;cr)fessor Law 1 0

Professional development

Mentoring new faculty members

New faculty members are instructed to complete a teaching competency test and take

part in training courses and workshops to develop their teaching and research skills.
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1. Preparing the curriculum program for each subject by the instructor.

2. Following up the program accurately.

3. Preparing questions and discussions and evaluating students based on actual
participation in the scientific discussion to find appropriate solutions to these
questions, which in turn instills the correct concept of the scientific material.

12. Acceptance Criterion

1. Adopting the conditions for accepting students according to the regulations of the
Ministry of Higher Education and Scientific Research (central admission criteria).
2. Successfully pass a special test or personal interview set by the college council.

3. Be medically fit for the specialization applied for. 4. The capacity of the scientific
department.

13. The most important sources of information about the program

Relying on sources taken from international universities in addition to local books,

courses and scientific theses.

14. Program Development Plan




Program Skills Outline

Required program Learning

outcomes

Year/Level

Course
Code

Course Name

Basic or Knowledge

Skills

Ethics

optional
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First stage / first
semester

MATH 111

Foundation of Mathematics |

CCMS112

Calculus |

Topic in Mathematics

General Physics

UOTM112

Arabic Language |

UOTM111

Democracy and Human Rights

First stage / second
semester

MATH121

Foundation of Mathematics Il

MATH122

Calculus Il

MATH123

Linear Algebra

Computer Applications |

Principles of Statistics

UOTM113

English Language |

Second stage / first
semester

MATH212

Advance Calculus

MATH221

Ordinary Differential Equations

CCMS301

Probability and Statistics

Group Algebra
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Partial Differential Equations

Numerical Analysis |

Second stage / Rings Algebra

second semester Computer Applications Il

Arabic Language Il

Research Methodology

Mathematical Analysis |

Operation Research

Third stage / first | MATH 412 | Mathematical Statistics

semester MATH 358 | Numerical Optimization

Numerical Analysis 11

MATH 411 | Mmathematical Modeling
Mathematical Analysis Il

Financial Mathematics
MATH 354 | Number Theory
Third stage / Subjects in Geometry
second semester i
MATH 352 | Arabic Language Il
Medical physics

Computer Mathematics

MATH 414 | complex Analysis |

Fourth stage / first

Fractals
semester MATH459
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MATH 456

Chaos Theory

Encryption

Fourth stage /
second semester

Graph Theory

MATH 422

Complex Analysis Il

MATH 413

Topology Il

MATH 421

Functional Analysis Il

Theory of Differential

Equations

MATH 415

Research




Course Description Form

1. Course Name:

Fractals

2. Course Code:

MATH-404

3. Semester / Year:

First Semester/Fourth Year

4. Description Preparation Date:

1 January 2025

5. Available Attendance Forms:

Classroom or electronic by Web

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)

Name: Azher Abbas Mohammad
Email:drazh64 @tu.edu.iq

8. Course Objectives

1. Students' realization of the basic concepts of fractals, such as the fractal dimension, the box
dimension, and self-similarity.

2. Knowing the types of famous fractals and how to create them.

3. Paying attention to the philosophical and mathematical content of the subject of fractals and
linking it to the subject of chaos.

4. Developing students' ability to deal with transformations and their applications in
constructing fractals, such as reflection, rotation, and projection

5. Giving the student the necessary experience to deal with the IFS iterative functions system.

6. Giving students the necessary experience to construct fractals at the complex plane, the Julia
and Mandelbrot groups, and the relationships between them.

9. Teaching and Learning Strategies

This course is characterized by the fact that it needs a special approach that depends mainly on
the development of geometrical thinking and the mathematical approach in thinking. It also depends
on prior courses in real analysis, chaos, and some imagination. Teaching is mainly based on the
home works that are given at the end of each week, and the student notes the interdependence
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between the serial topics of this course, in addition to assigning the student (or a group of students)
to write one report and represent it as a seminar for the purpose of training in the use of scientific
resources and the method of writing a subject in mathematics.

10. Course Structure

Week Hours| Required Learning Unit or subject Learning Evaluation
Outcomes name method method
1 4 The concept of fractal Introduction to Theoretical Oral tests and
Fractals Lecture and quizzes
discussion
2 4 Fractal dimension and | Definitions and Theoretical Oral tests and
how to calculate it examples on fractal Lecture and quizzes
and topological discussion
dimensions
3 4 The mathematical Topological Theoretical Oral tests and
structure of fractals properties of fractal Lecture and quizzes
discussion
4 4 How to construct a Iterations of Theoretical Oral tests and
fractal functions and self- Lecture and quizzes
similarity property discussion
5 4 Examples of fractals | Contour set, Theoretical Oral tests and
and how to construct it | Sherpenski triangle, Lecture and quizzes
with calculating its Koch curve, discussion
dimension Pythagorean tree,...
etc
6 4 Construct a Linear Theoretical Oral tests and
transformation transformations and Lecture and quizzes
systems rotation with angle discussion
and inversion with
axes
7 4 How to construct a Iteration functions Theoretical Oral tests and
fractal by iteration system (IFS) and Lecture and quizzes
functions system attractors. discussion
8 4 How to calculate the Euclidean and Theoretical 1% Midterm
distance between two Housdorf distances Lecture and | exam in previous
sets & midterm exam discussion weeks(1-7)
9 4 The concept of IFS and Attractors Theoretical Oral tests and
attraction and Lecture and quizzes
properties of attractors. discussion
10 4 The concept of Riemann Sphere and | Theoretical Oral tests and
stereographic stereographic Lecture and quizzes
projection projection extended discussion
complex plane
11 4 Julia set Definitions in Julia Theoretical Oral tests and
set Lecture and quizzes
With related discussion
theorems and
examples
12 4 Mandelbrot set Definitions in Theoretical Oral tests and
Mandelbrot set Lecture and quizzes
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With related discussion
theorems and
examples
Topological concepts | The relation between | Theoretical

of Julia and Julia and Mandelbrot | Lecture and
Mandelbrot set set discussion
Haw to find and plot Some theorems and Theoretical
Mandelbrot set in examples in Lecture and
complex plan Mandelbrot set discussion
Haw to find Julia setin | Some examples of Theoretical
complex plane such as | Julia sets in complex | Lecture and
Jo,J—2,... €tC plane discussion

11. Course Evaluation
Couse evolution of a student including the sum of the following two parts
1. Formative Evalution 40%
( 2 exams through the term 30% and Oral discussion 5% and Quizzes 5%)
2. Summative Evalution
(Final Exam 60%)

12. Learning and Teaching Recourses

Required textbook(Curricular book, if any):
Elayadi, S.N.,(1999),"Discrete Chaos", CHAPMAN & HALL/CRC

Main References (Sources):
1. Gulick , D.,(1992) "Encounters with Chaos", Library of Congress

2. Paul S. Addison, "Fractals and Chaos", Institute of physics London, (1997)

Recommended book and references (Scientific journals, reports,...):

Katheleen, T. Aligood, Tim D. Sauer , James A. Yorke, (1996), "An Introduction To Dynamical Systems",
Springer
Electronic Reference ,Web sites:

https://books.google.ig/books?hl=ar&Ir=&id=12E4ciBQIgEC&0i=fnd&pg=PR9&dg=fractal+and+chaos+literature&
ots=7JNgaOvP2Z&sig=Zv_kOWJBarI8hnrfHMm5MFdnoEY &redir_esc=y#v=onepage&q=fractal%20and%20chaos
%?20literature&f=false
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Introduction:

The educational program is a well—planned set of courses that include
procedures and experiences arranged in the form of an academic syllabus.
Its main goal is to improve and build graduates' skills so they are ready for
the job market. The program is reviewed and evaluated every year through
internal or external audit procedures and programs like the External

Examiner 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 staP together under the supervision of

scientific committees in the scientific departments.

This guide, in its second version, includes a description of the academic
program after updating the subjects and paragraphs of the previous guide
in light of the updates and developments of the educational system in Iraq,
which included the description of the academic program in its traditional
form (annual, qualerly), as well as the adoption of the academic program
description circulated according to the letter of the Department of Studies
T 3/2906 on 3/5/2023 regarding the programs that adopt the Bologna

Process as the basis for their work.




In this regard, we can only emphasize the importance of writing an

academic programs and course description to ensure the proper functioning

of the educational process.




Concepts and terminology:

Academic Program Description: The academic program description provides a

brief summary of its vision, mission and objectives, including an accurate description
of the targeted learning outcomes according to specific learning strategies.

Course Description: Provides a brief summary of the most important characteristics

of the course and the learning outcomes expected of the students to achieve,
proving whether they have made the most of the available learning opportunities. It
is derived from the program description.

Program Vision: An ambitious picture for the future of the academic program to be

sophisticated, inspiring, stimulating, realistic and applicable.

Program Mission: Briefly outlines the objectives and activities necessary to achieve

them and defines the program's development paths and directions.

Program Objectives: They are statements that describe what the academic

program intends to achieve within a specific period of time and are measurable and

observable.

Curriculum_Structure: All courses / subjects included in the academic program

according to the approved learning system (quarterly, annual, Bologna Process)
whether it is a requirement (ministry, university, college and scientific department)
with the number of credit hours.

Learning Outcomes: A compatible set of knowledge, skills and values acquired

by students after the successful completion of the academic program and must
determine the learning outcomes of each course in a way that achieves the
objectives of the program.

Teaching and learning strategies: They are the strategies used by the faculty

members to develop students' teaching and learning, and they are plans that are
followed to reach the learning goals. They describe all classroom and extra—

curricular activities to achieve the learning outcomes of the program.
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1. Program Vision

The Department of Mathematics aspires to gain global recognition in the fields of
scientific research and teaching by achieving academic quality, as well as local
recognition in the field of supplying the labor market with highly qualified scientific
personnel.

2. Program Mission

Raising the efficiency of mathematicians and mathematical sciences in society
and supporting various science specializations with high-level graduates to
effectively contribute to the scientific renaissance and developing ways that would
build qualified athletes at the highest level in teaching and training to contribute to
raising the level of mathematical thought among trainees.

3. Program Objectives

7.Continuous aspiration towards cognitive excellence in education and scientific
research.

8. How the student is able to collect information and acquire scientific and practical
skills through graduation projects.

9. Qualifying students for postgraduate studies in the field of mathematics.

10. Preparing specialized scientific cadres in the postgraduate studies program
and interacting with other sciences.

11. Qualifying students as teachers in the Education Directorate.

12. Encouraging scientific research and improving student discussion skills.

4. Program Accreditation

Does the program have program accreditation? And from which agency?

5. Other external influences

Is there a sponsor for the program?




6. Program Structure

Program Structure Number of Credit hours Percentage
Courses
Institution
. 18 %12.5
Requirements
College
J 19 %13.2
Requirements
Department 0
Requirements 107 7074.3
Summer Training
Other
7. Program Description
Year/Level Course Code Course Name Credit
Hours
theoretical | practical
MS 101 Foundation of Mathematics | 3 1
MS 102 Calculus | 3 1
First stage / first MS 103 Topic in Mathematics 3 2
semester MS 104 General Physics 2 2
UOT001 Arabic Language | 2 -
UOTO004 Democracy and Human Rights 2 -
MS 107 Foundation of Mathematics Il 3 1
MS 108 Calculus 11 3 1
First stage / second MS 109 Linear Algebra 3 2
semester UOT003 Computer Applications | 1 2
MS 111 Principles of Statistics 2 -
UOT002 English Language | 2 -
MS 201 Advance Calculus 3 2
Second stage / first MS 202 Ordinary Differential Equations 3 1
semester MS 203 Probability and Statistics 3 1
MS 204 Group Algebra 3 1




UoT021 English Languish 11 2 -

UOT005 Ba'ath Party Crimes" 2 -

MS 205 Partial Differential Equations 3 2

MS 206 Numerical Analysis | 2 2

Second stage / second MS 207 Rings Algebra 3 !

semester UOT031 Computer Applications 11 1 2

UOTO011 Arabic Language II 2 -

MS 208 Research Methodology 2 -

MS 301 Mathematical Analysis | 3 1

MS 302 Operation Research 3 1

Third stage / first MS 303 Mathematical Statistics 3 1

semester MS 304 Numerical Optimization 3 1

MS 305 Numerical Analysis 11 3 1

MS 30 Mathematical Modeling 3 1

MS 306 Mathematical Analysis Il 3 1

MS 307 Financial Mathematics 3 1

MS 308 Number Theory 3 1

Third stage / second MS 310 Subjects in Geometry 3 1
semester

MS 311 Arabic Language Il 3 1

MS 312 Medical physics 2 -

MS 313 Computer Mathematics 2 2

MS 401 Complex Analysis | 3 1

MS 402 Topology | 3 1

Fourth stage / first MS 403 Fractals 3 !

semester MS 404 Functional Analysis | 3 1

MS 405 Chaos Theory 3 1

MS 413 Encryption 3 1

MS 412 Graph Theory 3 1

MS 406 Complex Analysis 1l 3 1

Fourth stage / second MS 407 Topology 1! 3 !

semester MS 410 Functional Analysis Il 3 1

MS 409 Theory of Differential Equations 3 1

2

MS 411

Research




8. Expected learning outcomes of the program

Knowledge

4. Enabling the student to gain an
understanding of mathematics.

5. Preparing qualified teachers to teach
in educational institutions.

6. Preparing a high-quality mathematics
teacher.

Skills

4. That the student acquires the skill of
mathematical operations.

5. That the student acquires skills in
methods of proof and thinking.

6. The student should be able to link the
information.

4. The correct scientific thinking method.
5. Discussion method.
6. Daily, monthly and annual tests.

Ethics

5. Utilizing the acquired information.

6. Personal development through reading

and updating knowledge.

Engaging in the teaching profession.

8. Participation in seminars, conferences
and workshops Specialized.

~

9. Teaching and Learning Strategies

1. Develop a plan for asking and setting quick questions and exams.
2. Use the discussion method in teaching.

3. Assign the student some group activities and assignments.

4. Exercises, problems and mathematical solutions.

10. Evaluation methods

3. Conducting scientific and practical tests, mathematically and statistically, to measure
the extent of students’ comprehension and understanding of the achievement.
4. Conducting tests on the computer with instant interpretation and analysis of the

results.




11. Faculty

Faculty Members

Academic Rank

Specialization

Special Requirements / Skills
(if applicable)

Number of the
teaching staff

General Special Staff | Lecturer
Professor Doctor Mathematics Measure Theory 1 0
. Applied
Professor Doctor Mathematics Mathematics and 1 0
Dynamical Systems
Professor Doctor Mathematics Algebra 1 0
Assistant Professor | Mathematics Algebra 2 0
Doctor
Professor Doctor Mathematics Functional Analysis 1 0
Graph Theory and
Professor Doctor Mathematics | its Topological and 1 0
Algebraic
Applications
. Optimization and
Professor Doctor Mathematics Artificial 1 0
Intelligence
Professor Doctor Mathematics Mathematical 1 0
Statistics
Assistant Professor | Mathematics Numerical Analysis 1 0
Doctor
Professor Doctor Mathematics Topology 1 0
Assistant Professor | Mathematics Time Series 1 0
Doctor
Professor Doctor Mathematics Numerical 1 0
Optimization
Assistant Professor | Mathematics | - .o Dynamics 1 0
Doctor
Assistant Professor | Mathematics Operations Research 1 0
Doctor
Assistant Professor | Mathematics Differential 1 0
Doctor Equations
Assistant Professor | Mathematics Mathematical 1 0
Doctor Statistics
Assistant Professor | Mathematics Graph Theory 1 0
Doctor
Assistant Professor 1 0

Doctor

Physics

Solid State Physics




Management and

Professor Doctor Economics 1 0
Professor Doctor Mathematics 4 0
Professor Doctor  |Arabic Language 1 0
Assistg;cli’;cr)fessor Law 1 0

Professional development

Mentoring new faculty members

New faculty members are instructed to complete a teaching competency test and take

part in training courses and workshops to develop their teaching and research skills.

o dil) Al pliae gall g glal

1. Preparing the curriculum program for each subject by the instructor.

2. Following up the program accurately.

3. Preparing questions and discussions and evaluating students based on actual
participation in the scientific discussion to find appropriate solutions to these
questions, which in turn instills the correct concept of the scientific material.

12. Acceptance Criterion

1. Adopting the conditions for accepting students according to the regulations of the
Ministry of Higher Education and Scientific Research (central admission criteria).
2. Successfully pass a special test or personal interview set by the college council.

3. Be medically fit for the specialization applied for. 4. The capacity of the scientific
department.

13. The most important sources of information about the program

Relying on sources taken from international universities in addition to local books,

courses and scientific theses.

14. Program Development Plan




Program Skills Outline

Required program Learning

outcomes

Year/Level

Course
Code

Course Name

Basic or Knowledge

Skills

Ethics

optional
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First stage / first
semester

MS 101

Foundation of Mathematics |

Basic

MS 102

Calculus |

Basic

MS 103

Topic in Mathematics

Basic

MS 104

General Physics

Optional

uoTO001

Arabic Language |

Basic

uoT004

Democracy and Human Rights

Basic

First stage / second
semester

MS 107

Foundation of Mathematics Il

Basic

MS 108

Calculus Il

Basic

MS 109

Linear Algebra

Basic

UOTO003

Computer Applications |

Optional

MS 111

Principles of Statistics

Optional

UOTO002

English Language |

Basic

Second stage / first
semester

MS 201

Advance Calculus

Basic

MS 202

Ordinary Differential Equations

Basic

MS 203

Probability and Statistics

Basic

MS 204

Group Algebra

Basic

uoT021

English Languish Il

Basic

UOTO005

Ba'ath Party Crimes"
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MS 205 Partial Differential Equations Basic

MS 206 Numerical Analysis | Basic

- Basi
Second stage / MS 207 Rings Algebra asic
second semester | UOTO031 | Computer Applications |1 Optional
UOTO011 | Arabic Language Il Basic
MS 208 Research Methodology Basic

MS 301 | Mathematical Analysis I Basic
MS 302 | Operation Research Basic

Third stage / first MS 303 | Mathematical Statistics Basic
semester MS 304 | Numerical Optimization Optional

MS 305 | Numerical Analysis II Basic

MS 30 Mathematical Modeling Basic
MS 306 Mathematical Analysis Il Basic

MS 307 Financial Mathematics Optional
MS 308 Number Theory Optional
Third stage / MS 310 | Subjects in Geometry Optional
second semester i _
MS 311 | Arabic Language Il Optional
MS 312 Medical physics Optional
MS 313 Computer Mathematics Basic

MS 401 | complex Analysis | Basic
MS 402 Topology | Optional
MS 403 | Fractals Basic

Fourth stage / first
semester
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MS 404 | Functional Analysis | Optional




Chaos Theory

Optional

Encryption

Basic

Fourth stage /
second semester

Graph Theory

Basic

Complex Analysis Il

Basic

Topology Il

Basic

Functional Analysis Il

Optional

Theory of Differential
Equations

Basic

Research

Basic




Course Description Form

1. Course Name:
Topologyl

2. Course Code:

MS 402

3. Semester / Year:

First Semester / Fourth Year

4. Description Preparation Date:
3/1/2025

5. Available Attendance Forms:
My presence and electronically by creating an electronic class through the platform

6. Number of Credit Hours (Total) / Number of Units (Total)
60 Hours / 30 Units

7. Course administrator's name (mention all, if more than one name)

Name: Luma Saad Abdalbagqi
Email: lumahhany1977@tu.edu.iq

8. Course Obijectives

Course Objectives Study and knowledge of topological

space and types of topological space

9. Teaching and Learning Strategies

Strategy Applying various teaching methods, including:
* Giving lectures
* Discussion and electronic communication methods

10. Course Structure




Week Hox Required Learning |Unit or subject| Learning Evaluation
name method
Outcomes method
1 4 Topological Topological Spaces Electronic | Written and daily
Spaces lectures, exams with
assignments and
reports
2 4 Euclidean Spaces | Euclidean Spaces Electronic
lectures,
smart board
and pen
3 4 Sets in Open and Closed Electronic Written and daily
Topological Sets lectures, exams with
Spaces smart board | assignments and
and pen reports
4 4 Topological Definition of Electronic Exam
Spaces Continuous lectures,
Functions and Open | smart board
and pen
5 4 Types of Types of Topological | Electronic Written and daily
Topological Spaces lectures, exams with
Spaces smart board | assignments and
and pen reports
6 4 Ordinary Examples and Electronic Exam
Topological Theorems lectures,
Spaces smart board
and pen
7 4 Separation Zero Separation Electronic Written and daily
Axioms Axioms lectures, exams with
smart board | assignments and
and pen reports
8 4 Separatio | Hausdorff Separation | Electronic Exam
n Axioms T1... Axioms lectures,
smart board
and pen
9 4 Open Sets Normal and Regular | Electronic Written and daily
Function Spaces lectures, exams with
smart board | assignments and
and pen reports
10 4 Topological Open Set and Local | Electronic Exam
Isomorphism Functions lectures,
smart board
and pen
11 4 Topological Topological Electronic Written and daily
Properties Identicality lectures, exams with
smart board | assignments and
and pen reports
12 4 Multiplicative Topological Electronic Exam
Topological Properties lectures,
Spaces smart board

10




and pen

13 Some Types of Multiplied Topological | Electronic Written and daily
Open Sets Spaces lectures, exams with
smart board | assignments and
and pen reports
14 Some Types of Regular, Alpha, Prior, | Electronic Exam
Open Sets Semi and Beta lectures,
smart board
and pen
15 Some Types of Continuous, Alpha Electronic Written and daily
Continuous Alpha | and Prior Functions lectures, exams with
and A priori smart board | assignments and
Functions and pen reports

11




11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .....etc

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites




Course Description Form

1. Course Name:

Functional analysis 1

2. Course Code:

MS 404

3. Semester / Year:

First Semester/Fourth Year

4. Description Preparation Date:

1 January 2025

5. Available Attendance Forms:

Classroom

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours/3 Units

7. Course administrator's name (mention all, if more than one name)

Name: Prof. Dr. Laith K. Shaakir
Email: dr.laithkhaleel@tu.edu.iq

8. Course Objectives

Course Objectives

Functional analysis aims to introduce the student to the

spaces - convergence in normed spaces - Banach
spaces. Linear functions defined on vector spaces and
normed spaces™"""

9. Teaching and Learning Strategies

Strategy

10. Course Structure

Week Hours Required Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation

method

Vector spaces, definitions
and examples

Vector spaces

Lectures

Discussion and
tests




definitions and examples

symmetric and

Discussion and

about symmetric and . Lectures
. absorbing sets tests
absorbing sets
Subspaces with some Discussion and
Subspaces Lectures
examples tests
definitions and examples Discussion and
i Examples and theorems Lectures
with some theorems tests
Concept of Basis and . . . Discussion and
. . Basis and dimension Lectures
dimension of vector spaces tests
Definition of Direct sum Direct sum Lectures Discussion and
with some examples tests
Definition of normed Discussion and
normed spaces Lectures
spaces tests
Concept of product product normed spaces Lectures Discussion and

normed spaces

tests

11




Equivalent normed spaces

Equivalent normed

Discussion and

theorems

9 with some examples spaces Lectures tests
The relation between . Metric and normed Discussion and
10 normed spaces and metric Lectures
spaces tests
spaces
Converge sequences and Convergence in normed Discussion and
11 Cauchy sequences in Lectures
spaces tests
normed spaces
12 Banach spaces with Banach spaces Lectures Discussion and
examples tests
13 Convex sets, theorems and Convexit Lectures Discussion and
examples y tests
14 Convex hull, theorems Convex hull Lectures Zggussmn and
15 Definitions, examples and examples and theorems Lectures Discussion and

tests

12




11. Course Evaluation
Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, daily oral,
monthly, or written exams, reports ...etc

12. Learning and Teaching Resouces
Required textbooks (curricular books, if any)

9 abal) gla b g s M Jalatl L Aasia
2005 ,05% (pua o

Main references(sources)

Introductory Functional Analysis With

Applications "Kreyszigl1978 ,
Introduction To Functional Analysis " by
Sharma J.Vasishtha A.R, 1975

Reconnended books and references (scientific journals,
reports,...)
Electronic references, websites




Course Description Form

1. Course Name:

Complex Analysis 1

2. Course Code:

MS 401

3. Semester / Year:

First Semester/Fourth Year

4. Description Preparation Date:

1 January 2025

5. Available Attendance Forms:

Classroom

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)

Name: AKRAM SALIM
Email: akr_tel@tu.edu.iq

8. Course Objectives

Course Objectives » For the student to become familiar with analytical functions and
what is related to them in limits, continuity, and derivation.

* To become familiar with the Cauchy-Riemann equations, their
sufficient conditions, and harmonic functions

* For the student to become familiar with prime, exponential,
logarithmic, trigonometric, hyperbolic trigonometric functions,
inverse trigonometric functions, and inverse hyperbolic trigonometric
functions.

* For the student to become familiar with definite integration and
linear integration, in addition to the theorems related to integration.

9. Teaching and Learning Strategies

Strategy

10. Course Structure

Week Hour  Required Learning | Unit or subject Learning Evaluation

Outcomes name method method




The complex analysis and Definition of complex Lecture Discussion and
complex plane analysis with a historical tests

overview, the most

important applications of

the topic, and the

emergence of complex

numbers with algebraic

properties.
The complex analysis and Cartesian and polar Lecture Discussion and
complex plane representation of complex tests

numbers, powers and roots
Topology in C, functions, Definition of topology at | Lecture Discussion and
limit, and continuity the complex plane with tests

some examples, definition

of functions with some

examples, and theorems
Cauchy-Riemann theorem Cauchy-Riemann theorem | Lecture Discussion and

with some examples tests
Analytical functions, Definition of analytic and | Lecture Discussion and
harmonic functions Harmonic functions with tests

some examples and

theorems
Mandelbrot and Julia sets Definitions and examples | Lecture Discussion and

with some theorems tests
Elementary Analytic Definition of analytic Lecture Discussion and
functions functions, polynomials, tests

and trigonometric

functions with some

properties, some examples,

and the exponential

function.
Elementary Analytic Rational functions, Lecture Discussion and

functions

Logarithmic functions, and
Hyperbolic functions

tests

11




Complex integrations Definition of complex Lecture Discussion and
integration with some tests
9 theorems and examples
Contours Integrals and The basic theorems of Lecture Discussion and
Contour curves contour integrals with tests
some examples
10 P
Definite integration, Some theorems and Lecture Discussion and
Contour Integration to solve | examples tests
11 definite Integrals
Green's theorem, Cauchy's | Green's theorem, Cauchy's | Lecture Discussion and
inequality inequality with some tests
12 examples
Cauchy-Corsa theorem, Theorems and examples of | Lecture Discussion and
Cauchy integral formulas Cauchy-Corsa theorem and tests
Cauchy's integral formulas
13
Liouville's theorem, Liouville's theorem, Lecture Discussion and
Moreira's theorem Moreira's theorem with tests
14 some examples
The average value theorem, | The average value theorem| Lecture Discussion and
Mean Value Theorem of Chaos and also the basic tests
theorem in algebra with its
15 result and properties.

12




11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports......etc

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites




Course Description Form

. Course Name:

Chaos Theory

. Course Code:

. Semester / Year:

19/ 49

. Description Preparation Date:

21/1/2025

Available Attendance Forms:

Attendance

Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

Course administrator's name (mention all, if more than one name)

Name: Prof.Dr. Mizal Hamad
Email: mizalobaidi@tu.edu.iq

8.

Course Objectives

Course Objectiy e Identify the basic concepts of chaos theory.--

¢ Identify fixed points and their importance. -----
¢ Identify fixed points and their stability. ~ -----
¢ Knowledge of the chaoticity in various sciences.
¢ Identify the one dimensional chaos and its basis.

9.

Teaching and Learning Strategies

Strategy Learning Strategy for Chaos: Fixed points and their stability, families

of Functions and their characteristics.
General Objective:

Enable students to understand various concepts of chaos, the importance of chaoticity
in different fields of science.

Educational Steps:

10




Phase 1: Basic Concepts

1. lterates of Functions.:

o Graphical Analysis of Iterates.

o Fixed points.

o Criteria for stability of fixed points.
2. Families of functions:

o The family .

o The tent family.

o Quadratic family.

Phase 2: One Dimensional Chaos.

1. Sensitive dependence on initial conditions
o Define SDIC.
o Example of SDIC.
2. Lyapunov exponent.
o Define Lyapunov exponent.
o Example of Lyapunov exp.
3. Transitivity and strong chaos
o Define and theorems
o example.
4. Conjugacy

Theorems and examples

Educational Resources:
o Books and References:
o Encounters with Chaos, and fractals, 3d ed. Denny Gulick
o Discrete Chaos with applications in science and engineering, 2" ed.

Saber N Elaydi

10. Course Structure

Week Hours Required Learning Unit or subjeci Learning Evaluation
Outcomes name method method
1 4 Fixed points Definitions lectures daily and
and periodic exams.
examples,
2 4 Criteria for stability Definitions lectures daily and
and periodic exams.
examples,

11




Periodic points

Definitions
and
examples,

lectures

daily and
periodic exams.

Families of functions

Definitions
and
examples,

lectures

daily and
periodic exams.

The tent family

Definitions
and cases

lectures

daily and
periodic exams.

Quadratic family

Definitions
and cases,

lectures

daily and
periodic exams.

One dimensional Chaos

Definitions
and

theorems,
examples,

lectures

daily and
periodic exams.

Sensitive dependence on
initial conditions

Definitions
and
examples,

lectures

daily and
periodic exams.

Lyapunov exponent

Definitions
and
examples,

lectures

daily and
periodic exams.

Transitivity and strong chaos

Definitions
and
examples,

lectures

daily and
periodic exams.

conjugacy

Definitions
and
examples,
theorems

lectures

daily and
periodic exams.

Cantor sets

Definitions
and
examples,

lectures

daily and
periodic exams.

The cantor ternary set

Definitions
and
examples,

lectures

daily and
periodic exams.

Strong chaos of functions

Definitions
and
examples,

lectures

daily and
periodic exams.

Q - chaos

Definitions
and
examples,

lectures

daily and
periodic exams.

Effort (40 Marks): The effort marks are distributed as follows:

First Exam: 15 marks.
Second Exam: 15 marks.

Assignments and Class Participation: 10 marks.
Final Exam: 60 marks, making the total 100 marks.




Course Description Form

1. Course Name:

Functional analysis 2

2. Course Code:

MS 410

3. Semester / Year:

Second Semester/Fourth Year

4. Description Preparation Date:

1 January 2025

5. Available Attendance Forms:

Classroom

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours/3 credits

7. Course administrator's name (mention all, if more than one name)

Name: Prof. Dr. Laith K. Shaakir
dr.laithkhaleel @tu.edu.iq

Email:

8. Course Obijectives

Functional analysis aims to introduce the student to the
concepts of: quotient spaces, the space of linear functions, the
space of continuous linear functions, bounded linear functions,
Hahn-Benach's theorem, Hilbert spaces, orthogonality,
orthonormal sets, orthonormal basis, weak convergence, Rice's
representation, adjoint operators, and projections.

9. Teaching and Learning Strategies

Unit or subject

10. Course Structure

Week Hours Required Learning Unit or subject

Outcomes name

Learning

method

Evaluation

method

the concept of Quotient
spaces with some Quotient spaces
theorems

Lectures

Discussion and
tests




The space of

Discussion and

Linear functions ) ) Lectures
linear functions tests
con_tlnuou_s linear continuous linear Discussion and
functions with some functions Lectures tests
theorems
Bo_unded_llnear Bounded linear Discussion and
functions with some ) Lectures
functions tests
theorems
Study the space of the space of , ,
X ) Discussion and
bounded linear bounded linear Lectures
X ; tests
functions functions
Hahn —Banach theorm Hahn —Banach Discussion and
. Lectures
with some results theorm tests
Pre—lnner_ product Pre-Inner product Discussion and
spaces with some Lectures
spaces tests
examples
Hilbert space with . .
. Discussion and
examples and Hilbert space Lectures

theorems

tests

14




Orthogonal ses with

Discussion and

9 examples and orthogonality Lectures
tests
theorems
Orthonormal sets with Discussion and
10 examples and Orthonormal sets Lectures tests
theorems
11 orthonormal basis with orthonormal basis Lectures Discussion and
examples tests
12 Riesz theorem Riesz representation Lectures Dlscutsessltc;n and
13 the concept of Weakly Weakly converge Lectures Discussion and
converge tests
14 Adjoint operators Adjoint operators Lectures Dlscutsesslfsn and
N N Discussion and
15 projections projections Lectures

tests

15




11.Course Evaluation
Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports ...etc

12.Learning and Teaching Resouces
Required textbooks (curricular books, if any)

S5 5 oAbl cla b o gl Nl Sl 3 dasia
2005 5% G

Main references(sources) 3- Introductory Functional Analysis
With Applications "Kreyszig1978,
4- Introduction To Functional
Analysis " by Sharma J.Vasishtha
AR, 1975

Reconnended books and references (scientific
journals, reports,...)
Electronic references, websites




Course Description Form

1. Course Name:

Graph theory

2. Course Code:
MS 408

3. Semester / Year:

Second Semester/Fourth Year

4. Description Preparation Date:
1 January 2025

5. Available Attendance Forms:
Classroom

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)

Name: dr. Ahmed Maher Salih & Dr. Narmin Jamal Khaleel
Email: ahmed.m.salih@tu.edu.ig & Narmin.j.khaleel@tu.edu.ig

8. Course Objectives

Course Objectives . )
Identify the concepts and basics of

statement theory

9. Teaching and Learning Strategies

Unitor subject -Sudden daily and continuous weekly tests.
-Exercises and activities in the classroom.

-Guiding students to some sources that contain examples and exercises to
benefit from them.

Managing the lecture in an applied manner linked to the reality of daily
life to attract the student to the topic of the lesson without straying from
the core of the topic so that the material is flexible and amenable to
understanding and analysis.

Assigning the student to some group activities and duties.

Allocate a percentage of the grade to daily assignments and tests.




10. Course Structure

Week Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method method
Graph, order and Through tests,
, size and simple, . general
First 4 Multiple graph, Graph Concepts theoretical questions, and
and sub graph discussion
i General
Secon Directed and . .
d 4 undirected graph Graph Concepts theoretical qtée_zstlons_ and
iscussion
Concepts of
adjacent vertex Adiacent vertex General
Third 4 and degree of d J ' theoretical questions and
. egree of vertex : ;
vertex with some discussion
of examples
. . General
Fourth 4 Som_e Of. Its The first theorem theoretical questions and
application of graph di .
iscussion
Some of its
Fifth 4 application and Degree theoretical Quiz
theorems of sequences
degree
Intersection of General
Sixth 4 graphs, Operations on theoretical guestions and
complement of the graph discussion
graph
Product of General
Seven graphs, Operations on . :
4 - theoretical guestions and
th composition of the graph di ;
iscussion
graphs
Path, connected,
Definitions, strongly
Eighth 4 theorems and connected, theoretical Quiz
examples weakly connect
graphs
Definitions, ISOT;rEh!SSenI} of General
Ninth 4 theorems and graph, theoretical guestions and
complementary ; .
examples discussion
graph
Definition of
Tenth 4 walk, open and Walk theoretical Monthly exam
closed walk,
cycle path
Some important General
Eleven matrix, adjacent . . .
4 . Matrix theoretical guestions and
th matrix, path di :
; iscussion
matrix and

11




incidence matrix

Twelft
h

Definitions,
theorems and
examples

Bipartite graph
and complete

theoretical

General
guestions and
discussion

Thirte
enth

Definitions and
some of its
applications

Loop and
circuits and
circuit matrix

theoretical

General
guestions and
discussion

Eulerian path,
Eulerian circuit,
Eulerian graph
and Eulerian
cycle

Eulerian

theoretical

General
guestions and
discussion

Fifteen
th

4

Some theorems
of trees and it's
applications

theoretical

General
guestions and
discussion

11. Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports etc

12. Learning and teaching resources
Graph Theory by H. K. Taluja and D. Bhardwaj2016

Required textbooks (methodology, if any)

Main references (sources)
Recommended supporting books and
references (scientific journals, reports...

Harary, Frank (2010), Graph Theory, Reading, MA:
Addison-Wesley.

Discreet websites.
Virtual library.
Library locations in some international universities.

Electronic references, Internet sites




Course Description Form

1. Course Name:

Theory of Differential Equations

2. Course Code:
MS 409

3. Semester / Year:

Second Semester/Fourth Year

4 Description Preparation Date:
1 January 2025

5. Available Attendance Forms:
Classroom
6. Number of Credit Hours (Total) / Number of Units (Total)

60 hours / 3 units

7. Course administrator's name (mention all, if more than one name)

Name: Dr.Esraa Habeeb Khaleel
Email: esraa.h.khaleel@tu.edu.iq

8. Course Obijectives

Course Objectives Learning about theoretical concepts of
differential equations.

equatipns,

To understand the Linear independence
theorems for solutions of differential
equations.

To Learn about solving linear homogeneous
differential systems using eigenvalues and
eigenvectors.

Identify the concept of stability of solutions
of differential systems and types of critical
points for systems and the phase Plane and
trajectory for those points

The ability to prove the existence and the
uniqueness solutions of differential
equations by applying the theorems.

Gaining the ability to analyze, explain and
solve problems.

Providing the student with the skills of
communication, expression and discussion




to stimulate mathematical thinking,
understanding and solving mathematical
issues.

9. Teaching and Learning Strategies

Unit or subject The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

10. Course Structure

Week Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method method
4 System of Differential System of First Order . Lectures Discussion and
Equations Equat.lons, Vector-Matrix tests
Notation of Systems
4 . . Existence, Unigueness, Lectures Discussion and
System of Differential D
Equations and Continuity, Thg tests
Gronwall’s Inequality
4 . . Existence and Lectures Discussion and
Linear Systems, with an . .
. . Uniqueness for Linear tests
introduction to Phase Space .
. Systems, Linear
Analysis
Homogeneous Systems
4 4 . . Linear Nonhomogeneous | Lectures Discussion and
Linear Systems, with an N
. 4 Systems, Similarity of tests
introduction to Phase Space .
. Matrices and Jordan
Analysis -
Canonical Form
5 4 Existence Theory for Lectures Discussion and
. Systems of First-Order tests
Existence Theory . ]
Equations, Uniqueness
of Solutions
6 4 Continuation of Lectures Discussion and
. Solutions, Dependence tests
Existence Theory " .
on Initial Conditions
and Parameters
7 4 . . Definitions of Stability, Lectures Discussion and
Stability of Linear and .
. Linear Systems, Almost tests
Almost Linear Systems .
Linear Systems
8 4 Conditional Stability, Lectures Discussion and
Stability of Linear and Asymptotic Equivalence, tests
Almost Linear Systems Stability of Periodic
Solutions
9 4 Introductor Lectures Discussion and
, y Remarks
Lyapunov’s Second Method Lyapunov’s Theorems tests
10 4 ) Lectures Discussion and
, Proofs of Lyapunov’s
Lyapunov’s Second Method Theorems tests
11 4 ) Lectures Discussion and
, Proofs of Lyapunov’s
Lyapunov’s Second Method Theorems tests
12 4 . . Perron’s Theorem, Lectures Discussion and
One Dimensional - N
. Stability of periodic tests
Movement of a Particle .
solutions and other

14




notions of stability

13 One Dimensional Classical Mechanics with | Lectures Discussion and
Movement of a Particle One Degree on Freedom tests

14 One Dimensional Replicator Equation and | L€ctures Discussion and
Movement of a Particle Mathematical Biology tests

15 Lectures Discussion and

One Dimensional
Movement of a Particle

Replicator Equation and
Mathematical Biology

tests

15




Course Description Form

1. Course Name:
Topology 2

2. Course Code:

MS 407

3. Semester / Year:

Second Semester / Fourth Year

4. Description Preparation Date:

10/1/2025

5. Available Attendance Forms:
Official working hours
6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)
Name: prof . Luma Saad Abdalbaqi
Email: Lumahhany1977 @tu.edu.iq

8. Course Objectives

Course Objectives

Identify the concepts and basics of statement theory

9. Teaching and Learning Strategies

Unit or subject Sudden daily and continuous weekly tests.
-Exercises and activities in the classroom.

-Guiding students to some sources that contain examples and exercises to
benefit from them.

Managing the lecture in an applied manner linked to the reality of daily
life to attract the student to the topic of the lesson without straying from
the core of the topic so that the material is flexible and amenable to
understanding and analysis.

Assigning the student to some group activities and duties.

Allocate a percentage of the grade to daily assignments and tests.

10. Course Structure




nameek Hour Required Learning Unit or subject Learning Evaluation
name method
Outcomes method
General
First Topological Spaces: - theoretical uestions and
4 polog P Definition and Examples g discussion
. General
Second 4 Cocr:noprﬁctglcetss. COYSLZI’IC ogp;sc;(s:tets ' theoretical | questions and
P y P discussion
General
Third 4 Compact Spaces (Definition and Examples) | theoretical | questions and
discussion
The relationship of General
Fourth 4 compact spaces to o theoretical | questions and
Hausdorff space (Definition and Examples) discussion
Fifth 4 Locally Compact (Definition and Examples) | theoretical Quiz
Spaces
Finite intersection General
Sixth 4 reFI)artOigﬁrg 22(rjnlts t (Definition and Examples) | theoretical | questions and
pac discussion
spaces
Heine-Paul theorem General
Seventh 4 and its weakness in Definition and Examples theoretical | questions and
Space discussion
: General
Eighth 4 Connectedness Connectsedal'é)spologlcal theoretical | questions and
P i discussion
General
Ninth 4 T oNooltoCi(c);g:]gCt:ges Separated sets , Examples | theoretical | questions and
polog P " discussion
. General
Tenth 4 Path-wge Connected connected setts,c:ocally theoretical | questions and
paces connecte discussion
Eleventh 4 Localg/p(;(():gg ected (Definition and Examples) | theoretical Quiz
General
Twelfth 4 C(jgnei:.tedt_Space mean value theorem theoretical | questions and
pplications discussion
General
Thirteenth 4 Path-connected (Definition and Examples) | theoretical | questions and
spaces discussion
Fourteent Introduction to homotopy General
h 4 homotopy theory theory and homotopy theoretical | questions and
functions discussion
General
Fifteenth 4 Fundamental group Understand the concept of theoretical | questions and
group and some examples discussion

10




11. mam e

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .....etc

method Learning and Teaching Resources

Required textbooks (curricular booksee k

Main references (sources)

Recommended books and references

= e

Electronic References, Websites

Sharma J.N,Topology, Krishna Prakashan Media P Ltd , 2003

1986 3 all-slaks el Al L o 58 Sl Al 3 ) Lo R 5,083 o,

1999, (bondi Lin 5501 438 ol 2ena d; 2




Course Description Form

1. Course Name:

Mathematical Analysis (1)

2. Course Code:

MS 301

3. Semester / Year:

First Semester / Third Year

4. Description Preparation Date:

10/1/2025

5. Available Attendance Forms:
Official working hours
6. Number of Credit Hours (Total) / Number of Units (Total)

60 hours/ 3 units

7. Course administrator's name (mention all, if more than one name)
Name: dr. Ahmed Maher Salih
Email: ahmed.m.salih@tu.edu.iq

8. Course Objectives

Course Objectives 1.This module aims mathematical analysis aims to introduce the student to
the basic concepts and techniques of real analysis.

2.Exploration of the properties of mathematical numbers: mathematical
analysis investigates the properties of real numbers, such as their order,
completeness, and algebraic and topological properties. It delves into the
structure of the real number system and its various subsets.

3.Rigorous understanding of calculus: mathematical analysis provides a
rigorous foundation for calculus. It aims to give a precise definition of
limits, continuity, which are fundamental concepts in calculus.

4.Study of mathematical functions: mathematical analysis focuses on the
behavior and properties of functions defined on the real numbers.
5.Development of mathematical reasoning and proof-writing skills:
mathematical analysis is a discipline that emphasizes rigorous proofs and
logical reasoning. It aims to develop students' ability to construct and
present mathematical arguments in a precise and coherent manner.

9. Teaching and Learning Strategies

Unit or subject - Type something like: The main strategy that will be adopted in

delivering this module is to encourage students’ participation in the

exercises, while at the same time refining and expanding their critical

thinking skills. This will be achieved through classes, interactive

tutorials and by considering type of simple experiments involving
10




some sampling activities that are interesting to the students.

10. Course Structure

nameek Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method method
Through
Inclusion Real numbers tests, general
First 4 concepts, Equal and rational theoretical guestions,
sets, Subsets numbers and
discussion
The relation
between the field General
Proper subset, ! . :
Secon of rational . guestions
4 Empty set, theoretical
d ; numbers and the and
Universal set . . .
field of real discussion
numbers
Union, . The density of General
Intersection, rational uestions
Third 4 Disjoint set, S theoretical 9
S : (irrational) and
ymmetric . .
; numbers discussion
difference
General
Sequence of real Power set, . guestions
Fourth 4 Complement set, theoretical
numbers and
Algebra of sets di .
iscussion
Compound
statements,
Convergence Condition
Fifth 4 and divergence theoretical Quiz
of sequence st.atemenf[s,
Biocondition
statement
Montonic and Tautology, Guggﬁgils
Sixth 4 bounded Contradiction theoretical 9 and
sequence and Arguments di .
iscussion
General
Seven Cauchy Open sentence, . guestions
4 Quantified theoretical
th sequence and
statements . .
discussion
Cartesian
Eighth 4 Infinite series product, theoretical Quiz
Relations
General
Ninth 4 Convergence test Symmetrlc_ theoretical questions
relation and
discussion
Tenth 4 Metric space Transitive . theoretical Monthly
- relation exam
Eleven 4 Basic principales Equivalence theoretical General

11




th in Topology relation, guestions
Partition of the and
set discussion
Convergence General
Tvx;welft sequence in a Partlallyso‘ar:iered theoretical que;sr;udons
metric space discussion
Cauchy General
Thirte sequence in a Totally ordered theoretical guestions
enth matric space set and
P discussion
; General
Fourte Complete metric Domain and Co- . questions
domain of the theoretical
enth space . and
function . .
discussion
General
Fifteen Compact metric Algebra of . guestions
: theoretical
th space functions and
discussion

11. Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports etc

12. Learning and teaching

reSources

Required textbooks (methodology, if any)

psr e Jale Sl ALY 1l ol )1 Jalail 8 dania
Real analysis,Royden,new York , 2

Principles of Mathematical analysis,Rudin,
2000.
+ Introduction of Mathematical
analysis,WilliamR.2015.

Main references (sources)
Recommended supporting books and

references (scientific journals, reports...

The most important books and special sources in
mathematical analysis.

Located in the central library, the science library
and the department.

Electronic references, Internet sites

Discreet websites. [

Virtual library. O

Library locations in some international
universities.

12




Course Description Form

1. Course Name:

Operations research

2. Course Code:
MS 302
3. Semester / Year:

1st semester /Third Year

4. Description Preparation Date:
1/1/2025
5. Available Attendance Forms:

Attendance
6. Number of Credit Hours (Total) / Number of Units (Total)

60 hours / 3units

7. Course administrator's name (mention all, if more than one name)

Name: Scm. Hind Khaled Kolaib
Email:Hind.Khaled@tu.edu.iq

8. Course Obijectives

Course Objectives
Understanding of the fundamental principles and methodologies

underlying Operations Research.

Ability to apply mathematical models and analytical techniques to
solve complex decision-making problems.

Familiarity with tools and software commonly used in Operations
Research, such as linear programming, network analysis, and
simulation.

Ability to formulate and solve optimization problems, including
linear and nonlinear programming, integer programming, and
dynamic programming.

Knowledge of stochastic models and their application in decision-
making under uncertainty.

Understanding of queueing theory and its application in service
operations.

Ability to analyze and optimize supply chain systems, including
inventory management, transportation, and facility location.

Familiarity with game theory and its application in strategic

13




decision-making.

9. Ability to communicate effectively and present technical findings
to both technical and non-technical audiences.

9. Teaching and Learning Strategies

Unit or subject

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

10. Course Structure

nameek Hours| Required Learning Unit or subject | Learning Evaluation
Outcomes name method method
1 4 lectures | Discussion
Introduction, Theoretical o and tests
Definitions and
models for linear
_ examples.
programming problems.
2 4 Numerical procedures for oefinitions and | lectures Discussion
et | examples. and tests
soling linear programming
problems, Graphical
method.
3 4 Definitions and | |ectures | Discussion
examples. and tests
Basic and Basic feasible
solution.
4 4 Definitions and | |ectures | Discussion
examples. and tests
Simplex method ( slack
variables).

14




5 Definitions and | lectures | Discussion
examples. and tests
Simplex method ( artificial
variables).
6 Definitions and | |ectures | Discussion
examples. and tests
Simplex multipliers method.
7 Definitions and | |ectures | Discussion
examples. and tests
Introduction , Dual method
and Dual theorem.
8 The relationship between pefinitions and | lectures Discussion
p examples. and tests
the two models solution
and what results from them,
The inverse basis method.
9 Definitions and | Jectures | Discussion
examples. and tests
Mid Examination.

10 Sensitivity analysis method Definitilons and | |lectures | Discussion
,Changes in the right side of examples. and tests
the constraints , Changes in
objective function
coefficients.

11 Introduction, Find a primary Definitilons and | lectures Discussion

) examples.
and tests

solution , West corner
method , Least cost

method.
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12 Definitions and | lectures | Discussion
Vogle's method, examples. and tests
Unbalanced transport
problems.

13 The total of the sources Definitions and | lectures | Discussion
contains the greatest goals examples. and tests
you need, The total of the
sources is less than what
the ends need.

14 Definitions and | lectures | Discussion

examples. and tests
Find the optimal solution to
the transport problem.

15 Definitions and | |ectures | Discussion

examples. and tests

Examples of the optimal

solution

16




11. mam e

Quizzes 5/ Homworks 8/ midterm exam 40/ final exam 60

method Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references

= e

Electronic References, Websites




Course Description Form

1. Course Name:

Mathematical statistics

2. Course Code:

MS 303

3. Semester / Year:

1st / 3rd

4. Description Preparation Date:

21172025

5. Available Attendance Forms:

Attendance

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)

Name: Prof.Dr. Mundher Abdullah Khaleel
Email: mun880088 @tu.edu.iq

8. Course Obijectives

Course Objectiy e Identify the basic concepts of mathematical. statistics.

¢ Identify distributions and their importance. .....

¢ Identify random sampling distributions.  .....

¢ Knowledge of the applications of distributions in various sciences.
¢ Identify the principle of ordered statistics and their distributions.

9. Teaching and Learning Strategies

Unit or subject Learning Strategy for Statistics: Distributions and Random Variable
Functions

General Objective:
Enable students to understand various statistical distributions, apply them in data

analysis, and use appropriate methods to estimate statistical parameters and evaluate
the quality of estimators.

Educational Steps:

10




Phase 1: Basic Concepts

3. Distributions of Random Variable Functions and Methods of Finding
Them:
o Define random variables (continuous and discrete).
o Derive distributions using integration and summation methods.
o Practical examples of distributions in real-world contexts.
4. Continuous and Discrete Distributions:
o Explain the differences between continuous and discrete distributions.
o Study common examples such as the normal distribution, uniform
distribution, and binomial distribution.

Phase 2: Advanced Statistical Distributions

5. Sampling Distributions:
o Explain the concept of sampling distribution.
o Applications of statistics distributions like mean and standard
deviation.
6. Order Statistics Distributions:
o Define order statistics.
o Use order statistics distributions in data analysis.
7. Limit Theorems (Central Limit Theorem):
o Explain the theorem and its significance.
o Practical applications of the theorem.

Phase 3: Statistical Estimation

1. Point Estimation:
o Define point estimation.
o Practical examples of estimation using real data.
2. Methods of Finding Estimators:
o Method of Moments: Explain the method with practical examples.
o Least Squares Method: Apply it in statistical models.
o Maximum Likelihood Estimation: Explain and use it to estimate
parameters.
3. Properties of Point Estimators:
o Explain properties: unbiasedness, consistency, sufficiency,
completeness, uniqueness, and efficiency.
o Apply the Cramer-Rao inequality to evaluate efficiency.

Phase 4: Practical Applications and Assessment

1. Practical Activities:
o Analyze real data using various distributions.

11




o Apply estimation methods to solve statistical problems.

2. Group Projects:

o Projects requiring real-world data analysis and report writing.

3. Periodic Tests:

o Evaluate students' understanding of fundamental concepts and
practical applications.

Educational Resources:

¢ Books and References:

o Detailed coverage of basic concepts and practical examples.

« Statistical Software:

o Use software like R and SPSS to apply distributions and estimation

methods.
e Interactive Lectures:

o Discussion sessions and practical exercises.

10. Course Structure

naneethod Hours Required Learning e T Learning Evaluation
Outcomes name method v
1 4 Distributions of Random Definitions lectures daily and
Variable Functions and and periodic exams.
Methods of Finding Them examples,
2 4 Continuous Distributions Definitions lectures daily and
and periodic exams.
examples,
3 4 Discrete Distributions Definitions lectures daily and
and periodic exams.
examples,
4 4 Sampling Distributions Definitions lectures daily and
and periodic exams.
examples,
5 4 Order Statistics Distributions Definitions lectures daily and
and periodic exams.
examples,
6 4 Limit Theorems (Central Limit | Definitions lectures daily and
Theorem) and periodic exams.
examples,
7 4 Point Estimation Definitions lectures daily and
and periodic exams.
examples,
8 4 Methods of Finding Definitions lectures daily and
Estimators Method of and periodic exams.
Moments: examples,
9 4 MLE Definitions lectures daily and
and periodic exams.
examples,

12




Least Squares Method:

Definitions
and
examples,

lectures

daily and
periodic exams.

Properties of Point
Estimators:
Unbiasedness, Consistency

Definitions
and
examples,

lectures

daily and
periodic exams.

Sufficiency, Completeness:

Definitions
and
examples,

lectures

daily and
periodic exams.

Cramer-Rao Inequality

Definitions
and
examples,

lectures

daily and
periodic exams.

Exponential Families:

Definitions
and
examples,

lectures

daily and
periodic exams.

Distributions of Random
Variable Functions and
Methods of Finding Them

Definitions
and
examples,

lectures

daily and
periodic exams.

Effort (40 Marks): The effort marks are distributed as follows:

First Exam: 15 marks.
Second Exam: 15 marks.

Assignments and Class Participation: 10 marks.
Final Exam: 60 marks, making the total 100 marks.




Course Description Form

1. Course Name:

Optimization

2. Course Code:

MS 304

3. Semester / Year:

First Semester/ Third Stage

4. Description Preparation Date:
5/1/2025
5. Available Attendance Forms:

Attendance
6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)

Dr. Nizar Khalf Hussein
Email: nizar.dikhil@tu.edu.iq

8. Course Obijectives

Course Objectives 1. Acquire the concept of statements and mathematical logic
and methods of dealing with them algebraically.

2. Clarify the concept of sets, relations; functions, and the
connections between them, as well as related theorems.

3. Provide students with experience in dealing with matrices
of various types and performing different operations on
them.

9. Teaching and Learning Strategies

Unit or subject « Divide the content into clear units, use theoretical lectures,
practical examples, and exercises to reinforce
understanding, encourage interaction through discussions
and group work.

Use technology and software to facilitate learning, assign
students practical projects to apply concepts.

Evaluate students through periodic tests and final exams,
with continuous feedback to ensure effective

achievement of objectives.

10. Course Structure

nameek Hours| Required Learning Unit or subject Learning Evaluation
14




Outcomes WS
1 General Introduction Optimization Lecture Discussion and
Tests
2 Basic Definitions and | Vectors and Vector Lecture Discussion and
Concepts Spaces Tests
3 Basic Definitions and Matrices Lecture Discussion and
Concepts Tests
4 Basic Definitionsand | Eigenvalues and Lecture Discussion and
Concepts Eigenvectors Tests
5 Basic Definitions and Functions Lecture Discussion and
Concepts Tests
6 Unconstrained Necessary and Lecture Discussion and
Optimization Sufficient Tests
Conditions
7 Unconstrained Optimization of Lecture Discussion and
Optimization Single-Variable Tests
Functions
8 Unconstrained Derivative-Free Lecture Discussion and
Optimization Optimization Tests
Methods
9 Unconstrained Derivative-Free Lecture Discussion and
Optimization Optimization Tests
Methods
10 Unconstrained Derivative-Based Lecture Discussion and
Optimization Optimization Tests
Methods
11 Unconstrained Optimization of Lecture Discussion and
Optimization Multi-Variable Tests
Functions
1 General Introduction Optimization Lecture Discussion and
Tests
2 Basic Definitions and | Vectors and Vector Lecture Discussion and
Concepts Spaces Tests
3 Basic Definitions and Matrices Lecture Discussion and
Concepts Tests
4 Basic Definitions and Eigenvalues and Lecture Discussion and
Concepts Eigenvectors Tests
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11. Effort (40 Marks): The effort marks are distributed as follows:

e First Exam: 15 marks.

e Second Exam: 15 marks.

o Assignments and Class Participation: 10 marks.

o Final Exam: 60 marks, making the total 100 marks.

12. Teaching and Learning Resources:

Required Textbooks (if any): None

Main References (Sources):

Operations Research, Gupta & Hira, 2008

Supplementary Books and References (Scientific Journals, Reports, etc.):
Engineering Optimization, Rao, 2009

Electronic References, Internet Sites:

Engineering Optimization, Rao, 2009




Course Description Form

1. Course Name:

Numerical Analysis 2

2. Course Code:

MS 205

3. Semester / Year:

1st semester /Third Year

4. Description Preparation Date:

1 January 2025

5. Available Attendance Forms:

Classroom or by Web

6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours/ 3 Units

7. Course administrator's name (mention all, if more than one name)

Name: Firas Adel Fawzi
Email:firasadil01@tu.edu.iq

8. Course Obijectives

The student’s teaching of Numerical Analysis 2 aims at his knowledge of the numerical methods for
solving a problem that may be difficult to find an analytical solution.

Study numerical methods to find the numerical integral with their application in solving examples.

Study the error analysis of the approximate solutions of these numerical methods to make it easier for
us to know which numerical methods are better in finding the value of numerical integration.

To understand the methods of solving ordinary differential equations numerically with different
examples.

To understand the least square approximation, linear, nonlinear approximation for x and for constants.

Writing algorithms for those numerical methods and programming them using Matlab language
practically.

9. Teaching and Learning Strategies

The main strategy that will be adopted in delivering this module is to encourage students’ participation in the
exercises, while at the same time refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by considering type of simple experiments involving some sampling
activities that are interesting to the students.




10. Course Structure

nameek Hours| Required Learning Unit or subject Learning Evaluation
Outcomes name method W
Trapezium rule with Theoretical
. . . Oral tests and
1 4 Numerical integration example solution and Lecture and Uizzes
write an algorithm discussion q
Study of error analysis, Theoretical
. . v y Oral tests and
2 4 Simpson method solving an example, and Lecture and uizzes
writing an algorithm discussion q
Theoretical
L Solve an example and Oral tests and
3 4 Midpoint method . . Lecture and .
write the algorithm . . quizzes
discussion
Theoretical
Solve an example and Oral tests and
4 4 Romberg method . p. Lecture and .
write the algorithm . . quizzes
discussion
Theoretical
Open and closed Newton- Oral tests and
5 4 Solve some examples Lecture and .
Coates roads . . quizzes
discussion
. Theoretical
Gauss-Legendre integral Oral tests and
6 4 Solve some examples Lecture and .
method . . quizzes
discussion
. . . . Theoretical
Approximation by least Linear and binary Oral tests and
7 4 . . Lecture and .
squares method approximation ) . quizzes
discussion
. . . . Theoretical 1°* Midterm exam
Approximation by least Nonlinear exponential . .
8 4 squares method approximation Lecture and N previous
q PP discussion weeks(1-7)
. . . Explicit Euler method Theoretical
Ordinary differential .p Oral tests and
9 4 . . with error order and Lecture and .
equations of first order . . . quizzes
example solution discussion
Implicit Euler method b .
. . . P . . y Theoretical
Ordinary differential error ordering, solving Oral tests and
10 4 . . . Lecture and .
equations of first order examples and writing the . . quizzes
. discussion
algorithm
Taylor series method, Theoretical
. . Oral tests and
11 4 Taylor series method solving examples and Lecture and Uizzes
writing the algorithm discussion q
Fourth order Runge-Kutta .
’ Theoretical
Rung-Kutta roads of the method, solving Oral tests and
12 4 I Lecture and .
second and fourth order examples and writing the . . quizzes
. discussion
algorithm
Derivation of Adam- Theoretical Oral tests and
13 4 Bashforth multistep Solve examples Lecture and .
. . quizzes
methods discussion
. . (Boundary v'al'ue Theoretical
Higher order ordinary problems) Finite Oral tests and
14 4 . . . . Lecture and .
differential equations difference methods for . . quizzes
. . discussion
linear equations
Internal modification Theoretical
15 4 Elementary value problems Lecture and 2" Midterm exam
methods . .
discussion
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11. Course Evaluation
Couse evolution of a student including the sum of the following two parts
1. Formative Evalution 40%
( 2 exams through the term 30% and Oral discussion 5% and Quizzes 5%)
2. Summative Evalution
(Final Exam 60%)

12. Learning and Teaching Recourses

Required textbook(Curricular book, if any):
-Numerical Analysis, Puma Chanadra Biswal (2008)

Main References (Sources):

1. Butcher, J. C. (2016). Numerical methods for ordinary differential equations. John Wiley & Sons.
2. Dormand, J. R. (2018). Numerical methods for differential equations: a computational approach. CRC
press.

Recommended book and references (Scientific journals, reports,...):

Electronic Reference ,Web sites:
https://scholar.google.com/scholar?hl=en&as_sdt=0,5&g=Numerical+Methods+For+Differential+ Equations+
A+Computational+Approach#d=gs cit&t=1711840744034&u=%2Fscholar%3Fgq%3Dinfo%3A3wm8DutzH7
sJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26h1%3Den

12



Course Description Form

1. Course Name:
Mathematical Modeling

2. Course Code:

3. Semester / Year:
First Semester / Third Year

4. Description Preparation Date:

2/1/2025

5. Available Attendance Forms:
Attendance
6. Number of Credit Hours (Total) / Number of Units (Total)

60 hours / 3 units

7. Course administrator's name (mention all, if more than one name)

Name: Rana Hazim Jasim
Email: rana.hazim@tu.edu.iq

8. Course Obijectives

Course Objectives Mathematical modeling aims to introduce the
student to the concepts of:

1. The ability totransform a real problem into a
mathematical model

2. The ability to interpret the results of the model
and evaluate its accuracy

3. The ability to use mathematical modeling to
make decisions

4. The ability to solve mathematical models using
analytical tools.

9. Teaching and Learning Strategies

Unit or subject

10. Course Structure

Week Hours| Required Learning Unit or subject Learning Evaluation
Outcomes name method v

Introduction to Definition of lectures and

Mathematical Modeling mathematical Discussion tests

13




modeling and its
importance

Application Examples

Conditions of

lectures and

2. mathematical Discussion
tests
models
Examples of Step Basic steps in lectures and
3. Applications building the Discussion
tests
model
Definition and Classification of lectures and
4, Examples mathematical | Discussion
tests
models
5 Examples and Errors and error Discussion lectures and
. Applications measures tests
Examples and Definition of lectures and
6. Applications approximation | Discussion tests
and its types
Definition and Modeling change lectures and
7 Examples with difference | Discussion tests
equations
Definitions and Case studies in
Examples deterministic . lectures and
8. . Discussion
modeling of tests
change
9 Definitions and Newton's law of Discussion lectures and
. Application Examples cooling tests
Definitions and Definition of
Examples nonlinear systems
. . lectures and
10. and Discussion
- . tests
multidimensional
systems
Definitions and . . . lectures and
11. Application Examples Logistic model Discussion tests
12 Definitions and L east squares Discussion | '€ctures and
: Examples method tests
Definition and Stochastic lect q
icati . . . ectures an
13. Application Examples modeling of Discussion
. tests
Kinetic systems
Application Examples Case study:
Modeling
. . . lectures and
14, transportation and | Discussion
. tests
election
movement

14




4 Application Examples Modeling by
15. differential Discussion
equations

lectures and
tests

11. Course Evaluation

The grade is distributed out of 100 according to the tasks assigned to the student, such as daily
preparation, daily, oral, monthly and written exams, reports, etc.

12. Learning and teaching resources

Introduction to Mathematical Modeling Using MATLAB

Required textbooks (methodology if any) Prof. Basil Dhnoon

athematical Modeling :Techniques and
Application by
_ lerick Mosteller
Main References (Sources)

first Course in Mathematical by

ik R.Girordano,William C.Brey,and Mauro D.

Recommended supporting books and
references (scientific journals, reports...)

Electronic references, websites
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Course Description Form

1. Course Name:

English 4

2. Course Code:

411

3. Semester / Year:

1st semester /Third Year

4. Description Preparation Date:

1 January 2025

5. Available Attendance Forms:

Inside the class

6. Number of Credit Hours (Total) / Number of Units (Total)

30 Hours / 2 Units

7. Course administrator's name (mention all, if more than one name)

Name: Ayham Mahmoud Abbad
Email: ayham.m.abbad@tu.edu.iq

8. Course Obijectives

To be able to speak English fluently and accurately.
To think im-English and then speak.

To be able to talk in English.

To be able"to compose freely and independently in
speech and writing.

To be able to read books with understanding.

Course Objectives

9. Teaching and Learning Strategies

Unit or subject The main strategy that will be adopted in developing the four skills:
The skill of speaking,

The skill of reading,

The skill of writing,

The skill of listening,

Also, enable the students for the use of grammar correctly.

10. Course Structure

nameek Hours| Required Learning Unit or subject Learning Evaluation

Outcomes name method W




Speaking — Introduction: about | Teacher- Discussion
Listening — Reading ﬁgg&’&?}%ﬁg{s of | Student

— Writing intermediate Plus. Orientation

Speaking — Grammar: Have (got) | Teacher- Discussion
Listening — Reading | 1 Practices. Student

— Writing Orientation

Speaking — Should/must, Teacher- Discussion
Listening — Reading g‘;‘;ﬁfgigssgg ging. | Student

— Writing ' ~ | Orientation

Speaking — Vocabulary: words | Teacher- Discussion
Listening — Reading teﬁla;rggatsgsggﬁéh . | Student
— Writing the doctors. Orientation

Speaking — Grammar: Vderb Teacher- Discussion

H H _ H patterns an
LI\S/;[/intIT]% Readmg infinitives, practices. g[ruigﬁ?attion
— Writi
Speaking — Time and conditional | Teacher- Discussion
Listening — Reading ?J\f‘#;ﬁsaggaocg'r‘]’zz | Student
— Writing listening and ~ | Orientation
speaking/ life in
2050.
Mid-term Exam Mid-term Exam Mid-term Mid-term Exam
Exam
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8 Speaking — Reading and | Teacher- Discussion
Listening — Reading ;E;arﬁg‘g; Ig‘;o‘l’i":”d S | Student
— Writing ' Orientation

9 Speaking — Vocabulary: Hot Teacher- Discussion
Listening — Reading ‘;ﬁ;brsr( ;ige' get-do | gyydent
— Writing ' Orientation

10 Monthly exam Monthly exam Monthly Monthly

exam exam

11 Speaking — Expressions about | Teacher- Discussion
Listening — Reading z’r‘]g'asrfg'ons Wit S0 | stydent
— Writing ' Orientation

12 Speaking — Grammar: actives Teacher- Discussion
Listening — Reading stcﬁgji"’es voice, | Student
— Writing ' Orientation

13 Speaking — Verbs and nouns that | Teacher- Discussion
Listening — Reading g‘r’atcot%ztge“ Student
— Writing ' Orientation

14 Speaking — Reading: aboutthe | Teacher- Discussion
Listening — Reading ng’éfs%r?sf DNA. | student
— Writing Orientation

about(notices).

18




15

Speaking —
Listening — Reading
— Writing

Study material
review

Teacher-
Student
Orientation

Discussion

19




11. mam e

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports.....etc

methed Learning and Teaching Resources

Required textbooks (curricular books, if any)

Headway pre-intermediate plus student's book

Main references (sources)

Recommended books and references

= 0 ap § =

Electronic References, Websites




Course Description Form

1. Course Name:

Mathematical Analysis (2)

2. Course Code:

MS 306

3. Semester / Year:

Second Semester / Third Year

4. Description Preparation Date:

10/1/2025

5. Available Attendance Forms:
Official working hours
6. Number of Credit Hours (Total) / Number of Units (Total)

60 hours / 3 units

7. Course administrator's name (mention all, if more than one name)
Name: dr. Ahmed Maher Salih
Email: ahmed.m.salih@tu.edu.iq

8. Course Objectives

Course Objectives 1. Mathematical analysis aims to introduce the student to the basic
concepts and techniques of real analysis.

2. Understanding  Differentiation helps students develop an
understanding of how a function's output changes in response to small
changes in its input.

3. Analyzing Extrema: Differentiation enables the identification and
analysis of critical points, which include local maxima and minima of a
function.

4. Analyzing Graphs and Behavior: Differentiation provides valuable
insights into the behavior of a function's graph.

5. Approximating Areas: Riemann integration allows us to
approximate the area under a curve by dividing the region into smaller
rectangles and summing their individual areas. The aim is to obtain a close
approximation to the exact area.

6. Understanding Measurable Sets: Measure theory aims to study
measurable sets and their properties. Measurable sets are subsets of a
measure space. The aim is to define and characterize measurable sets and
explore their properties.

7. Generalizing Integration: The Lebesgue integral aims to provide a
more general and flexible framework for integration compared to the
Riemann integral.




8. Overcoming Riemann's Limitations: The Lebesgue integral aims to
overcome the limitations of the Riemann integral, such as the inability to
integrate functions with unbounded or discontinuous points.

9. Teaching and Learning Strategies

Unit or subject

Type something like: The main strategy that will be adopted in delivering
this module is to encourage students’ participation in the exercises, while
at the same time refining and expanding their critical thinking skills. This
will be achieved through classes, interactive tutorials and by considering
type of simple experiments involving some sampling activities that are
interesting to the students.

10. Course Structure

nameek Hours | | Required Learning Unit or subject Learning Evaluation
Outcomes name method W
Through
Definitions and tests, general
First 4 examples Continuity theoretical guestions,
and
discussion
Definitions and . Gengral
Secon Uniformly . guestions
4 examples . theoretical
d continuous and
discussion
General
Third 4 Propgrty _and Intermediate theoretical guestions
application value and
discussion
Definitions and The sequence Gene_:ral
) . guestions
Fourth 4 examples and series of theoretical and
functions . .
discussion
Uniformly
Fifth 4 Propgrty _and convergence and theoretical Quiz
application point wise
convergence
General
Interval of Power series uestions
Sixth 4 convergence of theoretical 9 and
power series . .
discussion
Definitions and Riemann Gengral
Seven . . . guestions
4 examples integration theoretical
th and
discussion
Definitions and Continuous
Eighth 4 examples functions and theoretical Quiz
Riamann




integration
- Monotonic General
Definitions and functions and uestions
Ninth examples : theoretical d
Riamann and
integration discussion
Some properties Lebesgue Monthl
Tenth of Lebesgue Theory of theoretical y
. . . exam
integration Integration
— General
Definitions and Lebesgue :
Elei;]/en examples Theory of theoretical que;lsr;udons
Integration discussion
Convergence General
Definitions and Linear space of :
Twelft : . guestions
h examples Riemann theoretical and
integration : .
f : discussion
unction
Measurable General
Thirte Definitions and function and . guestions
theoretical
enth examples Lebesgue and
integration discussion
- General
_— Continuity of :
Fourte Definitions and . guestions
Lebesgue theoretical
enth examples . . and
integration di :
iscussion
, Definitions and Functions of Gengral
Fifteen . guestions
h examples bom_mpled theoretical and
variations : :
discussion

11. Course evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports etc

12. Learning and teaching resources

Required textbooks (methodology, if any)

Adel Ghassan Naoum, Introduction to Mathematical
Analysis, Mosul University Press, 1986

Main references (sources)
Recommended supporting books and
references (scientific journals, reports...

Rudin, W., Principles of Mathematical Analysis,
3rd ed., 1976, McGraw-Hill, Inc., New York, USA.

Electronic references, Internet sites

https://en.wikipedia.org/wiki/Mathematical_analy
sis




Course Description Form

1. Course Name:

Number theory

2. Course Code:

MATH 354

3. Semester / Year:

Second Semester / Third Year

4. Description Preparation Date:
2/1/2025

5. Available Attendance Forms:
In attendance
6. Number of Credit Hours (Total) / Number of Units (Total)

60 hours / 3 unit

7. Course administrator's name (mention all, if more than one name)

Name: Rana Hazim Jasim
Email: rana.hazim@tu.edu.iq

8. Course Objectives

Course Objectives Number theory aims to introduce the student to
the concepts of:

2. Linear congruence
3. Inverse square law

4. Introduce the student to Ferman's theorem and
Wilson's theorem

5. Power sediments
6. Arithmetic functions
7. Dieuw-Watt equations.

9. Teaching and Learning Strategies

Unit or subject

10. Course Structure




i ddparning Hours Required Learning name Learning Evaluation
Outcomes method method W
Algorithmic division
1 4 a_nq greatest common divisibility Lectures Discussion and
divisor, examples and tests
definitions
9 4 Definitions and Prime numbers Lectures Discussion and
Examples tests
The fundamental
Examples of theorem of arithmetic Discussion and
3 4 Applications of the . Lectures
and some of its tests
Theorem e
applications
The Concept of . .
. Discussion and
4 4 Congruence and Its Linear congruence Lectures
. . tests
Basic Properties
Examples of . . . .
5 4 Applications of the Chinese remainder Lectures Discussion and
theorem tests
Theorem
Examples of Discussion and
6 4 Applications of the Ferman's theorem Lectures tests
Theorem
Examples of Discussion and
7 4 Applications of the Wilson's theorem Lectures
tests
Theorem
3 4 Definitions and Power sediments Lectures Discussion and
Examples tests
Quadratic Remainders . .
. Discussion and
9 4 and the Law of Binary Inverse square law Lectures tests
Inverse
10 4 Definitions and Arithmetic functions Lectures Discussion and
Examples tests
4 Definitions and Derschelt Discussion and
11 L Lectures
Examples multiplication tests
4 Linear Diophantine Discussion and
12 Equations and Special | Diewathen equations Lectures tests
Cases
13 4 Definitions and Irrational numbers Lectures Discussion and
Examples tests
14 4 Definitions and Algebraic numbers Lectures Discussion and
Examples tests
4 Definitions and Representing integers Discussion and
15 Lectures
Examples as sums of squares tests

11. Course Evaluation

The grade is distributed out of 100 according to the tasks assigned to the student, such as daily
preparation, daily, oral, monthly and written exams, reports, etc.




12. Learning and teaching resources

Prof. Dr. Faleh bin Imran Al-Dosari, “Introduction to
Required textbooks (methodology if any) Number Theory”, Umm Al-Qura University - Makkah
Al-Mukarramah, 2007

William Stein," Elementary Number Theory:
Primes, Congruences, and Secrets" ,November
16, 2011.
Victor Shoup , "A Computational Introduction to
Number Theory and Algebra", (Version 2),
2008.

Main References (Sources)

Recommended supporting books and
references (scientific journals, reports...)

Electronic references, websites




Course Description Form

1. Course Name:

Subjects in Geometry

2. Course Code:
MATH-3011

3. Semester / Year:

Second Semester/Third Year

4. Description Preparation Date:
1 January 2025

5. Available Attendance Forms:
Classroom or electronic by Web
6. Number of Credit Hours (Total) / Number of Units (Total)

60 Hours/3 Units
7. Course administrator's name (mention all, if more than one name)

Name: Azher Abbas Mohammad
Email:drazh64 @tu.edu.iq

8. Course Objectives

. Students must realize basic concepts in Euclidean geometry.

. Learning a student's haw the Axiomatic system work with its contents,
postulates, theorems, exercises.

. Students must know a philosophy of Euclidean and non- Euclidean geometry.

. Developing the ability of students in treat with a non-Euclidean geometry
such as points, lines, surfaces, spaces which takes its meaning from the
axiomatic system.

. Providing students with experience and skills in treatment with the concepts
in hyperbolic and Elliptic geometry

. Providing students with experience and skills in treatment with the concepts in
hyperbolic and Elliptic triangles and the triangular relations for them.

9. Teaching and Learning Strategies

This course characterized that it represent one of the three mathematical structures




which is geometrical structure. So the learning strategy based on training the student

to expand his imaginative understanding to comprehended concepts

of non-

Euclidean geometries that contradict each other .This comes by helping the students
to imagine a non-planer spaces such as Poincare and Riemann spaces that deals with
a different concepts of parallelism and Orthogonality and deals with a non-Euclidean
triangles. Then the focus will be on following up with students by assigning them
some home works and discussing solutions and proofs in each lecture in order to
adopting proof methods based on axiomatic system and the mathematical thinking
approach and adopting several methods to evaluate the extent of students
understanding of the scientific material based on oral scientific discussion and some
quizzes, in addition to two quarterly tests during the semester.

10. Course Structure

nameek Hours| Required Learning Unit or subject Learning Evaluation
Outcomes name method W
1 4 Learn about the history Brief history of Theoretical Oral tests and
of geometry and its geometry and Lecture and quizzes
origins Euclidean Axiomatic | discussion
system
2 4 Concepts of axiom, Hilbert Axiomatic Theoretical Oral tests and
postulate and axiomatic system Lecture and quizzes
systems discussion
3 4 Dealing with the most | The power of a point | Theoretical Oral tests and
important concepts of with respect to a Lecture and quizzes
circles circle , pencil of discussion
hyperbolic and
elliptic circles
4 4 Inversion concept with | Inversion, inversion | Theoretical Oral tests and
respect to a circle relations and some Lecture and quizzes
theorems and discussion
exercises
5 4 Cross ratio concept | Cross ratio of Theoretical Oral tests and
collinear four points Lecture and quizzes
on a line definitions discussion
and properties
6 4 Developing of non- Fifth Euclidean Theoretical Oral tests and
Euclidean concepts in | postulate reward and Lecture and quizzes
geometry axiomatic system of discussion
hyperbolic geometry
in Poincare space
7 4 Haw to measure a Hyperbolic distance Theoretical Oral tests and
hyperbolic distance in | between two points Lecture and quizzes
Poincare space in Poincare space discussion
8 4 Learning a parallelism Hyperbolic lines, Theoretical 1t Midterm

concept in Poincare

parallel and meeting

Lecture and

exam in previous

9




obligue triangle

with examples

space lines discussion weeks(1-7)
9 Haw to measure a Hyperbolic vertical Theoretical Oral tests and
vertical hyperbolic distance and angle of | Lecture and quizzes
distance parallelism discussion
10 Recognition the Hyperbolic right Theoretical Oral tests and
relation between the triangle ,relation Lecture and quizzes
elements of hyperbolic | between its elements discussion
right triangle with examples
11 Recognition the Hyperbolic oblique Theoretical Oral tests and
relation between the triangle ,relation Lecture and quizzes
elements of hyperbolic | between its elements discussion
oblique triangle with examples
12 Identifying the Introduction in Theoretical Oral tests and
axiomatic system of | elliptic geometry and | Lecture and quizzes
elliptic geometry Riemann unite sphere | discussion
and stereographic
projection
13 Haw to calculate a The elliptic distance | Theoretical Oral tests and
elliptic distance on between two points Lecture and quizzes
Riemann Sphere on Riemann sphere discussion
and its projection in a
plane
14 Recognition the Elliptic right triangle | Theoretical Oral tests and
relation between the ,relation between its | Lecture and quizzes
elements of elliptic elements with discussion
right triangle examples
15 Recognition the Elliptic oblique Theoretical 2" Midterm
relation between the triangle ,relation Lecture and exam
elements of elliptic between its elements discussion

11. Course Evaluation

Couse evolution of a student including the sum of the following two parts

1. Formative Evalution 40%

2. Summative Evalution

(Final Exam 60%)

12. Learning and Teaching Recourses
Required textbook(Curricular book, if any):

Main References (Sources):
1985 Jia sall dxala aillas | " dusnigll s i) alai® ) pudl deal Cla l) 2

( 2 exams through the term 30% and Oral discussion 5% and Quizzes 5%)

1992 slary — il g Acludall ASaT) iy Mgl & Aulal aaalia " jUaall Cled Jll

Jaa sall dnalas A Al AS (0 s e (s o) Slae ] (e e

10




Recommended book and references (Scientific journals, reports,...):

1988 — alary — el adeill aldae | "Aiaad) duigh " ) pebad) sl alls
Electronic Reference ,Web sites:

Aalall ) 5 0limn 5 AadiISU duaigl) S

https://www.alfreed-ph.com/2018/03/No-Euclid-Engineering-
pdf.html#tgoogle vignette

11



Course Description Form

1. Course Name:

Fuzzy Mathematics

2. Course Code:
MATH 352

3. Semester / Year:

Second Semester/ Third Year

4. Description Preparation Date:

5 January 2025

5. Available Attendance Forms:
Classroom
6. Number of Credit Hours (Total) / Number of Units (Total)

60Hours / 3 Units

7. Course administrator's name (mention all, if more than one name)

Dr. Nizar Khalf Hussein
Email: nizar.dikhil@tu.edu.iq

8. Course Objectives

Course Objectives . Introduce students to the principles and concepts of
fuzzy mathematics and its applications in various fields.
Develop a strong understanding of fuzzy sets, their
properties, and how they.differ from traditional crisp
sets.

. Explore different types of fuzzy mathematical systems.

. Provide practical experience in designing and
implementing fuzzy mathematical systems using
appropriate software tools and programming languages.
Enable students to analyze and evaluate the
performance of fuzzy mathematical systems in terms of
accuracy, interpretability, and computational efficiency.
Enhance critical thinking and problem-solving skills by
applying fuzzy mathematics techniques to real-world
problems characterized by uncertainty and ambiguity.

in fuzzy logic, such as fuzzy control systems, fuzzy
decision-making, and fuzzy pattern recognition.

9. Teaching and Learning Strategies




Unit or subject

. Active Learning: Encourage active participation

through engaging questions and mathematical
challenges to stimulate curiosity and interaction.
Practical Application: Link learning to practical
applications by presenting real-world problems that
students must solve using fuzzy mathematics.
Collaborative Learning: Promote group work in small
teams to solve modeling problems, allowing students
to exchange knowledge, ideas, and experiences.

Use of Technology: Utilize available technological
tools and software to enhance learning and analyze

fuzzy models.

10. Course Structure

nameek Hours Required Learning Unit or subject Learning Evaluation
Outcomes name method WS

1 4 Introduction to Fuzzy The difference Lecture Discussion and

Mathematics between classical Tests
logic and fuzzy logic

2 4 Basic Definitions and Representation of Lecture Discussion and

Concepts membership Tests
functions

3 4 Basic Definitions and | Triangular function, Lecture Discussion and

Concepts trapezoidal function, Tests
and Gaussian
function

4 4 Basic Definitions and | Operations on fuzzy Lecture Discussion and
Concepts sets Tests

5 4 Basic Definitions and Linguistic variables Lecture Discussion and
Concepts Tests

6 4 Fuzzy Sets Properties of fuzzy Lecture Discussion and
sets Tests

7 4 Fuzzy Sets Fuzzy Relation Lecture Discussion and
Tests

8 4 Fuzzy Sets Methods of Lecture Discussion and
representing fuzzy Tests

9 4 Fuzzy Sets Operations on Lecture Discussion and
matrices Tests

10 4 Fuzzy Sets Properties of fuzzy Lecture Discussion and
relations Tests

11 4 Fuzzy Sets Composition of Lecture Discussion and
relations in a-cut Tests

13




12 Fuzzy Sets Cylindrical Extension Lecture Discussion and
Tests

13 Fuzzy Sets Application on Lecture Discussion and
relations Tests

14 Fuzzy Sets Fuzzy arithmetic Lecture Discussion and
Tests

15 Fuzzy Sets Fuzzy arithmetic Lecture Discussion and
Tests

14




11. Effort (40 Marks): The effort marks are distributed as follows:

First Exam: 15 marks.

Second Exam: 15 marks.

Assignments and Class Participation: 10 marks.
Final Exam: 60 marks, making the total 100 marks.

12. Teaching and Learning Resources:

o Required Textbooks (if any): None
e Main References (Sources):
o Chen, G., Pham, T.T., 2000. Introduction to fuzzy sets, fuzzy logic, and fuzzy control
systems. CRC press.
o Ross, T.J., 2005. Fuzzy logic with engineering applications. John Wiley & Sons.
o Supplementary Books and References (Scientific Journals, Reports, etc.):
o Sivanandam, S., Sumathi, S., Deepa, S., 2007. Introduction to fuzzy logic using
MATLAB. Springer.
e Electronic References, Internet Sites:
o Sivanandam, S., Sumathi, S., Deepa, S., 2007. Introduction to fuzzy logic using
MATLAB. Springer.




Course Description Form

1. Course Name:

Medical physics

2. Course Code:

MS205

3. Semester / Year:

First Semester/ Third Years

4. Description Preparation Date:

30/ 1/2025

5. Available Attendance Forms:

Theory

6. Number of Credit Hours (Total) / Number of Units (Total)

30hrs /2 units

7. Course administrator's name (mention all, if more than one name)

Name: Dr. Sabah Salman Hamdi

8. Course Obijectives

Course Objectives Introducing the student to the meaning of medical physics,
how physics is involved in medicine, and how to use physical
concepts in medicine to diagnose and treat diseases, such as
the use of Etc.) and its harm to human health, plants,
animals, and soil. What are the harms resulting from pollution
to everything that surrounds humans and the most important
possible ways to reduce pollution.

9. Teaching and Learning Strategies

Unitor subject | TYPe something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

10. Course Structure

nameek Hour Required Learning Unit or subject Learning Evaluation

Outcomes name method W

Definition & The principle of course Examinations:
examples laser operation + daily &

16




the characteristics
of laser light + its
uses in medicine.
Lectures,
discussion,
dialogue, and tests.

Definition &
examples

Definition of X-
rays - their
characteristics,
method of
generation, lectures,
discussion, dialogue
and tests.

course

Examinations:
daily &
monthly

Definition &
examples

Types of
environmental
pollution\lectures,
discussion, dialogue
and tests.

course

Examinations:
daily &
monthly

Definition &
examples

The harms of
pollution, its
effects, and
solutions to
environmental
pollution.

course

Examinations:
daily &
monthly

Definition &
examples

Various questions,
lectures, discussion,
dialogue and tests.

course

Examinations:
daily &
monthly

Definition &
examples

Risks of X-rays +
risks of using
ultrasound waves +
risks of MRI.

course

Examinations:
daily &
monthly

Definition &
examples

Treatment using
radioactive
elements: (radium +
cesium + gold +
iodine).

course

Examinations:
daily &
monthly

Definition &
examples

Radiation
protection: sources

course

Examinations:
daily &

17




of ionizing
radiation + units
used to measure
radiation and its
effects

Definition &
examples

Magnetic resonance
Imaging device +
helical scanner,
lectures, discussion,
dialogue, and tests.

course

Examinations:
daily &
monthly

Definition &
examples

Ultrasound,
lectures, discussion,
dialogue and tests.

course

Examinations:
daily &
monthly

Definition &
examples

Biological effects
of ionizing
radiation.

course

Examinations:
daily &
monthly

Definition &
examples

lonizing radiation
measuring devices,
lectures, discussion,

dialogue and tests
General definitions

and examples.

course

Examinations:
daily &
monthly

Definition &
examples

Treatment using
ultraviolet radiation

course

Examinations:
daily &
monthly

Definition &
examples

Types of
radiological
Imaging devices,
lectures, discussion,
dialogue and tests

course

Examinations:
daily &
monthly




Course Description Form

1. Course Name:

Computer mathematics

2. Course Code:
MS 309

3. Semester / Year:

Second Semester/Third Year

4. Description Preparation Date:
1 January 2025

5. Available Attendance Forms:
Theory & Lab
6. Number of Credit Hours (Total) / Number of Units (Total)

60hrs / 3 units

7. Course administrator's name (mention all, if more than one name)
Name: Dr. Thekra Ibraheem Latif

Samer Abdulgader Salih
Email: thekra.ilatif@tu.edu.iq

samer.a.salih@tu.edu.iq

8. Course Obijectives

Course Objectives . Know the history & the basic concepts of matlab.
How to install matlab.

commands.
10. Know how input all commands.
11. Learning how to graph in D2, D3.
12. Know what the algorithm & flowchart.
13. Programming in matlab

9. Teaching and Learning Strategies

Unitorsubject | TYP€ something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the same
time refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by considering type of simple experiments
involving some sampling activities that are interesting to the students.

10. Course Structure

nameek Houi Required Learning Unit or subject Learning Evaluation

Outcomes name method W




Definition &
examples

History & definition of
Matlab.

Course
& Lab

Examinations
-daily&
monthly

Definition &
examples

The basic interface of
matlab .

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

The basic interface of
matlab.

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Define mathematics
structure

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Important command in
matlab.

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Write different
equations.

Course
& Lab

Examinations
-daily &
monthly

Definition &
examples

Graphe in matlab D2,
D3.

Course
& Lab

Examinations
-daily &
monthly

Definition &
examples

Graphe in matlab D2,
D3.

Course
& Lab

Examinations
-daily &
monthly

Definition &
examples

Program in matlab

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Program in matlab

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Program in matlab

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Program the
mathematical
methods.

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Program the
mathematical
methods.

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Equation 3D and
programming

Course
& Lab

Examinations
daily &
monthly

Definition &
examples

Preparatory week
before the final Exam

Course
& Lab

Examinations
daily &
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MODULE DESCRIPTION FORM

2\_\»:\)&5\ salall S g CJ}AJ

Module Information
:\é.u“).ﬂ\ salall QLQ)SM

Module Title Advanced Calculus Module Delivery
Module Type Core Theory

O Lecture
Module Code MS 201 O Lab
ECTS Credits 8 Tutorial

O Practical
SWL (hr/sem) 200 O Seminar
Module Level uGlI Semester of Delivery 4

Administering Department Type Dept. Code College | Type College Code

Module
Leader

Asst.prof Dr. Zeyad Mohammed

Abdullah e-mail Zeyaemoh1978@tu.edu.iq

Module Leader’s Acad. Title | Assistant Professor | Module Leader’s Qualification | Ph.D.

Module Tutor

Samir Abdulkadir Salih e-mail Samiraliraqi92@tu.edu.iq

Peer Reviewer Name

Scientific Committee

Approval Date

07/01/2024 Version Number | 1.1

Relation with other Modules
6 AV Al 5ol ) sall ae 48D

Prerequisite module

Calculus (2) Semester 1

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

A0l YY) il ginall g alacil) il 5 Al Hall salall Cilaal

Module Aims
)l 33l Calaal

14. Identify the basic concepts in moments and centers of masses.

15. Learn to find moments and centers of masses by double and triple
integrals.

16. Learn about the relationship between linear integrals and Crane's
theorem.

17. Learn the basic concepts of divergence and rotation.

23




18. Use the Stokes case to find the work done on vectors.

1. Recognize the fundamental principles associated with moments and
centers of masses.

2. Acquire the skills to determine moments and centers of masses using
double and triple integrals.

Module Learning 3. Gain an understanding of the correlation between linear integrals and

Outcomes

A 2l Bl lail il e Crane's theorem.

4. Familiarize yourself with the fundamental ideas behind divergence and
rotation.

5. Employ the Stokes case as a method to calculate the work performed
on vectors.

Indicative content includes the following.

Part A - Masses and Moments

Masses and Moments in two and three Dimensions. Mass, First Moments, Center of
Mass, Moments of Inertia (second moments), 2- Masses and Moments in Two and

Indicative Contents | three Dimensions (Polar, Cylindrical and Spherical Coordinates [25 hrs]
il Y el sinal

Part B - Integrals
Line Integral, Green's Theorem and Surface Area.
Divergence and Circulation, Flux (Divergence and Stokes's Theorem). [32 hrs]

Learning and Teaching Strategies

aalail) 5 alaill il i

Strategies

Student Workload (SWL)

lUall ol all Jasl)
Structured SWL (h/sem) 03 Structured SWL (h/w) 6.2
Jeaill JMA QU alaiiall aal ) Jesl) Lo sand Ul aliial) asd jall Jaall :
Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 71
Juadl) DA Qlall alaiiadl yee ol el Jaal) e sand Callall alatiall e ol Hall Jaal) '
Total SWL (h/sem) 200
Juail) JM& Ul IS )5l Jas)
Module Evaluation
@»\)ﬂ\ saldl) e_us.a
Time/Nu ) Relevant Learning
Weight (Marks) Week Due

mber Outcome

Formative ‘ Quizzes 3 15% (15) 5,7, 10 LO #1, 2,10 and 11

24




assessment

Assignments 3 15% (15) 3,8,12

Projects / Lab.

Report 1 10% (10) 13 LO#5,8and 10
Summative | Midterm Exam 2 hr 15% (10) 7 LO # 1-7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

ngla.d\ = Y G\.@_'ml\

Material Covered
Week 1 | Functions of Several Variables , Limits, continuous
Week 2 | Partial derivatives , The Chain Rule, Directional Derivatives and Gradient Vectors
Week 3 | Tangent Planes and Differentials, Extreme Values and Saddle Points
Week 4 | Double Integrals , Area in polar coordinates
— Masses and Moments in two Dimensions , Mass, First Moments, Center of Mass, Moments

of Inertia (second moments), Radius of gyration, Centroid
Week 6 | Triple integrals Masses and Moments in two Dimensions and Three Dimensions
Week 7 | Masses and Moments in (Polar, Cylindrical and Spherical Coordinates)
Week 8 | Mid Exam
Week 9 | Line Integral
Week 10 | vector fields, , work
Week 11 | Circulation and flux
Week 12 | Green's Theorem
Week 13 | Surface Area
Week 14 | The Divergence Theorem
Week 15 | Stokes's Theorem
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
oAl e ) mlgiall

Material Covered
Week 1
Week 2
Week 3
Week 4

25




Week 5
Week 6
Week 7
Learning and Teaching Resources
u.u:x‘).lﬂ\j ?Lz_d\ J.JL\AA
Available in the
Text .
Library?
_ Thomas, George Brinton, Maurice D. Weir, Joel Hass,
Required Texts Frank R. Giordano, and Recep Korkmaz. Thomas' Yes
calculus. Vol. 12. Boston: Pearson, 2010.
Recommended Thomas, George Brinton, Ross L. Finney, Maurice D.
Texts Weir, and Frank R. Giordano. Thomas' calculus. No
Reading: Addison-Wesley, 2003.
Websites
Grading Scheme
Gila sl llads
STl Grade i) WELE Definition
(%)
A - Excellent Dl 90 - 100 | Outstanding Performance
SuCCess B - Very Good las s 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
50 - 100 D - s ] . . . _
( ) Satisfactory sia 60 -69 | Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
. . " More work required but credit
- Aallaall | -
Fail Group FX - Fail (* ) el | (45-49) awarded
(0-49) E _ Eail oy (0-44) Conslderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2\_\»:\)&5\ salall S g CJ)AJ

Module Information
:\é.u“).ﬂ\ saldl) t_il.njlm

Module Title Ordinary Differential Equations Module Delivery
Module Type C Theory

O Lecture
Module Code MS 202 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level uGll Semester of Delivery 3

Administering Department

Type Dept. Code College | Type College Code

Module

Esraa Habeeb Khaleel e-mail Esraa.h.khaleel@tu.edu.iq
Leader
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name I/ e-mail 1l
SEIETTNE CEmmmiiee 2025/01/05 Version Number | 1.1
Approval Date

Relation with other Modules
6 AV Al 5ol ) sall ae 28D

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
403 YY) il ginall g alail) il 5 Al Hall salall Caloa

Module Aims
)l 33l Calaal

19. To learn the basics of differential equations

20. To learn the classification and types of differential equations.

21. Training the student on methods and strategies for solving differential
equations.
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22. ldentify the applications of differential equations in different fields
such as physics, chemistry and engineering sciences .

Module Learning
Outcomes

Al Hall 3alall alatll il j3a

6. Understanding the basics concepts of differential equations

7. The ability to recognize between types of differential equations of the
first order.

8. The ability to distinguish between methods of solving ordinary
differential equations of first order.

9. Gaining the ability and skill to use methods of solving first order
differential equations and dealing with them.

10. learning the linear homogenous and non-homogenous differential
equations with constant coefficients of n-th order.

11. The ability to solve linear homogenous and non-homogenous
differential equations with constant coefficients of n-th order by using
different methods.

12. learning the Linear differential equations with variable coefficient like
Euler equation and the method of solving this equation

13. Gaining the ability to analyze, explain and solve problems.

14. Providing the student with the skills of communication, expression and
discussion to stimulate mathematical thinking, understanding and
solving mathematical issues.

Indicative Contents
Aaala Y1 il ginll

Indicative content includes the following.
Chapter 1

Fundamental concepts, differential equations, order of differential equation, degree of differential
equation, solution of differential equation, kinds of solution, formulation of differential equation,

initial value problem. [15 hrs]
Chapter 2

Differential equations of first order and first degree, equations of separation variables,
homogenous equations, differential equation with linear coefficients, exact and non- exact

equations, linear differential equation and Bernoulli equation with examples . [18 hrs]

Chapter 3

Linear differential equation of n th order with constant Coefficient, linearly dependent functions,
linearly independent functions, Wronskian determinate. Operator method, examples. [18 hrs]
Chapter 4

Linear homogenous differential equation with constant coefficients of n-th , Characteristic
equation roots, linear non - homogenous differential equation with constant coefficients of n-th,
Undetermined Coefficients method , Variation of parameters, examples. [18 hrs]

Chapter 5

Linear differential equations with variable coefficient, Euler equation, examples
[18 hrs]

Learning and Teaching Strategies

alall 5 alaill il il

Strategies
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The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by considering type of simple
experiments involving some sampling activities that are interesting to the
students.

Student Workload (SWL)
ClUall ol ) Jasl

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jeail) DA Calall a1aiiall sl ) Jas) Lo yaud lUall Jaiall (asd jall Jaal)
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5
Jeadll JDa (Ml liiall e asl yal) Jeal) Lo paud llall aliial) ye oasd yall Jaal
Total SWL (h/sem) 150
Jadl) DA Qlall Ul jall el
Module Evaluation
:\:Lm‘JJJ\ 3alall ?'Lm
Time/Nu Relevant Learnin
Weight (Marks) Week Due -
mber Outcome
_ 3,5,7,

Quizzes 6 30% (30) LO#1-4 6and 7

. i 10,12,15
ormative

Assignments 5 10% (10) 2,4,6,11,13 LO# 1,3,45and 8
assessment :

Projects / Lab.

Report
Summative | Midterm Exam 2hr 10% (10) 7 LO#1-5
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)ﬁaﬂ\ (= s GL@.’\A\

Material Covered

Fundamental concepts, Differential equation, order of D.E. , degree of D.E., Solution of
D.E.

Week 1

Week 2 | Kinds of solutions, formulation of D.E., Initial value problem, examples

. Differential Es. of first order and first degree, equations of separation variables,
Week 3
examples.
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Homogeneous D.Es. and equations with linear coefficients, methods of solution

Week 4
,examples.
Week 5 | Exact and not Exact differential equations, integral factor, examples
Week 6 | Linear differential equation and Bernoulli equation, methods of solution , examples.
Linear D.Es. of n- th order with constant coefficients and the linearly
Week independence,examples.
Week 8 | Mid-term Exam
Linear differential equations with constant coefficients and the operator method,
Week examples.
Week 10 Linear homogenous D.Es. with constant coefficients , Characteristic equation
roots,examples.
linear non homogenous D.Es. with constant coefficients, Undetermined Coefficients
Week 11 ,examples
Week 12 linear non homogenous D.Es. with constant coefficients, Variation of parameters
,examples
Week 13 | Linear differential equations with variable coefficient, Euler equation .
Week 14 | Homogenous Euler equation, method of solution , examples.
Week 15 | Non -homogenous Euler equation, method of solution, examples.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
oidall e V) #leiall
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
ua,g).lﬂ\j elzﬂ\ JJLAA
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Available in the
Text .
Library?
1) AValaddl Ja Bok" cumw 2e a9 gé_’u\)au\ deal Alla
1 calzll Canall g lad) adlaill 350 55 " dplialadl)
Required Texts 980 < 5 e Yes
(2 4ii dan i ¢ pgd Gladle " lialdl) Y alaall M )yl bl
Sl Hha ¢ Guaadiall 33w (e 1972 ¢ il Jaa g
1. Elementary differential equations — Earl D. Rainville
Recommended and Bedient E , 1990 No
Texts 2. Ordinary Differential Equations , Gabriel Nagy, 2021
Websites
Grading Scheme
Gilaall lads
L Grade pail) HETE Definition
(%)
A - Excellent Dlial 90 - 100 | Outstanding Performance
Success B - Very Good las 2 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
50 - 100 D - s ] . . . _
( ) Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
, 5 " More work required but credit
- \ -
Fail Group FX - Fail (Aahaell 28) ol | (45-49) awarded
(0-49) E _ Fail el (0-44) Conglderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2\_1»:\)&5\ 3Ll S g CJ)AJ

Module Information
:\é.u\‘).ﬂ\ 3aldl) &_A.AJSM

Module Title azllaial Module Delivery
Module Type C Theory

O Lecture
Module Code MS 203 O Lab
ECTS Credits | 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level uGllI Semester of Delivery 3
Administering Department MS College | CSM
Module Ahmed Maher Salih e-mail ahmed.m.salih@tu.edu.iq

Leader
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph.D
Module Tutor | Sara Ismail Khalil e-mail Sarah.khalil@tu.edu.ig
Peer Reviewer Name Mundher Abdullah e-mail mun880088@tu.edu.ig
Khalee

SElEmiie Conmmiizs 17/01/2025 Version Number | 1.1
Approval Date

Relation with other Modules
AN Al all 3 gall ae 28D

Prerequisite module Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
40U Y) il ginall g alacil) il 5 Al Hall salall Cilaal

Adlaia¥l g g sl L) adlaall a5 1

Al ,3 ALY 5 G i e e il 2

bl s a8 sl a4 48 jra g Aaaiial) a3l e ol 3

Lo i yaall Al 505 (bl 5 o8 531 Sl A 4 ymn 5 5 patosall oy 553 e el 4
AS i) Jlaiay) 4diS alla g Jlaia ) ali€ 5 Jlaiay) 48U adla 2l

A jidall Jlaia ! a8l alla g Jlaia ) 4B 5 Juaa) 48l alla dul ja -5

Module Objectives
)l 3alall Calaal

Module Learning 1. Al Gy laall Gl SY
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Outcomes 2. Alda¥) g s gal danlil Ci et dedia e oyl
3. abial ae A8 jiiall Jlaia V) 43S ally g Juaia V) Al ally 5 Juaia V) 4diS alls G Sl
sl ) 5lall alal) il 53 e i
4. L odalls @85l s sae e Lo alial ) ja g Lee) )5 Aaaiall Cilay 5 51l e el
5. Akl Qllall Coay )
6. Gkl dnal )l dpall & 5l
7. Akl da G shd il
8. Amae Ul e 45 hall Gl
9. .colull Adslies Al san
1- Alaia¥) g gun sl dpnlil Ciy a5 dadia ) 10( Slelu
2- ) Akl Allaia ) 5w ads e 4wl 10( Slelu
3- ) kel sl g Aadatiiall ilay j ) e b il 10( Slela
Indicative Contents 4- Yokl @85l s s g Ll alial Al 010( el
f*-pl-i?u}“ QQM\ o- & g;“‘\—‘d\ g;"—..‘:‘u\} gs"—..‘-‘H\ @)jﬂ\ 52 et (e é\} T’)“‘:‘““M ‘—‘l’-’..)}m L.A‘-’ ‘JJ’:‘X‘
) Lale alial]12( el
6- adlay Juial) adiS ally e o il g Clay ) gl Juaia¥) add g allag o g jall ad g Al
) 4c siie alia) ae A8 jidall Juaia) AdiS alla s Jlaia¥) 4li€] 0 el

Learning and Teaching Strategies

addail] 5 abeil) ilyasi) jiad

ta‘Ugjuﬂ\‘f:\SJW\énuM\@Mﬁshah}\e&ﬁ&@@é&uﬂ\%}\w\w\ﬂ

Strategies Aol el yall 5 J il JBA o D (Giiad i a8 1) a8 Lganu g3 g (28 Sl O Hlga (paeal

Ol agd ) el 24 Al ey et ) dad) ol ¢ 8 il DA e s el

Student Workload (SWL)

Structured SWL (h/sem) 28 Structured SWL (h/w) 50
Jumill 3 Ll oiial) ol 5l Jesl e sand Uall il a5 Jaal '
Unstructured SWL (h/sem) 29 Unstructured SWL (h/w) 48
Juadl) DA Qlall adaiidl jee ol el Jaal) e sand Callall alatiall e ol Hall Jaal) :

Total SWL (h/sem)
Jeaill 33 llall ISl 5all Jeal

150
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Module Evaluation
Al ) Balall api

Time/Numbe

Relevant Learning

Weight (Marks) | Week Due
r Outcome

Quizzes 4 20% (20) 4 -5-8-10 | LO#1, #2 and #7, #8
Formative T 5 10% (10) 6-12 LO #3, #4 and #5, #6,
assessment #8
(s oSl il Projects / Lab.

Report 1 10% (10) 13 LO #5, #7 and #8
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #8
assessment |
ol il Final Exam 3hr 50% (50) 16 All

Total assessment

100% (100
Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)j‘.‘-m gc}_u.n‘ﬁ\ GL@.’\A\

Material Covered

AdlaiaY) 8 dadha - Apalal) Lgaalia g Adlaial) Ciy pi- Eilaall g Aand) pLadl) - o) g8
Week 1 | | . .

Aallaiadd daala)
Week 2 Lllaia¥) a0 - Eilaadld aaad) ¢ gilB- Adasi yall g Adiieaal) Eiland) - Elaadl Gyl o5 3

ee

ai s Jlaia¥) g 881 g3l Julasl) g Jlaia¥) g Jladal)
Week 3 i

. L X
Week 4 I h

4 gdad) ) priall - ) gldind) psriial) iy gl - Aladial) 4y gdall Cf yaiall i paiall -
Week 5 . .

Allaia¥) o gill J)ga - Jualiall ) gdiad) paaiiall damy j gil) ABA) - padiall dmy 5 gil) Ad)Al)
Week 6 . .

Al G BOAY - paliesal) () gudad)
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Crltill g a g jadl g dad gial) Aoyl

Week 7
ad) ad gd ddly Al) g o) gilY)
Week 8 agad) Al g ddla g dacdl) g o g3
a5 LS Y g o ) il g oda i) a8 i)
Week 9 § §
Craal) 93 @358 9 (sl @it 9 adaiial) aliiial) a5 sl
Week 10
Ol g3 2388 5 (Bl (putigh) @ jsilly (i) a5l
Week 11
Y‘ - -” ‘ - - -~ LA ‘ L 4 ’
Week 12 | € &gl g (A0 s g aliiial) a6l
Ul 20 o g LalS 20 ) o8
Week 13 = RS &os
) ag el
Week 14 ﬁm &J}d
IS L4 » P
el S R 2 g (i oS 2 ) 6
Juadl) Aled ladal
Week 16 Al
Delivery Plan (Weekly Lab. Syllabus)
oidall e ) Zleiall
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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U‘“..‘)ﬂ\} ral:uj\ )JLAA

Learning and Teaching Resources

Available in the
Text .
Library?
Required Texts slaa¥ g ddlaia¥l " i) (ud gy il Yes
4 sllaall (o gl
Recommended
No
Texts
Websites
Grading Scheme
Gila il abas
Group Grade ) Marks % | Definition
A - Excellent ) 90 - 100 | Outstanding PerformanceJas ¢l
Above average with some errors (.
B - Very Good las 80 -89 AU Y1 jans s a5l
Success Sound work with notable errors
Group C - Good = 7079 1 5h L olaal g el Jo
(50 - 100) D- L 60 - 69 Fair but with major shortcomings
Satisfactory > 5 S a3 e Sy Jale
- . Work meets minimum criteria
E - Sufficient J e 50 - 59 bl e 31 sl s el
More work required but credit
EX — Fail (Aduadll 28) il | (45-49) awarded
Fail Group z siaal) Glaiti¥) (S5 Jaall (e 2 5all llas
(0-49) Considerable amount of work
F — Fall ) (0-44) required
sl Jaal) (e S o

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJ)AJ

Module Information
:\é.u“).ﬂ‘ salall QLQ)SM

Module Title Group Algebra Module Delivery
Module Type C Theory

O Lecture
Module Code MS 204 O Lab
ECTS Credits 6 Tutor.lal

O Practical
SWL (hr/sem) 150 O Seminar
Module Level uGlI Semester of Delivery 3
Administering Department Type Dept. Code College | Type College Code
Module Ali Shebl Ajeel e-mail | ali.shebl@tu.edu.ig

Leader : : :
, . Module Leader’s
Module Leader’s Acad. Title | Instructor Qualification Ph.D.
Module Tutor Omer Abdulrazzaq Abdullah e-mail omerabdulrazzaga@tu.edu.iq
: Akram Salim . .
Peer Reviewer Name Mohammed e-mail akr_tel@tu.edu.ig
Scientific Committee Version
Approval Date 07/01/2025 Number 11
Relation with other Modules
6 AV Al 5ol ) sall ae 28D

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0l YY) il ginall g aleil) il 5 Al Hall Balad) Calaa

Module Aims Giving the student definitions of groups and their examples and theorems.
Jau) Al salall alaal 2. Make the student distinguish between groups, cyclicgroups, and
subgroups
3. The ability to describe different theorems to study the types and characteristics of
group .
Module Learning 1. Know the concept of algebraic structure, especially groups
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Outcomes

Aol Hall 3alall aladl) il j3e

2. Identify examples of non-commutative groups

3. How to find subgroups

4. How to find division groups with Lagrange's theorem
5. Study the concept of group homomorphism.

Indicative Contents
Aala Y1 Gl giaal)

Indicative content includes the following.

Chapter 1

Definition of semi-group and group with some examples , Definition of abelian
group and cyclic group with some examples , Cyclic group , Some fundamental
theorems of group , Dirct product Group_._

[15 hrs]
Chapter 2
Definition of sub-group and center of group with some examples and theorems
, Product of two sub-group and some theorems , Normal sub-group and
Quotient Groups , Lagrange theorem’s and index of sub-group .

[15 hrs]

Chapter 3

Homomorphisms of Definition and examples , Kernel of function, Isomorphism
and basic properties , The fundamental Theorems Factor theorem and First
theorem ,

[12 hrs]

Chapter 4

Integer group modulo n, (Congruent modulon) groups of Zn and theorems .

[15 hrs]

Chapter 5

Symmetric group of G with theorems .

[15 hrs]

Learning and Teaching Strategies

alail) 5 alail) Ll i

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be

Strategies achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to
the students.

Student Workload (SWL)
e gl \OJquﬂUaﬂ‘;w\)ﬂ\ Jaall

Structured SWL (h/sem) 28 Structured SWL (h/w) 50

el I3 Ul il sl ) el L sl Ul datil) a5l Jasl) :
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Unstructured SWL (h/sem) 29 Unstructured SWL (h/w) 48
Jeaill & llall pliiall e sl 50l Jaal Lo yaud allall alsinall e oasd jall Jasll '
Total SWL (h/sem) 150

Juaill D& Ul IS ol 5l Jeal

Module Evaluation
sl all 3oLl s

Time/Nu ) Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 3 15% (15) 5,8,10 LO#1,2,3
Formative Assignments 3 15% (15) 2,7,12 LO#1-4
assessment | Projects / Lab.

Report 1 10%(10) 10 LO#4
Summative | Midterm Exam 1hr 10% (10) 8 LO#1-3
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)ﬁ:ﬂ\ ‘;C‘;-.Lmy‘ G\.@.Ld\
Material Covered
Week 1 | pefinition and Elementary Properties of group
Week 2 Definition of semi-group and group with some examples
Week 3 Definition of abelian group and cyclic group with some examples
Week 4 | i, .30 (Cyclic group)
Week 5 | some fundamental theorems of group
Week 6 | pirct product Group
Week 7 Definition of sub-group and center of group with some examples and theorems
Week 8 | product of two sub-group and some theorems
Week 9 | Normal sub-group and Quotient Groups
Week 10 | | agrange theorem’s and index of sub-group
Week 11 | Homomorphisms of Definition and examples
Week 12 | kerel of function, Isomorphism and basic properties
Week 13 | The fundamental Theorems
Factor theorem and First theorem
Week 14 | (congruent modulon) groups of Zn and theorems
Week 15 | symmetric group of G with theorems
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
\
Learning and Teaching Resources
U’“:‘Jﬂ\j eja_d\ JJL&.AA
Available in the
Text .
Library?
Required Texts Abstract Algebra, David, M. Burton, 1988.. Yes
The Theory of Groups, Macdonald, Qxford.
Recommended
The Theory of Groups, Rotman, J.J., 2", Baton No
Texts
Websites
Grading Scheme
Il Grade _pail) AT Definition
(%)
A - Excellent Skl 90 - 100 | Outstanding Performance
Success B - Very Good las s 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
50 - 100 D - s ] . . . _
( ) Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 -59 Work meets minimum criteria
. . " More work required but credit
- Aall=dll | -
Fail Group FX - Fail (% M) el | (45-49) awarded
(0-49) E _ Fail el (0-44) Conglderable amount of work
required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJ)AJ

Module Information
:\é.u“).ﬂ‘ salall QLQ)SM

Module Title English Languish 11 Module Delivery

Module Type B

Module Code UuOoT021 X Theory

X Lecture
ECTS Credits 2

SWL (hr/sem) 50

Module Level uGllI Semester of Delivery 3
Administering Department Mathematics College College of Computer Science & Math
Module Leader | Ayham Mahmoud Al-Abbad e-mail ayham.m.abbad@tu.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification M.A
Module Tutor None e-mail -
Peer Reviewer Name Mundher A. Khalil e-mail mun880088@tu.edu.iq
SD(;f:tiﬁC S ATHToEl 05/01/2025 Version Number | 1.1
Relation with other Modules

6 AV Al 5ol ) sall ae 48D
Prerequisite module English Semester 1
Co-requisites module None Semester 0

Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g alail) il 5 4l Hall 3ol Calaa]

The module aims at:

1. Develop Communication Skills: Enable students to engage in basic conversations,
Module Aims express opinion_s, and _ask ql_Jestions_, on familiar topjcs ip both formal and informal

gl 33 Cilaa settings, enhancing their confidence in speaking and listening.

2. Strengthen Grammar and Vocabulary: Build a solid foundation of essential grammar

structures and expand vocabulary, allowing students to form correct sentences and
improve their understanding of written and spoken English.

42




3. Improve Reading and Writing Abilities: Help students comprehend short texts on
common academic and everyday topics and develop writing skills to produce
structured paragraphs, emails, and simple essays.

Module Learning
Outcomes

Al Hall 3alall aladl) il j3a

1. Demonstrate Basic Oral Communication: By the end of the module, students will be
able to participate in short conversations, express ideas, and respond appropriately in
discussions on familiar topics, using correct pronunciation and basic grammar
structures.

2. Comprehend and Analyze Short Texts: Students will be able to read and understand
short written texts, identifying main ideas and key details in both academic and general
contexts, and respond to comprehension questions with increased accuracy.

3. Write Structured Paragraphs: Students will be able to write coherent and
grammatically correct paragraphs and simple essays, demonstrating the ability to
organize thoughts, use appropriate vocabulary, and apply basic punctuation rules.

Indicative Contents
Aala Y1l giaal)

Indicative content includes the following:

- Teaching students to communicate with one another in English by integrating the
four skills—speaking, listening, reading, and writing. Using real-life examples,
dialogues, conversations, and weekly writing assignments will further enhance their
language development. [60 hours]

Learning and Teaching Strategies

aalail) 5 alall il i

Strategies

1. Task-Based Learning: Incorporate real-world tasks such as role-plays, group
discussions, and problem-solving activities to help students practice English in
practical, meaningful situations.

2. Integrated Skill Activities: Design lessons that blend speaking, listening, reading,
and writing skills, such as listening to a short podcast and discussing or summarizing it
in writing, to promote well-rounded language proficiency.

3. Personalized Feedback: Provide individualized feedback on assignments and class
participation, focusing on areas where each student needs improvement, to help them
recognize and correct their mistakes.

4. Use of Authentic Materials: Include authentic texts and media, such as news
articles, videos, and podcasts, to expose students to real-life language usage and
encourage familiarity with different accents and contexts.

5. Interactive Technology: Utilize digital tools and platforms like language learning
apps, online quizzes, and interactive grammar games to make learning engaging and
accessible, while promoting self-paced practice outside the classroom.
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Student Workload (SWL)
le sand V0 1 guns allall sl 5l Jaall

Structured SWL (h/sem) 33 Structured SWL (h/w) 29
Jeaill JM& llall pliiiall ol 5l Jes) Lo yaud allUall alinall ud 5l Jaal '
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 11
Jaaill A allall aliiall ye gl pall Jaal) Lo pandd lllall il e yall Jaall '
Total SWL (h/sem) 50

Juaill D& Uall S ol 5l Jeal

Module Evaluation

Aol all salad) Rtty
Time/Nu Relevant Learnin
Weight (Marks) Week Due :
mber Outcome

Assignments L 5% (5) 2,4, 6,10, LO#1 23 "
Formative (Homework) ° 12, 14 PT T T
Assessment - = -

Daily Activity 1 5% (5) continuous | LO#1,2,3, ........ 14.
Summative Midterm Exam 2 hr 30% (30) 15 LO#1-6
assessment Final Exam 2hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl gl

Material Covered

Week 1 Introduction — Getting to Know you - Tenses — Questions — Questions Words

Week 2 The Way We live — Present Tense — Simple Present — Present Continuous — Have, have got
Week 3 | It all went wrong — Past Tense — Past Simple — Past Continuous

Week 4 | Let's go shopping — Quantity — Much and Many — Some and Any - Articles

Week 5 | What do you want to do? Verb Patterns — Future Intentions

Week 6 | Tell me what's it like? Comparative and Superlative Adjectives

Week 7 | Famous Couples — Present Perfect and Past Simple — For and Since — Tense Revision
Week 8 | Do's and Don'ts — have (got) to — should — must

Week 9 | Going Places — Time and Conditional Clauses — What if .... ?

Week 10 | Scared to Death — Verb Patterns 2 — Infinitives

Week 11 | Things that Changed the World — Passives

Week 12 | Dreams and Reality — Second Conditional — Might
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Week 13 )
Continuous

Earning and Living — Present Perfect Continuous — Present Perfect Simple vs

Week 14 | Love you and Leave you — Past Perfect — Reported Statements

Week 15 | Reported Statements

Week 16 | Preparatory week before the final exam.

Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities

A yfide lllad aa 3 Y sl o sand) el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
%Jﬂ\j eja_d\ JJLLAA

Available in the
Text .
Library?
. 1. Pre-Intermediate New Headway (2002) by John and
Required Texts . Yes
Liz Soars.
Recommended Texts | Any helping test on Internet. No
Websites https://test-english.com/grammar-points/
Grading Scheme
ST Grade Jpaail) MRt Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
Success Group q d K with ol
(50 - 100) C - Goo > 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Al a8) sl 5 | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTOR

Gl il

Module Information

:\é.u\‘).ﬂ\ 3aldl) &_A.AJSM

Module Title | <=l 2 adla Module Delivery
Module Type B X Theory
@ L] Lecture
odule Code O Lab
ECTS Credits 2 L Tutorial
L] Practical

SWL (hr/sem) 50 K Seminar
Module Level UGII Semester (s) offered 3
Min number of students | 15 Max number of students 100
Administering Math College | CCSM

Department
Module Leader | Saad Hussein Ali e-mail Saad.h.ali@tu.edu.iq
M(?dule LG EPRAGEEL Assistant Lecturer MOdl.ll.e Le:ader S Master's

Title Qualification
Module Tutor None e-mail None
Peer Reviewer Name Mundher A. Khaleel e-mail | mun880088@tu.edu.iq

Review Committee 06/01/2025 Version Number | 1.1

Approval

Relation With Other Modules
AN Al all o) sall ae 28D

Prerequisite module 2 5y Semester 1
Co-requisites module A oY Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
alide Ciua s ae 4ol )Y Gl sisall g aleill il 5 gl all okl Calaaf

Module Aims
aud Al saldl Calaaf

Coad) a adl o Jo dipdy -1

Aoyl 5 Al ¥ (358 il (Sl ol Al 1 (a3 -2

5 _abaa Lga g qurddl) &Mé@\eﬁﬂ\w\ ) Sl gd) Ral) s -3

Sl J)ga)

_OMJ\J\‘EJ{AAQLAM‘QUA.‘\M&‘Q deuiﬁd}ﬂ\-Ll-
.OMY\&\#A&&@&M\M\}'\&JM—S
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A dpae B LY (3 g8a £ gua ga Al Cudi CiS agds -6
 AosLaia¥) g dpedil) adl jad) U1 Bal) el — 7

Module Learning
Outcomes

A Hall Balall alatll il yaa

bl jiapdl) a sgday Aal) il cladlaaall e G pil) -1

Llud) clall g Y dallaa 8 L jlaiind g aSla) LSS Al (3 gdall aa) o G il -2

c Al pand) B Cladiaall 35 A

Llial) g paliaall gﬁ DAL axe g i) dallea gA LU 9Sa g Asdal jBagall L) Ja (pa SaLELY)
il aladl g ) jEaY) e

Saaiall ad) Lman g A gl cilaliial) oo 5 jalall g aiiiall A gal) (5 gal) o e30Y) -3
(Aab)_jiandl) claa A dadiial) Jgall) cp AY) Gilad (e ALY -4

Aol jiasall g daladl cily adly dgidial) dlaall g Apanddy) g Al gall yuileaall g (il il alalll -5

Aokl sl o ggda o 5l sy Ailudy) allpadlg A laad) 3aY) all e Ao iadll -7

Indicative Contents
Lald ) iy ginal)

tla ol Y (s gaal) Cacly

(el 4) adlal) alud) 1

(etelu 4) Al Al Glawy palbad g las -2
(el 6) Aplpad) g Al 2l ) -3
(Sl lu 6) s laia¥) g pdlll ail ol -4
(clebu 4) Lelaall liall ail o -5

Course Description

M ail ol Lgia g ARLRAY ail all (e S 330 (3 all B Cand) aUAS G5 )) [ Gl G il g
Lelaall el g Ayl ail jall g Lelaial) ail all g Axibudy)

Learning and Teaching Strategies

sl 5 alail) il iad

zeial hat Al Glaglaa Jo Qlall Joasy o dal (e aidedll g alatll dua) ful aa g o
Qlall @l jalg alall s coaly (A meiall Al Al Gaas S salall aaddl ol )

Strategies Gl sally clilaally Jilad o g3V, ¢ Ak iaally o) (5sial Lalud) aalidl

Slo Blially adiaddl & dulldl jalshall dalae 4 W i) dal e geallaaddl 44500

Student Workload (SWL)
luall =l Jaall
Structured SWL (h/sem)
Jaadll A CalUall adaiiall ol jall Jaal)
In class lectures o 30 33 Structured SWL (h/w) 2.2
L gl alUall alasiall ol yal) ) :

In class tests 3 I el Jsd
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w)
o) I3 (AL Wil e ) sl Lo poud Ul il e il Jaatt | 11
Total SWL (h/sem) 50
Juadll JAA Qlall JSI l jal) Jeal)

Module Evaluation
Al ) Balal) aps
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Ti Rel tL i
me Weight (Marks) Week Due elevant Learning
(hr) Outcome
Quizzes 4 20% (20) 3,5,,7,9,11,13, | LO #1, 2,3,.......... ,11
i Assi t
CIDITEERS | At 6 15% (15) 2,4,6,10,12,14 | LO#1,2,3, o 11
assessment | (Homeworks)
Discussions 7 5% (5) Continuous
Summative | Midterm Exam 2 10% (10) 8 LO #1-7
assessment | Final Exam 3 50% (50) 16 All
100%
Total assessment (100 Maiks)
Delivery Plan (Weekly Syllabus)
bl o g Zlgiall
Material Covered
Week 1 | L) 28 jall dlial) aSaall 58 (385 Condll 0 2 ga [ 5Y) Jucadl
Week 3 KPP
Week4 | L) dliall deSaall Loy oyl ll ol jall
Week 5 e lain ¥ s Al @) jall /S8 Jaadl)
Week 6 Al a3l el bl
Week7 | a5 ,al J3 + Midterm Exam
Week 8 | iciLaay RPN
Week 9 | el il 8 (e 40 00l 5 481 jall oyl g8l SIgl
Week 10 | cull i di e i Sl 5 Fanlaud) ciSLewY|
Week 11 | .l 251 jall /0l Josil
Week 12 Hlsa¥l Caeaty Ol (adi eﬁ\_).:
Week 13 | Zeleal) ylad) 2y / gl )l (il
Week 14 | 1963 sle cilaa¥ a5a3 il cleall LHiad)
Week 15 | 1988 4l 1987 (e 32ell dals 5 JEVI 3 ) jae Ulaial dpeleall 3aLY) jlaa
Week 16 | .l iy jlaidl
Learning and Teaching Resources
u.u..gjjﬂ\j el:..\]\ )JLLAA
Available in the
Text .
Library?
Required Texts ) Cadl g Al aadail) 5059 Yes
Recommended
No
Texts
Websites N/A
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APPENDIX:

GRADING SCHEME

Group Grade precal Marks (%) Definition
A - Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good laa a1 80-89 Above average with some errors
Success Group | C - Good 2 70-79 Sound work with notable errors
(50 - 100) D - g _ . . :
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX = Fail D dssa | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a
policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2\_\»:\)35\ 3Ll —a g C.JJAJ

Module Information
:\é.u“).ﬂ\ salall QLQ)SM

Module Title Partial differential equation Module Delivery
Module Type C Theory

O Lecture
Module Code | MS 205 O Lab
ECTS Credits 8 Tutorial

O Practical
SWL (hr/sem) 200 O Seminar
Module Level uGlI Semester of Delivery 4
Administering Department Type Dept. Code College | Type College Code
Module . .

Leader Esraa Habeeb Khaleel e-mail Esraa.h.khaleel@tu.edu.iq

Module Leader’s Acad. Title | Lecture Module Leader’s Qualification | D.
Module Tutor Il e-mail Il
Peer Reviewer Name I e-mail 1

Scientific Committee

Approval Date

15/1/2025 Version Number | 1.1

Relation with other Modules
6 AV Al 5ol ) sall ae 28D

Prerequisite module None Semester

Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents

AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa

Module Aims
Al salall Calaal

23. To familiarize the student with the definition and concept of partial
differential equations and their formation.

24. That the student recognize the classification of the partial differential in
terms of degree and rank.
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25. Identify the applications of partial differential equations in various fields.

Module Learning
Outcomes

Aol Hall 3alall aladl) il j3a

1. Knowledge and understanding
Learn the methods and rules for finding solutions to different partial

differential equations with initial and limit values

3. Learn about the Lagrange system and how to solve this system

4. Students will learn how to expand functions using Fourier series

5. The student is acquainted with the legal formulas for partial equations
(hyperbolic, ellipse, parabola)

6. The student was introduced to the integral transformation: Laplace
transform, Fourier transform, and some of its applications

Indicative Contents
Aala Y1 Gl giaal)

The content of the indicative is the following.
Part A —(30 h)
e Basic definitions (4 h)
e Definition of partial differential equations (4 h)
e finding the order of equations (4 h)
e finding degree of equations (4 h)
e linear partial equation and its features (4 h)
e Solution Methods (5 h)
e The direct solution method (5 h)

Part B —(42 h)
e the method of separating the variables in the event that the molecular
equations are homogeneous (7 h)
e inhomogeneous (7 h)
e the first and second order (7 h)
e expanding the function using the Fourier series (7 h)
e Integral transformation : Laplace transformation (7 h)

e Fourier transformation (7 h)

Learning and Teaching Strategies

alail) 5 el Ll i

Strategies

The main strategy to be adopted in this unit is to encourage students to
participate in the exercises, while at the same time improving and expanding
their thinking skills. This will be achieved through assignments and how to
solve them

Student Workload (SWL)
lall ol al) Jasl
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Structured SWL (h/sem)
Joadll JOa alldall ALl ol ol Jasll

97 Structured SWL (h/w) 5.2
L sausd Callall alaiial) s 5al) Jasll '

Unstructured SWL (h/sem)

Unstructured SWL (h/w)

ol JBa allall il e o yall Jaall 107 L saud Ul Jdatidl) e a5l Jaal 6.4
Total SWL (h/sem) 200
Jeaill & allall JSH sl 5ol Jeal)
Module Evaluation
Aol all salad) Rtty
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
3,
Quizzes 6 5% (30) LO#1,2,3
_ 5,8,10,13,14
Formative -
Assignments 5 10% (10) 2,4,8,12 LO#1-4
assessment :
Projects / Lab.
Report
Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-3
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

@R o g Zleiall
Material Covered
Week 1 | Introduction - First order partial differential equation (Basic diffention)
Week 2 | First order partial differential equation (linear P.D.E. , quasi-linear P.D.E)
Week 3 | First order partial differential equation (Lagrang system, some examples)
Week 4 | Second order partial differential (ellipse ,parabolla)
Week 5 | Second order partial differential (hyperola, wave equation, heat and Laplace equation )
Week 6 | Second order partial differential (Bondary condition , cauchy problem)
Week 7 | Mid-term Exam + Unit-Step First and Second order partial differential equation
Week 8 | Fourier series
Week 9 Fourier series (sine and cos)
Week 10 | Fourier series (sine and cos)
Week 11 | separation of variables
Week 12 | Integral transformation : Laplace transformation
Week 13 | Integral transformation : Laplace transformation
Week 14 | Fourier transformation
Week 15 | Fourier transformation: some of applications
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Dl e guY) GL@.’\.«S\
Material Covered
Week 1 | None
Week 2 | None
Week 3 | None
Week 4 | None
Week 5 | None
Week 6 | None
Week 7 | None
Learning and Teaching Resources
oAl g aladl) jaliaa
Text Avail_able in the
Library?

Required Texts 1. Theory and problem of differential equation Yes
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Frank Ayres JR.
2. Elements of partial differential equation [ An
Sneddon
Recommended ) Aol ey abeall ) dasie yes
Texts
Websites None
Grading Scheme
Cila all alada
Elfelly Grade Jpaiil) T Definition
(%)
A — Excellent Dlial 90 - 100 | Outstanding Performance
Success B - Very Good las 2 80 -89 Above average with some errors
Group C - Good SIS 70-79 Sound work with notable errors
50 - 100 D - s ] . . . _
( ) Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
. . . More work required but credit
- Aalledll | -
Fail Group FX - Fail (% ) el | (45-49) awarded
(0-49) E _ Eail ol (0-44) Conglderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2\_\»:\)35\ 3Ll —a g C.JJAJ

Module Information
:\é.u“).ﬂ\ salall QLQ)SM

Module Title Numerical Analysis (1) Module Delivery
Module Type Core Theory
[ Lecture
Module Code MS 206 Lab
ECTS Credits 8 O Tutorial
O Practical
SWL (hr/sem) 200 O Seminar
Module Level uGlI Semester of Delivery 4
Administering Department Type Dept. Code Colleg | Type College Code
e
Module . . . . . .
Leader Firas Adel Fawzi, e-mail | Firasadil0l@tu.edu.iq
Module Leader’s Acad. Title | Assistant Professor, MOdl.‘I.e Lt_aader S Ph.D.
Qualification
Module Tutor Name (if available) e-mail | E-mail
Peer Reviewer Name Nazar K. Hussein e-mail | nazar.dikhil@tu.edu.iq
Scientific Committee Version
Approval Date 14/1/2025 Number 1.1

Relation with other Modules
AV dgul 5ol 3 sall ae 28D

Prerequisite module None Semester

Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

A0l YY) il ginall g aleil) il 5 Al Hall oLl Calaa]

Module Aims
)l salall Calaad

1. To introduce numerical approximation techniques for solving
standard problems in Mathematics.

2. To derive some of these techniques from mathematics principles.

3. To explain how computer software is able to produce numerical
solutions, and to enable a judgment of whether the results are
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reliable.

4. To provide opportunities for implementing numerical techniques on a
computer.

5. To develop problem solving skills via numerical methods.

Module Learning
Outcomes

Al Hall 3alall aladl) il j3a

15. Summarize what is meant by a basic numerical methods.

16. Recognize how used numerical methods .

17. Compute error estimates for simple numerical methods.

18. Derive elementary numerical methods from first principles.

19. The student learns how to find the approximate value of nonlinear
equations using numerical methods.

20. Apply the numerical methods which discussed to simple examples.

21. The student learns how to find the approximate solutions of linear and
nonlinear systems using numerical methods.

22. Implement numerical methods using computer software, and apply
them in examples.

23. Understand some elements of computer programming.

Indicative Contents
Aoala Y1l giaal)

Indicative content includes the following.

Part A — Numerical errors

Error sources, Define the absolute error and relative error with solving an

examples, Error sources and errors in calculations(addition,

subtraction, multiplication and division) and solve examples.[12 hrs]

Define the root of the equation and determination of roots positions with solving
examples.[10 hrs].

A review of the language MatLab, A review of the language MatLab, A review

of the language MatLab, Write program of errors in calculations, Write program
of Bisection method, Write program of False position method, Write program of
Secant method, Write program of Newton -Raphson method and daily
examination. [9 hrs]

Part B - Numerical methods to solve nonlinear equations

Numerical methods to solve nonlinear equation , Bisection method and False position
method and solving an example and write algorithm, Derivative of the approximation
root of Secant method with solving an example and write algorithm, Derivative of the
approximation root of Newton-Raphson method and solve examples and write
algorithm , Special cases of Newton-Raphson method and solve examples.[14 hrs]
Fixed point method with solving several examples and write algorithm , Aitken
method with solving examples and write properities.[10 hrs]

Write program of Fixed point, Write program of Aitken method, Write program

of Gauss elimination method, Write program of Gauss Jordan method, Write
program of Jacobi method, Write program of Gauss-seidel method.[10 hrs]

Part C - Numerical solutions of linear systems(direct methods and iterative methods):
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Gauss elimination metod and Gauss Jordan method to solve linear system of
equations, LU-Decomposition method and solve examples, Iterative methods : Jacobi
and Gauss-seidel methods.[12 hrs]

Write program of exponential approximation, Solving examples by
programs.[10 hrs]

Learning and Teaching Strategies

a5 alal) il in

Strategies

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the
same time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to
the students.

Student Workload (SWL)
ClUall ol al) Jasl

Structured SWL (h/sem) 93 Structured SWL (h/w) 6.2
Juadl) JOa Ul Jdaiial) ol jall Jaal) e sand alldall aliiall asd 5l Jaall '
Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 71
Seadl) I8 Ul aliinall ye syl Jaal Lo s Ul plaiall e ) Janl '
Total SWL (h/sem) 200

Juall JDa Il Y a5l Jeal

Module Evaluation

M\).ﬂ\ 3alal) ?'Lm
Time/Nu Weight (Marks) el (B Relevant Learning
mber Outcome

Quizzes 2 10% (10) 5,12 LO#1,2,3and 8
Formative Assignments 2 10% (10) 3,10 LO#1,2,6and9
assessment | Projects / Lab. 2 10% (10) 7,13 LO#8and9

Report 1 10% (10) 15 LO#4,5and7
Summative | Midterm Exam 2 hr 10% (10) 8 LO#1-6
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Lg)k.d\ L._?.c}_u.n‘ﬂ\ GL@.’\A\

Material Covered

Week 1 | Introduction in numerical analysis and define rounding and chopped.
Week 2 | Define the absolute error and relative error with solving an examples.
Week 3 Error sources ano_l errors in calcu!at_iqns(addition, _
subtraction, multiplication and division) and solve examples , write a duty.
Week 4 | Define the root of the equation and determination of roots positions with solving examples.
— daily exam + Numerical methods to solve nonlinear equation , Bisection method with write
algorithm.
Week 6 | False position method and solving an example and write algorithm.
Week 7 | Derivative of the approximation root of Secant method with solving an example and write algorithm.
Week 8 | Mid-term Exam
N Derivative of the approximation root of Newton-Raphson method and solve examples and write
algorithm.
Week 10 | Special cases of Newton-Raphson method and solve examples , write a duty.
Week 11 | Fixed point method with solving several examples and write algorithm.
Week 12 | daily exam + Aitken method with solving examples and write properties.
Week 13 | Gauss elimination metod and Gauss Jordan method to solve linear system of equations.
Week 14 | LU-Decomposition method and solve examples.
Week 15 | terative methods : Jacobi and Gauss-seidel methods , Report.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
ofdall e sl #lgiall
Material Covered
Week 1 | | ap 1: A review of the language MatLab
Week 2 Lab 2: A review of the language MatLab
Week 3 | Lab 3: A review of the language MatLab
Week 4 | Lab 4: Write program of errors in calculations
Week 5 | Lab 5: Write program of Bisection method
Week 6 | Lab 6: Write program of False position method
Week 7 Lab 7: Write program of Secant method+ Projects/ Lab.
Week 8 | Lab 8: Write program of Newton -Raphson method and daily examination
Week 9 | Lab 9: Write program of Fixed point
Week 10 | Lab 10: Write program of Aitken method
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Week 11 | Lab 11: Write program of Gauss elimination method
Week 12 | Lab 12: Write program of Gauss Jordan method

Week 13 | Lab 13: Write program of Jacobi method+ Projects/ Lab.
Week 14 | Lab 14: Write program of Gauss-seidel method

Learning and Teaching Resources
u.u:x‘).lﬂ\j ?Lz_d\ J.JL\AA

Available in the
Text .
Library?
_ Principles of Numerical Analysis, Dr. Ali Muhammad
Required Texts oo _ _ Yes
Siddig and Ibtisam Kamal Al-Din: 1986
Recommended Numerical Methods Using MatLab, fourth edition, John No
Texts H.M. and Kurtis D.F.(2004).
Websites
Grading Scheme
Gila sl llads
EnellE Grade i) MEE Definition
(%)
A - Excellent Dlal 90 - 100 | Outstanding Performance
SuCcess B - Very Good las 2 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
(50 - 100) D - s ] . . . _
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
, 5 . More work required but credit
- Al | -
Fail Group FX - Fail (% ) =l | (45-49) awarded
(0-49) E _ Eail el (0-44) Conslderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJ)AJ

Module Information
:\é.u“).ﬂ‘ salall QLQ)SM

Module Title Rings Algebra Module Delivery
Module Type S Theory
O Lecture
Module Code | MS 207 O Lab
ECTS Credits 7 Tutor.lal
O Practical
SWL (hr/sem) 175 O Seminar
Module Level uGlI Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Ali Shebl Ajeel e-mail | ali.shebl@tu.edu.ig
Leader - - :

Module Leader’s Acad. Title | Instructor

Module Leader’s
Qualification

Ph. D.

Module Tutor Omer Abdulrazzaq Abdullah e-mail | omerabdulrazzaga@tu.edu.iq
Peer Reviewer Name | Akram Salim Mohammed e-mail
Scientific Committee Approval Date | 14/1/2025 version 11
Number
Relation with other Modules
AV dgul 5ol 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0l Y il sinall g aleil) il g 4l Hall Balad) Calaa

Module Aims

Jand Al salal) Calaal 1. Giving the student definitions of rings, examples and related theorems
2. Make the student distinguish between rings and subrings.
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3. The ability to employ different theorems to study the types and
properties of rings.

Module Learning
Outcomes

Aol Hall 3alall aladl) il j3a

1. Identify the concept of algebraic structure, especially rings
2. Identify examples of non-commutative rings
3. How to find sub rings
4. How to find the division ring
5. Study the concept of ring homomorphism .

Indicative Contents
Aaala Y1 Gl giaal)

Indicative content includes the following.

Chapter 1
Definition of ring and some example , Definition of Zero divisor and integral domain , Integral
domain and commutative ring with identity with examples ,

[15 hrs]
Chapter 2

Definitions of Sub-ring and center of rings , Some theorems of rings and sub-rings , definitions
of Ideals with examples and theorems ,

[15 hrs]
Chapter 3

Prime ideals, maximal ideal and principal ideal , Idempotent elements and nilpotent elements ,
Jacobson radical of rings and unite elements ,

[12 hrs]
Chapter 4

Definition Quotient Rings with examples and theorems , Polynomial Rings and Boolean Rings ,
[15 hrs]
Chapter 5

Definition of Homomorphisms and isomorphisms, examples and theorems , Definition of fields
and sub-fields ,

[15 hrs]

Learning and Teaching Strategies

a5 alal) il ind

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved

Strategies through classes, interactive tutorials and by considering type of simple
experiments involving some sampling activities that are interesting to the
students.

Student Workload (SWL)
e gl \OJquﬂM‘;w\)ﬂ\ Jaall

Structured SWL (h/sem) 8 Structured SWL (h/w) 50

el I8 Ul il sl ) Jaal L sl Ul datil) a5l Jasl) '
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Unstructured SWL (h/sem) 97 Unstructured SWL (h/w) 6.4
Jeaill & llall pliiall e sl 50l Jaal Lo yaud allall aliiall e asd yall Jasll '
Total SWL (h/sem) 175

Juaill D& Ul IS ol 5l Jeal

Module Evaluation
sl all 3oLl s

Time/Nu ) Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 3 15% (15) 5,8,10 LO#1,2,3
Formative Assignments 3 15% (15) 2,7,12 LO#1-4
assessment | Projects / Lab.

Report 1 10% (10) 10 LO#4
Summative | Midterm Exam 1hr 10% (10) 8 LO#1-3
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)ﬁ:ﬂ\ ‘;C‘;-.Lmy‘ G\.@.Ld\

Material Covered
Week 1 | pefinition and Elementary Properties of Rings
Week 2 | pefinition of ring and some example
Week 3 | pefinition of Zero divisor and integral domain
Week 4 Integral domain and commutative ring with identity with examples
Week 5 | pefinitions of Sub-ring and center of rings
Week 6 | some theorems of rings and sub-rings
Week 7 | definitions of Ideals with examples and theorems
Week 8 Special ideals and elements such as : Prime ideals, maximal ideal and principal ideal
Week 9 | |gempotent elements and nilpotent elements
Week 10 | jacobson radical of rings and unite elements
Week 11 | pefinition Quotient Rings with examples and theorems
Week 12 | polynomial Rings and Boolean Rings
Week 13 Definition of Homomorphisms and isomorphisms, examples and theorems
Week 14 | pefinition of fields and sub-fields
Week 15 | some important theorems of fields
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gVl Zleiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
U"‘i)ﬂ\J eja_d\ J.JLAA

Available in the
Text .
Library?
Required Texts Abstract Algebra, David, M. Burton, 1988 Yes
Recommended N
Texts The Theory of Rings Algebra 0
Websites
Grading Scheme
Il Grade sl AT Definition
(%)
A - Excellent il 90 - 100 | Outstanding Performance
SUCCess B - Very Good las s 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
50 - 100 D - s ] . . . _
( ) Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 - 59 Work meets minimum criteria
. . " More work required but credit
- Aallaall | -
Fail Group FX - Fal (% ) wely | (45-49) awarded
(0-49) E _ Fail s (0-44) Conglderable amount of work
required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJ)AJ

Module Information
:\é.u“).ﬂ‘ salall QLQ)SM

Module Title Computer 2 Module Delivery
Module Type Sportive X Theory
X Lecture

Module Code UOTO031 Lab
= e 3 X Tutorial

redits L] Practical
SWL (hrisem) | 48 L1 Seminar
Module Level 2 Semester of Delivery 2"
Administering Department SM_athematlcs College CCSM

cience
Module Leader e-mail
Module Leader’s Acad. Title Asst.Lecturer Module Leader’s Qualification master
Module Tutor e-mail
Peer Reviewer Name Ahmed Maher e-mail ahmed.m.salih@tu.edu.ig
SD(;f:t'f'C S ATHToEl 05/01/2025 Version Number | 1.1
Relation with other Modules
6 AV Al 5ol ) sall ae 48D
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa]
This course aims to introduce students to fundamental concepts of networking,

Module Aims including types, components, and security, alongside the principles of e-commerce and

Jau) Al salall Calaal _ : : : . . .
S modern banking services. It equips students with practical troubleshooting skills to

resolve common hardware and software issues. Additionally, the course provides a
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foundational understanding of artificial intelligence (Al), exploring its history,
techniques, and applications in industries such as healthcare, education, and
automation. Emphasis is placed on the societal impact, ethical challenges, and future
trends of Al, encouraging students to critically evaluate its role in shaping technology
and society.

Module Learning
Outcomes

Aol Hall 3alall aladl) il 3

Learning Outcomes

1. Understand Networking Fundamentals and Security
Students will be able to define networks, identify different types of
networks, and explain the basic components of a network. They will
also gain foundational knowledge of network security and recognize
common threats.

2. Comprehend E-Commerce Concepts and Services
Students will understand the principles of electronic banking and
explore various services such as online banking, mobile banking, and
ATM services, gaining insight into their role in modern commerce.

3. Demonstrate Computer Troubleshooting Skills
Students will learn basic troubleshooting techniques, diagnose common
hardware and software issues, and apply practical solutions to resolve
them effectively.

4. Explore the Basics of Artificial Intelligence (Al)
Students will understand the definition, history, and key characteristics
of Al, as well as the techniques, benefits, challenges, and ethical
considerations associated with Al development.

5. Evaluate Al Applications in Modern Technology
Students will explore AI’s role in technologies such as smartphones,
virtual assistants, and adaptive learning systems, while also studying its
impact across industries including healthcare, education, and robotics.

6. Analyze the Societal and Ethical Implications of Al
Students will critically examine the effects of Al on society, its ethical
challenges, and its influence on global relations and the job market.
They will also assess future trends and research in Al development.

Indicative Contents
Aoala Y1 Gl giaal)

Indicative Contents
1. Networking Fundamentals
o Introduction to networks: types and components
o Basics of network security and common threats
2. E-Commerce and Electronic Banking
o Concepts of e-commerce
o Online banking services: ATM, debit card, mobile banking,

SMS alerts
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3. Computer Troubleshooting
o Basic troubleshooting techniques and tools
o Diagnosing and resolving common hardware and software
issues
4. Introduction to Artificial Intelligence (Al)
o Definition, history, and techniques of Al
o Key characteristics, benefits, and ethical considerations
5. Applications of Al in Modern Technology
o Al-driven smartphone technologies: virtual assistants,
adaptive learning
o Al applications across industries: healthcare, education,
robotics, finance
6. Ethical and Societal Impact of Al
o Al ethics: privacy, surveillance, and job market impact
o AD’s influence on society and global relations
7. Future of Artificial Intelligence

o Emerging Al technologies and research

o Trends shaping the future of Al and its applications

Learning and Teaching Strategies

alail) 5 Ll Ll i

- Board
Strategies - Computer

- Presentation software

- Exchanging experiences among colleagues.

Student Workload (SWL)
Lo sanl V0 Cgune Callall ol jall Jeal
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Structured SWL (h/sem)
Jaadl) D8 aldall abiiiall sl 5all Jasl)

Structured SWL (h/w)
e sand calldall alsiiall ol all Jaal)

Unstructured SWL (h/sem)
Jaadll DA allall alaiial) ye sl ) Jaal)

Unstructured SWL (h/w)

e sand lllall alsiiall e ol 5ol Jaall

Total SWL (h/sem)

Jaadl) JYa Ul ISl 5 Jaa

60

Module Evaluation

Aol all salad) RtLy
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 2 2 511 #LO 1-3,#LO 3-5
Formative Assignments 1 2 7,12 #LO 3-5, #LO 1-4
assessment Projects 1 2 continuous

Report 1 2 14 #LO 1-5
Summative Midterm Exam 2 hr 40 11 #LO 1-3
assessment Final Exam 2 hr 50 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl e sl Zleidll
Week No. | Material Covered
Week 1 | Security and Networking: What is a network? Types of networks. Basic network
components.
Week 2 | Security and Networking (Cont.): Network Security Basics. Understanding network
threats.
Week 3 E-Commerce: Concepts of Electronic banking services this include online banking:
ee
ATM and debit card services, Phone banking, SMS banking, electronic alert, Mobile
banking
. Computer Troubleshooting (Cont.): Basic troubleshooting techniques and tools for
Week 4
diagnosing land resolving issues.
. Computer Troubleshooting: Identifying and solving common hardware and software
Week 5

problems that computer users encounter.
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Week 6 | Introduction to Al: Definition of Al, History of Al, Al ; Techniques and Approaches.
Week 7 | Introduction to Al(Cont.): Key Characteristics of Al, Benefits of Al, Challenges and
Ethical Considerations.
’ Role of Al in Modern Smartphones: Al-Driven Mobile Technologies, Virtual Assistants
Week 8
(Siri, google Assistant, Alexa).
" Role of Al in Modern Smartphones (Cont.): adaptive Learning, Real-Time Translation
Week 9
Services.
<10 Applications and Tools of Al: Overview of Al Applications in Various Industries,
Week 1
Education and Healthcare.
Week 11 | Applications and Tools of Al (Cont.): Transportation, Marketing and Advertising.
Week 12 | Applications and Tools of Al(Cont.): Finance, Robotics and Automation Technologies.
S Al and Society: How Al affects social, Al and international relations, Al and the future of
ee
humanity.
Week 14 | Ethical Challenges in Al: Al ethics, privacy and surveillance, the impact of Al on the job
market..
Week 15 ) ] )
The Future of Al: Future trends in Al, recent research and emerging technologies.
Delivery Plan (Weekly Lab. Syllabus):
oidall e g Zleial)
Identifying network components and configuring network settings.
Week 1
Configuring basic security features (firewall, antivirus).
Week 2
Using online banking features like mobile banking, SMS alerts, and secure login.
Week 3
Using diagnostic tools to troubleshoot basic system errors.
Week 4
Practical scenarios for troubleshooting network connectivity problems.
Week 5
Demonstration of simple Al algorithms using interactive platforms.
Week 6
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Group activity: Discussing challenges like privacy, surveillance, and bias in Al systems.
Week 7

Analyzing real-world case studies on Al ethics.
Week 8 N

Testing real-time translation apps and voice recognition tools.
Week 9

Exploring Al-driven marketing tools and automation software.
Week 10

Demonstrating automation technologies using Al-driven tools.
Week 11

Discussing potential solutions to societal challenges posed by Al.
Week 12
Week 13 | evaluating the impact of Al decisions in controlled scenarios
Week 14 | using open-source Al platforms for simple problem-solving tasks.
Week 15 | Peer review and refinement of projects.

%Jﬂ\j eja_d\ JJLLAA

Learning and Teaching Resources

Text

Available in the

Library?
Required Texts padll o pmdll - Gadall bl No
Recommended Texts | (elha¥ Sillalle Jdas No

Grading Scheme

Group Grade sl NI Definition
(%)

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good las s 80 - 89 Above average with some errors
Success Group C - Good d K with bl
(50 - 100) - Goo i 70-79 Sound work with notable errors

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Al a8) sl y | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails” so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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5ala LJ.»..A}

iyl Al

Module Information
:\é.u“).ﬂ\ salall QLQ)SM

Module Title 2 4 ad) dall) Module Delivery
Module Type Ll g X Theory
X Lecture
Module Code UOTO11 O Lab
. X Tutorial
ECTS Credits 2 O Practical
SWL (hr/sem) | 50 X Seminar
Module Level UGlII Semester of Delivery 4
Administering Department Math College | CCSM
Module Leader | Bushra Adel Saleh e-mail Bushra.a.salih@st.tu.edu.iq
Assistant Module Leader’s
Module Leader’s Acad. Title R Master
Lecturer Qualification
Module Tutor None e-mail /
Peer Reviewer Name Bushra Adel Saleh e-mail Bushra.a.salih@st.tu.edu.iq
SD(;f:t'f'C ST AP EEL 17/1/2025 Version Number | 1.1
Relation with other Modules
6 AV Al 5ol ) sall ae 28D
Prerequisite module 2w Y Semester
Co-requisites module 2 Y Semester
Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa]
L Dl (gal 4 gall) 3 a8l 4y 585 9
Module Aims onal) junil) 5 g agabuas) 5 A jad) ALl s ALalSY) 48 jaal) calldal) i) 2
Jaud Hall salal) Calaal Ll Al o)) el puas 3

Aall) b Aadlal) oUndl) 48 e g 4y gall) M) ASle 4,555 4
gk g Lgaladind) e 3 a8l g L) 30) g8 b jpa 5

g gadl) g Ludlay) ac gil) 4 ey Alual) il cilallaaally callal) Ciy s - |
Ll 3 o i) g 2 gatl) ac) g8l e culUal) Gy 5 -2

3 Cromany Lagh Uadll g ol gual) el g Aiadlal) (2 4Ba)) dpanf o qalldal) iy 5 -3
o)l 2l B s . L el Jad e pdd 15 phasteg Las Gy
JYA (oa Gl g peidl g el g Saaailly ASh g ¢ Ada il Lag aSISIG Ul iy x5 4

Module Learning
Outcomes
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AN ALl e anid JS ciladle e
pall (a £ glaally llal) iy 25 5

Indicative Contents
Hala Y1 b giaal)

Learning and Teaching Strategies

a5 alasl) il in

Strategies

) el s ALS e slas e alldall Jeasy of dab (e alaill 5 alaill 2l jial i)
Al aalially lllall @l jal g alall g cualy (oAl meiall Apulu¥) el aati Sl salall daal)
Laii o ol (S8 ading (ald e ) zling 400 diay Gloall 138 Jaahy 3, A jed) Aadl) 30l
o saaill g Al il (agaill o leiuki 488 5 40015 dysail) ac) il agh o alldall <) 508

Student Workload (SWL)
il ! Al Jaall
Structured SWL (h/sem) 32 Struc‘tured SWL (h/w) 29
Jadl) J3A lldal el:'ﬂ.'\A\ gu\)ﬂ\ Jaall L sl AUl alasiall ol Hall Jasl) '
Unstructured SWL (h/sem) 18 Unstrﬁuctured SWL (h/w) 11
Joadl) VA Calall alsiial) pe sl yall Jasll L sead allall alaiial) el all Jaal
Total SWL (h/sem)
Jaadl) A Ul I ol jal) Jaal) >0
Module Evaluation
Al Hall 3alal) Rtty
Time/Nu Weight (Marks) Week Dug Relevant Learning
mber Outcome
Quizzes 4 20% (20) 5, 10,12 LO#1-3, LO#9-11
Formative Assignments 6 15% (15) 2,12 LO#3, 4, LO#8 -10
assessment Projects / Lab. 7
Report 2 5% (5) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 3 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o sl Zleidll

Material Covered

Week 1 | 4 il Las 22
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Week 2 | J=ill alusl

Week 3 dadll 5 Al Cladle

Week 4 | 4da gusall £l g 4da 53 yall o)

Week 5 Aran 5 43T 5 3 sdaall an¥) 5 cAran 5 A3 5 ) saaiall anY)

Week 6 L sal g o<

Week 7 | Ll sals oS oLl

Week 8 | Lol 5 Jnilly dgaiiall (o yaY)

Week 9 | Juadll Cauai (laial

Week 10 | gaiy ) 3508 s ol 5o

Week 11 | 4llsal 5 Jelal

Week 12 | el 5 copnall

Week 13 | llel s duadldl Juady)

Week 14 | < pall (e g giadl)

Week 15 | duall & dxilill eladY)

Week 16 | ducdll 4gs (jlaial
Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities

idall e g Zleiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
wﬂ)dﬂ\j al:u]\ JJLAA

Text

Available in the
Library?
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G ap ¢ ooty aan / pabaiBY) e AludSU dalall Ay sl 451
Required Texts . No
izl 5 sulall asle / Cy S5 dads / alla dile
Recommended Texts ) HhE 5 ¢ daae T No
Websites
Grading Scheme
Cila all alada
Group Grade il Marks | pefinition
(%)
A - Excellent Dl 90-100 | Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
Success Group == 0 - 70-79 | Sound work with notabl
(50 - 100) - Goo 13 - ound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Balladll 28) sl ;| (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2\_1»:\)&5\ 3Ll S g CJ)AJ

Module Information
:\é.u\‘).ﬂ\ 3aldl) &_A.AJSM

Module Title alad) Cad) meda Module Delivery
Module Type B Theory

MS 208 O Lecture
Module Code O Lab
ECTS Credits | 2 [ Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level UGII Semester of Delivery 4
Administering Department College Type College Code
MEeILlE Mizal Hamad Thawi e-mail mizalobaidi@tu.edu.iq
Leader : :
Module Leader’s Acad. Title | Lecturer MOdl.".e Lt_aader S Ph.D.
Qualification
Module Tutor | --- e-mail
. Hassan Hussien . .
Peer Reviewer Name Ebrahim e-mail Hassan1962pl@tu.edu.ig
Scientific Committee Version
Approval Date 177112025 Number 1.1
Relation with other Modules
G AY) Al all o) sall ae 28D

Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
40U Y) il ginall g alacil) il 5 Al Hall salall Cilaal

1- Asalel) 8yl Bpaal s Anha g

2- AR el Gl o) 5 e oyl

3- Sl AlSda iy yaliy 3027 29 e

4- ) JSLoa i (A S lgal) Aat

5- Absme Al jal dnulic Ciny dpmnglie LA AAS olas
6- leahaily dfiad) Al pen (b O jleal dpais

Module Objectives
Jau) ol salall Calaal

Module Learning 1- oalall piilly aainall skt b Laysrg dbpaally alad) el agd,
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Outcomes 2- Al Lgdlaaly et CADIAY) agds alal) Gl gl e e,

3- g dalaie Afing Al pranaly Ginll A a3 Cllge LS,

4- LasdU AL G b Al Gl Ak aui e 54l

5- dfad) Al Calaal 3l Caulial) i) zgie HLad) dpeal ags,

B-  (oaled) Candly dalaniall Sllal) sy man lge L),

7- ety Wl Jsagll Aggas Glacal dacaall GlUlad) )y alats 488 olas,

8- (oalall anill & Jlad (S Lgalasiady dugililly AdgY) Clill) slias Om (39 )d)) ngd.
9 Audliay A2y Aoyl ilil) auaiy Uikl sl Clga sk,

Leie Aalgll laglaall adlaial o (Sailly Gl jalias 86 b 3a3e3 —10.

Al Hall Balall alatill il j3a

S 2t ccindl AS yady ) Bl ailms caslyly pall) il cidpnally ool

) ) Gaadl) C.@.LA RERtN) ca.:u'aﬂ\ 3.':1.3.44‘5 Q&J\[6 hrS.]
Indicative Contents

Alarl) ¢(dagilh (ddgl) bl jalaas sl cculiladl o)y s cculilull Cauieaty aaaas
sl ) il gl (A5 Zlsl) las glss B)laly s i el

Clilul) w3 a6 hrs.]
ialsel Ay il 3k Canadl LS 8 dualall sclgilly ullud) cind) jlina o
Gl Gadle ccalilacyly adlall ¢ jalaaall a3l alac)y Gl duilall edf5 hrs.]

Learning and Teaching Strategies

addail] 5 abeil) ilyasi) jiad

G AS LAl o OOl a8 s gl o0 w3 et i 3 St )l Al jiy) i
. IS e @y 383 i lgmau iy (gamill Sal) &) jlga aaad CB N adi Ay ey il
Strategies s s A ) S 1 3 Dl Y (e oLl Bl el el
ol agd Al el 341 Al )

Learning and Teaching Strategies

aslaill 5 alall il i

Strategies |
Student Workload (SWL)

le sanl Y0 (o guune calllall ol jall Jaal)
Structured SWL (h/sem) 33 Structured SWL (h/w) 29
Juadl) A lUall alaiiall ol jall Jeadl Lo sad Callall aliidl) sl jall Jaall )
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 11
Suadl) JOA Callall aliiall ye oasl ) Jaal) Lo g Ul Bl ye ol Jaal '
Total SWL (h/sem) 50
Juail) V& lUall IS )5 Jes)
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Module Evaluation

@»\)ﬂ\ palall (a.us;
Time/Numbe . Relevant Learning
Weight (Marks) Week Due
r Outcome
. LO #1, #2 and #9,
_ Quizzes 3 15% (15) 5,11 and 13
Formative #10
assessment | Assignments 3 15% (15) 3,7and 12 | LO #3, #4 and #6, #7
Report 1 10% (10) 13 LO #5, #8 and #10
_ Midterm
Summative 2hr 10% (10) 8 LO #1 - #7
Exam
assessment |—
Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ).L'a.ﬂ\ = Y GL@.’\A\
Material Covered
Week 1 4 jadll 5 alall
Week 2 e il 5 alall Canyl)
Week 3 Can) Ao paaty alal) Cand) ailiad
Week 4 dam jil) delia y Canl) AG 0y
Week 5 Ganll mglie paas
Week 6 Gllal) Caiialy asand
Week 7 bl Bl 5 g
Week 8 | (A5l il sf) cllull jolias g1 530 + Juadl) Coai Liial
Week 9 il il (i e 5 Jalall
Week 10 Gl jaleas sl 3
Week 11 Canll LS 3 dalal) ae ) gil) 5 calaY)
Week 12 Uil sl Y § il 330 yla
Week 13 aliaal) il dlac] g Caall LAl Jixa
Week 14 Glalae Yl s Skl
Week 15 Sl Gadle
Week 16 el Jaia¥) U8 (5 s g ol
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 There are no laboratories
Week 2 There are no laboratories
Week 3 | There are no laboratories
Week 4 There are no laboratories
Week 5 There are no laboratories
Week 6 There are no laboratories
Week 7 There are no laboratories

Learning and Teaching Resources
Lﬁjﬂ\} (J’_\M JJL\AA

Available in the

Text .
Library?
Clanlad" ((2006) 2 3ane Jb (5518 5 ihan el e o yS)) 2
Required Texts | dasla ¢ il g dclhll 131 o) Hla dplbudyl aglall 3 aladl sl Yes
Sl (Ja gl
Recommended
None No
Texts
Websites https://www.coursera.org/learn/research-methodologies
Grading Scheme
Group Grade el Marks % | Definition
A — Excellent il 90 - 100 | Outstanding Performance
Success B - Very Good las 2 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
50 - 100 D - s ] . . . _
( ) Satisfactory e 60 - 69 Fair but with major shortcomings
E — Sufficient e 50 - 59 Work meets minimum criteria
. . " More work required but credit
- Aallaall | -
Fail Group FX - Fail (% M) ol | (45-49) awarded
(0-49) E _ Eail el (0-44) Conglderable amount of work
required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the

original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJ)AJ

Module Information

:\é.u“).ﬂ‘ 3alal) QLQ)SM

Module Title Foundations of Mathematics | Module Delivery
Module Type C X Theory
Module Code MS 101 D Lecture
ECTS Credits | 8 [ Lab
X Tutorial
SWL (hr/sem) 200 1 Practical
X Seminar
Module Level UGl Semester of Delivery 1
Administering Department Math College | CCSM
Module Leader Nabeel Ezzulddin Arif e-mail nabarif@tu.edu.iq
Module Leader’s Acad. Title Professor MOdl.ll.e Lgader’s Ph.D.
Quialification
Module Tutor Dabya Mahmood Ali e-mail | dhabiaa.m.ali@tu.edu.iq
Peer Reviewer Name Azher Abbas Mohammad | e-mail drazh64@tu.edu.iq
Scientific Committee Approval 06/01/2023 Version 11
Date Number
Relation with other Modules
AV Agul 5ol 3 sall ae 28D
Prerequisite module Real analysis Semester 6
Co-requisites module Abstract Algebra Semester 3

Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa]

Module Aims

)l salall Calaad

mathematical courses such as:

It is highly beneficial that students master previous mathematics concepts,

applications, and skills, prior to learning algebra and other higher level

1- The student's acquisition of the concept of statements, mathematical logic,
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and methods of dealing with them algebraically

2- Clarifying the concept of groups, relationships, applications, types and
theories related to them

3- Giving the student experience in dealing with basic numbers

4 - Knowledge of the origin of natural numbers

Module Learning
Outcomes

Al Hall 3alall aladl) il j3a

Upon successful completion, students will have the knowledge and skills to:
1- Explain the fundamental concepts from the foundations of mathematics

and its role in modern mathematics and applied contexts.

2 -Demonstrate accurate and efficient use of logical and set theoretical
techniques.

3- Demonstrate capacity for mathematical reasoning through analyzing,

proving and explaining concepts from the foundations of mathematics.

Indicative Contents
Aala Y1l giaal)

Indicative content includes the following:

Part A — Mathematical Logic

is the study of formal logic within mathematics. Major subareas

include model theory, proof theory, set theory, and recursion theory. Research

in mathematical logic commonly addresses the mathematical properties of
formal systems of logic such as their expressive or deductive power. However,

it can also include uses of logic to characterize correct mathematical reasoning

or to establish foundations of mathematics. [12 hours]

Part B- Set Algebra

The algebra of sets, defines the properties and laws of sets, the set-

theoretic operations of union, intersection, and complementation and

the relations of set equality and set inclusion. It also provides systematic
procedures for evaluating expressions, and performing calculations, involving

these operations and relations.

Any set of sets closed under the set-theoretic operations forms a Boolean
algebra with the join operator being union, the meet operator

being intersection,

the complement operator being set complement, the bottom being and the top
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being the universe set under consideration. [16 hours]

Part C- The Relations

Relations and its types concepts in mathematics foundation are one of the
important topics of set theory. Sets, relations and functions all three are
interlinked topics. Sets denote the collection of ordered elements

whereas relations and functions define the operations performed on sets. The

relations define the connection between the two given sets. Also, there are
types of relations stating the connections between the sets. Hence, here we will
learn about relations and their types in detail.

Study types of relations:Empty Relation, Universal Relation, Identity Relation,

Inverse Relation, Reflexive Relation, Symmetric Relation, Transitive Relation,

Equivalence Relation then study the classes of equivalence with examples [16

hours]

Part D- Mapping

Mapping in complex plane with their properties especially a geometrical
properties study of all types of mapping : injective mapping, bijective mapping,
surjective mapping, inverse mapping then their theories and examples. [16

hours)

Learning and Teaching Strategies

a5 alal) il ind

Strategies

This course is characterized by the fact that it needs a special approach that
depends mainly on the development of engineering thinking and the
mathematical approach in thinking. It also depends on prior courses ino real
analysis, chaos, and some imagination. Teaching is mainly based on the home
works that are given at the end of each week, and the student notes the
interdependence between the serial topics of this course, in addition to
assigning the student (or a group of students) to write one report and represent
it as a seminar for the purpose of training in the use of scientific resources and
the method of writing a subject in mathematics.

Student Workload (SWL)
Lo sanl V0 Cgune Callall ol jall Jeal
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Structured SWL (h/sem) 03 Structured SWL (h/w) 6.0
Seadll JDa el alaiial) ash yal) Jeal) Lo yaud allUall alsinall ud 5l Jaal :
Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 75
Jeaill & lall pliiall e sl yal) Jaal Lo yaud allall aliiall e oasd jall Jasll '
Total SWL (h/sem)

200

Jaadl) JY& Ul Sl 5l Janl

Module Evaluation

Aol all salad) RtLy
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 2 15% (15) 2,7,12 LO#1-3, LO#9-11
Formative Assignments 2 10% (10) 4,8 LO#3, 4, LO#8 -10
assessment Projects / Lab.
Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl e sl Zleidll

Material Covered

Week 1

w2 gk (Mathematical Logic)

A=l Nl @l bal(Mathematical statements) S 4l Jaall :(Compound

statements) & <(Negation).

Week 2

<Sa l(Connectives) o8 :(Conjunction) Ju=a¥! ¢(Disjunction) «
Auda 8l Al 5 4la 8l @) jLali(Conditional and biconditional statements).

Week 3

Skl s<ili(Logical equivalence) Jsasill ¢(Tautology) o=dlll «

(Cbntradiction).

Week 4

e &l Lall ya(Algebra of statements) 451l ol &l :(Idempotent laws) «
Lmaill(Associatively)
(Distributivity) xsall ¢(Identity) da<iall ((Complimentary) 2 oxlsé

aalalal)

O s (De Morgan’s laws).

«(Commutativity)

aosl
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de ganadll(Set) 40 all Gle saaall ((Subsets) Lyl ((Belong) 4 studiall Sle gandll ¢
(Equal sets)

Week 5
Ass¥i(Union) &Ll «(Intersection) 4siall «((Complement) Ju=is¥) ¢Disjoint
() &3 «(Partition)
Exam and 4l A seasll(Empty set) 4oLl de sanall ¢(Universal set)ie sena ¢
Week 6
54l (Power Set).
Midterm Exam +
Gle saaall jua(Algebra of sets)
Week 7 oAl (Idempotent law) ALdll ¢ 2l ((Commutative law) ¢4l «
=xill(Associative law) sl o 58 «(Distributive law) ole e g2 O538 «
(De Morgan’s law).
Gle ganall S0 o all(Cartesian product of sets).
ciakil(Mappings)
daulal iyl anlia(Basic concepts and definitions) Jaall :(Domain) «
Week 8 Jisall Jaali(Codomain) sl ¢(Range) ikl Sl o ) ¢
(Graph of the mapping).
1-1 Absidl apkili(1-1 mappings) Al clankill «(Onto mappings) <l ¢
Week 9
Auliiall 5 1-1 ALal(Bijective mapping) <kl s sl <(Equality of mapping).
el ¢ 1 65l(Types of mapping) wlsall Gubill :(Identity mapping) ¢l ¢
Week 10 | <uUli(Constant mapping) Gukill 1w «(Restriction of mapping) Gkl g 5 ¢
(Extension of mapping) dallasll 4l 30k <(Absolute value function)
Week 11 | <lawkaill (s sSaa g 1S 53(Composition mapping and inverse mapping)
Ll Saa g linlaill sy Exam, (Direct images and inverse images under
Week 12 mapping).
Gluall g cle gaaall 4 palial) 22 (Cardinality, Cardinal Numbers, Arithmetic on
Week 13
Cardinal Numbers)
Week 14 | Al ye 5 dpgiiall cile geaall(Finite and infinite sets
T B 2l ALyl 5 21l ALEN e gaalll(Countable and uncountable sets).
Week 16 | Final exam.
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Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities

4 ite Cilllad s 55 Y Hidall e s el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
U“‘:‘Jﬂ\} elaﬂ\ JJLAA.A

Available in the

Text Library?
1. Introduction to the foundations of
mathematics, Wildel R. ,2nd 1965,New
Required Texts York Yes
2. 09 Ag hlas sl g3 Febudly ) G
Sy Jo¥ sl 1983 Glall 8 ) dady
Recommended Texts e Juls 5 pg Gl Jils Fabpaly ) e "ﬁ Aadia yes

Iadigd  @all — 3138y dasla (2000)

Websites https://www.math.tamu.edu/~florent/teaching/lecture_notes/220lecture_notes.pdf
Grading Scheme
Iy Grade sl NS Definition
(%)
Success Group | A - Excellent Sl 90 - 100 | Outstanding Performance
(50 - 100) B - Very Good laa ua 80 - 89 Above average with some errors
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C - Good SRS 70-79 Sound work with notable errors

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Galadll a8) o, | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Calculus |
1 d—ﬂlﬁj Jalas

Module Information
:\é.u‘)ﬂ\ salall QL:\)SM

Module Title Calculus |

Module Delivery

Module Type C XI Theory
L1 Lecture
Module Code | MS 102 O Lab
. X Tutorial
ECTS Credits 8 O Practical
SWL (hr/sem) 200 [0 Seminar
Module Level UGl Semester of Delivery 1
Administering Department Math College CCSM
Module Leader Omer Abdulrazzaq Abdullah e-mail omerabdulrazzaga@tu.edu.ig
Module Leader’s Acad. Title Assistant Professor | Module Leader’s Qualification Ph.D.
Module Tutor Ali Shebl Ajeel e-mail | ali.shebl@tu.edu.iq
. Akram Salim . .
Peer Reviewer Name Mohammed e-mail akr_tel@tu.edu.ig
SD(;f:t'f'C S ATHToEl 06/01/2025 Version Number | 1.1
Relation with other Modules
6 AV Al 5ol ) sall ae 48D
Prerequisite module None Semester
Co-requisites module Calculus 11, Advanced Calculus Semester 2

Module Aims, Learning Outcomes and Indicative Contents

AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa]

Module Aims
Jau) Al salall Calaal

The goal of studying differential calculus at university is to enable
students to gain a deep understanding of this fundamental element of
mathematics and its applications in different fields. By studying
differential calculus, students learn how to calculate derivatives and
understand the concept of a derivative as the instantaneous rate of
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change of a function. Students can apply the concepts of calculus to
solve practical problems, analyze the behavior of functions, determine
critical points, least and largest values of functions, and estimate
changes of variable quantities. In addition, the study of differential
calculus provides a foundation for the study of other topics in
mathematics, science, and engineering, such as integration, calculus in
multiple variables, and the solution of differential equations. Learning
differential calculus aims to develop students' analytical thinking and
mathematical reasoning capabilities and provide them with powerful
mathematical tools to deal with complex technical and scientific
problems.

Module Learning
Outcomes

Al pall alall aladll il Aa

1. Deep understanding of concepts: Students are expected to gain a deep

understanding of basic concepts in differential calculus. Students should be
able to understand the concept of a derivative and its meaning as the rate of
change of a function, as well as the concept of inverse differential and
integration of functions.

2. Numerical and Application Skills: Students should acquire strong skills in

calculating and using derivatives in solving applied calculus problems.
They should be able to compute the derivative of a variety of functions and
apply it in analyzing the behavior of functions, identifying critical points,
and estimating absolute values and variable ratios.

3. Analytical Thinking: By studying differential calculus, students are

expected to develop abilities in analytical thinking and mathematical
reasoning. They should be able to analyze mathematical problems and draw
conclusions based on learned mathematical concepts and tools.

4. Applications in Other Fields: Students should have the ability to apply the

concepts of differential calculus in other fields such as science,
engineering, and economics. They learn how to represent real phenomena
by functions and use differential calculus to analyze these phenomena and
derive practical results.

5. Use of Technology: Students should have the ability to use appropriate

technology such as mathematical calculation programs and

Indicative Contents
Aoala Y1 Gl giaal)

Indicative content includes the following:

1.

Introduction to calculus: includes the definition of a derivative and the concept
of a derivative as the instantaneous rate of change of a function. Students are
exposed to the basic rules of calculus and related concepts.

The basic rules of differentiation: It includes studying the basic rules of
differentiation such as the rule of differentiation rules, the rule of
differentiation of constants, the rule of differentiation of forces, and other rules
of differentiation of known functions.

Higher Derivatives: Students learn how to calculate higher derivatives, how to
work with recursive differentiation, and how to use differential rules related to
it.

Applications in differential calculus: Students explore the practical
applications of calculus in different fields such as physics, engineering, and
computer science. Practical examples of solving various differential problems
are presented.

Relative and Total Differential: Students learn the concept of relative
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differential and total differentiation and how to calculate them. They are
exposed to its applications in analyzing the behavior of functions and
estimating variable changes.

Practical Applications of Calculus: Students are introduced to the use of
differential calculus in solving problems in mathematical modeling, economic
analysis, statistics, and other fields.

L

earning and Teaching Strategies

a5 alal) il in

1.

Strategies

Student interaction: Active participation and interaction between
students and the lecturer or teacher is encouraged. Small group
discussions or collaborative sessions can be organized to solve various
differential problems. Technology, such as online forums or distance
learning tools, can be used to encourage communication and
collaboration among students.

Practical Application and Projects: The course should include practical
activities and application projects that allow students to apply
differential concepts and skills in real-world contexts. For example,
teams can be formed to solve multidimensional differential problems or
applications in fields such as engineering and medical science.

Use of Technology: Calculus software and mathematical applications
can be used to enhance interaction and interactive learning. Students
can use graphing software or computer mathematics programs to
analyze functions and graph their curves.

Provide examples and practical exercises: A wide range of examples
and practical exercises covering various differential calculus concepts
should be provided. Students can practice solving the exercises

Student Workload (SWL)

e saal 10 I G puina calllall s yall Jaal

Structured SWL (h/sem)
el DA Il piiiall ) 5l Jeal

03 Structured SWL (h/w) 6.2
e sad alldall aliiall asl 5l Jaall '

Unstructured SWL (h/sem)

duadl) A Ul adaiiall pe ol Hall Jasll e sand Calldall alaiiall e 5ol Jaall

Unstructured SWL (h/w)

107 7.1

Total SWL (h/sem)
Jeall DA Il Y a5l Jeal

200

Module Evaluation
Al Jal) Balall g
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Time/Nu . Relevant Learning
mber Weight (Marks) Week Due o T
Quizzes 3 15% (15) 510,12 | LO#1-3, LO#9-11
Formative Assignments 2 10% (10) 2,12 LO#3, 4, LO#8 -10
assessment Projects / Lab.
Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)kﬂ\ = Y G\.@_Ld\
Material Covered
Week 1 | Introduction to function, domain, range .
Week 2 | Invers functions, even and odd function .
Week 3 | Graph the functions
Week 4 Limits
Week 5 | Continuous
Week 6 Exponential Functions , Logarithm Functions, Trigonometric functions.
Week 7 Mid-term exam + Trigonometric functions.
Week 8 | Derivatives
Week 9 | Rules of differentiation
Week 10 | Applications of Derivatives.
Week 11 | The mean value theorem
Week 12 | The derivative and extrema
Week 13 | Derivatives of Exponential Functions , Logarithm Functions
Week 14 | Derivatives of Trigonometric functions.
Week 15 | Derivatives of inverse functions
Week 16 | Preparatory week before the final exam.
Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities
4 pite Clllad aa 8 Y Hisall e su) = leiall
Material Covered
Week 1
Week 2
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Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
L)‘“:‘,)‘Aﬂ\} ej,_d‘ JJLAAA
Available in the
Text .
Library?
1. Courant, R., John, F., Blank, A. A., & Solomon, A.
(1965). Introduction to calculus and analysis (Vol. 1).
New York: Interscience Publishers.
2. Tall, D. (1996). Functions and calculus. International
handbook of mathematics education, 1, 289-325.
Required Texts 3. Tall, D. (1996). Functions and calculus. International No
handbook of mathematics education, 1, 289-.
4. Marsden, J., & Weinstein, A. (1985). Calculus I.
Springer Science & Business Media.
Thomas' Calculus, Early Transcendental, 12th ed.
6. Calculus and Analytic Geometric, Durfee. W.H
,1971 New York (3).
Recommended Texts | Grossman, Stanley I. Calculus. Academic Press, 2014. No
https://books.google.ig/books?hl=ar&Ir=&id=0aziBQAAQBAJ&oi=fnd&pg=PP1&dg=ca
Websites Iculus+book&ots=alk4tINdCZ&sig=tmAQQ_yHi9mTDBL cx-
gi7hy9uo8&redir_esc=y#v=onepage&q=calculus%20book&f=false

Grading Scheme

Sl Grade Jpaail) NIt Definition
(%)

A - Excellent Skl 90 - 100 Outstanding Performance

B - Very Good las s 80 - 89 Above average with some errors
(SSUOC?efSOC); FoUR ¢ - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo sl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aaladll a8) sl | (45-49) More work required but credit awarded
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(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJJAJ

Module Information
:\é.u“).ﬂ\ salall QLQ)SM

Module Title Topic in Mathematics Module Delivery
Module Type C X Theory
X Lecture

Module Code MS 103 O Lab

. X Tutorial
ECTS Credits 6 O Practical
SWL (hr/sem) | 150 D Seminar
Module Level UGl Semester of Delivery 1
Administering Department Math College CCSM
Module Leader | Hind Khaled Kolaib Hind.Khaled@tu.edu.iq
Module Leader’s Acad. Title assistant teacher Module Leader’s Qualification M.Sc
Module Tutor e-mail
Peer Reviewer Name Narnlgrl]gljeaerlnal e-mail Narmin.j.khaleel35382@st.tu.edu.iq
SD(;f:t'f'C S ATHToEl 06/01/2023 Version Number | 1.1

Relation with other Modules
6 AV Al 5ol ) sall ae 48D
Prerequisite module Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa]
Module Aims 1-Acquisition of the student to the concept of phrases and mathematical logic
Faud D) alal) laa and ways to deal with them algebraically.
2- Clarifying the concept of groups, relationships, functions and the links
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between them and the theories related to them.
3- Giving the student experience in dealing with matrices of all kinds and

performing various operations on them.

Module Learning
Outcomes

Aol Hall 3alall aladl) il 3

The Intended Subject Specific Learning Outcomes. On successful completion
of the module students:

(a) should have a reasonable understanding of the definitions and terms
relating to topic in mathematics introduced in the module;

(b) should have a reasonable understanding of the statements, proofs and
implications of the basic theorems given in the module (sufficiently well to be
able to construct simple proofs of related results);

(c) should have confidence and reasonable skill in calculating with matrices
and in specific vector spaces, etc. using the theorems derived during the
module and with relatively little

guidance ;

(d) should have developed a critical appreciation of the central role of topic in
Mathematics

and in its applications;

(e) should be able to present simple arguments and conclusions in topic in
mathematics with reasonable

clarity;

(f) should be aware of the possibilities for using Maple to solve simple
problems just beyond the range of "hand calculation".

The Intended Generic Learning Outcomes. On successful completion of the
Module students will have:

-developed their problem-solving skills in relation to topic in mathematics .
-have acquired a reasonable facility in numerical and symbolic calculation with
matrices and other related constructs in topic in mathematics .

-have furthered their time-management and organisational skills, as evidenced
by the ability to plan and implement efficient and effective modes of working.
-have furthered their study skills in an area that lies at the heart of most
advanced Mathematics,

Statistics and applications of these areas and is therefore valuable for
continuing professional development.

Indicative Contents
Aoala Y1l giaal)

Indicative content includes the following:.
Part A — Systems of Linear Equations
Introduction to Systems of Linear Equations, Gaussian Elimination, Consistent and
Inconsistent Systems.
[12 hours]

Part B- Matrices
Matrices and Matrix Operations, Square Matrices, Determinants, Inverses, More
Systems of Linear Equations [16 hours]

Part C- Eigenvectors
Eigenvalues, Eigenvectors and Diagonalization [16 hours]

Part D- introduction to Complex number C
Introduction to complex numbers and their properties, Recognition of complex
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numbers, .

[16 hours)

Learning and Teaching Strategies

sl 5 alasl) il in

Strategies

This course is characterized by the fact that it needs a special approach that
depends mainly on the development of engineering thinking and the
mathematical approach in thinking. It also depends on prior courses ino real
analysis, chaos, and some imagination. Teaching is mainly based on the home
works that are given at the end of each week, and the student notes the
interdependence between the serial topics of this course, in addition to
assigning the student (or a group of students) to write one report and represent
it as a seminar for the purpose of training in the use of scientific resources and
the method of writing a subject in mathematics.

Student Workload (SWL)

Structured SWL (h/sem) -8 Structured SWL (h/w) 4
Juadl) JSA Ul Jdaiidl) ol jal) Jaal) e sand alldall alaiiall asd 5l Jaall
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3
Jaaill YA Callall Jsiiall e ol all Jasl) e soud AU il e gl pall Jas
Total SWL (h/sem)

150

Joadl) P& Ul ISl 5] Jas

Module Evaluation

Ao Hall 3alal) Ao
Time/Nu Weight (Marks) sl B Relevant Learning
mber Outcome
Quizzes 2 15% (15) 5, 10,12 LO#1-3, LO#9-11
Formative Assignments 2 10% (10) 2,12 LO#3, 4, LO#8 -10
assessment Projects / Lab.
Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
LS)L-‘” L._.;c}_wu\ GL@.’\A\

Material Covered

Week 1 Linear, coherent and inconsistent systems.
Week 2 | Homogeneous equations and their solutions
Week 3 Matrices and some of their types
Week 4 | Algebraic operations on matrices.
Week 5 | Algebraic properties of operations on matrices
Week 6 | transposed matrix
Week 7 The abbreviated classroom format
class equivalence
Week 8 | Matrix inverse and how to find it
Week 9 | anomalous and non anomalous matrices,
Week 10 | Determinants are their properties
Week 11 | Use the propagation method by coefficients to find the value of the determinants
Week 12 | Gramer's method for solving linear systems
Week 13 | Introduction to complex numbers and their properties
Week 14 | Polynomials and their properties
Week 15 | The relationship of coefficients of polynomials with their roots
Week 16 | Preparatory week before the final exam.
Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities
A pide Glllad aa g8 Y il e gl gl
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
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Week 7

Learning and Teaching Resources
u.u“‘).lﬂ\j ?L"d\ ‘)JLAAA

Available in the

Text .
Library?

1- Introduction to Linear Algebra with Applications,
Bernard Coleman, translated by Adel Ghassan Naoum

Required Texts and Basil Atta Al-Hashemi, first edition 1990 Yes

University of Baghdad-Iraq

1- Mathematical Methods, Riyad Shakir Naoum and
others, first edition 1985, Basra University — Irag. No

2- Matrices, Adel Zainal Al-Bayati, first edition
1978, Al-Mustansiriya University - Iraq

Recommended Texts

Websites
Grading Scheme
Gila sl llads
CoLp Grade pail) MEE Definition
(%)
A - Excellent Dlal 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
?5u0c?elsgo()3 FOUP "¢ - Good L 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) s ;| (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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General physics
dale ¢b b

Module Information
:\é.u‘)ﬂ\ salall Qlﬁ)&“

Module Title general physics Module Delivery

Module Type E

Module Code MS 104 L

Ak Gl jualaa

ECTS Credits 4

SWL (hr/sem) 100

Module Level UGl Semester of Delivery 1

Administering Department Math College | CCSM

Module Leader | Sabah Salman Hamdi e-mail Sabah.s.hamdi@tu.edu.ig
Assistant Module Leader’s ,

Module Leader’s Acad. Title R Master's
Lecturer Qualification

Module Tutor No e-mail /

Peer Reviewer Name No e-mail /

SD(;fent'f'C S ATHToEl 07/01/2025 Version Number | 1.0

Relation with other Modules
6 AV Al 5ol ) sall ae 28D

Prerequisite mod

ule Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g aleil) il 5 4l Hall oLl Calaa]

Module Aims
Jau) Al salall Calaal

L Agadiall g sl cilpasl) a ggdiall &) ol e 3 aaN- ]
jl-g&‘ﬁbsﬂ‘?*h?@ustm\-z
A all B AN ) guall) o ggla Ciay -3

gl A al) il b e il -4

10C




As) gl g SiaY) 2 ggda 43 205

Module Learning

Outcomes

Aol Hall 3alall aladl) il j3a

Gl lga sk g cilgaiall gan — Agatall g dpasad) sl ; aaaliay allal) Gy s -

. ALY g i)

Lagy AB3ad) 5 4l gall g Adadd) S o) calldal) iy o -2

Asjall (5 gl Ol gy lldall iy 25 -3

— cliay) — JEI 3 pa — 450 shal) (g gl Aluana — ) g — BRI o ggday alllal) iy o -4
8150 ) ALyl aslail) — dadl) a3 31

Indicative Contents
Aoala Y1 b giaal)

Learning and Teaching Strategies

a5 alasl) il in

Strategies

o gl el A el (S5 daiay ald e ) ling 4 dSEay lall 138 ey -]
GOl @l 8] YA (e Adadill AS jliall aad el alaill | L judll Sl ol I mgiall 5
Lo LY 5 aaliall agh 5 e of oSy 138 Alaall oy el 5 LBl 5 OIS Ja ddaiil b
Lgtias Do (520 ail 5 ¢ (o8l sl allall il A0 5l) asalie Jay ) 228l 51 allall (e AL
Jls gl axsiaal )y gaail) Alia ST o) gall Jrad Adlise Vs (o Al aadinl Lgilae
e V) agdll Jgual A0 3l aaaliaall ) sl e CoBUall sae busal cilladadiall 5 35 5all
Aalead) Gl pxill YA e Azl ) aaaliall Gaudail 3 81 5 (a ydy GOl 2y 5 35 rdglee (o el -2
agd anily a8 1 oSl apEll O Ja gy Allal) g e gk 8 Gl el
3eliy laadle a3 Juaadll Jals a5 il sl 5 3 jpaaill il JLEAY) DA (e aldiily (O
deliy aaDle i sacall g dmal I 5323l agalad 33285 Cpeadll Gl 2aaT e agiseliwd
(o ) Laed a2 g€ oS a5 5 agaal Dllal] apaliall dallae s ¢ CBUall canliall gl &
oo @Ml Jsan laal co Yl ge ajlsall ol duadadll el yd) s deadl el JDA
aalal) die sacliudll,

Student Workload (SWL)

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Juadl) JSa Ul Jdaindll ol jal) Jaal) e sand calldall aliiall ol all Jaall
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 5
Juadl) J3A Ul el jee ol ol Jaal) e sand alldall alaiiall el 5ol Jaall

Total SWL (h/sem) 100

Jeall JDa Il KU a5l Jeal

Module Evaluation
Ll ) okl s

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Formative Quizzes 2 15% (15) 5,10,12 LO#1-3, LO#9-11
assessment Assignments 2 10% (10) 2,12 LO # 3, 4, LO#8 -10
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Projects / Lab.

Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1 dgatdl pe dnaell il

Week 2 a5 i ylat fAgaiadl e Aol sl

Week 3 Clgaiall e de giie Al / Clgaiall g kg aen

Week 4 Goaadll g de yudl g Aal3Y)

Week 5 e i e 4 jal)

Week 6 | ulddll - L gaudl 5 all alua)

Week 7 | 4e giie 2laud

Week 8 | ¥ (fisws osild - 031 5ill - 353l

Week 9 | Sl G 058 clidai - U (53 55 0y 588 - JE S e — 45 53l (558l Aiana

Week 10 | A 38— aslail) - adl) 2 50 - Sl<iay)

Week 11 | &3S sl 5 sall -3, yilall &S jall

Week 12 | aliiall 55l 31 Jamatl) <l 4l sall A< jal)

Week 13 | 4l sall A8 jall i i ) 318

Week 14 | S sl ¢l gl

Week 15 | il 5 iy jlas

Week 16 | el (laie¥) U8 5 uani g s,
Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities

odaall e ) Zleiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6
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Week 7

Learning and Teaching Resources
u.u“‘).lﬂ\j ?Lz_d\ J.JL\AA

Available in the
Text .
Library?
A jall g salall al sa g clilSaall / dmalad) oL Sl -
81 alls Ao 5l
-l
Required Texts Qe Ay D No
oibe ) ae aldl e
JPENEEN g AE U B A
Francis Weston Sears , Mechanics, Wave motion
Recommended Texts | -and Heat .Addison Wesley Publishing No
Company,London1965.
Websites
Grading Scheme
Group Grade opail) I\élarks Definition
(%)
A - Excellent il 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
Success Group -
(50 - 100) C - Good e 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) aul | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2\_\»:\)&5\ 3Ll S g CJ)AJ

Module Information
:\é.u\‘).ﬂ\ 3aldl) &_A.AJSM

Module Title Arabic Language Module Delivery
Module Type B Theory
Module Code UuoTo001 Lecture
ECTS Credits 2 O Lab
Tutorial
SWL (hr/sem) 50 O Practical
O Seminar
Module Level UGI Semester of Delivery
Administering Department Math College | CCSM
Module a Jie s 5 e-mail | Bushra.a.salih@st.tu.edu.ig
Module Leader’s Acad. Title | Assist Lecturer Module Leader’s Qualification | M.Sc
Module Tutor e-mail
Peer Reviewer Name e-mail
i(r.:)lgrnot\ljz:lcl I(Dlgtrgmittee 03/01/2025 Version Number | 1.1
Relation with other Modules
AN Al all 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module | None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0l YY) il ginall g alacil) il 5 Al Hall salall Cilaal

Module Objectives

Jau) ol salall Calaal

1- MJS«LLA)L: ‘51\ dalidl c‘\.s:a‘)aﬁigabw :‘ﬁfl\(\)ﬂ\&d}ﬂ\ﬂh
PRET IR E N JR R EIR I PIRE
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4- BleVlsiaall Cua o 1o pal) Jially Qllall 48 e
5- ganillyas il Cun (e padl Jadll Cllall 48 jaa
6- ol i e oall Jrdll il 48 jas

7- A3lise SX o) 4 3,k

8- WS b ad il ciladle & jae

9- 3 agll a2 8 alas

10-4ds sessall 5 cda 53 all o Ul) A0S Ay yLa e il
11- Ul 5 palSiall (gal AxaLEl claaly) i Y8

12- gl slal) sale 4 jae

13- ¢ i) Coslu) gale 48 yaa

14- Opalaiall (52 Coslu¥) Cpnis g alll (3530 dai 14y s3] Sl lgn pla

Module Learning
Outcomes

Al Hall 3alall alatll il j3a

1- 4he and JS lodle ) el iy jad Aali o el 2DSH Ul oy ),
2- Al Jeall s Bpan¥) Jaall s 4 pall Aleall aludl 5 4 jall Alaal) QL) alaty )
3. due i o) dglea) QS o g il e Y1 S ja e oyl

4o PleYlsiaall Eum e el Jiall Qlll Caay )

5- axilly o g3l Gun e el Judll Gl Aty ()

6- Gl din e () dadll Qllall 48 12

7- 4ailis 3 SX 5 a0ell AUS (5 5k il o yra

8- ADSI b il ledlad a4 yaa

9- 3 3agl) any 2l @ llall alaty )

10- Ao sussall 5 dda g pall Ll US43y 5k o Ul (o jee

11-  QUSIy cpal€iall gl daslall (Uaall - Jsi Y 5 J8

12- el sl e Caaill

13- Ay sl sale b yre

14~ Oelaial) (ol o glu) Cppmani s o sall) (3530 Aai 1 5] ) lga (e aladl

Indicative Contents
Jaala Y1 il giall

1- dhe pud JS ldle ) ol iy pai ali (g 1 apall DS e Capaill]2 4l
2- 24cle Aadl) Jaally dan¥) Jaadl 5 du 2l Alaal) sl 5 4y jall Alanl) 48 jaa
3-  24cludic b o dlial il ol gl eV S ja Lo Gt

4- 24cle(PleVlydaall in o il didy llall 4 jes

5o 24clu il g agll G e oall Juill i)l 48 jas

6-  24cbu (el dun e (o pall Jadll Qllal 48 jaa

7- 24l aiplips SX 5 aaell 4S5,k

8- oDl 3o il Cladle 48 yaa 2 el

9. 2 4clu 63 jagl) pusy 20 i alai

10- 2 4cbu il sussall 5 a5y yall L) US43y Hha o b el

11- QU cpaliall (ool Zaslal) oUadY) 65 Y 5 J8 2 aclu ¢

12- 2 4l e all Cslall) sale 4 ya

13- 2 4o o ALEY sl sale 46 yee
14- 2 4ebu Cpadaiall (gl o slu¥) Cpmany o salll (3530 dpaii i sl il jlge plal)

Learning and Teaching Strategies

abeil) 5 alaill Cilai) i

Strategies

aS )bl e 38 L) o Ol s o Bas sl o2 a0l 8 Ll s A Gt )l A iy
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B i 8 Lgman i g i) uSE il g (i pa ¢ Asgaaall ) geally 40lES 5 il 2D
apadl ol plsil & il A ey Al il Lpalail) el sl s Jpeaill JUS o @lld (3853 oo
Ul ags Al i) 340 ddadsl aey et ),

Student Workload (SWL)
Lo sanl Y0 0 guune calllall ol jal) Jaal)

Structured SWL (h/sem) 33 Structured SWL (h/w) 5
Jeaaill IO Callall adatial) ol yal) Jaall L sl Calldall datiall l 5ol Jasd)
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
Jeadll JDa Ml diiall e gasl ) Jeal) Lo paud llall aliial) ye oasd yall Jaal
Total SWL (h/sem) 50
Jamdl) IO Ul I ) ) Jaal)
Module Evaluation
Al Hal) salall Rtty
Time/Numbe Relevant Learnin
Weight (Marks) | Week Due 2
r Qutcome
) LO #1, #2 and #10,
Quizzes 3 15% (15) 5and 10 #11
Formative
Assignments 3 15% (15) 2and 12 | LO #3, #4 and #6, #7
assessment :
Projects / Lab.
Report 1 10% (10) 13 LO #5, #8 and #10
Summative | Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | Final Exam 3hr 50% (50) 16 All
100% (100
Total assessment
Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)ﬁaﬂ\ (& sy CL@.&A\

Material Covered

Week 1 ?"'“5 X QLAN.G} ¢daldl ‘Imfj L;—U’d\ PM\

Week 2 | daladll s danl 1 Lealad) ¢ Lgdy o 2dp jal) dlaal)

Week 3 e i bl ol eV Gls s

Week 4 | DleV¥siaall Sua o 1 oall Jeall

Week 5 | axillg g3l Cun e (aall Jadll

Week 6 | ol Cus (0 (al) Jadll

Week 7 Sl

Week 8 | aiiliy 3 SXi a2l
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Week 9 A 8 il ladle
Week 10 | 3 gl amy 2cl 68
Week 11 | i gl 5 ¢ada 5 yall £Lal)
Week 12 | Ul pual€idl (ool daslal) (Uadl) - Jas Y g J8
Week 13 | «sall sty
Week 14 | iyl sl
Week 15 | Crebeiall (sl o slu) i s ocgoall) (35301 daaii 14 g il jlga
Week 16 | Jwadll ales glaial
Delivery Plan (Weekly Lab. Syllabus)
sl e s zleidl
Material Covered
Week 1 | Lab 1:
Week 2 | Lab 2
Week 3 | Lab 3
Week 4 | Lab 4:
Week 5 | Lab 5:
Week 6 | Lab 6:
Week 7 | Lab 7:

Learning and Teaching Resources
U‘“.'?Jﬂ\ﬁ ?L'd‘ JJLLAA

Available in the

Text .
Library?
Required Texts el ihaas Full) Ay jall s Al aals no
REOOITIENESE o palid) Juald |3 Lol 5 Lealls 13 jal) dlaall No
Texts i
Websites https://www.almrsal.com/post/923401
Grading Scheme
Group Grade aaail) Marks % | Definition
A - Excellent Skl 90 - 100 | Outstanding Performance
Success B - Very Good las 2 80 -89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
(50 - 100) D - s ] . . . _
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group , . " More work required but credit
- Aall=adll | -
(0 — 49) FX - Fall (4 28) il | (45-49) awarded
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Considerable amount of work

F - Fail —p 0-44) | < red

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTOR

Module Information
:\é.u\‘).ﬂ\ 3Ll &_A.AJSM

Module Title Chal) (gg8a g Akl jhagal) Module Delivery

Module Type E

Module Code UuOoTO004

;\.J JB.I <l _palaa

ECTS Credits 2
SWL (hr/sem) 50
Module Level UGI Semester (s) offered 1
Min number of students | 15 Max number of students 100
Administering Mathematics College | Compoter Science& Mathematics

Department
Module Leader | saad hussein ali e-mail saad.h.ali@tu.edu. iq
Module Leader’s Acad. . Module Leader’s

. Assistant Lecturer i Master

Title Qualification
Module Tutor None e-mail None
Peer Reviewer Name Mundher A. Khalil e-mail | mun880088@tu.edu.iq

Review Committee 07/01/2025 Version Number | 1.1

Approval

Relation With Other Modules
6 AY) Al all ) sall ae 28D

Prerequisite module 2 5y Semester 1
Co-requisites module A oY Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
alide Ciia s ae 4ol )Y Gl sisall g aleill il 5 gl jall all) Calaa]

Ao Basal ol g ggdall &l o) e 8 padll.q

Module Aims Aokl Jasal) il g Cilulag) 42 2 g, e sgdall 4dn U J sual) agd Ao 8,480 -2
Al el Clawg pailad g jibaa o G i) -4

Aokl fagal) to aglgisill okl ) 4B jpe—5

¢ el paiaall Cilamsa dad gadl ) Jia pllaaally s cld aalial 3 kil-6
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(Jj.'\u.ﬂ‘ ‘Z\.JJLHJ\J\ e.l[)@i\ ¢ il eSAJ\ ¢ sladiuN) g clilaniyy

Aalad) cily jadl g (3 g8ad) g al jhapal) sl JaSS AN cliLedl) e g3UaY)-7

Module Learning
Outcomes

A Hall Balall alatll il yaa

bl jiapdl) g ggday Aal) il clallaaall o G pil) -1

Llud) clall g Y dadlaa 8 L jlaiinl g s3] LES Al (3 giall aa) o G il -2

c Al pand) B Cladiaall 35 A

Llial) g paliaall ‘éﬁ DAL axe g i) dallea gA LU 9Sa g Aadal jBagall L Ja (e SaLELY)
il aladl g ) jEiaY) e

Saadiall ad) Lman g A gal) cilaliial) (o 5 jalall g uaiiiall A0 gal) (51 gal) o e30Y) -3
(Aeb) jiandl) e A dadiial) Jgall) cp AY) Gilad (e ALY -4

Aol jiasall g daladl cily aldly dgidial) dulaall g Apanddy) g Al gall jilaial) g (i) 81 alall) -5

Aokl sl o ggda o W 5l (s Ailudy) alljadls A laad) 3aY) all e Ao iadll -7

Indicative Contents
4ald ) el giadl)

tla ol Y (s giaal) Gacly

(Sl lu 8) D) g dagal) <l jliaal) 8 duda jiazal) -1

(Sl lu 4) bl fantl) Glang gailad g j3laa -2

(el 4) dalaall g dpallall ol jiagal) aUaT) cililaa -3

(Sl lu 4)lgle o gl axiil) i)y ddal jiagal) -4

(Ql.cl.u 4)J3L.AAS‘ ‘;lﬂéﬁu‘ib QL)&JY‘ ¢ ‘;..I-\AS\ &Aﬁ%-d‘ &:ILJ-HJ-HJA ¢ uﬂ\ -5
(Aela 2) ¢ 2 asal) ¢ e gl g Aludy) adl o) -6

(el 4) B pualaal) 4kl jiagally daldld) 43 gal) 3l gl -7

Course Description

rlhas oo bilbe Ay Aaalll AU 5 laal) ) Abl iaa) mlhas g sdokl Bl

lad Gpabile (e 9Sa(Cratia) 9 aSa 8 Al Demo) (g qadd) s Al
gl Ll edal) A8 jaa g Lgasgda ) 3okl bl jiesal) Gadally ¢ qadld) aSa aggdall
8 palaall duh) jhapall ¢ (CLAAIN) apdi ) aSal) ¢ Glud¥) (gia ¢ Aaal) aainal)

Learning and Teaching Strategies

sl 5 alail) il i

gl it ALIS gl Glo QI Jeany o Jal e ey alel Gnl il quiag o
&_\lu\ cﬂ\‘)ﬁ\j e\..d\ j;.\ u.AA.\:l (.,S‘ﬂ‘ G@_\Aﬂ 5\.\_\»\.“\1\ :L\\.’J\ G’S;:ﬁ GSXJ BJLAM Az al) ‘sm\‘)ﬂ\

Strategies By clleally ladl o g3V, ¢ Akl jieally Y1 3siad AmlY) amlidy

o Llially addaall A Zaldl alghll dallee A b jldinl dal e geslhaaadl 330

. oasinall aludl ) )

Student Workload (SWL)
luall = Al Jasll
Structured SWL (h/sem)
Jeadll A Ul daiial) ol Jaall
In class lectures T 30 33 Structured SWL (h/w) 2.2
Le gand alUall Adxiiall ol jall Jaal) .

In class tests 3 = Lo
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w)
Juadll Joa Ul alaiiall jae o jall Jasl) Lo sad allall alatiall yie sl Hal) Jaal) 11
Total SWL (h/sem) 50
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| Jemill s U Sl 2l s |

Module Evaluation

:\.g.mbﬂ\ saldll e.us.a
Time Relevant Learning
Weight (Mark Week D
(hr) eight (Marks) eek Due Outcome
Quizzes 4 20% (20) 3,5,,7,9,11,13, | LO#1, 2,3,......... , 11
= A 1
Formative | Assignments 6 15% (15) 2,4,6,10,12,14 | LO# 1,2, 3w 11
assessment | (Homeworks)
Discussions 7 5% (5) Continuous
Summative | Midterm Exam 2 10% (10) 8 LO #1-7
assessment | Final Exam 3 50% (50) 16 All
1009
Total assessment (100 Ma/(l)‘ks)

Delivery Plan (Weekly Syllabus)

b o sl gleial
Material Covered
Week 1 | gl ol jlaall b 3kl el duag ) ) saal)
Week2 | L.y & dadal el o seda
Week 3 | iunpadlly dallall (s Bkl il
Week 4 3 yilaall dada) jaaall ¢ dudal jaanall JISE)
Week 5 ALial) Aol jaagall 55 pdlal) 4ns Akl jianall
Week6 | _Lal) ulad)
Week 7 (lamy) ) il o L HUat) A
Week 8 | il Caai sl
Week9 | il daa
Week 10 | 2 awy) L) gl 5 cildam¥) dlae aglaws
Week 11 | oy, gl 5 2ass¥) Alaall g () sadisall o sea
Week 12 | 4o gl | ginal
Week 13 | <L) Al
Week 14 | ikl ol LakaiV) 5 (dacleadl 350V a3 a) Zilus¥) 2 jall
Week 15 | .3l all a5 4 jall s 3 sall Cilainall 8 Ciina 48] 5 3By Vs Al 50 5 5 jualzall 4kl jianal)
Week 16 | .l ilg olaidl

Learning and Teaching Resources
ua,g).lﬂ\j (Jzﬂ\ )JLAA

‘ Text

Available in the
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Library?

Akl jhaal) g Glaad¥) (398 IS,
c e e galy o) (gl g e plua ale a0-1: il (e

Required Texts G S 5 da) ¢ asiall 35 JalS 30 cBaadl Al & 0 Yes
(2009) «(3:8d dana Gl 2,) cdada
¢ lb Juald dana dan i ¢ (LS SIMES 3 il (ac dgkal jagal)- -1
{(2010) sl Aalal) 4 aall Aisgl)
Recommended ) i ) No
Texts sl gal) clgilaad Y] ) gall g Aplad) Glad¥) (§o8a IS -2
{(2019)c2aaa (g sle & jlaa | gisal)
Websites N/A
GRADING SCHEME
Gila il abds
Group Grade pal) Marks (%) Definition
A - Excellent Dl 90 - 100 Outstanding Performance
B - Very Good laa a1 80-89 Above average with some errors
Success Group | C - Good NEEN 70-79 Sound work with notable errors
(50 - 100) D - e _ . . :
Satisfactory e 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 - 59 Work meets minimum criteria
Fail Group FX = Fail D dssa | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required
Note:

NB Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a
policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original
marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJJAJ

Module Information
:\é.u“).ﬂ\ salall QLQ)SM

Module Title Foundations of Mathematics |1 Module Delivery
Module Type | C X Theory
X Lecture
Module Code MS 107 I Lab
. X Tutorial
ECTS Credits 8 O Practical
SWL (hr/sem) | 175 b Seminar
Module Level 1 Semester of Delivery 2
Administering Department Math College CCSM
Module Leader Nabeel Ezzulddin Arif e-mail nabarif@tu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Dabya Mahmood Ali e-mail dhabiaa.m.ali@tu.edu.iq
. Azher Abbas . .
Peer Reviewer Name Mohammad e-mail drazh64@tu.edu.ig
SIS SOMTIHED AprovEl 01/01/2025 Version Number | 1.1

Date

Relation with other Modules
6 AV Al 5ol ) sall ae 48D

Prerequisite mod

ule Real analysis

Semester 6

Co-requisites module

Abstract Algebra

Semester 3

Module Aims, Learning Outcomes and Indicative Contents
AL Y il sinall g aleil) il 5 4l Hall Balad) Calaa

Module Aims
Jau) Al salall alaal

It is highly beneficial that students master previous mathematics concepts,

applications, and skills, prior to learning algebra and other higher level

113




mathematical courses such as:
A- That the student be acquainted with the most important basics of
mathematics, such as its mathematical systems, how to build them, and the
relationship between them
b- The student will be familiar with the establishment of the integral numbers
C- The student will be familiar with the construction of rational, real and
complex number fields
D- The student realizes the basis of the operations he performs on numbers,
especially the integral numbers, through studying his introduction to the theory

of numbers

Module Learning
Outcomes

Al Hall 3alall aladl) il jAa

Upon successful completion, students will have the knowledge and skills to:

1- Explain the fundamental concepts from the foundations of mathematics
and its role in modern mathematics and applied contexts.

2 -Demonstrate accurate and efficient use of logical and set theoretical
techniques.

. 3- Demonstrate capacity for mathematical reasoning through analyzing,
proving and explaining concepts from the foundations of mathematics.

4- That the student be acquainted with the most important basics of
mathematics, such as its mathematical systems and how to establishment of
the natural numbers, integral numbers rational numbers, real numbers and

complex numbers

Indicative Contents
Aoala Y1l giaal)

Indicative content includes the following:
Part A — Relations

Relations and its types concepts in mathematics foundation are one of the

important topics of set theory. Sets, relations and functions all three are
interlinked topics. Sets denote the collection of ordered elements

whereas relations and functions define the operations performed on sets. The

relations define the connection between the two given sets. Also, there are
types of relations stating the connections between the sets. Hence, here we will
learn about relations and their types in detail.

Study equivalence relation then study the classes of equivalence and properties

of equivalent classes , with examples [12 hours]

Part B- Natural numbers

Natural numbers appear to us as the simplest numbers. They seem to be
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the fundamental blocks of mathematics. But they are not. Nearly all
mathematical theories are rather based on set theory. In these theories,
all mathematical objects are sets. The way they interact is then defined by
the axioms of the theory. In this context, natural numbers exist only if
these axioms allow the construction of sets which perfectly match what
we would expect from natural numbers. Study their theories and example
[16 hours]

Part C- integral numbers

We have seen how we can start with an algebraic system the (informal)
system of Z integers and create new “algebraic systems” Zmn whose members
are actually equivalence classes. We are going to use this same idea creating a
new system whose members are equivalence classes to carefully define a new,

formal algebraic system Z. [16 hours]

Part D- Mapping

In mathematics, we often don't really care what something "is" in some
fundamental sense, but what its properties are. In this way, we may view the
real numbers as any complete, ordered field R which contains the rational
numbers as an ordered subfield then show their theories and examples.[16

hours)

Learning and Teaching Strategies

alail) 5 alail) Clagil i

Strategies

This course is characterized by the fact that it needs a special approach that
depends mainly on the development of engineering thinking and the
mathematical approach in thinking. It also depends on prior courses ino real
analysis, chaos, and some imagination. Teaching is mainly based on the home
works that are given at the end of each week, and the student notes the
interdependence between the serial topics of this course, in addition to
assigning the student (or a group of students) to write one report and represent
it as a seminar for the purpose of training in the use of scientific resources and
the method of writing a subject in mathematics.

Student Workload (SWL)
le sanl V0 Csuina callall ol jall Jeal

Structured SWL (h/sem) - Structured SWL (h/w) 5.2
Juadll J3A Qllall alaiial) ol jall Jesl) Lo sand alldall aliiall sl 5l Jaall '
Unstructured SWL (h/sem) 97 Unstructured SWL (h/w) 6.4
Jaadl) A Ul alaiiall pe ol Hall Jasl) Lo sal Ul alaiiall e sl Hall Jaall '
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Total SWL (h/sem)
Jaadll DA alldall JISI) ) )l sl

175

Module Evaluation

Al Hall Balall ans
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 2 15% (15) 2,712 LO#1-3, LO#9-11
Formative Assignments 2 10% (10) 4,8 LO#3, 4, LO#8 -10
assessment Projects / Lab.
Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

ci@va (Relations)
CEL ¢ 2i(Type of relations) 4wSsil :(Reflexive) 3 klie «
(Symmetric) 4xis «(Transitive) s_klie-4us «(Anti-symmetric).

Week 1
sl 8dle (Equivalence relations) Wil < sia «(Equivalent classes) «
Bl Casa pailad(Properties of equivalent classes) il «
(Partition)
<4, (Ordering)
AUl i il 5 530 s ill(Partial order and total order).
»aic S0y yual (Least and greatest elements).

Week 2 5384 4 seaali(Bounded set) =Y 2l :(Upper bound) Y1 adll ¢
(Lower bound) Je! 28 8 «(Least upper bound) 2 28 ,S) «(Greatest
lower bound) ALKl Ze saaall (Complete set) s 48 e Sle sana (Well-
ordered sets)

Lkl JeY) 4 saaa N (The Set of Natural Numbers N)
o lnben(Peano’s Axioms).
o Akl ol e 4yl clilesli(Arithmetic of the natural number) :

Week 3

axli(Addition) k! ¢«(Subtraction) «_all «(Multiplication).

o =iladll(Properties) sl s gasll maaill (1l & :(Associative law of
addition and multiplication) wosally aeall  Jilall ogaEl
(Commutative law of addition and multiplication) )8l 56 «
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(Distribution law) i sall s aeall 8 Cadall (538 ((Cancelation law of
addition and multiplication).

o Auaphll daeW i i lI(Ordering on N) dlac¥) 8 Gpall a5l o
4xnball(Well ordering of N).

Week 4

daauall eyl 4o a7 (The Set of Integer Numbers Z)

o daniall Yl de saas cly(Construction of the set of integers).

o damuall sVl degaas e calls aeall(The addition and
multiplication on integers).

o dauall dlae B @ pallg xeall (ailas(Properties) geadl paenill (il 8
< _»all s(Associative law of addition and multiplication) ¢l «

G pally sl Ml Commutative law  of  addition and

multiplication) s o8 ¢(Distribution law) geall 8 Gaasll ;518 «
<=l s(Cancelation law of addition and multiplication).

o danallalacV e g il lax(Ordering on 7).

Week 5

Ll JeY) 4o 5a2aQ (The Set of Rational Numbers Q)
o Al slacY) de sana sly(Construction of the rational numbers).

Ll 53 5 Al alae V) de sana o @ all s aeadl(Addition and multiplication
on Q and its properties).)

Week 6

Exam and 4zl sac¥) de sann o casijill de sendll Q (Ordering on) 46U ¢
4l slacYi(Density of Q)

Week 7

4asa daey 4o saaaR (The Set of Real Numbers R) Midterm Exam +
aagall slae Y1 JWS dpala(Completeness property of real numbers)

Week 8

dapall Yl de sl ddlal gailad(Additional Properties of the Integer
Numbers)

A3 5Y) alae Y1 5 dendl) 24E(Divisibility and primes).

Week 9

ea) & il Cacliadll s alae W) & jidal auldli(Greatest common divisor
and least common multiple).
Gluall 8 4uluY) 4 ual)(The fundamental theorem of arithmetic)

Week 10

L)) 32e¥) 4 5a2a(C (The Set of Complex Numbers C)
2]l dac Yl de gana A G pall 5 aaall(Addition and multiplication on

complex numbers).

Week 11

4l 4leall(Binary Operation).

Week 12

230 &l B Ll atisExam and (Basic Concepts in Group Theory)
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4l o jledli(Basic definitions) s« :(Groups) 4l e 3l ¢
Week 13 | (Commutative group) 4 sl ((Subgroup) 3<% 4, «(Order of

group)

Week 14

Al 455 b Al aalia (Basic Concepts in Ring Theory)
ialay) i jlaili(Basic  definitions) <llall :(Rings) sl ddlall «
(Commutative ring) «

Week 15 | Jaall & L) anatia(Basic Concepts in the field)

Week 16 | Preparatory week before the final exam.

Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities

4 ite Dlllad s 55 Y2 piidall o sV 2 lgiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
Ol 5 aladll jolias

Available in the

Text .
Library?
1. Introduction to the foundations of
mathematics, Wildel R. ,2nd 1965,New

Required Texts York Yes

2. 09 Ag hlan sl g3 Febudly ) G

AUl S cpisall 1983 () adl 3 pad) daala

Recommended Texts e Juls 5 po Qs il Faluab N G 2 dadta yes

Ladigd  3al) — 3%, dasls (2000)

Websites https://www.math.tamu.edu/~florent/teaching/lecture_notes/220lecture_notes.pdf
Grading Scheme
Sleue Grade sl JLENE Definition
(%)
Success Group | A - Excellent Dkl 90 - 100 Outstanding Performance
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(50 - 100) B - Very Good [EENRYEN 80 - 89 Above average with some errors

C - Good s 70-79 Sound work with notable errors

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Galadll 28) sl , | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Calculus Il
2 Jel& g Jialds

Module Information
:\:Lu\)ﬂ\ salall k_ILAjSLA

Module Title Calculus Il Module Delivery
Module Type C X Theory
L] Lecture
Module Code MS 108 O Lab
. X Tutorial
ECTS Credits 8 O Practical
SWL (hr/sem) 200 X Seminar
Module Level UGI Semester of Delivery 2
Administering Department Math College CCsSM
Module Leader Omer Abdulrazzaq Abdullah e-mail omerabdulrazzaga@tu.edu.iq
Module Leader’s Acad. Title Assistant Professor | Module Leader’s Qualification Ph.D.
Module Tutor Ali Shebl Ajeel e-mail ali.shebl@tu.edu.iq
. Akram Salim . .
Peer Reviewer Name Mohammed e-mail akr_tel@tu.edu.iq
%f;fer‘t'f'c COMMIHES ATBravEl 07/01/2023 Version Number | 1.1
Relation with other Modules
6 DAY Gl )l el ae 28Dl
Prerequisite module Calculus | Semester 1

11¢




Co-requisites module Advanced Calculus Semester 3

Module Aims, Learning Outcomes and Indicative Contents
AL Y il ginall g alail) il 5 Al Hall Balall Cilaal

1. Understanding the basic concepts: The study of differential and
integral calculus aims to enhance students' understanding of the
basic concepts in this mathematical field. Students learn about
derivatives, integrals, and mathematical functions and how to
interpret and use them to solve mathematical problems.

2. Developing arithmetic skills: Studying differential and integral
arithmetic works to develop students' arithmetic skills. Students
learn how to calculate derivatives and integrals and solve problems
related to calculus.

3. Practical Applications: Studying differential and integral calculus

Module Aims helps in introducing students to the practical applications of this

A5l Balal) Cilaa course in different fields. Students learn how to use calculus to
solve problems in physics, engineering, economics, and other fields.

4. Developing mathematical thinking: Studying differential and
integral calculus develops students' abilities in mathematical
thinking and analysis. Students learn how to apply mathematical
concepts in solving complex problems and understand the
relationships between variables.

5. Prepare for academic and professional disciplines: Calculus is
essential for many scientific, engineering and economic disciplines.
The study of this course aims to qualify students and prepare them
for related disciplines, enabling them to continue in the fields of
research

1. Solid and comprehensive understanding of the basic concepts of calculus.
Students learn about the derivative, the rules of calculus and their related
applications.

2. Mathematical analysis and critical thinking: Students develop mathematical
analysis and critical thinking through studying this course. Students learn how

Module Learning to analyze complex mathematical problems and apply computational concepts
Outcomes and tools to solve them.
Al )l Balall alaill s 3 3. Calculus and Calculus Skills: Students gain practical calculus and calculus

skills by solving a variety of mathematical problems. Students will be able to
calculate derivatives and integrals and use appropriate techniques for solving.

4. Practical applications: Studying differential and integral calculus helps
develop students' abilities to use these concepts in solving practical problems
and real-world applications. Students learn how to use calculus in different
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fields such as physics, engineering, and economics.

5. Preparation for advanced subjects: Study of differential and integral calculus
provides the strong foundation needed for students to continue in relevant
advanced subjects. This subject is a prerequisite for advanced mathematical
and engineering courses

7. The concept of unlimited integration and integration.

8. Integration rules and the basic property of integration.

9. Integration of exponential, radical, trigonometric, and logarithmic functions.

10. Integration by substitution and division by part.

11. Integration applications in calculating areas and volumes of geometric shapes
and work calculation.

12. differential equations:

Indicative Contents 13. First order differential equations.
2t )Y oy gl 14. High order differential equations and their analytical solutions.

15. Practical applications of differential equations in various fields such as
physics, engineering and economics.

16. Convergence of Calculus:

17. Central convergence, right convergence, and left convergence.

18. Parenthesis convergence, series, and final convergence.

19. Indefinite integrals:

20. Integration of functions defined by forms.

Learning and Teaching Strategies
alall g alaill Cila sl i

5. Student interaction: Active participation and interaction between
students and the lecturer or teacher is encouraged. Small group
discussions or collaborative sessions can be organized to solve various
differential problems. Technology, such as online forums or distance
learning tools, can be wused to encourage communication and
collaboration among students.

6. Practical Application and Projects: The course should include practical
activities and application projects that allow students to apply

. differential concepts and skills in real-world contexts. For example,
Strategies L . : i
teams can be formed to solve multidimensional differential problems or
applications in fields such as engineering and medical science.

7. Use of Technology: Calculus software and mathematical applications
can be used to enhance interaction and interactive learning. Students
can use graphing software or computer mathematics programs to
analyze functions and graph their curves.

8. Provide examples and practical exercises: A wide range of examples

and practical exercises covering various differential calculus concepts
should be provided. Students can practice solving the exercises
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Student Workload (SWL)

e ol 10 I guana calllall sl 5l Jaal

Structured SWL (h/sem) 93 Structured SWL (h/w) 6.2
Jeaill JM& llall pliiiall ol 5l Jes) Lo yaud allUall alinall ud 5l Jaal '
Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 71
Jaaill VA allall liiall ye ol all Jasl Lo pandd lllall il e yall Jaall '
Total SWL (h/sem)

200

Jaadl) JY& Ul Sl 5l Jan

Module Evaluation

Aol all salad) Rtty
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 3 15% (15) 5, 10,12 LO#1-3, LO#9-11
Formative Assignments 2 10% (10) 2,12 LO#3, 4, LO#8 -10
assessment Projects / Lab.
Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)ﬁaﬂ\ (= s G\.@..L«S\

Material Covered

Week 1 | Parametric Equations

Week 2 | Curves defined by Parametric Equations

Week 3 | Calculus with parametric curves

Week 4 | Tangents and Arc length; exclude Area and Surface Area
Week 5 | Polar Coordinates with applications

Week 6 Graph polar coordinates and Areas

Week 7 | Mid-term exam and length in polar coordinates

Week 8

Sequences & series
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The Integral Test and Estimates of Sums

Week 9
The Comparison Tests
Alternating Series
Week 10 Absolute Convergence, Ratio and Root Tests
Strategy for testing series
Power Series
Week 11 Representation of functions as Power Series
Taylor and Maclaurin Series (no Multiplication and Division)
Application of Taylor polynomials (only Approximating functions by polynomials
Week 12 Vectors , Cross Product
Week 13 Dot Product and Orthogonality
Week 14 Component and Projection
Week 15 | Equations of Lines and Planes in Space
Week 16 | Preparatory week before the final exam.
Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities
4 ite Glllad o 55 Y2 Hisall e s = leial)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
u.uﬁ).lﬁ\j ?Luh ).JLLAA

Text

Available in the
Library?

Required Texts

7. Courant, R., John, F., Blank, A. A., & Solomon, A.

New York: Interscience Publishers.

8. Tall, D. (1996). Functions and calculus. International

(1965). Introduction to calculus and analysis (Vol. 1).

No

123




handbook of mathematics education, 1, 289-325.

9. Tall, D. (1996). Functions and calculus. International
handbook of mathematics education, 1, 289-.

10. Marsden, J., & Weinstein, A. (1985). Calculus I.
Springer Science & Business Media.

11. Thomas' Calculus, Early Transcendental, 12th ed.

12. Calculus and Analytic Geometric, Durfee. W.H
,1971 New York (3).

Recommended Texts

Grossman, Stanley I. Calculus. Academic Press, 2014. No

https://books.google.ig/books?hl=ar&Ir=&id=0aziBOAAQBAJ&o0i=fnd&pg=PP1&dqg=ca

Websites Iculus+book&ots=alk4tINdCZ&sig=tmAQQ_yHi9mTDBL cx-
gi7hy9uo8&redir_esc=y#v=onepage&q=calculus%20book&f=false
Grading Scheme
Gilaall alads
CR Grade i) MRS Definition
(%)
A - Excellent Dlial 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Goc_>d i 70-79 So_und WOI:k Wlth- notable errors
D - Satisfactory Lo 5ia 60 - 69 Fair but with major shortcomings
E - Sufficient Jssa 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) sl ;| (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Linear Algebra
oall uall

Module Information
:\é.u‘)ﬂ\ salall Qlﬁ)&“

Module Titl . Module Deli
odule Title Linear Algebra odule Delivery
Module Type B X Theory
X Lecture

Module Code MS 109 O Lab

. X Tutorial
ECTS Credits 6 O Practical
SWL (hr/sem) | 150 X Seminar
Module Level UGl Semester of Delivery 1
Administering Department Math College CCSM
Module Leader | Hind Khaled Kolaib e-mail Hind.Khaled@tu.edu.iq

Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification M.A

Module Tutor Samer Abdulkadir e-mail Samer.A.Salih@tu.edu.iq
Peer Reviewer Name Laith Khalil Shakir e-mail nazar.dikhil@tu.edu.iq
SD(;f:t'f'C S ATHToEl 04/01/2025 Version Number | 1.1
Relation with other Modules
6 AV Al 5ol ) sall ae 48D
Prerequisite module Optimization Semester 4
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
AL YY) il ginall g alail) il 5 4l Hall 3ol Calaa]
1. To introduce students to the fundamental concepts and techniques of linear
algebra.
2. To develop students' understanding of vector spaces and their properties.To
Module Aims provide students with the tools and skills necessary for solving systems of
Jaud Al salal) Calaal linear equations.

3. To enhance students' ability to manipulate and perform operations on vectors
and matrices.

4. To introduce students to the concept of linear transformations and their
applications.
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5. To develop students' understanding of eigenvalues and eigenvectors and their
role in various applications.

6. To provide students with the knowledge and skills to perform matrix
computations, such as matrix factorizations.

7. To develop students' ability to apply linear algebra in real-world problems and
applications, such as data analysis, computer graphics, and optimization.

8. To enhance students' mathematical reasoning, logical thinking, and problem-
solving skills.

9. To prepare students for advanced courses in mathematics, physics,
engineering, computer science, and other disciplines where linear algebra
plays a significant role.

Module Learning
Outcomes

Al pall alall aladll il Aa

1. Demonstrate a thorough understanding of fundamental concepts and
techniques in linear algebra, such as vectors, matrices, and systems of
linear equations.

2. Apply appropriate methods to solve systems of linear equations,
including Gaussian elimination, matrix inverses, and matrix
factorizations.

3. Perform operations on vectors and matrices, including addition, scalar
multiplication, matrix multiplication, and matrix transformations.

4. ldentify and analyze properties of vector spaces and subspaces, and
apply these concepts in solving problems.

5. Apply knowledge of linear transformations to understand and analyze
their properties, including invertibility, kernel, and image.

6. Understand and apply the concepts of eigenvalues and eigenvectors,
including diagonalization of matrices and solving differential equations.

7. Use appropriate matrix factorizations, such as LU decomposition and
QR decomposition, to solve problems and analyze the properties of
matrices.

8. Apply linear algebra techniques to practical applications, such as data
analysis, image processing, optimization, and computer graphics.

9. Demonstrate proficiency in mathematical reasoning, logical thinking,
and problem-solving skills within the context of linear algebra.

10. Communicate mathematical ideas and solutions effectively, both orally
and in written form, using appropriate mathematical language and
notation.

Indicative Contents
Aoala Y1 Gl giaal)

Indicative content includes the following:

Part A — Fundamental concepts and VVectors and vector Spaces

Vector Spaces and Subspaces: This section introduces the fundamental concepts of
vector spaces and subspaces. It covers the definition of vector spaces, their properties,
and provides examples of vector spaces and subspaces. Null Spaces, Column Spaces,
and Linear Transformations: This section focuses on the null space and column space
of a matrix, which are important subspaces associated with linear transformations. It
discusses their definitions, properties, and their relationship to the solutions of linear
systems. Additionally, it explores the concept of linear transformations and their
connection to vector spaces.

[12 hours]
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Part B- Eigenvalues and Eigenvectors

Eigenvalues and Eigenvectors: This section introduces eigenvalues and eigenvectors
of matrices. It explains their definitions and properties, including their relationship to
linear transformations. The Characteristic Equation and Diagonalization: This section
discusses the characteristic equation of a matrix, which is used to find its eigenvalues.
It explains how to compute the characteristic polynomial and solve for the
eigenvalues. Additionally, it covers the concept of diagonalization, where a matrix is
represented as a diagonal matrix using its eigenvectors. [16 hours]

Part C- Orthogonality and Least Squares

Orthogonality: This section introduces the concept of orthogonality in vector
spaces and inner product spaces. It covers the definition of orthogonal vectors and
orthogonal sets, as well as their properties. Inner Product Spaces and Orthogonal
Projections: This section focuses on inner product spaces, which are vector spaces
equipped with an inner product. It discusses the properties of inner products and
introduces examples of inner product spaces. Additionally, it explores orthogonal
projections, which are used to find the closest approximation to a vector within a
subspace. [24 hours]

Part D- Symmetric Matrices and Quadratic Forms

Diagonalization of Symmetric Matrices: This section explores the diagonalization of
symmetric matrices, which have special properties. It explains how to find the
eigenvalues and eigenvectors of symmetric matrices and their applications in solving
systems of equations. Quadratic Forms and Positive Definite Matrices: This section
discusses quadratic forms, which are expressions involving squares of variables. It
explores the properties of quadratic forms and their relationship to symmetric matrices.
It also covers positive definite matrices and their significance in optimization and
eigenvalue problems. [10 hours]

Learning and Teaching Strategies

aalail) 5 bl gl i

Strategies

Active Learning: Students are actively engaged in the learning process through
problem-solving activities, group discussions, and hands-on exercises. This approach
encourages students to actively participate in exploring and understanding the
fundamental concepts of linear algebra. By actively working through problems,
students develop a deeper understanding of the subject matter and improve their
problem-solving skills.

Real-World Applications: The course connects the principles of linear algebra to real-
world applications, demonstrating their relevance and practicality. Through examples
from various fields such as engineering, computer science, and physics, students can
see how linear algebra is applied to solve real-world problems. This helps students
understand the importance of linear algebra in practical contexts and motivates their
learning.

Visual Representations: Visual aids, diagrams, and graphs are utilized to help students
visualize abstract concepts in linear algebra. Visual representations enhance
understanding and enable students to grasp the geometric interpretations of vectors,
matrices, and transformations. This visual approach facilitates the comprehension of
complex ideas and fosters a deeper understanding of the subject matter.
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Practice and Feedback: Students are provided with ample opportunities to apply their
knowledge through practical exercises, problem sets, and projects. Regular formative
assessments, including quizzes and assignments, allow students to receive feedback on
their progress and identify areas for improvement. This iterative feedback process
helps students refine their understanding and reinforces their learning.

Student Workload (SWL)

Structured SWL (h/sem) 78 Structured SWL (h/w) 4
dhadl) PIA Ul alaiiall ul jal) Jaal) e sand calldall alaiiall sl 5l Joall

Unstructured SWL (h/sem) 29 Unstructured SWL (h/w) 3
Jadl) JBA ClUall el jee ol ol Jaal) e sand calldall alaiiall e ol 5ol Jaall

Total SWL (h/sem) 150

Juaaill & allall S sl 5al) Sl

Module Evaluation
Al all 3oLl apss

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 15% (15) 5, 10,12 LO#1-3, LO#9-11
Formative Assignments 2 10% (10) 2,12 LO#3, 4, LO#8 -10
assessment Projects / Lab.
Report 1 15% (15) 12 LO#5,9and 11
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)ﬁ.ﬂ\ (= s G\.@.Ld\

Material Covered

Week 1 | Introduction to Vectors and Vector Spaces

Week 2 | Vector Addition and its Applications

Week 3 | Subspaces and Linear Independence

Week 4 Bases and Dimension of Vector Spaces
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Week 5 Rank of Matrices and Linear Transformations.
Week 6 Linear Transformations and Transformation Matrix
Week 7 Mid-term exam
Week 8 Eigenvalues and Eigenvectors and Characteristic Equation and Diagonalization
Week 9 | Applications of Eigenvalues and Eigenvectors
Week 10 | Symmetric Matrices and Quadratic Forms
Week 11 | Complex Eigenvalues
Week 12 | Orthogonality and Least Squares
Week 13 | Inner Product Spaces and Orthogonal Sets
Week 14 | Orthogonal Projections and the Gram-Schmidt Process
Week 15 | Least Squares Problems and their Applications
Week 16 | Preparatory week before the final exam.
Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities
i pte b a5 Ve a8l e ] zleial
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Learning and Teaching Resources
ol aladl) jalias
- Avail.able in the
Library?
1. Kolman, B., & Beck, R. E. (1995). Elementary linear
programming with applications. Gulf Professional
Required Texts Publishing. No
2. Anton, H., & Rorres, C. (2013). Elementary linear algebra:
applications version. John Wiley & Sons.
Recommended Texts | Larson, R. (2016). Elementary linear algebra. Cengage No

Learning.

Websites

Library Genesis (libgen.is)
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Grading Scheme

Group Grade il Marks | befinition
(%)

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good las 2 80 - 89 Above average with some errors
(SSUOC‘_:elng()B roup ¢~ Good RIS 70-79 Sound work with notable errors

D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Galadll a8) sl , | (45-49) More work required but credit awarded
(0-49) F — Fail l (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll —a g CJJAJ

Module Information

:\é.u“).ﬂ\ 3alal) QLQ)SM

Module Title Computer Application I Module Delivery
Module Type Sportive X Theory
X Lecture

Module Code UOT002 Lab

di 3 X Tutorial
EClE il L] Practical
SWL (hrisem) | 75 L1 Seminar
Module Level 1 Semester of Delivery 2"
Administering Department SM_athematlcs College CCSM

cience

Module Leader | Noor Saud Abd e-mail Noorsaud033@gmail.com
Module Leader’s Acad. Title Asst.Lecturer Module Leader’s Qualification master

Module Tutor e-mail
Peer Reviewer Name Ahmed Maher e-mail ahmed.m.salih@tu.edu.ig
SD(;f:t'f'C SIS AP EEL 07/01/2025 Version Number | 1.1
Relation with other Modules
6 AV Al 5ol ) sall ae 48D
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
A0l Y il sinall g aleil) il g 4l Hall o) Calaa

Module Aims

Jau) Al salall Calaal

This course aims to allow the students to utilize fundamental computer tasks

and identify and discuss the hardware components of the computer system. In
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addition, teach students how to create and use word processor and create a
presentation. Furthermore, gaining the ability to conduct research on the
internet and surf the web. Finally, introduction to artificial intelligence.

Module Learning
Outcomes

Aol Hall 3alall aladl) il 3

Learning Outcomes
1. Demonstrate Proficiency in Fundamental Computer Tasks

Students will be able to perform essential computer operations,
including file management, basic troubleshooting, and navigation of
operating systems.

2. ldentify and Explain Computer Hardware Components
Students will gain the ability to recognize and describe the functions of

key hardware components, such as the CPU, RAM, storage devices, and

peripheral devices.

3. Create and Use Word Processing Documents and Presentations
Students will acquire practical skills in using word processors to create
professional documents and presentation software to design visually
engaging and informative presentations.

4. Conduct Effective Research and Navigate the Internet
Students will develop the ability to utilize search engines and online
resources effectively for research purposes, while adhering to ethical
and safe browsing practices.

5. Understand Basic Concepts of Artificial Intelligence
Students will be introduced to fundamental concepts of artificial
intelligence, including its applications, ethical considerations, and
impact on various industries.

Indicative Contents
Aoala Y1l giaal)

Indicative Contents
1. Introduction to Computers
o Overview of computer systems
o Types of computers (desktops, laptops, tablets, etc.)
o Basic computer terminology
2. Hardware and Software
o ldentification and functions of hardware components (CPU,
RAM, storage, input/output devices)
o Introduction to software: system software vs. application
software

3. Word Processing and Presentations
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o Creating, formatting, and editing documents using word
processors
o Designing professional presentations with multimedia elements
4. Internet Basics and Research Skills
o Introduction to web browsers and search engines
o Conducting research effectively
o Evaluating online information for credibility and reliability
5. Introduction to Artificial Intelligence
o Definition and history of Al
o Real-world applications of Al (e.g., virtual assistants, robotics,
machine learning)

o Ethical considerations in Al development and usage

Learning and Teaching Strategies

Strategies

alail] 5 alatl) sl i
- Board

— Computer
- Presentation software

- Exchanging experiences among colleagues

Student Workload (SWL)
le sanl V0 Csuna Callall ol jall Jeal

Structured SWL (h/sem) Structured SWL (h/w)

Jeal) JA Ul aliiiall asl 50l Jaal) Lo saad Ul alisiall ol 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

duadl) A Ul adaiiall pe ol Hall Jasll e sand Calldall alaiiall e 5ol Jaall

Total SWL (h/sem)

Joadl) P& U ISl 51 S

60

Module Evaluation
Al Jal) Balall g
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Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 2 2 5,11 #LO 1-3, #LO 3-5
Formative Assignments 1 2 7,12 #LO 3-5, #LO 1-4
assessment Projects 1 2 continuous

Report 1 2 14 #LO 1-5
Summative Midterm Exam 2 hr 40 11 #LO 1-3
assessment Final Exam 2 hr 50 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e sl Zleiall
Week No. | Material Covered
Introduction to Computer: concepts of hardware and software with their components:
Week 1 | concept of computing, data, and information, connecting 1/0 device and peripherals to
CPU.
Week 2 | Computer Components: Computer Portions, Hardware Parts, 1/0 units, Memory types
Week 3 Computer Components (cont.): Basic CPU Components, computer ports, personal
computer, personal computer (features and types)
Week 4 Operating system and Graphical user interface GUI: Operating system, basic of common
operating systems. The user interface , using mouse techniques
Operating System and Graphical User Interface GUI(Cont.): Use of Common Icons,
Week 5 | Status Bar, Using Menu and Menu-selection, Concept of Folders and Directories,
Opening and closing of different Windows; Creating Short cuts.
Word Processing: Word Processing Basics; Basic Features of Word Processors, Opening
Week 6 | and Closing of documents, Text creation and Manipulation; Formatting Text and
Paragraphs, Using Templates for Document Creation.
Week 7 Word Processing (Cont.): Creating and Managing Tables, Utilizing Styles and Themes,
Spell Check and Grammar Tools, Using Headers and Footers.
Week 8 Spread Sheet: Introduction to Spreadsheet Software, Creating and Formatting
Worksheets. Sorting and Filtering Data, Using Formulas and Functions.
Spread Sheet (Cont.): Using Formulas and Functions, Using Pivot Tables for Data
Week 9 | Analysis, Data Validation and Error Checking, Data Visualization: Creating Charts and
Graphs.
Week 10 Presentation Software: Introduction to Presentation Software, Overview of Popular

Presentation Tools, creating a New Presentation, Using Templates and Themes, Inserting
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and Formatting Text and Images, Transition and Animation Effects.

Presentation Software (Cont.): Using Speaker Notes and Timers,, Advanced Features:

Week 11 | Hyperlinks and Action Buttons, Troubleshooting Common Presentation Issues, Future
Trends in Presentation Technology.
’ Introduction to Internet and Web Browsers (Cont.): World Wide Web; Web Browsing
Week 12
software's, Search Engines; Understanding URL; Domain name; IP Address.
’ Introduction to Internet and Web Browsers (Cont.): World Wide Web; Web Browsing
Week 13
software's, Search Engines; Understanding URL; Domain name; IP Address.
Communications and Emails: Basics of electronic mail; Getting an email account;
Week 14 | Sending and receiving emails; Accessing sent emails; Using Emails; Document
collaboration.
Introduction to Cloud Computing and Services: Definition of Cloud Computing and its concept,
Week 15 | Cloud-Based Office Suites (Office 365 and Google Workspace), Google Docs, Google Sheets,
Google Drive, Google Meet.
Delivery Plan (Weekly Lab. Syllabus):
idall e g Zleial)
Week 1
identifying hardware components (CPU, RAM, storage, etc.)
Week 2
Exploring memory types: RAM vs. storage, and understanding 1/0 units.
Week 3
Identifying and classifying personal computer types and features.
Week 4
Practicing basic mouse and keyboard techniques.
Week 5 Creating shortcuts, opening/closing multiple windows, and using the status bar.
Week 6
formatting text, using basic templates, and paragraph alignment.
Week 7
Applying styles, themes, headers, and footers in documents.
Week 8
Creating worksheets and formatting cells.
Week 9

Advanced functions: IF, VLOOKUP, Pivot Tables.
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Week 10
data validation, error checking, and creating charts and graphs.

Week 11 Designing a simple presentation using templates and themes.

Week 12 Adding speaker notes and using timers.

Navigating a web browser and performing basic searches.

Week 13
Week 14 Exploring browser settings and managing bookmarks.
Week 15
Creating and managing an email account.
Learning and Teaching Resources
w_)ﬂ\j elaﬂ\ JJLAAA
Available in the
Text .
Library?
Required Texts padll e peadll — G gudall bl No
Recommended Texts | Ahmed banfa “introduction to AI” No
Websites
Grading Scheme
CLely Grade ) TS Definition
(%)
A - Excellent Dkl 90 - 100 Outstanding Performance
(SSUOC?elsgoc); roup g Very Good laa 2 80 -89 Above average with some errors
C - Good L 70-79 Sound work with notable errors
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D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Galadll 28) oy | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2\_1»:\)&5\ 3Ll S g CJ)AJ

Module Information

:\é.u\‘).ﬂ\ 3aldl) &_A.AJSM

Module Title slaa ¥ (sl Module Delivery
Module Type Baisc Theory

O Lecture
Module Code MS 111 O Lab
ECTS Credits | 4.00 Tutorial

O Practical
SWL (hr/sem) | 100 [ Seminar
Module Level UGllI Semester of Delivery 2
Administering Department MS College | CSM
'Vll_%il:j'; Ahmed Maher Salih e-mail ahmed.m.salih@tu.edu.ig

Module Leader’s Acad. Title | Lecturer

Module Leader’s Qualification | Ph.D

Module Tutor Sara Ismail Khalil e-mail Sarah.khalil@tu.edu.ig

Peer Reviewer Name Mundher Abdullah e-mail mun880088@tu.edu.ig
Khalee

Scientific Committee 17/01/2025 Version Number | 1.1

Approval Date
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Module Evaluation
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Time/Numbe . Relevant Learning
Weight (Marks) | Week Due
r Outcome
Quizzes 4 20% (20) 5,7,10 LO #1, #2 and #7, #8
Formative LO #3, #4 and #5, #6,
Assignments 2 10% (10) 2,8,12
assessment #8
(s oSl il Projects / Lab.
Report 1 10% (10) 9 LO #5, #7 and #8
Summative | Midterm Exam 2hr 10% (10) 8 LO #1 - #8
assessment| ol e 3h 50% (50 16 | Al
ORI inal Exam r 6 (50)
100% (100
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Grading Scheme

Group Grade ) Marks % | Definition
Success A - Excellent kil 90 - 100 | Outstanding PerformancedJais ¢lai
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Group ) | i Above average with some errors (.
(50 - 100) B - Very Good A s 80 -89 2L (s o o i
Sound work with notable errors
D - . Fair but with major shortcomings
L -
Satisfactory > 60 - 69 3 S Lall 51 ae (Sls Jole
- . Work meets minimum criteria
E - Sufficient e 50 - 59 el e 5oy sl i Jesl
More work required but credit
EX — Fail (Al 2d) i, | (45-49) awarded
Fail Group z siaal) Gy (K15 Jasll (1 2 3all o glas
(0-49) Considerable amount of work
F — Fail ) (0-44) required
G sthaal) Jeadl (g jaS 8

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the

original marker(s) will be the automatic rounding outlined above.
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Module Information
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Module Title English Languish | Module Delivery
Module Type B
Module Code UOT002 X Theory
X Lecture
ECTS Credits 2
SWL (hr/sem) 50
Module Level uGllI Semester of Delivery 3
Administering Department Mathematics College College of Computer Science & Math
Module Leader | Ayham Mahmoud Al-Abbad e-mail ayham.m.abbad@tu.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification M.A
Module Tutor None e-mail -
Peer Reviewer Name Mundher A. Khalil e-mail mun880088@tu.edu.iq
SD(;f:t'f'C S ATHToEl 05/01/2025 Version Number | 1.1
Relation with other Modules

6 AV Al 5ol ) sall ae 48D
Prerequisite module English Semester 1
Co-requisites module None Semester 0

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

)l salall Calaad

1.

The module aims at:
improving written skills through practice of writing descriptions, reports

andother subject specific texts.

improving spoken interaction and production through the practice and

production of presentations of science-related topics.

getting some specific terminology needed to study Mathematics.
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developing grammatical and lexical range and accuracy so that
communicationhas a degree of fluency.

Module Learning
Outcomes

Aol Hall 3alall aladl) il j3a

1. Knowledge of specific English terminology in Mathematics.

2. Improve the communication skills and specialist English language
knowledgeof science students and professionals.

3. Enable students to communicate in English more confidently and
effectivelyin their work or study environment.

Develop the learners' language skills with practical reading and writing skills -
such as applying for research funding or writing for publications - as well as
with speaking and listening skills including 'describing and reporting Problems
with experiments' and 'presenting at a conference'.

Indicative Contents
Aaala Y1l giaal)

Indicative content includes the following:
- Teaching students how to communicate each other in English by using

the four skills: speaking, listening, reading and writing. The use of different
examples from the everyday life, dialogues, conversations and the weekly
compositions are useful for more development. [60 hours]

Learning and Teaching Strategies

alail) 5 alaill il i

Strategies

1. Clear focus on grammar.

2. Balanced, integrated-skills syllabus.

3. New content engages learners with fresh topics.

4. More speaking opportunities.

5. Boosting student's motivation to study — the Student Book e-
book comes to life with extra digital features to engage
students and enhancetheir learning experience: Watch video
straight from the page and complete interactive activities with
automated marking; Listen to audiofor authentic listening
practice, slow it down for improved comprehension, and voice
record to practice speaking and pronunciation; Add notes, use
the pen and highlighter tool to annotate the page, and save
voice recordings; Easily navigate using bookmarks, jump to
page, and the search tool.

6. Encouraging students to study anytime, anywhere — ready to
go activities for inside or outside the classroom, accessible on
any device,both online and offline.

7. . Connecting students to a world-famous dictionary — quickly
look up thedefinitions of words and phrases from the Oxford
Learner's Dictionarieswith helpful pronunciation guidance, at
the right level.

Student Workload (SWL)
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Structured SWL (h/sem)
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Structured SWL (h/w)

33 1.1
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Total SWL (h/sem)
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Module Evaluation
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Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Assignments L 5% (5) 2,4, 6,10, LO#1 23 "
Formative (Homework) ’ 12, 14 P T
Assessment - — -

Daily Activity 1 5% (5) continuous | LO#1,2,3, ........ 14.
Summative Midterm Exam 2 hr 30% (30) 15 LO#1-6
assessment Final Exam 2hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl gl

Material Covered

Introduction — Am, Is and Are — This is , How are You? Good morning — What's this?

Week 1 |-
Numbers 1-10 — Plurals.
Week 2 Countries — He , She, They, His and Her — Where he is from? - Numbers 11-30.
P Jobs — Is, Am and Are — Negative and Questions — Personal Information — Social
Expressions.
Week 4 | Family and Friends — Possessive S — Has and Have.
Week 5 | Sports — Drinks — Present Simple — I, We, You and They - A and An - Language and
Week 6 | Nationalities - Numbers and Prices.
Week 7 | The Time - Present Simple He and She — Always, Sometimes and Never — Words that
Week 8 | go together — Days of the week.
Week 9 Question words — Me, Him, Us and Them — This and That — Adjectives — Can 1?
Week 10 | Rooms and Furniture — There is and There are — Prepositions — Directions.
Week 11 | Saying years — Was and Were born — Past Simple — Irregular Verbs — Have, Do and Go
Week 12 | — When's your birthday?
Week 13 | Past Simple — Regular and Irregular — Questions and Negatives — Sport and Leisure —
Week 14 | Going sightseeing.
Week 15 | Can and Can't — Adverbs — Adjective + Noun — Everyday problems.
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Week 16 | I'd like — Some and Any — In a restaurant — Signs all around.

Delivery Plan (Weekly Lab. Syllabus): There is no Lab activities
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Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
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Available in the
Text .
Library?
1. New Headway Beginner Student's Book
(2002) byJohn and Liz Soars.
Required Texts 2. New Headway English Course (2002) by Julia Yes
Starr
Keddle.
Recommended Texts Any helping test on net No
Websites https://test-english.com/grammar-points/
Grading Scheme
Sl Grade Jpaail) NIt Definition
(%)
A - Excellent Dkl 90 - 100 Outstanding Performance
Success Group | B - Very Good [RENRIEN 80 - 89 Above average with some errors
(50 - 100) C - Good LN 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
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E - Sufficient Jsida 50 -59 Work meets minimum criteria

Fail Group FX — Fail (Galadll a8) il ;| (45-49) More work required but credit awarded
(0-49) F — Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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