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The Graduate’s Competencies According to NARS 2018:
According to the National Academic Reference Standards (NARS 2018), the engineering
graduate must be able to

1.

10.

Identify, formulate, and solve complex engineering problems by applying
engineering fundamentals, basic science and mathematics .

Develop and conduct appropriate experimentation and/or simulation, analyze
and interpret data, assess and evaluate findings, and use statistical analyses and
objective engineering judgment to draw conclusions .

Apply engineering design processes to produce cost-elective solutions that meet
specified needs with consideration for global, cultural, social, economic,
environmental ,ethical and other aspects as appropriate to the discipline and
within the principles and contexts of sustainable design and development

Utilize contemporary technologies, codes of practice and standards, quality
guidelines ,health and safety requirements, environmental issues and risk
management principles .

Practice research techniques and methods of investigation as an inherent part of
learning .

Plan, supervise and monitor implementation of engineering projects, taking into
consideration other trades requirements .

Function efficiently as an individual and as a member of multi-disciplinary and
multicultural teams .

Communicate effectively-graphically, verbally and in writing-with a range of
audiences using contemporary tools .

Use creative, innovative and flexible thinking and acquire entrepreneurial and
leadership skills to anticipate and respond to new situations .

Acquire and apply new knowledge; and practice self, lifelong and other learning

Strategies.

Level A
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The Architectural engineering requirements courses must cover the Level B
competences of the basic Architectural engineering (Level B)

1. Create architectural, urban and planning designs that satisfy both aesthetic and
technical requirements, using adequate knowledge of: history and theory, related
fine arts, local culture and heritage, technologies and human sciences.

2. Produce designs that meet building users’ requirements through understanding the
relationship between people and buildings, and between buildings and their
environment; and the need to relate buildings and the spaces between them to
human needs and scale.

3. Generate ecologically responsible, environmental conservation and rehabilitation
designs; through understanding of: structural design, construction, technology and
engineering problems associated with building designs.

4. Transform design concepts into buildings and integrate plans into overall planning
within the constraints of: project financing, project management, cost control and
methods of project delivery; while having adequate knowledge of industries,
organizations, regulations and procedures involved.

5. Prepare design project briefs and documents, and understand the context of the
architect in the construction industry, including the architect’s role in the processes
of bidding, procurement of architectural services and building production.

The Architectural engineering graduate must be able to (Level C): Level C

1. Design robust architectural projects with creativity and technical mastery.

2. Demonstrate Fundamentals of building acquisition, operational costs, and of
preparing construction documents and specifications of materials, components,
and systems appropriate to the building.

3. Demonstrate knowledge of cultural diversity, differences and the impact of a
building on community character and identity.

4. Demonstrate professional competence in developing innovative and appropriate
solutions of architectural and urban problems.

5. Apply advanced lighting, acoustics, and smart systems techniques in design
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List of overall data about the programs.

Program NC Credits and SWL Total Contact Hours 4 Requirements % BS EC%
CH | ECTS | SWL | Lec | Tut | Lab | TT| UR |FR | DR | PR | %
Sustainable
Architecture 60 | 160 | 30.272 | 756.8 | 110 | 111 | 11 |232|8.75| 20 | 27.5 | 40 {8.75| 15
Program
NC Total number of Courses UR  University Requirement
CH Credit Hour FR  Faculty Requirement
European Credit Transfer Lo .
ECTS DR  Discipline Requirement
System
SWL Student Workload PR Program Requirement
Lec Lectures BS  Basic Sciences Percentage, Credit Hours
Tut Tutorials EC  Elective Courses Percentage, by Credit Hours
Lab Laboratory
TT Total
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- e 108 06 o e alind) zm A 8 (NARS 2018) Aawlil) diasalsy) 4ia il julaall o Talale)
CEE-SWE Graduate competencies in Accordance with NARS 2018
A CEESSWE graduate must be able to:

Al. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

A2. Develop and conduct appropriate experimentation and/or simulation, analyze, and
interpret data, assess, and evaluate findings, and use statistical analyses and objective
engineering judgment to draw conclusions.

A3. Apply engineering design processes to produce cost-effective solutions that meet
specified needs with consideration for global, cultural, social, economic, environmental,
ethical, and other aspects as appropriate to the discipline and within the principles and
contexts of sustainable design and development.

A4, Utilize contemporary technologies, codes of practice, and standards, quality guidelines,
health and safety requirements, environmental issues and risk management principles.

A5. Practice research techniques and methods of investigation as an inherent part of
learning.

A6. Plan, supervise, and monitor implementation of engineering projects, taking into
consideration other trades requirements.

A7. Function efficiently as an individual and as a member of multi-disciplinary and
multicultural teams.

A8. Communicate effectively — graphically, verbally and in writing — with a range of
audiences using contemporary tools .

A9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and
leadership skills to anticipate and respond to new situations.

A10. Acquire and apply new knowledge; and practice self, lifelong and other learning
strategies

Al1. Select appropriate and sustainable methods and technologies for planning, designs
and construction of Civil Structures, especially Water Structures and associated
Infrastructures, and Hydropower Plants by applying the full range concepts of civil
engineering disciplines and the in-depth knowledge of water engineering and sustainability
and considering their codes of practices and standards.

A12. Plan and manage current water resources projects and develp new water resources
taking in consideration constrains of law, politics, environmental, social and sustainability as
well safety and risk assessment issues.
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A13. Demonstrate the knowledge of principles and applications of computer programs and
IT such as CAD, BIM, GIS and Remote Sensing Techniques in the specialized field.

A14. Achieve an optimum water urban planning and designs that satisfy both aesthetic and
technical requirements, using adequate knowledge of related building physics and
environmental technologies and sciences.
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The following table represents list of overall data about the Civil and Environmental Engineering (Sustainable Water Engineering) Program (CEE-SWE):

Table 9 List of overall data about the programs.

Credits and SWL Total Contact Hours 4 Requirements %
# Program NC BS % EC %
CH ECTS SWL Lec Tut Lab T UR FR DR PR

1 SWE 60 160 | 28.86 | 7216 | 111 90 26,5 | 2275 | 875 | 28125 | 261875 | 36.25 20 15

NC Total number of Courses UR University Requirement
CH Credit Hour FR Faculty Requirement
ECTS European Credit Transfer System DR Discipline Requirement
SWL Student Workload PR Program Requirement
Lec Lectures
Tut Tutorials BS Basic Sciences Percentage, Credit Hours
Lab Laboratory EC Elective Courses Percentage, by Credit Hours
T Total

Checklist for each program:
- The total number of credit hours should be between 144 and 165
- The percentage of the 4 requirements is calculated by credit hours and should follow the percentages in the Terms of Reference.
- The percentage of Basic Sciences is calculated by credit hours and should follow the percentages in the Terms of Reference.
- The maximum number of courses is 60
- The maximum number of weekly contact hours is 280 Contact Hours. The maximum number of Lecture Contact hours is 50% of total contact hours or
130 contact hours, whichever is less.

- The Electives Pool should be at least 15% of the total credit hours of the program.
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A graduate must be able to:

Al. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

A2. Develop and conduct appropriate experimentation and/or simulation, analyze, and interpret
data, assess, and evaluate findings, and use statistical analyses and objective engineering
judgment to draw conclusions.

A3. Apply engineering design processes to produce cost-effective solutions that meet specified
needs with consideration for global, cultural, social, economic, environmental, ethical, and other
aspects as appropriate to the discipline and within the principles and contexts of sustainable
design and development.

A4. Utilize contemporary technologies, codes of practice, and standards, quality guidelines, health
and safety requirements, environmental issues, and risk management principles.

A5. Practice research techniques and methods of investigation as an inherent part of learning.
A6. Plan, supervise, and monitor implementation of engineering projects, taking into
consideration other trades requirements.

A7. Function efficiently as an individual and as a member of multi-disciplinary and multicultural
teams.

A8. Communicate effectively — graphically, verbally and in writing — with a range of audiences
using contemporary tools .

A9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership
skills to anticipate and respond to new situations.

A10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

(Aisal) dsigh 1o (ggimall) ¥,1, ¥
In addition to the above competencies, a civil graduate must be able to:

B1. Select appropriate and sustainable technologies for construction of buildings and
infrastructures; using either numerical techniques or physical measurements and/or testing by
applying a full range of civil engineering concepts and techniques of: Structural Analysis and
Mechanics, Properties and Strength of Materials, Surveying, Soil Mechanics, Hydrology and Fluid
Mechanics.

B2. Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and
Earth Retaining Structures; and at least three of the following civil engineering topics:
Transportation and Traffic, Roadways and Airports, Railways, Sanitary Works, Irrigation, Water
Resources and Harbors; or any other emerging field relevant to the discipline.

B3. Plan and manage construction processes; address construction defects, instability, and quality
issues; maintain safety measures in construction and materials; and assess environmental impacts
of projects.

B4. Deal with biddings, contracts and financial issues including project insurance and guarantees.
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C1. Investigate different practical alternatives and select efficient structural systems for
engineering projects.

C2. Use information technology and computational abilities in structural engineering projects.
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According to NARS 2018, a graduate must be able to:
Al. Be able to define, configure and solve complex engineering problems

A2. Develop, analyze and evaluate results of experiments, simulations and use statistical
analysis to extract results

A3. Applying engineering design processes to produce innovative solutions at low cost to
meet the needs of society

A4. Optimal utilization of contemporary technology, health and safety requirements and
principles of crisis management

A5. Implementing research techniques as an integral part of learning

A6. Planning, supervising and following up the implementation of engineering projects
A7. Work efficiently as a member of a multicultural team

A8. Communicate effectively with listeners through contemporary means

A9. Use innovative and critical thinking and gain leadership skills to confront new
situations

A10. Acquire and apply new knowledge and other learning strategies

In addition to the competencies of most engineering programs, the engineering MET
program has some special competencies, which are as follows:

B1. Design, analyze and measure the performance of materials and evaluating their
suitability for a specific application

B2. Engage in the recent technological changes and emerging fields relevant to materials
engineering to respond to the challenging role and responsibilities of a professional
materials engineer.

B3. Apply numerical modeling methods and/or computational techniques appropriate to
materials engineering.

B4. Adopt suitable national and international standards and codes to: design, operate,
inspect and maintain materials engineering systems.

C1. Designing and simulating materials behavior for different applications
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Al. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals,
basic science, and mathematics.
A2. Develop and conduct appropriate experimentation and/or simulation, analyze, and interpret data,
assess, and evaluate findings, and use statistical analyses and objective engineering judgment to draw
conclusions.
A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical, and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development.
A4. Utilize contemporary technologies, codes of practice, and standards, quality guidelines, health and
safety requirements, environmental issues, and risk management principles.
A5. Practice research techniques and methods of investigation as an inherent part of learning.
A6. Plan, supervise, and monitor implementation of engineering projects, taking into consideration other
trades requirements.
A7. Function efficiently as an individual and as a member of multi-disciplinary and multicultural teams.
A8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools .
A9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

A10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

(B1) Preparing and refining data for use in Al applications

(B2) Measuring the performance of artificial intelligence systems for the purpose
of their development

(C1) Designing artificial intelligence systems to solve complex problems in
various fields

(C2) Building artificial intelligence systems using modern tools

(C3) Application of artificial intelligence systems in various applications
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List of overall data about the program

. Credits and SWL Total Contact Hours 4 Requirements %

Specialized Program | NC 1= /™ 1 ™ oI [ Lec | Tut | Lab | TT | UR | FR | DR | PR | B> % | EC%
Artificial Intelligence | o | 100 | 59 894 | 745.6 | 105 | 71 | 58 | 234 | 8 | 28 | 39 | 25 | 30 | 15
Engineering (AIE)

NC Total number of Courses UR University Requirement

CH Credit Hour FR Faculty Requirement

ECTS  European Credit Transfer System DR Discipline Requirement

SWL Student Workload PR Program Requirement

Lec Lectures

Tut Tutorials BS Basic Sciences Percentage, Credit Hours

Lab Laboratory EC Elective Courses Percentage, by Credit Hours
T Total
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Matrix of Competencies for Artificial Intelligence Engineering Program

Courses Competencies According to NARS 2018

Course
Course Title
Code
i
<
Mathematics (1) | BASO011 @V
Mechanics (1) BAS021 V
Physics (1) BASO031  V v
Basics of
Chemical BAS041 V v
Engineering
Engineerin
g ) & PDE052 V VAR
Drawing
English
UNR 061 V
Language (1)
Mathematics (2) | BAS012 @V
Mechanics (2) BAS022 V
Physics (2) BAS032 @V v
Introduction to
Computer CSE 042 Vv Vv Vv
Systems
Principles of
Manufacturing PDEO51 @V v v
Engineering
History of
Engineering UNR 021 V V v
and Technology
Linear Algebra BAS115 V Y \4
Introduction to
Artificial CSE 151 v v v v
Intelligence
Digital Design CSE141 | V \
Y.
Law and Human
, UNR 181 VAR Vv
Rights
Electric Circuits ECE121 | V v v
Technical
- ENG 111 \ i
Report Writing
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Mathematical
Methods for
Engineering

Electronic Circuits
Programming (1)

Algorithms and
Data Structures

Electric Power
and Machines

Research and
analysis skills

Practical Training

Statistics and
Data Analysis

Signals Analysis

Communication
and Presentation
Skills

Instrumentation
and
Measurements

Machine Learning

Automatic
Control
Discrete

Mathematics
Sensors and
Actuators

Advanced
Engineering
Mathematics
Ethics and
Morals of the
Profession

Database

Systems

Digital Signal
Processing

Field training (1)

Elective (1)

BAS 116

ECE 122

CSE 111

CSE 112

ELE 151

UNR 121

ARI'171

BAS 216

ECE 234

UNR 241

ECE 223

CSE 252

CSE 221

BAS 217

ECE 224

BAS 218

UNR 261

CSE 212

ECE 235

ARl 271

Elective

v v
v v V v
v v v v v
V v v
v v v
v v v

V v v
v v v
v v v v
v v v
v V V v
v v v
V v V
v v v v
V V v

v v V
v v v
V v v v v v v v v v
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Neural Networks = ECE332 V V 4

Programming (2) | CSE 331 v v v v v

Man:;:nent CSE 313 v Vo v
Computer CSE 317 y

Architecture

Digital mage ECE 333 J
Processing
Deep Learning CSE 351 v v v v '
Embedded RN J ¥ ¥
Systems
Elective (2) Elective
Communication ECE 321 J
Networks
Project ENG 312 vivI|v]|v|v
Management
Al Engineering ¢, 351 VIV Vv v v v vV
Project (1)
Field training (2) | ARI371 @V v v v v v v v v v
Elective (3) Elective
Elective (4) Elective
Robotics CSE 423

Cloud Computing | CSE411

Marketing UNR 471
Al Engineering 0\ 1g Vi v ivI|iv v |v|v|v]|uv
Project (2)
Big data CSE 451 v \
Al Applications CSE 452 \4 Y v v \4
Elective (5) Elective
Al Engineering o o VI v v v v v]|v| v v

Project (3)
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Business Media, 2012
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University Press, 2009
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edition, 2016
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e Rao, Singiresu S. Engineering optimization: theory and practice. John Wiley & Sons,
2019
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e ). Momand, "Concepts in Bioinformatics and Genomics", Oxford University Press; 1+ edition, 201
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Reference:

e Alan Dix, Janet Finlay, Gregory Abowd, Russell Beale, “Human Computer Interaction”,
3rd Edition, Pearson Education, 2004
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References:

e Gareth James, “An Introduction to Statistical Learning: with Applications in R”, springer

2017
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Reference:

e Phuong Vo.T.H, Martin Czygan, Ashish Kumar, Kirthi Raman, “Python: Data Analytics
and Visualization”, O’Reilly 2017
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Reference:

e Gurumoorthy, Sasikumar, Bangole Narendra Kumar Rao, and Xiao-Zhi Gao. Cognitive
Science and Artificial Intelligence: Advances and Applications. Springer Singapore,
2018.
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Reference:

e Samuel Greengard , “The Internet of things”, Springer, 2015
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Reference:

e lan Goodfellow ,Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press 2016
® S. Skansi, "Introduction to Deep Learning", Springer; 1+ edition, 2018
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Reference:

e Daniel Jurafsky and James Martin, “ Speech and language processing”, 2rd
edition, 2008
e Jacob Eisenstein, “Introduction to natural language processing”, MIT Press, 2019
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https://mitpress.mit.edu/contributors/jacob-eisenstein

bygaiall deala - dwrimll dyls saaicall cileluwll eliaiy qugngllSull zalpl Bangall dafall

3cCr raladly 49 ) ECE 435
PR Juad \,0 Jara | Cr i \ & _yualaa &

ECE 333 4 g Anllae ;lillaidll

15 ginall

= ooaldlly ¢ Gl sall ¢ guall Clslnal - | paelS gt Ausdit = guall (S5 Cilamiasd - sl Ay ) b eshe
J\JJM\-M\Q@\@M\M\}cW\Hﬁc)}A\M&ﬁ)ﬁh-@ﬁjﬁ)}d\&iﬁﬁﬁ

- u.uﬁ\ éﬂﬂ\ ¢ J\J;JY\ caffine (sdx :(BJ};AM 4\5);) L;)..A.ﬂ\ éﬂdﬂ\ ¢ J}AAS\ i ¢ ‘J:\.A&\ 5 lza cc,‘ud\
;Bayes JYaial .LLAJS” é&: u‘),_'m} ‘J}A;.“ u.usj ct\.\.\j\j M\é.!\dﬂ\ 31l ‘@Aﬁ\j e:h.niﬂ‘ - A:Uﬂ\ &L\cl.ua;y‘
sl ejgen galais (oaut )l ¢ sSall Jalas

Reference:

e Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer, 2011
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Reference:

e Khalid, Saifullah, ed. Applied Computational Intelligence and Soft Computing in
Engineering. IGI Global, 2017
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Reference:

e Greorg Hager and Gerhard Wellein, “Introduction to High Performance Computing
for Scientists and Engineers ”, CRC Press, 2010
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Reference:

e lan Goodfellow ,Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press 2016
e Kevin Zhou, Hayit Greenspan and Dinggang Shen, “Deep Learning for Medical Image
Analysis”, Academic Press, 2016
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Reference:

e Maxim Lapan, “Deep Reinforcement Learning Hands-On: Apply modern RL methods to
practical problems of chatbots, robotics, discrete optimization, web automation, and
more, 2nd Edition”, 2020

e Laura Greasser and Wah loon Keng, “Foundations of Deep Reinforcement Learning:
Theory and Practice in Python ”, Addidon-Wesley, 2020
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Reference:

e P. Tang, M.Steinbash, A. Karpatne and V.Kumar, “Introduction to Data
Mining”, Pearson; 2nd edition (January 4, 2018)
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References:

e lan Goodfellow ,Yoshua Bengio and Aaron Courville, “Deep Learning”, MIT Press 2016
e David Foster, “Generative Deep Learning: Teaching Machines to Paint, Write,
Compose, and Play”, O'Reilly, 2019
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Reference:

e David Foster, “Generative Deep Learning: Teaching Machines to Paint, Write,
Compose, and Play”, O'Reilly, 2019
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References

e Buyya, Rajkumar, James Broberg, and Andrzej M. Goscinski, eds. Cloud computing:
Principles and paradigms. Vol. 87. John Wiley & Sons, 2010

e Rittinghouse, John W., and James F. Ransome. Cloud computing: implementation,
management, and security. CRC press, 2016
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