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a- Competencies of engineering graduate

(Level A):

A.1) Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic

science, and mathematics.

A.2) 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.

A.3) 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.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety requirements,
environmental issues, and risk management principles

A.5) Practice research techniques and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades requirements.
A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using contemporary tools.
A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate and respond
to new situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic Civil engineering

(Level B):

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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B.Sc. in Electrical Engineering
(Intelligent Systems Engineering)
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Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.
Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

Calculus, James Stewart, 7th Edition.2012.

Calculus, Jon Rogawski, 2nd Edition.2018.

Engineering
Mathematics

Course content

Differentiation: Revision on basics of real functions, limits and continuity, derivatives to different
functions from first order to higher orders, its different applications and partial derivatives.
Algebra: Partial fractions, theory of algebraic equations, properties of the roots, mathematical
induction, determinates and matrices, system of linear equations and Gauss elimination method.
References:

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.

Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

Calculus, James Stewart, 7th Edition.2012.

Calculus, Jon Rogawski, 2nd Edition.2018.

Syllabus
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Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018
Physics of scientist and engineers, Serway, 9th edition 2018

Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013
College physics, Fredrick and J. Bueche., 9th 1997
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Course content

Properties of matter: Units and dimensions, simple harmonic motion, circular motion, moment of
inertia, elastic properties of materials, fluid statics, fluid dynamics and viscosity, applications.
Electricity: Electric field and Coulomb’s law, Electric potential, capacitors and dielectrics,
applications.

Engineering
Physics (1

PHM
021

Syllabus
References:

Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018
Physics of scientist and engineers, Serway, 9th edition 2018

Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013

College physics, Fredrick and J. Bueche., 9th 1997
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Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons; 9th
edition, 2018.
Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw Hill; 12th
edition, 2018.
Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015

Engineering
Mechanics 3 2 2 4 -

Contents:

Force systems (Two-dimensional force systems: rectangular components, moment and couple, and
resultant. Three-dimensional force systems: rectangular components, moment and couple, and
resultant), Equilibrium (System Isolation and the Free-Body Diagram. Equilibrium conditions in two
dimensions. Equilibrium conditions in three dimensions), Structures (Trusses. Frames and
machines), Centers of mass (Center of mass. Centroids of lines, areas, and volumes. Composite
bodies and figure. Theorems of pappus), Friction (Types of friction. Dry friction. Applications of
Syllabus | friction in machines: wedges and screws), Moments of inertia (Area moments of inertia. Mass
moments of inertia)

References:

Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons; 9th edition,
2018.

Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw Hill; 12th
edition, 2018.

Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015
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8. Rashed, I. G., "Engineering Chemistry," EI-Mansoura Press, EI-Mansoura, Egypt, 2006. LY

9. Zayed, M. A. and El-Sherbeeny, M. "Engineering Chemistry," Shebin-Elkom Press, Shebin-
Elkom, Egypt, 2006

10. Jain, P. C., " Engineering Chemistry," Dhanpat Rai of Sons, Delhi, 1982Chigier, N., "Energy,
Combustion and Environment," McGraw-Hill Inc., 1981.

11. Derek Pletcher, Zhong Oun Tian and Williams" Developments in Electrochemistry: Science
Inspired by Martin Fleischmann", 2014.

12. Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc.,

Syllabus
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Engineering
Chemistry

-----C

15 ls—ollT\lf

Contents:
Ideal & Real gas: General equation of gases, Dalton’s law for summation of partial pressures,
Graham’s law, material balance.
Binary solution systems: types, separation of solution component by freezing or distillation,
solubility of gases in liquid, Raoult’s law, ideal solutions, advanced theory of ionization, chemical
equilibrium, factors affecting reactions velocity. LeChatelier’s principle. The law of mass action and
its application, dilution law & ionic product of water. pH, solubility product & effect of common ion,
galvanic cells & metals corrosion Nernest’s theory, electrode potential, water treatment, pollution
& its control, air pollution, cement, alloys.
References:

8. Rashed, I. G., "Engineering Chemistry," EI-Mansoura Press, EI-Mansoura, Egypt, 2006.
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9. Zayed, M. A. and El-Sherbeeny, M. "Engineering Chemistry," Shebin-Elkom Press, Shebin-
Elkom, Egypt, 2006

10. Jain, P. C., " Engineering Chemistry," Dhanpat Rai of Sons, Delhi, 1982Chigier, N., "Energy,
Combustion and Environment," McGraw-Hill Inc., 1981.

11. Derek Pletcher, Zhong Oun Tian and Williams" Developments in Electrochemistry: Science
Inspired by Martin Fleischmann", 2014.

12. Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc.,
1985.
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societal
issues

HUM
021
Contents:
Syllabus . - . . . .
General theory of human rights, definitions of human rights, Egyptian and international laws,
nature of human rights, recognition of human rights, sources of human rights, types of human
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rights: freedoms of persons, freedom of ideas, economic rights, social rights. Protection of human
rights: legislation and laws, combating corruption: definition, mechanisms and legislation
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1. Computer & Technology Basics: What you need to know about Hardware, Software,
Internet, Cloud Computing, Networks, Computer Security, Databases.. Intelligence, File
Management and Programming Paperback —January 17, 2020

2. Ron W. and Timothy E., How Computers Work, 9th Edition, ISBN-10: 0-7897-3613-6, 2007.
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3. Gary B., Thomas J. and Misty E., Discovering Computers: A Gateway to Information,
Complete, Course Technology Ptr, ISBN-10: 1418843709, 2006.

4.H. Capron, and J. Johnson, Computers: Tools for an Information Age Complete Edition,
Prentice Hall, 8th Edition, ISBN-10: 0131505650, May 2003.

5. Lawlor, C.V., Computer Information Systems, 8th Ed., The Dryden Press, 2002.

6. Dromey R.G., “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.

7. Getting Started with the Internet of Things: Connecting Sensors and Microcontrollers to the
Cloud (Make: Projects), 1st Edition, Kindle Edition, by Cuno Pfister, 2011.

Syllabus

Computers
Technology
and
Programming
with Python

| Courseteachinghours |
35 15 50 100 2
Contents:

Computer architecture, Computer systems, Operating systems, File systems, Computer networks,
Internet network, Logical design of programs, Problem solving methods, Types of programming
languages, Application on a structured or visual computer programming language for solving
engineering problems, Database systems and information technology and decision support
systems, Computer graphics and computer systems needed for graphics and image display,
Multimedia systems.

INTRODUCTION TO PROGRAMMING: the purpose of programming, programming in a context e.g.
through applications, programmer's perspective on a computer system, programming
environments.

Algorithms: (the program as an algorithm, the difference between algorithms in real-life vs. in a
computer program. Programming techniques: implementation, testing, debugging and
documentation.

Python is a language with a simple syntax, and a powerful set of libraries. It is an interpreted
language, with a rich programming environment, including a robust debugger and profiler. While it
is easy for beginners to learn, it is widely used in many scientific areas for data exploration. This
course is an introduction to the Python programming language for students without prior
programming experience. We cover data types, control flow, and graphical user interface-driven
applications. The examples and problems used in this course are drawn from diverse areas such as
text processing, simple graphics creation and image manipulation, HTML and web programming,
and genomics.

Also, The Internet of Things (IoT) is everywhere. It provides advanced data collection,
connectivity, and analysis of information collected by computers everywhere—taking the
concepts of Machine-to-Machine communication farther than ever before. This course gives a
foundation in the Internet of Things, including the components, tools, and analysis by teaching
the concepts behind the loT and a look at real-world solutions.

References:
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1.Computer & Technology Basics: What you need to know about Hardware, Software, Internet,
Cloud Computing, Networks, Computer Security, Databases.. Intelligence, File Management and
Programming Paperback —January 17, 2020

2. Ron W. and Timothy E., How Computers Work, 9th Edition, ISBN-10: 0-7897-3613-6, 2007.

3. Gary B., Thomas J. and Misty E., Discovering Computers: A Gateway to Information, Complete,
Course Technology Ptr, ISBN-10: 1418843709, 2006.

4.H. Capron, and J. Johnson, Computers: Tools for an Information Age Complete Edition, Prentice
Hall, 8th Edition, ISBN-10: 0131505650, May 2003.

5. Lawlor, C.V., Computer Information Systems, 8th Ed., The Dryden Press, 2002.

6. Dromey R.G., “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.

7. Getting Started with the Internet of Things: Connecting Sensors and Microcontrollers to the
Cloud (Make: Projects), 1st Edition, Kindle Edition, by Cuno Pfister, 2011.
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Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.
Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

Calculus, James Stewart, 7th Edition.2012.

Calculus, Jon Rogawski, 2nd Edition.2018.

Engineering
PHM 011

Mathematics
-ﬁlﬁl—lﬁli

Course content

Integration: Indefinite integrals, rules of indefinite integrals, techniques of integration (integration
by substitutions, by parts, by partial fractions and by reduction), definite integrals, applications on
definite integrals (length of curves, areas, volumes), numerical integration methods, double
integral, triple integral, line integral and Green theorem.

Geometry: Space coordinates (Cartesian, cylindrical and spherical coordinates), translation and
rotation of axes, pairs of straight lines, circle, conic sections (parabola, ellipse and hyperbola).
References:

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.

Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

Calculus, James Stewart, 7th Edition.2012.

Calculus, Jon Rogawski, 2nd Edition.2018.
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Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018
Physics of scientist and engineers, Serway, 9th edition 2018
Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013
College physics, Fredrick and J. Bueche., 9th 1997

Englneermg
IIIIIIIIIII 35

Course content

Electromagnetism: Effects of the magnetic field, magnetic force, biot-savart law, Ampere’s law,
electromagnetic induction, applications.

Heat and thermodynamics: heat transfer, kinetic theory of gases, the three laws of
thermodynamics, applications.

Geometrical optics: refraction of light, prisms, reflection of light, lenses, lense aberration,
application.

References:

Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018

Physics of scientist and engineers, Serway, 9th edition 2018

Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013

College physics, Fredrick and J. Bueche., 9th 1997
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4. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons;
9th edition, 2018.
5. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw
Hill; 12th edition, 2018.
Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015

Englneerlng
Mechanics MPE 041
)

50 100 3
Contents:

Introduction to dynamics (Basic Concepts, Newton’s Laws, Units, Gravitation, and Dimensions),
Kinematics of particles (Rectilinear Motion, Plane Curvilinear Motion: Rectangular Coordinates,
Normal and Tangential Coordinates, Polar Coordinates, Relative Motion, Constrained Motion of
Connected Particles), Kinetics of particles (Force, mass, and acceleration: Newton’s Second Law,
Equation of Motion and Solution of Problems, Rectilinear Motion, Curvilinear Motion- Work and
energy: Work and Kinetic Energy and Potential Energy), Impulse and momentum (Introduction,
Syllabus | |inear Impulse and Linear Momentum, Angular Impulse and Angular Momentum), Impact.
References:
4. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Dynamics), John Wiley and Sons;
9th edition, 2018.
5. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Dynamics), McGraw
Hill; 12th edition, 2018.
6. Hibbeler, R. C., Engineering Mechanics (Dynamics), Pearson; 14th edition, 2015.
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References g
Manual of Engineering Drawing: Technical Product Specification and Documentation to British
and International Standards, Colin H Simmons and Dennis E Maguire, 4th edition, 2012

Engineering
drawing
with

MDP computer
042
Contents:
Introduction to engineering drawing; drafting as a language - drafting environment - board drafting
- Computer Aided Drawing and Design. Geometrical Constructions; two-dimensional sketching -
sketching for creating solid models - drawing and editing commands in CAD environments.
Syllabus References:

4. Manual of Engineering Drawing: Technical Product Specification and Documentation to
British and International Standards, Colin H Simmons and Dennis E Maguire, 4th edition,
2012
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4. Ronald A. Walsh, Denis R. Cormier, machining and metalworking handbook 3rd8éz,)°J
McGraw-Hill, 2006.
5. Geng, Hwaiyu, Manufacturing engineering handbook, McGraw-Hill, 2004.
6. Manufacturing Engineering and Technology, 6th edition, Serope Kalpakjain and Steven
R. Schmid, Prentice Hall, 2010.

Principles of
Manufacturing
MDP Engineering
061

Contents:

Properties of engineering materials and material selection, Casting processes, Basic forming

processes, Basic machining processes, Basic metal joining processes, Measurement,

Standardization, International measuring systems, Cost analysis and estimation, Maintenance

(systems, types and programming), Organization structure.

Syllabus | References:

7. Ronald A. Walsh, Denis R. Cormier, machining and metalworking handbook 3rd ed,
McGraw-Hill, 2006.

8. Geng, Hwaiyu, Manufacturing engineering handbook, McGraw-Hill, 2004.

9. Manufacturing Engineering and Technology, 6th edition, Serope Kalpakjain and Steven R.
Schmid, Prentice Hall, 2010.
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1- Course Notes: Lecture notes prepared by professor.
2- Text book: Engineering Technical English for Professionals, 1st edition, Cambridge
University Press 2009.

3- Internet Web Sites: www.technical-language.com
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2
Language

Contents:

Stages of preparation of scientific reports, studying of styles of writing reports, use of word
processing, spread electronic sheets, electronic mail, data presentation in tables, figures and
charts, conducting laboratory experiments and writing their reports, use of e-mail to write short
reports and technical letters, conducting field studies and preparing posters, working in groups of
students.

100

50

Syllabus

References:

1- Course Notes: Lecture notes prepared by professor.

2- Text book: Engineering Technical English for Professionals, 1st edition, Cambridge University
Press 20009.

3- Internet Web Sites: www.technical-language.com
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5. Atef Mohamed Alam Ud-Din, “History of Engineering and Technology,” 2009.

6. James E. McClellan & Harold Dorn, Science and Technology in World History: An
Introduction, The Johns Hopkins University Press, 2nd Ed., 2006.
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History of
Engineering
and

Contents:

History of Engineering branches — need for engineering, for construction, tools —

Civil Engineering evolution: bridges, rods, buildings, steel, concrete, cities organization, streets
organizations, sewers, water, railways, ports, dams, architecture.

Mechanical engineering branches -the production engineering, ships, mechanical power - industrial
engineering, cars, trucks, agricultural machines, turbines, spinning , planets engineering, projectiles,
planes, rockets, marine engineering

Electric engineering: Data Encryption Standard-Block cipher principles-block cipher modes of
operation, Advanced Encryption Standard (AES) , information system developments, antenna, mobile
systems, internet, microwaves, radars, wireless systems,

Public key cryptography, expert systems, artificial intelligence, Digital Signatures: Authentication
function , Digital signature and authentication protocols , power stations, electric networks, solar
energy, clean energy generation,

Scientists shared in development: astronomy, math, geometry, development of Engineering fields and
their relation with nature and human sciences. Historical relation between science and technology.
Development in different engineering activities. The relation between engineering development and
Environmental development. History of engineering disciplines: Electrical Engineering fields:
energy, computers, nuclear energy, computer networks, communications, power electricity, virtual
reality, radars, medical engineering, dams; chemical engineering: petroleum products, industrial
chemistry, experiments; turbines; irrigation networks, sewer networks, bridges, tunnels, steel
structure, concrete structures; Architecture Engineering: new cities, Engineering applications: Water
and energy problems, medical engineering, auto maintenance systems, dams, airports, Syndicate rules

References:
1. Atef Mohamed Alam Ud-Din, “History of Engineering and Technology,” 2009.

2. James E. McClellan & Harold Dorn, Science and Technology in World History: An
Introduction, The Johns Hopkins University Press, 2nd Ed., 2006.
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Elementary Differential Equations and Boundary Value Problems, 11th Edition by William E.
Boyce, Richard C. DiPrima, et al., 2017.

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.

Fundamentals of Differential Equations and Boundary Value Problems, Edward B.
Saff and Arthur David Snider R. Kent Nagle , 2011.

Fundamentals of Differential Equations and Boundary Value Problems, R. Kent Nagle , Edward

B. Saff, et al., 2017.

Ordinary
Differential PHM 012
PHM Equatlons
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https://www.amazon.com/Elementary-Differential-Equations-Boundary-Problems-ebook/dp/B073WNJ13R/ref=sr_1_1?dchild=1&keywords=%22Elementary+differential+Equations+with+Boundary+Value+Problems.&qid=1614629903&s=digital-text&sr=1-1
https://www.amazon.com/Fundamentals-Differential-Equations-Featured-Titles-ebook/dp/B005H8DAYI/ref=sr_1_2?dchild=1&keywords=Fundamentals+of+Differential+Equations+and+Boundary+Value+Problem&qid=1614630195&s=digital-text&sr=1-2
https://www.amazon.com/Fundamentals-Differential-Equations-Boundary-Problems-ebook/dp/B01N6TDX6K/ref=sr_1_1?dchild=1&keywords=Fundamentals+of+Differential+Equations+and+Boundary+Value+Problem&qid=1614630195&s=digital-text&sr=1-1
https://www.amazon.com/R-Kent-Nagle/e/B001H6OQ60?ref=sr_ntt_srch_lnk_1&qid=1614630195&sr=1-1
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Syllabus

Course content

Functions of several variables including limits, continuity, partial derivatives, Chain rule, extreme
values and applications of partial derivatives. Ordinary differential equations: Including basic
concepts, method of solving separable, Homogeneous, Exact and linear equations of first order,
some applications, ordinary differential equations of higher orders and their solutions. Partial
differential equations: Including basic concepts, types and different methods for solving heat, wave
and Laplace equations. Infinite series and its tests of convergence.

References:

Elementary Differential Equations and Boundary Value Problems, 11th Edition by William E.
Boyce, Richard C. DiPrima, et al., 2017.

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.

Fundamentals of Differential Equations and Boundary Value Problems, Edward B. Saff and Arthur
David Snider R. Kent Nagle , 2011.

Fundamentals of Differential Equations and Boundary Value Problems, R. Kent Nagle , Edward B.
Saff, et al., 2017.
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1- Fundamentals of Python Programming, Richard L. Halterman, Southern Adventist
University, 2019.

2-Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow: Concepts, Tools,and

Techniques to Build Intelligent Systems, 2nd Edition, Aurélien Géron, 2019.
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https://www.amazon.com/Elementary-Differential-Equations-Boundary-Problems-ebook/dp/B073WNJ13R/ref=sr_1_1?dchild=1&keywords=%22Elementary+differential+Equations+with+Boundary+Value+Problems.&qid=1614629903&s=digital-text&sr=1-1
https://www.amazon.com/Fundamentals-Differential-Equations-Featured-Titles-ebook/dp/B005H8DAYI/ref=sr_1_2?dchild=1&keywords=Fundamentals+of+Differential+Equations+and+Boundary+Value+Problem&qid=1614630195&s=digital-text&sr=1-2
https://www.amazon.com/Fundamentals-Differential-Equations-Boundary-Problems-ebook/dp/B01N6TDX6K/ref=sr_1_1?dchild=1&keywords=Fundamentals+of+Differential+Equations+and+Boundary+Value+Problem&qid=1614630195&s=digital-text&sr=1-1
https://www.amazon.com/R-Kent-Nagle/e/B001H6OQ60?ref=sr_ntt_srch_lnk_1&qid=1614630195&sr=1-1
https://www.amazon.com/Aur%C3%A9lien-G%C3%A9ron/e/B004MOO740/ref=dp_byline_cont_book_1
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Contents:

Introduces the fundamental concepts of procedural programming. Topics include data types,
control structures, functions, arrays, files, and the mechanics of running, testing, and debugging.
The course also offers an introduction to the historical and social context of computing and an
overview of computer science as a discipline. The course also includes Fundamental programming
constructs: Syntax and semantics of a higher-level language; variables, types, expressions, and
assignment; simple 1/0; conditional and iterative control structures; functions and parameter
passing; structured decomposition. Algorithms and problem-solving: Problem solving strategies;
the role of algorithms in the problem-solving process; implementation strategies for algorithms;
debugging strategies; the concept and properties of algorithms.

Syllabus

References:

1-Fundamentals of Python Programming, Richard L. Halterman, Southern Adventist University,
2019.

2-Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow: Concepts, Tools,and
Techniques to Build Intelligent Systems, 2nd Edition, Aurélien Géron, 2019.
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4. Nilsson, J.W. and S.A. Riedel, Electric circuits. 2015: Pearson Upper Saddle River, NJ.
Slade, P.G., Electrical contacts: principles and applications. 2017.

6. CRC press Boylestad, Robert L. Introductory circuit analysis. Pearson Education, 2013

Electrical
circuits (1)

35 15 50
Contents:

Electrical circuit variables and elements, Simple resistive circuits, Analysis of electrical circuits,
Source transformation, Network theorems, Star-delta transformation, Sinusoidal steady state
analysis, Phase diagram representation, Application of network theorems on alternating current
circuits, Electric power in alternating current circuits. Transients in electrical circuits, Nonlinear
resistance circuit, Poly-phase circuits, Magnetically coupled circuits, Mutual inductance, Resonance
Syllabus in electrical circuits, Electric filters, Two-port networks, Locus of phase diagrams at variable
frequency, Analysis of electrical circuits with non-sinusoidal alternating currents, Higher harmonics,
Fourier series
References:

1. Nilsson, J.W. and S.A. Riedel, Electric circuits. 2015: Pearson Upper Saddle River, NJ.

2. Slade, P.G., Electrical contacts: principles and applications. 2017.

3. CRC press Boylestad, Robert L. Introductory circuit analysis. Pearson Education, 2013.
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5. John Bird, Electrical and Electronic Principles and Technology 6th Edition, Routledge; 2017
Adel S., et al.Microelectronic circuits. Oxford university press 2016.
7. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co Ltd,
2008.
. Krishna Battula, “Electronic Devices and Circuits”, Pearson education,2008.

o

Electronics
engineering
ECE basics

111

35 | a5 ] so | a0 | 000002 0 |

Contents:
Introduction — Semiconductors: Bohr’s model, Schrodinger equation, Fermi-Dirac distribution
function, N-type and p-type semiconductors, Methods of current flow, Continuity equation. Diode
theory :Pn-junction: |-V ccs., Reverse saturation current depletion layer capacitance, Diffusion
capacitance. Diode applications: half- and full-wave rectifier, Battery charger, Peak rectifier,
Voltage doubles. Special-Purpose diodes: Zener diodes, Schottky barrier diodes, Light emitting
diodes (LED), Solar cells. Bipolar junction transistor (BJT): Fundamentals and Biasing, Basic BJT
Syllabus o
Amplifiers

References:

1. John Bird, Electrical and Electronic Principles and Technology 6th Edition, Routledge; 2017

2. AdelS., et al.Microelectronic circuits. Oxford university press 2016.

3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co Ltd, 2008.

4. Krishna Battula, “Electronic Devices and Circuits”, Pearson education, 2008.
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1- M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.

2- D. Harris, Digital Design and Computer Architecture, 2007

3- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.

4- A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.
5- B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002.

circuits
35 2015 50 100 2
Contents:

Review on number systems: Positional notation, Binary number systems, Number base conversion,
Octal and hexadecimal, Negative numbers, Coded number systems. Switching functions: Main
operators, Postulates and theorems, Analysis and synthesis of switching functions, Incompletely
specified functions. Design using NAND and NOR gates. Storage devices:1-bit storage, Set-reset FF,
Clocked SR-FF, Positive and negative-edge triggered SR-FF, JK-FF, Race- around condition, Master-
slave JK-FF, D-FF, T-FF, Excitation table, Sequential circuits: State table and transition diagram,
Design of digital systems, Incompletely specified states, Counters, Shift registers. Miscellaneous
topics: Adders, Subtracters, Decoders, Coders, Multiplexer/ demultiplexer

References:

1- M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.

2- D. Harris, Digital Design and Computer Architecture, 2007

3- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.

4- A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.
5- B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002.
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3. Lizabeth A. Stephan, David R. Bowman, William J. Park, Benjamin L. Sill, Matthew W.
Ohland. Thinking like an engineer. Pearson Copyright, 2018

4. Harris, C. E., Jr, Pritchard, M. S., & Rabins, M. J. Engineering Ethics. Second edition.
Belmont, CA: Wadsworth, 2000.

Professional N 5 ,
Ethics

Contents:

Scope, Human values: Morals, Values and ethics — Integrity — Work ethics — Service learning — Civic
virtue — Respect for others — Living peacefully — Caring — Sharing — Honesty — Courage — Valuing
time — Co-operation — Commitment — Empathy — Self-confidence — Character — Spirituality,
Engineering as experimentation — Engineers as responsible experimenters — Codes for ethics —
Balanced outlook on law, The code of ethics for engineers — NSPE guidelines — Fundamental

Syllabus | principles.

References:

Lizabeth A. Stephan, David R. Bowman, William J. Park, Benjamin L. Sill, Matthew W. Ohland.
Thinking like an engineer. Pearson Copyright, 2018

Harris, C. E., Jr, Pritchard, M. S., & Rabins, M. J. Engineering Ethics. Second edition. Belmont, CA:
Wadsworth, 2000.
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Elementary Differential Equations and Boundary Value Problems, 11th Edition $ |
by William E. Boyce, Richard C. DiPrima, et al., 2017. &

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.

Fundamentals of Differential Equations and Boundary Value Problems, Edward B.
Saff and Arthur David Snider R. Kent Nagle , 2011.

Fundamentals of Differential Equations and Boundary Value Problems, R. Kent Nagle , Edward

B. Saff, et al., 2017.
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Contents:

Laplace transform and its applications for solving ordinary, integral and partial differential
equations. Fourier series and its applications for solving partial differential equations
complex Fourier transform, Fourier transform and its applications. Vector analysis: vectors
in space, dot and cross product and addition and their applications. Linear programming.

Syllabu References:

S 5. Elementary Differential Equations and Boundary Value Problems, 11th
Edition by William E. Boyce, Richard C. DiPrima, et al., 2017.

6. Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.
Fundamentals of Differential Equations and Boundary Value Problems,
Edward B. Saff and Arthur David Snider R. Kent Nagle , 2011.

8. Fundamentals of Differential Equations and Boundary Value Problems, R.

Kent Nagle , Edward B. Saff, et al., 2017.
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5. Kalavathy S.: Operations Research, 4th edition. Vikas Publishing House (2012).
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6. TahaH. A.: Operations Research, An Introduction, 10th edition. Pearson Education
Limited (2017)
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0 50 100 2
Contents:

1.Introduction: Introduction to decision making and operations research, what is Operations
Research (OR), phases of operations research, applications of OR, tools and techniques of OR,
Benefits and Limitations of OR.

2. Operations Research Modeling: defining the problem and gathering Data, formulating a
mathematical model, general and standard formulation of Linear Programming (LP) problem,
formulating minimization and maximization problems.

3. Graphical Solution of Linear Programming: two variable linear programming, graphical method,
analysis of graphical solution, graphical solution of minimization and maximization problems,
special cases in graphical solutions, sensitivity analysis of graphical solution.

4. Simplex method and sensitivity analysis: LP model in equation form, transition from graphical to
Syllabus | algebraic solution, simplex method, the algebra of the simplex method, the simplex method in
tabular form, artificial starting solution, special cases in simplex method and sensitivity analysis.
5. Duality: definition of dual problem, the essence of duality theory, primal-dual relationships,
Dual simplex method and generalized simplex algorithm.

6. Linear programming applications: transportation and assignment problems, network
optimization models and inventory models.

7. Introduction to Integer Programming, travelling salesman problem.

References:

1. Kalavathy S.: Operations Research, 4th edition. Vikas Publishing House (2012).

2. Taha H. A.: Operations Research, An Introduction, 10th edition. Pearson Education Limited
(2017)
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e  Sawhny, J., An Introduction to Electrical and Electronic Measurements, McGraw Hill, 1975.

e  Berlin, H.M. and Gillz, Merill F.C., Principles of Electronic Instrumentation and

measurements, Publishers, 1988.

e  Frank, An Introduction to Electrical Instrumentation and Measuring Systems, McGraw Hill,
1992.

Electrical and
electronic

measurements
ISE 184

55 | so | w0 | 0000 02 ]

Contents:

Basic definitions, accuracy, types of errors, statistical methods, classification and properties of
measuring devices, the effect of loading, compatibility constraints, dynamic response. Gauges
Electromechanical: Devices View mobile equipment, iron mobile, hardware electrostatic, modern
appliances, measuring voltage and electric current, power measurement electrical, measuring
energy and electric charge, measuring frequency and power factor, measuring constants elements
circuitry, s, DC and AC gates and their uses, splitter AC voltage and its uses, measuring resistance of
earth connections, locate errors in electrical cables. Measuring the natural electrical quantities,
temperature measurement, measurement of displacement, force and pressure measurement,
optical measurements. Transformers information (from analogue to digital and vice versa).

Syllabus

References:

e  Sawhny, J., An Introduction to Electrical and Electronic Measurements, McGraw Hill, 1975.

e  Berlin, H.M. and Gillz, Merill F.C., Principles of Electronic Instrumentation and measurements,
Publishers, 1988.

e Frank, An Introduction to Electrical Instrumentation and Measuring Systems, McGraw Hill,
1992.
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1. John Bird, Electrical and Electronic Principles and Technology 6th Edition, Routledge; g
2017
2. AdelSS., et al.Microelectronic circuits. Oxford university press 2016.
3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co Ltd,
2008.
Krishna Battula, “Electronic Devices and Circuits”, Pearson education,2008.

ECE
!—\ﬁff

Contents:
BJT small signal analysis- BJT amplifier modeling, CC, and CB amplifiers - Field effect transistors.
(linear and nonlinear and pinch off regions), JFETs symbol and model and biasing. Insulated gate
FETs: Types, Regions of operation, MOSFETs symbol and model and biasing, MOSFET Modeling in
SPICE. FETs applications: MOSFET as a resistance, JFET as a constant current source, Power
Syllabus | amplifier. Selected applications examples. Integrated circuit technology.
References:
1. John Bird, Electrical and Electronic Principles and Technology 6th Edition, Routledge; 2017
2. AdelSS., et al.Microelectronic circuits. Oxford university press 2016.
3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co Ltd, 2008.
4. Krishna Battula, “Electronic Devices and Circuits”, Pearson education,2008.
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1.M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.
2- D. Harris, Digital Design and Computer Architecture, 2007

3- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.
4- A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.

5- B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002.

Advanced ISE 141
Iogcdeﬂgn
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Sequential circuits: State table and transition diagram, Design of digital systems, incompletely
specified states, Counters, Shift registers. Miscellaneous topics: Adders, Subtractor, Decoders,
Coders, Multiplexer/ demultiplexer, Memories (ROM, PLA, RAM). Introduction to microprocessors,
logic gates, counters, registers, control circuits.

References:

1.M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.

Syllabus

2- D. Harris, Digital Design and Computer Architecture, 2007

3- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.
4- A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.
5- B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002
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6. Kenneth G. Budinski, “Engineers’ Guide to Technical Writing”, ASM International, First
printing, March, 2001.

7. David Beer, and David McMurrey, A Guide to Writing as an Engineer, 3rd edition, John
Wiley & Sons, Inc., 2009.

8. G.J. Alred, W. E. Oliu, The Handbook of Technical Writing, 12th Edition, Bedford/St.
Martin's; 2018

9. K. Hyland, Teaching and researching writing. 3rd edition Routledge academic publisher,
2016

10. M. Markel, Technical Communication, 11th edition, MacMillan, 2015.

Technical
reports 1 1 1 4
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Introduction - Guidelines for writing noise free documents — Strategies of good technical writing —
Writing Style: good paragraphs , Elimination of noise in sentences, Visual Aids, Ethic and
documentation in Writing — Types of technical reports: Formal and Informal reports - Elements of
formal reports — Types and elements of informal reports —Writing an Engineering Report - Common
Engineering Reports - Oral Presentation: types of oral presentation, prepare effective visual aids,
successful presentation techniques - presentation skills — Communication skills, foundations and
method of scientific discussion, Participate in the workshops.

References:

6. Kenneth G. Budinski, “Engineers’ Guide to Technical Writing”, ASM International, First
printing, March, 2001.

7. David Beer, and David McMurrey, A Guide to Writing as an Engineer, 3rd edition, John
Wiley & Sons, Inc., 2009.

8. G.J. Alred, W. E. Oliu, The Handbook of Technical Writing, 12th Edition, Bedford/St.
Martin's; 2018

9. K. Hyland, Teaching and researching writing. 3rd edition Routledge academic publisher,
2016

10. M. Markel, Technical Communication, 11th edition, MacMillan, 2015.
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3. D.G.Newnan, T. G. Eschenbach, Engineering Economic Analysis 13th Edition, Oxford
University Press; 2017
4. Leland Blank, P. E., Anthony Tarquin, P. E.," ENGINEERING ECONOMY", 7th edition,
McGraw-Hill, 2012.
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Engineering
Economy

Contents:

Introduction - Economic Problem - Foundations of Engineering Economy- Terms and Symbols - Role
of Economics in Decision Making - A Study of the Engineering Economy -Economic Parity - Demand
and Supply -Supply and Demand Flexibility -Theory of consumer behavior - Production theories -
Production curve possibilities - Cost theories - Payback period- Simple and compound interest -
Lowest attractive rate of return - Interest and internal rate of return -Net present value of the
project -Cash flows - Case studies: Calculation of electricity production cost - Electricity tariff.

Syllabus

References:

3. D.G.Newnan, T. G. Eschenbach, Engineering Economic Analysis 13th Edition, Oxford
University Press; 2017

4. Leland Blank, P. E., Anthony Tarquin, P. E.," ENGINEERING ECONOMY", 7th edition,
McGraw-Hill, 2012.
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Functions of a Complex Variable, Hemant Kumar Pathak Ravi Agarwal Yeol Je Cho, 2016.

Functions of a Complex Variable: Theory and Technique, by George F. Carrier, Max Krook , Carl
E. Pearson ,2005

A first course in complex analysis , version 1.4, 2012.

Complex PHM 012
Analy51s

PHM

216
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Contents:
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Functions of a complex variable including revision on complex numbers, Complex functions.
Differentiation of complex functions, Cauchy-Riemann conditions, Laurent series, complex integral,
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differential equations. Infinite Power Series and its convergence.

References:

integration by residues and its application to real integrals. Infinite Series solution of the

4. Functions of a Complex Variable, Hemant Kumar Pathak Ravi Agarwal Yeol Je Cho, 2016.

Krook, Carl E. Pearson ,2005
6. Afirst course in complex analysis , version 1.4, 2012.

5. Functions of a Complex Variable: Theory and Technique, by George F. Carrier, Max
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1. Bjarne Stroustrup, “The C++ Programming Language”, 3rd Edition, Pearson Education, 2007.
2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C++”, 2nd Edition, Pearson
Education, 2005
3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction to
Algorithms", Second Edition, Mc Graw Hill, 2002.
4. Michael T Goodrich, Roberto Tamassia, David Mount, “Data Structures and Algorithms in
C++”, 7th Edition, Wiley Publishers, 2004
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Contents:

Introduction to Data structures Data structures: Types. Algorithm design, concurrency, redundant,
and recursive algorithms. Time Complexity, memory complexity, Time-Space Trade off. DYNAMIC
PROGRAMMING algorithms: Overview, allocation algorithms, Traveling salesman Problem, longest
Common sequence, Use of pointers in data structures, pointers as values, pointers as object and
function.

String manipulation, copying, catenation, matching, Character String in C, Character String
Operations,

Syllabus Array Definition and Analysis, Representation of Linear Arrays in Memory, Traversing of Linear
Arrays, Insertion And Deletion, Single Dimensional Arrays, Two Dimensional Arrays,
Multidimensional Arrays, Function Associated with Arrays, Arrays as parameters, Implementing
One Dimensional Array, Sparse matrix.

Introduction to Stacks and queue Stack: Definition, Array representation of stacks, Operations
Associated with Stacks- Push & Pop, Polish expressions, Conversion of infix to postfix, infix to prefix
(and vice versa),Application of stacks recursion, polish expression and their compilation, conversion
of infix expression to prefix and postfix expression, applications of stack in function call,.

Queue: Definition, Representation of Queues, Operations of queues- Q-Insert, Q-Delete, Priority
Queues, Circular Queue, De-queue.
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Dynamic Data Structure Linked list: Introduction to Singly linked lists: Representation of linked lists
in memory, Traversing, Searching, Insertion, Deletion from linked list, doubly linked list, circular
linked list, generalized list. Applications of Linked List-Polynomial representation using linked list
and basic operation. Arrays using linked list.

Trees: Basic Terminology, Binary Trees and their representation, expression evaluation, Complete
Binary trees, extended binary trees, Traversing binary trees, Searching, Insertion and Deletion in
binary search trees, General trees, AVL trees, Threaded trees, Binary trees. Applications of trees in
sorting, search

Graphs: Terminology and Representations of Graphs & Multigraphs, Directed Graphs, Sequential
representation of graphs, Adjacency matrices, Transversal Connected Component and Spanning
trees, Shortest path in graph algorithms.

Sorting and Searching algorithms: Insertion Sort, Bubble sort, Selection sort, Quick sort, two-way
Merge sort, Heap sort, Partition sort, Shell sort, Sorting using linked lists, sorting using trees, radix
sort, key (Hash ) sort, DIVIDE AND CONQUER sort ALGORITHMS. Linear search, Binary search ,
breadth first search, depth first search, intelligent search,

File structures: Physical storage media, File Organization, Linked organization of file, Inverted file,
Organization records into blocks, Sequential blocks, Indexing, Multilevel indexing, Tree Index files,
Random file, Primary Indices, Secondary Indices.

References:

1. Bjarne Stroustrup, “The C++ Programming Language”, 3rd Edition, Pearson Education, 2007.

2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C++”, 2nd Edition, Pearson
Education, 2005

3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction to
Algorithms", Second Edition, Mc Graw Hill, 2002.

4. Michael T Goodrich, Roberto Tamassia, David Mount, “Data Structures and Algorithms in C++”,
7th Edition, Wiley Publishers, 2004
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1. Stallings William, computer architecture: Internals and Design Principles, 6th Ed., Prentice
Hall, 2010.
2. Uless Black, computer architecture and organization, 2012.

Organlzatlon
e T [ e
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Contents:

An introduction to computer architecture. Includes a survey of computer architecture
fundamentals exemplified in commercially available computer systems, including classical CPU and
control unit design, register organization, primary memory organization and access, internal and
external bus structures, and virtual memory schemes. Alternatives to classical machine
architecture, such as the stack machine and the associative processor, are defined and compared.
Syllabus | Parallel processors and distributed systems are also presented, along with an analysis of their
performance relative to nonparallel machines

References:

1.Stallings William, computer architecture: Internals and Design Principles, 6th Ed., Prentice Hall,
2010.

2. Uless Black, computer architecture and organization, 2012.
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1. Stephen Chapman, “Electric Machinery Fundamentals”, McGraw-Hill
Science/Engineering/Math; 5 editions, 2012.

2. A.E. Fitzgerald, Charles Kingsley Jr. and Stephen Umans, “Electrical machinery”, McGraw-
Hill Science/Engineering/Math; 6 editions,2003.

3. P.C. Sen, “Principles of Electric Machines and Power Electronics”,John Wiley & Sons, Inc.;
2nd edition, 1996.

B. L. Theraja,"Textbook of Electrical Technology" Chand (S.) & Co Ltd, India, 2008

Power and
electric 2 2 1 3 EPM 112
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machines

Contents:

Conventional methods of energy conversion: review of magnetic circuits, Electrical power systems.
Electromechanical energy conversion, Electric motors and generators, Faraday’s law, Lorenz forces,
the basic electric generator, the basic electric motor, Magnetically single excited systems,
Magnetically multi- excited systems, Dynamic energy conversion equations, Conservative fields,
Coupled magnetic fields, Torque and stored energy in magnetic fields, Co- energy and torque
calculations, The reluctance machine, Multi-fed rotating systems, Electrostatic systems.
Introduction to dc machine.

Syllabus

References:

1. Stephen Chapman, “Electric Machinery Fundamentals”, McGraw-Hill
Science/Engineering/Math; 5 editions, 2012.

2. A.E. Fitzgerald, Charles Kingsley Jr. and Stephen Umans, “Electrical machinery”, McGraw-Hill
Science/Engineering/Math; 6 editions,2003.

3. P.C. Sen, “Principles of Electric Machines and Power Electronics”,John Wiley & Sons, Inc.; 2nd
edition, 1996.

4. B.L.Theraja,"Textbook of Electrical Technology”, Chand (S.) & Co Ltd, India, 2008.
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3. Signals and Systems, MATTHEW N. O. SADIKU, WARSAME H. ALI, 2016 by Taylor & Francis
Group, LLC.

4. Essentials of Digital Signal Processing, B. P. Lathi, and Roger Green, Cambridge University
Press, 2014.
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Contents:

Syllabus

Classifications of Signhals and systems- Basic Continuous Time Signals- Fourier transform and its
properties- Fourier series — signal power spectral density- Laplace transform- analog filters design,
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Butterworth Filter, Chebyshev Filter, Bessel-Thomson Filters - sampling of continuous signals —
analog to digital converters — Z transform

References:

3. Signals and Systems, MATTHEW N. O. SADIKU, WARSAME H. ALI, 2016 by Taylor & Francis
Group, LLC.

4. Essentials of Digital Signal Processing, B. P. Lathi, and Roger Green, Cambridge University
Press, 2014.
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1. Johnson, Curtis D. Process control instrumentation technology. Pearson, 2014.
2. Dunn, William C. Fundamentals of industrial instrumentation and process

control. McGraw-Hill Education, 2018
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Contents:

Dynamic system model building principles. Mechanical, Electrical and electro- mechanical systems.
Parametric models (input, output, state space). Simulation and response to standard inputs. Relating
system dynamics to its physical parameters. Nonparametric models (frequency/impulse/step/pulse
responses). Nonlinear models and linearization techniques. Fluid systems (hydraulic/pneumatic).
Thermal systems. Distributed models. Examples of practical systems. Measurement and control in
closed loop control. Physical quantities and transducers. Static and dynamic specifications of
transducers. Displacement, Velocity and acceleration transducers. Strain gauges and Wheatstone
Syllabus | bridge. Thermal transducers. Pressure, Flow and level transducers. Analog signal conditioning and
transmission. Digitizing analog signals (D/A, A/D). Data acquisition systems in digital control loops.
PC interfaces through standard 1/O bus cards and parallel and serial interfaces and their drivers.
Programmable controllers. Power interfacing (power amplifiers, thyristors). Control valves.
Electronic/pneumatic PID controllers
References:

1. Johnson, Curtis D. Process control instrumentation technology. Pearson, 2014.

2. Dunn, William C. Fundamentals of industrial instrumentation and process

control. McGraw-Hill Education, 2018
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1. R.A.Hinrich, Energy: Its Use and Environment, Fourth edition, Thompson LearninSpring,
2006.

2. R.A.Ristinen and J.J. Kraushaar, Energy and the Environment, 3 rd Edition, Wiley, 2015.

3. Youssef, P.G. Al-Dadah, R.K. and Mahmoud, S.M., Comparative analysis of desalination
technologies. Energy Procedia, 61, pp. 2504-2507, 2014.

4. Spiegler, K.S. ed., Principles of desalination, Elsevier, 2012.

5. Peter E. Hodgson, “ energy, the Environment and Climate Change”, Imperia college Press,
2010.

water and
climate 2 2 1 - 3 -
change
HUM issues
251

Contents:

The importance of energy, an overview of energy sources, basic energy problems, reserves and
conventional and non-conventional resources, an overview of the electrical industry, the
environmental impacts of the electrical industry, the evidence and impacts of emerging climate
change, renewable energy resources: biofuels, wind energy, solar energy, Other renewable energy
sources: geothermal energy and ocean hydro-nuclear energy- nuclear waste- domestic and
international energy policies, solar water desalination systems- water desalination problems (size,
pollution, corrosion), and how to overcome them- future desalination technologies. Environmental
Syllabus | pollution - climate change - policies used to address these problems.

References:

6. R.A. Hinrich, Energy: Its Use and Environment, Fourth edition, Thompson LearninSpring, 2006.

7. R.A.Ristinen and J.J. Kraushaar, Energy and the Environment, 3 rd Edition, Wiley, 2015.

8. Youssef, P.G. Al-Dadah, R.K. and Mahmoud, S.M., Comparative analysis of desalination
technologies. Energy Procedia, 61, pp. 2504-2507, 2014.

9. Spiegler, K.S. ed., Principles of desalination, Elsevier, 2012.

10. Peter E. Hodgson, “ energy, the Environment and Climate Change”, Imperia college Press,
2010.
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4. W. David Yates, Safety Professional's Reference and Study Guide, Third Edition 3rd
Edition, 2020

5. Pradip Kumar Ray, J Maiti, Industrial Safety Management: 21st Century Perspectives
of Asia, 2017.

6. Roger C.“Risk Reduction Methods for Occupational Safety and Health” Wiley, 2012.
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Contents:

Introduction on industrial safety, Occupation Safety and Health Administration -Occupational
Safety and Health Standards-local and international organizations of safety- available jobs and
required training- hazards in workspace ( types of hazards, response of accidents occurring,
methods of preventing accidents, layout and organizing workspace, classification of dangerous
places)- Mechanical Hazards (Mechanical Hazards-Stairways and Ladders- Fall Protection) -
Electrical hazards (Electrical Dangers - Electrical Accidents Prevention ) - Fire hazards (Fire Dangers-
Sources of fire- distribution of firefighting devices- Means of Egress) - Civil hazards (demolition and
excavation -scaffolds ) — Material Handling hazards (lifting, Sling Safety, Safety Regulations for
Syllabus | Forklifts) - Physical hazards (Mechanical vibrations- noise- heating and cooling- light-
electromagnetic waves- change of atmospheric pressure)- Negative hazards (road hazards and
traffic rules- Medical Services & First Aid- Safety Signs & Signals- Lock — Out / Tag-out) - Chemical
hazards- nanomaterials hazards — Nuclear hazards — risk assessment.

References:

4. W. David Yates, Safety Professional's Reference and Study Guide, Third Edition 3rd Edition,
2020

5. Pradip Kumar Ray, J Maiti, Industrial Safety Management: 21st Century Perspectives of
Asia, 2017.

6. Roger C.“Risk Reduction Methods for Occupational Safety and Health” Wiley, 2012.
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4. ATheoretical Introduction to Numerical Analysis, Victor S. Ryaben'kii, Semyon

V. Tsynkov, 2007.
5. An Introduction to Numerical Analysis for Electrical and Computer Engineers

Christopher J. Zarowski, 2004.
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Discrete Mathematics for Computer Science, 1st edition, D. Nowell- 2017.

Numerical
Analysis and
YSKs 3 2 2 4 PHMO12
Special
PHM Functions
50 - 50 100 2
Contents:
Special functions: Including gamma, Beta, Bessel and Legendre functions. Numerical analysis
including the solution of nonlinear algebraic equations, Systems of linear and nonlinear equations,
solution methods of ordinary and partial differential equations. Curve fitting: the best fitting for
data. Numerical integration. Eigen values and Eigen vectors.
Syllabus References:
4. ATheoretical Introduction to Numerical Analysis, Victor S. Ryaben'kii, Semyon V.
Tsynkov, 2007.
5. An Introduction to Numerical Analysis for Electrical and Computer Engineers
Christopher J. Zarowski, 2004.
6. Discrete Mathematics for Computer Science, 1st edition, D. Nowell- 2017
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Laboratory Instructions, Manuals, Catalogues, Data books.

Electronic
Measurements ECE213
& Testing (1)

Contents:

Analog Instruments, Precautions, Data converters, Digital Instruments, Testing of linear systems,
Wave analyzers, Transducers, Noise effects, Optical fiber measurements, Electronic and
Syllabus | communication experiments to support the theoretical aspects of the course material.

ECE314

References:
Laboratory Instructions, Manuals, Catalogues, Data books.

------ CCE 324
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1- I. Sommerville, 'Software Engineering', 10th Ed., Addison-Wesley, 2015

2- J. Keyes, 'Software Engineering Handbook', CRC press, 2006.
3- Duglas Bell, ‘Software Engineering for Students: A Programming Approach’, 4th Ed., Pearson
Education, 2005.

Software CCE 351
Englneerln

CCE

Contents:

Introduction to Software Engineering - Computer System Software examples - Software
Development Process Models: Perspective and Specialized Process Models —

Software Project Management: Estimation -COCOMO Model — Project Scheduling —Earned Value
Analysis - Risk Management. Process and Project Metrics.

Software Requirements: Functional and Non-Functional, User requirements - System requirements
- Software Requirements Document — Requirement Engineering Process: Feasibility Studies,
Syllabus | Requirements elicitation and analysis, requirements validation, requirements management —
Classical analysis: Structured system Analysis, Petri Nets- Data Dictionary. Design process — Design
Concepts-Design Model —

Design Heuristic — Architectural Design — Architectural styles, Architectural Design, Architectural
Mapping using Data Flow-

User Interface Design: Interface analysis, Interface Design —Component level Design: Designing

Class based components, traditional Components. Software Implementation Techniques: Coding
practices-Refactoring.
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Software testing fundamentals - Internal and external views of Testing-white box testing and
testing-black box testing- Regression Testing — Unit Testing — Integration Testing — Validation and
Verification Testing — System Testing And Debugging.

Software Maintenance Software — Software re-engineering Process - Software Quality
Management

References:
1- I. Sommerville, 'Software Engineering', 10th Ed., Addison-Wesley, 2015

2-J. Keyes, 'Software Engineering Handbook', CRC press, 2006.

3- Duglas Bell, ‘Software Engineering for Students: A Programming Approach’, 4th Ed., Pearson
Education, 2005.

ISE 232

1. Lecture Notes on Automatic Control Engineering-2020
2. Modern control Engineering, K. Ogata, Prentice Hall — 2010
3. Automatic Control Systems, B.C. Kuo, Prentice-Hall Inc- 2012
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Syllabus

Autonmtm ISE 231
control

I—Iﬁl—lﬁli
Contents:

Introduction, Dynamics of electrical and mechanical systems, Mathematical models, Analogy
between electrical and mechanical systems, System equations, Linear models, Derivation of
mathematical models from experimental data, State variable approach, Control system
components, transform to frequency domain, Block diagram representation, Signal flow graphs,
Stability criteria, Frequency response methods, polar and Nyquist criterion, Root-locus method.
References:

1. Lecture Notes on Automatic Control Engineering-2020

2. Modern control Engineering, K. Ogata, Prentice Hall — 2010

3. Automatic Control Systems, B.C. Kuo, Prentice-Hall Inc- 2012.
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5. ‘Probabilistic Inductive Logic Programming’, Theory and Applications, Luc De Raedt Paolo
Frasconi Kristian Kersting Stephen Muggleton (Eds.), 1998.

6. ‘Artificial Intelligence, A Guide to Intelligent Systems’, Second Edition, Michael Negnevitsky,

7. Artificial Intelligence, A Modern Approach, Third Edition, Stuart J. Russell and Peter Norvig,

8. Python Tutorial, Release 2.7.10, Guido van Rossum, and the Python development team,

Syllabus
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rg=yoll

ISE 121,
PHM 317

Introductlon
to Artificial
InteIIigence

35 15 50 100 2
Contents:

This is an introductory Al course. Topics will include Artificial and human intelligence, Overview of
Artificial Intelligence, Basic Problem-Solving Strategies, Heuristic Search, Problem Reduction and
AND/OR Graphs, domains of Al- symbolic processing: semantic nets, modeling model-based
reasoning, frames. Knowledge Representation, Representing Knowledge with If- Then Rules.
Inference Engines, Inference techniques: implication, forward and backward chaining, inference
nets, predicate logic, quantifiers, tautology, resolution, and unification. Rule based systems:
inference engine, production systems, problem solving, planning, decomposition, and basic search
techniques. Al languages: symbolic and coupled processing prolog: objects and relations,
compound goals, backtracking, search mechanism, dynamic databases, lisp, program structure and
operations, functions, unification, memory models. Fields of Al: heuristics and game plying,
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automated reasoning, problem solving, computational linguistics and natural language processing,
computer vision, intelligent agents, robotics Al based computer systems: sequential and parallel
inference machines, relation between Al and artificial neural nets
References:
1. ‘Probabilistic Inductive Logic Programming’, Theory and Applications, Luc De Raedt Paolo
Frasconi Kristian Kersting Stephen Muggleton (Eds.), 1998.
2. ‘Artificial Intelligence, A Guide to Intelligent Systems’, Second Edition, Michael
Negnevitsky, 2005.
3. Artificial Intelligence, A Modern Approach, Third Edition, Stuart J. Russell and Peter
Norvig, 2010.
4. Python Tutorial, Release 2.7.10, Guido van Rossum, and the Python development team,
2015.
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1. Head First Object-Oriented Analysis and Design, 1st Edition, by Brett D.
McLaughlin , Gary Pollice , Dave West, 2006.
2. Object-Oriented Thought Process, the (Developer's Library), 4th Edition, by Matt
Weisfeld , 2013.
Object CCE 351
Oriented
ISE 358 s
-ﬁl—lﬁlﬁlf
Contents:
The main goal of this content is to provide a basic information in the subject of Logic Programming.
The lecture starts with basics of programming in Prolog. A brief introduction to computational logic
is followed by the description of a theoretical background of logic programming language Prolog.
Constraint logic programming is presented from the theoretical and practical point of view.
Implementation of Prolog is discussed in the last part of the lecture together with basic
Syllabus | optimization techniques. Seminaries are focused on practical aspects of logic programming.
References:
1. Head First Object-Oriented Analysis and Design, 1st Edition, by Brett D.
McLaughlin , Gary Pollice , Dave West, 2006.

2. Object-Oriented Thought Process, the (Developer's Library), 4th Edition, by Matt
Weisfeld , 2013.
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1.Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, “Digital Image Processing Using
MATLAB”, Third Edition Tata McGraw Hill Pvt. Ltd., 2011.
2. Anil Jain K. “Fundamentals of Digital Image Processing”, PHI Learning Pvt. Ltd., 2011.
3. Willliam K Pratt, “Digital Image Processing”, John Willey, 2002.
4. Malay K. Pakhira, “Digital Image Processing and Pattern Recognition”, First Edition, PHI

Learning Pvt. Ltd., 2011.
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0 100
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& Image
Processing

CCE
361

2

50

Contents:

Digital image fundamentals: Visual perception, sensing, acquisition, sampling, quantization. Intensity
transformation and spatial filtering: Different transformations, histogram, correlation and
convolution, smoothing and sharpening filters. Filtering in frequency domain: Discrete-Fourier-
Syllabus | Transformation (DFT) of image, smoothing and sharpening in frequency domain, selective filtering.
Image restoration and reconstruction: Noise models, spatial filtering for noise, frequency filtering for
noise, reconstruction from projections. Color image processing: Color models, color transformation
and segmentation. Morphological image processing: Erosion, dilation, opening, closing,
morphological algorithms. Image compression: Redundancy, fidelity criteria, some basic
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compression techniques. Image segmentation: Point, line and edge detection, thresholding, region
based segmentation. Object recognition: Matching, statistical classifier, neural networks. Analysis,
design and visualization tools: MATLAB, IP toolbox, Python, CV toolbox.

Pattern recognition techniques are used to design automated systems that improve their own
performance through experience. This course covers the methodologies, technologies, and
algorithms of statistical pattern recognition from a variety of perspectives. Topics including
Bayesian Decision Theory, Estimation Theory, Linear Discrimination Functions, Nonparametric
Techniques, Support Vector Machines, Neural Networks, Decision Trees, and Clustering Algorithms
etc. will be presented.

References:

1.Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, “Digital Image Processing Using MATLAB”,
Third Edition Tata McGraw Hill Pvt. Ltd., 2011.

2. Anil Jain K. “Fundamentals of Digital Image Processing”, PHI Learning Pvt. Ltd., 2011.

3. Willliam K Pratt, “Digital Image Processing”, John Willey, 2002.

4. Malay K. Pakhira, “Digital Image Processing and Pattern Recognition”, First Edition, PHI Learning
Pvt. Ltd., 2011.
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1.Ramez Elmasri and Shamkant B. Navathe, ' Fundamentals of Database Systems,’ 7th Ed.,
Addison-Wesley, 2016
2. Jeffrey A. Hoffer, “Modern database management,” 12th Ed., Pearson-Prentice Hall, London,
2016
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Database
Management
Systems

Contents:

Introduction Database history, File-based system vs database , Database components, User types,
Architecture, Data independence, Data models, difference between database and database
management systems —

Database management system and examples, Database Management System Architecture,
Database design Entity Relationship model - Query Relational model: schema, primary key, foreign
key, algebra, database operators - Entity/Relationship model (ERM) and enhanced
Entity/Relationship model (EERM) —

Mapping from ER-EER to relational database model - Relational model: Domain, Relations and
relational integrity - SQL: The relational database language standard - Data redundancy, Update
anomalies - Functional dependency, Normalization: BCNF, 3NF for relational database- Database
management Consistency: integrity, trigger, user constraint, view, Data modification language -
Database project: Different applications on database design.

Syllabus

References:

1.Ramez Elmasri and Shamkant B. Navathe, ' Fundamentals of Database Systems,’” 7th Ed., Addison-
Wesley, 2016

2. Jeffrey A. Hoffer, “Modern database management,” 12th Ed., Pearson-Prentice Hall, London,
2016
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4. Probability theory the logic of science, E. T. Jaynes, 2003.
5. Probability and Statistics The Science of Uncertainty Second Edition Michael J. Evans
and Jexrey S. Rosenthal University of Toronto, 2006.
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6. Introduction to Probability, Statistics, and Random Processes Paperback, Hossein
Pishro-Nik 2014

Statistics
and

PHM | probabilities

| Courseteachinghours |

| oo | Leous | Tuoria [ Laporstary | GEIR |

DOEnE
s | o | so | a0 [ o2 |

Probability theory: axioms and computations. Random variables: mathematical definition,
mathematical definition, discrete and continuous random variables, probability distribution
function, cumulative distribution function, expectation and variance, moment generating function.
Special distributions: binomial, geometric, Poisson, uniform, exponential, gamma and normal.
Syllabus | Introduction to stochastic process: definition and classification, Markov chain, auto covariance and
autocorrelation function, spectral analysis. Engineering applications.
References:
1. Probability theory, the logic of science, E. T. Jaynes, 2003.
2. Probability and Statistics the Science of Uncertainty, Second Edition Michael J. Evans and
Jerrey S. Rosenthal University of Toronto, 2006.
3. Introduction to Probability, Statistics, and Random Processes Paperback , Hossein Pishro-
Nik 2014.

Contents:
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3- S. Kumar, 'Neural Networks: A Classroom Approach', McGraw-Hill, 2004.
4- Chennakesava R. Alavala, “Fuzzy logic and neural networks: basic concepts & applications,”

NEW AGE, INDIA, 2008
Networks
Contents:

3-Simon Haykin, “Neural networks and learning machines,” Pearson, N.J., 2009.
and deep
Syllabus | Neural networks have enjoyed several waves of popularity over the past half century. Each time

CCE 361
learning
they become popular; they promise to provide a general-purpose artificial intelligence a computer
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that can learn to do any task that you could program it to do. The first wave of popularity, in the
late 1950s, was crushed by theoreticians who proved serious limitations to the techniques of the
time. These limitations were overcome by advances that allowed neural networks to discover
internal representations, leading to another wave of enthusiasm in the late1980s. The second wave
died out as more elegant, mathematically principled algorithms were developed (e.g., support-
vector machines, Bayesian models). Around 2010, neural nets had a third resurgence. What
happened over the past 20 years? Basically, computers got much faster and data sets got much
larger, and the algorithms from the 1980s—with a few critical tweaks and improvements—appear
to once again be state of the art, consistently winning competitions in computer vision, speech
recognition, and natural language processing. The many accomplishments of the field have helped
move research from academic journals into systems that improve our daily lives: apps that identify
our friends in photos, automated vision systems that match or outperform humans in large-scale
object recognition, phones and home appliances that recognize continuous, natural speech, self-
driving cars, and software that translates from any language to any other language.
References:
3. S. Kumar, 'Neural Networks: A Classroom Approach', McGraw-Hill, 2004.
4. Chennakesava R. Alavala, “Fuzzy logic and neural networks: basic concepts & applications,”
NEW AGE, INDIA, 2008

3-Simon Haykin, “Neural networks and learning machines,” Pearson, N.J., 2009.
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1. John J. Craig, "Introduction to Robotics: Mechanics and Control", Prentice Hall, 4th edition,

2017.

2. Lung-Wen Tsai, “Robot Analysis” John Wiley and Sons, 1999
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Contents:

Introduction to Robotics; Co-ordinate systems(Cartesian, cylindrical ; Polar and Revolute systems);
Robot Arms(Axes, ranges , Off-set and In-line Wrist, Roll, Pitch and Yaw); End Effectors; Sensors
(Micro-switches, Resistance Transducers, Peizo-electric, infrared , Laser and Vidicon Tubes);
Syllabus | Application of sensors (Reed Switches, Ultra Sonic, Bar Code Readers ) ; Hydraulic system units
(pumps, valves, solenoids, cylinders) ; Electrical system units ( stepper motors, encoders and AC
motors); programming of Robots ; Safety considerations.

References:

1. John J. Craig, "Introduction to Robotics: Mechanics and Control", Prentice Hall, 4th edition, 2017.
2. Lung-Wen Tsai, “Robot Analysis” John Wiley and Sons, 1999
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1. Kannan Moudgalya, “Digital Control,” 2nd Ed., Wiley-Interscience, 20009.

2. J. R. Leigh, “Applied Digital Control: Theory, Design and Implementation,” 2nd Ed., Dover
Publications, 2006.

3. G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,” 3rd Ed.,
Addison-Wesley, 1998.
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Syllabus

Contents:

introduction to digital control, the representation of discrete systems, mathematical modeling of the
discrete data, Z transform, discrete transfer function in Digital Control Systems, signals flow of digital
system, analysis of the stability of digital systems, analysis of the response time for digital systems,
design digital control using methods of drawing engineering and bode diagrams, nonlinear
controller, multi-input and multi-output control systems, - feed-forward control system, dynamic
compensator, effects of interaction , logical controller, interacting and non-interacting controller,
Pumpless controller - Adjust transactions - serial controller — feed-forward control digital control
system- multiple variables controller- adaptive controller.

References:

1. Kannan Moudgalya, “Digital Control,” 2nd Ed., Wiley-Interscience, 2009.

2. J. R. Leigh, “Applied Digital Control: Theory, Design and Implementation,” 2nd Ed., Dover
Publications, 2006.

3. G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,” 3rd Ed.,
Addison-Wesley, 1998.
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Forum, 39(2), 2005. Not a book, but a collection of seminal papers, more up-to-date than
Sparck-Jones et al
2. Text Information Retrieval Systems. C.T. Meadow, B.R. Boyce, D.H. Kraft, C.L. Barry.

Academic Press, 2007. Also takes a library/information science perspective
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Information
Retrieval
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Contents:

Overview of fundamental issues of information retrieval with theoretical foundation.

Comprehensive survey of information — retrieval techniques and theory, covering both

effectiveness and run — time performance of information — retrieval systems. The focus is on

algorithms and heuristics used to find documents relevant to the user request and to find them
fast.

Syllabus References:

3. Recommended Reading for IR Research Students. A. Moffat, J. Zobel, D. Hawking. SIGIR
Forum, 39(2), 2005. Not a book, but a collection of seminal papers, more up-to-date than
Sparck-Jones et al

4. Text Information Retrieval Systems. C.T. Meadow, B.R. Boyce, D.H. Kraft, C.L. Barry. Academic
Press, 2007. Also takes a library/information science perspective
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50 - 50 100 1
Contents:

The course defines the concept of feasibility studies and the importance of conducting necessary
Syllabus | economic studies as a precursor to the determination of design criteria. Related issues include the
economics of preliminary and operating costs and overheads, and economic returns. the course
also discusses the project development cycle, preliminary feasibility studies (marketing,

technical , financial , organizational , social gain, human resource and time/ cost relationships).
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4- Fred Halsall, Data Communications, Computer Networks and Open Systems, Addison
Wesley, 2006.
5- Davie, Bruce S.; Peterson, Larry L. and Clark David, Computer Networks: A Systems
Approach, 4nd Ed., Morgan Kaufmann, 2016.
6- .Hura, G. S.and Singhal, M., Data and Computer Communications: Networking and
Internetworking, CRC Press, 2014.
4-Tanenbaum, Andrew S., Computer Networks, 6th Ed., Prentice Hall PTR, 2012.

Computer
CCE networks ISE 353
mﬁli
Syllabus
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Contents:

Introduction to computer networks, Uses of computer networks, Network structure, Network
architecture, internetworking elements.

ISO/0SI reference model, TCP/IP model, Examples of networks, Network topology, Connectivity
analysis, Delay analysis, Backbone design,
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Local access network design, Physical layer, Data communication networks, Telephone system,
Integrated services digital network, Asynchronous transfer mode network, Data link layer design
issues, Error handling, Elementary data link protocols, Sliding window protocols, Medium access
protocols,

Network layer design, static and dynamic Routing algorithms, link state and vector routers, routing
table construction, Congestion control algorithms, internetworking, Transport layer services and
protocols, Examples of transport protocols, Session layer services and protocols,

Network security and privacy, Electronic mail, File transfer protocol, World wide web, Network
management.

Network protocols: for link layer, network layer, transport layer, session layer, presentation layer,
applications.

References:

4- Fred Halsall, Data Communications, Computer Networks and Open Systems, Addison Wesley,
2006.

5- Davie, Bruce S.; Peterson, Larry L. and Clark David, Computer Networks: A Systems Approach,
4nd Ed., Morgan Kaufmann, 2016.

6- .Hura, G. S.and Singhal, M., Data and Computer Communications: Networking and
Internetworking, CRC Press, 2014.

4-Tanenbaum, Andrew S., Computer Networks, 6th Ed., Prentice Hall PTR, 2012.
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Contents:

The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report presented by
Syllabus the student should include the details of the analysis and design satisfying the concerned code
requirements, The computer applications as well as the experimental work when necessary, In
addition to the technical engineering drawing of his design. Throughout the project report and at
oral the exam, The student should prove his complete understanding of the elements of the
project and his capability to apply them in his future engineering career.
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1-Introduction to Computer Vision in Python, Brian Thorne, HitLabNZ, University of Canterbury,

2009.

2-Programming Computer Vision with Python, Jan Erik Solem, 2012.

3-Computer Vision: Algorithms and Applications, Richard Szeliski, 2010

Computer
vision CCE 361
processing

CCE
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Contents:
Syllabus

The overall picture of understanding what digital Image is, Computer vision based system, and the
applications areas of the field. Explaining the image acquisition, sampling, quantization, related
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problems, and basics of image processing (neighboring, statistics, and labelling) in computer vision.
The image enhancement techniques in the spatial domains: average, contrast stretching, histogram
equalization, and many others. Image transformations to the frequency domain using the Fourier
transformation and discrete cosine transformation. The use of frequency domain in image
enhancement. The image segmentation techniques using vector quantization, high pass and edges
detection, and labelling of connected areas explored with practical applications. Image
morphology, boundary description, features extractions, and recognition techniques.

References:

1-Introduction to Computer Vision in Python, Brian Thorne, HitLabNZ, University of Canterbury,
2009.

2-Programming Computer Vision with Python, Jan Erik Solem, 2012.

3-Computer Vision: Algorithms and Applications, Richard Szeliski, 2010
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1. John J. Craig, "Introduction to Robotics: Mechanics and Control", Prentice Hall, 4th edition,
2017.
2. Lung-Wen Tsai, “Robot Analysis” John Wiley and Sons, 1999

intelligent ISE 314
ISE 471 Robotics
Systems

50 100 2

Contents:

Introduction, Robot arm kinematics, the direct kinematics problems. The reverse kinematics
solution. Robot arm dynamics, General dynamic equation, Control of robot arms. Planning of
manipulator motion. Robot programming languages: Characteristics of robot-level languages and
characteristics of task-level languages. Robot intelligence and task planning. Expert systems and
knowledge engineering in robot’s applications.

Syllabus
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References:
1. John J. Craig, "Introduction to Robotics: Mechanics and Control", Prentice Hall, 4th edition, 2017.
2. Lung-Wen Tsai, “Robot Analysis” John Wiley and Sons, 1999
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Data Mining and Predictive Analytics (Wiley Series on Methods and Applications in Data
Mining) 2nd Edition, by Daniel T. Larose, 2015.

Data
Mining
and 3 2 1 1 4 CCE 354
Predictive
ISE 456 | Analytics

35

15 50 100 2
Contents:

Data is a critical type of business capital, and data mining is essential to unleash the value of data
for business analytics. Mining data from massive amounts of data accumulated in organizations
creates value for individuals, businesses, and society via data-driven decision-making or pattern
based strategy. In this course, students will learn state-of-the-art data mining methods and
Syllabus theories. We will also discuss the applications of data mining methods to solve real-world business
problems in a wide range of areas such as marketing, finance, and healthcare. The course has two
objectives. First, it seeks to introduce you to modern data mining methods that provide useful
insights to a large spectrum of managerial problems. Second, it aims at informing you the kinds of
business problems that can be solved using data mining methods as well as how to solve these
problems.
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References:

Data Mining and Predictive Analytics (Wiley Series on Methods and Applications in Data
Mining) 2nd Edition, by Daniel T. Larose, 2015.
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3. Kilian, Christopher T. Modern control technology: components and systems.
Delmar/Thomson Learning, 2016.
4, Jacob Fraden, "Handbook of Modern Sensors: Physics, Designs, and Applications", Springer,

--------

sensors

ISE 481
BB e | e

Contents:

Introduction to Measurements and its fundamentals - operational amplifiers - operational amplifier
circuits using negative or positive feedback; operational amplifier circuits using diodes- analog
signal detection- conditioning and conversion- difference amplifiers- active filters - voltage to
current converters- signal isolation - temperature sensors (Thermocouple —RTD and NTC—IC
temperature sensors) - Mechanical and electrical pressure sensors — Speed sensors (Tachometers —
Rotary encoders) — Gyro sensor — Position sensors (potentiometer- LVDT — Synchro) — Capacitive
and inductive proximity sensors - Relays — Electrical and mechanical switches — Servo motors —
Stepper motors.

Syllabus

References:
3. Kilian, Christopher T. Modern control technology: components and systems.
Delmar/Thomson Learning, 2016.
4. Jacob Fraden, "Handbook of Modern Sensors: Physics, Designs, and Applications", Springer,
5th
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1. Field-Programmable Gate Arrays, Authors: Brown, S.D., Francis, R.J., Rose, J., Vranesic, Z.G.,
1992.

ISE 443

2

Field

2. Field Programmable Gate Arrays (FPGAs) Il, George Dekoulis, 9th 2020
programmabl
e Gate Array

ISE 142
ISE FPGA
N -----_
35 15 50 100 2

Contents:

Introduction of VLSI - FPGA programming technologies - FPGA architecture - FPGA programming
using VHDL or Verilog - (combinational circuits- regular sequential circuit - finite state machine -
finite state machine with data path)- Applications. serial communication - serial peripheral interface
- PS2 keyboard - PS2 mouse - memory - VGA controller-System on chip-CPU-I/O units-Memory
modules-Bus systems

Syllabu
S References:
3. Field-Programmable Gate Arrays, Authors: Brown, S.D., Francis, R.J., Rose, J., Vranesic, Z.G.,
1992.

4. Field Programmable Gate Arrays (FPGAs) I, George Dekoulis, 9th 2020
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1. H. T. Nguyen, M. Sugeno, Fuzzy Systems Modelling and Control, Kluwer, 1998.
2.Zdenko Kovacic and Stjepan Bogdan (2006), Fuzzy controller design: theory and
applications, Published by CRC Press Taylor & Francis Group.

3.Li-Xin Wang, A Course in Fuzzy Systems and Control, Prentice hall,1997

Intelligent ISE 471
control
CCE systems

-l—lﬁl—lﬁlf

Contents:

Introduction to intelligent control, introductory fuzzy logic, Fuzzy logic controller structure and
design, Self-organizing fuzzy logic control. Principles of neural networks, Network topology and
learning techniques, neural networks for control and modeling. Neuro-fuzzy control systems,
advanced applications in engineering domain.

Syllabus
References:

1. H. T. Nguyen, M. Sugeno, Fuzzy Systems Modelling and Control, Kluwer, 1998.
2.Zdenko Kovacic and Stjepan Bogdan (2006), Fuzzy controller design: theory and
applications, Published by CRC Press Taylor & Francis Group.

3.Li-Xin Wang, A Course in Fuzzy Systems and Control, Prentice hall,1997
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1 Sgizoll
eh3Vlg JlssVl 8501 - PLC Lus| — (PLC) @zopmoll dushioll wloSioll sle dole 8,k
llgdl Wilbg - PLC axoy - wMsyol) adhioll lhhsoll slis] - Jyxoll (58 pS=illy
e )l wilbgll - PLC asoyd @bl wlsLio,Vl — PLC slacy widso sLisl— aseo poll duilaioll
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9. W. Bolton, Programmable Logic Controllers, 6th Edition Newnes, 2015

10. A. Fassih, A practical Handbook to PLC New Generation publication, 2012

11. H. Jack, Automating Manufacturing System Mc. Graw Hill, New Delhi, 2010

12. Ibrahim, Dogan. Advanced PIC microcontroller projects in C: from USB to RTOS with the PIC
18F Series. Newnes, 2016.

Advanced
Embedded ISE 244
CCE Systems

435
50 100 2
Contents:
Introduction to microcontrollers— microcontrollers’” architectures- microcontroller
configurations — I/O programming - Advanced Programming Application (Buttons-LCD-
Keypad-ADC-PWM-Motor control-LEDs-EEPROM-Interrupt).
Syllabus

References:
1. W. Bolton, Programmable Logic Controllers, 6th Edition Newnes, 2015
2. A. Fassih, A practical Handbook to PLC New Generation publication, 2012
3. H. Jack, Automating Manufacturing System Mc. Graw Hill, New Delhi, 2010
4. Ibrahim, Dogan. Advanced PIC microcontroller projects in C: from USB to RTOS with the PIC
18F Series. Newnes, 2016.
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Project 2 in
artificial

. . ISE 401
ISE 402 | engineering

intelligent
- 100 ___

Contents:

The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report presented by the
Syllabus | student should include the details of the analysis and design satisfying the concerned code
requirements, The computer applications as well as the experimental work when necessary, In
addition to the technical engineering drawing of his design. Throughout the project report and at
oral the exam, The student should prove his complete understanding of the elements of the project
and his capability to apply them in his future engineering career.

Gl a8 Aol — dunkigh 48 (667)



slesaall Sole Ll pllas dass6Y] AsdUI Lwhpll Sohyaal) plall §giomall

s4g LAY &) )y yiall

2 (1) g L8] ) Aa

2 ] w0 | s0o | o | 50 |
seall | ]

ol = @iVl pudes] — 5lVU pulsil — poVl pudsidl — &Vl ol ek guyl xd Goaio
plail - Bl g pladl - Bldl wos pledl - plaal @y - 8 olly sl — 4blull
= 2yaadllasVl - Csdasdl oVl - Glyil oo pdsdl csle ik - 32l

= & yiol,b Vg aysi0l, Ll Wloj,lozdl = 351501 S yilly guozdl — (slgaius] syl la=s VI

— il aVl gslgs — sl M) sl siwVlslasiwdl = Lo aopalblasVl |y

9 psilaudaig aylall ax il — @Sl asdeddl — Gigw adyyby (sSHSYI (sswsglllassVI |~
oWlo plasiwl pS=l dolkyl

&>l
1-Mohri, Mehryar, Afshin Rostamizadeh, Ameet Talwalkar. Foundations of machine learning.
MIT press, 2018.

--
earning
AR
50 0 50 100

Contents:

Introduction - learning theory - supervised learning - unsupervised learning - reinforcement
learning - applications of supervised learning - linear regression - gradient descent - stochastic
gradient descent - underfitting and overfitting - parametric and nonparametric algorithms - locally
weighted regression - probabilistic interpolation of linear regression - motivations of logistic
regression - logistic regression perceptron and Newton’s method —KNN — K-means - intelligent
modeling - fuzzy logic modeling using Matlab

Syllabus

References:
1-Mohri, Mehryar, Afshin Rostamizadeh, Ameet Talwalkar. Foundations of machine learning. MIT
press, 2018.
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Human-Al Interaction: How We Work with Artificial Intelligence (Fun Picture Book for K-2,
Al+ME Series) [Print Replica] Kindle Edition, 2020.

ISE 312

Syllabus

HEIVEON|

ogailly « pasiuoll dp=ly paraziy « pdedl pgleg « paill panzlis « %T;JJ:
1>

Human Al
Interactlon ISE 211
- ﬁ 2

Contents:

Artificial Intelligence (Al) is inspired by human intelligence, made powerful by human data, and
ultimately only useful in how it positively affects the human experience. This course is an
introduction to harnessing the power of Al so that it is beneficial and useful to people. It will cover
several general topics: agency and initiative, Al and ethics, bias and transparency, confidence and
errors, human augmentation and amplification, trust and explain ability, mixed-initiative systems,
and programming by example. These topics will be explored via projects in dialog and speech-
controlled systems, automatic speech recognition, computer vision, data science, recommender
systems, text summarization, learning science, Ul personalization, and visualization.

References:

Human-Al Interaction: How We Work with Artificial Intelligence (Fun Picture Book for K-2, Al+ME

Series) [Print Replica] Kindle Edition, 2020.
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1. Practical Natural Language Processing: A Comprehensive Guide to Building Real-World NLP
Systems, by Sowmya Vajjala, Bodhisattwa Majumder, Anuj Gupta, Harshit Surana (Published on

June 17, 2020)
2. Natural Language Processing with PyTorch: Build Intelligent Language Applications Using
Deep Learning, by Delip Rao, Brian McMahan (Published on February 19, 2019).

Natural
ISE 211
ISE 328

Language

Processing
-ﬁﬁﬁﬁ#
Contents:

Foundations of the natural language processing, language data in corpora, levels of description:
phonetics and phonology, morphology, syntax, semantics and pragmatics. Traditional vs. formal
Syllabus grammars: representation of morphological and syntactic structures, meaning representation.
context-free grammars and their context-sensitive extensions, DCG (Definite Clause Grammars),
CKY algorithm (Cocke-Kasami-Younger), chart-parsing. Problem of ambiguity. Electronic
dictionaries: representation of lexical knowledge. Types of the machine-readable dictionaries.
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Semantic representation of sentence meaning. The Compositionality Principle, composition of
meaning. Semantic classification: valence frames, predicates, ontologies, transparent intentional
logic (TIL) and its application to semantic analysis of sentences. Pragmatics: semantic and pragmatic
nature of noun groups, discourse structure, deictic expressions, verbal and non-verbal

contexts. Natural language understanding: semantic representation, inference and knowledge
representations.

References:
1. Practical Natural Language Processing: A Comprehensive Guide to Building Real-World NLP

Systems, by Sowmya Vajjala, Bodhisattwa Majumder, Anuj Gupta, Harshit Surana (Published on
June 17, 2020)

2. Natural Language Processing with PyTorch: Build Intelligent Language Applications Using Deep
Learning, by Delip Rao, Brian McMahan (Published on February 19, 2019).
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Big Data: A Revolution That Will Transform How We Live, Work, and Think, By Viktor Mayer-

Schonberger and Kenneth Cukier, 2013.

ISE 359

This course provides a comprehensive and rigorous introduction to big data analytics. It will
describe the hardware/software infrastructures that are used today for big data (e.g., Hadoop,
Hive) and the implications of these infrastructures for the accurate and efficient analysis of big

data. Students will learn the mathematical, statistical, artificial intelligence, and modeling

Blg Data
EAEIER R
50 0 50 100 2
techniques that have been developed for analysis of big data, especially for health care
Syllabus | applications. Also, it will describe the visualization techniques which are useful for displaying big

Contents:
data analysis results for meaningful interpretation of the results by humans.

References:
Big Data: A Revolution That Will Transform How We Live, Work, and Think, By Viktor Mayer-
Schénberger and Kenneth Cukier, 2013.
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Augmented Reality and Virtual Reality, The Power of AR and VR for Business, Editors: tom
Dieck, M. Claudia, Jung, Timothy (Eds.), 2019.

Virtual and
Augmented CCE 351
ISE 360 Reality

g [ e

Contents:

Design and implementation of software systems necessary to create virtual environments;
techniques for achieving real time, dynamic display of photorealistic, synthetic images; hands-on
experience with electromagnetically tracked, head mounted displays. Final project requires the
Syllabus | design and construction of a virtual environment.

ISE 369

References:
Augmented Reality and Virtual Reality, The Power of AR and VR for Business, Editors: tom Dieck, M.
Claudia, Jung, Timothy (Eds.), 2019.
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Industrial Automated Systems: Instrumentation and Motion Control, by Terry L.M.
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ISE 339

Syllabus

Bartelt | Jun 8, 2010.

G e | o ey | S P
s o [
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Industrial
control

Contents:

PID Design and Tuning: Zigler-Nicholas, PID Optimization, Modification of PID control schemes -
Zero placement - Digital PID - PID implementation (electrical, mechanical, pneumatic, electronic).
Introduction to process control system - important terms - process characteristics types of
processes - feedback controllers - cascade control - selective control - block diagrams and stability -
feedforward control - dead-time compensation - multivariable process control - applications: open
tank modeling, level control, modeling of tanks with pump, thermal processes, position control of
hydraulic cylinders or similar practical applications.

References:
Industrial Automated Systems: Instrumentation and Motion Control, by Terry L.M. Bartelt | Jun 8,
2010.
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3.Karayanakis, N. M., Advanced System Modelling and Simulation with Block Diagram
Languages, CRC Press, 1995.

2.Law, Averill M. and Kelton, David W., Simulation Modelling and Analysis, 3rd Ed., McGraw Hill

Science/ Engineering/ Math, 1999

--
hAodehngéi

ISE 436
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Contents:

Simulation of a single server queuing system, Simulation of inventory system, List processing in
simulation, Simulation languages, Simulation of time sharing system, Simulation output data and
stochastic processes, Random number generators, Building valid and credible simulation models,
Verification of simulation computer programs, Perspectives on validation, Practical consideration

Syllabus

References:
1. Karayanakis, N. M., Advanced System Modelling and Simulation with Block Diagram Languages,
CRC Press, 1995.
2.Law, Averill M. and Kelton, David W., Simulation Modelling and Analysis, 3rd Ed., McGraw Hill

Science/ Engineering/ Math, 1999
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3. Bronzino, J., The Biomedical Engineering Handbook, 2nd Ed., CRC Press, 1999.

4. Northrop R. B., Signal and Systems Analysis in Biomedical Engineering, CRC Press,
2003.

Englneerlng
50 0 so [ 10 [ 0002 ]

Contents:

alad) (5 giaal)

Introduction to mathematical modeling of physiological systems, Linear system approximation,
Stochastic modeling, Cardiopulmonary system models, Myocardial mechanics, Cardiac energy and
power analysis models, Models of gastrointestinal tract motility, Models of respiratory mechanics
Syllabus and chemical control of respiration.

References:
3. Bronzino, J., The Biomedical Engineering Handbook, 2nd Ed., CRC Press, 1999.
4. Northrop R. B, Signal and Systems Analysis in Biomedical Engineering, CRC Press, 2003
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1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice Hall of
India, 2007.
2. Tanenbaum A.S., Van Steen M., “Distributed Systems: Principles and Paradigms”, Pearson
Education, 2007.
3. Liu M.L., “Distributed Computing, Principles and Applications”, Pearson Education, 2004.
4. Nancy A Lynch, “Distributed Algorithms”, Morgan Kaufman Publishers, USA, 2003.

Distributed
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Systems and
Digital
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Contents
INTRODUCTION: Examples of Distributed Systems—Trends in Distributed Systems — Focus on
Syllabu . .
s resource sharing —Challenges. Case study: World Wide Web.

COMMUNICATION IN DISTRIBUTED SYSTEM: System Model — Inter process Communication - the
API for internet protocols —
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External data representation and Multicast communication. Network virtualization: Overlay
networks. Case study (MPI ), Remote Method Invocation And Objects: Remote Invocation —
Introduction - Request-reply protocols - Remote procedure call - Remote method invocation. Case
study (Java RMI — Group communication - Publish-subscribe systems - Message queues - Shared
memory approaches - Distributed objects - Case study: Enterprise Java Beans -from objects to
components.)

PEER TO PEER SERVICES AND FILE SYSTEM: Peer-to-peer Systems — Introduction - Napster and its
legacy - Peer-to-peer — Middleware — Routing overlays. Overlay case studies (Pastry, Tapestry-
Distributed File Systems —Introduction — File service architecture — Andrew. File system. File
System: Features-File model -File accessing models - File sharing semantics Naming: Identifiers,
Addresses, Name Resolution — Name Space Implementation — Name Caches — LDAP.)
SYNCHRONIZATION AND REPLICATION: Introduction - Clocks, events and process states -
Synchronizing physical clocks- Logical time and logical clocks - Global states — Coordination and
Agreement — Introduction - Distributed mutual exclusion — Elections — Transactions and
Concurrency Control— Transactions -Nested transactions —Locks — Optimistic concurrency control -
Timestamp ordering — Atomic Commit protocols —Distributed deadlocks — Replication — Case study
- Coda.

PROCESS & RESOURCE MANAGEMENT: Management (Process Migration: Features, Mechanism -
Threads: Models, Issues, Implementation). Resource Management (Introduction- Features of
Scheduling Algorithms —Task Assignment Approach — Load Balancing Approach — Load Sharing
Approach.)

DIGITAL TRANSFORMATION: meaning of Digital Transformation, the Nine Elements of Digital
Transformation, Enterprise architecture for digital transformation.

References:

1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design", Prentice Hall of India,
2007.

2. Tanenbaum A.S., Van Steen M., “Distributed Systems: Principles and Paradigms”, Pearson
Education, 2007.

3. Liu M.L., “Distributed Computing, Principles and Applications”, Pearson Education, 2004.

4. Nancy A Lynch, “Distributed Algorithms”, Morgan Kaufman Publishers, USA, 2003.
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High Performance Computing, Charles Severance, and Kevin Dowd, 2010.
High
Performance ISE 322
Computing
ISE 427

ITITHT\#

50

Contents:

This course is an introductory course on high-performance computing. High-performance
computing refers to a specialized use and programming of (parallel) supercomputers, computer
clusters, and everything from software to hardware to speed up computations. The CPU clock
speed of desktop and commodity processors has reached a maximum range, due to physical
limitations. As a result, more advanced (and often creative) use of software and parallel hardware
is required to further speed up processing. In this course you will learn how to write faster code
that is highly optimized for modern multi-core processors and clusters, using modern software
development tools, performance profilers, specialized algorithms, parallelization strategies, and
advanced parallel programming constructs in OpenMP and MPI

Syllabus

References:
High Performance Computing, Charles Severance, and Kevin Dowd, 2010.
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W. Bolton, Programmable Logic Controllers, 6th Edition Newnes, 2015

A. Fassih, A practical Handbook to PLC New Generation publication, 2012

H. Jack, Automating Manufacturing System Mc. Graw Hill, New Delhi, 2010

Ibrahim, Dogan. Advanced PIC microcontroller projects in C: from USB to RTOS with the
PIC 18F Series. Newnes, 2016

HwnN e

Introduction to microcontrollers— microcontrollers’ architectures- microcontroller configurations —

Embedded ISE 314
S stems
lﬁ 50 [ w0 [ 02 0]
I/0O programming - Advanced Programming Application (Buttons-LCD-Keypad-ADC-PWM-Motor
control-LEDs-EEPROM-Interrupt).
Syllabus References:

Contents:
W. Bolton, Programmable Logic Controllers, 6th Edition Newnes, 2015
A. Fassih, A practical Handbook to PLC New Generation publication, 2012
H. Jack, Automating Manufacturing System Mc. Graw Hill, New Delhi, 2010
Ibrahim, Dogan. Advanced PIC microcontroller projects in C: from USB to RTOS with the PIC 18F
Series. Newnes, 2016
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Control
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ISE 417

0

Contents:

Introduction to Optimal and Robust Control-Principles of Optimal Control Euler, Lagrange,
Riccati Equation-Dynamic Programming, Terminal Constraints-Robust Control, Structured
Syllabus | singular Value, Stability Performance, Loop Shaping, H-infinity, state space for robustness

analysis. Real and Complex uncertainty —LQ, LQR, LQG - Applications.
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Cybersecurity Bible: Security Threats, Frameworks, Cryptography & Network Security,
by HUGO HOFFMAN, 2020.

Cybersecurity
and CCE 351
Cryptography

ISE 457
-I—V—\ﬁﬁ!f

Contents:

This is an introductory course designed to familiarize students with the concepts of cybersecurity.
The course will prepare students for succeeding courses in cybersecurity and forensics. Course
Topics: Introduction to Information Security, The Need for Security, Legal, Ethical, and Professional
Issues in Information Security, Risk Management, Planning for Security, Security Technology:
Firewalls, VPNs, and Wireless, Security Technology: Intrusion Detection and Prevention Systems
and Other Security Tools, Cryptography, Physical Security, Implementing Information Security,
Security and Personnel, Information Security Maintenance and eDiscovery. Cryptography provides
important tools for ensuring the privacy, authenticity, and integrity of the increasingly sensitive
information involved in modern digital systems. Nowadays, core cryptographic tools, including
encryption, message authentication codes, digital signature, key agreement protocols, etc., are
Syllabus | used behind millions of daily on-line transactions. In this course, we will unveil some of the "magic"
of cryptography. Modern Cryptography uses mathematical language to precisely pin down elusive
security goals, design primitives and protocols to achieve these goals, and validate the security of
designed primitives and protocols using mathematical proofs based on clearly stated hardness
assumptions. Therefore, to learn cryptography, it is essential to understand its mathematical
underpinning. In this class, we will see the inner working of cryptography for several core
cryptographic tools, from encryption, to message authentication codes, to hash functions, to digital
signatures

References:
Cybersecurity Bible: Security Threats, Frameworks, Cryptography & Network Security, by HUGO
HOFFMAN, 2020.
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1. Sandeep K. Shukla and R. Iris Bahar., Nano, Quantum and Molecular Computing, Kluwer

Academic Publishers 2004, ISBN: 1502080670.

2. Sahni V, Quantum Computing, McGraw Hill Education Asia Ltd. 2007.

3. Jean-Baptiste Waldner, Nanocomputers and Swarm Intelligence, John Wiley & Sons, Inc.
2008, ISBN (13): 978-1848210097.

4. Sahni V. and Goswami D., Nano Computing, McGraw Hill Education Asia Ltd. (2008), ISBN
(13):978007024892.

computlng
50 o 50 100 2

Contents:

Nanocomputing-Prospects And Challenges: Introduction - History of Computing - Nanocomputing -
Quantum Computers — Nanocomputing Technologies - Nano Information Processing - Prospects
Syllabus | and Challenges - Physics of Nanocomputing : Digital Signals and Gates - Silicon Nanoelectronics -
Carbon Nanotube Electronics — Carbon Nanotube Field-effect Transistors — Nanolithography.
Nanocomputing With Imperfections: Introduction - Nanocomputing in the Presence of Defects

and Faults - Defect Tolerance — Towards Quadrillion Transistor Logic Systems.
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Reliability Of Nanocomputing: Markov Random Fields - Reliability Evaluation Strategies - NANOLAB
- NANOPRISM — Reliable Manufacturing and Behavior from Law of Large Numbers.

Nanoscale Quantum Computing: Quantum Computers - Hardware Challenges to Large Quantum
Computers - Fabrication, Test, and Architectural Challenges - Quantum-dot Cellular Automata
(QCA) - Computing with QCA — QCA Clocking - QCA Design Rules.

Qcadesigner Software And Qca Implementation: Basic QCA Circuits using QCA Designer - QCA
Implementation - Molecular and Optical Computing: Molecular Computing - Optimal Computing -
Ultrafast Pulse Shaping and Th/sec Data Speeds.

References:

1. Sandeep K. Shukla and R. Iris Bahar., Nano, Quantum and Molecular Computing, Kluwer
Academic Publishers 2004, ISBN: 1502080670.

2. Sahni V, Quantum Computing, McGraw Hill Education Asia Ltd. 2007.

3. Jean-Baptiste Waldner, Nanocomputers and Swarm Intelligence, John Wiley & Sons, Inc. 2008,
ISBN (13): 978-1848210097.

4. Sahni V. and Goswami D., Nano Computing, McGraw Hill Education Asia Ltd. (2008), ISBN
(13):978007024892.
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Intelligent Decision Support Systems—A Journey to Smarter Healthcare, Belciug,
Smaranda, Gorunescu, Florin, 2020.

Intelligent

Decision

Support ISE 312
ISE 438 Systems
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Contents:

The issues of the course are to provide students with the basic and necessary knowledge, in order
that after finishing the course, they could identify when a given domain is really a complex one, and
how many and of which nature are the decisions involved in the management of the given domain.
Also, a main goal is to know how to analyze, to design, to implement and to validate an Intelligent
Decision Support Systems (IDSS), for this kind of domains. Particularly, the integration of Artificial
Intelligence models and Statistical models, and the knowledge discovery from data step, will be
emphasized.

Syllabus

References:
Intelligent Decision Support Systems—A Journey to Smarter Healthcare, Belciug,
Smaranda, Gorunescu, Florin, 2020.
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Text Mining with Machine Learning, Principles and Techniques, By Jan Zi7ka, Franti$ek Darena,
Arnost Svoboda, 2020.

Machine
ISE 416

learning

textrnining

Contents:

It offers a blend of core theory, algorithms, evaluation methodologies and applications of scalable

data analytic techniques. Specifically, the covered topics include: Link Analysis, Collaborative
Filtering, Social-media Analysis, Web-scale Text Classification, Learning to Rank for Information

ISE 478

ISE 478

Syllabus
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Retrieval, Deep Learning for Text Analysis, Matrix factorization (with SVD, non-negative and
probabilistic matrix completion), Stochastic gradient descent and Statistical significance tests

References:
Text Mining with Machine Learning, Principles and Techniques, By Jan Zizka, Franti$ek Dafena,

Arnost Svoboda, 2020.
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Digital Communications, 4th Edition, by John Proakis , 2000

Digital

EE
ISE
50 0 50 100 2

n
Contents:

CMOS Inverter: Noise margin, Propagation delay, Power dissipation, CMOS combinational circuits:
Static design, Pass transistors and transmission gates, Dynamic design, CMOS sequential circuits:
Syllabu Latches, Flip- flops, Counters, Finite- state, Machines, Pipelined structure, Non-bistable CMOS

S circuits: Monostable, Ring oscillator

References:

Digital Communications, 4th Edition, by John Proakis , 2000.
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Robot Modeling and Control, 2nd Edition, by Mark W. Spong, Seth Hutchinson , M.
Vidyasagar , 2020.

Robotics
ISE 471

Modeling
lﬁl—lﬁlﬁl

ISE 479 & Control

Contents

Robot Configuration Space and degree of freedom - Classification of Robotic Manipulators - Robotic
Systems - kinematic arrangements of manipulators - Representing positions - representing
rotations - rotational transformations - rigid motions - homogeneous transformations - forward
kinematics - kinematic chains - inverse kinematics — Dynamics of robotics arm: ( Euler’s equations-
Lagrange-. Iterative Newton—Euler Dynamic Formulation- Linear control of manipulators- Force
Control).

Syllabus

References:
Robot Modeling and Control, 2nd Edition, by Mark W. Spong, Seth Hutchinson , M. Vidyasagar ,
2020.
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Generative Deep Learning, by David Foster, June 2019, Publisher(s): O'Reilly Media, Inc.
ISBN: 9781492041948.
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Contents:

Generative models are widely used in many subfields of Al and Machine Learning. Recent advances
in parameterizing these models using deep neural networks, combined with progress in stochastic
optimization methods, have enabled scalable modeling of complex, high-dimensional data
including images, text, and speech. In this course, we will study the probabilistic foundations and
learning algorithms for deep generative models, including Variational Autoencoders (VAE),
Generative Adversarial Networks (GAN), autoregressive models, and normalizing flow models. The
course will also discuss application areas that have benefitted from deep generative models,
including computer vision, speech and natural language processing, graph mining, and
reinforcement learning

References:

Generative Deep Learning, by David Foster, June 2019, Publisher(s): O'Reilly Media, Inc.
ISBN: 9781492041948.
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I Matrix of Graduate Competencies and Courses for Intelligence Systems Engineering (Program Matrix)
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a- Competencies of engineering graduate (Level A):

A.1) Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

A.2) 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.

A.3) 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.

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

A.5) Practice research techniques and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration
other trades requirements.

A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills
to anticipate and respond to new situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic electrical engineering (Level B):

B.1) Select, model, and analyze electrical power systems applicable to the specific discipline by
applying the concepts of generation, transmission, and distribution of electrical power systems.

B.2) Design, model and analyze an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

B.3) Design and implement elements, modules, sub-systems, or systems in
electrical/electronic/digital engineering using technological and professional tools.

B.4) Estimate and measure the performance of an electrical / electronic/digital system and circuit
under specific input excitation and evaluate its suitability for a specific application.

B.5) Adopt suitable national and international standards and codes to design, build, operate, inspect,
and maintain electrical/electronic/digital equipment, systems, and services.
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c- High specialized competencies (Level C):

C.1) Demonstrate a high level of competence in identifying, defining, and solving Computers and
Systems Engineering problems.

C.2) Select and apply appropriate mathematical tools, computing methods, design techniques and
tools in Computers and Systems Engineering disciplines, for modeling and analyzing computer
and systems.

C.3) Evaluate different techniques and strategies for solving Computers and Systems Engineering
problems.

C.4) Maintain a sound theoretical approach in dealing with new and advancing technology.

C.5) Select and apply appropriate IT tools to a variety of Computers and Systems Engineering
problems.

In addition to the competences for all Engineering Programs, the Intelligent Systems Engineering
Program graduate must be able to (D-Level):

D.1) Select the most suitable technologies to deploy solutions to various kinds of problems and
develop solutions using them.

D.2) Synthesize and integrate digital systems to create custom solutions for different engineering
problems while dealing with technical uncertainties.

D.3) Carry out design, development, testing, debugging, operation and maintenance of digital
systems/services such as computer systems, circuit boards, software systems, and mixed
(embedded) systems.

D.4) Establish an environment to build, test and release digital systems in a more rapid, frequent and
reliable manner by emphasizing the collaboration and communication of developers and
operations team members.

D.5) Abide to software engineering standards and best practices
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Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018. !

Calculus, Early Transcendentals, Howard Anton, 11th Edition., 2016,
Calculus, James Stewart, 7th Edition.2012.
Calculus, Jon Rogawski, 2nd Edition.2018.

e
EEEIEN NN
ol o

Engineering
Mathematics

PHM
011
50 - 50 100 3
Course content
Differentiation: Revision on basics of real functions, limits and continuity, derivatives to different
functions from first order to higher orders, its different applications and partial derivatives.
Algebra: Partial fractions, theory of algebraic equations, properties of the roots, mathematical
syllabus induction, determinates and matrices, system of linear equations and Gauss elimination method.

References:

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.
Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

Calculus, James Stewart, 7th Edition.2012.

Calculus, Jon Rogawski, 2nd Edition.2018.
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Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018 kf‘t""
Physics of scientist and engineers, Serway, g9th edition 2018
Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013
College physics, Fredrick and J. Bueche., gth 1997

Engineering
Physics (1)

-lﬁlﬁlﬁl—lﬁ

Course content

Properties of matter: Units and dimensions, simple harmonic motion, circular motion, moment of
inertia, elastic properties of materials, fluid statics, fluid dynamics and viscosity, applications.
Electricity: Electric field and Coulomb's law, Electric potential, capacitors and dielectrics,
applications.

PHM 021

PHM
021

Syllabus
References:

Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 1ath edition 2018
Physics of scientist and engineers, Serway, gth edition 2018

Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013

College physics, Fredrick and J. Bueche., gth 1997
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Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons; 9th
edition, 2018.
Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw Hill; 12th
edition, 2018.
Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015

Engineering
Mechanics

50 100

Contents:

Force systems (Two-dimensional force systems: rectangular components, moment and couple,
and resultant. Three-dimensional force systems: rectangular components, moment and couple,
and resultant), Equilibrium (System Isolation and the Free-Body Diagram. Equilibrium conditions
in two dimensions. Equilibrium conditions in three dimensions), Structures (Trusses. Frames and
machines), Centers of mass (Center of mass. Centroids of lines, areas, and volumes. Composite
bodies and figure. Theorems of pappus), Friction (Types of friction. Dry friction. Applications of
Syllabus friction in machines: wedges and screws), Moments of inertia (Area moments of inertia. Mass
moments of inertia)

References:

Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons; 9th edition,
2018.

Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw Hill; 12th
edition, 2018.

Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015
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13. Rashed, I. G., "Engineering Chemistry," EI-Mansoura Press, EI-Mansoura, Egypt, 2006.
14. Zayed, M. A. and El-Sherbeeny, M. "Engineering Chemistry," Shebin-Elkom Press, Shebin-
Elkom, Egypt, 2006
15. Jain, P. C., " Engineering Chemistry," Dhanpat Rai of Sons, Delhi, 1982Chigier, N., "Energy,
Combustion and Environment," McGraw-Hill Inc., 1981.
16. Derek Pletcher, Zhong Oun Tian and Williams" Developments in Electrochemistry: Science
Inspired by Martin Fleischmann", 2014.
17. Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc.,
1985.
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Engineering

Chemistry
PHM
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Contents:

Graham's law, material balance.

treatment, pollution & its control, air pollution, cement, alloys.
Syllabus | References:

Elkom, Egypt, 2006
Combustion and Environment," McGraw-Hill Inc., 1981.

Inspired by Martin Fleischmann", 2014.

1985.

Ideal & Real gas: General equation of gases, Dalton’s law for summation of partial pressures,
Binary solution systems: types, separation of solution component by freezing or distillation,
solubility of gases in liquid, Raoult’s law, ideal solutions, advanced theory of ionization, chemical
equilibrium, factors affecting reactions velocity. LeChatelier's principle. The law of mass action

and its application, dilution law & ionic product of water. pH, solubility product & effect of
common ion, galvanic cells & metals corrosion Nernest's theory, electrode potential, water

13. Rashed, I. G., "Engineering Chemistry," EI-Mansoura Press, EI-Mansoura, Egypt, 2006.

14. Zayed, M. A. and El-Sherbeeny, M. "Engineering Chemistry," Shebin-Elkom Press, Shebin-
15. Jain, P. C., " Engineering Chemistry," Dhanpat Rai of Sons, Delhi, 1982Chigier, N., "Energy,
16. Derek Pletcher, Zhong Oun Tian and Williams" Developments in Electrochemistry: Science

17. Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc.,
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societal
issues
HUM
021
Contents:
General theory of human rights, definitions of human rights, Egyptian and international laws,
Syllabus | tyre of human rights, recognition of human rights, sources of human rights, types of human
rights: freedoms of persons, freedom of ideas, economic rights, social rights. Protection of human
rights: legislation and laws, combating corruption: definition, mechanisms and legislation
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1. Computer & Technology Basics: What you need to know about Hardware, Software,
Internet, Cloud Computing, Networks, Computer Security, Databases.. Intelligence, File
Management and Programming Paperback — January 17, 2020
2. Ron W. and Timothy E., How Computers Work, gth Edition, ISBN-10: 0-7897-3613-6, 2007.
3. Gary B., Thomas J. and Misty E., Discovering Computers: A Gateway to Information,
Complete, Course Technology Ptr, ISBN-10: 1418843709, 2006.
4.H. Capron, and J. Johnson, Computers: Tools for an Information Age Complete Edition,
Prentice Hall, 8th Edition, ISBN-10: 0131505650, May 2003.
5. Lawlor, C.V., Computer Information Systems, 8th Ed., The Dryden Press, 2002.
6. Dromey R.G., "How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.

| 35 | a5 | so | a0 | 0002 |

Computers
Technology
and
Programming

CCE021 | \iith Python

Contents:

Computer architecture, Computer systems, Operating systems, File systems, Computer networks,
Internet network, Logical design of programs, Problem solving methods, Types of programming
languages, Application on a structured or visual computer programming language for solving
Syllabus | engineering problems, Database systems and information technology and decision support
systems, Computer graphics and computer systems needed for graphics and image display,
Multimedia systems.

INTRODUCTION TO PROGRAMMING: the purpose of programming, programming in a context
e.g. through applications, programmer's perspective on a computer system, programming
environments.
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Algorithms: (the program as an algorithm, the difference between algorithms in real-life vs. in a
computer program. Programming techniques: implementation, testing, debugging and
documentation.

Python is a language with a simple syntax, and a powerful set of libraries. It is an interpreted
language, with a rich programming environment, including a robust debugger and profiler. While it
is easy for beginners to learn, it is widely used in many scientific areas for data exploration. This
course is an introduction to the Python programming language for students without prior
programming experience. We cover data types, control flow, and graphical user interface-driven
applications. The examples and problems used in this course are drawn from diverse areas such as

text processing, simple graphics creation and image manipulation, HTML and web programming,
and genomics.

References:

1.Computer & Technology Basics: What you need to know about Hardware, Software, Internet,
Cloud Computing, Networks, Computer Security, Databases.. Intelligence, File Management and
Programming Paperback — January 17, 2020

2. Ron W. and Timothy E., How Computers Work, gth Edition, ISBN-10: 0-7897-3613-6, 2007.

3. Gary B., Thomas J. and Misty E., Discovering Computers: A Gateway to Information, Complete,
Course Technology Ptr, ISBN-10: 1418843709, 2006.

4.H. Capron, and J. Johnson, Computers: Tools for an Information Age Complete Edition, Prentice
Hall, 8th Edition, ISBN-10: 0131505650, May 2003.

5. Lawlor, C.V., Computer Information Systems, 8th Ed., The Dryden Press, 2002.

6. Dromey R.G., "How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.
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Engineering
Mathematics 3
PHM (2

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.
Calculus, Early Transcendentals, Howard Anton, 11th Edition., 2016,

Calculus, James Stewart, 7th Edition.2012.
Calculus, Jon Rogawski, 2nd Edition.2018.

PHM 011
012

50 3

Course content

Integration: Indefinite integrals, rules of indefinite integrals, techniques of integration (integration
by substitutions, by parts, by partial fractions and by reduction), definite integrals, applications on
definite integrals (length of curves, areas, volumes), numerical integration methods, double
integral, triple integral, line integral and Green theorem.

Geometry: Space coordinates (Cartesian, cylindrical and spherical coordinates), translation and
rotation of axes, pairs of straight lines, circle, conic sections (parabola, ellipse and hyperbola).
References:

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.

Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

Calculus, James Stewart, 7th Edition.2012.

Calculus, Jon Rogawski, 2nd Edition.2018.

Syllabus
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Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018 9“1""
Physics of scientist and engineers, Serway, g9th edition 2018
Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013
College physics, Fredrick and J. Bueche., gth 1997
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PHM
022

Syllabus

Course content

Electromagnetism: Effects of the magnetic field, magnetic force, biot-savart law, Ampere’s law,
electromagnetic induction, applications.

Heat and thermodynamics: heat transfer, kinetic theory of gases, the three laws of
thermodynamics, applications.

Geometrical optics: refraction of light, prisms, reflection of light, lenses, lense aberration,
application.

References:

Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018
Physics of scientist and engineers, Serway, gth edition 2018

Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013

College physics, Fredrick and J. Bueche., gth 1997
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7. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons;
9th edition, 2018.

8. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw
Hill; 12th edition, 2018.

9. Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015

Engineering
Mechanics 3 2 2 4 MPE 041
MPE (2)
so | - | so | a0 | 03 |

Contents:

Introduction to dynamics (Basic Concepts, Newton's Laws, Units, Gravitation, and Dimensions),
Kinematics of particles (Rectilinear Motion, Plane Curvilinear Motion: Rectangular Coordinates,
Normal and Tangential Coordinates, Polar Coordinates, Relative Motion, Constrained Motion of
Connected Particles), Kinetics of particles (Force, mass, and acceleration: Newton’s Second Law,
Equation of Motion and Solution of Problems, Rectilinear Motion, Curvilinear Motion- Work and
energy: Work and Kinetic Energy and Potential Energy), Impulse and momentum (Introduction,
Linear Impulse and Linear Momentum, Angular Impulse and Angular Momentum), Impact.
References:

Syllabus

7. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Dynamics), John Wiley and Sons;
9th edition, 2018.
8. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Dynamics), McGraw
Hill; 12th edition, 2018.
9. Hibbeler, R. C., Engineering Mechanics (Dynamics), Pearson; 14th edition, 2015.
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References !
Manual of Engineering Drawing: Technical Product Specification and Documentation to

British and International Standards, Colin H Simmons and Dennis E Maguire, 4th edition, 2012

Engmeerlng
drawing
with
MDP computer

042

-lﬁﬁﬁﬁ%

Contents:

Introduction to engineering drawing; drafting as a language - drafting environment - board

drafting - Computer Aided Drawing and Design. Geometrical Constructions; two-dimensional

sketching - sketching for creating solid models - drawing and editing commands in CAD

Syllabus | environments.

References:

5. Manual of Engineering Drawing: Technical Product Specification and Documentation to

British and International Standards, Colin H Simmons and Dennis E Maguire, 4th edition,
2012
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10. Ronald A. Walsh, Denis R. Cormier, machining and metalworking handbook 3rd ed, olall
McGraw-Hill, 2006.
11. Geng, Hwaiyu, Manufacturing engineering handbook, McGraw-Hill, 2004.
12. Manufacturing Engineering and Technology, 6th edition, Serope Kalpakjain and Steven
R. Schmid, Prentice Hall, 2010.
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Principles of
Manufacturing

MDP Engineering
061

Contents:

Properties of engineering materials and material selection, Casting processes, Basic forming

processes, Basic machining processes, Basic metal joining processes, Measurement,

Standardization, International measuring systems, Cost analysis and estimation, Maintenance

(systems, types and programming), Organization structure.

Syllabus | References:

13. Ronald A. Walsh, Denis R. Cormier, machining and metalworking handbook 3rd ed,
McGraw-Hill, 2006.

14. Geng, Hwaiyu, Manufacturing engineering handbook, McGraw-Hill, 2004.

15. Manufacturing Engineering and Technology, 6th edition, Serope Kalpakjain and Steven R.
Schmid, Prentice Hall, 2010.
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1- Course Notes: Lecture notes prepared by professor.
2- Text book: Engineering Technical English for Professionals, 1st edition, Cambridge
University Press 2009.
3- Internet Web Sites: www.technical-language.com
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Contents:

Stages of preparation of scientific reports, studying of styles of writing reports, use of word
processing, spread electronic sheets, electronic mail, data presentation in tables, figures and
charts, conducting laboratory experiments and writing their reports, use of e-mail to write short
reports and technical letters, conducting field studies and preparing posters, working in groups of
students.

Syllabus

References:

1- Course Notes: Lecture notes prepared by professor.

2- Text book: Engineering Technical English for Professionals, 1st edition, Cambridge University
Press 2009.

3- Internet Web Sites: www.technical-language.com
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9. Atef Mohamed Alam Ud-Din, “History of Engineering and Technology,” 2009.

10. James E. McClellan & Harold Dorn, Science and Technology in World History: An
Introduction, The Johns Hopkins University Press, 2nd Ed., 2006.

11, e ¢ ¢1996 ¢lall 2aal/al el L ol 53l 5 o slal) oy 5 S

12, e ¢ 2016 ¢ Jia Jliall ae Jlo/af dunig)) )5 <) S
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Contents:
History of Engineering branches — need for engineering, for construction, tools —
Civil Engineering evolution: bridges, rods, buildings, steel, concrete, cities organization, streets
organizations, sewers, water, railways, ports, dams, architecture.
Mechanical engineering branches -the production engineering, ships, mechanical power -
industrial engineering, cars, trucks, agricultural machines, turbines, spinning, planets engineering,
projectiles, planes, rockets, marine engineering
Electric engineering: Data Encryption Standard-Block cipher principles-block cipher modes of
operation, Advanced Encryption Standard (AES) , information system developments, antenna,
mobile systems, internet, microwaves, radars, wireless systems,
Public key cryptography, expert systems, artificial intelligence, Digital Signatures: Authentication
function, Digital signature and authentication protocols, power stations, electric networks, solar
energy, clean energy generation,
Syllabus | Scientists shared in development: astronomy, math, geometry, development of Engineering fields
and their relation with nature and human sciences. Historical relation between science and
technology. Development in different engineering activities. The relation between engineering
development and Environmental development. History of engineering disciplines: Electrical
Engineering fields: energy, computers, nuclear energy, computer networks, communications,
power electricity, virtual reality, radars, medical engineering, dams; chemical engineering:
petroleum products, industrial chemistry, experiments; turbines; irrigation networks, sewer
networks, bridges, tunnels, steel structure, concrete structures; Architecture Engineering: new
cities, Engineering applications: Water and energy problems, medical engineering, auto
maintenance systems, dams, airports, Syndicate rules
References:

5. Atef Mohamed Alam Ud-Din, “History of Engineering and Technology,” 2009.

6. s 1996 olbiall daal/al el Lin ol i< 5 o glal) oy 5 S

7. e 2016 ‘)gm JU&.‘\ e L;L/Ji Jﬂ.md.t@i\ é__g‘)u Q\)SAA
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Contents:

Functions of several variables including limits, continuity, partial derivatives, Chain rule,
extreme values and applications of partial derivatives. Ordinary differential equations:
Including basic concepts, method of solving separable, Homogeneous, Exact and linear
equations of first order, some applications, ordinary differential equations of higher orders
and their solutions. Partial differential equations: Including basic concepts, types and
different methods for solving heat, wave and Laplace equations. Infinite series and its tests

of convergence.
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Contents:

Principles of
Architectural
Construction

The course aims to increase the students’ ability to comprehend various building
components and behavior, where the student must demonstrate adeptness in acquiring the
necessary theoretical background in building technology and developing the ability to
identify basic building requirements in order to achieve better construction efficiency. The
course covers the following topics: Building systems- wall bearing and skeleton systems;
basic concept, main components, loads and structural behavior. Foundations- concept,
types of foundations: isolated and continuous footings/ raft/ piles. Walls and partitions-
types of bricks, stones, masonry and ashler/ wall details: coping, lintels, skirting, etc.
Syllabus | This course is a continuation to develop the students’ ability to comprehend building
components, loads and behavior: ceilings and roofs: basic concepts, construction systems. /
damp proofing: concept, materials and details. / Stairs: basic concepts / construction
requirements / finishing materials and details.

References:
sale )l (G Aalall ¢"alall (38 yall 5 iluall oLESY Funadigh Ao gas sall" ¢ i ¢cs il Unall sif Caplalll e o
.(p1984) 3 alall delball
o8y 51900 — B alalle i) g deLdall 5 IS5) 58 diss e ¢"Anbioal) A3l A 53 Hlaall " ¢ 53S0 “"_\BUJA;“;; .
(p1970)
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Surveying

(1)

| 2o | 0 | e | w | 005 |

Introduction to surveying science - classification of surveying sciences— - introduction on
surveying instruments - Units of measurements - Drawing scales - Mapping and Linear
Measurements by chin and tape - measuring distances - various measurement obstacles
and errors , types and methods of overcoming - Use of level on site- Methods of
determination of difference in elevation - Making and correcting longitudinal leveling-
Syllabus | calculation of areas and volumes of different engineering forms - calculation of cutting
quantities and filling for settlement work

Contents:

References:

= Minchin, Michael. 2016. “Introduction to Surveying Second Edition Author Michael
Minchin.” : 1-212.

= Johnson, Aylmer. "Plane and Geodetic Surveying 2nd Edition". CRC Press, 2014.

= Bossler, and Moffit. "Surveying 1o0th Edition". 2004.
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Types of structures and supports- Reactions— Elastic stability— Analysis of statically determinate
beams, frames and trusses— Internal forces

Contents.

Syllabus References:

= Kassimali, A. "Structural Analysis (Si Edition)". Stamford USA: Cengage Learning 2011.*
Kenneth M. Leet, Chia-Ming Uang, Joel T. Lanning, Anne M. Gilbert. "Fundamentals of
Structural Analysis".

McGraw-Hill Education, 2018.
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Properties
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and Testing of
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CBE141 materials (1)

construction
20

Syllabus | Contents:
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Loads and stresses— Deformation and strains— Relation between stress and strain— Testing
machines— Tests— Standard specifications— Aggregate— Cement— Reinforcing steel— Mixing
water and admixtures— Timber— Bricks— Lime— Gypsum-— Plastic— Insulation materials.

References:

= Neville, A.M., "Properties of Concrete",5th ed., Longman, 2010.
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Drawing by MDP 042
computers
20 20 60 100 2

Contents:

Notation, dimensions and scale—Drawing of simple steel structures and connections of steel
bridges— Drawing of concrete structures (cross sections for columns, beams, slabs, frames, and
foundations— reinforcement details)— Retaining structures— Earth works (cross sections of
Syllabus | canals, drains, roads, railways and non-rigid dams)- Irrigation structures (bridges— weirs—
regulators— syphons— aqueducts—culverts)— Applications using Computer Aided Design (CAD)
software.

References:

= Singh, Gurcharan. "Civil Engineering Drawing". Standard publications-Delhi, 2009.

Fadudl a8 dnal — dutigh A8 (725)



Blesaall Sole Ll pllas dassBY1 AsdUI Lwhyll S yaal) plall (§gimmall

3
Gl e gy G ¢ Adliaall elinl) LS sla s U S agd Ao DUl 3 a8 30l ) JlaSiad () Cangarcs sinall
el lllaie ypaas o 53l gl g oLl L 51 6385 (8 4 53U 4 plail) lal) QL) eyl ledi)
Oandl s ALelall dakail - olid) dadasl A e gum sall )y jiall aiy Jumdl oy 80US (g3 il e i)
(bl g5l ¢ sl —Cluladl) | el & gl s Jlaat) g s 511 il Sl 5 i) o sgial) Al
Jaalii s el 5 5 laadl s oshal £ 153l - Jal il 5 5l paadl | 5080 / 460 shall /5 painsall 5 A1 g jaal) Qa1 || oalad) (g ginnal)
c_‘! 3 k_i\‘,;.“ 3 e_l\.uaj\ 3 A.CA‘JAM Lu\‘,a.“ / b)léa.“
a5 i) e shd) g Jlaa¥) 5 oLl il oS agd e DUall 5,08 5y gkl ) et alell (5 sinall o3
illlaie / Apula) aaliall saBl) /| Jaliil) g ) el 5 o sgiall Ay sha )l 3835/ ol Lalail L) saliall
Jualill y Cudadill o ga / o)

Construction
o -

Contents:

The course aims to complete increase the students’ ability to comprehend various building
components and behavior, where the student must demonstrate adeptness in acquiring the
necessary theoretical background in building technology and developing the ability to identify
basic building requirements in order to achieve better construction efficiency. The course
covers the following topics: Building systems- wall bearing and skeleton systems; basic
concept, main components, loads and structural behavior. Foundations- concept, types of
foundations: isolated and continuous footings/ raft/ piles. Walls and partitions- types of bricks,
Syllabus | stones, masonry and ashler/ wall details: coping, lintels, skirting, etc.
This course is a continuation to develop the students’ ability to comprehend building
components, loads and behavior: ceilings and roofs: basic concepts, construction systems. /
damp proofing: concept, materials and details. / Stairs: basic concepts / construction
requirements / finishing materials and details.
References:
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Theory of

structures (2) - CBE131

Contents:

Influence lines for statically determinate structures— properties of plane section— stresses and
deformations for axially loaded members— normal stresses due to axial forces and biaxial
moments.

References:

Syllabus | | George, N. Frantziskonis. "Essentials of the Mechanics of Materials, Second Edition". USA:

DEstech

Publications, Inc., 2013.

= Pytel, A. and Kiusalaas, J. "Mechanics of Materials Second Edition". Cengage Learning2012.
= Kelly, Pa. "Solid Mechanics Part I: An Introduction to Solid Mechanics",
http://homepages.engineering.auckland.ac.nz/~pkelo1s/SolidMechanicsBooks/Part_l/. 2018.
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Types of surveying maps—- Gird leveling— Contour line- volumes from Gird leveling and
Contour map — Theodolite- Angel's measurements -Compass measurements — Bearing types —
missing observations— Traverse and its types and correcting methods.

Surveying (2)

Contents:

Syllabus References:

* Minchin, Michael. 2016. “Introduction to Surveying Second Edition Author Michael
Minchin.” : 1-212.

= Johnson, Aylmer. "Plane and Geodetic Surveying 2nd Edition". CRC Press, 2014.

= Bossler, and Moffit. "Surveying 1o0th Edition". 2004.
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Properities and
Testing of
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construction
CBE142 materials (2)
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Contents:

Notation, dimensions and scale-Drawing of simple steel structures and connections of steel
bridges— Drawing of concrete structures (cross sections for columns, beams, slabs, frames, and
foundations— reinforcement details)— Retaining structures— Earth works (cross sections of
Syllabus || canals, drains, roads, railways and non-rigid dams)- Irrigation structures (bridges— weirs—
regulators— syphons— aqueducts—culverts)— Applications using Computer Aided Design (CAD)
software.

References:

* Neville, A.M., "Properties of Concrete",sth ed., Longman, 2010.

CBE151
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Englneerlng
Geology

B --

Contents:

Engineering classification of minerals and rocks— Faults , folds and joints— earthquakes—
Geological maps— engineering properties of rocks— weathering and related problems—

Syllabus Geophysical applications.

References:
= Das, Braja M., “Principles of Foundation Engineering,” 2010.
= "Egyptian Code for Soil Mechanics and Design and Execution of Foundations", 2002.
= Barnes, G. E. "Soil Mechanics: Principles and Practice". Macmillan Education UK, 2000
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Communlcatlon
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S

Contents:

Introduction to communication - Reception skills in communication in the office and
engineering consultancy - transmission skills - Nonverbal communication, Barriers to
Communication - Dialogue and persuasion skills, with regular and daily labor in engineering
construction projects - Communication in the engineering work environment, Written
communication skills with managers and employees in the administrative and engineering
field

References:

Syllabus | Joan van Emden, Lucinda Becker, Presentation Skills for Students, 3rd Edition, Red Globe

Press, 2016

= M. Wa Mutug, S. Mwaniki, P. Kyalo, B. Sugut, Communication Skills: A University Book,
Succex Publishers,

2016

= lan Tuhovsky, Wendell Wadsworth, Communication Skills Training, lan Tuhovsky, 2015

*» Tabitha Wambui, Alice W. Hibui, Elizaeth Gathuthi, "Communication skills " Vol.1, Students'
coursebook, LAP

LAMBERT Academic Publishing, 2012
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Contents:

Architectural
design and
construction

The course involves the study of the factors and issues that underlie the understanding of the
rendition of human needs and purposes into significant architectural forms and types of
buildings structure system. The course presents architectural design for projects vary shape
and form as a synthesis of behavioral responses, functional requirements and structure
technical systems. The course focuses on the architectural design process and its stages.
Emphasis on the development of insight into the solution of building design problems: how
Syllabus | they are studied (analysis), how they are approached and carried through (process) and how
they are conceptualized and developed (synthesis). Issues of form and space, circulation
patterns, geometry, space requirements, and structure systems, are explored through studio
design exercises, projects and discussions.

References:
2015 ’QUSULE\SALMBA,Q_E}: 5 é;)&&)&éJwJﬂsa’waﬂ\ fasall
2014 4 &-.f‘Ua ’:LQ_.I“)” 4a.al) ’G_'ui. Ol ya LﬁJLu_q ,EIL.':} &U& ,ZUES 5 laal
‘S.A}BJ.;LA,L;JUM| w}*n’djw\*‘duaﬂ)w‘&:}uﬂ|
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Architectural

construction CBE 142
and finishing 3 2 2 0 4 ARC 112
ARC materials

214
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Contents:This course aims at increasing students’ knowledge of various finishing materials, their
requirements and their methods of application. These include materials used on floors, walls and
ceiling (criteria for application and maintenance). The course also covers building openings:
doors and windows (basic concepts, materials and construction details).
This course is explores the various principles of execution design, the preparation of working
drawings and schedules for openings and finishing materials through a application involving a
small scale architectural project. It is also concerned with drafting and presentation techniques

Contents:

Syllabus || References:
abk AN dadall Mdalad) éﬂ\).d\_, @hd\ Ly il Ao gun gall” ¢ pudiga ‘Lﬁ)ﬂn Uazll _,.\i u:dam e e
(?1984) co)hl;\.“ Ja.r_l_:hﬂ
‘dJ_,:\_,;L'I a)él;\.“sjuu.“_, 4.:1_\1:“ u.\E.\\)ﬁ W)A Mialill 4.\\.“‘);.“‘5 bJLAaJ‘ uﬂ" sJ}.zSA “_\E\J leal LA‘C
(+1970)
(ol ASL )5S 50 ¢l 25 - L) a5 S i) e gl ((5553) s e (3ot o
(+1997) Al Akl A syl

(p1983) ialall adall QSN 3 aldl Aads Aaphe Mol L5 - le old) il e deas e
.(1983) 3 el ¢ oaalall QUK 5 3 Al daals Aadas | Al o) ) e daaa e
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Design of
Reinforced CBE132
concrete

e —

Contents:

Structural system— Statical system of floor elements— Absolute bending moment and shearing
force diagrams— Load distribution— Introduction to methods of design— First principle design of
reinforced concrete section subjected to flexure using limit state design method— Bond and
anchorage between steel and concrete— Development length of reinforcement— Design of
statically determinate beams— Details of reinforcement of beams— Shear stresses of beams
Using limit state design method for the design of continuous beams, solid slabs and short and
Syllabus long columns— Design of sections subjected to eccentric forces— Serviceability limit states and
cracks control— Design of section subjected to biaxial bending— Design of reinforced concrete
walls— Introduction to the design of concrete members using working stress design method.

References:

Fanella, David A. "Reinforced Concrete Structures: Analysis and Design". McGraw-Hill
Professional

Publishing, 2010.
= Jack C. McCormac, Russell H. Brown. "Design of Reinforced Concrete". 2013.
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CBE273

Fluid
Mechanics

[

Contents:

Introduction on fluids and mechanics of fluids— Engineering system — Properties of fluids — Fluid
statics— Hydrostatic pressure and its applications—Fundamentals of fluid flow — Continuity
equation— Energy equation and its applications— Momentum and forces in fluid flow and their
applications—Similitude and dimensional analysis — Pipe flow— Pipe networks—friction and local
losses— water hammer.

Syllabus
References:
§ B.R. Munson, D.F. Young, T.H. Okiishi, W.W. Huebsch “Fundamentals of Fluid Mechanics” 8th
Edition, Wiley, NY (2016).

§ Y. Cengel, John M. Cimbala “Fluid Mechanics: Fundamentals and Applications” NY (2006).
§ R.W. Fox, A.T. McDonald, and P.J. Pritchard “Introduction to Fluid Mechanics”, Wiley, NY
(2004).
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Laws and
legislations
in civil
BUS231 engineering

-----_

Contents:

Introduction to the law and legislation regulating engineering work - Introduction to the ethics
of the engineering profession - Ethics and rules of conduct of engineering practice -
Applications in the specialized field - Types of contracts - Legal considerations - Bidding steps -
Elements of contracts - Standard conditions of contracts - Models of some contracts -Contracts
of Supervision - Contractor Agreement -consulting agreement - standards and codes -
preparation of project specifications

Syllabus References:

— A Al )yl e sl S el A jlie Al 53BLO.T dsie A slaiall el Gl g gl all and gala ol ;
= ASLall Ja5 5 Al

2016 , a3 alEll

*N.M. Fraser and E.M. Jewkes, “Engineering economics: Financial decision making for
Engineers”, sth edition,

Pearson, Toronto, Ontario, 2013.

*D.G. Newnan, J. Whittaker, T.G. Eschenbach and J.P. Lavelle, “"Engineering economic
Analysis”, 3rd edition,

Don mills, Toronto, Ontario, 2014.
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Statical
applications

3 2 2 0
CBE456 engineering
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Contents:

Analysis of a single variable data— Analysis of multiple variable data— Probability distribution—
Syllabus Random numbers and variables— Simulation using Monte—Carlo Procedure .
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sanitary

This course provides the student with a thorough knowledge of the components of the different
sanitary conventional and modern systems (supply or waste).
The course deals with the design concept of these systems and how it could affect the
Syllabus || architectural design of sanitary spaces and their details; also, it focuses on the execution phase
to give the student a complete awareness of what is going to be faced in the real life in different
sites.

References:
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ARC 215

Architectural
construction
and building
technology

2 2 1 0 3 ARC 214

ARC 215
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Contents: This course aims at increasing students’ knowledge of various finishing materials, their
requirements and their methods of application. These include materials used on floors, walls
and ceiling (criteria for application and maintenance). The course also covers building openings:
doors and windows (basic concepts, materials and construction details).
This course is explores the various principles of execution design, the preparation of working
drawings and schedules for openings and finishing materials through a application involving a
small scale architectural project. It is also concerned with drafting and presentation techniques

Contents:

Syllabus || peferences:

aale o AN Zaadall MAalall 380 el 5 Alaal) (LY digl de gas sall” (udiga ¢(s il Unall sl Cadalll ae o
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Theory of
70 100 3

Contents:

Displacement determination for statically indeterminate structures using the virtual work
method- Analysis of statically indeterminate structures using: Consistence deformation,
Slope deflection, and Moment distribution— Introduction to dynamics of structures— Free
vibration analysis and forced vibration for single degree and multi degrees of freedom

References:

Syllabus | Kassimali, A. "Structural Analysis (Si Edition)". Stamford USA: Cengage Learning 2011.

= Kenneth M. Leet, Chia-Ming Uang, Joel T. Lanning, Anne M. Gilbert. "Fundamentals of
Structural Analysis".

McGraw-Hill Education, 2018.

* McCormac, C.J. "Structural Analysis Using Classical and Matrix Methods". United States of
America.: 4th

Edition, John Wiley & Sons, Inc, 2007
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Design of
CBE262

Reinforced
CBE263
- !—\ﬁﬁ#

concrete (2)
Contents:

Using limit state design method for the design of continuous beams (beside RFT drawing
respect with ECP), RC solid beamed slabs —short column design— Design of RC sections
subjected to eccentric forces then employing in RC long column design —deflection and crack
control- Design of section subjected to biaxial bending— Design of RC walls subjected to

ity |
Syllabus gravity loads

References:

= Fanella, David A. "Reinforced Concrete Structures: Analysis and Design". McGraw-Hill
Professional

Publishing, 2010.

= Jack C. McCormac, Russell H. Brown. "Design of Reinforced Concrete". 2013.

= El-behairy, S., "Reinforced Concrete Design Handbook", Fifth edition, Cairo, 2002.
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Investment calculation— Different method for economic comparison— Optimization of the use
of assets— Sensitivity analysis— Applications in the construction filed— Effect of inflation.

References:
¢ Blank and Tarquin, “Engineering Economy,” 7th Ed., McGraw-Hill, NY, 2008.

e Sullivan, W.G., Bontadelli, J.A., and Wicks, E.M., "Engineering Economy,” 11th edition,
Prentice Hall, 2004.

e Thuesen, G.J., and Fabrycky, W.J, “Engineering Economy,” 12th edition, Prentice Hall, 2007.

CBE252
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Geotechnlcal
CBE151

Engineering
CBE252
-ﬁﬁ!ﬁ!ﬁ#

1)
Contents:

Properties of soil— Classification of soil- Permeability— Stresses inside soil- Shear strength— Soil
consolidation— Settlement.

Syllabus References:

. Das, Braja M., “Principles of Foundation Engineering,” 2010.
= "Egyptian Code for Soil Mechanics and Design and Execution of Foundations", 2002.
* Barnes, G. E. "Soil Mechanics: Principles and Practice". Macmillan Education UK, 2000
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Contents:

Values and ethics — Integrity — Work ethics — Service learning — Civic virtue — Respect for others
— Living peacefully — Caring — Sharing — Honesty — Courage — Valuing time — Co-operation —

Professional
Ethics
Commitment — Empathy — Self-confidence — Character — Spirituality, Engineering as
experimentation — Engineers as responsible experimenters — Codes for ethics — Balanced outlook

Syllabus | on law, The code of ethics for engineers — NSPE guidelines — Fundamental principles.

References:
e Lizabeth A. Stephan, David R. Bowman, William J. Park, Benjamin L. Sill, Matthew W. Ohland.
Thinking like an engineer. Pearson Copyright, 2018

e Harris, C. E., Jr, Pritchard, M. S., & Rabins, M. J. Engineering Ethics. Second edition. Belmont,
CA: Wadsworth, 2000..
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(CAD) b |

worklng

ARC 213
drawmgs

This course aims to develop students’ ability to comprehend basic building components and construction

details leading to the practical execution of building projects, whereby students are required to present a

complete set of construction documents for a public-use architectural project. The course focuses on

integrating the design concept and functional aspects of the building with the various systems and technical

installations  (electrical, plumbing, mechanical and HVAC) that govern its operation.

This course aims to enhance students’ ability to achieve an adequate understanding and coordination for

various techniques of building components and finishing methods in relation to other technical

installations. Students are to undertake professional drafting and presentation techniques, both manually
and digitally (CAD).

References:
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Design of
CBE263

Reinforced
CBE364
- ﬁ!ﬁ!—\%

concrete (3)
Contents:

Design of sections subjected to torsion— Design of flat slabs— Ribbed or hollow blocks slabs -
paneled beams- design of RC strairs

Syllabus References:

= Fanella, David A. "Reinforced Concrete Structures: Analysis and Design". McGraw-Hill
Professional

Publishing, 2010.
= Jack C. McCormac, Russell H. Brown. "Design of Reinforced Concrete". 2013.
= El-behairy, S., "Reinforced Concrete Design Handbook", Fifth edition, Cairo, 2002.
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Contents:

Design of Steel
Structures (1)

Steel properties —Loads and structural system — Design of tension and compression members,
wind bracing, trusses and weld connections— Bolted ordinary connections.

References:

Syllabus = Alan Williams. "Steel Structures Design (Asd/Lrfd)". USA: International Code Council, 2011.

= Liang, Qing Quan. "Analysis and Design of Steel and Composite Structures". USA: Taylor &
Francis Group,

2015.

= "Egyptian code of practice for steel construction and bridges (ASD)", Code No. ECP 205-2001,
Edit 2009,

Ministry of Housing, Utilities, & Urban Development.

!%V—V—V—\ .

Buailaad Jash gadl —( saall ()5 —Apadanadl ceabuadld Ay i) Jand 8 58—y 5l ilad) M\

Geotechnical
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Contents:

Lateral earth pressure— Bearing capacity under shallow foundation— Stability of earth slopes—
Retaining walls.

Syllabus References:

. Das, Braja M., “Principles of Foundation Engineering,” 2010.
= "Egyptian Code for Soil Mechanics and Design and Execution of Foundations", 2002.
= Barnes, G. E. "Soil Mechanics: Principles and Practice". Macmillan Education UK, 2000
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Transportation
&Traffic
Engineering
-ﬁﬁﬁﬁ#
Contents:

Urban planning — Transport planning stages and objectives - Traffic studies (volume - speed -
density - trip delay time) - Traffic controls - Parking strategies - Noise from transportation

References:

Syllab
ylanus § Myer Kutz (2004) "Handbook of transportation engineering" Publisher: McGraw Hill, New

York.

§ Findley, Daniel & Schroeder, B.J. & Cunningham, C.M. & Jr, Brown, (2015) "Highway
Engineering: Planning, Design, and Operations"

§ Nicholas J. Garber, Lester A. Hoel (2009) “Traffic and Highway Engineering: Fourth edition” University of
Virginia
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Technical

Reports

writing in civil

TRN 311 engineering
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Contents:

Introduction - The importance of writing and reports - Types of reports - Contents of reports - Field and
laboratory reports: field visit, experiments, internal reports, performance of workers and the company and
equipment status ..... etc .- lab reports: agenda, meeting minutes, technical note, .. ... etc. - Contract reports
- Reports of engineering studies: primary, interim, work evaluation, etc. - Graduation project report -
Inspection reports - Special reports - Curriculum Vitae - Abstracts - Report installation and formatting :
tables, figures, tables of contents, external volume, computer writing and handwriting, oral report,
organizing presentation and writing

Syllabus

References:

= G. J. Alred, W. E. Oliu, The Handbook of Technical Writing, 12th Edition, Bedford/St. Martin's; 2018
* K. Hyland, Teaching and researching writing. 3rd edition Routledge academic publisher, 2016
= M. Markel, Technical Communication, 11th edition, MacMillan, 2015.
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Contents:

This course aims to complete developing students’ ability to comprehend basic building components
and construction details leading to the practical execution of building projects, whereby students are
required to present a complete set of construction documents for a public-use architectural project.
The course focuses on integrating the design concept and functional aspects of the building with the
various systems and technical installations (electrical, plumbing, mechanical and HVAC) that govern its
operation.

This course aims to enhance students’ ability to achieve an adequate understanding and coordination
for various techniques of building components and finishing methods in relation to other technical
Syllabus installations. Students are to undertake professional drafting and presentation techniques, both
manually and digitally (CAD).
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materials
Contents:

CBE142&CBE364

Types of Fibers and Polymers — Advanced Composite Materials (ACM) — Advantages,
Disadvantages, and Applications of ACM in construction - Carbon Fiber and applications in
construction — Special types of concrete (Self-Compact Concrete, Structural Lightweight
Concrete, High-Performance Concrete, and Ultra High-Performance Concrete).
Strengthening of concrete elements using ACM according to the Egyptian code of practice
(strengthening in flexure and shear). Nano carbon fiber and its application in advanced

Syllabus concretes — Nanotechnology and its applications in structural engineering field.
References:
- Bank. L.C., "Composite for Construction", 2006.

- Mamlouk, M.S., "Material for Civil and Construction Engineers", 2010.
= Jack C. McCormac, Russell H. Brown. "Design of Reinforced Concrete". 2013.
= El-behairy, S., "Reinforced Concrete Design Handbook", Fifth edition, Cairo, 2002.

EED--

CBE344

!—V—V—\ .

Fadudl a8 dnal — dutigh A8 (749)




Blesaall Sole Ll pllas dassBY1 AsdUI Lwhyll S yaal) plall (§gimmall

Cilugbliall ¢y gild — ol gliall el g A8 andll) — cilpUand) Sae) — JglBall JLAR) 3k - Araal) g cildy o)
£ 55 JLEA) g 4 jlha — i) 3 ghal ABNAL) £) gY) — appdll) aghe A LN pualic — 5 paal) cily Jallg
eilial) diad)

DOOEOES
-lﬁ!—\!—\ﬁl—

Contents:

Tenders and
construction
contracts
CBE344

Definitions and importance — methods of contractor selection — biding and bid preparation —
technical and financial evaluation of contractors — tendering law in Egypt - Factors affecting
construction contracts - Different types of contracts - Comparing and selecting the best
contract type

References:
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*N.M. Fraser and E.M. Jewkes, “Engineering economics: Financial decision making for
Engineers”, sth edition,

Pearson, Toronto, Ontario, 2013.

*D.G. Newnan, J. Whittaker, T.G. Eschenbach and J.P. Lavelle, "Engineering economic
Analysis”, 3rd edition,

Don mills, Toronto, Ontario, 2014.
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Claims and
Dispute
Resolution
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Contents:
Claim definition — Types of claims — Preparation of claim documents along contract duration
— Steps of claim resolution — Comparison between resolution types— Case studies and
Syllabus construction applications
References:
0
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Construction
and building
equipment

CBE346
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Contents:

Site management - Techniques of building construction - methods, materials, tools and
equipment - traditional, mechanized and prefabrication construction systems - Construction
Syllabus detailing — construction equipment - Selection, sizing, matching and operation of
construction equipment
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Engineering
CBE475
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Contents:

alad) (5 giaall

Statistical methods in sanitary engineering- Water supply works- Preliminary studies for
wastewater systems and structures- Water resources and collection- Treatment and recycling
of wastewater- Water treatment and storage- Sources of wastewater- Water Distribution and
networks- Solid waste collection, sorting, treatment and recycling.

References:

Syllabus
= Radwan K.E " Environmental Engineering" Study book, Department of public works
Engineering , Faculty of Engineering, University of Mansoura
-Egyptian Code of Practice, 2010
-Metcalf & Eddy, Inc. " Wastewwater Engineering: Tratment, disposal, Reuse, McGraw-Hill Book
Co., New York, Third Edition, 1991

-Metcalf & Eddy (2003) Wastewater Engineering: Treatment and Reuse, 4th ed., McGraw-Hill,
Boston, Massochusetts
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Geotechnical
Engineering 3 2 2 4 CBE353
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CBE454

Contents:

Shallow foundation: Spread footings- Combined footings- Footing subjected to moments- Strip
footings- Mat foundation- deep foundation: Classification- Bearing capacity of deep foundation-
Design of piles- Settlement of pile group- Piles subjected to lateral loads- Design of pile caps.

Syllabus References:

. Das, Braja M., “Principles of Foundation Engineering,” 2010.
= "Egyptian Code for Soil Mechanics and Design and Execution of Foundations", 2002.
= Barnes, G. E. "Soil Mechanics: Principles and Practice". Macmillan Education UK, 2000
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Different methods of preparing the time schedules— Construction project organization by owner
and contractor- Planning of construction project- Types of construction contracts and bidding
methods- Cash-flow for construction project- Cost estimation of construction project and
bidding preparation- Bidding competition control- Follow-up of construction project- Conditions
Syllabus | of construction contracts.

BUS321

Contents:

References:

= Hegazy, T., "Computer-Based Construction Project Management", 2002
» Paul Netscher, " Construction Project Management: Tips and Insights", Panet Publications,
2017.
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Inspection
and Quality
Control

o ----_
Contents:
Technical investigation— Procedures of quality control- Statistical control for concrete— Non
destructive tests for concrete.

Syllabus References:
References
= Abdul Razzak Rumane. "Quality Management in Construction Projects ". CRC Press; 2 edition,
2017.
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Specification
CBE364

= R ]

Quantities
Contents:

Introduction to the writing of specifications documents presented with working drawings as
part of the contract documents- General and special conditions of the job- Defining the scope
of work and detailed descriptions of items and materials- Quantity surveying (rules and
methods), check listing the finished work and detecting faulty items.

Syllabus
References:
References
= Datta, B.N., " Estimating and Costing in Civil Engineering: Theory & Practice Including
Specifications and

Valuation", Sangam Books Ltd, 27 revised edition, 2002.

CBE481
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Project
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Contents

CBE481

Syllabus
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The projects should be offered from among structures, public works and water resources sub-
specialties.
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Contents:

History of
Architecture

The course helps students understand the various cultural, technological, philosophical, and
aesthetic ideas that helped shape buildings through history. Buildings and settlements on all of
the major continents and in all of the major world cultures are discussed. Additionally, Students
will be expected learn and understand fully the concepts and the material presented in class,
and exhibit an ability to interpret data meaningfully and independently in exams and
assignments. Mastery of the material provides students with historical knowledge to
complement that gained in design and composition components of studio courses.
This first course in the architectural history sequence introduces students to world architecture
and its contains a basic class on old Egyptian architecture, comprised of a brief introduction to
the culture of the ancient Egyptians, followed by a series of lectures dealing with Egyptian
architecture, the typology of Egyptian architecture, and the role it played in Egyptian society

Fadudl a8 dnal — dutigh A8 (759)
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and culture. The raw materials and tools used by the Egyptians will be covered, as well as some
of the motifs used in the buildings, and their ideas about architecture, including their use of
light, water, and space in the buildings. The course includes sections on temples, tombs, and,
with a brief discussion of urban planning. The course will conclude with a section on Egypt’s
legacy to architecture.

References:
0
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Contents:

The course teaches the student the principles of landscape and its integration with the
architectural design which achieves the best utilization of site and save the natural
environments and uses it.
The course exposes studying the importance of landscape and saving the natural environment
and studying different environments — studying different models of dealing different cultures
with gardens and external urban spaces — landform — water and its uses in out door spaces —

Syllabus |l ;se of plant material — pedestrian circulation — paved eras — principles of external spaces
formation
— the complete design study to produce a complete landscape project — training the student
how

to prepare the landscape of a site

References:
0
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Contents:

Regional

This course examines the evolving structure of cities and the way that cities, suburbs, and
metropolitan areas can be designed and developed. Kafr elshiekh and other Egyptian cities are
studied to see how physical, social, political and economic forces interact to shape and reshape
cities over time. The course helps the student to be able to make urban planning for new cities
and old cities.

Syllabus
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Design of pre-

stressed

Reinforced CBE364
CBE466 concrete
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Contents:

CBE466

Pre-Stressed concrete- - Design of shell structures (domes, cones,....)- Design of folded slabs.

References:

Syllabus
v = M. Farshad, " Design and Analysis of Shell Structures", Springer, 1992.

= Maria Radwarnska, Anna Stankiewicz, Adam Wosatko, Jerzy Pamin, " Plate and Shell Structures:
Selected Analytical and Finite Element Solutions 1st Edition", Wiley, 2017.
= Antoine E. Naaman, "Prestressed Concrete Analysis and Design Third Edition ", Techno Press
3000, 2012.
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Water and
Sanitary CBE475
Network
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Contents:

Construction of water supply networks— Types of pipes and network accessories for supply and
sewage networks— Construction of wastewater network — Statistical methods in sanitary
engineering.

Syllabus References:

* Qasim S.R., Motley E. M. and Zhu G., “Water Works Engineering: Planning, Design &
Operation,” A hand
book, Eastern Economy Edition, 2004

. CBE435
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Computerlzed
Structural CBE233
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Contents:

Stiffness method of the analysis for beam— Frames and trusses in plane and space and its

computer applications— Applications using available software packages.
Syllabus

References:

= Karnovsky, I. A., "Advanced Methods of Structural Analysis", 2010.
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Contents:

Design of marine structures- Design of shallow and deep tanks- Design of elevated, ground, and
underground tanks

References:

Syllabus * Fanella, David A. "Reinforced Concrete Structures: Analysis and Design". McGraw-Hill

Professional

Publishing, 2010.
= Jack C. McCormac, Russell H. Brown. "Design of Reinforced Concrete". 2013.
= El-behairy, S., "Reinforced Concrete Design Handbook", Fifth edition, Cairo, 2002.

CBE374

CBEA477
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Contents:

CBE477

Definition of management and traffic operation - Traffic planning - Traffic operation indicators
- Traffic signals - Green wave traffic signals - Parking control - Improvement of cargo

Syllabus | +-ansportation services

References:
0

CBE481
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Syllabus Contents

Cost
Estimating
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Project life cycle - Contract types - Different types of costs - Quantity surveying - Estimating of
labor, equipment and material costs - Different types of cost estimate - Conceptual cost
estimate - Detailed cost estimate - Estimating of construction works - Project pricing.
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Soil
Improvement
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Syllabus

Contents:

Engineering need for soil improvements: Geotechnical problems with soft and loose soils- soil
improvement  techniques: mechanical stabilization (densification), Deep and shallow
compaction techniques- soil parameters after densification and pre-loading (Consolidation
analysis: pre-loading with and without drainage)- Design and construction of soil reinforcement-
reinforcing materials: physical and mechanical properties, utilization method, advantages and
limitation- grouting properties and techniques- criterion for choosing suitable techniques.

References:

. Das, Braja M., “Principles of Foundation Engineering,” 2010.
= "Egyptian Code for Soil Mechanics and Design and Execution of Foundations", 2002.
= Barnes, G. E. "Soil Mechanics: Principles and Practice". Macmillan Education UK, 2000
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Methods of
CBE343

Repair and
30 - 70 100 3

strengthening
of R.C
Structures
The process of repair and strengthening - Types and causes of defects in concrete structures -
The most common types of defects in concrete structures - Stages of dealing with defective
structural elements - Basis for evaluating repair and strengthening operations - The most
Syllabus common methods of repair and strengthening of structural elements

aladl (g ginall

CBE449

Contents:

References:

= Bakhoum, M.M., and Juan A. Sobrino. "Case Studies of Rehabilitation, Repair, Retrofitting, and
Strengthening of Structures". IABSE, 2010
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Risk
Management

CBE482

Contents:

Definition of construction risk and uncertainty - risk source - risk response - Contractor’s
response to mitigate contract risks - Risk quantification using PERT - Risk quantification using
simulation - Simulation of construction schedules - Qualitative risk analysis - Monitor and

Syllabus
control risk — Applications
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Engineering
Contents:

alad) (5 giaall

CBE233&CBE364

Introduction at earthquake and wind features— the effect of earthquake and wind studies in
Egypt— types of structural systems resisting to seismic and wind loads— design of high rise RC
building against both seismic and wind loads— Employing the application of computer
programs for estimation and design wind and seismic loads— Introduction to seismic isolation—
Analysis of temporal domain.

Syllabus References:

= Fanella, David A. "Reinforced Concrete Structures: Analysis and Design". McGraw-Hill
Professional

Publishing, 2010.
= Jack C. McCormac, Russell H. Brown. "Design of Reinforced Concrete". 2013.
= El-behairy, S., "Reinforced Concrete Design Handbook", Fifth edition, Cairo, 2002.
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CBEA478

Advanced
Structural
Design of 2 2 1 0 3 CBE374
Highway
CBE478 Engineering

| o0 | - J o] wo | 005 |

Advanced methods of structural design of flexible and rigid pavement - Methods of soil
stabilization - Soil compaction - Design of asphalt mixtures by Marshall and Superpave
methods - Design of recycled asphalt mixtures - Improving the properties of asphalt mixtures
by modern technologies

Contents:

References:
Syllabus

§ Myer Kutz (2004) "Handbook of transportation engineering" Publisher: McGraw Hill, New
York

§ John Read and David Whiteoak (2003) "The Shell Bitumen Handbook, Fifth Edition"
§ Nicholas J. Garber, Lester A. Hoel (2009) “Traffic and Highway Engineering: Fourth edition”
University of Virginia
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safety
e PERIE =

management
Contents:

g.dai\ & giaall

Definitions of risks and possibilities facing construction projects - sources and causes
of risks - different responses to risks - response of the contracting company to
mitigate project risks - assessment of temporal risks - assessment of risks using the
simulation method - simulation in construction schedules - follow-up and control of
residual risks - applications in construction

Syllabus
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Matrix of Graduate Competencies and Courses for Computer Ei

and systems (Program Matrix)

Level Code Al sl (Course name (el (Herailz)
A2 A3 Ad A5 AB AT A8 A9 AL0 D1 D2 D3 D4 D5
PHM 011 X X X
PHM 012 X X
PHM 021 X X X X
PHM 022 X X X
MPE 041 X X X X
MPE 042 X X
MDP 041 X X X X
MDP 042 (2) i Rl o ) X X X
PHM 031 it slan X X X
HUM 031 X X X
MDP 061 X X X
HUM 011 X X X X
HUM 041 X X X X
HUM 021 X X
X X X
PHM111 D X X
ARC 111 (g Janal) $LEN) (53 ples of i C X X X X
CBE171 (1) %l (1) Surveying X X X X
CBE131 (1)Is\a & 55 (1) Theory of structures X X X X X
CBELAL iz s a7 amuTesTTyoT TITaTETTaT X X X X X
CBE161 N qulally sl Drawing by computers X X X
ARC112 ganall pLENI X X X X X
CBE132 (2)lsba) & 55 (2) Theory of structures X X X X
CBE172 (2) %alwa|(2) Surveying X X X X
CBELAZ PI=ErE T AT TeSTTy T TrTaTeTTaT X X X
CBE151 Ludia LaslsalEngineering Geology X X X X
HUM132 aadls Juadyl Slgs| Communication skills X X X
ARC213 CIPUEN Ty ¢ fnal gl design and construction X X X X
ARC214 bl g g g anall pLEN) nstruction and finishing materials X X X X
CBE262 (1) 4aluus &ilus 3 cLda e (1) Design of Reinforced concrete X X X X
CBE273 & 9al [ Fluid i X X X
BUS231 Ahaal) Ruadigll o clay 5 o[ Laws and in civil engineering X X X
~ CBE456 Awdigll b dgluaa) i in engineering X X X X
2 CBE279 A1 daall cls [ sanitary i indoor X X X
s ARC215 L) L 515 g 5 aad) SN ATy X
CBE233 (3) wlslid) Jdai|(4) Structural Analysis X X X X
CBE263 (2) 4aluss &l 3 cLda 0 (2) Design of Reinforced concrete X X X
BUS221 (st duadl [Engineering Economy X X X
CBE252 (1) &g Auia [ (1) Soil X X X X
HUM322 g i Ethics X X X
ARC321 4l cha gl working drawings X X X X
CBE364 (3) Aaluws &l A cliida paandi|(3) Design of Reinforced concrete X X X
CBE334 (1) & Gliia panci| (1) Design of Steel Structures X X
CBE353 (2) 4 322 Awta |(2) Soil Mechanics X X X
] CBE374 Transportation &Traffic Engineering X X X
g TRN311 | Technical Reports writing in civil X X X
3 ARC322 2 [Executive Designs X X X X
CBE343 Auflall 3420 23| Advanced construction materials X X
CBE344 3l 34ie g chuallla Tenders and construction contracts X X
CBE345 e jall yzby cllkall| Claims and Dispute R X X X
CBE346 #Udly wulill clas| Construction and building equipment X X X
CBE475 (1) &a &usia](1) Sanitary Engineeri X X X
CBE454 (3) &g 4wsa{(1) Foundation Engineering X X
BUS421 il g cle gydall 34| C ion and Project X X
0 (1) g 580 a5 s (1) Elective course
= 0 (2) 6588 s e (2) Elective course
: 0 (3) 54950 i is(3) Elective course
= CBE447 Bagad) lday Qi and Quality Control X X
CBE448 il 4 g lsas|Specification and Quantities X X
0 (4) 6588 4 As(4) Elective course
0 (5) 6 458) i sisa(5) Elective course
CBE481 £3.44))|Graduation Project X X X X X X X X X X X X
Elective Course (1) *
ARC4123 8 jaad) & S| History of Architecture X X
ARC424 el sl landscape X X X
ARC4225 Assalls (428 bt Regional and City Planning X
Elective Course (2) *
CBE466 4421 Al Aalesal) s A 0] Design of pre-stressed Reinforced concrete X X X
CBEA76 all i pall g slyadl clsud|Water and Sanitary Network X X
§ CBE435 ualally Clslid) s C ized Structural Analysis X X X
5 Elective Course (3) *
8 CBE465 Aaloaall Allus ) (34 sl 13 psacdi| Design of RC water tank X X X
Q CBE481 Alsal) 0f X X X
‘§ CBE4T7 sl iy 5,04 pli[Sy of Traffic X X
o Elective Course (4) *
CBE455 A | Soil X X
CBE449 Aalal) Al A cliiial) 4.8 g a5 G5 Methods of Repair and of R.C Structures X X X
CBE482 Sl 504 0) X X X
Elective Course (5) *
CBE436 [SEREERE and Wind X X
CBE483 Al g5 3,4 0) X X X
CBE478 (bl pdiiall (LGN apatl| Advanced Structural Design of Highway Engineering X X X
Al A2 A3 Ad A5 AB AT A8 A9 A10 D1 D2 D3 D4 D5
15 21 10 16 14 7 9 u 20 25 24 17 5 19 27
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a- Competencies of engineering graduate (Level A):

A.1) Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

A.2) 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.

A.3) 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.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues, and risk management principles

A.5) Practice research techniques and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration
other trades requirements.

A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.
A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies

b- Competencies of basic Civil engineering (Level D):

D1). Design a practical engineering system, component or process utilizing a full range of engineering
principles and techniques to plan, design, execute and manage the construction projects.
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.

D2). Engage in the recent technological changes and emerging fields relevant to architectural and
construction engineering to respond to the challenging role and responsibilities of a professional
engineer.

D3). Identify and explain the composition and properties of construction and conditions of execution
process to create the building and its environment.

D4). Apply modeling and/ or computational techniques for optimization of planning, design and
management of construction

Ds). Adopt suitable national and international standards and codes to: design, management and
maintain any type of construction
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References

Manual of Engineering Drawing: Technical Product Specification and Documentation to British and

International Standards, Colin H Simmons and Dennis E Maguire, 4th edition, 2012

Computer
Aided
Engineering

MSE 011 | Drawing (1)

Course Contents

Introduction to engineering drawing; drafting as a language - drafting environment - board drafting -
Computer Aided Drawing and Design. Geometrical Constructions; two-dimensional sketching - sketching
Syllabus for creating solid models - drawing and editing commands in CAD environments.
References

Manual of Engineering Drawing: Technical Product Specification and Documentation to British and
International Standards, Colin H Simmons and Dennis E Maguire, 4th edition, 2012
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5. Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.
6. Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,
7
8

Calculus, James Stewart, 7th Edition.2012.
Calculus, Jon Rogawski, 2nd Edition.2018.

Engineering
Mathematics

PHM 011

Course content

Differentiation: Revision on basics of real functions, limits and continuity, derivatives to different
functions from first order to higher orders, its different applications and partial derivatives.
Algebra: Partial fractions, theory of algebraic equations, properties of the roots, mathematical
induction, determinates and matrices, system of linear equations and Gauss elimination method.
References:

5. Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.

6. Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,

7. Calculus, James Stewart, 7th Edition.2012.

8. Calculus, Jon Rogawski, 2nd Edition.2018.

Syllabus

PHM 021
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sl
Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018 el
Physics of scientist and engineers, Serway, gth edition 2018
Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013
College physics, Fredrick and J. Bueche., gth 1997
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Engineering
Physics (1

Course content
Properties of matter: Units and dimensions, simple harmonic motion, circular motion, moment of
inertia, elastic properties of materials, fluid statics, fluid dynamics and viscosity, applications.
Electricity: Electric field and Coulomb’s law, Electric potential, capacitors and dielectrics,
applications.
References:

5. Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018

6. Physics of scientist and engineers, Serway, 9th edition 2018

7. Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013

8. College physics, Fredrick and J. Bueche., 9th 1997

Syllabus
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4. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons;

gth edition, 2018.
5. Beer, F. P.and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw
Hill; 12th edition, 2018.

Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015

Englneerlng
Mechanlcs 1

Contents:
Force systems (Two-dimensional force systems: rectangular components, moment and couple, and
Syllabus | resultant. Three-dimensional force systems: rectangular components, moment and couple, and
resultant), Equilibrium (System Isolation and the Free-Body Diagram. Equilibrium conditions in
two dimensions. Equilibrium conditions in three dimensions), Structures (Trusses. Frames and
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machines), Centers of mass (Center of mass. Centroids of lines, areas, and volumes. Composite
bodies and figure. Theorems of pappus), Friction (Types of friction. Dry friction. Applications of
friction in machines: wedges and screws), Moments of inertia (Area moments of inertia. Mass
moments of inertia)

References:
4. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons; 9™
edition, 2018.

5. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw Hill;
12" edition, 2018.
6. Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14" edition, 2015
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18.Rashed, I. G., "Engineering Chemistry," El-Mansoura Press, EI-Mansoura, Egypt, 2006. Sgioeall
19.Zayed, M. A. and El-Sherbeeny, M. "Engineering Chemistry," Shebin-Elkom Press, Shebin- ol
Elkom, Egypt, 2006
20.Jain, P. C,, " Engineering Chemistry," Dhanpat Rai of Sons, Delhi, 1982Chigier, N., "Energy,
Combustion and Environment," McGraw-Hill Inc., 1981.
21. Derek Pletcher, Zhong Oun Tian and Williams" Developments in Electrochemistry: Science
Inspired by Martin Fleischmann", 2014.
22.Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc.,

1985.

Englneermg
Chemlstr

Ideal & Real gas: General equatlon of gases, Dalton s law for summation of pamal pressures,
Graham’s law, material balance.

Binary solution systems: types, separation of solution component by freezing or distillation,
solubility of gases in liquid, Raoult’s law, ideal solutions, advanced theory of ionization, chemical
Syllabus | equilibrium, factors affecting reactions velocity. LeChatelier’s principle. The law of mass action and
its application, dilution law & ionic product of water. pH, solubility product & effect of common ion,
galvanic cells & metals corrosion Nernest’s theory, electrode potential, water treatment, pollution &
its control, air pollution, cement, alloys.

References:
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18. Rashed, I. G., "Engineering Chemistry," EI-Mansoura Press, EI-Mansoura, Egypt, 2006.

19. Zayed, M. A. and El-Sherbeeny, M. "Engineering Chemistry," Shebin-Elkom Press, Shebin-
Elkom, Egypt, 2006

20. Jain, P. C., " Engineering Chemistry," Dhanpat Rai of Sons, Delhi, 1982Chigier, N.,
"Energy, Combustion and Environment," McGraw-Hill Inc., 1981.

21. Derek Pletcher, Zhong Oun Tian and Williams" Developments in Electrochemistry: Science
Inspired by Martin Fleischmann", 2014.

22. Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc.,
1985.
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Contents:

General theory of human rights, definitions of human rights, Egyptian and international laws, nature

Syllabus | of human rights, recognition of human rights, sources of human rights, types of human rights:
freedoms of persons, freedom of ideas, economic rights, social rights. Protection of human rights:
legislation and laws, combating corruption: definition, mechanisms and legislation
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1. Computer & Technology Basics: What you need to know about Hardware, Software, Internet, Cloud
Computing, Networks, Computer Security, Databases.. Intelligence, File Management and
Programming Paperback — January 17, 2020
2. Ron W. and Timothy E., How Computers Work, 9th Edition, ISBN-10: 0-7897-3613-6, 2007.
3. Gary B., Thomas J. and Misty E., Discovering Computers: A Gateway to Information, Complete, Course
Technology Ptr, ISBN-10: 1418843709, 2006.
4.H. Capron, and J. Johnson, Computers: Tools for an Information Age Complete Edition, Prentice Hall, 8th
Edition, ISBN-10: 0131405640, May 2003.
5. Lawlor, C.V., Computer Information Systems, 8th Ed., The Dryden Press, 2002.
6. Byron S Gottfried, “Programming with C”, Schaum"s Outlines, Second Edition, Tata McGraw-Hill, 2006.
7. Dromey R.G., “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.
8. Kernighan,B.W and Ritchie,D.M, “The C Programming language”, Second Edition, Pearson Education,
2006.
9. Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programming in C”, First Edition, Oxford
University Press, 2009.

Computers
Technology
and
HUM 031 | Programming

I—\ITH—\

20 20 100 3

Computer architecture, Computer systems, Operating systems, File systems, Computer networks,
Internet network, Logical design of programs, Problem solving methods, Types of programming
languages, Application on a structured or visual computer programming language for solving
engineering problems, Database systems and information technology and decision support systems,
Computer graphics and computer systems needed for graphics and image display, Multimedia
Syllabus | systems.

INTRODUCTION TO PROGRAMMING: the purpose of programming, programming in a
context e.g. through applications, programmer's perspective on a computer system, programming
environments.

Algorithms: (the program as an algorithm, the difference between algorithms in real-life vs. in a
computer program. Programming techniques: implementation, testing, debugging and
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documentation.

C PROGRAMMING BASICS: Problem formulation — Problem Solving - Introduction to ,, C*
programming —fundamentals — structure of a ,,C* program — compilation and linking processes —
Constants, Variables — Data Types — Expressions using operators in ,,C* — Managing Input and
Output operations — Decision Making and Branching — Looping statements — solving simple scientific
and statistical problems.

ARRAYS AND STRINGS: Arrays — Initialization — Declaration — One dimensional and Two
dimensional arrays. String- String operations — String Arrays. Simple programs- sorting- searching —
matrix operations.

FUNCTIONS AND POINTERS: Function — definition of function — Declaration of function — Pass
by value — Pass by reference — Recursion — Pointers - Definition — Initialization — Pointers arithmetic
— Pointers and arrays- Example Problems.

STRUCTURES AND UNIONS: Introduction — need for structure data type — structure definition —
Structure declaration — Structure within a structure - Union - Programs using structures and Unions
— Storage classes, Pre-processor directives. Advanced features in C: Passing arrays as arguments.
Strings and C string library. Array of structure, Nested structure, passing strings as arguments. File
Handling.

References:

1. Computer & Technology Basics: What you need to know about Hardware, Software, Internet, Cloud
Computing, Networks, Computer Security, Databases.. Intelligence, File Management and
Programming Paperback — January 17, 2020

2. Ron W. and Timothy E., How Computers Work, 9th Edition, ISBN-10: 0-7897-3613-6, 2007.

3. Gary B., Thomas J. and Misty E., Discovering Computers: A Gateway to Information, Complete, Course
Technology Ptr, ISBN-10: 1418843709, 2006.

4.H. Capron, and J. Johnson, Computers: Tools for an Information Age Complete Edition, Prentice Hall, 8th
Edition, ISBN-10: 0131405640, May 2003.

5. Lawlor, C.V., Computer Information Systems, 8th Ed., The Dryden Press, 2002.

6. Byron S Gottfried, “Programming with C”, Schaum®s Outlines, Second Edition, Tata McGraw-Hill, 2006.
7. Dromey R.G., “How to Solve it by Computer”, Pearson Education, Fourth Reprint, 2007.

8. Kernighan,B.W and Ritchie,D.M, “The C Programming language”, Second Edition, Pearson Education, 2006.
9. Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programming in C”, First Edition, Oxford
University Press, 2009.
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References .

Technical Product Specification and Documentation to British and International Standards, Colin H
Simmons and Dennis E Maguire, 4th edition, 2012

| Courseteachinghours
|| tecure | ot ooty | S |
HE RN
T | cam | T | eosteembous |
|20 | 20 | 60 | 100 |

Orthographical projection; 1st and 3rd angle projection - principle views - basic dimensioning - size
tolerances. Creating three dimensional models; Extrude — Revolve — Holes — Shell - Fillet — Chamfer — Split
—Sculpt - Work Planes — Ribs — Loft - Sweep. Creating orthographic views from a solid model, Auxiliary
views. Pictorial Drawing; Isometric Drawing - Oblique Drawing - Sectioning and Conventions.

Syllabus | Fee structures and combinations of solid Computer Aided- symbols of electrical circuits - and the means of
installation. Graphics aggregate of some mechanical components with the help of the computer.
References

Technical Product Specification and Documentation to British and International Standards, Colin H
Simmons and Dennis E Maguire, 4th edition, 2012

MSE 012

Computer
Aided
Engineering

MSE 011 | Drawing (2)
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7. Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.

Calculus, Early Transcendentals, Howard Anton, 11th Edition., 2016,

9. Calculus, James Stewart, 7th Edition.2012.

. Calculus, Jon Rogawski, 2nd Edition.2018.

Engineering
Mathematics

Course content

Integration: Indefinite integrals, rules of indefinite integrals, techniques of integration (integration
by substitutions, by parts, by partial fractions and by reduction), definite integrals, applications on
definite integrals (length of curves, areas, volumes), numerical integration methods, double integral,
triple integral, line integral and Green theorem.

Geometry: Space coordinates (Cartesian, cylindrical and spherical coordinates), translation and
Syllabus | rotation of axes, pairs of straight lines, circle, conic sections (parabola, ellipse and hyperbola).
References:

7. Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition,2018.

8. Calculus, Early Transcendentals, Howard Anton, 11th Edition.,2016,
9. Calculus, James Stewart, 7th Edition.2012.
10. Calculus, Jon Rogawski, 2nd Edition.2018.
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Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018 el

Physics of scientist and engineers, Serway, 9th edition 2018
Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013
College physics, Fredrick and J. Bueche., gth 1997

© N oo

Englneerlng
Ph sics (2

Course content
Electromagnetism: Effects of the magnetic field, magnetic force, biot-savart law, Ampere’s law,
electromagnetic induction, applications.
Heat and thermodynamics: heat transfer, kinetic theory of gases, the three laws of thermodynamics,
applications.
Geometrical optics: refraction of light, prisms, reflection of light, lenses, lense aberration,
Syllabus | anpjication.
References:

5. Fundamentals of Physics, D.Halliday, R.Resnick, and J. Walker,, 11th edition 2018

6. Physics of scientist and engineers, Serway, 9th edition 2018

7. Physics: Principles and Applications, Douglas C. Giancoli, 7th 2013

8. College physics, Fredrick and J. Bueche., 9th 1997
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16. Ronald A. Walsh, Denis R. Cormier, machining and metalworking handbook 3rd ed,
McGraw-Hill, 2006.
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17. Geng, Hwaiyu, Manufacturing engineering handbook, McGraw-Hill, 2004.
18. Manufacturing Engineering and Technology, 6th edition, Serope Kalpakjain and Steven
R. Schmid, Prentice Hall, 2010.

Principles of
3 2 1 2 5 -

Manufacturing
Engineering
- 20 20 60 100 3
Contents:
Properties of engineering materials and material selection, Casting processes, Basic forming
processes, Basic machining processes, Basic metal joining processes, Measurement, Standardization,
International measuring systems, Cost analysis and estimation, Maintenance (systems, types and
programming), Organization structure.
Syllabus | References:
19. Ronald A. Walsh, Denis R. Cormier, machining and metalworking handbook 3rd ed,
McGraw-Hill, 2006.
20. Geng, Hwaiyu, Manufacturing engineering handbook, McGraw-Hill, 2004,

21. Manufacturing Engineering and Technology, 6th edition, Serope Kalpakjain and Steven R.
Schmid, Prentice Hall, 2010.
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10. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics), John Wiley and Sons;
gth edition, 2018.
11. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics), McGraw
Hill; 12th edition, 2018.
. Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015

2 MPE 041
MPE 042 Mechamcs 2
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Contents:
Introduction to dynamics (Basic Concepts, Newton’s Laws, Units, Gravitation, and Dimensions),
Kinematics of particles (Rectilinear Motion, Plane Curvilinear Motion: Rectangular Coordinates,
Normal and Tangential Coordinates, Polar Coordinates, Relative Motion, Constrained Motion of
Connected Particles), Kinetics of particles (Force, mass, and acceleration: Newton’s Second Law,
Equation of Motion and Solution of Problems, Rectilinear Motion, Curvilinear Motion- Work and
energy: Work and Kinetic Energy and Potential Energy), Impulse and momentum (Introduction,
Syllabus |} jnear Impulse and Linear Momentum, Angular Impulse and Angular Momentum), Impact.
References:
10. Meriam, J. L. and Kraige, L. G., Engineering Mechanics (Dynamics), John Wiley and
Sons; 9" edition, 2018.
11. Beer, F. P. and Johnston, Jr., E. R., Vector Mechanics for Engineers (Dynamics), McGraw
Hill; 12™ edition, 2018.
12. Hibbeler, R. C., Engineering Mechanics (Dynamics), Pearson; 14" edition, 2015.
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Language
40 - 60 100

Contents:
Introduction, Basic Skills, Revision of Technical Grammar, Technical units, Technology in use,
Syllabus | Material technology, Components and assemblies, Engineering design, Breaking point, Technical

development, Procedures and precautions, Monitoring and control, Theory and Practice, Pushing the
boundaries.
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13. Atef Mohamed Alam Ud-Din, “History of Engineering and Technology,” 200g9.
14. James E. McClellan & Harold Dorn, Science and Technology in World History: An
Introduction, The Johns Hopkins University Press, 2nd Ed., 2006.
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History of
Engineering

HUM 041 Technolog -.DD.D
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History of Engineering branches — need for engineering, for construction, tools .

Civil Engineering evolution: bridges, rods, buildings, steel, concrete, cities organization, streets
organizations, sewers, water, railways, ports, dams, architecture.

Mechanical engineering branches -the production engineering, ships, mechanical power -
industrial engineering, cars, trucks, agricultural machines, turbines, spinning , planets engineering,
projectiles, planes, rockets, marine engineering

Electric engineering: Data Encryption Standard-Block cipher principles-block cipher modes of
operation, Advanced Encryption Standard (AES) , information system developments, antenna,
mobile systems, internet, microwaves, radars, wireless systems,

Public key cryptography, expert systems, artificial intelligence, Digital Signatures:
Authentication function , Digital signature and authentication protocols , power stations, electric
Syllabus | networks, solar energy, clean energy generation,

Scientists shared in development: astronomy, math, geometry, development of Engineering fields
and their relation with nature and human sciences. Historical relation between science and
technology. Development in different engineering activities. The relation between engineering
development and Environmental development. History of engineering disciplines: Electrical
Engineering fields: energy, computers, nuclear energy, computer networks, communications,
power electricity, virtual reality, radars, medical engineering, dams; chemical engineering:
petroleum products, industrial chemistry, experiments; turbines; irrigation networks, sewer
networks, bridges, tunnels, steel structure, concrete structures; Architecture Engineering: new
cities, Engineering applications: Water and energy problems, medical engineering, auto
maintenance systems, dams, airports, Syndicate rules

References:

Faddl 5aS Aol — duaigl 48 (802)




aiaall Cilelull pllasy daas B ASMI Guwhdl @l aal) alall (Ggummall

5. Atef Mohamed Alam Ud-Din, “History of Engineering and Technology,” 2009.
6. James E. McClellan & Harold Dorn, Science and Technology in World History: An
Introduction, The Johns Hopkins University Press, 2nd Ed., 2006.
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References !
Technical Product Specification and Documentation to British and International Standards, Colin H
Simmons and Dennis E Maguire, 4th edition, 2012

..D-- -

| 20 | 60 | 100 |

20 20 100

A study of graphical representation of mechanical components involves graphical/CAD visualization
sketching, and geometric construction of mechanical components. The mechanical components includes
fasteners and welded joints, pipelines and pipe fittings, valves and springs, keys and pins, gears and
bearings, fits and tolerances. Students will layout and create 2D working industrial drawings that adhere to
industry standards illustrated using CAD drawing construction techniques that implement graphical
Syllabus | communication through the use of orthographic projection, sections views, auxiliary views and the
creation of assembly and detail mechanical components. The course also includes an introduction to 3D
model.

References

Technical Product Specification and Documentation to British and International Standards, Colin H
Simmons and Dennis E Maguire, 4th edition, 2012
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Applied
Engineering MPE 042
Mechanics

MPE 143

-ﬁﬁﬁﬁ%

Mass properties: Centroids, Center of mass, Area and Mass moment of inertia. Kinematics of rigid bodies:
Translational motion, Rotational motion, General motion, Instantaneous center of zero velocity, Rolling
motion. Kinetics of rigid bodies (force and acceleration method): Pure translational motion, Pure
rotational motion, General motion. Kinetics of rigid bodies (work and energy methods): Work done by a
force, Kinetic energy, Work, Energy principle, field forces, The potential energy, Energy conservation
principles. Kinetics of rigid bodies (impulse and momentum methods): Linear impulse momentum
relations, Angular impulse momentum relations, Impulsive forces.

Syllabus

References:
0. Merriam, J. L. and Kraige, L. G., Engineering Mechanics (Statics and Dynamics), John Wiley and
Sons, gth edition, 2018.
1. Beer, F. P.and Johnston, Jr., E. R., Vector Mechanics for Engineers (Statics and Dynamics),
McGraw Hill, 12th edition, 2018.
2. Hibbeler, R. C., Engineering Mechanics (Statics), Pearson; 14th edition, 2015
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Basic concepts and deflnltlons. System, types of systems, Property, state, Processes, thermodynamlc
equilibrium, the zeroth law of thermodynamics. System of units: unit of length, mass, time, temperature,
force, pressure, energy, power, conversion of units. Heat and work: definition of Heat, definition of work,
forms of work, displacement work, moving boundary work, electrical work, spring work, surface tension
work. Ideal gas: equation of state, specific heats, processes of ideal gas. The first law of thermodynamics:
the first law for cyclic process, the first law for a closed system, the first law for open system, steady flow
process, application of the first law. The second law of thermodynamics: limitation of the first law,
conversion of heat into work, Kelvin- Plank statement, heat engine, Clausius statement, reversed engine,
efficiency of heat engines, coefficient of performance, Clausius inequality, Carnot cycle, Carnot theorem, the
absolute temperature scale.

Syllabus

References:
e Cengel, Y. A.and M. A,, Thermodynamics: An Engineering Approach, gth edition, McGraw Hill,
2019.

e Borgnakke, C. and Sonntag, R. E., Fundamentals of Thermodynamics, 10th edition, John Wiley and
Sons Inc., 2019.
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Functions of several variables including limits, continuity, partial derivatives, Chain rule, extreme values
and applications of partial derivatives. Ordinary differential equations: Including basic concepts, method
of solving separable, Homogeneous, Exact and linear equations of first order, some applications, ordinary
differential equations of higher orders and their solutions. Partial differential equations: Including basic
concepts, types and different methods for solving heat, wave and Laplace equations. Infinite series and its
tests of convergence.
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| 00 | 60 | 20 | 20 |

- g ) abusall Ll il g i — gl (0518 Apesdalinall g s jeSU (B agla (538 - 5158 () 538 A oSl Ausigh iyl

(il cila sl 305 Ay lai AN a5 Dl pl) L — kiall Ul i 53 s (5559 -sbane oS -y e
‘I«s\,ﬂ, g g i 53 gl 3l yill AabiS ) &‘}'\Y\ ‘myl Jaeditl) dddaia caladl) U g 3l il CJL« Agll) a5l
A5 yISI A5 gaal) il 5 ¢y s il ¢ de il b g ) s Jil 5 e il 5 b gianns i) 5

i
III--E

Electrical
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PHM113

Syllabus
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MSE 1621

and
20 20 100

Electronic

Circuits
Basics of electrical engineering- Coulomb’s law- Gauss’s law in electric and magnetism- Ohm's law —
analysis of DC circuits (Kirchhoff's law’s, Maxwell’s, superposition, Thevenin’s and Norton Theorems)-
Syllabus | analysis of AC circuits- Basics of semiconductors, PN junction- applications of diode- structure,
connection, and analysis of BJT- applications of BJT- safe operation region, Types of transistors, JFETs and
MOSFETSs transistors- Thyristor and optoelectronics.
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Reports

Preparation
TRNx11

| 20 | 60 | 100 |

20 100

Elements of reports, checking, clear expression with the least number of simple words, using words
accurately, deleting and replacing redundant phrases, linking sentences, using lists and comparisons,

Syllabus | using abbreviations and numbers in sentences, using different commas, using illustrations and tables,
basic contents of reports, methods Writing reports, exercises, writing engineering reports, digital
presentation methods.
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References <
Digital Principles and Logic Design, A. SAHAN. MANNA, 2007.

Digital Electronics, Principles, Devices and Applications, Anil K. Maini, 2007.

Digital Circuits
Design and
Microprocessors

Systems numbers- Boolean algebra- logic gates- combinational and sequential circuits- The microprocessor
and its role in the microcomputer — A study of architecture, interfacing and machine language programming
for microprocessor-based systems emphasizing engineering applications of microprocessors.

References

Digital Principles and Logic Design, A. SAHAN. MANNA, 2007.

Digital Electronics, Principles, Devices and Applications, Anil K. Maini, 2007.
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Stress and strain, Principal stresses & directions, Combined stresses, Mohr's circle, Generalized Hooke's
Law (constitutive relations) for elastic materials, Plane-stress/plane strain formulations in Cartesian/polar
coordinates, Theories of elastic failure, Transmission shafts, Slopes and deflections, Strains and
deformations, Plane analysis and calculation of internal forces for statically indeterminate beams,
Flexural analysis of curved beams, Thin shell pressure vessels, Thick cylinders, Buckling of compression
members and plates, shrink fits, Thermal stresses in bars, Plates, Pistons and cylinders, Introduction to
the use of computers in Stress Analysis.

Applications of finite element methods (FEM) in stress analysis.

Syllabus | References:

3. Ferdinand Beer and E. Johnston and John DeWolf and David Mazurek, Mechanics of Materials
8th Edition, McGraw-Hill Education, 2020.

4. P.Kurowski, Engineering Analysis with SOLIDWORKS Simulation, SDC Publications, 2016.

5.  W.C.Young, R.G. Budynas, A. Sadegh, Roark’s Formulas for Stress and Strain, 8th ed., McGraw-
Hill, New York, NY, 2011.

6. W.D. Pilkey and D.F. Pilkey, Peterson's Stress Concentration Factors, 3rd ed., Wiley, Hoboken,
NJ, 2008.

7. W.D. Pilkey, Formulas for Stress, Strain and Structural Matrices, 2nd ed., Wiley, Hoboken,NJ,
2005.
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Fluid
Mechanics 3 2 1 1 4 PHM 022
1

MPE 231
- 20 20 60 100 3

Introductory concepts, Units and unit systems, Fluid properties, Fluid statics, Buoyancy, Hydro-static
force on plane and curved surfaces, Pressure variation in a fluid with rigid-body motion, Fluid kinematics,
Continuity equation, Fluid dynamics, Flow measurement and applications of Bernoulli's equation, Flow
through pipes.
Laboratory:

e Effect of momentum change.

e Pressure measurements using U-tube manometers.

e Flow measurement using Venturi-meter.

e Velocity survey in a circular pipe using pitot tube.

e Primary and secondary losses in pipes.
References:

e B.R.Munson, D.F. Young, T.H. Okiishi, W.W. Huebsch “"Fundamentals of Fluid Mechanics”

8th Edition, Wiley, NY (2016).
e Y. Cengel, John M. Cimbala “Fluid Mechanics: Fundamentals and Applications” NY (2006).
e R.W.Fox, A.T. McDonald, and P.J. Pritchard “Introduction to Fluid Mechanics”, Wiley, NY

(2004).
MDP152
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Materials engineering: Introduction on materials Engineering (Metals, Polymers, composites,
Ceramics....etc); Types of engineering materials, Crystal structure, Imperfections in crystalline structures
and their relation to properties, Strengthening mechanisms, Solidification and grain formation, Binary
phase diagrams, Iron carbon diagram, Heat treatment, Engineering alloys and their properties. Polymers:
Structure, Types, Properties, Deformation and applications. Ceramics: Structure, Types, Properties and
applications, Composite materials. Testing of materials: Mechanical behavior of materials (elastic and
plastic behavior), Mechanical testing (tension, compression, bending, shear, hardness, impact, creep,
fatigue), Type of fracture, Property/structure relationship, Wear, introduction on non-destructive tests,
Corrosion, and corrosion prevention.
References:

8. Pelleg, Joshua, Mechanical Properties of Materials, springer, 2013.

9. Kyriakos Komvopoulos, Mechanical Testing of Engineering Materials, Cognella academic

publishing, 2011.
10. William D. Callister Jr., David G. Rethwisch, Callister's Materials Science and Engineering, 10th
Edition, 2019.

Laboratory:

11. Microstructure evaluation

12. Tension test

13. Compression test

14. Bending test

15. Hardness test

16. Impact test

Syllabus
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Mathematlcal
Transformations
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Laplace transform and its applications for solving ordinary, integral and partial differential equations.
Fourier series and its applications for solving partial differential equations complex Fourier transform,
Fourier transform and its applications. Vector analysis: vectors in space, dot and cross product and addition
and their applications. Linear programming.
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| Mechanisms: Deflnltlons, inversions, degrees of freedom, motion constraints. Position, veIOC|ty, and
acceleration analysis of mechanisms. Static and dynamic force analysis of mechanisms. Planar linkage
design. Flywheel and turning moment diagram. Cams: types of cams, types of followers, motion of
followers, and cam profile. Gears: types of gears, gear geometry and gear trains. Balancing of rotating
masses. Balancing of the reciprocating engines. Gyroscopes.

Syllabus

References:
17. K.J. Waldron and G. L. Kinzel, Kinematics, Dynamics, and Design of Machinery, John Wiley; 3rd
edition, 2016.
18. D. H. Myszka, Machines and Mechanisms, Pearson Inc.; 4th edition, 2010.
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MSE 214

References VeI
. Budynas, R & Nisbett, K 2007, Shigley's Mechanical Engineering Design (S units), 8th edn,
McGraw Hill, New York, NY g‘l“"

. Shahin Nudehi and John Steffen Analysis of Machine Elements Using SOLIDWORKS
Simulation 2020, SDC publications

ST

-ﬁﬁﬁﬁ%

Shafts and axles — Power screw — Keys — Clutches — springs — Couplings — Bolts — Chains and ropes — Belts,
using finite analysis software packages - design and simulation using software packages

References

Syllabus | « Budynas, R & Nisbett, K 2007, Shigley's Mechanical Engineering Design (Sl units), 8th edn,
McGraw Hill, New York, NY

. Shahin Nudehi and John Steffen Analysis of Machine Elements Using SOLIDWORKS Simulation
2020, SDC publications,

Computer
Aided
Mechanical

MSE 214 | Design (1)
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1. Lecture Notes on Automatic Control Engineering-2020
2. Modern control Engineering, K. Ogata, Prentice Hall — 2010
3. Automatic Control Systems, B.C. Kuo, Prentice-Hall Inc- 2012.

Automatic
control (1)

20 20 60 100 2
Introduction, Dynamics of electrical and mechanical systems, Mathematical models, Analogy
between electrical and mechanical systems, System equations, Linear models, Derivation of
mathematical models from experimental data, State variable approach, Control system
components, Transform to frequency domain, Block diagram representation, Signal flow graphs,
Stability criteria, Frequency response methods, Bode plots, Nyquist criterion, Root-locus method.
Root locus compensation, Domain separation criterion, Cascaded and feedback compensation,
Syllabus | Frequency response plots, Design of automatic excitation control and stabilization, Load
frequency control, Liapunove’s second method.

References:
1. Lecture Notes on Automatic Control Engineering-2020.

2.Modern control Engineering, K. Ogata, Prentice Hall - 2010.

3. Automatic Control Systems, B.C. Kuo, Prentice-Hall Inc- 2012.
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Theory
and
Technolog MDP 061
y of Metal
MDP36 Cutting

| .
Basic concepts and definitions, Tool geometry (definitions, reference planes, geometry of single
point tools, twist drills and milling cutters), Tool materials (types and applications), Chip
formation (types of chips, built up edge BUE, chip compression ratio, determination of shear
angle and shear strain), Mechanics of metal cutting (merchant's analysis, factors affecting cutting
forces), Measurement of the cutting forces, Empirical cutting force relationships in conventional
cutting (turning, drilling and milling), Heat in metal cutting (heat generation and dissipation,
cutting temperature, measurement, distribution, relationships of cutting temperature), Tool
failure (types and causes), Tool wear and its measurement, Tool life, Taylor's relationship, Factors
Syllabu affecting tool life, Chatter in machining (causes, measurements, limiting width of cut, factors,

S affecting the limiting width of cut), Cutting fluids (functions, requirements, types and
applications), Surface roughness (sources, parameters, factors affecting surface roughness,
theoretical relationship), Machining economy (machining cost equation, optimum tool life,
optimum machining variables), Machinability (definitions, criteria and indices).

References:
¢ Elhofy, H., Fundamentals of machining processes, Conventional and nonconventional
processes, CRC Press, 2014.

e David A. Stephenson, John S. Agapiou, Metal Cutting Theory and Practice, CRC Press,
2005.
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e B.L.Juneja, Fundamentals of Metal Cutting and Machine Tools, New Age International,
2003.
Laboratory: Metal Cutting Lab
e Metal cutting experiments
e Tool geometry
e Chip formation
e Chip compression ratio
e Cutting forces (orthogonal cutting)
e Cutting forces (conventional cutting in turning and drilling)
e Measurement of cutting temperature in turning
e Measurement of tool wear and tool life
e Chatterin turning (limiting width of cut)
e Measurement of surface roughness in turning
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References okl
William Bolton, Mechatronics, Electronic control systems in mechanical and electrical engineering,
Pearson Education Limited, 2015

Alciatore, D. G. and Histand, M.B., Introduction to Mechatronics and Measurement Systems, McGraw
Hill, 2012.

Introduction to mechatronic systems - Sensors & Signal Conditioning. Actuating Systems: Pneumatic and
Hydraulic - Actuating Systems: Mechanical, Electrical -System Modeling: Mathematical Modeling,
Electrical- modeling - System Modeling: Mechanical Modeling, Thermal Modeling - System Response -
Closed Loop Control- Microprocessors and Microcontroller systems- PLC system -Mechatronic System
Projects: Study case — special topics-Mechatronics design- The role of modeling in mechatronics design —
simulation of mechatronics using mechatronics simulation software —intelligent mechatronics systems —

Syllabus
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Applications: CNC machines — robots — Micro electro mechatronic systems MEMS (Intelligent sensors,
micro pump, ...) - Medical applications - other mechatronic products (Home appliances, ...).

References

William Bolton, Mechatronics, Electronic control systems in mechanical and electrical engineering, Pearson
Education Limited, 2015

Alciatore, D. G. and Histand, M.B., Introduction to Mechatronics and Measurement Systems, McGraw Hill,

2012.
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1. Bjarne Stroustrup, “The C++ Programming Language”, 3rd Edition, Pearson Education, 2007.
2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C++”, 2nd Edition, Pearson
Education, 2005
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3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction to
Algorithms", Second Edition, Mc Graw Hill, 2002.

4. Michael T Goodrich, Roberto Tamassia, David Mount, "Data Structures and Algorithms in
C++", 7th Edition, Wiley Publishers, 2004

Syllabus

Data
Structures
and Design

& analysis of

algorithms

HUM 031

Introduction to Data structures Data structures: Types. Algorithm design, concurrency,
redundant, and recursive algorithms. Time Complexity, memory complexity, Time-Space Trade
off. DYNAMIC PROGRAMMING algorithms: Overview, allocation algorithms, Traveling salesman
Problem, longest Common sequence, Use of pointers in data structures, pointers as values,
pointers as object and function.

String manipulation, copying, catenation, matching, Character String in C, Character String
Operations,

Array Definition and Analysis, Representation of Linear Arrays in Memory, Traversing of Linear
Arrays, Insertion And Deletion, Single Dimensional Arrays, Two Dimensional Arrays,
Multidimensional Arrays, Function Associated with Arrays, Arrays as parameters, Implementing
One Dimensional Array, Sparse matrix.

Introduction to Stacks and queue Stack: Definition, Array representation of stacks, Operations
Associated with Stacks- Push & Pop, Polish expressions, Conversion of infix to postfix, infix to
prefix (and vice versa),Application of stacks recursion, polish expression and their compilation,
conversion of infix expression to prefix and postfix expression, applications of stack in function
call,.

Queue: Definition, Representation of Queues, Operations of queues- Q-Insert, Q-Delete, Priority
Queues, Circular Queue, De-queue.

Dynamic Data Structure Linked list: Introduction to Singly linked lists: Representation of linked
lists in memory, Traversing, Searching, Insertion, Deletion from linked list, doubly linked list,
circular linked list, generalized list. Applications of Linked List-Polynomial representation using
linked list and basic operation. Arrays using linked list.

Trees: Basic Terminology, Binary Trees and their representation, expression evaluation, Complete
Binary trees, extended binary trees, Traversing binary trees, Searching, Insertion and Deletion in
binary search trees, General trees, AVL trees, Threaded trees, Binary trees. Applications of trees
in sorting, search

Graphs: Terminology and Representations of Graphs & Multigraphs, Directed Graphs, Sequential
representation of graphs, Adjacency matrices, Transversal Connected Component and Spanning
trees, Shortest path in graph algorithms.

Sorting and Searching algorithms: Insertion Sort, Bubble sort, Selection sort, Quick sort, two-way
Merge sort, Heap sort, Partition sort, Shell sort, Sorting using linked lists, sorting using trees,
radix sort, key (Hash ) sort, DIVIDE AND CONQUER sort ALGORITHMS. Linear search, Binary
search, breadth first search, depth first search, intelligent search,

Faddl 5aS Aol — duaigl 48 (819)
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File structures: Physical storage media, File Organization, Linked organization of file, Inverted file,
Organization records into blocks, Sequential blocks, Indexing, Multilevel indexing, Tree Index
files, Random file, Primary Indices, Secondary Indices.

References:

1. Bjarne Stroustrup, “The C++ Programming Language”, 3rd Edition, Pearson Education, 2007.

2. Mark Allen Weiss, “"Data Structures and Algorithm Analysis in C++”, 2nd Edition, Pearson
Education, 2005

3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction to
Algorithms", Second Edition, Mc Graw Hill, 2002.

4. Michael T Goodrich, Roberto Tamassia, David Mount, “"Data Structures and Algorithms in C++”,
7th Edition, Wiley Publishers, 2004
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Englneerlng
Econom

Englneerlng economy and cost concepts. Cash flow, smgle payment, unlform series payments, series
of cash flow, discount factors and equivalence; gradient uniform series, uniform infinite series.
Comparison of alternatives, payback period, present worth value, equivalent uniform value, internal
rate of return, benefit-cost analysis, inflation and price change. depreciation methods, nature of
depreciation, straight line method, declining balance method, increasing decline method, book value
method, service output method of depreciation. Break-even analysis. Decision making, decision under
certainty, decision under risks, decision under uncertainty, decision trees.

Syllabus

References:
e Blankand Tarquin, “Engineering Economy,” 7th Ed., McGraw-Hill, NY, 2008.
e Sullivan, W.G., Bontadelli, J.A., and Wicks, E.M., “Engineering Economy,"” 11th edition,
Prentice Hall, 2004.
e Thuesen, G.J., and Fabrycky, W.J, “Engineering Economy,” 12th edition, Prentice Hall,
2007.
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MSE 215

References
. Budynas, R & Nisbett, K 2007, Shigley's Mechanical Engineering Design (Sl units), 8th edn, Sgiceall
McGraw Hill, New York, NY
. Shahin Nudehi and John Steffen Analysis of Machine Elements Using SOLIDWORKS ‘?“'1*"
Simulation 2020, SDC publications,

. Paul Kurows, Engineering Analysis with SOLIDWORKS Simulation 2020, SDC publications.
. Solid works manual

Computer
Aided
Mechanical 3 2 3 5 MSE 214
MSE 215 | Design (2)

20 20 100

Power transmission elements — Design of variable speed drives — Theory of hydrodynamic lubrication —
Systems of lubrication and greasing — Hydrostatic lubricating — design and simulation using software
packages -project
References

Syllabus . Budynas, R & Nisbett, K 2007, Shigley's Mechanical Engineering Design (Sl units), 8th edn,
McGraw Hill, New York, NY
J Shahin Nudehi and John Steffen Analysis of Machine Elements Using SOLIDWORKS Simulation
2020, SDC publications,
. Paul Kurows, Engineering Analysis with SOLIDWORKS Simulation 2020, SDC publications.
. Solidworks manual
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1. Kannan Moudgalya, "Digital Control,” 2nd Ed., Wiley-Interscience, 2009.

2. J. R. Leigh, “Applied Digital Control: Theory, Design and Implementation,” 2nd Ed., Dover
Publications, 2006.

3. G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,” 3rd Ed.,

Addison-Wesley, 1998.

Dlgltal
CCE 313
Control

| 0 | 20 | 60 | w0 | 003 |

Contents:

introduction to digital control, the representation of discrete systems, mathematical modeling of

the discrete data, Z transform, discrete transfer function in Digital Control Systems, signals flow

of digital system, analysis of the stability of digital systems, analysis of the response time for

digital systems, design digital control using methods of drawing engineering and bode diagrams,

nonlinear controller, multi-input and multi-output control systems, - feed-forward control

system, dynamic compensator, effects of interaction, logical controller, interacting and non-

interacting controller, Pumpless controller - Adjust transactions - serial controller — feed-forward

control digital control system- multiple variables controller- adaptive controller.

References:

1. Kannan Moudgalya, “Digital Control,” 2nd Ed., Wiley-Interscience, 2009.

2. J.R. Leigh, “Applied Digital Control: Theory, Design and Implementation,” 2nd Ed., Dover
Publications, 2006.

3. G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,” 3rd Ed. ,

Addison-Wesley, 1998.

Syllabus
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Electric
Motors
and
Special 3 2 1 2 5 MSE 161
Electric
Machine
s

MSE
262

Electromechanical amplifiers- Repulsion motor- Permanent magnet dc machines — Brushless dc
machines- Fractional horse power dc motors - Linear induction motor - Fractional horse power
Syllabu | induction generator - special synchronous machines- Three phase reluctance motors — Switched

S reluctance motors - Hysteresis motors — Stepper motors-Fractional horse power induction
motors-hyper conductive generator - (three phase motors — single phase motors) — Universal
motors.
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References
¢ Introduction to Instrumentation, Sensors, and Process Control, by: William C. Dunn, 200s5.
e Introduction to Instrumentation and measurements, by: Robert B. Northrop, 2005

Sensors and
20 20 60 100

Measurement
Devices
Introduction to sensors- sensors types- Information and Signal Processing, Type of Measurements and
Instrumentation Specification, Intelligent Instrumentation, Temperature Measurements, Torque
Measurements, Pressure Measurements, Selected Other Measurements: Humidity, Acidity, Density,
Sound, Level, Motion, Chemical Analysis, Digital Transducers, Instrument Technology: Design and
Syllabus | Construction of Instruments, Instrument Installation, Display and Recording, Reliability, Safety, Design and
Construction, Redundant Measurement and Their Role in Fault Detection.

MSE232

References
. Introduction to Instrumentation, Sensors, and Process Control, by: William C. Dunn, 2005.
o Introduction to Instrumentation and measurements, by: Robert B. Northrop, 2005

MDP 332
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Mechanica 5 5 5
| Vibration

Introduction. Solutlon of the vibration equations. Vibration of single degree of freedom systems
(free and forced). Lagrange equations. Vibration isolation. Vibration measurements. Vibration of
two degree of freedom systems (free, forced). Vibration absorber. Vibration of multi-degree of
Syllabu freedom systems.

S References:

e Ahmed Shabana “Theory of Vibration” Springer; 3rd edition, 2019.
e Rao, Singiresu S., Mechanical Vibrations, Pearson; 6th edition, 2018.
e Thomson, William T., Theory of Vibration with Applications, Pearson; sth edition, 1997.
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4. Bimal K. Bose, Power Electronics and AC Drives, Prentice Hall, 2001. PN

5. Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,
Applications and Design, John Wiley and Sons Inc., 1990.

6. M.H. Rashid, Power Electronics, Circuits, Devices And Applications, Prentice Hall, 4th
edition, 2013. [Required Book]

Power

Contents:

Introduction to power electronics, Power diodes, Thyristors: Construction, Characteristics -
application in rectifier circuits (converters), Firing circuits, Power transistors as switches, Phase
shift controls, Phase controlled rectifiers-static switches.

Syllabus | References:

4. Bimal K. Bose, Power Electronics and AC Drives, Prentice Hall, 2001.

5. Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,
Applications and Design, John Wiley and Sons Inc., 1990.

6. M.H. Rashid, Power Electronics, Circuits, Devices And Applications, Prentice Hall, 4th
edition, 2013. [Required Book]
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Basic Components of any Hydraulic Circuit. Tanks, Filters and Hydraulic Fluids. Fluid properties
and testing. Hydraulic Pumps: Gear pumps, Vane pumps, Piston pumps. Hydraulic actuators:
Hydraulic cylinders and limited rotation actuators, Hydraulic motors, Hydrostatic transmissions.
Control Valves: Directional-, Pressure-, and Flow-control valves. Accessories: Accumulators,
Pressure intensifiers. Basic Circuits and Applications. Pneumatics: Development of compressed
Syllabu | Air. Working Elements: Pneumatic Cylinders, Rotary Actuators, Pneumatic Motors, Control

S Valves: Directional-Control Valves, Pressure Control Valves, Flow Control Valves Basic Pneumatic
Circuits. Basic pneumatic control circuits, Industrial Applications.

References:
e Pneumatic and Hydraulic Systems, Bosch Publications, SAE, 1994.
e Advances in Hydraulic and Pneumatic Drives and Control. Springer 2020
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References

Hackworth and Frederick D. Hackworth, Jr.
Automatio

n and
Architecture of Industrlal Automation Systems Measurement systems (Temperature pressure —
control systems overview — process control —sequence control, PLC and RLL (Introduction —
programs —syntax —examples)- PLC hardware environment — Introduction to CNC machines — Flow
3 — Electric drives — introduction to Industrial communications — Higher level automation systems —

special topics.
Programmable Logic Controllers: Programming Methods and Applications, by John R. Hackworth
and Frederick D. Hackworth, Jr.

Programmable Logic Controllers: Programming Methods and Applications, by John R.
Industrial
Control
force —torque — Flow — signal conditioning — data acquisition systems ) — Industrial automatic
Syllabu | control systems — overview of Hydraulic control systems —overview of Pneumatic control systems
References
MSE 341
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1- Steven F. Barrett <Daniel J. Pack, Microcontroller Programming and Interfacing Texas
Instruments MSP430: Part Il, 2011
2- Pablo Mary and Panda Jeebananda, Microprocessors AND Microcontrollers, 2016

Microcontrolle
rs and
Interfaces

MSE
341

Embedded system elements: Sensors, Actuators, Interrupts and Exceptions, Parallel I/O, Timer
Functions, Analog Interfaces (ADCs and DACs), Serial Communication (SCl, SPI, and/or 12C),
Controller Area Networks (CAN), Real Time Operating Systems (RTOS), multi-tasking application
software, main loop designs, inter-task communication, cooperative and priority pre-emptive
designs. practical aspects of using a microcontroller for real time embedded applications.
Syllabu | programming the interface peripherals of a microcontroller such as timers, analog-to-digital

S converters, serial, keypads, LCD displays, and pulse width modulation for embedded applications
and provides the fundamentals of interrupt-driven programs for real time systems.
References
1- Steven F. Barrett <Daniel J. Pack, Microcontroller Programming and Interfacing Texas
Instruments MSP430: Part I, 2011
2- Pablo Mary and Panda Jeebananda, Microprocessors AND Microcontrollers, 2016
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Introduction to robotic systems: importance and applications. Spatial descriptions and
transformations. Forward and inverse kinematics of robots. Jacobians: velocities and static forces
Syllabu analysis of robots. Trajectory generation. Robot dynamics.
References:
e John Craig “Introduction to Robotics: Mechanics and Control” Pearson; 4th edition, 2017.
Lung — Wen Tsai "Robot Analysis: The mechanics of serial and parallel manipulators” John Wiley &
Sons, Inc., 1999.

S
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eferences

Craig Cluever, “Dynamic Systems: Modeling, Simulation, and Control” John Wiley & Sons, Inc., 2015. ‘?“'1*"
Robert Woods and Kent Lawrence, *“Modeling and Simulation of Dynamic Systems” Prentice-Hall, Inc.,

1997.

Computer
Aided HUM o031,
Modeling 3 2 - 3 5 MPE 231,
and MPE 111
MSE 342 Simulation

Mathematical modeling of physical systems — Mechanical, Electrical, Fluid and thermal systems — Power
transmission systems — Automobile suspension systems — Numerical solution using Runge — Kutta method
— State space representations of dynamic systems — computer simulation with MATLAB and DYNAST
software packages — Case studies.

References

Craig Cluever, “Dynamic Systems: Modeling, Simulation, and Control” John Wiley & Sons, Inc., 2015.
Robert Woods and Kent Lawrence, “Modeling and Simulation of Dynamic Systems” Prentice-Hall, Inc.,

1997.

Syllabus
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Non-
Traditional MDP 362
MDP36 g Process
manufacturing.
Nontraditional machining: Electrical Discharge Machining (EDM), Wire EDM- Chemical Machining
Syllabu | water-Jet Cutting etc.
S References
R Sschmid. (Prentice Hall), 2006.
e Elhofy, H., Advanced machining processes, nontraditional and hybrid machininh

AdlaYL el - Slleall Jagads 8 Cuulall aladiul — giaill 4 culall aladi)
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Manufacturin
Using the Computerin Manufacturlng the use of computers in operations pIannlng addltlve
(CM), Ultrasonic Machining (USM), Laser—-Beam Machining (LBM), Water Jet Cutting, Abrasive
e Manufacturing Engineering and Technology Fifth Edition - Serope Kalpakjian and Steven
processes, McGraw-HlIl, 2005.
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References ‘?"‘h‘"
Alciatore, D.G, Histand, M.B, Introduction to Mechatronics and Measurement Systems, 4th

edn, McGraw Hill Publisher, 2011.
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Training on operatlonal ampllﬁers sngnal modulatlon PWM) and logic circuits- Interfacmg a

microprocessor to a dc/stepper motor — PWM driven dc motor velocity control using a

microprocessor — PWM- driven dc motor position control with shaft encoder feedback — speed

Syllabu | control of conveyers — A/D & D/A converters- Position control of a 2 axes manipulator using a
s microcontroller -project

References

Alciatore, D.G, Histand, M.B, Introduction to Mechatronics and Measurement Systems, 4th edn,

McGraw Hill Publisher, 2011.
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References VeI
o Computer Vision: Algorithms and Applications, Richard Szeliski okl
J An Introduction to Digital Image, Processing with Matlab. .
o Ze Nian Li, and Drew, M., “Fundamentals of Multimedia”, Pearson / Prentice Hall,
ISBN: 0-13-061872-1 (2004).

Compute
rV|5|on PHM 4

| 20 | 20 | 60 | a0 | |

Fadudl a8 dnal — dutigh A8 (834)




aiaall Cilelull pllasy daas B ASMI Guwhdl @l aal) alall (Ggummall

The goal of computer vision is to compute scene and object properties from images and video.
This introductory course includes feature detection, image segmentation, motion estimation,
object recognition, and 3-D shape reconstruction through stereo, photometric stereo, and
Syllabu structure from motion.

References
s . Computer Vision: Algorithms and Applications, Richard Szeliski
J An Introduction to Digital Image, Processing with Matlab.
o Ze Nian Li, and Drew, M., "Fundamentals of Multimedia”, Pearson / Prentice Hall, ISBN:

0-13-061872-1 (2004).
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(1)

50 - 100
| Thestudent analyzes and designs an integrated engineering system using the principles, foundations and
engineering skills that he acquired during the different years of study. The project report submitted by the
student includes details of the analysis and design steps achieved for the requirements of the relevant
work assets, including computer applications for mathematical simulation of the designed system and
laboratory tests if necessary. It also includes drawings and engineering maps necessary to implement the
designed engineering system. When discussing his project, the student must demonstrate his full
understanding and understanding of the engineering principles, foundations and elements upon which his

project is based, and his ability to apply them in the field of his engineering work in the future

MSE 401

Syllabus

MSE 434
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References
Smart sensors for industrial applications, by: Krzysztof Iniewski,2017.
Clarence W. de Silva, Mechatronic Systems: Devices, Design, Control, Operation and Monitoring,2008

Mechatronlcs
Systems (2)

| Calibration of pressure, flow, temperature transducers — calibration of displacement force transducers —
measurement of pressure, flow, temperature, displacement and force- — Digital measurement of
temperature using PC — Digital measurement of pressure using a PC — Digital measurement of displacement
using a PC — Control of variable flow process using a microcontroller - Transient response of a pneumatic
Syllabus | position servo system, transient response of a level control system with different controllers P-PI-PID —
Transient response of flow control process — transient response of temperature control process

References

Smart sensors for industrial applications, by: Krzysztof Iniewski,2017.

Clarence W. de Silva, Mechatronic Systems: Devices, Design, Control, Operation and Monitoring,2008
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Static force and compliance. Robot dynamics. Linear and nonlinear control of robots. Force control of
robots. Robot sensing. Robot programming languages and systems.
References:
e John Craig “Introduction to Robotics: Mechanics and Control” Pearson; 4th edition, 2017.
e Lung-Wen Tsai "Robot Analysis: The mechanics of serial and parallel manipulators” John Wiley
& Sons, Inc., 1999.

Syllabus
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100

Analogue signal — analog input device- analog output device- number systems — memory allocations —
Syllabus | mathematical operations — direct and indirect addressing — analog to digital converter — connection to
communication and user interfaces — motor speed control using inverter- Applications.

BUS 421
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References
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J Slack, N.; Chambers, S.; Harland, C. and Others, Operations Management, Pitman Publishing
Co., London, 1966.

. Gail, F. B. and Balkwill, J.,, Management in Engineering: Principles and Practice, Prentice Hall,

Projects
Management

Planning in the different project stages — different method of preparing the time schedules Construction
project organization by owner and contractor points- - Various methods for preparation of time programs
for projects- Types of contracts and bidding methods- Cash-flow - Cost estimation - Bidding competition
control- Follow up of project.

Syllabus | References
. Slack, N.; Chambers, S.; Harland, C. and Others, Operations Management, Pitman Publishing Co.,
London, 1966.
. Gail, F. B. and Balkwill, J.,, Management in Engineering: Principles and Practice, Prentice Hall, N.Y,
1996.
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PrOJect
2)

50 - 100
| Thestudent analyzes and designs an integrated engineering system using the principles, foundations and
engineering skills that he acquired during the different years of study. The project report submitted by the
student includes details of the analysis and design steps achieved for the requirements of the relevant
work assets, including computer applications for mathematical simulation of the designed system and
laboratory tests if necessary. It also includes drawings and engineering maps necessary to implement the
designed engineering system. When discussing his project, the student must demonstrate his full
understanding and understanding of the engineering principles, foundations and elements upon which his

project is based, and his ability to apply them in the field of his engineering work in the future

MSE 402

Syllabus
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Syllabu

Plant orgamzatlon. Orgamzation charts, Decision making process and theory, Project
management: Planning and scheduling with gantt charts, PERT/ CPM, Design of work systems:
Job design, Work measurement, Facilities layout: Basit Type layouts, Design of product layout
(line balancing), Design of process layout, Production planning and control: Forecasting,
Scheduling and sequencing, Inventory management, Operations research: Linear programming
(formulation, graphical solution, simplex method), Transportation problem, Assignment problem.

S

References:

e Taha, Hamdy A., Operations Research, Prentice Hall Inc., 1997.

McGraw Hill, 1998

e  Stevenson, William J., Production/Operations Management, McGraw Hill, 1997.
e Daniel Sipper and Bulfin, Robert L., Production: Planning, Control and Integration,

031,
PHM 114
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9. ‘Probabilistic Inductive Logic Programming’, Theory and Applications, Luc De Raedt
Paolo Frasconi Kristian Kersting Stephen Muggleton (Eds.), 1998.

10. ‘Artificial Intelligence, A Guide to Intelligent Systems’, Second Edition, Michael
Negnevitsky, 2005.

@UIJZ:SAML? — duwaugll 4K (841)




slesaall Sole Ll pllas dass6Y] AsdUI Lwhpll Sohyaal) plall §giomall

11. Artificial Intelligence, A Modern Approach, Third Edition, Stuart J. Russell and Peter
Norvig, 2010.

. Python Tutorial, Release 2.7.10, Guido van Rossum, and the Python development
team, 2015.

Acrtificial
Intelligence
and
applications

HUM 031,
PHM 114

CCE
243

Contents:

Introduction to Al. (What is Al? - The Turing Test approach - The cognitive modelling approach -
The laws of thought approach - The rational agent approach. The Foundations of Artificial
Intelligence — The History of artificial Intelligence. Introduction to Intelligent Agents - How Agents
Should Act -The ideal mapping from percept sequences to actions - Structure of Intelligent Agents
-Agent programs). Introduction to Al languages. Problem solving (Introduction to Problem-
solving - Solving Problems by Searching, Choosing states and actions - Example Problems Game
playing, (Toy problems -Real-world problems )- Search Strategies (Breadth-first search - Uniform
cost search - Depth-first search )Informed Search Methods - Search, Heuristics ( Best-First Search
—greedy search —A* search) State space representation, , Probabilistic reasoning ( Bayes network,
dependent & independent events, adaption of Bayes rule, conditional independence, confounding
cause of Bayes network, D-separation. Applications (Brief notes on Neural Networks).
References:
5. ‘Probabilistic Inductive Logic Programming’, Theory and Applications, Luc De Raedt
Paolo Frasconi Kristian Kersting Stephen Muggleton (Eds.), 1998.
6. ‘Artificial Intelligence, A Guide to Intelligent Systems’, Second Edition, Michael
Negnevitsky, 2005.
7. Artificial Intelligence, A Modern Approach, Third Edition, Stuart J. Russell and Peter
Norvig, 2010.
8. Python Tutorial, Release 2.7.10, Guido van Rossum, and the Python development team,

2015.
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Statistic
s and
Quality

Control
MDP372

| 20 | 20 | 60 | 100 | 2

Presentation and description of data, Theory of probability, Discrete probability distributions,
Continuous probability distributions, Sampling distributions, Estimation theory, Testing
hypotheses, Regression and correlation analysis, Quality definitions and concepts, Process
capability analysis, Theory of control charts, Statistical control charts for attributes, Statistical
Syllabu control charts for variables. Acceptance sampling: Principles and concepts, Acceptance sampling
by attributes, Acceptance sampling by variables.
References:
Douglas C. Montgomery, Introduction to Statistical Quality Control, 8th Edition, e
Wiley Print, 2019.
Montgomery, D. C., Introduction to Statistical Quality Control, John Wiley and e
Sons N.Y., 1997.

S
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References
Smart sensors for industrial applications, by: Krysztof Iniewski, 2013

Industrial
Sensors MSE 232
Applications

mmmﬁ

Limit switches — Inductive proximity sensors — capacitive proximity sensors — ultrasonic proximity sensors —
Photoelectric proximity sensors - Speed measurement- Determining rotational speeds- analog inductive
Syllabus | sensors characteristics and applications - analog diffuse optical sensor characteristics and applications —
linear potentiometer - Position detection by means of an ultra-sonic sensor

References
Smart sensors for industrial applications, by: Krysztof Iniewski, 2013
MSE 322
s s il T 50 s - deaadl 3 3 e 55 3 L S 5 (o yadl e Sgizeall
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References
-Programmable Logic Controllers: Programming Methods and Applications, by John R. Hackworth and
Frederick D. Hackworth, Jr.

-Lab. Manuals of each module

Industrial
Automation MSE 321
Applications

ﬁmﬁ

MSE 322

20 20 100 3

Course Contents

The student practices programming and troubleshooting problems on the following training kits: The
conveyor belt trainer — Automatic storage / retrieval system application —elevator trainer kit- manufacturing
automation system training set — parking tower system trainer

References

-Programmable Logic Controllers: Programming Methods and Applications, by John R. Hackworth and
Frederick D. Hackworth, Jr.

-Lab. Manuals of each module

Syllabus

MSE 232
MSE 231
CCE 312

20
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MSE 232
to UGV MSE 231
Systems CCE 312

MSE 353

20 20 60 100
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Course Contents

Overview of UGV system — Role of UGV systems - System architecture - Current UGV systems — History of
development —Over view of System components (Sensors —control — Communications — Structure and
powertrain) — Current development programs — Expected future of UGV systems

Syllabus

gl
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MDP 231
MSE 353

20 WW#

Introduction to mobile robots locomotion systems- Kinematic Models and Constraints (Representing
robot position- Forward kinematic models- Wheel kinematic constraints- Robot kinematic constraints-
Syllabus | Examples: robot kinematic models and constraints) - Mobile Robot Maneuverability(Degree of mobility-
Degree of steerability -Robot maneuverability)- Mobile Robot Workspace (Degrees of freedom -
Holonomic robots - Path and trajectory considerations) - Beyond Basic Kinematics - Motion Control
(Kinematic Control)- Open loop control (trajectory-following)- Feedback control- Selected topics.

Mechanics
of Mobile

Robots
MSE 354

Course Contents
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References

Cundiff, J.S., “Fluid Power Circuits and Control — Fundamentals and Applications”, CRC Press LLC, Boca

Raton, 2002. Sgioea]!

Esposito, A., “Fluid Power with Applications”, 4th Edition, Prentice Hall, Inc., New Jersey, 1997. okl

Parr, A., “Hydraulics and Pneumatics — A Technician’s and Engineer’s Guide”, 2nd Edition, Butterworth-
Heinemann, Oxford, 1999.

Rabie, M.G., “Fluid Power Engineering”, McGraw-Hill, New York, 2009

MSE 321
MPE 463

Wmm

Exercises: Bench drill-Feed unit for sheet metal trip-Filling device-Stamping device-Drilling jig-Clamping
unit for grinding-Forming press-Embossing device-Handling device-Drilling and reaming machine-
Loading station—Internal grinding machine-Assembly unit-Molding press-Pick-and-place unit-Galvanising
process- Rotary indexing station- other applications

References

Syllabus | cundiff, J.S., “Fluid Power Circuits and Control — Fundamentals and Applications”, CRC Press LLC, Boca
Raton, 2002.

Advanced
Electro-
Pneumatics

MSE 423

20

Course Contents

Esposito, A., “Fluid Power with Applications”, 4th Edition, Prentice Hall, Inc., New Jersey, 1997.

Parr, A., “Hydraulics and Pneumatics — A Technician’s and Engineer’s Guide”, 2nd Edition, Butterworth-
Heinemann, Oxford, 1999.

Rabie, M.G., "Fluid Power Engineering”, McGraw-Hill, New York, 2009
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References Syixal
Machining and CNC Technology ",by Michael Fitzpatric,2004 tg“"*"
Steve Krar and Arthur Gill, CNC Technology and Programming, McGraw Hill Publishing Co., 1990.
John Polywka and Stanley Gabrel, Programming of Numerical Controlled Machines, Industrial Press
Inc., 1992.
Mikel Ynch, Computer Numerical Control for Machining, McGraw- Hill, Inc., 1999

MDP 362
Machlnes MSE 335

| 20 | 20 | e | 100 |

Course Contents

Components of CNC machines (mechanical parts, sensors, transducers, limit switch, speed drives and
control, hot electrical panel), Describing the operation panel of CNC machine tool (emergency stop, mode
select, cycle start, feed hold, single block, optional block skip, dry run, reference return, feed rate override,
rapid traverse, machine lock, optional stop .... Etc), Data, Coding system, Data entry, Axes, Programming
of CNC machines, Manual programming for complex work pieces, Manual programming using fixed
Syllabus | cycles, Looping, Subroutines etc.

References

Machining and CNC Technology ",by Michael Fitzpatric,2004

Steve Krar and Arthur Gill, CNC Technology and Programming, McGraw Hill Publishing Co., 1990.

John Polywka and Stanley Gabrel, Programming of Numerical Controlled Machines, Industrial Press Inc.,

1992.
Mikel Ynch, Computer Numerical Control for Machining, McGraw- Hill, Inc., 1999
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CCE 312
MSE 354

Control of
60

Robots
MSE 455

Mobile
100

20

Course Contents

Introduction to control ( Control theory — Need for models — cruise controllers- control design basics —
performance objectives — PID control — Implementation)— Mobile robots(Introduction to navigation-
Differential drive robots- Odometry sensors —Behavior based robotics — Go-to Goal — Obstacle avoidance)
Syllabus | —Linear systems( state-space model- linearization- LTI systems — Stability — Swarm robotics — Output
feed- State feedback) — Control Design (Stabilization- Pole-Placement — controllability- Segway robots —
observers & observability — The separation principle- practical considerations) — Hybrid systems — The
navigation problem( Hard switches vs Blendings- convex and non-convex worlds - boundary following —

complete navigation system -Control design), other topics
-...- MSE 456

ﬁmﬁ

3 100 20

HAAA.\S‘ B ldl ana g —caliall Sl LAl - A yall dalisall cnly S UGV ?IL.J\ c_v\.\lk.u 2% - UGV dage 25
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MSE 215
MSE 262
MSE 354

Syiceall

Design of MSE 215
MSE 456 uGgv 3 2 1 2 5 MSE 262
MSE 354
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Syllabus

[ | et |

ﬁﬁﬁﬁ%

Determination of the mission of the UGV-determination of the UGV system requirements — Various
configurations of the vehicle - Selection of the suitable configuration for the application- Sizing the vehicle
— Structural design of the Vehicle — Different propulsion systems -Sizing & Selection of the appropriate
propulsions system - Suspension systems design — Simulation of the vehicle —cost estimation- design

verification and validation — special topics.
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Mechatronics Systems Engineering (Program Matrix) Based on NARS 2018

| level|term| Code Sohal) and h A2 |AB| A4 | A5 | A6 | A7 |AB | A9 |ALI0] D1 | D2 | D3| D4 | D5 | D6 | D7 A D | all
MSE 011 (1) Gdad) pladioly (i o) x X x 3 o 3
PHM 011 (1) Fpsia clpat] o x X 3 (e} 3
o PHM 021 (1) Amia s8] x x x 4 o 4
§ MPE 041 (1) Fpusia szl o X 2 [e] 2
> PHM 031 Apin plpas] x x x 4 |0] 4
§ HUM 021 dnaizead LLaES
g HUM 031 Agapdls Elandadl Lin 3 53| X X 3 O 3
% MSE 012 (2) Sl aladiody wdigd) ad) x x 2 [e] 2
é PHM 012 (2) Fpentia ipa] x X x 3 o 3
= PHM 022 @) dpiin s3] x x x 4 o 4
% MDP 061 et Awsia saa] x x 1 2 3
= MPE 042 (2) dpsia ] x 2 |o| 2
HUM 011 A dya) s x x 2 o 2
HUM 041 L 51 53850 g Auig Vg X x 2 o 2
MSE 113 ) aladiuly SailSadt el | X X 2 1 3
MPE 143 TR TR ERENY 52 2 o 2
MPE 111 [EDECBIEREET Bve x 2 (o] 2
— PHM 113 gl aysaan] x x 3 o 3
S MSE 161 G ey sams s x| x 2 o] 2
j TRN x11 b S Slae) x x x x 4 |0 4
:.UE, HUM x22 Ligall CLEMATL (1) LSA) daals culkaia
—
D MSE 141 ABBa) culatlaad) g Aady il g3 arasal X X X X 1 3 4
> MDP
3 e cisgal dtas] X x 1 1) 2
MPE 231 (1) gilsad) \Spilsyal X X 2 o) 2
MDP 152 Hsall Laglialilsna) ¢ x x x 3 1| 4
PHM 114 Agealal) esysasif X x x 3 o 3
MDP 231 SV sl x 2 o] 2
MSE 214 (1) Pl B30 bosay (SpilSsadl ppaaill] 5 x X X x 3] 2 T
CCE 210 (1) 3 psasdf 5 x x x 1 3 4
- MDP 362 Galaall S Lin 9 93855 A 104 X x X X x 4 1 5
§ MSE 231 Sl g el Ania) x x x x x 2 3 5
= CCE 351 a3 s pranals Jalats il gs] x x 1 2 3
§ BUS 221 (etin Sl - = x
D
x MSE 215 (2) ek 5o bonay (SpiLGad) ppaccidf 3¢ x x x x 3 2 5
D CCE 312 R % X x x 1 3 4
E& MSE 262 Aals ¥y A g S aal X X 1 2 3
MSE 232 ) Bl clataat] x x 3 o[ 3
MDP 332 Asitsie @A X 2 [e] 2
HUM x32 (2) s EA) daals allaia)
EPM 341 (1) 580 Slaip i) X X X il 2 3
MPE 463 A siis Aasals s s x x x x x x 2 4| 6
MSE 321 e laal) Zaaitt x | x | x x x x 4 | 2] 6
= MSE 341 AaBal as) sadl s clailsali] 5 X X X 1 3 4
= MSE 351 =90 ple A Aadia]|ntroduction to Robotics
E MSE 3E1 1 )55 LJs|Elective Course 1
= MSE 342 kel BasLosay BlStaall s Aadail| o - 5% 3 |0 3
= MDP363 yaad) guiand) cillec] x x x x 1 3] 4
2 MSE 333 (1) g itSsad datasi X X X X X 1 4 5
MSE 3E2 2 5SS
MSE 443 il aladialy Ryp0| X X X X 4 2| a
HUM x51 | camdls Juai¥) cilga (3) ¢ o5a) daaly calkaia X X X X 4 o 4
MSE 401 (1) £92%a| X X X X X X X X X X X X X X 13 6 | 14
MSE 434 (2) s sl Aakdi| X X X X X X X 6 4 7
MSE 452 liga sl aSady LSpalina] X X X 3 1 3
= MSE 444 Znaaed) Ghaiall iLaStadl aladiuly adiial) aSasl) X X X X 3 4 5
< MSE 4E3 3 A |
§ BUS 421 e gsda | X x X x X 5 1 5]
;O_,. MSE 402 (2) E.92%a] X X X X X X X X X X X X X X X 13 7 15
D MDP 322 bl disal
& CCE 243 A3t g S LikaeaY) p1S3) X x X x 4 2 4
- MSE 4E4 4 s 5R) bl
MDP372 3asx hapigplaal| x x x x x 5 1 5
BUS x61 (5 5320 Ay Al (4) 5SS Arala ke |UNivE X X X X 4 [e] 4
34 |16 |12 | 5 [15 | 7 8 |15]| 6 [ 23] 6 9 [20]| 5 |1a] 7 11 | 160 | 72| 210
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COMEPTENCIES OF ENGINEERING GRADUATE (Level A)

The Engineering Graduate must be able to:
Al. ldentify, 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.

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

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

AT. Function efficiently as an individual and as a member of multi-disciplinary and multi-
cultural 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.

COMEPTENCIES OF ARS (Level D)

In addition to the competences for all Engineering Programs (A-Level), the Mechatronics System
Engineering program adopts the Academic Reference Standard (ARS) of Mechatronics
Engineering and Automation Program- AinShams University, so the graduate must be able to (D-
Level):

D1. Synthesize and integrate mechatronic subsystems to create custom solutions for different
engineering problems while dealing with technical uncertainties.

D2. Integrate a wide range of analytical tools, techniques, equipment, and software packages
pertaining to the discipline.

D3. Use computational facilities and techniques, measuring instruments, workshops and
laboratory equipment.

D4. Put the necessary specifications describing the different variants of mechatronic equipment
such as Robotics, CNC machines, CAD/CAM systems, pneumatic and hydraulic equipment, etc.
for purpose of purchasing and contracting.

D5. Write the necessary software for the equipment and the control of the mechatronic systems
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D6. Competence in the safe use and operation of hand tools and machine tools that are used during
the implementation phases of mechatronic systems.
D7. Design mechatronic components that can be used in the synthesis of industrial automation.
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