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Courses of University Requirements for all programs (13 Credits, 8.13%)

Baaita A lu 9 Analad) cilalhaia - Ay Jlal) Al yall &y Bal) 5i-1 Jgaa

Code

Course Title

(e al) i) o il

Prerequisite

HUM X81

Entrepreneurship

Jus ¥ saly,

HUM X21

Social Issues

Ladinal) LAY

S ¥ g AT e
Al Jolan A
A

HUM 011

Technical English Language

L8 4 utay) daty

HUM 061

History of Engineering and
Technology

i oS 5 Aunigh) g5

HUM 131

Introduction to programming
and Information Technology

Al ) dasia
Rl glnall L 315335

HUM X32

Communication and
Presentation Skills

)y JuaN) & s
asadil) g

HUM X33

Scientific thinking

(ealnd) pusdil)

aaing dslu 4 dzalall cilillata J4 LAY dad Al @l j8al) sl Jgaa

Code

Course Title

() JL0L) ) sinl

Prerequisite

HUM XE1

Law and Ethics in
Engineering

dasigh & cl@bal g ¢ gl

HUM XE2

German Language

Aiatyy da

HUM XE3

Sustainable development
and environmental
sustainability standards

Q) ulea g daliiveal) dsadill
i

HUM XE4

Energy and water issues
and climate change

FUAl g oluall g A8l LiLiad

HUM XE6

Community participation in
building the new Egypt

saa Uy & daaiaal) 48 LaA))
FLAN]

HUM XE8

First Aid Skills

A Y clilany) & lga
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(% 25.6 , saaira dolu 41 A3 aay ) A<l cilyllaia - A Al <y jial)
Courses of Faculty Requirements (at least 41 Credits, 25.6 %)

(Yo 20) 3aaine dolu 32 48l cilallaia - 4y i) Al ) &l Ral) 11— 2 Jgaa

Course Title (Al dallL) o) giady Cr Prerequisite

(Shadaly ) dpibas) o 5l

ENG 011 [Engineering Mathematics (1) (1) Apsigh cilualy

ENG 012 |Engineering Mathematics (2) (2) Ll clpaly ENG 011
ENG 021 |Engineering Mechanics (1) (1) Apigh) LSSl -

ENG 022 |Engineering Mechanics (2) (2) Asmigd) LSilSall ENG 021

(sl asle 5 £l 3d) il agle

ENG 051 |Engineering Chemistry Auigll o lasslf

ENG 041 |Engineering Physics (1) (1) Apmigh &, 540 -

ENG 042 |Engineering Physics (2) (2) Aaigh) Gy 5 ENG 041
A i e‘gb

ENG 052 |Production Technology U L gl giS

ENG 031 |Engineering Drawing (1) (1) gl ama

ENG 032 |Engineering Drawing (2) (2) rigd) ana ENG 031

o ail)

ENG X61 [Technical Writing Aa) py )

. - . . . dolupg oy | lkie
ENG 262 |Field Training (1) 1 s/ Auall qu i) il Y5 g AT
ot
: ; Jdolsa
ENG 363 |Field Training (2) 2 (Alaaf Auall qu pail) ENG 262 1adl)

A )

- .

Aswdly 48185

g

ENG X51 ]Occupational health and Safety Liigall Adluadl g dauall
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Course Title

(o) Bally) ¢ i

Cr

Prerequisite

(ENG XE*) daubud agle

ENG X11

Numerical Methods for Engineers

Opmadiguall dyasnd) (3 yhal)

ENG 012+
HUM 131

ENG X12

Discrete Mathematics

dakaiial) eyl )

ENG 011

ENG X15

Statistic and Probability theory

LY & at g slasyl

ENG 012

ENG X16

Operation Research

Slalead) & gan

-

ENG 011

ENG X17

Statistical data analysis

Gl ilaay) Jalal

ENG 011

ENG X18

Engineering Physics (3)

(3) sl

ENG 042

ENG X19

Nanotechnology

o 51535 5

ENG 031

Aol 30 (Hlea) — Lpaliad) pglall ) jha 1z — 2 Jg2a

Course Title

(o) Al ) gind

Cr

Prerequisite

Aol 21 guka) — (e psle g sl by cladaly ) Al agle

ENG 011

Engineering Mathematics (1)

(1) Apmsigh) byl

ENG 012

Engineering Mathematics (2)

(2) pmesigh ol

ENG 011

ENG 031

Engineering Chemistry

Apunigh) plal

ENG 041

Engineering Physics (1)

(1) omesigh Uil

ENG 042

Engineering Physics (2)

(2) sl Wiy 30

ENG 041

ENG X13

Engineering Mathematics (3)

(3) Aoeatig) gy

3

ENG X13

ENG X14

Engineering Mathematics (4)

(8) Apusigh) Cbply

3

ENG X14

Q-2 J9a (e el 9 (g LR — (394 pgle 5 sl by ciludly ) Al o gle
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(DI) plad) pamadil) cilullaia (1.3)

(%36.25 3diza delu 58 ) aladl pawadil) cilullaia - dpl jal) <l jial)
Courses of General Specialty Requirements (58 Credits, 36.25% of total 160 Credits)

(Bcine Aol 56) alall anadal) cilythaia — &y ¥ dopaad jal) il jial) Vgl 13 Jgan

Code

Course Title

(e ad) A3l1y) () gind)

Prerequisite

ENG X13

Engineering Mathematics (3)

(3) Tomnigh ol

ENG 012

ENG X14

Engineering Mathematics (4)

(8) Apuuigh) Cbpdaly

ENG 012

PDE 112

Computer Aided Machine
Drawing

PRIl SilSia aay
G gulad)

ENG 032

MPE 112

Dynamics of Mechanical
Systems

Al Al LSpaliys

MPE 121

Thermal engineering

Ay pa dia

ENG 042

PDE 111

Strength of Materials and
Stress Analysis

Julali g 3 gall da glia
<)

PDE 121

Theory of Machines

Glila Ay 83

EPE 111

Electrical Engineering

g Auria

ENG 042

EEC 111

Electronics

by g sl

MTE 211

Measurements and
Instrumentations

ot 354

ENG 042

MPE 231

Fluid Mechanics

il gal) 180

ENG 042

MTE 252

Mechatronics Systems

il g S alis

MTE 211

PDE 221

Mechanical Engineering
Design

Clisle ppaal

PDE 111

EPE 211

Electrical Machines

LS

EPE 111

EPE 212

Power Electronics

g S i g )

EPE 211

AIE 211

Computer Programming

ulal) daa g

AIE 212

Computer Engineering

Culal) dwaia

MTE 351

Automatic Control of
Mechanical systems

il A AV asal)

ASilSal)

ENG X14

PDE 321

Mechanical Vibrations

b 315 ) Ay s

ENG X14

EEC 311

Communications

aylaiy)

ENG X12

PDE 421

Numerical Control Machines
CNC

aSailly Jaddl) clist
¢ KXTY|)

ENG X11
AIE 211
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(Bdine Aol 2) alal) Gauadil) cullaia — Ay JSAN) Ayl jal) il jha Lol

Engineering Economics and A ja g putigd) SLaidy)

ENG XE1
feasibility study sl

Monitoring and Qualit . o ..
ENG XE2 g and Quality 5530) Jagua g A yall Al
Control Systems

ENG XE3 Project Management e g pdiall 500
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(%30 saaine dclu 48) (384 pawdil) cilllaia - dau) jall &l ) jial)
Table 4. Courses of Specialization Requirements
(48 Credits, 30 % of total 160 Credits)

Baalrae dslw 30 — (384l Gawaddl) cilllaia — Ay jlal) L jall &) jiall of — 4 Jgaa

Code

Course Title

(A ad) 43d1y) () gind)

Prerequisite

MTE 331

Hydraulic/Pneumatic Systems

Design

Sl g gl Al arass
L gl g

MPE 231

MTE 352

Advanced Control Systems for

Mechanical Applications

Clipdail) 8 dasiia aSa alis

Al

Carc iy

MTE 351

MTE 353

Mechatronic Systems Design

A5 S all plall) osacc

MTE 252

MTE 354

Robotics

Slis0

ENG X14

AIE 321

Digital Control Systems

) aSal) b

MTE 351

AIE 311

Object Oriented Programming

and Data Structures

JSbaa g Aipdd) daa sl
i)

AIE 211

EEC 312

Digital Signal Processing

Lad )1 5Ly dallaa

MPE 441

Automotive Engineering

) daia

MPE 121

MTE 451

Industrial Process Control

e lial) cllaad) 3 aSal

MTE 252

MTE 452

Advanced Robotics

daxiia cligygy

MTE 354

EEC411

Embedded Systems

daadall A2y

EEC 111

MTE 461

Graduation Project (1)

(1) g A g g

paina dslu 112+
ENGX61 + HUM X32
+ 2 jall 488 ga

asy)

MTE 462

Graduation Project (2)

(2) z AW £ 5 ia

MTE 461
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Course Title (A ad) 4alll) o) it | Cr Prerequisite
1 s ) Aa

Introductions to
MTE 431 Microelectromechanical
Systems

Al ) Lasia

488505 580 3 ol MTE 252

MTE 453 | Bio-Mechatronics g cilg il MTE 252

2 A ) Aa

MPE 454 Renewable Energy Systems Basatiall A8Ual) Aakaif MPE 121

MPE 455 Servo Control Systems ) sal) asal) Aakif MPE 351

3 A ) e
il ALalSial) il gl aansi
PR

EEC 411 Machine Vision ay 4, EEC 211

EEC 412 VLSI Design EEC111
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A3 L) cltiatial) }f
)

(el JLERY) o)

%3; 1113 A0
ER] I R K

-

125 (1) dpwsigh clualy ) | ENG 011
125 (1) duaigd Ssilsaal) | ENG 021
125 (1) dpwaig &34 | ENG 041
125 (1) mtigh s | ENG 031
125 Luigh el | ENG 051
40 . 44l 45l 4l | HUM 011
665 g saxall

RPIN]IWININ]N

gl Gugd — LAY Jaail) — (alall) (g jiual) (s giusall

Jaal)

) Juady) cidebu g sadiaall
[Z 0¥

it
3

ENG 011 (2) dpaigh clualy ) | ENG 012

ENG 021 (2) dpmigh Wil | ENG 022

ENG 041 (2) Apmaigh) By 38l | ENG 042

ENG 031 (2) utigh o)l | ENG 032

U Laglsisi | ENG 052

L ol gisil) g Awigh) g6 | HUM 061
g sl

(s L) JLEAY) (e
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1.1
(43

Al au)

ENG 012

(3) Asmtighl ciluzly )

ENG X13

ENG 042

4 daia

MPE 121

lalga) Julad g 3 gal) daglia

PDE 111

ENG 042

4 4 Auria

EPE 111

wlnlo] o]l @b L8 e

L o158 5 Aava ) ) Aadia
il plaall

HUM 131

3.5

Js42) (1) daaly Ll e
(«-1

HUM XE1

27

g saaall

A Guad — ALY Juadl) — J Y1 (o gl

L) LY e

Alad) clliaial)

o) Janl)

Juady) e lu g saiaall

FIFNE
333|1

(el paad

ENG 012

(8) dpwsigh cilualy )l

ENG X14

Al Al LSl

MPE 112

ENG 032

palal) aladialy Sl a)

PDE 112

Glisla 4 883

PDE 121

b g sl

EEC 111

l\)l\)l\)b«)l\)l\)(q'g

w\ BYg k]|

ENG X61

g saaall
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3
%*. 14 A al
11[3 3
35

-

ol @Eela) sy o)

-2 J522) (1) 4lS g LEd) ) sha
(<
-2 J542) (3) AulS L) ke
(<
ENG 042 wikd 53¢l | MTE 211
ENG 042 3.5 il galt WShilsaa | MPE 231

EPE 111 5 s N | EPE 211

ENG XE*

ENG XE*

- 3.5 cudalt daa s | AIE 211
27 £ gaall

f ) Qi — Y uaadl) Y (g gl

ol oAl Jasl) JhaN cilelu g saainall

(el paad

A8 ) cltiatialy ; i q 3 J
*1*% 310
3

| (@sbw) JLEAY) (a )

-2 J5%) (2) &S L) ke

ENG XE*

MTE 211 5 2l g Al o35 | MTE 252
PDE 111 5 iy MTE 221
EPE 211 5 il cldg i<l | EPE 212
- ) eulall duwsia | AlE 212
wanaddl) cilihbia g LAA) ) Ba
(3 dssa) o

gsaxd

ENG XE*
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L) LAY e

-

e ) Jaal

Juay) el g saaiaal)

i,
3

3

p|
3

Al au)

ENG X14

Lilyal) alail) & AY) asal)

MTE 351

ENG X14

<ligagy

MTE 354

ENG X14

PDE 321

AIE 211

UL JSLa 5 diadl) daa )

AIE 311

4ad )1 5Ly dallaa

EEC 312

I—‘l»)l\:)b)l\)l\,)(‘Alp

3.5

a5 (i g Jluai¥) i Jlga

HUM
X32

27

_——

gl Jaad U Jaaadl) G (g ganal)

Alad) clliaial)

o) Janl)

Juady) e lu g saiaall

Iy
34

ES
3

1
B

(el paad

ol @Estw) sy ca;

MTE 351

Cilipdail) 8 dasiie aSa alis
4ilal)

MTE 352

MTE 252

A g sl Al aranai

MTE 353

MPE 231

Atiila gaill g A8 g jaagl) a3l pracat

MTE 331

MTE 351

) el o

AIE 321

ENG X12

<Ylaiy)

EEC 311

g.dai\ asdnl)

HUM
X33

g saaall
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3342
3

Al au)

MTE 354

Aasiia Gligagy

MTE 452

MPE 121

& jlaadf Auia

MTE 441

EEC 111

daarall dasi¥

EEC 411

(= 4) dsx (1) sh8a! A

MTE 4E1

—l ol o] o] o] (Geba) JLEY Ga)
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Murphy, Raymond. "English grammar in use.(2019) ".
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Duara, J. (n.d.). Human Rights & World Politics. Kenan Institute for Ethics, Duke University.
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Swanson, L. (2017). Entrepreneurship and Innovation Toolkit. University of Saskatchewan.
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Jeremy Comfort, 2010, Oxford Business English Skills — Effective Presentation, Oxford University
Press.
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Gruwell, C., & Ewing, R. (2022). Critical Thinking in Academic Research (2nd ed.). Minnesota State
Colleges and Universities.
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James R. Mihelcic, Julie B. Zimmerman, “Environmental Engineering: Fundamentals, Sustainability,
Design”, 2e, 2014.
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Pittock, J., Hussey, K., & Dovers, S. (Eds.). (2015). Climate, energy and water: Managing trade-offs,
seizing opportunities. Cambridge University Press.
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Soliman, M. A., Hassan, I., & EI-Din, I. S. (2015). New urban communities in Egypt: Policies &
useful lessons
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American Academy of Orthopaedic Surgeons (AAQOS). (2021). Emergency care and transportation of
the sick and injured (12th ed.). Jones & Bartlett Learning
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Jacobs, D. (Ed.). (2025). Architecture as Environmental Media. Taylor & Francis.
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Roy, S., Daniel, C., & Agrawal, M. (2022). Fundamentals of Information Technology.
University of South Florida.
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E. Kreyszig "Advanced Engineering Mathematics" 11th edition, John Wiley and
Sons, Inc. 2016
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Shereve, R. N. and Brink, J. A., "Chemical Process Industries, 6th ed., McGraw-Hill Inc., 1985.
THEODORE, Louis; DUPONT, R. Ryan. Chemical Process Industries: Environmental Health Risk
Calculations. CRC Press, 2024.
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Ferdinand P. Beer, E. Russell Johnston Jr., David(z-lib.org) "VECTOR MECHANICS FOR
ENGINEERS": STATICS AND DYNAMICS, ELEVENTH EDITION, 2016.
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Ferdinand P. Beer, E. Russell Johnston Jr., David(z-lib.org) "VECTOR MECHANICS FOR

ENGINEERS": STATICS AND DYNAMICS, ELEVENTH EDITION, 2016.
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Fundamentals of Physics, D. Halliday, R. Resnick, and J. Walker, 12th edition 2021
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Fundamentals of Physics, D. Halliday, R. Resnick, and J. Walker, 10th edition 2014
P s F S o Joe
) - 48 e 5 2 1 2

Saaliall (5 jteall G 8 i) yall Waalioall J5¥1 0l 5 5 adl 2aaS 5 550 pall da p sdladl Waallaall g 5o0all jgdlaa Yol 15 sinal)
Saalipall J5¥1 0 @) (il paall 5 Abiall slaad) Adasd 53 5 jal) Galiaial ) jall A4S (g yall aaaill ) jall s ja el g )yl
dae il 3,0 pall cliyjall Gle ju o) AdEEY) AS jal) A GG S el Sl A Al &y il 3 ) el Jlanl i g ) )
Sall AL clleal) dpalal) lleal) any ) jall Salipall S 0 8 5 Ly g Y1 e sill 551 5all LeBdle 5 4y jall il 5o dy jal
gl adl CYY) foalia ) jall dajal Glhaall Galidall «chgi S sjja Ayl al) WSpaliall SN o gilall Ly gy 8 il (el ALY e
Jaddl s | S deasy e sa le pmabalinal s 58l el iy yo5 paabinal) ¥l punllinall 5 3 5o Lall_simndaliaal) LS
Clalaa caally 23U Ay 5eSH V) il (g8 gl ¢y silE ¢ alaling s Sl Gl el (gl Gl g (5B ¢ pulingl
bl dadaliaadl s sl (JisuSle @¥Voleas O sall Apghlindl Gal sl Jolidl Gl dpupblixadl 28N aal)
JronSle ¥ alea cclapdai g i 5l 3 50 (LR 34 c).uA\ 058 Jaaxd dal Yl s&;m.._\kt\i.d\ alall cApadaling gyl cdpndaliaal L)
Adee s

L) L gl giss
| i) | ENG 052
Crease, Introduction to Manufacturing Materials and Processes, Marcel Decker, NY, 2018
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Thomas, E.F., “Fundamentals of Engineering Drawing”, McGraw-Hill, 2004
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Agrawal, Basant, and C. M. Agrawal. Engineering Drawing. McGraw Hill
Education (India), 2014
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Mills GH, Walter JA. Technical writing. Holt Rinehart and Winston; 2018 .
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Goetsch, D. L. (2019). Occupational safety and health for technologists, engineers, and managers (9th

ed.). Pearson.
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Burden, R. L., & Faires, J. D. (2011). Numerical analysis (9th ed.). Brooks/Cole, Cengage Learning.
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Rosen, K. H. (2019). Discrete mathematics and its applications (8th ed.). McGraw-Hill Education.
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Mendenhall, William, Robert J. Beaver, and Barbara M. Beaver. Introduction to probability and
statistics. Cengage Learning, 2012.
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Taha, H. A. (2017). Operations research: An introduction (10th ed.). Pearson Education.
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Montgomery, D. C., & Runger, G. C. (2014). Applied statistics and probability for engineers (6th
ed.). Wiley.
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Dyke, P. (2014). An introduction to Laplace transforms and Fourier series (2nd ed.). Springer
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Haberman, R., & Choboter, P. (2024). Applied partial differential equations (6th ed.). Pearson.
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Moran, M. J., Shapiro, H. N., Boettner, D. D., & Bailey, M. B. (2018). Fundamentals of engineering
thermodynamics (9th ed.). Wiley.
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Chapman, Stephen, "Electric machinery and power system fundamentals" J. McGraw-Hill, Boston,
2002
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J. Nilson & Riedel "Electric circuits", Prentice Hall; 9 edition (2010).
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Anthony J. Wheeler, Ahmad R. Ganji, “Introduction to Engineering Experimentation,” 3rd ed.,
Prentice Hall, 2009.
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Bruce R. Munson, Donald F. Young and Theodore H. Okiishi, “Fundamentals of Fluid Mechanics”,
Seven Edition, John Wiley & Sons, 2013
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William Bolton, “Mechatronics: Electronic Control Systems in Mechanical and Electrical
Engineering”, Pearson, 2015
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Shailendra Kumar, Bhim Singh, Vijay Kumar Sood, “ Recent Advances in Power Electronics and
Drives,” Proceedings of EPREC 2022, Springer Singapore, 16 January 2024.
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M.M.Mano, ‘Digital Design’, 5th Ed., Prentice-Hall, 2015
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Richrad Dorf and Robert Bishop, “Modern Control systems”, Prentice Hall International, 2008.
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S. Kelly, “Fundamentals of mechanical vibration”, McGraw-Hill, 2nd ed., 2000.
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Wil Simon Haykin, "Communication Systems", John Wiley & sons, 4th Edition, 2006.
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Blank and Tarquin, Engineering Economy, 7th Ed., McGraw-Hill, NY,2008.
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Evans, J. R., & Lindsay, W. M. (2020). Managing for quality and performance excellence (11" ed.).
Cengage Learning.
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Ricky W. Griffin, Fundamentals of Management, Cengage Learning, Eighth Edition, 2016.
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Anthony Esposito, “Fluid Power with Applications”, Pearson Prentice Hall, 2009
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Richrad Dorf and Robert Bishop, “Modern Control systems”, Prentice Hall International, 2008.
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David G. Alciatore, "Introduction To Mechatronics And Measurement Systems,” 5Th Edition,
McGraw Hill, 2018.
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Mark Spong, “Robot Modeling and Control”, Wiley, 2005.
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G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,” 4th Ed ,
Addison-Wesley, 2012.
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Andrew Koenig and Barbra E. Moo, “Accelerated C++: Practical Programming by Example,” 4th Ed.,
Addison Wesley Professional, 2010.
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S. K. Mitra, "Digital Signal Processing," McGraw-Hill, 2011.
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Bonnick, Allan W.M. “Automotive Computer Control System Diagnostic Tools and Techniques” Allan
Bonnick, 2008
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Deshpande, P. B. (2012). Industrial process control systems (2nd ed.). ISA — The Instrumentation,
Systems, and Automation Society.
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Saeed B. Niku, “Introduction to Robotics: Analysis, Control, Applications,” 1st Ed., Wiley, 2010.
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Jacob Baker “CMOS: Circuit Design, Layout, and Simulation, Third Edition”, Wiley IEEE Press 2010
3rd Edition.
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André Veltman, Duco W.J. Pulle and Rik W. De Doncker, Fundamentals of Electrical Drives, book,
Springer, 2007
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Springer.
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Richard Dorf and Robert Bishop, “Modern Control systems”, Prentice Hall International, 2008.
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Jacob Baker “CMOS: Circuit Design, Layout, and Simulation, Third Edition”, Wiley IEEE Press 2010
3rd Edition

Sl it e P
@IHA) - d;éé.“ aaddl) s 4 0

sl 8 BICMOS 5 CMOS <l Bl 5 (Bl Gy (ol g (L G Sl sall i 5all (6 e (e aranaill g Jdaill g giaal)
A iy Bl e - B paiuaal) cilatpal) - Bl G i) Y e - el ) Bl Y e i gl 1 (U < LA
L) 5 03 anenad gall S Cilda - LAl — 558l Anddial €Al s gliaca¥) (paiad 15 ol i il ALISEA cil 5 SN

MMSIM <) o - Assuracy s3f - Virtuoso < s pladinly U budaddll - CAD < gaf A2l avenaill g Judail) 3 a8l Acasdial)

Y A3,

MTE 211 ] iallial \ EEC 411
Forsyth, D. A., & Ponce, J. (2011). Computer vision: A modern approach (2nd ed.). Pearson.
AT . AR 2l
Sl g ) ok 0,5 [Jana | 7T

SR - (384 (awadil) qulliie 4 0 2
‘):1&5.1 ‘)}AS\ M- L@_\SD &J‘)J.J\ (.\L@.A} ub,yd\ C‘);:\M‘ - Lg:vd\}:\u\j cL»A}»AM d...\ls.}} d}.‘;.“ JRRE R ‘)}Aaj\ AAJLO.A-@S‘A” J}AM dg);:!
Zasai AV Ay ) alls i sSe Aad) galad s dla¥) AU Jladinl) L dedia CMlle b ) geall dallae Clae )l i 8 (3l 5 2i5 38 )
MMSIM3 ) sall Sliaad | Sl 23 il Jalada aladin) 2 jill g gl Jae Aallas 3eliay) il || jualSll jwaia




LAY Uaik daala daigl) 418

(NARS 2018) Az dis¥) pplaall ks 4343 g i g ilS0al) dsdia geall ol &l gland) 43 giaa
é;é.ﬂb el.ﬁ\ uaddl) Q\JJ:I.A

NARS 2018 J Wik (awiill 4 glhaal) < ) . N
Ab Ab A7 A8 A9 A10 Bl B2 B3 B4 MH"S J‘)M'“?“‘

>
=

ENG X13 Szl
(3) imig)
ENG X14 Sl
(4) fanie)
SHlSe oy
PDE 112 alasiuly

S ulall

B i
MPE112 | “rc Oy

MPE 121 4 a A

3 sall 2s slia
PDE 111 | 0 0%,

PDE 121 | wishii
EPE 111 | fesesions
EECI11 | iy
MTE211 | oo
MPE 231 | o, Silse
MTE 252 | oy S o
PDE 221 | < s
EPE 211 | sl
EPE 212 | o cisis 0
AIE 211 | claliine s
AE212 | il
MTESSL | o o
MTE 321 | =iyl its
MTE3IL | vy
s
MTE 331 | &Syl
Aila il
T S
MTE352 | clislal s
A
MTE 353 :f‘j '}m
MTE354 | <ims
AIE 321 | o ol
AE3LL | S
EEc3tz | U™
MPE 441 | <ijsudiicss
3 Al
MTE 451 | 0o
MTE 452 Aadiie Aligg )
PDE 421 | S
EEC 411 | oed i)
MTEEL | e ot
MTE46Z | comleost

<] 2 |2 << P P P <] 2 |2

\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/
\/




MY\ Uaiks deala Yo, Tanta .

[4 €
©ngp unive

1. Introduction

Rapid changes occur in the needs of the local industrial market in Egypt and the
surrounding countries, and this is evident in the engineering fields in general,
especially those related to mechatronics engineering. Mechatronics engineering is
that science that brings together the basics of engineering knowledge in
mechanical design, automatic control, information systems, electronics, and
computer science. In a closer look, most of the engineering systems surrounding
us, medical, industrial, and others, are systems that have a mechanical design with
a digital actuator that deals with the information available through sensors and
performs work through actuators, and the performance is controlled by an

appropriate control system.

Today, systems are no longer just mechanical or just electro-electronic. Most of

today's systems have all of this, which requires the preparation of a graduate

capable of designing, operating, maintaining, comparing, modeling, and controlling
mechatronic systems. Therefore, the market needs an engineer with sufficient
knowledge of all aspects of mechanical, electrical and control so that he can
design, analyze or deal engineering with a mechatronic system. There are many
examples of society’s needs, including medical mechatronics, automobile
mechatronics, industrial mechatronics, including spinning and weaving
mechatronics, which are famous for their manufacture in the city of Mahalla Al-
Kubra, adjacent to the city of Tanta and located within the geographical

governorate of Gharbia, the headquarters of Tanta University.




MY\ Uaiks deala Yo, Tanta .

[4 €
©ngp unive

2. Program Mission

The mission of the Mechatronics and Automation Engineering Program at
Tanta University is to prepare a graduate experiencing the necessary knowledge of
mechatronics engineering that qualifies him to adapt to the current market, which
includes the basics of mechanical engineering, with its branches: design and
energy, and electrical with its branches: energy, electronics, and control, in
addition to the basics of computer and information, either in theory or practical

applications.

2. Program Educational Goals

The main objective of the Mechatronics and Automation Engineering Program

is to prepare an engineer with the ability to deal with mechatronic systems with

high efficiency through good knowledge of the principles of mechanical and

electrical engineering in addition to the basics of computer and information

through a good integrative program.
Upon completing the program, the graduate is expected to be able to:

1. Design, installation, development, and maintenance of mechatronic
systems in order to measure and control their performance
Application of scientific knowledge in mathematics, science, and
engineering
The ability to use modern engineering techniques, skills and means in

mechatronics engineering applications
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Ability to design and prove experiments with analysis and interpretation of
data

The graduate's ability to interact and work within a multidisciplinary team
Ability to identify, formulate and solve engineering problems

Awareness and understanding of professional and ethical responsibility

The ability to communicate with his surroundings effectively

To have the ability to understand the importance of broad culture and

continuing education

4. Program Learning Outcomes

4.1 knowledge and understanding

Based on the National Academic Reference Standards (NARS) 2018, a graduate of

the Mechatronics Engineering program should be able to:
4-1 Knowledge and Understanding

Upon suMTEssful completion of the program, the graduate will be able to

demonstrate the following knowledge and understanding:

Al. Identify, formulate, and solve complex engineering problems by applying

engineering fundamentals, basic sciences, and mathematics.

A2. Develop and conduct appropriate experiments and/or simulations, analyze and

interpret data, evaluate and draw conclusions, and use statistical analysis and

objective engineering judgment to arrive at conclusions.

A3. Apply engineering designs to produce cost-effective solutions that meet

specific needs, taking into account global, -cultural, social, economic,
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environmental, ethical, and other aspects appropriate to the discipline and within

the principles of sustainable design and development.

A4d. Use contENGorary technologies, codes and standards of practice, quality
guidelines, and health and safety requirements, including environmental issues

and risk management principles.

A5. Practice research techniques and verification methods as an integral part of

learning.

A6. Plan, supervise, and monitor engineering projects, taking into account other

trades requirements.

A7. Work effectively as an individual and as a member of multidisciplinary and

multicultural teams.

A8. Communicate effectively, visually, verbally, and in writing—with a range of

others using contENGorary tools.

A9. Use creative, innovative, and flexible thinking, and acquire entrepreneurial and

leadership skills, anticipating and responding to new situations.

A10. Acquire and apply new knowledge, practice self-learning and continuous

learning strategies.

4.2 Intellectual skills
B1. Model, analyze, and design physical systems applicable to a specific discipline
by applying the concepts of thermodynamics, heat transfer, fluid mechanics,

58
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solid mechanics, materials processing, material properties, measurements,
instrumentation, control theory and systems, mechanical design and analysis,
and dynamics and vibrations.

B2. Plan, manage, and implement designs of mechanical systems and machine
components using appropriate materials, utilizing both traditional methods and
computer-assisted tools and contENGorary software for the field of mechanical
engineering.

B3. Select conventional mechanical equipment based on required performance.

B4. Adopt appropriate national and international standards and regulations;
integrate legal, economic, and financial aspects to design, construct, operate,
inspect, and maintain mechanical equipment and systems.

4.3 Practical and Professional Skills

In addition to the above coMTEtencies, the Mechatronics Engineering program has

several specific coMTEtencies, as follows:

D1. Analyze the performance of mechatronic systems using scientific,
mathematical, and computational models and evaluate their limitations for
specific cases.

D2. Define and classify the performance of mechatronic systems and components
using analytical methods and modeling techniques.

D3. Design mechatronic systems using a systems approach to meet specific
specifications and requirements.

D4. Integrate a wide range of analytical tools, techniques, equipment, and
software packages to design and develop mechatronic systems.

5. Program Description

To achieve the program goal, a study program of 160 credit hours is proposed.

The program is designed to qualify graduates to have a solid understanding of the

subject after graduation and to be able to deal with mechatronic systems with high
efficiency. The program is designed to build the scientific background needed to

cover basic and advanced topics in the field of mechatronics engineering.

The student must complete a total of 160 credit hours, in the first year the

student must pass about 32 credit hours. Then he begins to study basic

59
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engineering courses related to mechanical engineering with its two branches of
design and energy, and electrical engineering with its branches, energy,
electronics, and control, in addition to the basics of science and computer, and
then courses related to mechatronics engineering. The student is then allowed to
choose specific elective courses to enhance and improve the student's interest in a

specific topic or topics.
Courses

The student must suMTEssfully pass several courses totaling 160 credit hours to
obtain the bachelor’s degree in Mechatronics Engineering from Tanta University. It
includes 13 credit hours of university requirements (9 compulsory hours and 4

elective hours) and college requirements, which are engineering courses

amounting to 43 credit hours (32 compulsory hours and 11 elective hours), then

the requirements of the general specialty in the field of mechatronics engineering,
all of which are compulsory, and amounting to 60 credit hours, and finally the
requirements of the specialization. The student studies a value of 44 credit hours
(35 compulsory hours and 9 elective hours), and the selection is according to the
desire of the student among several courses so that he can focus or go deMTEr in
one or more directions in the field of mechatronics, and this is done under the

supervision of the academic supervisor.
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Proposed Study Plan
Level Zero, 1° term, fall semester

Credit and Contact hours student load

Course title

Credit hours
Lab./Practical Tut
Prerequisite
Final exam duration

ENG 011 Engineering Mathematics (1)

o] ©

ENG 021 Engineering Mechanics (1)

ENG 041 Engineering Physics (1)

ENG 031 Engineering Drawing (1)

ENG 051 Engineering Chemistry

HUMO11 Technical English language 1 1 1 40

Total 16 | 11 25 | 665

Level Zero, 2" term, spring semester
Credit and Contact hours student load

Course title

Credit hours
Lab./Practical Tut
Prerequisite
Final exam duration

ENG 011

o

ENG 012 Engineering Mathematics (2)

ENG 022

o

ENG 022 Engineering Mechanics (2)

ENG 042 Engineering Physics (2) ENG 041

ENG 032 Engineering Drawing (2) ENG 031

ENG 052 Production Technology

History of Engineering and
HUM 061
Technology

Total
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Level One, 1°* term, fall semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

ENG X13

Engineering Mathematic (3)

ENG 012

N

MPE 121

Thermal engineering

N]j O

ENG 042

PDE 111

Strength of Materials and
Stress Analysis

EPE 111

Electrical Engineering

ENG 042

HUM 131

Introduction to Programming
and Information Technology

20

HUM XE*

University Elective (1) (Table
1-B)

20

Total

680

Level One, 2" term, spring semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

ENG X14

Engineering Mathematic (4)

o

N

MPE 112

Dynamics of Mechanical
Systems

o

PDE 112

Computer Aided Machine
Drawing

ENG 032

PDE 121

Theory of Machines

EEC 111

Electronics

ENG X61

Technical Writing

Total
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Level Two, 1% term, fall semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

ENG XE*

Faculty Elective (1) (Table 2-
B)

ENG XE*

Faculty Elective (3) (Table 2-
B)

MTE 211

Measurements and
Instrumentations

ENG 042

MPE 231

Fluid Mechanics

20

ENG 042

EPE 211

Electrical Machines

125

EPE 111

AIE 211

Computer Programming

20

Total

16 | 10 10

680

Level Two, 2" term, spring semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

ENG XE*

Faculty Elective (2) (Table 2-
B)

MTE 252

Mechatronics Systems

MTE 211

PDE 221

Mechanical Engineering
Design

PDE 111

EPE 212

Power Electronics

EPE 211

AIE 212

Computer Engineering

ENG 2E1

General Specialty Elective
(Table 3)

Total
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Level Three, 1°* term, fall semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

MTE 351

Automatic Control of
Mechanical systems

ENG X14

MTE 354

Robotics

ENG X14

PDE 321

Mechanical Vibrations

ENG X14

AIE 311

Object Oriented Programming
and Data Structures

AIE 211

EEC 312

Digital Signal Processing

HUM X32

Communication and
Presentation Skills

80

Total

670

Level Three, 2" term, spring semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

MTE 352

Advanced Control Systems for
Mechanical Applications

MTE 351

MTE 353

Mechatronic Systems Design

MTE 252

MTE 331

Hydraulic/Pneumatic Systems
Design

MPE 231

AlE 321

Digital Control Systems

MTE 351

EEC 311

Communications

ENG X12

HUM 333

Scientific Thinking

Total
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Level Four, 1° term, fall semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

MTE 452

Advanced Robotics

MTE 354

N

MTE 441

Automotive Engineering

MPE 121

EEC 411

Embedded Systems

EEC 111

MTE 4E1

Specialty Elective (1) (Table
4-B)

ENG X51

Occupational health and
Safety

MTE 461

Graduation Project (1)

125

ENGX61 +
HUMX32 +112
Cr

Total

16 | 10 13 25

665

Level Four, 2" term, spring semester

Course title

Credit and Contact hours

student load

Credit hours
Lab./Practical Tut

Prerequisite

Final exam duration

MTE 451

Industrial Process Control

w

MTE 252

N

PDE 421

Numerical Control Machines
CNC

ENG X11/
AIE 211

N

MTE 4E2

Specialty Elective (2) (Table 4-B)

MTE 4E3

Specialty Elective (3) (Table 4-B)

HUM 4E1

University Elective (2) (Table 2-
B)

MTE 462

Graduation Project (2)

MTE 461

Total




MY\ Uaiks deala Yo, Tanta

[4 3o
©ngp unive

Course Syllabus for University Requirements

History of Engineering and Technology Course title
Prerequisite | HUM 061 course code
Haikel, A. (2017). Engineering History and Technology Reference
Course category 1T Lab./Ap. Tut. Lec. CH
UN - mandatory 2 0 0 2 2
Course Content: Definitions of art, science, technology and engineering - the development of civilizations - and
their relationship to the natural and human sciences - the history of technology and engineering in its various
disciplines - the historical connection between science and technology - the relationship between the development
of engineering and the development of the environment socially and economically - examples of the development of
aspects of engineering activity

Technical English Language Course title
| Prerequisite | HUM 011 course code
Murphy, Raymond. "English grammar in use.(2019) ". Reference
Course category TT Lab./Ap. Tut. Lec. CH
UN - mandatory 1 0 0 1 1
Course Content: Introduction - Exploring personal opinion - Essay writing - Critical writing - Importance of
figurative language - Common mistakes in writing technical English sentences - Effective reading skills - Sentence
and paragraph length control - Revision assessment - Final review of the article - Additional topics

I Social Issues Course title I

| Prerequisite | HUM X21 course code
Duara, J. (n.d.). Human Rights & World Politics. Kenan Institute for Ethics, Duke
University.
Course category TT Lab./Ap. Tut. Lec. CH
UN - graduation condition 2 0 0 2 0
Course Content: forgiveness and aMTEptance of the other - violence against women - the issue of citizenship -
and globalization - the demographic issue - confronting and fighting corruption-human rights.

I Sustainable development and environmental sustainability standards Course title I

| Prerequisite | HUM XE3 course code
James R. Mihelcic, Julie B. Zimmerman, “Environmental Engineering: Fundamentals,
Sustainability, Design”, 2e, 2014.

Course category TT Lab./Ap. Tut. Lec. CH
UN - elective 2 0 0 2 2

Course Content: Definition of sustainable development and its objectives at the local and international levels, its
importance in preserving various resources, its boundary, the most important applications of sustainability in
various engineering fields.

Reference

Reference

Scientific thinking Course title
| Prerequisite | HUM X33 course code
Gruwell, C., & Ewing, R. (2022). Critical Thinking in Academic Research (2nd ed.).
Minnesota State Colleges and Universities.
Course category TT Lab./Ap. Tut. . CH
UN - mandatory 2 0 0 2

Reference
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Course Content: Introduction - Definition of Scientific Thinking - Steps of Scientific Thinking - Characteristics of
Scientific Thinking - Areas of Using Scientific Thinking - Importance of Scientific Thinking - Methods of
Acquiring and ENGloying Scientific Thinking in Daily Life - Obstacles of Scientific Thinking - The Difference
Between Scientific Thinking and Ordinary Thinking. Critical thinking - the concept of critical thinking and its
benefits, standards, and obstacles

Introduction to programming and Information Technology Course title
Prerequisite | HUM 131 course code

Roy, S., Daniel, C., & Agrawal, M. (2022). Fundamentals of Information
Technology. University of South Florida

Course category TT Lab./Ap. Tut. Lec. CH

UN - mandatory 3 1 1 1 2
Course Content: Computer hardware - computer systems - operating systems - file systems - computer networks -
the Internet - logical design of programs - methods for solving problems - programming languages and their types -
applying programming using one of the structural or visual programming languages and their applications in solving
engineering problems - database systems and technology Information and decision support systems - computer
graphics and types of calculations used in the presentation of graphics and images - multimedia systems.

Reference

Communication and Presentation Skills Course title
| Prerequisite | HUM X32 course code
Jeremy Comfort, 2010, Oxford Business English Skills — Effective Presentation, Oxford
University Press.
Course category TT Lab./Ap. Tut. Lec. CH
UN - mandatory 3 1 0 2 2
Course Content: Introduction - Presentation planning - Communication process - Conceptual statement of the
message - Method of developing a message statement - Presentation composition - Rules for writing graphic texts -
Writing headlines - Rules for designing effective slides and infographics - Other elements - Presentations - How to
deal with a hostile audience - Elements of effective public speaking Preparing the presentation topic Using LCD
screens How to use navigation effectively Four ways to memorize ideas Giving a lively presentation that combines
information and materials

I Entrepreneurship Course title I

| Prerequisite | HUM X81 course code
Swanson, L. (2017). Entrepreneurship and Innovation Toolkit. University of
Saskatchewan.

Course category TT Lab./Ap. Tut. Lec. CH
UN - graduation condition 2 0 0 2 0

Course Content: What is meant by entrepreneurship management - Evaluating the contribution of project
management to sustainable coMTEtitive advantage - Evaluating risk management in different organizational
contexts for entrepreneurship - Studying and evaluating opportunities - Writing action plans - Building a business
model - Defining a set of strategies to overcome barriers to project management - Building a team the work.

Reference

Reference

Law and Ethics in Engineering Course title

| Prerequisite HUM XE1 course code

— Al S — o ol de s /580 B Melidl 5 2l Jlae (8 Cliplay (eaigal) 5 ol "
(2009) Za pall agill Jla/ Ul — 5 alll dadls

D/ A S ads — Gl LIS ) e (pem 32/ 50 ML) M panigall i Al Uil
Laall daalall

Course category | TT | Lab/Ap. | Tut. | . CH

Reference

67
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UN - elective

Course Content: Laws regulating engineering professions: definition of the law and its function, foundations and
rules of legislation, highlights of civil law (its general foundations with a focus on contracts and coMTEnsation,
criminal law (criminal responsibility of the engineer in relation to his professional work), labor law, union law
(obligations, discipline and code of honor), Corporate law (establishment of companies and individuals’ institutions,
investment incentives and guarantees), tax laws, environmental protection laws, investigation and litigation
procedures, engineering profession ethics: fields and objectives, utility theories, rights and duties, nature of
engineering professions (experiments, safety, risks and negligence), professional conduct and responsibilities
towards Clients and bosses

German Language Course title

| Prerequisite | HUM XE2 course code

Menschen-Al.1_Kursbuch”, Sandra Evans, Angela Pude, Franz Specht, Huber Verlag
2012

Reference

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2
Course Content: Reading and understanding texts that are simple in their linguistic structures - trying to extract
and build their main ideas and linking their partial and main ideas - trying to comment on them in simple phrases.
Try to formulate some ideas in simple sentences. Training students to edit simple articles on direct topics in the
simplified form of the article and simple forms of expressing ideas and in direct declarative sentences - building
paragraphs of sentences bearing one idea, training on direct reporting and description methods. Teaching students to
use simple German and Arabic texts with understanding and translation

Energy and water issues and climate change Course title
| Prerequisite | HUM XE4 course code
Pittock, J., Hussey, K., & Dovers, S. (Eds.). (2015). Climate, energy and water: Managing
trade-offs, seizing opportunities. Cambridge University Press.
Course category TT Lab./Ap. Tut. Lec. CH
UN - elective 2 0 0 2 2

Course Content: Energy issues - new and renewable energy - water and water pollution problems - water
desalination - selected approaches to water and climate adaptation at the regional level. Water law and policy -
Extensive legislation and policies on water management - Environmental pollution and its impact on climate change
- Climate conservation.

I contENGorary artistic trends Course title I

Prerequisite | HUM XE5 course code

- Reference
Course category TT Lab./Ap. Tut. Lec. CH
UN - elective 2 0 0 2 2

Course Content: Defining contENGorary art, its importance and objectives - clarifying the most prominent
contENGorary art schools and their trends - the most important pioneers of contENGorary art and their works

Reference

Community participation in building the new Egypt Course title
Prerequisite | HUM XE6 course code

Soliman, M. A, Hassan, I., & EI-Din, I. S. (2015). New urban communities in Egypt:
Policies & useful lessons

Reference

Course category TT Lab./Ap. Tut. . CH
UN - elective 2 0 0 2
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Course Content: Introducing the problem of Egyptian society and how to take care of them to achieve a decent
life for all segments of society and its prominent role in building the new republic in the modern era

History of architecture and the arts Course title

Prerequisite | HUM XE7 course code

Jacobs, D. (Ed.). (2025). Architecture as Environmental Media. Taylor & Francis. Reference

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: A basic unit for the history of art and architecture through different vegetation - Means of
displaying history: visual images - cultural materials - and communication based on text - Definitions: historical
architecture - personality - style with a historical brain from different periods: prehistoric - ancient Egyptian
Mesopotamia (Assyrian and Babylonian) and Greek

First Aid Skills Course title

| Prerequisite | HUM XE8 course code

American Academy of Orthopaedic Surgeons (AAOS). (2021). Emergency care and

transportation of the sick and injured (12th ed.). Jones & Bartlett Learning e

Course category TT Lab./Ap. Tut. Lec. CH

UN - elective 2 0 0 2 2

Course Content: First aid - goals - treatment priorities - resuscitation, resuscitation work and chain of survival -
airway and breathing problems - circulation problems, angina, heart attack, shock and fainting - wounds, bleeding,
hygiene and health preservation - types of wounds, blood loss, wound treatment and Nosebleeds - eye injuries -

amputation - internal bleeding - crush injury - first aid and treatment mechanisms - poisons, burns and poisoning -
injuries to bones, muscles and joints - the effect of heat and cold - diabetes, epilepsy and fever attacks - first aid kit
and potential risks.
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Course Syllabus for Faculty Requirements

Engineering Mathematics (1) Course title

| Prerequisite | ENG 011 course code
E. Kreyszig "Advanced Engineering Mathematics” 11th edition, John
Wiley and Sons, Inc. 2016

Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 4 0 2 2 3

Course Content: Part 1:Definition of function- functions of one variable — limits and continuity - elementary
functions and their inverses — the derivative and differentiation of functions — Leibenz’ rule - Taylor and
Maclaurin’s expansions —maxima and minima of functions — the mean value theorem. Multi-variables functions-
limits and continuity of multivariable functions - the partial derivatives — the chain rule and Jacobians — Taylor’s
and Maclaurin’s series of multivariable functions —maxima and minima of multivariable functions (Lagrange
multipliers) — the differentiation of integrations — the convergence and divergence of series.
Part 2 : The Binomial theorem — Theory of equations — Partial fractions - Vector spaces - DMTEndence and
indMTEndence of vectors — Matrices —Special matrices - Algebra of matrices —Linear maps (definition —linear map
matrix — the inverse map) — the rank of matrix — the inverse of matrix — solution of linear systems — Gram Schmidt
process — eigenvalues and eigenvectors — Cayley Hamilton theorem — matrix functions..

Reference

Engineering Mathematics (2) Course title

ENG 011 | Prerequisite | ENG 012 course code
Matthew Charnley, "Differential Equations, An Introduction for Engineers", 2022. Reference

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 4 0 2 2 3

Course Content: : Part 1 : Definition of integration - Riemann’s integration — standard forms of integration —
Methods of integrations — definite integrals — proper and improper integrals — the mean value theorem of integration
— Gamma function — Beta function — Double integrals — Triple integrals — line integrals — Green’s theorem —
Applications.
Part 2 :Definition of ordinary differential equation - mathematical modeling using ordinary differential equations
— solutions of first order ordinary differential equations — solutions of higher order linear ordinary differential
equations with constant coefficients — Matrix solution of linear systems of differential equations with constant
coefficients — stability of linear systems of differential equations with constant coefficients —application

I Engineering Chemistry Course title I

| Prerequisite | ENG 051 course code
Shereve, R. N. and Brink, J. A., “"Chemical Process Industries, 6th ed., McGraw-Hill Inc.,
1985.
THEODORE, Louis; DUPONT, R. Ryan. Chemical Process Industries: Environmental
Health Risk Calculations. CRC Press, 2024.

Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 5 2 1 2 3
Course Content: : Gaseous state (ideal and real gases - diffusion - critical state and liquefaction - cooling and
conditioning)- Solutions (types and governing laws - antifreeze and engineering applications) - Fertilizers (types -
manufacture) -Thermodynamics in chemical processes: (laws of thermodynamics - combustion - physical and
thermal balance - equilibrium - rocket fuel - renewable energy and engineering applications) - electrochemistry and
its applications. Corrosion (its types - means of addressing corrosion problems - industrial case studies). Corrosion
of steel reinforcement in reinforced concrete - cement (its industry - types - cement hydration - shrinkage in
concrete) - drinking water treatment technology and industrial water and water pollution - air pollution and its

control - solid waste pollution and its control.

Reference
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Engineering Mechanics (1) Course title
| Prerequisite | ENG 021 course code
Ferdinand P. Beer, E. Russell Johnston Jr., David(z-lib.org) "VECTOR MECHANICS
FOR ENGINEERS": STATICS AND DYNAMICS, ELEVENTH EDITION, 2016.
Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 4 0 2 2 3
Course Content: Basic definitions (Statics —-Dynamics — particle - rigid body — scalar quantity — vector quantity )-
Principles and Laws of mechanics (first law , second law and third law ) - statics of particle(the resultant of
concurrent forces in plane and space — the conditions of equilibrium in plane and space ) - Statics of rigid body
in plane (the resultant force — the moment of a force - theorem of moments — the line of action of the unique force
— the equilibrium conditions ) - types reactions in plane — the trusses — space forces ( the resultant of noncurrent
space forces — types of motion of rigid body in space (the dyname — the wrench ) — types of reactions in space - the
equilibrium of space forces — the center of gravity — the moment of inertia - applications (equilibrium of frames and
machines)...

Reference

Engineering Mechanics (2) Course title
ENG 021 | Prerequisite | ENG 022 course code

Ferdinand P. Beer, E. Russell Johnston Jr., David(z-lib.org) "VECTOR MECHANICS
FOR ENGINEERS": STATICS AND DYNAMICS, ELEVENTH EDITION, 2016.

Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 4 0 2 2 3
Course Content: : Basic definitions of dynamics — kinematics (linear motion and angular motion) — kinematics of

Reference

rectilinear motion — kinematics of planar motion(rectangular coordinates — intrinsic(path)coordinates — polar
coordinates) —relative motion — projectile motion- constrained motion- simple harmonic motion — rotating frames —
Dynamics of particle(force and aMTEleration — work and energy — principle of energy conservation — principle of
impulse and momentum) — engineering applications(oscillatory motion — motion of variable mass(motion of
rockets)— planetary motion).

I Engineering Physics (1) Course title I

| Prerequisite | ENG 041 course code

Fundamentals of Physics, D. Halliday, R. Resnick, and J. Walker, 12th edition 2021 Reference

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 5 2 1 2 3
Course Content: First - the basic topics in physics: Physical measurements, unit systems, dimensional analysis and
its applications, properties of elasticity of rigid bodies, stress and strain, elasticity coefficients, Newton's law of
gravity and its applications, gravitational potential energy, motion of planets and satellites, Kepler's laws, static
fluids, ideal fluid motion, continuity equation, Bernoulli equation and its applications Viscosity, Poiseuille 's
equation, oscillatory motion, simple harmonic motion and its applications, energy during simple harmonic motion.
Secondly, Electricity: Coulomb’s law, electric charge, principle of loading forces, electrostatic field, field lines,
field for point charge and group of point charges and connected distribution of charges, electric flux, Gauss's law
and its applications, electrostatic potential, calculation of potential from field, potential of point charge and group of
point charges and connected distribution From charges, field from voltage, electrostatic potential energy, potential
of a charged conductor, dielectrics and capacitance, polarization in dielectrics, Gaussian law in the presence of
dielectrics, displacement vector, energy stored in the electrostatic field, electric current, resistance, current density
and electric potential DC circuits, electromotive force, potential difference, Kirchhoff's laws, multi-loop circuits,

laboratory experiments
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Engineering Physics (2) Course title

ENG 041 | Prerequisite | ENG 042 course code
Fundamentals of Physics, D. Halliday, R. Resnick, and J. Walker, 10th edition 2014 Reference

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 5 2 1 2 3

Course Content: First: Principles of heat and thermodynamics: TeMTErature and quantity of heat, first law of
thermodynamics, zeroth law of thermodynamics, measurement of teMTErature, thermal expansion, quantity of heat,
absorption of heat by solids and liquids, first law of thermodynamics, mechanisms of the heat transmission. Kinetic
theory of gases, ideal gases, translational kinetic energy, distribution of molecular velocities, molecular specific
heat, degrees of freedom and its relationship to specific heat. Entropy and the second law of thermodynamics, some
unilateral processes, reversible and irreversible processes, change in entropy, second law of thermodynamics,
Carnot cycle, absolute scale of teMTErature, principles of thermal machines,
Second: Magnetism: electric current and magnetism: Magnetic fields, field definition, magnetic force on a current
carrying conductor. Sources of the magnetic field, Biot-Savart law, AMTEre Law. Electromagnetic induction,
Faraday's law, Lenz's law, electric fields created by induction, coefficients of induction, magnetic energy, mutual
induction. Magnetic properties of materials and Maxwell's equations, Gauss's law for magnetism, diamagnetism,
paramagnetism, ferromagnetism, magnetic hysteresis, current displacement, AMTEre's law modification, LR circuit
resonance and applications, Maxwell’s equations. Lab Experiments.

Production Technology Course title

| Prerequisite | ENG 052 course code

Crease, Introduction to Manufacturing Materials and Processes, Marcel Decker, NY, 2018 Reference

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 4 3 0 1 2
Course Content: Engineering materials (types - properties - alloys) - foundry operations (sand casting) - forming
operations (forging - rolling - extrusion - thrust - drawing) - joining operations (riveting - welding - gluing) - cutting
operations (manual operations - mechanical operations - Turning - planning - drilling - milling - grinding) -

measuring tools (Vernier foot - micrometer)

I Engineering Drawing (1) Course title I

| Prerequisite | ENG 031 course code
Thomas, E.F., “Fundamentals of Engineering Drawing”, McGraw-Hill, 2004 Reference
Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 6 4 0 2 3
Course Content: Definition of engineering drawing - Geometric tools and how to use them - Types of lines and
writing dimensions - Geometric operations - Monge projection - Point projection - Line projection - Plane
projection - Auxiliary projection - Polyhedrons

Engineering Drawing (2) Course title

ENG 031 | Prerequisite | ENG 032 course code
Agrawal, Basant, and C. M. Agrawal. Engineering Drawing. McGraw
Hill Education (India), 2014

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 6 4 0 2 3

Course Content: Vertical projection of objects. Conclusion of the third project - drawing engineering models -
engineering sectors - metal structures - introduction to using the computer in engineering drawing (display tools,
auxiliary tools) - using the computer in engineering drawing (drawing projections, drawing models)

Reference
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Technical Writing Course title

| Prerequisite | ENG X61 course code

Mills GH, Walter JA. Technical writing. Holt Rinehart and Winston; 2018 . Reference

Course category TT Lab./Ap. Tut. Lec. CH

Faculty - mandatory 3 1 0 2 2
Course Content: Discover ideas — Identify ideas and organize outlines — Ways to get started — The three parts of
technical writing — Writing summaries, summaries, and conclusions for long reports — Dissertations Forms: Letters
— Memos — Reports — Scientific articles — Job descriptions — Curriculum vitae. Writing references and notes. Choose
keywords - headings and sub-headings. Editing, revision and proofreading techniques. Electronic text processing
and technical writing - Vocabulary building - Basic types of argument styles: Terminology and sub-argument

building for facts, factual arguments, and politics.

Occupational Health and Safet Course title

| Prerequisite ENG X51 course code

Goetsch, D. L. (2019). Occupational safety and health for technologists, engineers, and
managers (9th ed.). Pearson.

Course category TT Lab./Ap. Tut. Lec. CH
Faculty - mandatory 1 0 0 1 1
Course Content: Public health and safety - the concept of security and safety - causes of accidents - goals and
objectives of occupational safety laws - personal protective equipment - pollution risks (air pollution from pollutants
- pollution from gases, liquids and solid waste - noise pollution - visual pollution) - fire hazards - (fire classification)
- Extinguishing theory - Fire extinguishing equipment and warning devices) - Injury risks (chemical handling risks -

Reference

Materials transportation and storage risks - Mechanical equipment risks - Mechanical machinery risks - Work
climate risks - Electricity risks - Fall, slip and trip hazards) - Exits, passages and escape stairs - Construction site
hazards - other topics.

I Numerical Methods for Engineers Course title I

ENG 012 + HUM 131 | Prerequisite | ENG X11 course code
Burden, R. L., & Faires, J. D. (2011). Numerical analysis (9th ed.). Brooks/Cole, Cengage
Learning.

Course category TT Lab./Ap. Tut. Lec. CH

Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Definition of numerical analysis- Definition of error and its types- Recursive numerical methods
for solving non-linear equations- Recursive numerical methods for solving a set of linear equations- Curve
reconciliation- Methods for interpolation and extrapolation- Numerical differentiation- Numerical integration-
Methods for solving differential equations- Methods for finite differences to solve boundary value problems And a
study of the consistency, convergence and stability of the methods used - numerical methods - methods of finite
differences - strong and weak forms of the Poisson equation - solving the Poisson equation in one and two
dimensions - convergence analysis for linear finite elements..

Reference

Discrete Mathematics Course title

ENG 012 | Prerequisite | ENG X12 course code
Rosen, K. H. (2019). Discrete mathematics and its applications (8th ed.). McGraw-Hill
Education.

Course category TT Lab./Ap. Tut. Lec. CH

Faculty — elective (basic Sc.) 4 0 2 2 3

Course Content: Sets, number systems, the nature of proof, formal logic, functions and relations, combinatorics,
recurrence relations, sequences and summations, mathematical reasoning, counting, relations, graphs.

Reference
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Statistic and Probability theory Course title

ENG 012 \ Prerequisite ENG X15 course code
Mendenhall, William, Robert J. Beaver, and Barbara M. Beaver. Introduction to
probability and statistics. Cengage Learning, 2012.

Course category TT Lab./Ap. Tut. Lec. CH

Faculty — elective (basic Sc.) 4 0 2 2 3

Course Content: Introduction to Probability - Basic Theory of Probability - Random Variables and Probability
Distributions - Moment, Deviation and Cortosis - Special Distributions - DMTEndence Theory - Frequency
Distributions - Measures of Central Tendency - Measures of Dispersion - Correlation and Prediction - Sampling
Theory and Statistical Estimation - Hypotheses and Discrimination Testing - Statistical Decision Theory - Analysis
Time series - stochastic procedures - solving linear stochastic equations with constant coefficients - engineering
applications.

Reference

Operation Research Course title

ENG 011 | Prerequisite | ENG X16 course code

Taha, H. A. (2017). Operations research: An introduction (10th ed.). Pearson Education. Reference

Course category TT Lab./Ap. Tut. Lec. CH

Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Basic concepts- Mathematical modeling of a linear programming problem- Solution by graphical
(geometric) method- Standard problem in linear programming- Simplex method (neglected variables and industrial
variables)- Simplex binary method- Parametric linear programming problem (Parametric objective function

problem- Parametric right-side problem) - Harmonic optimization (plot and directed graph - matrix adjacent to
graph - scattered graph) - Network problems and their applications (JuarezDigistra, Floyd and Moore (the shortest
path problem).

I Statistical Data Analysis Course title I

ENG 012 | Prerequisite | ENG X17 course code
Montgomery, D. C., & Runger, G. C. (2014). Applied statistics and probability for
engineers (6th ed.). Wiley.

Course category TT Lab./Ap. Tut. Lec. CH

Faculty — elective (basic Sc.) 4 0 2 2 3
Course Content: Data Descriptions , Probability and Probability Distributions, Inference about population central
values, Inference comparing two population central values, variances, Inference about more than two population
central values, Multiple Comparisons, Categorical Data, Linear Regression and correlation, Multiple Regression
and general linear model, Analysis of variance, Analysis of covariance.

Reference
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Course Syllabus for General and Specialty Courses

Engineering Mathematic (3)

Course title

ENG 012 | Prerequisite | ENG X13

course code

Dyke, P. (2014). An introduction to Laplace transforms and Fourier series (2nd ed.).
Springer

Reference

Course category TT Lab./Ap. | Tut.

Lec. CH

General Specialty 4 0 5
Requirement - Compulsory

2 3

Course Content: Complex numbers — Algebra of complex numbers — complex functions — limits and continuity -
the derivative and analytical functions - Cauchy Riemann equations — Branch cuts and branch points — Riemann
sheets - Complex integration — Cauchy’s integral theorems — Laurent series — Singularities and zeros — residue
theorem — real integrals calculations — conformal mapping - Fourier series — Laplace transform — Fourier integrals
and transforms - Power series solutions — special functions— Linear systems with periodic coefficients — Floquet’s

theory — applications.

Engineering Mathematic (4)

Course title

ENG 012 \ Prerequisite ENG X14

course code

Haberman, R., & Choboter, P. (2024). Applied partial differential equations (6th ed.).
Pearson.

Reference

Course category TT Lab./Ap. | Tut.

Lec. CH

General Specialty 4 0 5
Requirement - Compulsory

2 3

Course Content: Vectors —vectors algebra- vector functions (limits - continuity - derivative) — vector fields — the
gradient — the divergence — the curl — vector integration — vector line integral — surface integrals — divergence
theorems — stokes theorem — Reynolds theorems - Definition and classification of partial differential equations —
solution of first order partial differential equations (method of characteristics - separation of variables method) -
solutions of second order linear partial differential equations (Method of characteristic — separation of variables

method — method of Laplace and Fourier transforms ) — method of Green’ function.

I Computer Aided Machine Drawing Course title I

ENG 032 | Prerequisite | PDE 112

course code

K.L. Narayana, P. Kannaiah, K. Venketa Reddy - Machine Drawing Leu, NX for engineering
design.

Reference

Course category TT Lab./Ap. | Tut.

Lec. CH

General Specialty 4 3 0
Requirement - Compulsory

1 2

Course Content:

Understanding spatial concepts in relation to engineering design; Building solid models and

assemblies of machine components - Create engineering drawings in 2D format in accordance with a Drawing
Standard - Freehand technical sketching in 2D and axonometric formats - Develop and use workshop practice skills

Dynamics of Mechanical Systems

Course title

- | Prerequisite | MPE 112

course code

Engineering Mechanics Hibbler 12th edition

Reference

Course category | TT | Lab./Ap. | Tut.

Lec. | CH
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General Specialty
Requirement - Compulsory
Course Content: Kinematics and kinetics of planar rigid bodies: Momentum and energy methods - An introduction
to three-dimensional rigid body mechanics: 3D kinematics, moment of inertia tensors, and Euler’s equations -
Modelling of dynamic mechanical systems: Including Lagrange formulation

Strength of Materials and Stress Analysis Course title

- Prerequisite | PDE 111 course code

Shigley's Mechanical Engineering Design (Mcgraw-Hill Series in Mechanical Engineering)
by Richard Budynas and Keith Nisbett (Hardcover - Jan 29, 2010)

Course category TT Lab./Ap. | Tut. Lec. CH

Qeneral Specialty 5 5 1 5 3
Requirement - Compulsory
Course Content: Force and stress analysis - Axial stress shear stress - Bending stress - Transformation of stress and
strain - Analysis and design of simple machine component such as shafts, springs, bolted connections - Impact
loads, reliability and fatigue calculations

Reference

Thermal engineering Course title
ENG 042 | Prerequisite | MPE 121 course code

Moran, M. J., Shapiro, H. N., Boettner, D. D., & Bailey, M. B. (2018). Fundamentals of
engineering thermodynamics (9th ed.). Wiley.

Course category TT Lab./Ap. | Tut. Lec. CH

General Specialty
Requirement - Compulsory 6 2 2 2 3
Course Content: Properties of substances - First Law of Thermodynamics - Second Law of Thermodynamics -
Modes of heat transfer — Heat transfer by conduction: Generalized equation — Thermal insulation — Heat transfer
by conduction throughout different surfaces — Shape factor - Heat transfer by convection: Thermal and
hydrodynamic boundary layers — Dimensional analysis — Free convection — Forced convection -Thermal radiation:
Radiation laws — Thermal radiation between black and grey bodies - Thermal radiation from gases and vapors —
Heat exchangers

I Theory of Machines Course title I

- | Prerequisite | PDE 121 course code

Reference

A Brief lllustrated History of Machines and Mechanisms (History of Mechanism and
Machine Science) by Emilio Bautista Paz, Marco Ceccarelli, Javier Echavarri Otero and Reference
José Luis Mufioz Sanz (May 12, 2010)

Course category TT Lab./Ap. | Tut. Lec. CH

General Specialty
Requirement - Compulsory 5 8 0 2 8
Course Content: Mechanisms — Velocity and aMTEleration diagrams — Analysis of dynamic forces — Cams —
Flywheels — Gear train — Balancing of reciprocating and rotating masses — Applications
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Electrical Engineering

Course title

ENG 042 \ Prerequisite EPE 111

course code

Chapman, Stephen, "Electric machinery and power system fundamentals" J. McGraw-
Hill, Boston, 2002

Reference

Course category

T

Lab./Ap.

Tut.

Lec.

CH

General Specialty

5

3

0

2

3

Requirement - Compulsory
Course Content: Elements and quantities in electrical circuits - types of electrical sources — DC circuits - Resistive
circuits simplifications (Series, Parallel and Star/Delta) - AC circuits - Sinusoidal waveform (amplitude, frequency,
average and RMS) - Network theorems applied to DC and AC circuits - Power in AC circuits - Three phase circuits

Course title
course code
Reference

Electronics
- ] Prerequisite |
J. Nilson & Riedel "Electric circuits", Prentice Hall; 9 edition (2010).

EEC 111

Course category

T

Lab./Ap.

Lec.

CH

General Specialty

5

3

0

2

3

Requirement - Compulsory

Course Content: Transistor amplifiers: small signal analysis, frequency response and distortion - Integrated
electronics: multistage, cascode, differential and operational amplifiers -Power amplifiers: Class A, B and AB,
efficiency, distortion and thermal stability - Feedback amplifiers: topologies and stability - Analog-Digital
conversion: prefilters, sample and hold - Digital Logic families (TTL, CMOS, ECL) characterization - Practical issues
associated with implementing high speed digital circuits

I Measurements and Instrumentations Course title I

ENG 042

|

Prerequisite

MTE 211

course code

Anthony J. Wheeler, Ahmad R. Ganji, “Introduction to Engineering Experimentation,” 3rd

Reference

ed., Prentice Hall, 2009.

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

General Specialty

5

3

0

2

3

Requirement - Compulsory
Course Content: Introduction and generalized measuring system: Practical examples to ENGhasize the importance
of measurements - Static sensitivity - Accuracy and precision — Linearity - Static characteristics - Dynamic
Characteristics - Error analysis -Probable error and uncertainties. TeMTErature transducers: Measuring circuits for
teMTErature measurements - Pressure transducers: Measuring circuits for pressure measurements - Level
transducers: Flow transducers (orifice meter, venturi meter, ultrasonic flow meters, and electromagnetic flow
meter). Strain measurements: Load cells - Force and torque measurements

Course title
Course code

Fluid Mechanics
ENG 042 Prerequisite MPE 231

Bruce R. Munson, Donald F. Young and Theodore H. Okiishi, “Fundamentals of Fluid
Mechanics”, Seven Edition, John Wiley & Sons, 2013

Reference

Course category

TT

Lab./Ap.

Lec.

CH

General Specialty
Requirement - Compulsory

4

2

1

2
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Course Content: Properties of fluids - Fluid Statics -Kinematics of fluids flow -System and control volume -
Continuity equation for 1D and 2D flow — Work and energy equation — Stream function and velocity potential -
Equations of linear motion and angular motion — Real fluid flow — laminar flow — Turbulence flow — The boundary
layer — Shear stresses and losses in the pressure energy — The Navier-Stockes equations - laminar and turbulence
flow in smooth and rough pipes — Darcy- Weisbach equation — Local minor losses in pipes

Mechatronics Systems

Course title

MTE 211 Prerequisite MTE 252

course code

William Bolton, “Mechatronics: Electronic Control Systems in Mechanical and Electrical

Reference

Engineering”, Pearson, 2015

Course category

T

Lab./Ap.

Tut.

Lec.

CH

General Specialty

5

3

0

2

3

Requirement - Compulsory
Course Content: Introduction to mechatronic systems - Energy-based modelling of engineering systems in
different physical domains - From energy-based to computational models and computer simulation - Analysis of
linear systems using transforms - Power transducers and actuators - Measurement systems and working principles
of mechatronic sensors

Course title
course code

Mechanical Engineering Design
PDE 111 | Prerequisite | PDE 221
Mark's Calculations For Machine Design by Thomas H. Brown (Mar 1, 2005) Reference

Course category TT Lab./Ap. . Lec. CH

General Specialty
Requirement - Compulsory 4 0 2 2 3
Course Content: An introduction to a general procedure for solving engineering design problems — Shafts and keys
— Rolling and sliding bearings — Bolted joints — Screw drives — Belts and friction drives — Gears - Utilize Pro/Engineer
to develop assembly and detailed engineering drawings — Project work

I Electrical Machines Course title I

EPE 111 | Prerequisite | EPE 211 course code
J. A. Melkebeek, “Electrical Machines and Drives,” Springer, 2018. Reference

Course category TT Lab./Ap. . Lec. CH
General Specialty
Requirement - Compulsory 5 8 0 2 8
Course Content: Fundamentals of Electromechanical Energy Conversion - DC Machines - single phase
Transformers — Three-phase Induction Machines— Three-Phase Synchronous Machines

Course title
course code

Power Electronics
Prerequisite

EPE 212

EPE 211 |

Shailendra Kumar, Bhim Singh, Vijay Kumar Sood, “ Recent Advances in Power Electronics
and Drives,” Proceedings of EPREC 2022, Springer Singapore, 16 January 2024.

Reference

Course category TT Lab./Ap. Lec. CH

General Specialty
Requirement - Compulsory 5 3 2 3
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Course Content: Power electronic components - Characteristics of power semiconductor devices (Diodes,
Thyristors, MOSFET and IGBT)-Drive circuits - Uncontrolled rectifiers (Single-phase - Three phase) - Controlled
rectifiers (Single phase - Three phase) - DC to DC converters (Buck regulator and Boost regulator) -Voltage source
inverter - Current source inverter - AC voltage controllers

Course title
course code
Reference

Computer Programming
- ‘ Prerequisite
Ohlerich, M. "Basic C++ Course." (2022).

Course category TT Lab./Ap. | Tut. Lec. CH
General Specialty

Requirement - Compulsory 3 2 0 1 2
Course Content: Flowchart - Programming basics (Variables, operators, and expressions) - Input/Output -
Functions - Program flow control (Loops and decision making) - Arrays, strings, and pointers - Data structures

AIE 211

Computer Engineering Course title

Prerequisite

AIE 212

course code

M.M.Mano, ‘Digital Design’, 5th Ed., Prentice-Hall, 2015

Reference

Course category

T

Lab./Ap.

Lec.

CH

General Specialty

3

2

0

1

2

Requirement -Compulsory
Course Content: Principles of computer and digital design - The binary number system — Octal and Hexadecimal
notation - Computer arithmetic - Logic gates - Boolean algebra - Karnaugh maps — Combinational Circuit analysis
and design — Famous Combinational Circuits: adders, decoder, encoder, Multiplexer, Demultiplexer. Sequential
circuits — State machines — Registers — Counters - Computer Arithmetic - Memory system - Instruction set and
addressing - Processing unit design - Input/output interrupts — Pipelining & parallel processing - Multi processors -
Microprocessor

I Automatic Control of Mechanical systems Course title I

ENG X14 | Prerequisite | MTE 351 course code

Richrad Dorf and Robert Bishop, “Modern Control systems”, Prentice Hall International,
2008.

Course category
General Specialty
Requirement -Compulsory
Course Content: Introduction to control systems. System modeling: Mathematical models of (Mechanical -
Thermal - Electrical - Fluid) Systems — Time domain analysis: Transfer function - Common input functions - Time
domain response of (First, Second and Higher-order) systems — transient performance specifications. Closed-loop
control systems: Closed-loop transfer functions — Block diagram reduction — Controllers for closed-loop systems.
Control systems analysis and design in the S-plane: Stability of dynamic systems using Routh-Hurwitz criterion -

Root-Locus Analysis.

Reference

TT Lab./Ap. | Tut. Lec. CH

5 2 1 2 3

Course title
course code
Reference

Mechanical Vibrations
ENG X14 \ Prerequisite | PDE 321

S. Kelly, “Fundamentals of mechanical vibration”, McGraw-Hill, 2nd ed., 2000.

Course category | TT | Lab./Ap. [ Tut.

Lec.

CH




l
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General Specialty
Requirement -Compulsory
Course Content: Introduction — Systems of single degree of freedom — Damping of free vibrations — Forced
vibrations and their applications at unbalance — Isolation of vibrations — Measuring devices — Lagrange equations —
Systems of two degrees of freedom — systems of multi degrees of freedom — Mode shapes and natural frequencies
of multiple degree-of-freedom linear systems — Numerical methods in solving multi degrees of vibrating systems.

Communications

Course title

ENG X12 Prerequisite EEC 311

course code

Wil Simon Haykin, "Communication Systems"”, John Wiley & sons, 4th Edition,

Reference

2006.

Course category TT Lab./Ap. | Tut. Lec. CH

General Specialty
Requirement -Compulsory 3 2 0 1 2

Course Content: Signal analysis - Analogue communication systems - Digital communication systems -
Communication channels and impairments - Multiplexing techniques - Concepts of information theory and coding
- Mobile Communications - Spread spectrum communications - Radar systems - Random aMTEss protocols -
Computer communication networks

Course title

Engineering Economics and feasibility study

ENG XE1 course code

| Prerequisite |

Blank and Tarquin, Engineering Economy, 7th Ed., McGraw-Hill, NY,2008. Reference

Course category

TT

Lab./Ap.

Tut.

Lec.

CH

3

0

1

2

Faculty — elective (Management) 4
Course Content: The role of engineering economics in conducting decision-making - Deducing and using the
factors of engineering economics - Nominal, effective and compound continuous interest rates - Use of multiple
factors - Present value and cost of capital assessment - Evaluation of the annual standardized equivalent value -
Calculation of interest rates - Evaluation of the benefit / cost ratio - Substitution analysis - Inflation, cost estimation
and distribution of indirect costs - Depreciation and attrition models - Rest period - Break-even analysis and
payback period - Minimum rate of return attraction - Instability analysis and expected value decisions. The concept,
objectives and importance of the economic feasibility study - steps of the work of the economic feasibility study.

I Monitoring and Quality Control Systems Course title I

Prerequisite

ENG XE2

course code

Evans, J. R., & Lindsay, W. M. (2020). Managing for quality and performance

Reference

excellence (11th ed.). Cengage Learnin

g.

Course category

T

Lab./Ap.

Tut.

Lec.

CH

Faculty — elective (Management.)

4

3

0

1

2

Course Content: Definition of quality and its importance - Means used to measure quality - Key principles of

quality management: Customer focus - Continuous improvement - ENGloyee participation - Process improvement..

Project Management

Course title

| Prerequisite | ENG XE3

course code

Ricky W. Griffin, Fundamentals of Management, Cengage Learning, Eighth Edition,

Reference

2016.

Course category

T

Lab./Ap.

Lec.

CH

Faculty — elective (Management.)

4

3

1

2
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Course Content: Fundamentals of project management - basic administrative functions - planning, strategies for
different engineering applications - elements of human resource management: staffing, directing, control - total
quality management, continuous improvement - integration management - scope management - time management -
cost management - communication management - risk management - purchase management
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Specialization Courses - Compulsory

Graduation Project (1)

Course title

ENGX61 + HUMX32 +112 Cr ‘

Prerequisite

MTE 461

course code

Depends on the subject Reference
Course category TT Lab./Ap. . Lec. CH
Specialization Requirement
P - Compulsgry 5 4 0 1 3
Course Content: A project based on knowledge acquired during the first four years of the program. Students are
responsible for reviewing current literature, design of equipment/experiments/models, learning/developing new
techniques and implementing what they have learned to solve an engineering problem

Course title
course code
Depends on the subject Reference
Course category TT Lab./Ap. Lec. CH

Specialization Requirement

P - Compulsgry 5 4 0 1 3
Course Content: A project based on knowledge acquired during the first four years of the program. Students are
responsible for reviewing current literature, design of equipment/experiments/models, learning/developing new
techniques and implementing what they have learned to solve an engineering problem.

I Hydraulic/Pneumatic Systems Design Course title I

MPE 231 | Prerequisite | MTE 331 course code
Anthony Esposito, “Fluid Power with Applications”, Pearson Prentice Hall, 2009 Reference

Course category TT Lab./Ap. . Lec. CH
Specialization Requirement
- Compulsory 5 3 0 2 3
Course Content: Introduction to fluid power systems — Hydraulic symbols — Hydraulic elements (pumps, hydraulic
cylinders, hydraulic motors, accumulators, valves, filters, tanks) — Hydraulic transmission — Hydraulic circuits
design and analysis - Fundamentals of pneumatic circuits design — Fluid power control circuits (hydraulic —
pneumatic - electrical) - Case studies applying suitable software packages

Graduation Project (2)
Prerequisite |

MTE 461 MTE 462

Course title
course code

Advanced Control Systems for Mechanical Applications
MTE 351 | Prerequisite MTE 352

Richrad Dorf and Robert Bishop, “Modern Control systems”, Prentice Hall International,
2008.

Course category TT Lab./Ap. | Tut. Lec. CH
Specialization Requirement

- Compulsory 5 2 1 2 3

Course Content: Control systems analysis and design in the frequency domain: Bode diagrams — Polar plots —
Nyquist stability criterion — Stability and relative stability analysis. Control systems analysis and design in state-
space: State-space representation of dynamic systems — Canonical forms — Time response and transition matrix —
Controllability, observability of state-space models — Pole placement design approach — Ackerman’s formula —
State observers — Full-order and reduced-order state observers design. Introduction to industrial control
technology: Sensors, actuators and valves — Industrial controllers.

Reference




Course title
course code

Mechatronic Systems Design

MTE 252 | Prerequisite MTE 353
David G. Alciatore, "Introduction To Mechatronics And Measurement Systems,” 5Th
Edition, McGraw Hill, 2018.

Course category T Lab./Ap. | Tut. Lec. CH
Specialization Requirement

- Compulsory 5 3 0 2 3

Course Content: Mechatronic system design process in electronic/hydraulic/pneumatic -Servo motors -Stepper
motor- system design using relay diagram - ladder diagram - electrical drawings - Experimental modelling (system
identification) - State Space Analysis and System Properties-PID control design- Kalman Filters as Dynamic System
State Observers- Adaptive and Nonlinear Control Design- Neural Networks and Fuzzy Systems- Optimal Control-
Mechatronic Design Project

Reference

Course title
course code

Robotics
ENG X14 Prerequisite
Mark Spong, “Robot Modeling and Control”, Wiley, 2005. Reference
Course category TT Lab./Ap. : Lec. CH
Specialization Requirement
P - Compulsgry 5 3 0 2 3
Course Content: Basics of robotics: Homogeneous transformations - Kinematics equations - Inverse kinematics -
Velcity kinematics and Jacobian - Motion planning - Static forces - Dynamics of robots (stationery and mobile
robots). Control: Compliance and programming - Algorithms for describing, planning and commanding - Robotic
control systems: Position, speed and force control of robot Grippers - Examples on various practical applications of
robots

I Digital Control Systems Course title I

MTE 351 | Prerequisite | AIE 321 course code

G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,” 4th
Ed, Addison-Wesley, 2012.

MTE 354

Reference

Course category

T

Lab./Ap.

Tut.

Lec.

CH

Specialization Requirement
- Compulsory

5

2

1

2

3

Course Content: Introduction to digital control - Modeling discrete-time systems by pulse transfer function - Time
response of discrete-systems - Stability analysis of discrete time systems - Stability in the frequency domain -
Discrete state-space model representation and analysis - State feedback design.

Course title

Object Oriented Programming and Data Structures

AIE 211 \ Prerequisite AIE 311 course code

Andrew Koenig and Barbra E. Moo, “Accelerated C++: Practical Programming by

Reference
Example,” 4th Ed., Addison Wesley Professional, 2010.

Course category TT Lab./Ap. | Tut. Lec. CH

Specialization Requirement
- Compulsory 4 2 0 2 3

Course Content: Characteristics of object-oriented programming — Classes & Objects - OOP Principles:



https://www.amazon.com/Introduction-Mechatronics-Measurement-Systems-5Th/dp/1260085198/ref=sr_1_4?keywords=mechatronics&qid=1567439468&s=books&sr=1-4
https://www.amazon.com/Introduction-Mechatronics-Measurement-Systems-5Th/dp/1260085198/ref=sr_1_4?keywords=mechatronics&qid=1567439468&s=books&sr=1-4

Instantiation, Encapsulation and Specialization - Instance and Class Variables - Constructors - Instance and Class
Methods - Method Overloading - Passing and returning objects— Inheritance - Polymorphism - Method Overriding
- Associations - Streams and Files - TENGlates and Exceptions - Input & Output, File, Object Streams - Readers &
Writers. Abstract data types, Data structures - Sort & Search Algorithms - Engineering applications

Digital Signal Processing Course title

- Prerequisite EEC 312 course code

S. K. Mitra, "Digital Signal Processing," McGraw-Hill, 2011. Reference

Course category T Lab./Ap. | Tut. Lec. CH

Specialization Requirement
- Compulsory 5 3 0 2 3

Course Content: Continuous-Time Signal Processing (Fourier Transform - Convolution-System Frequency
Response) - Discrete Time Signal Processing (Standard Sampling Theory - Frequency domain view of sampled
signal). Fourier Transforms (DTFT - Discrete-Time Fourier Transform — Properties) - DFT - Discrete Fourier
Transform (Zero-Padding & DFT Frequency Spacing — Properties) - Circular Convolution vs. Linear Convolution-
Relationship to DTFT) — Z-Transform & Transfer Function - Poles/Zeros on the Z-Plane, Unit Circle- Inverse ZT using
Partial Fraction Expansions - Probability & Random Variables.

Automotive Engineering Course title

MPE 121 Prerequisite MTE 441 course code

Bonnick, Allan W.M. “Automotive Computer Control System Diagnostic Tools and
Techniques” Allan Bonnick, 2008

Reference

Course category TT Lab./Ap. | Tut. Lec. CH

Specialization Requirement
- Compulsory 5 3 0 2 8

Course Content: Definitions — Classification of Internal Combustion Engines (ICE) — Fuel-air standard and actual
cycles — Fuel properties and its impact on engine performance — Friction and lubrication of ICE — Cooling of ICE -
Two and four stroke engines — Engine fuel feeding systems: Spark ignition engines (the carburetor and methods of
automatic mixture control) — Fuel injection (types of systems and components) — Compression ignition engines
(injection systems — types and components — performance and tests — Supercharging — Governors

Industrial Process Control Course title

MTE 451 | Prerequisite | MTE 252 course code

Deshpande, P. B. (2012). Industrial process control systems(2nd ed.). ISA — The

. ) . Reference
Instrumentation, Systems, and Automation Society.

Course category TT Lab./Ap. | Tut. Lec. CH

Specialization Requirement
- Compulsory 6 3 1 2 3

Course Content: Mechanical design and construction of electromechanical systems - Software control of
electromechanical systems - Advanced Control Systems -Supervisory Control and Data Acquisition (SCADA)-
Remote Terminal Unit (RTU)-Distributed Control System (DCS)-Programmable Logic Controllers (PLCs)- Human—
Machine Interface (HMl)-advanced control system-servo control in electrical/ hydraulic/pneumatic drives-
Electrohydraulic Servosystems: Two-Stage Electrohydraulic servo valves - Modeling and simulations of
electrohydraulic servos - Design of Electrohydraulic Servosystems - Closed loop response of Electrohydraulic
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Servosystems -Communication schemes and wireless communications — Case studies

Course title
course code
Reference

Advanced Robotics

MTE 452 | Prerequisite | MTE 354
Saeed B. Niku, “Introduction to Robotics: Analysis, Control, Applications,” 1st Ed., Wiley, 2010.

Course category

T

Lab./Ap.

Tut.

Lec.

CH

Specialization Requirement

5

3

0

2

3

- Compulsory
Course Content: Robot arm dynamics— robot arm control — mobile robot types- holonomic and non-holonomic
constraints of the mobile robot — mobile robot kinematics - mobile robot dynamics—mobile robot control— using
software for design, simulation and analysis of the robot— mobile robot localization and mapping — Motion
Models, Beam Sensor Models, SLAM. Motion Planning: RRT (+variants), A* (+variants), instance retrieval/detection
soft robotics — humanoid robot analysis and control. Manipulation and Grasping. Reinforcement Learning. Robot
Project

Course title
course code

Numerical Control Machines CNC
ENG X11 / AIE 211 | Prerequisite | MTE 421

Stenerson, J., & Curran, K. (2008). Fundamentals of CNC machining. Delmar Cengage
Learning.

Reference

Course category

T

Lab./Ap.

Tut.

Lec.

CH

Specialization Requirement

4

3

0

1

2

- Compulsory
Course Content: CAM - concept and definition: NC (Numerical Control), CNC (Computerized Numerical Control)
and DNC (Direct Numerical Control) - concept, features and differences. Advantages and limitations of CNC,
Selection criteria for CNC machines. CNC machines: Types, classification, working and constructional features -
Machine structure - Elements of CNC machines. Basics of CNC Machine Tools - CNC programming (Preparatory
functions and Miscellaneous Functions) - Examples of CNC Machine Tools - Computer Aided programming of CNC -
Case Studies

I Embedded Systems Course title I

EEC 111 | Prerequisite | EEC 411 course code
Jacob Baker “CMOS: Circuit Design, Layout, and Simulation, Third Edition”, Wiley IEEE
Press 2010 3rd Edition.

Course category TT
Specialization Requirement
- Compulsory
Course Content: Machine level description of C programming language (e.g., memory management, optimising
memory aMTEss time) - Filesystems - Design of a simple DOS-like system on embedded targets - Multitasking and

concurrent software - Real-time operating systems

Reference

Lab./Ap. | Tut. Lec. CH
5 3 0 2 3

Specialization Courses - Elective
Introductions to Microelectromechanical Systems
MTE 252 | Prerequisite MTE 431

Course title
course code

85
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André Veltman, Duco W.J. Pulle and Rik W. De Doncker, Fundamentals of Electrical
Drives, book, Springer, 2007

Course category TT Lab./Ap. | Tut. Lec. CH
Specialization Requirement

- Elective 4 0 2 2 3

Course Content: Introduction: history of MEMS - market for MEMS - Overview of MEMS processes - Properties of
silicon - A sample MEMS process. Basics of Micro technology: Definitions and terminology - A sample process -
Llithography and etching - Micromachining: Subtractive processes (wet and dry etching) - Additive process -
Evaporation, sputtering, and epitaxial growth.- Introduction to MEMS Pro design software

Reference

Bio-Mechatronics

Course title

MTE 252 ]

Prerequisite

MTE 453

course code

Kuo, A. D., & Zajac, F. E. (2002). Human biomechanics and motor control: Theory and
applications. Springer.

Course category TT
Specialization Requirement
- Elective
Course Content: Introduction to bio-mechatronics - Human motion control and coordinated motion — Lower
extremity Orthotics and Prosthetics - Rehabilitation of patients with motion disorders — Artificial mechanical
systems for the upper extremities - Control interfaces for mechanical devices - Actuators for mechanical devices -
Exo-skeletons - Clinical gait analysis - Motor control in patients with neurological disorders - Artificial sensoric

interfaces - Artificial motion control - Functional Electrical Stimulation - Rehabilitation Robotics

I Renewable Energy Systems Course title I

MTE 121 | Prerequisite | MTE 454 course code
John Twidell, Tony Weir, Renewable Energy Resources, 3rd Edition, Routledge. Reference
Course category TT Lab./Ap. . Lec. CH

Specialization Requirement
- Elective 4 0 2 2 3

Course Content: Introduction — Energy resources — Solar energy — Collection of solar energy — Thermal solar
systems — Wind energy — Theory of wind turbines — Wind energy conversion systems — Biomass energy — Biogas
production — Hydraulic energy — Hydraulic turbines — Energy storage techniques

Reference

Lab./Ap. | Tut. Lec. CH
4 0 2 2 3

Servo Control Systems Course title

MTE 351

Prerequisite

MTE 455

course code

Richard Dorf and Robert Bishop, “Modern Control systems”, Prentice Hall International,

Reference

2008.

Course category

T

Lab./Ap.

Tut.

Lec.

CH

Specialization Requirement

4

0

2

2

3

- Elective
Course Content: Basics of Servo Motion Control - Learn about the elements of motion control and how they
operate - Components of a Servo System - Topics include selection criteria for motor, amplifier, encoder, coupling
and controller - Programming Applications from XYZ motion to electronic gearing and master/slave control -
Design Examples: how to solve such tasks as position control, linear and circular motion, master/slave control,



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=John+Twidell&search-alias=books&field-author=John+Twidell&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Tony+Weir&search-alias=books&field-author=Tony+Weir&sort=relevancerank
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electronic gearing, dual loops to eliminate backlash, and tension control systems.

VLSI Design Course title

MTE 111 | Prerequisite | MTE 412 course code

Jacob Baker “CMOS: Circuit Design, Layout, and Simulation, Third Edition”, Wiley IEEE
Press 2010 3rd Edition

Course category T Lab./Ap. | Tut. Lec. CH

Specialization Requiremen

P -ElectivgLI ement 4 0 2 2 3

Course Content: Architectural and circuit level design - Analysis of integrated analog-to-digital and digital-to-

analog interfaces in CMOS and BiCMOS VLSI technology. Analog-digital converters - digital-analog converters -

sample/hold amplifiers - continuous and switched-capacitor filters. RF integrated electronics including

synthesizers - LNA's, mixer - voltage controlled oscillator. Low power mixed signal design. VLSI design and analysis
using CAD tools, Momentum and Golden Gate tools. Layout optimization with Virtuoso, Assura, and MMSIM tools

Reference

Machine Vision Course title
MTE 411 | Prerequisite MTE 211 course code

Forsyth, D. A., & Ponce, J. (2011). Computer vision: A modern approach (2nd ed.).
Pearson.

Course category TT Lab./Ap. | Tut. Lec. CH
Specialization Requirement

- Elective 4 0 2 2 3

Course Content: Image sampling and quantization, colour, point operations, segmentation, morphological image
processing, linear image filtering and correlation, image transform eigenimages, multiresolution image processing,
noise reduction and restoration, feature extraction and recognition tasks, and image registration. Motion
estimation. Implementing and investigating image processing algorithms in Matlab. Introduction to 2-D and 1-D
sensing. Machine vision system components. Camera geometric model. Illumination and lighting techniques.
Time-and frequency-domain processing. Histogram manipulations. Image enhancements.

Reference
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