Model No.13
Programme Specifications

— Mechatronics Engineering
Faculty of Engineering Academic Year2017 - 2018

at benha
Farabi Quality Management of Education and Learning - 23/1/201923/1/2019

University :Benha university
Faculty :Faculty of Engineering at benha

A- Basic information :
1. Programme title Mechatronics Engineering
2. Programme type Single

3. Adoption program Date

) Department
4- Department responsible for the programfs - aas.s i s 585/ Faculty
of Engineering at benha

[1B- Specialized information :
1- General objectives of the program

1- Enable graduates to use mathematics, physical science and systems analysis tools in
components and system design.
2- Students will learn engineering sciences and demonstrate the application of this
knowledge to electro-mechanical systems.
3- Solve problems through course sequences focused on specific, relevant mechatronics
topics leading to good working knowledge of fundamentals in mechanics, electronics,
computers and software
4- Provide students with practical design experience.
5- Analyze inter-disciplinary mechanical, electrical and hydraulic systems.
6- Enable the graduate engineers to work within, lead or supervise groups of fellow
engineers and technicians.
7- The program will challenge students and faculty to improve the learning process
8- Students will develop high generic skills: spoken, visual and written communication
9- Graduates should have wide choices leading to specialization in mechanics,
electronics, design, computer software or other areas
10- Students will be prepared to engage in lifelong self learning process throughout their
career

2- Intended learning outcomes (ILOS)
a- Knowledge and Understanding

al- The impact of Engineering solution in a global and societal context
a2- Basic science and engineering fundamentals
a3- Fundamentals of problem identification, formulation and solution in the areas of
Mechatronics
ad- The approach to design and operational performance
a5- Social, cultural, global and environmental responsibilities of the professional
engineering, and the need for sustainable development
a6- The principles of sustainable design and development

b- Intellectual Capacity
b1- Apply knowledge of basic science and engineering fundamentals
b2- Undertake problem identification, formulation and solution



b3- Utilize a systems approach to design, analysis and development and practical

investigations

b4- Apply the principles of sustainable design and development
b5- Full awareness of the needs to undertake lifelong learning, and capacity to do so

c- Professional Skills

cl- Compete, in-depth, in at least one engineering discipline

c2- Manage field problem, identification, formulation and solution
c3- Utilize practical systems approach to design and performance evaluation
c4- Apply the principles of sustainable design and development

d- General Skills

d1- Collaborate effectively within multidisciplinary team

3- Academic standards

1- Nars for mechatronics have been decided to be the standards of this program

4- External references for standards (Benchmarks)
1- California State University (www.csuchico.edu) (ABET)
2- Purdue University (www.pnw.edu) (ABET)
3- Sultan Qaboos University (www.squ.edu.om) (ABET)

5- Curriculum structure and contents
a- Prpgramme 162
duration
b - Prgramme Structure

.. . [Theoretical [162 Practical (110 Total 272
1 - No of hours /No of Units : Compulsory150 Elective [12 Optional
2 - Basic sciences Courses : 40 24.7%%
3 - Soc_la_ll sciences a.nd 16 9.8%%
humanities courses :
4 - Specialized courses : A4 27.3%
5 - Other Courses : 46 28.4%

6 - Practical/field training: 0.8%

6- Programme courses

“Fourth Year / 4.8\l auaigl) / iy s Sl (Leia uaigl) GulS 2100 Aas)

a- Compulsory :

No. of
code Course Title B?]'i(;: hours/week Semester
Lect.|Excer.|Lab.
Y VY ?ngApUter Aided Manufacturing 3 3 9 1 | First Semster
VYT eHydraullc and Pneumatic Power 3 3 > | 1 |First Semster
Systems

V€4 aProcess Control with Applications 2 2 1 1 | First Semster
Vo« aProject 2 2 6 | First Semster
V¢4 aField Training 1 0 0 | 2 |First Semster

z |Legislation And Contracts 2 2 0 0 | First Semster




Y
V€1Y aProjects Management 3 3 2 1 Second
Semster
. Second
\ .
°++ aProject 2 2 6 Semster
: : Second
Y EAY
aEngineering Economy 2 2 1 Semster
Y £4Y aDesign of Mechatronics Systems 3 3 2 1 Second
Semster
b- Optional :
No.of No. of
code Course Title U?]li(t)s hours/week Semester
Lect.|Excer.|Lab.
V24Y aMechatronics Embedded Systems 3 3 2 1 | First Semster
yovy |Pigital Control-Digital Control 3 3 2 1 |First Semster
YoVY alndustrial Automation 3 3 2 1 | First Semster
yoyy |Pigital Signal Processing 3 3 2 1 |First Semster
Y oqA eArtlfl_maI Intelligence-Artificial 3 3 5 |1 Second
Intelligence Semster
Y247 aRobotics 3 3 2 1 Second
Semster
Ye4Y aHydraulic and Pneumatic Control 3 3 2 1 Second
Semster
yoq¢ Machine Vision and Image Second
“Processing Semster
“Third Year / 4SslSual 4nigl) / i 5 Sl (Lt daigl 400 4lal) 4as)
a- Compulsory :
S No. of
code Course Title U(r)lli(t)s hours/week  Semester
Lect. Excer. Lab.

» ComputerAided Design CAD- 3 3 9 1 First
V¥Y ComputerAided Design CAD Semster
2 Power Electronics 3 3 2 1 First
VYTV Semster
© . System Dynamics and Vibrations 3 3 2 1 First
VYo Semster
a . : First
yyyy ENVironment and Pollution 1 1 1 Semster
2 . : First
Ve Mechanical Design 3 3 2 1 Semster
a First
yyyy Heat Transfer 3 3 2 1 Semster

» Desian of Experiments 3 3 2 1 Second




AR ¥ Semster
2 Microprocessor and Microcontrollers 3 3 2 1 Second
YFYA Semster
2 . i : Second
yy.. rechnical Report-Technical Report 1 0 0 2 Semster
o , Second
VEAS Production Management 2 2 0 0 Semster
N : : Second
yyy¢ Thermo Fluid Machines 3 3 1 1 Semster
©_« Automatic Control-Automatic Control 3 3 2 1 Second
\Yoy Semster
o : : Second
yyqy INtroduction to Mechatronics 3 3 2 1 Semster
b- Optional :
-Preparatory Year (Liw awaigl 4.1 2,laal) da0Y1)
a- Compulsory :
N No. of
code Course Title U(r){i?s hours/week | Semester
Lect. Excer.|Lab.
FEIW Engin_eering Drawing A-Engineering 1 3 First
Drawing A Semster
. First
Yo
o [Mathematics 1 A 4 4 2 0 Semster
. First
Yoy -
o Physics A 4 4 2 Semster
. First
KA
o+ [Chemistry A 4 4 2 2 Semster
yovy 4 [COMputer !:undamentals and 1 0 0 9 First
Programming A Semster
. . First
Y)Y
z [Technical English Language A 1 2 Semster
Production Engineering and Workshops First
Y +¥Y = |A-Production Engineering and 2 2 0 3 Semster
Workshops A
. First
Yoy
o= [Mechanics A 4 4 2 Semster
Technology and Society-Technology Second
VoiYa . 2 2
and Society Semster
)V +YY s [Mathematics 1 B-Mechanics B 4 4 2 Second
Semster
: Second
Yogy
o+ [Chemistry B 4 4 2 2 Semster
: Second
Y)Y
o= Mathematics 1 B 4 4 2 0 Semster
V+YY & [Computer Fundamentals and 1 0 0 2 | Second




Programming B Semster
: : Second
YayY
z |Technical English Language B 1 2 Semster
YovY Production Engineering and Workshops 2 5 0 3 Second
Semster
. Second
Yovy
o Physics B 4 4 0 2 Semster
FEOR Engin_eering Drawing B-Engineering 3 3 Second
Drawing B Semster
b- Optional :
[First Year / 4SsiSsll anigh (L Ausigl) 4,0S1 4000 Aa5y1)
a- Compulsory :
No.of No. of
code Course Title U(r)lli(t)s hours/week | Semester
Lect.|Excer.|Lab.
First
Y)Y -
z |Language-Language 1 2 Semster
V1Yo o Compute_r Applications A-Computer 1 0 0 9 First
Applications A Semster
: First
BRR
o [Mathematics 2 A 3 3 2 0 Semster
Principles of Manufacturing Workshop First
YYVY o |A-Principles of Manufacturing 2 2 0 3 Semster
\Workshop A
1o Theor_y of Machines A-Theory of 3 3 1 1 First
Machines A Semster
VYW [Fluid Mechanics A 3 3 1 1 First
Semster
VYV 2 Civil Engineering Technology 3 3 1 First
Semster
: . First
YY1 - Mechanics of Materials 3 3 1 1
Semster
Mechanical Engineering Applications First
Y V1Y - |IA-Mechanical Engineering 1
- Semster
Applications A
. Second
YAYY - -
z Human Rights 2 2 Semster
Mechanical Engineering Applications Second
VY1¢ . B-Mechanical Engineering Applications| 2 0 0 3
B Semster
Y, Materials Technology-Materials 3 3 1 1 Second
Technology Semster
. Second
YV Y
o= Mathematics 2 B 3 3 2 0 Semster
VYeY . [Theory of Machines B-Theory of 3 3 1 1 | Second




Machines B Semster
YYYY - [Fluid Mechanics B 1 Second
Semster
Principles of Manufacturing Workshop Second
VYVY o B-Principles of Manufacturing 1 Semster
\Workshop B
vy o [COmputer Applications B-Computer 4 Second
Applications B Semster
b- Optional :
-Second Year / 4SSl anaigl) (Lein dwaigl) 21T 2l 0al) 4a0Y1)
a- Compulsory :
) _No. of hours/week
code Course Title No.of Units Semester

YYAY

1YY

YYAD

YYo)

yYaYy

YY1

YYVY

YYAS

YYYY

YYAY

AR}

Industrial Safety-Industrial
® Safety
Electrical and Electronic

VY« 4 A Circuits-Electrical and Electronic

Circuits
Mathematics 3 A-Mathematics 3

AAMRE

Thermodynamics A-

Thermodynamics A

Mechanical Systems

» Maintenance A-Mechanical
Systems Maintenance A
Measurement Devices-

¢ Measurement Devices

» Computer Aided Drafting A
Mechanics and Testing of

» Materials-Mechanics and Testing
of Materials
Manufacturing Technology A-

® Manufacturing Technology A
Psychology in Industry-

® Psychology in Industry

Thermodynamic B-

Thermodynamic B

e

e

YY) ¢ «Mathematics 3 B

Mechanical Systems

» Maintenance B-Mechanical
Systems Maintenance B

» Computer Aided Drafting B

YYYA dElectrical Power and Machines

2

0

Lect. Excer. Lab.

0

First Semster

First Semster

First Semster

First Semster

First Semster

First Semster

First Semster

First Semster

First Semster

Second Semst¢

Second Semstt¢

Second Semste

Second Semstt¢

Second Semstt¢
Second Semste




YYVY

YYAY

b- Optional :

Manufacturing Technology B-
¢ Manufacturing Technology B

Design of Machine Elements-
¢ Design of Machine Elements

1 1 Second Semstt

0 5 Second Semstt¢

7- Programme admission requirements
1- Passing the preparatory year, first and second years of mechanical engineering

department.

8- Regulations for progression and programme completion

Benha university|Faculty of Engineering at benha|<bs s ilSuallj4SilSoal) annigll|Fourth Year

1- For progression: passing all courses with exception of two courses at most,For
completion: passing all curriculum courses.

Benha university|Faculty of Engineering at benha|<bs s 8lSuall[4SilSall 4wxigl| Third Year
2- For progression: passing all courses with exception of two courses at most
Benha university|Faculty of Engineering at benha|Preparatory Year
3- For progression: passing all courses with exception of two course at most
Benha university|Faculty of Engineering at benha|4SsiSall 4vxigl|First Year
4- For progression: passing all courses with exception of two courses at most
Benha university|Faculty of Engineering at benha|4SslSuall 4annigl|Second Year
5- For progression: passing all courses with exception of two courses at most

9- Assessment rules enrolled in the program

No Method

IAs measured from the intended learning outcomes

Final
examinations

2- |Mini projects

3- [Oral examinations

10- Methods of assessment program

No Evaluator

Tool

Sample

1- |1- Senior Students

Questionnaire - Interviews

50% of the students

2- [2- Alumni

Questionnaire

Not less than 20 alumni

3- 3- Stakeholders (Employers)

Workshops - Questionnaire -
Interviews

Not less than 10 employers

4- - External Evaluator

5- |5- Others

11- Matrix of knowledge and skills
-Fourth Year / 4:Sa8Sall 4nnigll / il g Sl (Lein Awaigll 1K1 41500l da5Y1)

a- Compulsory :
No Course Title Knowledge and | Intellectual Professional |Genera
' Understanding capacity skills | Skills
Computer Aided ¢3,P0c3,P0|P0d2,P0d3,P
1 Manufacturing CAM a4,6,P0a4 POb1,03 c7 0d6




. Hydraulic and Pneumatic 23.24.26 b1.b2,b3 b4 ol
Power Systems
Process Control with  a2,a4,P0a1,P0a4,Plb1,POb1,Pob2,|¢3POCL PO P0d1,P0d2,P
3- |applications 0a5,P0a8 POb4 €2,P0c3,P0|0d3,P0d7,P0
PP ’ c5,P0C8 ds
4- Project Course do not need specification
5- |Field Training Course do not need specification
6- Legislation And Course do not need specification
Contracts
7- [Projects Management a2,a4 | b3b4b2 | clc2 | d1
8- Project Course do not need specification
9- [Engineering Economy Course do not need specification
10- [Pesign of Mechatronics - a3,a4,P0a4,P0a5,Pbl,b2,b3,b4,P0 Eggéigiﬁ P0d2,P0d3,P
Systems 0a8,P0al2 b2,P0b3 ’Pdc7 'l 0d6,P0d7
b- Optional :
N Course Title Knowledge gnd Intellec_tual Profe§5|onal General Skills
0. Understanding| capacity skills
b2,b3,b4,b5,P (c1,c2,c3,c4,P
11|Mechatronics Embedded a3,a4,25,a6,P0a) 0b1,POb2,POb 0c1,POC2,POc zgdPldggszdzg
~lsvstems 1,P0a2,P0a4,P0)5,P0b7,P0b8,P|4,P0c5,P0cE, P6d6 Péd? P
y a5,P0a8,P0al2|0b9,P0b10,P0|P0Oc8,P0C9,POl’ 0d8’P0d91
b12 c11,P0c12 ’
L2bigital Control a4a6P0a4 | b3pa | PSHE0%N pogs pods

13

Industrial Automation

Course do not need specification

14

Digital Signal Processing

Course do not need specification

15

Aurtificial Intelligence

a3,a4,P0al,P0a
4,P0a5

b3,b2,P0b1,PO
b2,POb7

c2,c3,P0c2,P
0c5

P0d3,P0d7,P0
d8,P0d6

a3,a4,a5,a6,P0a

b2,b3,b4,b5,P
0b1,P0b2,POb

cl,c2,c3,c4,P
0c1,P0c2,POc

P0d1,P0d2,P0

Control

18Robotics 1,P0a2,P0ad, P05, POL PObB,P/4,POc5, POc, | oo D0 02
a5,P0a8 P0a12| 09,POb10,PO POC8,POCY,PO " ue o
b12 | cl1,P0c12 ’
17/Hydraulic and Pneumatic

Course do not need specification

18

Machine Vision and Image
Processing

Course do not need specification

“Third Year / 4SSl avigh / il 5 ASsal (Lt Rutigh 41K 412120 Aa51)

a- Compulsory :

No Course Title Knowledge and | Intellectual | Professional | General
' Understanding | capacity skills Skills
ComputerAided Design b1,b3,POb1, P0d4,P0d6,P
1- CAD a2,P0al,P0Oa4 PObS c4,P0c5,P0c7 0d7
2- |Power Electronics P0a5,P0a8,P0al10/b1,b2,P0Ob1, |POc3,P0c5,P0|P0d1,P0d2,P




10,P0Ob12

,P0c12

,P0al2 POb2,P0b3,P|c6,P0c7,P0c9,|0d3,P0d6,P0
Ob4,POb5,P0|  POcl2 d8,P0d9
b6
3- SYSte”? Dynamics and Course do not need specification
Vibrations
4- [Environment and Pollution Course do not need specification
5- [Mechanical Design Course do not need specification
b1,b4,P0Ob1,
6- |Heat Transfer 82,83,26,P0aL,P0 155 bz p POCLPOC2,PO| 446 pogg
al0,POall Ob4 c7,P0c12
7- |Design of Experiments a2,a3,a4 bl,b2 c3,c2 di
. P0a4,P0a5,P0a8, c2,P0c3,P0c6,|P0d1,P0d2,P
- IMICTOPIOCESSOr ANd 1pa10,P0RLL POA Lo e by POCY,POCLLP 003, P06 PO
12 ’ ' 0cl12,c3 d8,P0d9
9- [Technical Report Course do not need specification
10- |Production Management Course do not need specification
11- [Thermo Fluid Machines Course do not need specification
: POb5,P0b11,|c3,P0c2,P0c3,|P0d2,P0d3,P
12- |Automatic Control a2,P0al,P0al2 PObG,PObL | POC5,POCT 0d7
b2,b3,b4,b5,|c1,c2,c3,c4,PO
Introduction to a3,a4,a5,a6,P0al,POb1,P0b2,P|c1,P0c2,POc4, ggglpgggng
13- Mechatronics P0a2,P0a4,P0a5, [0b5,P0b7,P0| POc5,P0c6,PO d5 |50 46 P’O q
POa8,P0al2 |b8,POb9,POb(c8,POC9,POC11 7 |50d8 |50d9

b- Optional :

-Preparatory Year (Lein duaigl) 43S 4l lall 4a5y1)

a- Compulsory :

N Course Title Knowledge fand InteIIec_tuaI Profes_,smnal General Skills
0. Understanding | capacity skills
1- Engineering Drawing A P0a2,P0a4,P0a8,P| POb4,POb1 |POc2,P0c3,POP0d1,P0d2,PO
g g g 0a10 2 c4,P0cll | d3,P0d7
2-Mathematics 1 A POal,P0a5 PObpl(;Eg)bZ, POcl POd7
3-Physics A POal,POa3 POb2 POc1,POc5 | P0d1,P0d9
4-Chemistry A POal,P0a3 POb1,POb5 POcl P0d1,P0d9
Computer Fundamentals Eggéﬁggi
5. and Programming A- POal,P0a2,P0a5,P P0b61P0b7’ POc1,P0c3,P0|P0d4,P0d5,P0
Computer Fundamentals 0a8 ' 'l ¢5,POcll |d6,P0d7,POd9
: POb8,POb1
and Programming A )
6- :I;echmcal English Language Course do not need specification
7. Production Engineering and |P0Oa3,P0a6,P0a4,P POb2. PODS P0c2,P0c8,P0O|P0d1,P0d3,PO
\Workshops A 0a5 ’ c10 d5
8-Mechanics A P0a5,P0al PObpzdeJSbB, POcl POd1




9-[Technology and Society P0a6,P0a7,P0a9 P0b96P0b1 P0c10 P0d2
1_0Mathematics 1B P0a5,P0al PObPZO,I;gb& POcl POd1
11 : POb1,POb2,POc1,POc5,PO
~|Chemistry B POal,P0a3 POb4 c8 POd1
1_2Mathematics 1B POal,P0a5 PObplo’E?bZ’ POcl POd7
POb1,POb2,
13|Computer Fundamentals POal,P0a2,P0a5,P|P0Ob5,P0b7,|POcl,P0c3,P0O|POd1,P0d4,PO
- fand Programming B 0a8,P0al0 POb8,PObl| ¢5,P0c10 d7,P0d9
2
1_4;echn|cal English Language Course do not need specification
15Production Engineering and A
-~ Workshops B Course do not need specification
1_6Physics B POal,P0a3 POb2 POc1,P0Oc5 | POd1,P0d9
17En ineerina Drawing B POa2,P0a4,P0a8,P| POb4,POb1 |POc2,P0c3,POP0d1,P0d2,PO
- =9 g g 0a10 2 c4,P0c1l | d3,P0d6
b- Optional :
"First Year / 4SalSu) 4uigl) (L duigl 40K Al 2a5Y)
a- Compulsory :
N Course Title Knowledge gnd Intellec_tual Profes_smnal General Skills
0. Understanding| capacity skills
P0d1,P0d2,P0d
1-|Language POal0 POb4 POcl2  |4,P0d5,P0d6,PO
d7,P0d9
- P0a5,P0a8,P0a POc5,P0c6,P0 P0d4,P0d6,P0d
2-Computer Applications A 12 POb1,POb3 ¢1 POC2 7
. POb1,P0b2,
3-[Mathematics 2 A POal,P0a5 POb3.POb7 POcl POd7
Principles of Manufacturing |POal,P0a3,P0a
4\Workshop A 8,P0a9,P0al0 | 006 P0d1,d1,P0d5
5-heorv of Machines A POal,P0a3,P0a|P0b1,P0b2,[POc1,P0c2,PO P0Od1,P0d2,P0Od
y 4,P0a5 POb3 c3 3
POal,P0a3,P0a
6- [Fluid Mechanics A 5,P0a8,P0a9,P0 POb1,POb2, POc1,P0c5 P0d2,P0d5,P0d
412 POb3,P0b4 8
7- Civil Engineering Course do not need specification
Technology
. : POal,P0a2,P0a|POb7,P0b2, P0d1,P0d6,
8-[Mechanics of Materials 3 POad POb3.POb6 POc1,P0c4,P0c5 P07, POd9
Mechanical Engineering P0a4,P0a6,P0a|P0b3,P0b4, P0d1,P0d6,
9| applications A 8 pobg | 0C®:POC6.POCIZI T hhq
10Human Rights P0a9 POb4




11|Mechanical Engineering P0a4,P0a6,P0a|P0b3,P0b4, POC5.POCS P0d1,P0d2,
- |Applications B 8,P0al0 POb9 ’ POd6
1_2 Materials Technology a2,a6,al bl,b4 c4
1_3Mathematics 2B POal,P0a5 PObplc’)Egbz’ POcl
14Theor of Machines B P0Oal,P0a3,P0a(P0bl1,P0Ob2,| POc1,P0c2,P0c3, POd1,P0d2,
- y 4,P0a5,P0al0 |POb3,POb5| POc10,P0c1l |P0d3,P0d7
15, . . POal,P0a3,P0a(P0bl,P0b2, P0d2,P0d5,
" [Fluid Mechanics B 5.P0a8 POb3,P0b4 P0c1,P0c5 POdS8
16|Principles of Manufacturing POb6,P0Ob7, P0d1,P0d2,
- Workshop B P0a4,P0a8 " “popg P0c6 P06
17 — P0a5,P0a8,P0a POc1,P0c2,P0c5, |P0d4,P0d6,
~ |[Computer Applications B 1 POb1,P0b3 POCE POd7
b- Optional :
-Second Year / 4SsiSuall 4uigl) (Lt duigl) 4,0<1 4041 4a5Y)
a- Compulsory :
N : gt el Intellectual Professional | General
0 Course Title and capacit skills Skills
' Understanding pacity
P0d2,P0d3,
hdustrial Safet a5,P0a6, P08, b5, P06, PODY,PO|¢ Dowrt Do " % |pods, Pods,
y P0al0,P0Oall b12 ’ ’ ''P0d7,P0d9,
POc12
POd1
Electrical and Electronic 42,24,P04,P0 01,b2,03,POD1,PO P0c6,P0c9,P0c|P0d3,P0d6,
2- Circuits ab,P0al10,P0al|b2,P0b3,P0b4,PO 11P0c12 | POd8 POAY
2 b5,P0b11 ’ ’
3-|Mathematics 3 A POal,POa5 |PObl,POb2,POb7| POcl,POc7 POd7
POb2,P0b3,P0b4, P0d1,P0d2,
4-Thermodynamics A gopagéigagézﬁ POb5, POb7, PO, P0c61,PP(§)Ccl5iP0c POd5, PO,
’ ’ POb11 ’ POd7
Mechanical Systems P0c5,P0c6,P0c|P0d1,P0d3,
5- Maintenance A P0a8,P0al0 POb5,P0b6 10 POd7
. POal,P0a4,P0a POc1,P0c2,P0Oc|P0d1,P0d2,
6-|Measurement Devices 5 POa8 POb2,P0b3,POb5 5 POd9
7- 2°mp”ter Aided Drafting|  p,5 POb3 POC6 POd1
POc1,P0c2,POc|P0d1,P0d2,
Mechanics and Testing of P0al,P0a3,P0a POb1,P0b2,POb3, 3,P0c4,P0c5,P0|P0Od3,P0d5,
8- . 4,P0a5,P0a8,P|P0b4,P0b5,POb6,
Materials 0a12 POb7 POLY. POL10 ¢6,P0c9,P0c10,|P0d6,P0d7,
’ ’ POc11,P0c12 | P0d8,P0d9
Manufacturing P0a3,P0a8,P0a
9- Technology A 12 POad POb3,P0b4,POb9| POc1,POc2 |P0d2,P0d9
10PS choloav in Industr ab,P0a5,P0a9, | b5,b2,P0b9,P0Ob1 |c1,c2,P0c8,POc|d1,P0d2,PO
- [syenology y POall 0 10,P0c11 | d5,P0d9




POal,POa4,P0a

POb2,P0b3,P0b4,

POd1,P0d2,

W rhermodynamic B 5,P0a8,P0a10, |POb5,POB7,P0bg), | T 9% O pods pods,
POall POb11 ’ POd7
1_2 Mathematics 3 B POal,POa5 |POb1,POb2,POb7| POCcl,POc7 POd7
13Mechanical Systems  |; 0 75 5o 2o|POb5,PObG,POBY, £ 20”000 FC o pod2,
- [Maintenance B ’ : POb12,P0b4 ’ ’ ' POd5,P0d7
,P0a3 POcl
1_4(E:)0mputer Aided Drafting Course do not need specification
15 Electr_lcal Power and Course do not need specification
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