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First: Math, Science, and Engineering knowledge.
Adigll g asladl g ciludaly i Laldd) G jlaall i) )
Static, dynamics thermodynamics mechanics of solids, fluid mechanics, heat, mass&
momentum transfer, electrical theory national and properties of materials, information
theory.
A gl) Aaadiiall g 4581 JJM\QAZ\.\M@MQJS,)Q; Y
Have broad and Specialist technical knowledge.
Aaigl e ) Jlaal b Hlana 2 B s 42 s ) Y
In- depth of technical knowledge in major engineering discipline.
(E..... ccliiall araai g slaall) dpwdigl) Cile g gally 4d pal) ¢
Knowledge of Engineering topics log statistics, facility design and computer integrated

manufacturing (shea,1997).
Bl g Ayl 9 Auily il o glal) agd o
Understanding of physical , life, and Mathematical Sciences (NSPE, 1992).
Dol sl g Al g 4l 38 a slal) ) agdl)
A fundamental understanding of Mathematic ,Physical and life Sciences (Evans: 1993).
Blally el judl) agle g cilualy ) bl agdl) |V
A fundamental understanding of Mathematic and Physical and life Sciences (Koen, 1998).

Aot o glally 5l ploasl) g Jalsill g Jualiil) Jadid () g Autigh ool 4 aal) A
(Sl adl dSpalip (Silind) Jia e

Thermodynamics, Dynamics, Static knowledge of Engineering Fundamentals Includes
calculus, chemistry physics, and engineering sciences ( e.g. statics, dynamics,
thermodynamics (shea,1997).
Ales g Aol g Apid 4814 gy 0 9
A breadth and depth of technical background.
Nl bl asalial) egau.\r— 5_akl) g dsaigl) o sixdl gAZ\mU Basld iy off Ve
Bl Jgaig ALg ¢ 30 ad) lablaga i ¢ ALl g Aluall o gal) dlilSia tAaiad) dnigl)
(e glral 4y s g Lol ga g ) gl Amaln oA g S Ay lag)) daoda dadlal)
Breadth of engineering sciences (Ability to understand the basic concepts in most of the 7
engineering sciences): mechanics of solids, fluid mechanics, Thermodynamics, heat, mass
& momentum Transfer, Electrical Theory, Nature & properties of materials and
information Theory ( Koen,1998).
Lpdigh c¥laall B L) aaliall agd o 3 5a8l1) dpunigh aglall B Gaadl V)
(s
Depth of engineering science algidity to understand the logic concepts in most of the 7
engineering science ( koen ,1998).
Mgk g Al b il Chualy (i gapu oF )Y
Engineering courses with applications.

(Experiments):quail kil
L padl g lilad) Jalas ) &h'a!h@qeyﬁb UL asaai o B a8l Ly
An ability to design and conduct experiments as well as to analyze and interpret data.
B el g i) Julas e 5,080 Heday of LY
Demonstrated ability in data analysis and interpretation.
(AN g £ gabaall QY a g cilbuda jill pliy) 4 pall (e CldSH g qu il Al o L

Experimentation and knowledge discovery (Hypothesis formulation, survey of print and




electronic literature (Lang, 1999).
Agis pliall g cilada i) (and g Lo ol malially ali o ¢
Experiment inquiry, hypothesis test and defense.
S padli g i) Julas ) ABl) Lgy alil) g o plail) ananal e 3 a8 Lo
An ability to design and conduct experiments as well as to analyze and interpret data
(Bankel,2003).

A adt g llyd) Julss ) P = alidll g ) avanal o 3,8l 1
An ability to design and conduct experiments as well as to analyze and interpret data

(Lattuca,2006).
) Design :aseadl) ;GG
JEeY) G JAAT Badaa clala ol AN cilland) 5 il gSal) g A avenal o 5 a8
bl g Slaial¥l g Al gauﬁw uilal) Jia opa g\,st.,. ddagi jal) cilaaaall (lany
Al i) g dsliall Al g 4y ) et g Oe¥) g dasall g BN
An ability to design a system, component or process to meet designed needs within realistic

constraints such as economic, environmental, social , political ethical, health and safety,
manufacturability and sustainability.

Lo zlily e alaS gudaig avaad o 508l Y
Ability to design and implement useful system and products (NSPE,1992).
G ST g aal g pudagg Al Jolad) anlliy gty AlSial) iy g pans o 5 a8Y Ly
Al Jad ) asalail]
An ability to identify and define a problem, develop and evaluate alternative solutions and
effect one or more designs to solve the problem (Evens,1993).

tead) araaill o Lial) B Jand) B3 4l 9 of Lt

Experience in working on practical design projects (Benefield,1997).
o 2 Al g Lglnakal g LU (e S gl Jplad) ghad o 5 a8 rasaall) B lga 0
Adlite Calaaf g Adliaa c¥laa
Design skill: an ability to develop and implement solutions for a broad array of issues
involving many disciplines and conflicting objective ( Shea,1997).
U gSal) aranal o B a8l el 4
Demonstrated ability to design a component (long, 1999).
Adill g daal g aUBIN 73 gad puda g g AU CilAR) A g 1 AaBAIY) Adin gual g agd LYV
L& 9 al) BN gl g AIAY) FRal (pa aslill g alatl) dalaig audil) g da ggda g
Conceiving and understanding engineering systems (setting system goals and
requirements, defining function, concept, and architecture, modeling of system and
ensuring that goals can be met , development project management) ( Bankel 2003).

o Cilaglaal) aladin g L dualdd) aliall g Lda) ja g asaaill doles 48 pa) avasail) A
dadaia aralialll g (pira Aaday aldd) avaaill § aliall diaia arailly alal¥l g avasail)
il

Designing (the design process, the design process phasing and approaches, utilization of

knowledge in design, disciplinary design, multidisciplinary design, multi-objective design

(Bankel,2003).
S Al e 5 aal g
An ability to synthesize ( saurnderrs,2005).

A e e alala ol Al claland) g U gSal) g Al ananad o 5480 L .
An ability to design a system, component, or process to meet desired needs ( lattua,2006).




(Teams) (A (e Jard) :lal
) Basia 380 b Jaad) e 5L |y

An ability to function an multi - disciplinary teams (lattuca, 2006)

G saas Jaad) o 5 a) LY
An ability to work as part of a tem (NSPE,1992).

dalad) cdISdal) Jad 5 AT dpwtia c¥lawa cpa GOl o) 313N e Jardly 3 pdd) 4l v
8 sl

Experience working with persons /students from other engineering disciplines to solve
large scale problems (Benefield,1997) .

Gl g Cptadtinal) g (L3N aa Aploliy Jandl B jlga Agal 131 8 e Jaladll) & jlga ¢
Al sl B e Jary 3l
People skills .The ability to work effectively with customers, management, and colleagues,
works well in a team structure, (Shea,1997).

Adildia g ClBLEL Badia Jas Ay A Jaad) aidaiy Lo
An able to function in am multicultural and divers work environment (koen,1998).
G (rada Jand! Adlad il jlga 4zl Y
Effective team skills(koen,1998).
BalgBy pgBig pokl (B8 ciles (BAy Alad Jee (38 JiSET) Jae (318 G Jadll
(A2 34
Team work (forming effective teams, team operation, team growth and evaluation,
leadership, technical teaming (Bankel, 2003).
_&ﬂMMEJJﬁ\‘\,\ﬁ A
An ability to work in teams ( Saunders, 2005).

(Problem Solving) :Als&all Ja iluadd
Aswdigl) eMCEL Ja g dSluay Jaad e el |y
An ability to identify ,formulate and solve engineering (lattuca,2006).
o) 1an) g dant g Lgag i g Led ARLAAL Jglaldl Jilay y ohai g AISiall iy ol g dyans Ao 5 a8l ¥
A&l Ja A a8 Al analiail) (e S|
An ability to identify and define a problem develop and evaluate alternative solutions and
effect on or more design to solve the problem. (Evens,1993).
talaal) aladinly VS cld edlSda o 3 il g paadl) o a8 jAlCE) Ja ol jlge LY
Sl Lwaigh 3k el g duwsigl)
Problem solving skills. The ability to identify and fix critical problems using sound
engineering principles and following good engineering methods sound ( Sheo,1997).
_aﬂhmm\&‘; 5yaal) |
Effective problem solving (koen,1998).
Aa gakll g Sabaal) A8 8aY) Abbad) cOSE] pa Jalail) o 3 a8l |
Effective in dealing with real world complex and ambiguous (koen,1998).
ACEA S glall Jila cra s sliy o 5 a8l |
An ability to formulate a range of alternatives problem solutions, (long,1999).
Zail) aua gy Wit lua g ASdial) aaa ) COISEA Ja g Apdighl ddial) Apdleal) Mial .
Slagill g Joladl plagg S5a e 52 Ll Judadill g o odl) Jaladll g a3 a8l
Engineering reasoning and problem solving (problem identification and formulation,




modeling, estimation and qualitative analysis, analysis with uncertainly solution and
recommendation ( Bankel,2003).
Al Ja @l jlga LA
Problem solving skills (Saunders,2005).
(Communication) Juat ;lusle
Aleldy Suaty) s 5l Ly
An ability to communicate effectively ( lattuca,2006).
DB 8 A Aol |
An effective in communicating Ideas ( Evans,1993).

i (S Jlad¥) 5 lga el |

L§ SR Juai) &l jlga D)

Writing communication skills (Benefield, 1997).

Oral communication (Benefield, 1997).
Lladl) A8l o 5 a8l jeday ol g Ay siSall gl 404N LS o) g Jlualy) i jlge ML)
Agagd £33l g G oY) g Gl S ¢Sy dily Baknall

Communication skills, both verbal and written , ability to discuss complex issues in terms
that customers management and colleagues can understand.

L SAA Jatyl g Ade Ly LUt § plaia) & jlga DUl LY
Effective listening skills, effective writing skills, effective oral communication (koen,1998).
Basa Ao o s g (sisall g Adadll e g Adadl) ) Y e Jual g3l ) jlga U)LY

Aaila Jeo diy ok (3l g cilelaally 3 aidlall o) ) Jilig dulle d3iga
Interpersonal skills (verbal non-verbal, and written) which maintain high professional
quality , convey appropriate respect for individual, groups, teams, and develop a productive
working environment, ( Lang ,1999)

43 gy fmall AU 1 g 4 giCal) cLAY) g cLaY) sla g Jaa) il Al s Mial LA
Ll ta Juail g s gddd) () g il g dl Juai) g Sl gl) aaatia g
Communications (communications strategy, communications structure, written,
communication, electronic / multimedia communication, graphical communication , oral
presentation and interpersonal communication (Bankl,2003).
:Q,QM‘J QJM\ Juaiyy <l g 15! WPy I
Written and oral communication skills ( saunders,2005).
(Ethics) @AY :lalu
Asigall g ABNAY) cilal ol agd
An understanding of professional and ethical responsibility (Lattuca,2005).

ABNAT @l ey g i) B Ciadall g (e laiaY) cilalall dadua dudigl) o) aks |y
Recognition that engineering is sensitive to social needs, the fragility of the environment,
and ethical considerations (NSPE,1992).

AENAY) pulaally ol Y g Adle Adgas ciualy of ¥
A high professional and ethical standard (Evans, 1993). ] )
o) agdy o)l g Auadldl) Bladl g Jandly dualdd) A8NAY) julaally Ll Lal 330 gam of ¢
Laianall g Cpdlh gall g s3la 3 g Alladl o (Sl Gl g dsigal)
High ethical standard to job and personal life. Understands standards of the profession,
and implications of actions to company , employees and society, ( Shea,1997).

AENAY) ulaally o) NI g Aigall e Alle a0 gl o Lo
High professional and ethical standards (Koen,1998).




Asigll g aladl B ol 31 Gaal) Al Lagh jeday o 1

Demonstrated understanding of the important of honesty in science and engineering

(lang,1999). ‘ ‘
Alilocal) g 4l gignall g dal S g Aigal) GMAYL atialy o) LY
Professional ethics, integrity, responsibility and accountability (Bankel,2003).

~ (Impact) sl Ut

Al g Adlad) clilond) o Apaigl) Jalad) 50 agdl lad 5 Lagals] Talas) AL of
Aseladia) g dpaluanty) g

The broad education necessary to understand the impact of engineering solutions in a

global , economic, environmental , and societal context (lattuca, 2006).
Aigh Lo sl A dzallal) g doeliall g dpabuarBY) Ail) &y i Ja& of Y

Appreciation of the economic , industrial , and international environment in which
engineering is practiced (NSPE, 1992).
Aol 5 e Laial) aslall agds of .
Understanding of the humanities and social sciences (NSPE,1992).
(ALY g alladl (979 aghys ¢ o) SR )
An appreciation and understanding of world affairs and cultures ( Evans,1993).
Apudigl) 8 LAY 8 aa JSdyali o
Well- rounded background in variety of non-engineering (Benefield, 1997).
ABIE o Ao laia) g ApalaiBY) LU (e ISl agdy g adi Jles ¥l Jang Lay (S g 4aa
Jas ¥ Jiaa b i) AN e i Al
Awareness of what it takes for a business to be successful, An understanding of many
economic , social , and cultural , issues which influence business decisions (Shea,1997).

Mgy g ClBLERY 5 dpallal) Gy g'pddl g F Uil ok o) )y LY
Appreciation and unglerstandi.ng of history, vvprld affairs aLnd 9u|tures : (Koen,%998). ‘

L aaden O g 2 gtall jaaal) 8 cladaally SIS Aswdigd) Jelad) o agds o) LA
Understanding that engineering solutions are affected by and should be
responsible to limited resource availability (Lang, 1999).

Al gpmall g 9 ¢y O ) cAustigh) digal (Al g S laial) Gl dag agdy o) L9
Glaeadl g ¢ daiglyy Aalil) aatinal) dakiif § patnally daigh diga Sl Cpatigally ddlial
Aale BT cilga g sk aslll g 8 jalaal) Ll g AEL o Ayl

External and societal context (Roles and responsibility of engineers, the import of

engineering on society, societies regulation of engineering the historical and cultural
context , contemporary issues and values, developing a global perspective ( Bankel,2003).

(lifelong learning) skadl saa aladl) rlauls
A alidll o 5 )al) 4galg Bladl e aladl) ) dalad) &)y Y
A recognition of the need for , and An ability to engager life long leering (Lattuca,2006) .
B alas i paiad SaY g Lablal g Y
A motivation and capability to continue the learning experience (Evans,1993).
(SN aladl) ) Adiy aleil) to B a8l Y
An ability to Learn on his own ( Benefited, 1997).
Agalg Bagaad) il jlgall qiluis) Ladls Jglag g aliiall g (uadll) o)aY) Cppad Bl paiad ¢
Byaal) g Bl b J gl g ciusil) e 5 a8))
Continuously improving personal and organizational performance, always gaining new




skills, able to detect and adapt to changing conditions (Sheu,1997).
At g Basand) L o1 p3SE0) LuSY AlSaY) g dmdlal) agal o
Motivation and capability to acquire and Applying new technologies (Kone ,1998).

Blall gaa alail) (a5 5 A9 Cilhgal) Al gla (A Gl g O agdy T
Understanding that skill training is an employees responsibility and part of life long
learning (lang,1999).

Slad) gaa alail) g e s Y

Sladl s eﬂ\ s bl A

Curiosity and lifelong learning (Bankel, 2003).

An ability for life long learning (Saunders,2005).

(Contemporary Issues) 5 salaall Ll :j yils
B_alaall LLadly 48 pall |9
Knowledge of contemporary Issues
Lgagd g BN g dgallad) ¢y gpddl &) ) Y
An appreciation and understanding of world affairs and cultures (Evans,1993).
A ol gisill WLl e cla glrally S daigh ol Lagh gk o) ¥
Demonstrated understanding that engineering is affected by information technology issues
(lang,1999).
.5 palzall adl) g Lladlly a8 pall ¢
Contemporary issues and values (Bankel,2003).
Balaal) WLl 48 pall o
Acknowledge of contemporary issues (lattuca,2006).
(Engineering tools) dswaigl <l ga¥) : pde ol
i) A jlaal 4 U Aiaad) dpanigh) <o 9091 5 < jlgall 5 cuallad) aladind o 3,480 |y

An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice (lattuca, 2006).
asaail] g Jaladl) g Juaill G gailad) aladi) Ao 5 a8l |
An ability to use computer to communication , analysis and design (Evans,1993).
Jia (ra B39 gall lina ull aladii Alami) g 5 pddl 4al v
Aleal) SISl Jad (Auto CAD, Lotus or dBase)
Experience with or aptitude for use existing software such as auto CAD , lotus or dbase to
solve practical problems (Benefield, 1997)
_MU d...\.‘ﬂ\j Juai™d gjuu‘ ehﬁu\ uiﬁ SJm\ 4,3.:5 L€
An ability to use computer for communication , analysis and design (Koen,1998).
Adig (aads B aadiid Al ga) Julady dluaiall A guilad) 48 pal) 494 Lo
Computer literacy in analysis tools in engineering specialty (lang ,1999).




