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First: Math, Science, and Engineering knowledge.




Ausigll g aslal) g ciladaly b Aaldd) G jlaad) Ml L
Static, dynamics thermodynamics mechanics of solids, fluid mechanics, heat, mass&
momentum transfer, electrical theory national and properties of materials, information
theory.
Aa) gl duaadial) g Addl) G jlaall & daaa 4 09 o) 2
Have broad and Specialist technical knowledge.
Aeradiglh i ) Jlaal) (b Aana 43 4 jra 4l 0155 O .3
In- depth of technical knowledge in major engineering discipline.
(... cliiall aranaly slanyl) dptigl e g gally 4 pall 4
Knowledge of Engineering topics log statistics, facility design and computer integrated

manufacturing (shea,1997).
Apaly ) g dgmlal) 9 A3l 3l o glal) agd 5
Understanding of physical , life, and Mathematical Sciences (NSPE, 1992).
Al ) g drgadal) g Al Sl glall ) agdll L6
A fundamental understanding of Mathematic ,Physical and life Sciences (Evans, 1993).
Blally gl agle g ciludly l lal) agdl) 7
A fundamental understanding of Mathematic and Physical and life Sciences (Koen, 1998).
dasigh aslad) g £y 5l g pluasSll g JalSil) g Jualdil) Jadis () g dentig) cibpulaly 48 00 8
(S al (i d8liul) Jia ¢ha
Thermodynamics, Dynamics, Static knowledge of Engineering Fundamentals Includes
calculus, chemistry physics, and engineering sciences ( e.g. statics, dynamics,
thermodynamics (shea,1997).
Alsas 5 dnl g 4338 4818 dlliag o) 9
A breadth and depth of technical background.
ddigl) c¥laall L) asaliall agd o 3381 g dpdigl) o glall A dal g 3ac1d liay 0,10
(Aad)alf 5 Al Jgad g ALY 5l pal) cdlaiia gad AliLudl g dbiall a) gall LilSia rdasd)
il glaal) & 5 g Lgili gSa g ) gall daguds (i g S & 3 Asyala
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).

() Lpaigh) el B L) asalial) agd o 3 a80) Luaigl) ashall A 3and) 11
Depth of engineering science algidity to understand the logic concepts in most of the 7
engineering science ( koen ,1998).

Mgl g duusigh) (8 cilBlusa cinai g i b 0,12
Engineering courses with applications.
(Experiments) :quaill Ll
R peadli g i) Jalad ) ABLa) gy ol g el el o 3280 L1
An ability to design and conduct experiments as well as to analyze and interpret data.
R i g i) Julas o 5 asl) jeday of .2
Demonstrated ability in data analysis and interpretation.
(A9 9 £ gadaall QY gy cilda i) £liy) 4d jrall (e CdSl g cu il Al o) .3
Experimentation and knowledge discovery (Hypothesis formulation, survey of print and
electronic literature (Lang, 1999).

L £loall g il 8l (and g A il malially ol ¢ .4




Experiment inquiry, hypothesis test and defense.

R ppeadli g i) Jalas ) Adlida) gy il g ) asanal e 3080 .5
An ability to design and conduct experiments as well as to analyze and interpret data
(Bankel,2003).

L paad g clibd) Julas ) d8L) Lgn ALl g ol anenat o 348 L6
An ability to design and conduct experiments as well as to analyze and interpret data

(Lattuca,2006).
Design :aseall) ;GG
e Cpay 134T Saaaa clala ol AN cillaad] g cil g<all g AW ananad o 5 a8l L
malaad) g Slaial) g ) g galaiBY) cauilad) Jha (e ad) gl ddagi pal) Ciladaal) (aay
) i) g dslial) Al g 4y ) et 5 (¥ g dasall g BMAY
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 Lia aUai gudatg avanal o 5,481 2
Ability to design and implement useful system and products (NSPE,1992).
G AS) g aaly a9 g Alaal) Jodad) anip gl g ALCial) iy jaig agaad e 3adl 3
Al Jas gﬂ\ e,,ul.mﬂ\
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).

Ll anaaill an i) b Jaadl 838 4 (s o) .4
Experience in working on practical design projects (Benefield,1997).
b o Al Lty LR (a S s aal Jgdall yodad o 850kl sl 5 jlga .5
Adlita Cilaa) g AdlAL c¥law
Design skill: an ability to develop and implement solutions for a broad array of issues
involving many disciplines and conflicting objective ( Shea,1997).
_QU}SAS\ HMSUJG 3)-433\ )Q-B:I .6
Demonstrated ability to design a component (long, 1999).
Adill g agaat g Al ) goad g g aLLAI il Y} A iy gl a7
£ 9 al) 3 00) aghat g iy (88al (ya sl al.Bﬂ\ dadaly 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).

u_ﬁc_nLAJM\ P\M\JL@M&J\@MUL@JA\JAJM\U&MJM) aranadll

daaxia asalialll g (pira Hade alAd) arasaill g Aaldal) daxie avasailly alalY) g e.m.m.d\
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 ) e 5 aal 9
An ability to synthesize ( saurnderrs,2005).

L Qe clala b Al cliland) i @il gSall g aUAT asaal o 3481 .10
An ability to design a system, component, or process to meet desired needs ( lattua,2006).

(Teams) (8 Gada Janl) :lal
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An ability to function an multi - disciplinary teams (lattuca, 2006)
A b s Jard) o 5,480 2
An ability to work as part of a tem (NSPE,1992).
Aalad) eIl Jad (o AT Aaaia c¥laa (e Ul g 31301 aa Jeanlly 3 i) 4l L3
gy
Experience working with persons /students from other engineering disciplines to solve
large scale problems (I%enefield,lggj) : .
Ot Y15 Copiinal) o il pa Aloliy Jand) 8 jlga Al a1 e Jualall i g .4
Al sl B s Jary e 3llg
People skills .The ability to work effectively with customers, management, and colleagues,
works well in a team structure, (Shea,1997).
ALlfia g B Bastia Jes ddy & Jead) pkiiey .5
An able to function in am multicultural and divers work environment (koen,1998).
(b s Janll Allad &l Jlga 40 .6
Effective team skills(koen,1998).
BBy canliy okl Ay cliles 3y 8y Allad Jae (358 JuSAT) Jeo (B8 el Jal) 7
(48 34
Team work (forming effective teams, team operation, team growth and evaluation,
leadership, technical teaming (Bankel, 2003).
(A (ad Jaall 3adl 40 .8
An ability to work in teams ( Saunders, 2005).

(Problem Solving) :4dséall Ja :Luadld
Aouaigl) e Ja g A lua g baad e 5 aal ]
An ability to identify ,formulate and solve engineering (lattuca,2006).
9l Iaal g Laatg Lgaplip Lgd ARlIRal) Jglal) Jilay pghaig Al iy g paas o 380 .2
AEA Ja ) g8 ) aseball) cpa 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).
(alpal) aladialy AV Gl CMCda o JaS il g aaail) e 5 jadl) iAW) Ja il g .3
Sl Lwaigh (k) el duwsigl)
Problem solving skills. The ability to identify and fix critical problems using sound
engineering principles and following good engineering methods sound ( Sheo,1997).
Aol Aedal) Ja o 5080 |
Effective problem solving (koen,1998).
Aa gahall g Balnal) Addad) 40lal) COISEA e Jaladl) o 3881
Effective in dealing with real world complex and ambiguous (koen,1998).
ASall Jolal) Jilay e s 2a Uiy o 308l
An ability to formulate a range of alternatives problem solutions, (long,1999).
Zilalll i g9 LS la g A Eal) ayaat ) CCdall Ja g Arwtigl) Aliel) dallaal) il |
o il g Joladl pulagg aSisa S 94 Lal Julaill g o sill Jaladll g palil) o 54811
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 g .8




Problem solving skills (Saunders,2005).

(Communication) Juad¥! :lualu
Aleldy Jlay) 5 bl |
An ability to communicate effectively ( lattuca,2006).
IS 85 B Aol |
An effective in communicating Ideas ( Evans,1993).
(i Sy Jua) 8 s DLl
Writing communication skills (Benefield, 1997).
_gﬂd\ JMY‘ Q\JL@.A S
Oral communication (Benefield, 1997).
Llaall) Lddlie o 5080 ,gda o) g 45 siSall ol 403400 CulS o) g Jlad¥) i jlga SNl
a3 39 Com Y15 (U (oS Ay Bl
Communication skills, both verbal and written , ability to discuss complex issues in terms
that customers management and colleagues can understand.
L S8 Juai¥) g dxle Ly 4L g £ laia) &l jlga &) .6
Effective listening skills, effective writing skills, effective oral communication (koen,1998).
Baga Ao A0 Ay (AggiSall g ABAM e g AJAAM) 3 Y e Jual gil) < lga D) .7

Aadia Jeo Ay sy @l s cloland y 3,80 Akl o) fa¥) Jiis Adle diga
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)

45 g Y Al 2ALE Al 5 4 giCal) VLAY g cLaly) lisg Jual gl dsasil i D) .8
LA e Jlai¥) g (s gl i gadl g cila gt JLaiy) g Jila gl) Badmiia g
Communications (communications strategy, communications structure, written,
communication, electronic / multimedia communication, graphical communication , oral
presentation and interpersonal communication (Bankl,2003).
s S g G gial) Juai) @l jlga dNIa) .9
Written and oral communication skills ( saunders,2005).
(Ethics) @AY bl
Aigall s ABAY il sl g .1
An understanding of professional and ethical responsibility (Lattuca,2005).

ABA) @l ey g Al 8 Ciadall g (e laiaY) cilalall dalua dudigh) ¢ pasi (2
Recognition that engineering is sensitive to social needs, the fragility of the environment,
and ethical considerations (NSPE,1992).

AEMAY) laally ol NI g Ale Aigay cinaly ¢ .3
A high professional and ethical standard (Evans, 1993). ) )
onlaal) agdy o) 5 Aadldd) Slad) g Jueally Aaldd) A8NAY) julaally Lille Lal il gaw of .4
2eiaall g (il gall g £33 aa Allad] Jo uSali (o)) g daigall
High ethical standard to job and personal life. Understands standards of the profession,
and implications of actions to company , employees and society, ( Shea,1997).
ABYAY) pplaally o) AN g dxigall ce dalle da 0 gl 0f L5
High professional and ethical standards (Koen,1998). )
Ausiglls lal) b ol 5N 5 ol LmdY Lagh g o) .6
Demonstrated understanding of the important of honesty in science and engineering
(lang,1999).




Adilsal) g Al gigunall g dal S g Arigall (PAVL pdaly o) .7
Professional ethics, integrity, responsibility and accountability (Bankel,2003).

~ (Impact) S lal

i g dalad) clblond) o gl Jgdad) s agdl laad g Laagalsf Talae) Al of .1
e Ladia g dalandy) g

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

global , economic, environmental , and societal context (lattuca, 2006).
Audigl) gy (b (A dgallal) g e liall g dabai®y) Al &y o) Ha8y ¢ .2

Appreciation of the economic , industrial , and international environment in which
engineering is practiced (NSPE, 1992).
Al g Aelaia¥) aslall agds o)
Understanding of the humanities and social sciences (NSPE,1992).
(B g allal) G gigeh agda g iy ol LAy o)
An appreciation and understanding of world affairs and cultures ( Evans,1993).
paigl) b SR By JSdy ali o
Well- rounded background in variety of non-engineering (Benefield, 1997).
AEL) 5 e Lalal g Apalati®y) Lcalll (e 58580 agdy g madd Jlas¥) Jaag Lay (S 9 4l
s Jlaa & RN 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).

Lgagdy g CHLLERY g dallal) ¢y gigddl g g BN 3%y of &y L7
Appreciation and unglerstandi.ng of history, vvprld affairs a}pd 9u|tures : (Koen,%998). ;

L et () g Aial) jlaad) (8 Gladaally HUS dsaigd) Jelad) O agds ) .8
Understanding that engineering solutions are affected by and should be
responsible to limited resource availability (Lang, 1999).

Al g3umall g ) oal &y o ) Al digal LA g o laia¥) Gl g agdy ) .9
ol g ¢ Aighy Lalidl) paiaall daliil g palinally dutigh Aiga iy Cpputigally Aalial)
Aale T cilga g sk aslll g 8 palaal) Ll g AUEL 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) sball e abadl) ;lauls
Ay il o 5508 dgalg Blad) e alell) ) Alad) ) 1
A recognition of the need for , and An ability to engager life long leering (Lattuca,2006) .
5 Al alad ) ety AlSaY) g Ablal g 2
A motivation and capability to continue the learning experience (Evans,1993).
_(Q;\SS\ alaill ) dudly alatl) Jo 3,480 |3
An ability to Learn on his own ( Benefited, 1997).
Al g Bagaad) @l jlgall Glads) Laila Jglag g aliiall g adll) £10Y) Cpaad A ) el 4
Byaal) ciglll lag Jeailly ciusill e 5 a8
Continuously improving personal and organizational performance, always gaining new
skills, able to detect and adapt to changing conditions (Sheu,1997).
gk g Basaal) L ol o3l sy duilSaY) g dblal) 4l |5
Motivation and capability to acquire and Applying new technologies (Kone ,1998).
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Blall gaa alail) (a5 5 A9 il gal) il gla (A Gl & g O gy L6
Understanding that skill training is an employees responsibility and part of life long
learning (lang,1999).

BSlad) sda aladl) g £ a7
Curiosity and lifelong learning (Bankel, 2003).
Slall gda @Sa:d\ uJD 5l .8
An ability for life long learning (Saunders,2005).

(Contemporary Issues) 3 yalaall Lladl ;i dils
B alaal) Lladlly 48 pmall 1
Knowledge of contemporary Issues
Agaghy ABEL g dpallad) ¢y gpdd) )0 .2
An appreciation and understanding of world affairs and cultures (Evans,1993).
A ol 5 L&l ¢ il glaally Sl duaigh ol Lagd el ¢ .3

Demonstrated understanding that engineering is affected by information technology issues

(lang,1999).
.5 palzall aidl) g Ll B aal 4
Contemporary issues and values (Bankel,2003).
B palaal) Lladlly 48 pall |5

Acknowledge of contemporary issues (lattuca,2006).
(Engineering tools) dswaigl <l ga¥) : pde gala
Aaigl) Ao jlaad 4 U Lpaad) dpcaig) el 9081 5 < jlgall 5 caalladl) aladiad o 3,880 L1

An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice (lattuca, 2006).

asaaill g Jaladl) g Juaitl G gudad) aladiu) Ao 5,080 2
An ability to use computer to communication , analysis and design (Evans,1993).
i (et 53 g gl a5l R SN g 8 i) Al 3

Aleal) il 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)

asaaill g Jalatl) g Juail G gadad) aladi) Ao 5 a8l 40 4
An ability to use computer for communication , analysis and design (Koen,1998).
Adigh (aadi L8 aadiud LAl c ga¥) Julady dlaial) Ay gulald) 4d pal) 4040 L5
Computer literacy in analysis tools in engineering specialty (lang ,1999).
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