Ly daals
Benha University s Fesighl A
Benha Faculty of Engineering 2022 s s\Sall dla o daiy

il g el daia gald



Ly sl

. Benha University g Auaigh) 4,0 /BN
A = Benha Faculty of Engineering 2022 Gl dds e Ay /7 r,\\:6
I RS PN

Les drala - gy daaigl) 43S
Baaiaall cile L) aUaty (pa g SIS el ol B gall Aaidll



g Al
Benha University e Aaatigh) 431 9" \
Benha Faculty of Engineering 2022 Gl dds e Ay /7 \ﬁ o
LW oma




Lt Ay

Benha University . . g Auaigh) 4,0 /BN
Benha Faculty of Engineering 2022 s slSal) Aa ya 4oy /zw’w\“«
LW oma
B § Fiaal
Aadall
1 Aadda ;‘}Ij
1 el an g Al 55,0
1 a5l
1 Al
2 Al oda & ualll sl
2 Aaalal) Lgaludl; K0 o) sk
3 Aolatial) 3 el
3 AN Al i) GalaaY)
4 A o ge g Y Aalall ASSY) Ll
4 Al alSal (1) 32l
4 Alan) alsal (2) Bl
5 Aalal) Gl il mie (3) 32k
6 Lalall HLaY) (4)53k
8 Badiaall Cile bl alaiy 2 jall a5 WG
8 a8V el jally Al ) Al (50
8 (2020) 2> sall JUaSN ks saciaal) delid) jlixa (6) 33k
8 bl andll st 5 (7)53ka
9 gl GBuia (8) 33k
10 Ul 5 plail) 505 iad (9) B2l
11 ol ll 8 ) Jsaill alall (Guaiall (10) 33k
11 G.A)..d\ 3l Lalaa (1]_) sl
12 glod) dant [ A8l Cile) a) (12) 32k
12 Slaalyl clillaia g 28l o g 5% (13) 3ala
14 Axaladl Jaly 28l sale ) 5 (ol Al gl ) ) dysadll ae g8 (15) Bl
14 s AY) Claslall e Jiaill 21 8 (16) 33
15 A Alaala &4l (17) sl
16 Aa il e Jsanl) Dillic (18) 32
17 Al Al 3aa (19) 32k
17 Al all ae ) sa (20)3
18 3aainall e bl ol 0 25 8 38 jidiall dgalall 2LudY1 (21) 30l
18 Qaglaill Jilis gl 5 Gy pill 5,k (22) 30l
19 Aaloall 8 r,,Ll:'.:\s;!\ el 8 (23) sala
19 SV AN Al Al (e Jaadll (24) 30l
20 Al Al &l 8l Juaas da g 54 (25) 33k
21 Al al) Al glasa (26) 33k
21 Sl il 1(27) sk
21 Al Al il aal) (ads g Al (28)32
21 Al all &l jaall e Ay (29)5a
22 AlaiSa juall dpul yall &l jaall (30)5a
22 Al Al @l el sale ) (31)3%
23 Al all &l Haall agl] g lilatayl (32)53ke
24 Al all <l Hiall )y (33)30k
24 SV A5l (34) 3ol




Ly sl

Benha University L Aiigh) A€ / { \
Benha Faculty of Engineerin s e dat /7 \
yorEng g 2022 Cesustsll ssaian NG
LA i

25 (GPA) (SI_ill Jaxall i (35) 52k

25 053 IS Adlal (o yil) A5 ye (36) Bale

25 Qe Adlh g el pall g A ST (37) B0l

26 415 yi<IY 5 oY) (38) 32k

29 Ll 5l el ll padle

30 Laaal)l ldlaia

31 Faculty Requirements K i

39 Programs Requirements

39 Program # Mechatronics Engineering




Ly dxala ,
S Ly Aatigl 216 A\
Benha Faculty of Engineerin “ 5 /7
y of Eng 8 2022 sl s e 4y NG

LW oma

Benha University

dadia oY gl

381 (e B Aysllaall SN gaal ydie adill o Al Al b aigd) aledll a8
Alayy e anldll ol Al b Gaa A skl ey Apeluall 5,5 Cualia ) dgaladl cliLEESY|
1Y) o Cua ¢ utigall 5 Aaigl) Aagay allall g alall daga Laa (st ) (liaga Cinay (il G )
Z\AM\ UADJ\AL»Y\ L.;\ :\_u\_ﬂ\ AA@_A]\ G:u.ﬁ U.-.‘Agé c:&_a‘)ﬁd\ A:mw\]\ Q\}[\A.AS\ L;:L"i‘);ud\ J\L\ c_u..u}.\ ‘_A\
Claliial ol 3uaa OVl 8 5l saas Claiie yshi I G aadinall s )] adiy Lo 8 dalall
il g )
Lalisinl 3 alall adiil) e saliiaY) e 300 0l KU 865 ) Coagy igd) addail) G eacal o (g g
gty V) 38 Y saaal) Ciladiall @lli (e aaiaall saldind () V) caainall cildlaia ol Baas cilaie
CYY 5 a2l gy dpuig) s 4l Clatiaal) lac) s dubiall daliy) el 0 callayy Al Y
e Lot s sl adad aial Ailually Aliedl 5 53 5al) 481 ey Z Y1 daglia g Jadadtip (bl Cilasa
AnliY) palial

osdige lac ) allaty Aaliaal) dpunigll Vel & Jeall da ga 5 40 jae 49 s 53 5ST Jaal (3 g zlia) ()
ASlA) 48 prall & 5 8 (o gz el s Gaadaill e 5 pall caila ) Apaad) dpied) o glally 48K 48 pra e
ans 5 cimiel 5 e liall ¥laall L8 8l 5 Rasiall Jgall (520 Bt <l yiae Kia gl 038 Canaia gl

NSy eliay ale adf (e laial g dusalig ol i Lo Gy B aal e S5 clgieliS Gl Al J s
.QYM\&‘;BSA\J Jsall 038 Jaa

MacY Lo DU usnigh agleill el jal paiisadl kil callaty aliiall o ol iS5 alall i) AS) 50 )
il daxd g dinall 5 dpeliall e Uaill o gllaall ighl acall g g shaill 3 aalid Gauigal) (e Jual
Jpatl) Aa ol g Al g 4350

o
el Cnll il alaill (8 ol 5 a8V 5 e sl (s gl o B et AlSa (Gl A4S ks

el ol sioadl) Al 3 SN
A @

e 3385 ¢ Jardl (3 g (A Andliall Ao U ) jleall g o jlaalls 05 e dpdia ol S alacly 2SN o ks
Al 5 aciaall a2y Lay Fpigh) Y Laall (8 gay i g dlipaall Lin o) Sy ghatl g aladiind




3 daala
Benha University s ?

. L Auig) dls S
Benha Faculty of Engineering 2022 GusiusSal) U pe Ay /7‘,[,’\{‘6
Lo o=

dadl) oda B jualll da gl @

a5l 95 Ja) Glo adiad X calaill 5 aaledl) ¢ Jaypl) dpeal o aSE L) Sl Adadl) s i
Ay RIS il i) Y LY 3 e el s IV el Jha el ol Aoa
A e

Jardl (85 Slaliial ae (38 555 s g )3 el 2= 1

Agtadaill 5 gl Gl sall e 38 p (ale (s 5iaa- 2

(el (3 g A1 sal ala 535 llall ) jlge Jhiad Slasall oy yaill el 02 3

Al 8 Y1 sl cilinlad aladia) Jle 585 4

Al e Bl all 6] ) - 5

A3 e Al 5 gl o (8 GOl - gada (385 4 HLEAY) ol sall (e de3a - 6

Lralal) Lgalud g ASY pLAS) ) ol

all ol 55 5) il Lgias L gl S0 Mal) dgmall onn a3 01988 ple Lty Aatia 2 i
Gl 2 1993 ale s Audigdl (eI ds o e Jseandl Gl gin Gaed 4 A all 3aa cuilS
L 1 oSl el agzall auail g o ghall g iisalall da 0 Jidl cpaali yu 40SH (8 Llall sl jall el
Adigh LIS ) Leiy L ol S M) agmall pannn il a5 <2 2006 ple Loy dnala Al cind iy
52012 ple & o il kil s oSl sall g5k o LISH ¢l Wil Mas 2 2011 ple Lt
Gl pall sapaad) 22531 (gubat g dlade] 25 2013 ale A L duaigl) 21T 3apaal) AU gaada 5 alaie )
shall 5 ptivalall ool g () A8 ol giSall da s il Ll s Joill Lilel)

Lean 3 iy L) dia g Lgad (ol A gl dlaed 85 LgDlda slac b 33 jlaiaa Baly ) 44IS0) ag i
slsl) (s sl e oy yaay adie gl Jadly alall Lealil) o WS cad ) oanlST5 e (8 (5 sl
pstall andl Bl Aiaall duighly 4l jeSl duxigll 5 ASlSaal) duanigh) :oa alud] A5 LN iy
LKL ) aaiaall jae aal 4y jlasall dsigl) and oL | A 50 A0S0 5 1) o a3 ) dpunigh)
dial e Walade) ol oy jlerall duigll and Jodil 2016 ale LISH Aa8Y Cuoad &5 Mg aaddl 13g]
2016 s & Sladall oY) Galaall g dpunigl) bl all ¢ Uad

Cllal) se b Al d5aal) el eadlly bl Gaaaly 305 3a) @l yradly Jabeadl o paall LK s

JYa (e Funigl) Rigas aaiaall Fecdl s JS Jhw A aniis il 5y gl el ja) & aalill



Benha University

o s Ausigh d /A \
Benha Faculty of Engineering 2022 GusiusSal) U pe Ay /7 i‘,\‘6
LW oma
doy il &l gal) f‘:‘ﬁj ‘;AJSAj\j il &Uasﬂ Al Ly ﬁﬁj 3 jaie daiadia GA\J:} ﬁdsﬁ

Loy Ulaa dalall cil@ilall 84S Ll 5 < jaigall die S 5 daadiall Jeall (555
- Al Lnalad) aludly) A40SY) aua g
ASAS sl Arig)l ond 1
A eS)) dvigl) and 2
Al durigl) ad 3
Al gl aslall ad 4
i lenall dtigll ad 5
Al 5 i
laa) aaindl Lgaling 35 spaall Ciliavadall fLif & 2l Ll Lghy daals - Lghy duigll 340 il
Claal) b eliall adEl way oy Sl dia Ay dpal) duxigll Lund Jia Jsall s aiY) g
il jiae Wagdi Al Aagll ) AdlaYh (Jsally aliY) g sl g sl (5 gl e daliall
Inter-Disciplinary ) “lawedill saaaie malpll e 22 oL) ) Aaladl &)y 2ald 4. gl
DAl Claaddll b dusigdl o glall (ug )5l As 50 =) ( Programs
Al 5ol Anigl) w
Al 303 5 duia -
il Al 380 el Asria w

Y 5 g pilKaadl duaia
At da ) it il
Aan) Lpuetigh ol 3 jra e Cputign g 35 @
Lol )l M) g At JSLELDT Jgla alan) (Je 5 jalall ol SH) dlac)
Jead) (3 g (A Audliall e cp a8 cpadiga dae) e
JelSia 5 55 e £lie (3l Cime AL B 05 AN il s o
ainall Aead g Apeadll § e liall cileUadll o 531 il acall gy ghaill Jd aleuY) o
shiall (g ASIY) Sl Al bl o aily Fantih aslall £ ey ausi Le Gl 0 b5
il ) sl o 33U




s Araly .
X v of e daigh) 41 4 i\
Benha Faculty of Engineerin “ 5 /7
y g g 2022 e 90l Aa e daiy £\

&

LW oma

Benha University

s Al eVl (3 Gradigall ol gkt ) Ciagh palie Gu s aled sy pdg e
)y pxil dua 8 8 55 Il adisnall aad Loy A LIS aladid e

Aapsall Ll 8 LY 5 delially Aasi jall JSLERN Jal (g gaall cilad j05 Cagall < 5aS Jaall o
Lo o) S5 2l Al Cle g il g clinall dpunigl) ol L) aai

daidll A ga g AELN g dalad) alaly) LS

dals alsaj (1) 3ake

gl 20 5 (e L pue 5 AISH AR AL AaiDU) g Apaiiil) aialY g Claalall apati () 538 HlSaT 3udai (]
AxiDU) o2a b i 4ill (82 y ol Lasd
alle Lal | daaladl (e 3 p0ball dadaiall ae ) @l 5 4000 4ty 5 Cilaalad) apasi ) & Gl sy 2
A 03w plSal e (ke ai 4 Sy
QI daa g alall il (alaa 288 gay @lld g 4 HLoaY) ol jiall daila) <l ) jie A8l S0 ey 3
odig) g sl danll o ga )l () 53 Aaaladl
Loy aall palall (5 simall (5 ja uad o 488) sall (paitall palell aul) (ulae 438 5o 20 4081 (laal 4
9620 (s225Y sy adlaal s el sl xa LY
4 alsal (2) Bala

o e laal) 33LY1 o s3LY) aad il s Wa o pdie s 45 e & Y 2ael @l pealaal) giai o]
Gl ) el iy Aipdail) (o jlall  cpolaill (Ao Bl EY) Gyl @381 e g ¢ 2l
el Baasall sl o paill g o el Cile b dae a8 5

ol A slime glaa (e QU1 i 4 glae 2al s u pil) A (e gume bl Gyt p sy -2
s 20 (e 458 e sana S

10 (e 4 sSall de sanall dipdaill o) gall ()2 o g8 5 (el Al bt Aidail) oy plall Jalasi -3
Gl ) ALY G o3l Al elime] iglas o QU sl 4 glae 2aTs Gy A8 sme O
el gh G sl el iy (edlall (e

sac ol e oyl daaigd) Gl il Leluall Sl (8 o sl capaill daally 4
b 5 e JLY Ll BN (e aal g (1) il adai 8 () sla g 4 slaas 2l 5 aal 5 Gy A
agia JS Gt O o O dsed JS) phiaall (o eiga ) ALaYL ¢ Bas) ) Ao sanall B
o o IS O el Gl (40 % 5 @) 58S



Benha University
Benha Faculty of Engineering

s et Al
2022 e 90l Aa e daiy

Ly sl

S gl

doalad) cila ) mia (3) Baba

I

L Aaaly — Lgy gl A0S Lgad () el ) Aadld (1) J g2

it el yall 3] (Gl maliall paay g Apmdigh mal sl (e Ao gene Lgin dnigl) 4 o
Al Alay aa jlid) o4 (Inter-Disciplinary Programs) <bacasill sasia gl jull 5 dsarads gl
O praadl Cpaa Al e el Glagind Sl dpaliY) clalia) G g delivall § aadaall cilalia)

S LY apenadll duia | ] 3,
Mechanical Design and Production Engineering Program -
Al g5l A | 2 LS aal) Anigl) g’
Mechanical Power Engineering Program :
il g yiSaal) daia | 3
Mechatronics Engineering Program 3
A LSl YLl gl g STy duaia | 4
Electronics and Electrical Communications Engineering Program
Lsalldplll dungdl | 5
Biomedical Engineering Program . .
’ ’ g:\_H e Y5 sl e | 6 Aoesl el
Electrical Power and Machines Engineering Program
pSadl) alai g sl dnia | 7
Computer and Control Systems Engineering Program
PRSI B FIRTATEIRSA
Civil Engineering Program
o jlendl gl | 9 A0 Hlezall Auaigll
Avrchitectural Engineering Program
Elctromechanical Engineering Program 10 | ASalSae s oSl duaigl)
Construction Engineering and management Program 11 ) 510 g | Blida calB
. il 5 i Ao | (Inter- claddl
Infrastructure and Utilities Program 12 e Disciplinary
Mechatronics Engineering and Automation Program 13 |° u@’if?ﬁ‘ h— Programs)

Lpuaigh) gual )

A it U5 o S A Ly i) S (e (s e oL Ll i
Al dutigl) 8 o glad) gy 5085 -1

(Sl LY g apenaill dusnia ey -
Al (oAl A i -

(Dl g S all it el -
ASilSaa 5 yeSl dunigl) el -
Y 5 g Sl Aaia mali -

an



Lt Ay

Benha University gy il AL 9
Benha Faculty of Engineering 2022 u,.&,”m;j.\ da e Z;N /7 [f\
_nt’.\/ --‘in_

A sl Anigh) 8 o glad) (a5 o115 -2
A eSIh OYLaY) g il g STV Anis el o -
Ay sl dpdall duxigl) iy -
A eSh YY) 5 (o gl Auia gali -
Sl akai g lulal) duvia mali -
Aaall uasigh B o ghad g 518 -3
Al dadig el -
ezl 3 )y g duvia gali e -
Aind) Al 5 38 yall duvia el -
A larall dusigl) (8 glad) (g ) ollSy -4
A lenadll Axig) iy -
&8 Aalall Aa ) e Jseanll mal all @l 2y A DU dapalSY) cldlaiall alag) aldal) e b il
g 3l ARG 5 saaiaal) cle Ll aUaty zeal jll o3a Al yall ) 555 o gllaall (aadl)
dalal) AludY) (4)83la

(2) Jsaa dgale aludl dad IR (e L Auigl) K 3l jaall s
Ly dnalas — gy Aunigl) 408 — dgalal) alud¥) (2) J2a

g.da.“ ésuﬁ‘ a
Aol dsunigll o slall aud 1
ASilSHal) drigd) and 2

A eSSl daigl) and 3

Apadl dsigll o | 4

L lerdll dxigll and | 5

IS alal) ansl) A e

e) s i JSV G xill 2 eliaed i yig ) jall aladl (s ginall Gan s e Jgsaall s aledl anill -
AN (e sl AT and el il (40

Aalall e s 13) KN ulae 288 gl auzald 40K A e (il A eliae | lanil &) ) -

8l ) (g ginall g gyl alial jadiall S shaill e J g gusall sa anidll -



o s fola
Benha University L gl 4405
Benha Faculty of Engineering 2022 waJst;i\ s 4a 2;‘.?

A\

&

LW oma

i) e L gl ol gl g il Gaiial) alad) anils sl 2 Cle guia sl
LS5 Sl 5 ol 3l il ) ) i) o lall s ]

Al drigl) and 2

SlShe €0 g0 dusnia cpeliva dusaia calalll 5 ASLuall L o) S5 17 U8Y 5 araradl) dudia gacads -
eOdaddl Ji€5 (aladll adad ¢ gl a5 aseaill o IV WSaill g YY) KK bl
B3l dudia caibaall Jaydads ¢ L )l sl

AN 30 adl Wl e 3 Sl s Ayl all Wbl 4SSl (558l dwnia (aadl -
(il CapSill g RN 1 A IS ey Ayl paldl A8 Labail (3l Al cadl sall KilSaa
Baaaiad) sl A8l dakail Ay ) jall alaill clulall 5 V) aSacl)

g 931 ¢S iSaall ayinali 5 aranal (getall apanail) (aSaill § LY 1l 5 Sl (anadl -
A Jlanall (83 Saal) Aalasl) delivall 8 A Sl Aalail) i g ilSeall e

A eS)) duaigl) aud 3

Aol Al el YT Al oS Anigl) cilialad Al el GV o gl dudia aadd -
Aboesll cluldll ¢ Llaall 5 adadll duaiy (gl Dl K Mall agall il oS (5 gl
A8l dadal b aSaill 5 LaaYl

Auaigh) A g yiIY) Ll (Al 5o af gl +Ail eI VLAtV g il 5 IV Adia pacads -
A5l Aty e Sl Ol HLaa] cpundaling g S Sl sall ccaVUai¥ ¢y g ST ) gall edy g STy
ALl

it ¢ el )l ¥ pulall lSuE ¢ Gl daiy calaill ) cllall duaia Gacads -
Ll gl cliglally elidaay) oAy daeadl Aakaills il sl apead e ) oo gulall
P smeSl) et g alatl) Aria g dallaal) 3ol

oaladll sl @y il JSlgl asaai il a0 JSUgh avaai ¢ ALY Jalail asiad) dusigl) avd 4

KailSaa c@)LﬁmJ\EJ\JJJM\:\umJé&h@%{\}l@;ﬂ;ﬂ\:\uﬂ@\} Basall Java g al gall 348
L’p)@h‘}]\jgﬁ}mﬂ\ cuud\ cgj)“:l\}g)&\:\u& L gaadl g dalial) (S jngll 4@\}4”
< aall 5 (3l o Jail gl ¢ i) Astigll e omacall i yual 5yl (Jil) Fustia ¢ 2n



Lt Ay

Benha University L Aigh) 440€
Benha Faculty of Engineering 2022 wﬁJJst;i\ s 4a 2;‘.? /7 i\\
_‘I‘ 'IL

Tt 3 colal) lEk b jeanll i el i e jonal) ppal) sy el Atigl) a5
el o Bliall ca jliall 5 )}y Cilay il y oLl Lia ol 9355 2l ila gl 5 4y jlanall
i) a0 (aall Talais ¢ (g pumall ladadtl ¢ (5 pmall pracail (s banall I ava s
E¥: B PRENGLIPS PR AP

Baalinall cile Lual) AUy dal yal) Aoy LM

Loyl al s Al al) aldiS (5)3La

5 Aol all A3l ac ) g8l T 5 AapalSY) el Jully Al Hall ) jiall ases (8 Baaieal) Cilelud) alai 3akay
laalall e Galaddly dueluall g 4 ol 501 5 3 gl il jall ¢ Und diad g aalall Galas W 58 3
(2020) (2 pall D Wi Sadiaal) doluad) liza (6) aba

Jeadll YA Le gl aa) 5 delu Lhae 3 palas J< 8aa) 5 8adiae delu ot ) jualaall 40aally Y
ad gl ol all

Le sl Juadl Aol 3-2 JS Baal 5 Baaiaee Aol Cuund rdglaall (g pall 5 Agdatll oy Hlaill Ay ¢ Ll
Aad gl ol all Jeadl) NA

Aaly 38 105 Ard L X 4880 50 A 3as) sl Jlat¥ Aol auds ; G

alad) andl) Gy (7)33k

Al algally (calall ansdll () @ 68

ARS8 Llall il 5 Calaal) saéas -]

A5 Afiaall 5 dpanlatll anadll (9585 )l (e <ol Sy -2

o el alall G il A cliae] salid) mad 5 3 5 AY) dualall ALudY) eluy ) pa il -3
Aaadd (o A JS ) )

a2 dalia 5 il bl Jadadl) slac), 4

ol gl ll apdl &Y kil dlee e il 530 -5

el ol el )3 -6

bl el aisall e Gl yEY) -7

dalra g ile iy s jae e Al 4l skt o ol i) -8

el 3o sl Jleef e ol i) -9




3 daala
Benha University s ?

Benha Faculty of E L duigl) 431 f\
enha Faculty of Engineerin 3 T /
¥ & & 2022 g0 Al ja Aa /mg‘,; s
LW oma

sl Gl all il el Alotas dlee e ol EY1 210
) Axd s andll A sl s pla¥ls canlSY) ooV s dul ol jaw e Jeld g sty dlae) -11
AlSl See
gali ) (Gaia (8) Baka
S paitall alall andll (udae (e ) 8] e ol IS Gulaa o ) el g IS GBuie LAl
AUl pleall (38 5 3paaill AL Cpad )3 Caale 3aal Al el jall dailly Cpandll sl
Aaanad’ Jlae A 3US 03 andlly Clalall G yail) A eliacf aal 05 o -1
A a8 jlear Jandl e 3080 53 oy 5 8Ll <l jlgas wialy off -2
A Y s A SVl 5 oD 3 pa Jladl) Juai¥) ol g ey o) -3
88 Jsla 2 by s Ayl oS o -4
ealeil) gl g 3358 Jlaa A5 0a 4l 05 o -5
Al 5l )y el 5 el ) o )8 5 a8 Al A e 05K o -6
(S apEil) Al jadeluay o) ) AaS 35y 4l oS o -7
Agdlall ddais) b o jliy of -8
)3l Al gl Ay f iy Jas haasall sleall Jlad) (B aaill ala 55 4803 8 e 0l S o) -9
2 Y
DA aleally gl sl (Busia o 58y 5
(YA e (el D) el all 2 Aailia -]
sl gl yall alat il jaad ddlall QL) e a3l -
gl Al ali pall ) e a5 8 g (o sall G )il i) i) Gadall (e (38
sl DA il ) jie G 55 (8 g (am sall Al o (§ 5k (Gdal (e (38Tl -
oAl s pde e sl pall ) il Adlal Al a8 ) el Axlie -
el G ) () @lla 5 85 a5 o Al aliyall 2 da) 53 Al Sl graal) Al jo -2
el i) () Al oAl Gl Rl sty Adlaial) s Siaal) pd 5 -3
DUl A jall Adadl) dalia 5 Al &Y ol clbilee e Gl ,3Y1 4

LUl €YY ol Y Al -5



3 daala
Benha University s ?

Benha Faculty of E L duigl) 431 f\
enha Faculty of Engineerin 3 T /
¥ & & 2022 g0 Al ja Aa /mg‘,; s
LW oma

il Gty o AT LIS el s AT el e Gl O @l il Aslae e -6
oaiaall

Cpn] G pal) B clae salid) o @ jRall el ) Aaa je s Asaddaill Alaall Aadlic -7
Aardatll Alaxll

sl 8l ad s candlly (il A cliac ma ol ) galiyll (5 sanll y El AdEla g dlac) -8
ol Gt () 4o Aalaiall Gl gl 5 el yall

gl 3 ol Sl (8 ) Al Adas (e -9

el i) () a8 18 ) 5 ¢l Al ald jally Adlaial) Aplany) Slilull aen 410

il Gy @l 8 x5 candll eliac Y Ay xill cilaliaY) A 2211

Al ) J glasd) g dpalail] dpleal) aUatil daglic -12

- oS Slie W1 g oy siill g 80 gal) 0l o) 5wl Gukai <13

b all g siaall s A0 Al 5l Jaad maliyall 33 g A e dagliall <14

Sl ¢ gidi Adal (9) ke

Gl gl dad paiad o QA 5 aaledll 40SH JS 5 Auls o Ol 5 il o ad Aaad S
(Claalall aaats ) 518 (10 (28) 3alell Waks QUL Aalaldl ) 5081 JS Al Hay
DY) Jod gl ey Ji g Ul Jyga J sl A sl el -]
odall JUARCL|RURTRA| PV v )
5 b siue ge glata¥) glal a5 g Aaldll Aileban) 4l )y 5 AllaiaY) il i -3
A e ) el g e 33U il il s
Al ol il 5 i) sl 4
o) siee ad 5 ALY Cula) yBY) ol g QO eladal) 5 a5 AE Ll 4 -5
sliac] (e 201 Al jall 48 6l O (g Ao gana JS (5 5S0 Cuny coDUall dudle Al aalaii -6
Slo doall 5 aggon s 5 Apalall aglSlia e Cagdll dma gl delie s b 4d glay ¢yl A
Ll 5 A0S 3l 48 jeas Leda
DY) el gy 5 alaie U A (alae e GOl g alaill () 55 Al a6 aies e o
1R e (G Aralall (5 gise o GOl G 55 ddlaiall

10



PN ,
h v of L Auigl) 4l 5 E\
Benha Faculty of Engineerin 4 s \
y of Eng 8 2022 (528l Al je Ay / N
LW oma

Benha University

Aparadill el pll aiailel) bkl e daalay Ol g andedl) udaa ]
laadil) sadeia geal b el GO Lol drals el o (udaa 2
Zeal sy g 1) J g2l el (Guaiall (10) 5k
paledl) () 538l AN JS 5 Sl i) ) eads 55 a4 dpae ) Sl S paal) (ha )8
Clasal o 4L G ail) s elime] 3alul) e el sl () Jsaill ale Guie A0S0 Ul
A aleally ALl adde 5 3l ALE G 5 Gaale 52al Bacinall cile L) 2Uaiy Jaall & il sl
i Y Ay Juail Ll 5 GlSus (e a8l sl Aiacll Al ueas Sle al ,3Y) -]
gl CoUall Josil) Sl d2a) e -2
A g 1Y) LY sl daa) je -3
Analall eyl daid) e OUal) grilis by -4
zea ) 3413) Galana (11) Baka
3axie el ) Ll ¢(Apilaall) dpanadill sl jull 5 0] Gl s Gaidall aledl andll (ulaa o 68,
ol ety Aralally ol yull sas gl A5 ik Ll Gallae JSE (Rilaall ) Cilanadil
saamie eal ol Aibeiall ALl s 4oyl dawlpally dpalall il aY) apen 8 il el ) 5

A0V el a Yl (il g ¢ Glaaddl)
el a5y dagladl
el ol Ay sul) AaziY)
Al el ) e g iy daalaldl (5 sanll il 3 6l )
2ol ) Qi Alaiall A0l Jilasal) aen &
A Al g il of 830 ) 1) ae ) g8l (e LY Al 50
el el g addail) 53 ga e Adailaall cilulpudl #5381~
Ul 5 aalatll ) ud Aaad 5 )8 5 el all dpgaa g Gladll )85 das) je o
A G ey Glaty Lad QUall Clallad s Jalatll 5
el Qs 3las (5 AT Jilsa (51
el alaie U AN ulae (I el 5all 3)10) Gl il 55 e 1853 5

11



Benha University g Auaigh) 4,0 __" \
Benha Faculty of Engineerin ) Ala pe A /i
y g g 2022 (528 Alda e Ay Y W»,;\:s

LW oma

zeal yal) anaa / A8l ile) ) (12) sala

O OSar WS anadll 138 (anadd Gada daa anadd el ) Bl 408N ALl (e and Y (S e
laadil) sanie s sl g and e ST i
A o I ABLYL 0l 3 8 LS alipd) e glaa apen Uaaia gali ) 7 e andii Cany o
Al e Wil ) 38Y) ey ) anay ) gl ) g A aainall s deliall laliiaY (590
b 13 Jsead 400 Jals Aaliall o)) sall
sl (M A sl @d 5 ) BV A )2 08 ) el Lyl 3l Gudava () Sla SiRall maas apai cangy @
Al
Glaalall Je ¥ udaall U Lla daslall ) Leilla) oy AlSH (udae J (e Lo 488 gall 22y o
20l eaa (N Lidlca) a3 (4
o 13 gralil) dant diaidall Gullaall ol Gaidall audll Galae dpa i o 2l AN Gulaal (Say 0
Y
FailY) clallaia g 4dl) bag i (13) Bala
oalaall e B palall 00 5l g akaill A g Lehs Anala @l dpe oS dparded dussge (A Lein Auigl) IS
138 (e O sy Gudl) MY 5 Ulse daadiall gl jall A adledll 2085 Ll LS ciladall oY)
Oe L il lglalag Lo sl (Aualadl 2 5l1) 4, yemall 4y 51 3algd | slaST cpll lil gl aa laall alail
ol aaai o Clthll Jailay Lelila Lol salgill oda o Jgeanl) ple (i 8 Gaueill (i JMUA
Al ainiy 5 Cilaalall aulaii () 8 8 Llele (a geaiall Ja g il el Ll
BSaddiaall CileLudl aUaiy #if 6l a8 8 el jall aias aad oy o
iaiadill saseie s Auanads ;i )zl sl sda 8 el ol andii o
Al Gt (65 Gy Al mal yally BB ddall ael gl BN ulae YA (e IS auzd

330 o el baaizall e bl geal yu Al all oy (ol Jsd 8 (la) 8 il 58S5 Tan
ASH dpla i)

8aanke el Lally (3La3IY) de ) 8 auad ety chuaradiall gl ) 8 Jasudlly o) agdedll OOl ey o
O Aralad) dxcai L Lda (LaD 138 8 Aabaiall 200 51 (3 Jaaall el sl sy Lol 48 5 yaall) Cilianasl)
Aaalally sas sall dpaalSY) AU ks Aliadia dpusl 33 o gaa )y el 5 Lo s

12



3 daala
Benha University s ?

Benha Faculty of E L duigl) 431 f\
enha Faculty of Engineerin 3 T /
¥ & & 2022 g0 Al ja Aa /mg‘,; s
LW oma

glaill a1 aall ) g agi€ly (Graiil) CiiSa JDIA (e g duigh 4005 5 pile iailall e DUl
Lol ealaii¥) daw Lall 1 (8 Cilaaladl e Galaadll (e 5 aball o gadll ae) il ) grazady gl
Al ) 4 gl 3 Cliaiadilll saaie gl sl ) acaly o da b agd sl &l ALl @l gl GO
e S (ulaa W oy Al Aliadiall
ol ) el el agd ¢aniill (uiSa JOA (e Lein duigh) 4405 5 il (paiall GO o
Aladic Apul j3 a g ) 8 Al Glaradil) sadia
liadio Ay 50 gusy @85 ) Clanadill saxeie geal s Alia) dpul 50 e @i 40K udaal (Say o
ae ) gl 55 682 sanall Adlall ol a8l (5 63 oSl i ¢ aSI Al Jamall (g (Y 2all ) s 3 Ul
el 3100 Gudae 2 581 e ol ale S Galaall Lgiley )
ke (@ g ) ol I G ) oalall andll - dalall & 68 o051 e il () 836 e olic) o4 o
830 Al elic V) paiuy 5 Clanadill saaeie zeal ully BV die Al yall o gy (e sl SEN i il
138 Sy aldall ()8 V)5 ¢ sl 50 Jaad JS 83,7 e JB Y (S5 Jarae o calldall Laila 13) 4 )
Ade gAY 2ol sl Gk s s ey
aie Al ) o g 1) e A S Aiia A0S of 8 Apalac Y1 A8l 8 )5V dseddl OB glic) oy o
ST 5137 oS5 Jarae e allall Jadlas 1) clie Y] jaisy 5 Cilianadiill saxie gal ydly (Slacly)
Agle 5 AN ae ) ) Gada His s Jlie¥) 138 Sie QU (L8 V)
Al Al gl 8 liadds Claiaddll saaie gl pall Jal Ll yo o sitad) COUall e o3y o
LS
% 20 ) Joas (85 GPA> 3.7 S 1)) -
% 10 ) Jeay 2835 3.3< GPA<3.7 s 13 -
S cAaliia At ) Al )3 Jsamad 4 33a] 2,0< (oS) 5 Jane Duanadiiall gl yall (e giay & 13 o
JEy) ldall (e @y giat ade Ala B g alama @8 )1 Gl )3 Cpliadl & ) e Jaaudy Al L)
5y _all Apusl 5l g 511 283 pe Claiadill 3axeie gl Lyl
Jonnity 41 st ¢4 0 ey jia (8 -Clianadill saawiall el jall (e g1 (8 Jdosal) Calldall Gy 13)
L G ple JS AN ulaa b i Al asmy Jilie (LAT G je 4 3add AT 36 Jaall 12
ol Jas

13



Ly dxala ,
S Ly Aatigl 216 A\
Benha Faculty of Engineerin “ 5 /7
y of Eng 8 2022 sl s e 4y NG

LW oma

Benha University

Clllia Gaa da)all e Jsasll 4 sl Gl aall 4 dasilly daiadiall mal jall dullal sy @
e Y e s Y el Ll 4 sladl) sadieal) cileludl ey Alaise Badize Cile b 5l 5 42l
oA disd & e JS AN Gdaa Wy ) 8 Al Aleadiall Al Hall @ g I Jaant iy 4 siall

aild el ey A N Lgasd ) Jgeadll 8l jaall Jiaasd Jadh danadiall gl yall (Ul (S 0
SN Gl La iy ) Aladiall gl )l gas ) @by el Jeadll 8 <l sall Jiaass Glll agi€ay
oAl Jdi A e S

OsS alle) Y e saainn delu 12d Slaas 055 O ang galinl (8 Ladaine lldal) 68 (ST e
21 oo Al clelud) sae 2 35 Y5 el ) st s (el SY) 2 pall 28 g0 22y (Lag s lldall
Ul Ll Janal) 5 Jomasill 2 68l Lda 3aains el

Aansl Al saal) Sl ae il Rall (e 220 T A 50 Leiy Aaigll S Gadle e e Y (Kay e
ks Sl all Gl (Ao llall daany 5 el dimasi di (8 ale JS KD Gudae Lo 3 Al
A

daalad) JA)a LAY Bale) g (gl pal) Zalipal) aid) Jagadll a2 68 (15) ks

zal ol e sl G (ARSN Jal (o) Baaiaadl Cileludl alaiy i zali g e Ul isad jony @
clllaia (e 950 callall jiag A Lalds 4000 udae Waaasy ) ac ) ll (a8 o A0S0 2a5Y 8 da ol

5358 O agale camg AT mali o (8 Al jall BV (8 058 gy g el yw Cpiiailadl GO e o
B Gl Wnaaay (3 e 5l lida s 2.0 e JAY (oS5 T iy lall (5 sinsal) ) jia )i 8
Al 5508l e ol Zaalall Galae s

s 38l B pail) iSa 33yl e V) asaidl) wiY daadlal) Jals s AT IS e Japatl) IS 1Y @
e DU Claliall Jae drg g ol ) alal) dylay aa s Aaalaadl 310l

adai ) Ladl) sl e callal) ysad die Z3SAN @l a8l luad (3) a8 Jsaall padiey e
Adiad) cile L)

ALK & 3 ) clad il g Ledabagle o Aaladl 4 6l e cplialall padl ol Ol J o Gy @
a sl DA dpalell Claadll 23S Jilie &1 581 AN Galaa J g il gl daladl 3,10Y)
Aabiall 2o ) gall Gala J 5l 5 5 damalal)

S AY claalall ¢ Jygaill 3o g (16) Bala

- AUl L g il s (oAl Claala e Jy sl il s o3,

14



Ly dxala ,
S Ly Aatigl 216 A\
Benha Faculty of Engineerin “ 5 /7
y of Eng 8 2022 sl s e 4y NG

LW oma

Benha University

Axalall Bl (5 35S jall @O il (iSa Gy ke sl sl o

aalall oY) Galaall lnasny Sl 5 AY) Ja g il 5 IS J sl e 8 llall Agin o) o

oy (A ladll sl gaai dpe S dpuais LK e Gl sae O 58 SN Gudad Sy e
(ks sacizall cilelall alai ) eadl) alail) (e Jy saill A 3000 cilialiall Jae axy 2SI gl all

- bad) ) agle i ey o SV ae dpuigl) il Hall g Ul diad Lganzad Al 130
AL Claadil) sasie gal ) ) AT Claalay sadiae el gl g o Ol Jygad j5n @

DY A DU saaixal) cilelud) (e 9450 (e SIS Cludial aY Cua 4 glaall Claliall Jeo any
e e JET 550 pae dapds Jisaidll Jid AUl kgl A cleladl (e 4l Jsaall geali )
e Al Al 4y W dalie ol ja) ol dsal) aes A e lis) Gle Al 0 O s
lUall ) Jarall Sl A Lgalatial) 9 30l e J geaall il

AaapST ) s el Ll 3 o e @l jial Badiee Cilelu gl ldial s @

gl ol AaanalSY) (a8l a8 aal) ) glad s wgbilS (e Gl geaiall GO i s Y@

saiaall e Ll AU ) Leadll aUaill oy i sadl) die RIS <l il (3) ady Jsaa

daalizal) cile L) aldas . ..
Bl jeaail) 3 LUl aae S giall Al
A+ 40 skl %95
A ' %95 e Jil I %90
A- 3.70 %90 s Jil ) %85
B+ 3.30 %85 e Ji I %80
B 3.00 %80 s Jil N %75
B- 2.70 %75 o B N %71
C+ 2.30 %71 e B8 N %68
C 2.00 %68 s Jil J %65
C- 1.70 %65 3 B N %60
D+ 1.30 %60 e & N %55
D 1.00 %55 3 Ji N %50
F 0.00 %50 e i

S A clada B daldl (17) 33k

b lldall 4 2l sl ) byl sadizall cleludl (e (40%) oo Y L Al allall may
Al da g i) 35 cile Ll o2 agd Canadi g claalall e V) alaall (e Les Coyina (5 5a0 drala
Lo Aigh A0S 8 el yully Badine Aol 36 (o Ja¥ L lady il Wl ) 5S6 ) -1

15



Benha University
Benha Faculty of Engineering

Lt Ay

NEWEAE R
2022 (NS As o daid / ‘\\
_‘I‘ 'l

e AN Analall (8 gl 5y o i Al ) el e 488 gl dpa s e Qllall dasy o -2

AN alaa (e daind g ST Al )
%80 253 3 5 jiall alall s ginall (38 53 o -3

el dallaiall <l jaall JS Slial 28 llall (S5 of -4

daall do Jgaall ciluthia (18) 33k

Asdigll (8 glall (a1 As o e Q) J paad L iy
Cllkiall By el ) aal & olay (3aine dele 160 ) doslhall sacieal cileludl i) -1

2.0 oo du Y S5 Jas g Lile (a peaidl

. Bz Ac (O)L@J‘_;d\«ybﬂ\ L_I\J‘)Sad\cua‘_gcla.ﬁ\
ez oA g spke JS o (Say g A el pall e (e uld ¢ n a @ AT £ 5 e

1 1
w N

Cltlie Goging o Lol 3% oy emabindl cilillie a3 cplasd (53

P O alad 4 e J8 Y 3aa) Y e 04 ye el ca il Cllall o iy of cang

g sl 8 Ll

1
N

_@\JJ 3)35

o drnilll 4y s JBY) e saainall cilebull (0 %70 Jlial 8 05S of Qi e ay -5
Gy Lag syt of D lad cpnd s Gl ) sy £ pdd) OIS 15 @ AT g ke
(stnall (ol pall deadll J3A 7 500 & g pdal il 5 s 5 Lagasi 5l
(M il e (4 Jan) bl Lo (5 sing (S Sl R i si oS of e
bl 803 dgal ol ) 8l a3 58 (4) Joaa

4_\.‘4.‘4;.\3\

C o s al) aal) . o
Aol il gall o ) naaiill cle ganall
¢ Apaddll agilge Ay ¢ AN Cpay AN duadd el - %8 Gaalall cilillaia
LYy dasedl o 385l aadadl Lzl Sl &l ooyl
O sl
Taudigh) aslall s Aaigl) A8 5 Al aglall oY) aal) - %20 FRSTEER
laadsl JS J s dauly)
o lililly aeaill ool Awlud) Awaigdl gl - %35 alall [auadidll cililiie
(3a8)) Cliaadill pea ge e sl ) alall Ganaddl)
L)) ikl Glapeaill s Lwaigl aglally i el %30 - Gl Gacadill cillhia

16

| W8



Ly dxala ,
S Ly Aatigl 216 A\
Benha Faculty of Engineerin “ 5 /7
y of Eng 8 2022 sl s e 4y NG

LW oma

Benha University

Aa i) Al Lgtiauza s I Apald i) il 5 <l jaall el e JSI Al pall abadll 335 0 Ble e aa
Al &l il Jadii g aalail) 33 g2 (lasal

Al s Lol aslall -1

JacY 5 )3 -2

fauluYl o glall -3

Jouaigl) AaE) -4

Ggudas) Lussigll kel -5

ol 5 dpuigl) ikl -6

il gz 53 g 5 0 7
A Al 3aa (19) Baka

A3l A eaaad W Wy Lgle Jsaand) cililie (lall Jdginl e daddall da ) mii e
bl

il (B s sl sy o Jgeanlly oAl s8] Qllall o o (S o
dan) )2 Jsmad Aplad) ol il )0 g 4 Bae 8 Baaizall Cileludly Dl ol Al
Al A ol saad ddlealy 13 ¢z Al culillaia 48S liial day oA

il JaiisY Lo g5 il 8 da il g lgtde (a gaaiall 3aall Cania du jall a8l 2all @
bl e Ul Jmd oy 3l 038 2ay 5 ALSH Gudaa (e A gite Lo Benall Al 0l

duw) A1) e 94 (20)52ke

IS J gamd T ) A SY) Al s
3l s el al ol alall Aoy ae fan s (i) Jucd ) G A Juad = J oY) ol Al Juadl) 1

L i e sl 15
saaly (oralall alall Coatiia 3 la) 2 oy (ot Jiad)  aan ) Juad o UL il Juall) 2
L ydile il 15
dicline ae Ao 3 bl 7 85 sl el (B lans (@ LSS Juad) Aual) ol pal) Juadll 3
Al @l jiall el
(1 g JS3) (e SY)  sill ik sl 3 S JS Ay I Sl 5 2l

17



Lt Ay

Benha University g Auaigh) 4,0 /BN
Benha Faculty of Engineering 2022 w\,i)‘gn.s;i‘ s 4a Z\;‘.y /7 \k
_nt'.\/ %in_

Figure 1 Academic Calendar,

1]123|4{5]6]7]8 9101112131415161718192021222324|252627282930313233343536373839404142434445464748 19 [50[5152

Semester one
Exam
Brel
R Semester Two

Teaching weeks Exam

Examination weeks Bl

Semester break R{ Summer Semester

Registeration Exam
Break
R

Badinal) cilolud) gral Al A AS Jidial) dgalall aludY) (21) Bake

33 gl cilallaie 28S) ALl 5 (Apanadill) Lo all <l jaall ases (X e il andll Gulae (ol
aslall ) e pd g Aty AN el all AN udae O (e B jiall CLLiaY) 5 g sl 3
raaadd 8 JS 40U ALY DA e ddlid)

e s Y

- Al dusigl) aud -2

- Al duigl) and -3

A lenall dudigl) ol -4

AplY) dpssigll o slal) and -5

Ay seal) Aplall Ausigh el yy (b bl LIS (g0 Ln JA GLudl -6

LY 5 2 sl 5 ol sall 5 lny i) Jlone (3 G5 siall S (e R s L] -7

Y15 it Sl Jlava (85 )lall G e B 4 GLudl -8

Jio Aapadl Bl @l Al G Gu)d jeas Adaa¥) Gl el laaY) 5 Al dad

by
doalat) Jiluu gl g a5 (3 5h (22) B3k

r AU gaill e aall g Lpadatl) x5k e GKH Al

DU N Lol 5 Apalall Balall uslaall gy (g Ay e psli Cun 4B (gokl) -
Aol jualaall = 55 o cllall 848 Hhll o3 o 685 5 Ledagusi 22y

18



Lt Ay

Benha University gy il AL 9
Benha Faculty of Engineering 2022 u,.&,”m;j.\ da e Z;N /7 [f\
_nt’.\/ --‘in_

b LSS & iy o e ¢ e llall g ualaad) g Jelidl) Jle asii Aiaad) gkl -
aexid s agilela) s Ol s 33Ul ) sa5 @A) I Al g dagheall (e Cuagll
A0 i 1) KD andiad dpaleill Adeall ualic (e | jeaie Al Jilusl) e

(ladly Alaial) 45 gl (52l 8 gl ) Ay peadl Jilasl) -

(sl g oY) e G pualaall — A8 ) gl — (V) Calall) oAl dily -

Gkl 5 Fladll janal (el 5yl 653 5l delicall e raadiallg o) pall 5520 -
Al all Leal)

Al DAl ) el Aapls a5 aitiall andl) alaa (6l 38T ey LI Guladd Sy -
Ansiy el (8 Al all 0685 Cumy ccpmngd) el Jasiy JIST ) e G R O
e A gampe o ol e camy oo alail) ol %40-305 4a 5 a5 %70-60
odlaic Y dxalall (alaa () 42d )5 4gle 488 gall draladly GOl 5 alaill ) 52l (ulaa

dw) yal) 8 AUBLY) o) g8 (23) Bala

A ae ] sl o) Y agile el 5l Galassall U
Lol ) a gl Sas (1)
bl 138 8 daalall Galaa o) 5y Ll Liida dpagleril) coloadld) g Qs o gy ada oy
Jsdaad) dlas (2)
hds Adeal) o Agadaill G el Al paladll e Gl Gle 5 ) gean diaad 5 s8e JS AT g
izabill (Busia ey
Ol 5 Gl paladl ¢ sane o0 %10 Sl dai o ket vie W 1) Gl 1)y -
ol 5 Gl pualaall g sane (30 %20 Gl A o skt die Wil I Qllall ) & -
Jsie yie O Gl 5 Gl paladl ¢ saae (0 %25 oo Allall Cle A @il 13 -
oAl el Jsaa e allall Gle e o SN (udae (e Aaina g
ldall Jawsy 430SH (udane ality Jsiie Hden 4l S5 %25 e llall il A ol 5 13 -
clall SIS il Janall (e U a3 JAN Y 5 JaiSa g s
Qldal) 8 L) (3)

Gy Lalall 4 5l A )l o sa 1 olaws 4ided s Calaly calla apaty calllal) jal g ol Al 8
A Gudae U8 e Baaaal) due ) gl 8 2l (il Qi o e

ldal) ¢l g s (4)
Sl pall A a4l Jae (B iany i b gl 30 hdy of llall ol g e
)l Q¥ sl g SN Sl I e ) asaall il sie e Cllall
Lﬁd\fﬂ\ J’.ﬁ‘gb L.ubﬁ\ (e Jadll (24) 53

2.0 oo S8 oty (sl 3 Jad (5] 8 (STl e S ST 1) e Qlall Jiasy o

19



Lt Ay

Benha University gy il AL 9
Benha Faculty of Engineering 2022 u,.&,”m;j.\ da e Z;N /7 [f\
_nt’.\/ --‘in_

Aallie dpaals cl o) i e Jeas 13 Aul jall e callal) Juad 23y @

s Clua Bale) by 48 ¢ i) ol )y diad G 8 2.0 @lall Jladll Jaxall G4las 13 e
Al Aaal&Y) a Yl

ks (gualiall 82a o) Al (5 sl 52000l JDA Al bbb (3iny ol 13) Ul Joad oy @
A
dla) la A4l A5 2.0 oo ) (il Alara () g Al jall o diaill (i ) QL @
Gl Canall Juad ) A8l cpllite (et Ol 32 Cpliad oaall any Jinniill dilei
saaiaall Cilelull laa¥) 232l (30 %80 c Ja¥ e zlais Sl 05 o Aday i Al clillaie
A Al 4 32
Al Al il J8al) Jiad Ja g 4 (25) 33l

4380 ga 22y ) Al ac ) gll 8 5 A 1) Al Hall J geaail) (8 A 50 O e Ja o lllall Sy @
(lUall S 2k sl
3.0 st sl o ST oS53 Jame o Jealall Qllall elld g adiaa el 2] JAs -
Jualall Cllall of el il 53 Jaad J b (8 Jannl) 2ie @llh g sadias dcle 18 s -
0 2.0 sk 5l e ST (S) i Jana e
2.0 e 8 (S 5 Jars e Jealall cllall @lld g sadias dela 14 Sa -
Baaine Aol 12 58 Aol sacieall cilelud) saad Y1 aall -
A% yall 438 ga 2e3) AN ae) gl ke sl ol ol Jeadl) 8l e Jiad allall Sy e
(Y
3.0 st b O ST (oS Jara o Jealall Gl ellh g sadine el 9 is -
) Gl Slaae (S alle
S Al 3.0 e B eS|y Jare o Jialall cllall el g sadins Cilels 8 s -
) Gl Slaie
Clelu 3 bl any 2als e Jimasd 40 i) cyaill Mawse Gllall S 13 -

-

R-RVXL P
S sass Gl K1Y odlef 5 Sl dgaadl e aaly Bl ol 0 e it el Sy e
oSV 28 pall 28) ga day S35 A HAS
Glaall o ol jo Juad JS Lga sk oy Al L ) 8l apasd galiall 3,00Y mawy @
0 il IS Jpandll Lgtial) a2 Al 4y ) 5 jucall
ebi) Basie 5 el SV A yall A8 g ey V) il

20



e daals
s et Al
2022 e 90l Aa e daiy

Benha University
Benha Faculty of Engineering

A

LW oma

) Al) &l giawa (26) Bala
sty AU (s sinall (g ghua (pa Al S G el pall Gldhata (e Baase At lUal) JaSiul LS
lais b Sltiad 3 3 Baciaall e Ll ase Fuad ) 1okl Gl Al (5) 45 Jsaal
3 sl sadiaal) cile Ll 22 ) alite) Qlall Al (5) &8 Jsaa

izl Gleludl 22e 4w ClUall &8 ga oy yai 5 siual)
sty llall U Slial )yl
%25 e B8 N 0 3e|  (Freshman) aladl (s sivual JsY)

%50 e Jil N 25 e | (sophomore)JsY! s siwall Sl
%75 oo JB N 50 e (Junior) S (5 siwall Gl
%100 I 75 (s (Senior)<alill (s sivall &

Al ) (27) 3l
Gl ) n duanadiiall cilelUadll Jaly alod 40l e JBY saad lase cay )y el JS Jady o
Lol A eliac]
e sl Bas 55 e JUEI Joy iy 5 gealiall 300) I (g (pme e il dalia gy o
il dgan JLatt¥l J g e 23 ol e
Al 58 A B SV Capdall N 8y 55 s llal) e g e
i) 3 5 Al 8 SV Ca il ) Ul s e sliiall e Cany o
iclu 96 5 ¢ delu 65 ) Slial b ity 5 JAY) o aulad 43 5 IS oy 56 ) il andy o
i il e sadiedd) cile L)
(S Janall ol g adbuial 2y Y g sl / 2l Gl e lasall cug )il aps 25y

Aol Jal) &) ) jRall Cida g A3l (28)54ke
A1 sl Ayl Al Hall Jgeadll (e Y1 g sand) (8 sl y0 ) e Gy of Cllall ey @
sl ol Al Jeadll ya Y AED)
dgusl Al J paaail) (e (SN & 0l Al Sin Lgn Jamsal) dgud Hall <l jaal) Caday of alldall Sy @
hwal) ol all Jeadll e J Y1 g a1 Ales sl At )
2al aBY) aall gl aV) asd) Adla ) Asad el @l el cada o ddlaa) o of s e
.o Jaad IS Badizall Cile L)
Ayl il 8l e Gilady) (29)34ka
At 51 A Al J sacadll (g (515 pnll aala) DA s ) Rl (e W) llall Sy @
- simall il Al Jeadll 169 dadd) a1 A
agle 488 sall g eV (il (e elgiW) &0 o dday ¢ 4ie aaniadl el (8 Gl G,y e
Jsaaaall daie ) Baall A
Joll ) uasll) A1 138 Jissy 4l a5 40 nsiall ) j8all (W) a5 e Qlllall Juas,y @
AU A ) J el 8 (llaial] @l 8 Lay AaisY) aen ¢l

21



3 daala
Benha University s ?

X ey of L digh) 4 A i\
Benha Faculty of Engineerin y 4o /
y of Eng g 2022 (g2 S Al ja AaY / AN
LW oma

b okl (8 oy 1) A8 Al all J gl 8 o panty lUall ey ¢ (s LAY el il @
A yad Cllhie s callall g YY) 8 jall 4381 gal aady 13 5 4de sV Al
il e Al Al &l 84l (30)53k

Osuly daisall Lalll J8 e Jsse Hm (ulall )dal Jledl) ladal) Qllall jaay ol 1Y) e
(1) e s g el o ¢ S e e (381 55 40 Javnsall il
callall (Sl Jandl) Clsa b Ja oy Sl e ial (G (1) i e Ul Juass o
e laiel bl U ae sl 8 JaSall pe il el laiell o)l Ul [y ol 13 e
oA R B (F) e e deasy adld ) 24l
el 13a laieY Ll Ul ae gl 8 JaiSall pe [ saall Sl laie¥) el bl llall Q1Y) o
1agd SN sl Claad @lld g ol jall Jmdl) Jlaef a5 ) Al latial) 13 cila o calbeas
el Rl
Ll yall il J8al) Bale) (31)33La
DAl 138 8 o pad IS 1Y) anatll Caags Bas) g 5 el Ulatal g Al )3 ol j0 ke dale) Qllall (Ko @
Al ae ) gl G g ~lail) e () aall da B g
At Al s 5ol 13a 5 sale ) amy ol Al Rl b e ) sl e dall Jasy -
lall aales A sale Y edat o adny b, llall eIl Janall 8 alusial
3 JOA G e el ga Cpeatl) Cangs bl S8 Qllall (S 3N Gl pall daad a8 aall -
AT I Al L Cppmanl o 31 Ayl Sy el GlIS (g iy g Al 50
Dol bl 5 a8 ald ol Cppad (e grs oS 1Y) sale ) 8 el e Al & -
(F) 0na8 o daang s sl ) ey 5 @l amy 49 B2
Glllaia asea Bale) die allay add ((F _pasi Je Juala ) (ol 2 ) jie (A Qllall sy 1Y) -
Al ac ) gall L 5 (lilaial) @lld b Loy AadsV) aen ¢lal g JalSll ) uzaall) ) jaall
B+‘3AJM\‘5&M‘JJMJM‘):IJSJM‘ -1
st A ga padll 138 g sale Yl amy nd Al A s e Qlllall Jiasy 22
JlUal) saleds dsale ) e o dday i lUall _aS) g3l Jaxall 8 asluial
oAl el and Glllaie aen duy o 4 bl 4ld ol 50 ) jie Balely Gl B8 1Y) -
el oAl Rl pa Cladial alay Cus JalSIL 4y alay s
el plaia¥l salely o Fopii e duan ) ol )3 e (8 cany 13) calldall 2ladl jsmy -
b 5 5 calldall Jadd aal 5 sl 53yl g A3 L 5 Al 3aall DA (ol Al Jaaail) cld 8)
Ay ac ) gall
Ji W15 e laia¥l ds 50 (e %50 ce el el Glaiel] b Qllall ds 0 JE YT -
oAl s (Mea) (50 %55 e el (& llal) s
C oo saley) any il & ) pasi Y -
2o gl Wada il g Al 3 el ale) adde Ll ladie¥) 4 Gllall Ggu s 4 -
sale Y
(A Jaadll 3 gy 7 peaall 3adinadl cleludl e JLaiS) aae ) 55l Ala 4 -
palail) Liad 488 g0y capdlSY) 2 al Apashy el llaie 8l I AUl say
i el (& cllall s Blay s bl allaiall s (gl 530 ) Jie (8 Jmenll I
gl bl allaial) allall liag

22



s Araly
L digl) 48
2022 Guso S Al pe Ay

Benha University
Benha Faculty of Engineering

A

LW oma

Al yall il 8all Al 9 clilatial) (32)34ke
A\A‘)J:\_\LQLJAJ‘)&AJSJAAJJMM ®
(ks de 50 dbuadll Juee Y1 s o Al laie¥) Sla o ¢ sane (& e JSIAIN 250l o
I3 (g 5 Ty Sl Gaie¥) 0585 ¢ Al gl yoll dpilly 8 54l) (6) ) J 52l
J=id¥) o) (Course syllabus) 4s33L ) mall Caay dany Sl &l Ball 5 z Al & 5 i
oA Ak gl s (Y sl alasinly ol Leds 0 5SSl

dpaadill sal pll ) 8l Cils 3 )55 (6) A3 s
£ g iall kﬁégthJM\ Héé)ﬂ))“\ ‘._‘AAQI‘;JHJJM‘ Oladay) £ o
%50 %40 %40 %40 Sl laia¥)
- %30 %30 %30 (Sl il
- - %20 lee /s i (laal
%350 %30 %30 %10 AdA 5 dgliad Jlac

ks el LAY a3 (e %40 (e JB e dan 13) (F) s e sy Lol Gl yiny
ol Aila 3 ¢ gena e kil

¢l A0 sl e %60 (e Ji e deas 13 (F) i e daangy Ll ) Qllall ey o
sy ol el GERD S sl s et e Aledl) glaia¥) sian e 4dle g
AN Gudae J (e Jsiie Hde i 0 90 Sl (laial)

Gl e Gamgs mals sl Gl Led a8l ) 6 3adiae delu (0) Ll il 4l pall <l ) j3all o
o e Ladl) Jamall Clun 8 jaadl 138 JAaY g laali yiiad 8 il 53 (k%60 Lo J sl
o=SI sl Jall

Onbiadll (e JS 40 (e bl g gl 8 Sy of e laad) g Ulaial ) jaall  Leadl) Glaia¥) oS o
Jali 35wl W g sl (B deny anall Juaill g (gl aall ) Gl Gl
Dl Caay 8 mge sa Lal Wil &l 8 jme @ajliie sl dlisag ol s leadl) Jlee Y
.(Course syllabus)

O8O e Rl Gy Gaadlal gy pealaall aal (e (Eebingll (Buite s23a) i) Buie OS5 @
) e eliy QOUall @l il Slaal) a5l daad e (A el sl Aialy ) e
Sl ey Jlee W18 510} Gl a5 dpelaia¥) 5 Al o slall il dpaillyy | 2SN (ulas Lgainy
ansh o sl eDUally alaill o g0l BISH JiS5 (5K Gma el Jasi 5Y A Apail) A8l

ity g Glae Olatial s Led Sleill Glaia¥) oS Jlee @ Ld Al @l iall ol dleall il sl o
(% A slmel 4 e i Sa e Aial 585 5 U 5 de gana JS 5 e sana ) Ol

el Ales 8 5 88 (ladial e 3 e A (A Glaie¥) O S -z A g g el Ailly o

ety aliall A8l i) Guie 8 e glad S5 #1588 S5 Dop Adll g il Al e
ol ol 30 Galas (e adiny 5 Al JSES e AISN 2 A (e guac 2 gy Jiady 5

23



3 daala
Benha University s ?

L Aigh) 440€ 4 p\
Benha Faculty of Engineerin 5 Ia /7 \
y of Eng 8 2022 s S Adaja N
Lo e

1A 2 5O i 0 8 5l Lt Al 50 s A1 A Gl S3ny

G el g arenailly an il Gl jie laele ¢ Ol el maead Gpielin Al Glatia¥) 3o 23 e
Al el oda aaail iy LIKH (palas (e 118 saean s el (e JIST ) Lol ) 5o Led Agilinall

OV A sl gmgy Addinall il 3okl cilasall w5 o )Rl Clasi pal O iy @
gl Guie e Gl 2y andll Galaa #1581 ool elldg L jtal Gl ol a5 Jang
sl oAl Jaadll ey Jd Ul o 5 g3l el (Ble |

die ) ¢ s pall el Aapda cas g i) andl) Gudaa (sl 38T 2y LN Gulaal Gony @
cam Loy 4 s 3a b ol JS (3 laiel) die jsag LS ST 1) e (3 L i clilaiaY)
adde 28) gall daalally Gl 5 alatll (55 (udaa e b (aje ol o oy g S asgaay
odlaic Y dzalall Galaa ) 42d

dol Al &) ) jRal) &) 385 (33)83k

Sl all ) kel Sliia) b aie Gl O ) aciieS Led Qllhall Ja ) il aall iy @
Jawall a8 sl e Gl ,all Gy il ¢ A jaual) sadiaall clelud) axe i daud jall
(7) A Jsaall Bl allal) cl 585 () oS ((S) 5

gyl saciaall cile Ll aae @l il all &y jiall s (7)) 8 Jsaa

Jaalal) Jsladl) )
gaine Jasddl Qlall aa ) (Audience) gxiue Au
galll llall aa ) (Pass) gl P
el QI Qlall aa (Fail) « F
adb e 2l ) e (0 caial) QlUall s ), (Withdraw) cawie W
lada 4l sl oy iy Ll a3 g Jgifa [l Aledl) (laial) 8 (Incomplete)
e gall

gl aiuljo JBA Gl Lale diany ) claall el e )i JS0 Lalad) axe ol 2 @
s (Sl glaiel) s eadl glaie¥) — ul Al deail) Caiatie clilaial -dladsl) ) jadll
oAl YA e sl g Lalail) aae lus A4S (8) A Jsaal)
G Aehain) ol lly ol ke ol JiaY (D) Y asll e Jsandl Q) e Gy o
C el oSl Jarall s
Sy A yal) (34) Bala
IS Al ) il jall i) (8 oae by s caltall aily Callds JSU analST 2 ge ealipall (Buia (my @
sl 3 Jacad
s oo Jsiue adlSYI 25l @
el Jazal Wada ) jaal) Jaaad 8 lldal) saclie -
ol Jemd IS @l il a8 ey &Y o jlae i) 8 llall sacliw -
)l cupatll Hlaa) 8 Qlldal) saclae -

24



Lt Ay

Benha University g gl 406 (BN
Benha Faculty of Engineering 2022 u»}:’)ﬂs;i‘ s e :\;‘.y /7 i/\
_‘I".\/ &M;‘EIL

C)aﬂ\tjfmjuam;ﬂ\‘)bﬁa\&du\amm -
by o o Jadlly caldall g e sl 50 Q) ) s Bale ) Gl (e ey O (cap YY) 23 3all Hony @

g -

ds;.}‘_;lg_\jumd\ sAS\)ﬂ\ Jazall cﬁjudg_agﬂh}c@aha\ @\JJQ\J}@M\M

(GPA) (83 Jaral) Glwa (35) dala

DA 13 saddiadd) clelud) 2 Ll e cddall Ledaa ) A jall <l jial) dalss s @
(7) @, Jsand by poail) Lalss (3 4y 5 i
el Llas g sanae el Glo ol )0 (i (sl 8 calldall Lgaia ) alaill Jlea) Gldial 23y o
ol Al Jiadl) 138 8 allall L sl )
Gl Lgiia ) Laliil) s Maa) ool (ol 53 Jaad (5T e (8 alldall )l Janall Consny
p3¢d padinall clelull laa¥) sl o Loguia Lind po caad ) Al ol @l ) el apen &
Ll G g 2l sale s dileiall ae ) gl Ble )y pe ¢ il jiall
Y.courses Grade points * Credit Hours

Cumulative GPA =
umulative Y courses Credit Hours

Agasl a0l < jiall 8 Calldal) g 3l Lalail) diaa) Sltiely sl 5ol Jaadl) 8 Laliil) Jas gie oy @
) jiall o3gd Badinall cileLull Maa ¥l aaell e Lo gusia oasl 5al) Juadll 138 3

z oA Gllkie auen Slial an @by 2 il ve LS Jonall gz Adll oS Joeddl o
Y e 2.0 (o815 Jane s 13 Y ey IS s 0 e J peas) llall (S0

sy oSl Jamall b (s gladill Alla 8 g LAl Sl Janal) Gulad e AN (a5 ash e
Sl all SISl g ganall ke i )

Glly 8 Lay ¢ Al yall 30 JMA Ll a3 ) sl al) @l ) jiall e allal) 3algds (paniai () camg
Lgiand 25 gl Lgie Cansil gl g sy 1) Al all ol jaall
g il dallal G yal) A5 ya (36) Bake

A o g 3l (8 i o dgle Gl Caall A e e Gl Juasy (S
L;r—d.h.d\ \&dvgm@cabﬂ\@mbd‘é)ﬁdﬂ;:S:}&JSJYL;AS\)JJJML;:_LLS;S\ Nl
Al ) J e paen NS Y
Al 535 58 S (ol 33 e sl (B (F)oni e Joan 38 550 91 2
AN i) a3 58 A ale ddli il gie (o a3 8 0T 3
Are ddi g b el pll A LSS (37) Bala

ks SN (ulae e Gl o sy dnaall Gy O S8 @l ) 28 e Grumal) RIS )
b il s sl i3 (4e 1366135 aialall ks JAY Lay s Glasladl aalaii ) 538 (40 (133) 3alall
B e zoadl die oS il adasa J3y V]

25



3 daala
Benha University s ?

Benha Faculty of E L duigl) 431 f\
enha Faculty of Engineerin 3 T /
¥ & & 2022 g0 Al ja Aa /mg‘,; s
LW oma

A g A 3 ,0aY) (38) Baka

aldaiy el jally Jandl ASal @lld g agle 8las i ol jall il glaall adai 5 )10Y zeali ys ey BS0  gi
S Al 5 i) ezl pall 138 Jaiiy g ol sl Gusia Lgale (o ply g Baainall cile L)

ol Al Gl el s -]

Al jall @y il Cada g ddls) 2D

&Y ALY Jlee| 23

bl Aadaiall ae ) 8ll (5a8a 8 el ) 3l Jlec ] -4

Y g m€ Jlaef -5

L cllaia) s dl all Jel -6

Ul i daalall Jlae Y1 27

Al el -8

Ol el e & -9

Ul Qe diawsd -10

Ol ae Jeal 1l 211

A Sl clilaiay) 212

sasall Jlaed 213

a3 giae 5 Cllall aladinV) A sguy clgiledind g bl e e Blial) sled e can
PRSP ERCPIPEEN P

JBLal) L&l aae g iy j8al) als (8) ) Jgan

Sadizall cilelud) Al . ..
4 gial) Loty
DBl asi) Lldil) aae
A+ 40 %97 e s
A ' %97 s & N %93
A- 3.70 %93 s & N %89
B+ 3.30 %89 1« i N %84
B 3.00 %84 3 Ji N %80
B- 2.70 %80 ¢ J&l N %76
C+ 2.30 %76 o B N %73
C 2.00 %73 o J N %70
C- 1.70 %70 e J& N %67
D+ 1.30 %67 = B N %64
D 1.00 %64 o B Y %60
F 0.00 %60 o i

26



Benha University

Benha Faculty of Engineering

L Auig) dls 4
2022 (g8 Al ya Aaiy / \\

Lt Ay

RGRA g
LW oma

dasial) zeal jall Jualds slayl

el anl 8 o glall gy a0 Lty Atigl) LS (udae s e 5Ly Ly daala i
32:%a 5 (Disciplinary programs) fawaiic gmal p Al andii Al 5 clein duaigl) A0S Lgands
.(Inter-Disciplinary Programs) <ba.sasll

G2V sl - (2020) il LIS sacinall cilelud) Uiy il ) 2Uail Guaa jall g a0 U
Al clllaiall ) el o sf (8 Al Jall ) jial) s cClaalall

Analal) clllaia | ]
A clllie 2
oamaddll cilllaia 3
bl alllaie 4

B2 5 duanadiall mal jall (e JS AdBALl) Clllatall g Saddaall Glelud) )58 (9) Jsaal)l ma g
dalidall Alaaddll Gy sadiee delu 114 Al oAb cCilbaraddl) st GA\),\M Al Alaaadl)
2l 138 L ¢ S

Lib gl Apagals¥) L padl ulaal) B L pdd a8 LS i glaadl A8NAL) il giudl (2) JS&) g
cilallaia g 188 g 44Nl Cf jlaad) il giaia & il jial) A g8 <l glaad) sda 333 (NARS-2018)

il Al (g glsal)
Ay ) cltbial) f Baadaad) clelud) audl (9) Jsia
Glallais i, | . e | ke
i) il sl clpliaia Jaalal)
o o EEEMENER]
30% 41.25%
47 67 . ; .
f il duaaiil
29.37% | 41.88% el il panal gal ol
114 CH (Specialized
32 CH 14 CH Al Zuxigl | Programs)
71.25% 20% 8.75%
114 CH . .
Lexall Lunigll
71.25% el gl
114 CH Glaadil) Samta gal gl
71.25% (Inter-Disciplinary Programs)

27



o g daaly
Benha University L gl 4405
Benha Faculty of Engineering 2022 wﬁ)\,&ts;i‘ s 4a 5\;"\'

Level O Level A Level B vzl & Level D
University requirments General Engineering Discipline i . Inter-disciplinary
isciplinary O ——
ARS NARS NARS ARS ARS
Design
and Production
Power Electromechanical

Mechanical

Mechatronic |

Mechatronic
and Automg

Power |

Standards for Benha Generic Standards
University students for Engineering Electrical
students

Commenication
and Electronics

Computer
and Systems

 f Biomedical |

Construction
ineering
and Management

Civil

ironmental
Engineering

Architecture

Figure 2 Different Levels of Competencies as per NARS 2018, as published by NAQAAE
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Table 10 List of overall data about the programs.

Credits and SWL Total Contact Hours 4 Requirements %

# Program NC "CHTECTS [SWL| Lec [Tut| Lab [TT| UR | FR | DR | PR | °>°%
Specialized Programs
1 | Design and Production Engineering 61 | 160 | 267 | 6750 | 104 | 55 76 |235| 875 | 20 39.37 | 31.87 22.5
2 | Mechanical Power Engineering 61 | 160 | 267 | 6750 | 106 | 55 74 1235 | 875 | 20 41.25 30 18.75
3 | Mechatronics Engineering Program 61 | 160 | 267 | 6750 | 104 | 55 76 235 | 875 | 20 | 39.375| 31.875 | 225
4 | Electrical Power and Machines Engineering 61 | 160 | 270 | 6750 | 110 | 102 | 73 |285] 875 | 20 41.87 29.4 | 18.125
5 | Computer and Control Systems Engineering 58 | 160 | 270 | 6750 | 108 | 56 75 |239| 875 | 20 | 41.88 | 29.38 | 20.63
6 | Electronics and Communications 58 | 160 | 270 | 6750 | 107 | 65 72 | 244 | 875 | 20 42.5 28.75 | 18.75
7 | Biomedical Engineering 58 | 160 | 270 | 6750 | 108 | 89 97 | 294 | 875 | 20 41.7 29 18.75
8 | Civil Engineering 62 | 160 | 270 | 6750 | 113 | 51 61 | 225 | 875 | 20 63.75 0 18.75
9 | Architectural Engineering 61 | 160 267 6750 | 108 | 98 26 | 232 | 8.75 20 71.25 0 11.25
Interdisciplinary Programs

10 | Infrastructures and Utilities Engineering 62 | 160 | 267 | 6667 | 110 | 70 50 |230| 875 | 20 0 71.75 | 18.75
11 | Construction Engineering and Management 62 | 160 | 267 | 6667 | 111 | 71 50 232|875 | 20 0 71.75 | 18.75
12 | Elctromechanical Engineering 61 | 160 | 234 | 5850 | 113 | 82 31 | 226 9 20 0 71 21
13 | Mechatronics and Automation Program 61 | 160 | 279.6 | 6990 | 106 | 56 71 | 233 | 875 | 27.5 0 63.75 22.5

NC Total number of Courses UR University Requirement

CH Credit Hour FR Faculty Requirement

ECTS European Credit Transfer System DR Discipline Requirement

SWL Student Workload PR Program Requirement

Lec Lectures T Total

Tut Tutorials BS Basic Sciences Percentage

Lab Laboratory

Checklist for each program:

- The total number of credit hours should be between 144 and 165

- The percentage of the 4 requirements is calculated by credit hours and should follow the percentages in the Terms of Reference.

- The percentage of Basic Sciences is calculated by credit hours and should follow the percentages in the Terms of Reference.

- The maximum number of courses is 60

- The maximum number of weekly contact hours is 280 Contact Hours. The maximum number of Lecture Contact hours is 50% of total
contact hours or 130 contact hours, whichever is less.
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2 -- - 2 2 iual 45 [ UHS 101
Sl sl L 155
2 -- -- 2 2 LY UHS 102
2 -- -- 2 2 doadiaall Lladll | UHS 103
2 - —- 2 2 gl @Al | UHS 104
2 -- -- 2 2 1 sl ) e | UHS XXX
2 -- -- 2 2 2 o) )8 | UHS XXX
2 -- -- 2 2 3 b)) | UHS XXX
14 - - 14 14 Fweay)
Table 11 List of University Requirements Courses
Ct. Hr.
Code Course Title Cr. Hrs. Lect. Lab Tut. | Tot.
UHS 101 Foreign Language 2 2 0 0 2
Information and
UHS 102 Communication 2 2 0 0 2
Technology
UHS 103 Societal Issues 2 2 0 0 2
UHS 104 Professional Ethics 2 2 0 0 2
UHS XXX | Humanities Elective | 2 2 0 0 2
UHS XXX | Humanities Elective Il | 2 2 0 0 2
UHS XXX | Humanities Elective Il | 2 2 0 0 2
Total 14 14 0 0 14
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Table 12 List of Humanities Elective Courses
Humanities Elective Code Course Title Cr. Hrs.
UHS 201 Principles of Entrepreneurship and Project 2
Entrepreneurship Courses Management
UHS 203 Human Resources Management 2
Personal and acquired skills | UHS 301 Communication and Presentation Skills 2
courses UHS 302 Leadership Skills 2
Scientific  research and | UHS 801 Research Methodologies 2
analysis courses UHS 803 Thinking Skills 2
Faculty Reqguirements for Desplinary Programs Ll ciluthia

All programs offered at Benha Faculty of Engineering, Benha University are Engineering
Programs. The graduates have the opportunity of being Engineers and are registered in the
Egyptian Engineering Syndicate.
According to the National Academic Reference Standards (NARS-2018), The Engineering
Graduate must be able to (A-Level):

Al.

fundamentals, basic science and mathematics.

A2.

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

Develop and conduct appropriate experimentation and/or simulation, analyse and interpret

data, assess and evaluate findings, and use statistical analyses and objective engineering
judgment to draw conclusions.

A3.

Apply engineering design processes to produce cost-effective solutions that meet specified

needs with consideration for global, cultural, social, economic, environmental, ethical and
other aspects as appropriate to the discipline and within the principles and contexts of
sustainable design and development.
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and safety requirements, environmental issues and risk management principles.
Ab. Practice research techniques and methods of investigation as an inherent part of learning.
A6. Plan, supervise and monitor implementation of engineering projects.
AT. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural

teams.

an

. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health

A8. Communicate effectively — graphically, verbally and in writing — with a range of audiences
using contemporary tools.
A9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership
skills to anticipate and respond to new situations.
A10. Acquire and apply new knowledge; and practice self, lifelong and other learning strategies.
To achieve these Learning Outcomes, a set of courses has to be completed as a Faculty
Requirement. These courses are divided into Basic Science Courses and Basic Engineering

Courses.
Table 12 List of Faculty requirements courses.
Pre- Cr. Ct. Hr.
ot ot requisites Hrs. Lec | Lab | Tut | Sum
BES 011 | Mathematicsl | - 3 2 0 2 4
BES 021 | Mechanics| | - 3 2 0 2 4
BES 031 | Physicsl | e 3 2 2 1 5
BES 041 | General Chemisty | - 4 3 2 1 6
MEC 011 | Engineering Graphics | = - 2 0 0 4 4
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 022 | Mechanics Il BES 021 3 2 0 2 4
BES 032 | Physicsi | e 3 2 2 1 5
MEC 012 | Production Engineering | = ----- 2 1 3 0 4
MEC 014 | Computer Aided Drafting MEC 011 2 1 2 0 3
Computer Programming
ELEO42 | b ndamentals | T 2 0 2 2 4
BES 141* | Pollution and Industrial Safety BES 041 2 2 1 0 3
FTR 103 | Field Training | Completion 0 0 0 0 0
of 65
Cr.Hrs
FTR 203 | Field Training Il Completion 0 0 0 0 0
of 96
Cr.Hrs
Total 32 19 14 | 17 50

* Course teaching is shared between the Basic Engineering Science Department and Displine Department.
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Faculty Requirement Courses

Code

Course Title Pre-req CH Ct. Hrs. Assessment

BES
011

Mathematics | - 3 Lec. | Lab | Tut | Tot | SA | MT | PE/OE | Final

2 0 2 4 30 | 30 0 40

Course Content

Differential Calculus: Real functions and their graphs (Algebraic functions, trigonometric functions
and their inverses, exponential, hyperbolic and logarithmic functions). Limits and continuity.
Differentiation of real functions of one variable. Applications of differentiation (maxima, minima and
inflection points, curve tracing, optimization problems). The first mean value theorem and first order
approximation of functions. Taylor’s and Maclaurin's expansions of functions.

Algebra: Elements of mathematical logic with applications, Matrix algebra and systems of linear
equations (Gauss elimination, Gauss — Jordan elimination, LU factorization, matrix inversion).
Applications (codes, matrix games). Eigenvalues and eigenvectors. Complex numbers.

e Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

(&)

=

E o Gilbert Strang, "Introduction to Linear Algebra", Wellesley-Cambridge Press, Last Edition.

¢ 8

Code Course Title Pre-req CH Ct. Hrs Assessment

BES Mathematics |1 BES 011 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
012 2 0 2 4 30 | 30 - 40
- Integral Calculus: Indefinite integrals with applications. Methods of integration. Definite
IS integrals with applications (areas, volumes of revolution, lengths of curves and surface area).

(=

3 Multivariable Calculus (A): Surfaces and curves in three dimensions. Vector functions of one variable.
3 Scalar functions of several variables, partial derivatives. Directional derivatives, total derivatives.
3 Applications (tangent planes and normal lines. Taylor expansions, maxima and minima, Lagrange's
O multipliers).

@ ¢ Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

% e George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable
O (Twelfth Edition), 2010.

4

Code Course Title Pre-req | CH Ct. Hrs. Assessment

BES Mechanics | - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
021 2 - 2 4 30 | 30 - 40

Course
Content

Fundamentals of statics, Types of supports, Vector algebra and applications to mechanics, Statics of
particles, Moments of forces and couples, Equivalent systems of forces and moments. Equilibrium of
rigid bodies, Centroides and centers of gravity, Analysis of structures (trusses and machines), Friction
and its applications. Virtual Work for a System of Connected Rigid Bodies, Stability of Equilibrium
Configuration.

References

o F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers: Statics
and Dynamics, 10th edition (2013).

o Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle River,
New Jersey: Prentice Hall, (2003).
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Code Course Title Pre-req | CH Ct Hrs Assessment
BES 022 Mechanics Il BES 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
021 2 0 2 4 30 | 30 0 40

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (force and
acceleration method — work and energy method — impulse and momentum method), Planar
Kinematics of rigid bodies (translation — rotation about a fixed axis — general plane motion), planar
kinetics of rigid bodies (force and acceleration method — work and energy method. — impulse and
momentum method). Moment of area, mass moments of inertia for single body, product of inertia
and principal moments of inertia.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers:

Course
Content

8 Statics and Dynamics, 10th edition (2013).
§ e Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle
x River, New Jersey: Prentice Hall, (2003).
Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES 031 Physics | - 3 Lec. | Lab | Tut | Tot SA MT | PE/OE | Final
2 2 1 5 10 | 30 20 40

Wave motion, Sound waves, Doppler effect, Superposition of waves: interference, standing waves

and beats, Interference of light waves, Diffraction of light, Polarization of light, First law of

thermodynamics, Kinetic theory of gases, specific heats of gases, thermodynamic processes:

isochoric, isobaric, isothermal and adiabatic, Heat transfer: conduction, convection and radiation,

Elasticity, Hooke’s law, Hydrostatics and surface tension, Hydrodynamics and Viscosity.

e R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.

e Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy,
“Engineering Physics, Part I, Waves, Heat and Optics”, 1% edition, 2022.

¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.

e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
2008.

e Simple harmonic motion

e Waves in stretched string,

e Sound waves,

¢ Interference and diffraction of light,
¢ Polarization of light,

e Specific heat,

Course
Content

References

Laboratory

Thermistor and thermal conductivity.
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Code Course Title Pre-req | CH Ct. Hrs Assessment
BES 032 Physics Il - 3 Lec. | Lab | Tut | Tot SA MT | PE/OE | Final
2 2 1 5 10 | 30 20 40

Course
Content

Electric force and electric field, Motion of charge in electric field, Electric dipole, Gauss law and
applications, Electric potential, Capacitors and dielectrics, Current and resistance, Magnetic field and
magnetic force, Sources of magnetic field, Bio-Savart law and Ampere’s laws, Electromagnetic
induction and Faraday’s law, Self-induction and magnetic energy.

R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, lbrahim Sayed, Walid Selmy,

é “Engineering Physics, Part II, Waves, Heat and Optics”, 1% edition, 2022.
o o D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
% ¢ D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
o 2008.
e Ohm's Law
o Wheatstone bridge & Metric bridge
g’ e Electric Field Mapping
IS e Capacitor Charging and Discharging
o .
2 e The Electric Transformer
. e Faraday’s Law
Code Course Title Pre-req CH Ct. Hrs. Assessment
BES 041 General Chemistry - 4 Lec. Lab Tut Tot SA | MT PE/OE Final
3 2 1 6 10 | 30 20 40

Course
Content

Gases: ideal & real gas laws, kinetic molecular theory- Liquids and solutions - Solids: arrangement
of atoms, metallic solids, alloys - Chemical Kinetics: reaction rates & order, catalysis —
Electrochemistry: electrochemical cells, corrosion— Cements — Polymers — lubricants.

References

-J. Brady, “General Chemistry, Principles and structures”, Wiley Inc., Fifth Edition, 1990.

- L. W. Fine, H. Beall, J. Stuehr, “Chemistry for Scientists and Engineering, Preliminary Edition,
Brooks Cole; 1st edition, 1999.

-Steven S. Zumdahl, “Chemistry Principles”, Third Edition, Houghton Mifflin, 1998.

-Prof. Elsayed Fouad, Engineering Chemistry I, 11.

-Steven S. Zumdahl, Susan A. Zumdahl “Chemistry” Seventh Edition, Houghton Mifflin, 2007.

-P. Barnes, J. Bensted, Structure and Performance of Cements, CRC Press, 2nd Edition, 2019.

Laboratory

-Neutralization Reactions
-Oxidation-Reduction Reactions
-W/C Ratio

-Precipitation Reactions
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Code

Course Title Pre-req CH Ct Hrs Assessment

BES 141

Pollution and BES 041 2 Lec. Lab Tut Tot SA MT | PE/OE | Final

Industrial Safety 2 1 - 3 10 | 30 20 40

Course Content

- Air pollution-sources and types of pollutants-Adverse effects -ozone depletion — green house effects- Acid
rain and global warming -measurement and control methods.

- Water pollution- sources and types- constituents of wastewater- primary treatment: various pre-treatment
methods - Advanced Treatment: chemical oxidation, precipitation, air stripping, - heavy metals removal.

Civil and Architecture Engineering students: Plan and manage construction health and safety, maintain
safety issues for construction to introduce the foundations on which appropriate health and safety systems
may be built. Occupation and health and safety affect all aspects of work. Legal framework for health and
safety.

Mechanical Engineering students: Hazards analysis-Hazards of pressure , uses of over pressure-hazards of
temperature-HAZOP study regarding pressure, temperature & flow -static electricity & its control purging
and inerting -relief valves and rupture disks-venting — flame arrester -flare system-alarms and types of alarms
and its application-trips d interlock system-hot work permit , confined space vessel work permit & height
work permit - personnel protective equipment-On-site &Off-site emergency plan.

Electrical Engineering students: Electric shock and burns from live wire contact, Fires from faulty wiring,
overloading circuits, leaving electrical parts exposed, Electrocution or burns from lack of PPE, Explosions
and fires from explosive and flammable substances, Contact with overhead power lines Electrical exposure to
water.

Reference

e Handbook of “Industrial Safety and Health, Trade and Technical Press Ltd. Morden, U.K.1980.
* S.P. Mahajan, “Pollution Control in Process Industries” Tata McGraw Hill, NewDelhi1985.

Laboratory

e Airsampling

e Water sampling
e Adsorption

e Precipitation

Code

Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC
011

Engineering - 2 Lec. | Lab | Tut | Sum | SA MT | PE/OE | Final

Graphics 0 0 4 4 30 | 30 - 40

Course
Content

Engineering drawing techniques and skills. Conventional lettering and dimensioning.
Geometric constructions. Theories of view derivation. Orthographic projection of
engineering bodies. Derivation of views from isometric drawings and deducing of missing
views. Sectioning views: (full, half, offset, partial, revolved, removed, and partial
sectioning). Steel construction, Symbols of electrical circuits

References

William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 2010.
Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Laboratory

Student's engineering sketches and drawings carried out in the engineering drawing Labs.
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC ] . ) Lec. Lab Tut Sum SA MT | PE/OE | Final
012 Production Engineering - 2 1 3 0 4 10 30 20 20

Introduction, Types of industries, Casting processes: Main steps of sand casting, Pattern design, melting
3 g of metals, Cleaning and inspection of casting, Metal forming processes: Forging, Rolling, Extrusion,

3 *g’ Drawing, Bending, Joining Processes: Temporary and permanent joints, welding techniques, Cutting

O O | Processes: Principles and elements of cutting processes, Basic cutting, and machining (Turning,
Drilling, Milling, etc.,). Principles of production planning and control, Introduction to quality control.

g e Jiangshan Li, Semyon M. Meerkov, 2008, “Production Systems Engineering”, Springer; Ist ed.
§ " 2009 edition, 2008
E e M. P. Groover, 2011, "Principles of Modern Manufacturing”, 4th Ed., john Wiley & Sons, Inc.
e Practicing the workshop measuring operations and tools
e Practicing the sand-casting workshop
> e Practicing the welding workshop; electric arc welding, gas welding and cutting, and electric resistance
£ welding
g e  Practicing the machining workshop; turning, shaping, drilling, milling, and grinding
5 e Practicing the metal forming workshop; rolling, bending, drawing, and extrusion
e Practicing the carpentry workshop
e  Practicing the forging workshop
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
. Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
eS| Compute et | vecons | 2 E
1 2 0 3 10 30 20 40

Introduction to Computer Aided Drafting, history, advantages, and limitation. Graphics/CAD
involves the visualization, sketching, and geometric construction of mechanical components.
Layout and creation 2D working industrial drawings that adhere to industry standards. Illustrate
CAD drawing construction techniques, implementation of graphical communication through the use
of the alphabet of lines, orthographic projection, section views, auxiliary views and the creation of
assembly and detail mechanical components

References | ¢  William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition,
2010.

e Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Course
Content

Laboratory | Student's engineering sketches and drawings carried out in the engineering Computer Labs
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Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. Lab. | Tut.| Tot |SA | MT | PE/OE | Final
Fl-l(;:l:; Field Training | Cgfnépél%ﬁn 0 0 0 0 0 - - - -
% For 6 weeks interval as a minimum.
- Field training conducted under the supervision of a faculty member and field mentor in the actual field
§ practice. The student must submit a detailed technical report by the end of training period, explain
O what he learned during this training.
@ By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
O The students will have the opportunity to work with multidisciplinary teams during the training period.
Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. | Lab. | Tut. | Tot [ SA | MT | PE/OE | Final
s | Field Training 1 Cg{g%'%‘g” ol oo lolol] - |- - :
" For 6 week interval as a minimum.
= Field training conducted under the supervision of a faculty member and field mentor in the actual
% field practice. The student must submit a detailed technical report by the end of training period,
S explain what he learned during this training.
@ By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
38 The:* Ztudents will have the opportunity to work with multidisciplinary teams during the training
period.
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Code Course Title Pre-req | CH Ct. Hr. Assessment
ELE | Computer Programming - 2 Lec. |Lab | Tut | Sum | SA MT | PE/OE | Final
042 | Fundamentals 0 2 2 4 110 | 30 20 40
- Computer System: Hardware, Software - Introduction to software design - evolution and comparison of
g programming languages - types and characteristics of translators - Program Design Process - Software
5 Life Cycle - structured programming - Variables, Constants - Input and Output - Data Types and
% Representation - Simple Flow - Flow of Control (Conditioning, Iteration) - Array - Functions
2 (Predefined - Programmer Defined) - Pointers- Strings - program maintenance & testing —
8 documentation.
Course topics are explained using a high-level language (as C, or C++).
e W, Savitch, "Problem Solving with C++", 10™" Edition, Pearson, 2018, ISBN-13: 978-0134448282
e Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, gt edition, Pearson, 2015,
S ISBN-13: 978-0134014890
% e C.R. Severance, S. Blumenburg, "Python for Everybody: Exploring Data in Python 3", CreateSpace
E Independent Publishing Platform, 2016, ISBN-13: 978-1530051120
e R.Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2™
Edition, Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840
Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture
including:
e Flowcharts
e Data Types, Variable, Constant declaration. Input and Output
e Sequence Flow program
g‘ ¢ Conditioning Statements (if, nested if and switch case)
§ e Iteration Statements (for, while do while, Do Until, and nested loops)
_c.j e Arrays (1D and 2D arrays)
e Functions (predefined and user defined)
e Pointers
e Strings and string functions
* Project:
At the end of the course the student must provide a project emphasizing the course content

Program# Mechatronics Engineering Program

Program Description

Mechatronics engineering is considered recently the keystone of automation and technology all over the
world. Mechatronics Engineering is a multidisciplinary science that blends mechanical engineering,
electrical engineering, and computer science to develop intelligent systems and convert conventional
machines into smart machines. The integration among these several sciences empowered the mechatronics
engineering to be utilized in various applications like industrial automation, automotive, robotics, drones,
3d printers and more.
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Basic Information

Program Mission

The mission of mechatronics program is to prepare a skillful engineer that possesses analytical and
technical skills to fulfill the market needs and to provide innovative solutions for multidisciplinary
engineering applications that serve the society and promote the scientific research.

Program Objectives (PO)
Upon completion of this program, mechatronics and automation engineering program graduates are
expected to be able to:

PO1 Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic,
critical, and systematic thinking to identify and solve engineering problems in real life situation.

PO2 Behave professionally and adhere to engineering ethics and standards and work to develop the
profession and community and promote sustainability principles.

PO3 Work in and lead a heterogeneous team and display leadership qualities, business administration,
and entrepreneurial skills.

PO4 Use techniques, skills, and modern engineering tools necessary for engineering practice.

PO5 Master self-learning and life-long learning strategies to communicate effectively in
academic/professional fields.

PO6 Assist students in becoming acquainted with the foundations of modern technologies like as

Artificial Intelligence, 10T, and Autotronics.

PO7 Control Mechatronics applications using current engineering techniques, talents, and procedures.
Graduate Attributes (GA)

Graduate attributes are the academic abilities, personal qualities, and skills which mechatronics
Engineering graduates should have. Mechatronics engineering graduates should be always aware of the
everlasting updates in the field since that mechatronics engineering is one of the fast and non-stopping
disciplines of engineering. The wide range of engineering fields that are integrated within the mechatronics
engineering requires that mechatronics graduates should possess self-learning philosophy to keep up with
the technology evolution.

According to NARS 2018, all engineering graduates must:

GA1 Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired
knowledge using theories and abstract thinking in real life situations.

GA2 Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems
with a wide range of complexity and variation.

GA3 Behave professionally and adhere to engineering ethics and standards.

GA4 Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

GAS5 Recognize his/her role in promoting the engineering field and contribute to the development of the
profession and the community.

GAG6 Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

GAT Use techniques, skills and modern engineering tools necessary for engineering practice.
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GA8 Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.
GA9 Communicate effectively using different modes, tools, and languages with various audiences; to
deal with academic/professional challenges in a critical and creative manner.
GA10 Demonstrate leadership qualities, business administration and entrepreneurial skills.
In addition to all engineering graduate attributes defined by NARS 2018, mechatronics engineering
graduate should be able to:

GA11 Demonstrate the theoretical and practical knowledge of multi disciplines within mechatronics
systems.

GA12 Use latest technologies and apply knowledge in various disciplines to identify and solve complex
mechatronics problem.

GA13 Design, develop, and conduct experimental tests in the mechatronic engineering.

GA14 Work efficiently and integrally in a multidisciplinary team with leading skills.

Program Learning Outcomes

Level A
The Engineering Graduate must be able to:

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
assess and evaluate findings, and use statistical analyses and objective engineering judgment to
draw conclusions.

PLO 3. Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical and other aspects
as appropriate to the discipline and within the principles and contexts of sustainable design and
development.

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

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

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

PLO 7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural
teams.

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

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

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

Level B

In addition to the Competencies for All Engineering Programs (Level A, NARS 2018), Mechatronics

Engineering Program graduate must be able to (B-Level):

PLO 11. Model, analyze and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material

Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems,
Mechanical Design and Analysis, Dynamics, and Vibrations.
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PLO 12. Plan, manage and carry out designs of mechanical systems and machine elements using
appropriate materials both traditional means and computer-aided tools and software
contemporary to the mechanical engineering field.

PLO 13. Select conventional mechanical equipment according to the required performance.

PLO 14. Adopt suitable national and international standards and codes; and integrate legal, economic, and
financial aspects to design, build, operate, inspect, and maintain mechanical equipment and
systems.

Level C

In addition to the Competencies for all Engineering Programs (Level A, NARS 2018)

and the competencies for the Mechanical Discipline (Level B, NARS 2018), the

Mechatronics Engineering Program graduate must be able to (C Level):

PLO 15. Determine the tools needed to maximize the design while designing, modelling, and analyzing an
electrical, electronic, or digital system or component for a particular application.

PLO 16. Calculate and quantify an electrical, electronic, or digital system's performance under a certain
input excitation, and assess the system's appropriateness for a given application.

PLO 17. Adopt suitable national and international standards and codes to design, build, operate, inspect,
and maintain electrical / electronic / digital equipment, systems, and services.

PLO 18. Determine the design, production, interface, and software requirements for various Mechatronics
system components at the appropriate level.

PLO 19. Create innovative solutions to mechatronics systems challenges, especially those involving
production, maintenance, and interfaces, while taking into consideration industrial and
commercial restrictions.
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Benchmark:

Benha University

Heliopolis University at -
https://www.hu.edu.eg/Competencies-of-mechatronics-
engineers/

PLO 15. Determine the tools needed to
maximize the design while designing,
modelling, and analyzing an electrical,
electronic, or digital system or
component for a particular application.

Design, model and analyze an electrical/electronic/digital

system or component for a specific application; and identify

the tools required to optimize this design

PLO 16. Calculate and quantify an
electrical, electronic, or digital system's
performance under a certain input
excitation, and assess the system's
appropriateness for a given application

Estimate and measure the performance of an
electrical/electronic/digital system and circuit under
specific input excitation, and evaluate its suitability for a
specific application ANU

Benha University

NARS 2018

PLO 17. Adopt suitable national and
international standards and codes to
design, build, operate, inspect, and
maintain electrical / electronic / digital
equipment, systems, and services

Adopt suitable national and international standards and codes to

design, build, operate, inspect, and maintain electrical /
electronic / digital equipment, systems, and services

Benha University

College of Engineering and Technology | AASTMT at -
https://aast.edu/en/colleges/coe/southValley

/dept/contenttemp.php?page_id=64800008

PLO 18. Determine the design,
production, interface, and software
requirements for various Mechatronics
system components at the appropriate
level.

Identify at an appropriate level the design, production,
interfacing and software needs of different parts of
Mechatronics systems

PLO 19. Create innovative solutions to
mechatronics systems challenges,
especially those involving production,
maintenance, and interfaces, while
taking into consideration industrial and
commercial restrictions.

Create solutions to mechatronics systems especially to
manufacturing, maintenance and interfacing Problems in a
creative way, taking account of industrial and commercial

constraints.
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Faculty Mission vs. Program Mission Matrix

Program Mission

The mission of mechatronics program is to prepare a skillful engineer that possesses
analytical and technical skills to fulfill the market needs and to provide innovative
solutions for multidisciplinary engineering applications that serve the society and promote

. the scientific research.
Faculty Mission

to fulfill the market needs

prepare a skillful engineer that and to provide innovative | that serve the society
possesses analytical and technical solutions for and promote the
skills multidisciplinary scientific research.
engineering applications

Benha University is committed to graduate well prepared engineers N

graduate well prepared engineers equipped with knowledge and skills

equipped with knowledge and skills [ compete in labor market capable of

necessary to compete in Ia}bor using and developing modern J

market, and capable of using and technology, and providing research in

developing modern technology, and | engineering fields

providing research in engineering

fields to serve society and serve society and community. \
community.

Program Mission vs. Program Objectives Matrix

Program Objectives
PO1 PO2 PO3 PO4 PO5 PO6 PO7

Program Mission

prepare a skillful engineer
that possesses analytical and \ \ \ N
technical skills

to fulfill the market needs and
to provide innovative

The mission of mechatronics program is
to prepare a skillful engineer that
possesses analytical and technical skills
to fulfill the market needs and to provide

innovative solutions for SOIUt.'O.nS .fof N v v v v
c . . multidisciplinary engineering
multidisciplinary engineering e
L . applications
applications that serve the society and that serve the society and
promote the scientific research. oCIely
promote the scientific \ V
research.
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Program Competencies vs. Program Objectives Matrix

Competencies
Program Obijectives Level A Level B Level C

Al [ A2 | A3 A4 | A5 | A6 | A7 | A8 | A9 | A0 | BL | B2 | B3 B4 Cl c2 Cc3 c4 C5
PO1 V[N VNN v
PO2 v v v N v v
PO3 v v [ W v v
PO4 VI VA v v v v
PO5 v v v v
PO6 v v v
PO7 v v v v

Program Objectives vs. Graduate Attributes Matrix

Graduate Attributes
GAl | GA2 GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GAl1l | GA12 | GAl13 | GAl4
PO1 Vv v
PO2 Vv Vv Vv
PO3 v v
PO4 Vv
PO5 v v
PO6 \ \ \ \
PO7 \ \ \ \

Program Objectives
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Career Prospects
Mechatronics engineering graduates of this program are expected to gain good experience in different scopes that
enable them to be eligible to work in several fields including:

1- Automation and control field,

2- Maintenance field,

3- Robotics field,

4- CAD/CAM and 3D printing fields,

5- Embedded system field,

6- Intelligent control and machine learning fields,

7-  Automotive field.

Program Concentrations

The graduates of mechatronics engineering program focus on two main concentrations including
1- Robotics and Control
In this this concentration, students will study advanced topics on robotics and intelligent control.
2- Advanced Mechatronics and Automotive
In this concentration, students will study foundations of automotive industry and Autotronics
The concentration focus is achieved by 23 Cr. Hrs. including 18 Cr. Hrs. of elective courses and 4 Cr. Hrs.

as the graduation project, all related to the specific concentration.
List of Mechatronics Engineering Requirement Courses

Requirement Cr. Ct. Hr.
Hr. | Lec. | Lab | Tut | Sum
Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 19 34 47 50
Discipline Requirements 66 | 42 38 22 102
Major Mechatronics Program Requirements 30 17 25 3 45

Concentration of Sustainable & Renewable Energy Requirements
Concentration of Energy management and HVAC Requirements 18 12 0 12 24
Concentration of Vehicle Engineering Requirements

Total 160 | 104 | 97 84 235

Basic Science Requirements of Mechatronics Engineering

: Cr. Ct. Hr.

Code Course Title Pre-Req Hr Tec T Lab | Tut | Sum
BES 011 | Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 113 | Mathematics 11 BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
*BES 141 | Pollution and Industrial Safety | BES 041 2 2 1 0 3
BES 211 Enginegr_ing Statistics and BES 012 3 9 9 0 4

Probability
Total 30 21 11 11 43
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* Course teaching is shared between the Basic Engineering Science Department and Mechanical
Engineering Department.

Mechanical Engineering Discipline Requirements

Cr. Ct. Hr.

Sels Course PreRed | Hr. [Lec. | Lab. [ Tut [ Sum
BES 113 | Mathematics IlI BES 012 3 2 0 2 4
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 111 | Engineering Statistics and 3 2 2 0 4

Probability
MEC 121 | Fluid Mechanics BES 031 3 2 2 1 5
MEC 111 | Kinematics of Machines BES 022 3 2 0 2 4
MEC 113 | Mechanics and Testing of MEC 012 3 2 2 1 5

Materials
MEC 123 | Materials Science and Engineering | BES 032 3 2 2 0 4
ELE 103 | Electrical Circuits BES 032 2 1 0 2 3
MEC 131 | Computer Applications ELE 042 2 1 2 0 3
MEC 122 | Thermodynamics BES 031 3 2 1 2 5
MEC 112 | Design of Machine Elements MEC 113 3 2 3 0 5
MEC 114 | Measurement and Instrumentation | BES 032 2 1 2 1 4
MEC 116 | Manufacturing Technology MEC 012 2 1 3 0 4
ELE 104 | Electronic Devices and Circuits ELE 103 2 1 0 2 3
MEC 211 | Project Management BES 012 3 2 2 0 4
MEC 221 | Heat Transfer MEC 122 3 2 1 2 5
MEC 223 | Fluid Power Systems MEC 121 2 1 3 0 4
MEC 215 | Mechanical Design MEC 113 3 2 3 0 5
MEC 213 | Mechanical Vibrations BES 022 3 2 2 1 5
ELE 201 | Electric Machinery ELE 103 2 1 2 0 3
MEC 214 | Automatic Control Systems MEC 213 3 2 2 1 5
MEC 312 | Engineering Economics 2 2 0 1 3
MEC 314 | Advanced Topics in Control MEC 314 3 2 2 0 4

Engineering
MEC 301 | Technical Reports 2 1 2 0 3

Total 66 42 38 22 102
*The student can register the Senior design Project course after passing 70% of the program cr. hrs., i.e.,
112 Cr. Hr.
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Major Requirements of Mechatronics Engineering

Cr. Ct. Hr.

Code Course Pre-Req Hr. [Lec T Lab T Tut T Sum
MEC 232 Introduction to Mechatronics ELE104 |3 2 2 0 4
ELE 204 Logic Circuits Design & ELE104 |3 2 2 0 4

Applications
MEC 236 Industrial Robots MEC 121 |3 2 2 0 4
MEC 331 Design of Mechatronic Systems MEC 232 |3 2 2 0 4
ELE 301 Power Electronics ELE204 |3 2 2 0 4
MEC 31x1 [ Elective | 3 2 0 2 4
MEC 31x2 | Elective Il 3 2 0 2 4
MEC 332 | CAD/CAM MEC 215 | 3 2 2 0 4
ELE 404 Digital Control MEC 214 | 3 2 0 2 4
MEC 31x3 [ Elective lll 3 2 0 2 4
MEC 31x4 [ Elective IV 3 2 0 2 4
MEC 431 Embedded System Design MEC 214 | 2 1 2 1 4
MEC 433 Programmable Logic Controllers ELE204 |3 2 2 0 4
MEC 43x5 | Elective V 3 2 0 2 4
MEC 43x6 | Elective VI 3 2 0 2 4
MEC 302 | Senior Design Project | 2 0 4 0 4
MEC 401 | Senior Design Project Il MEC 302 | 2 0 5 0 5
Total 48 29 25 15 69

* Elective courses are selected from three concentrations (X, y, and z)

Concentration Requirements of Robotics and Control (concentration “x”)

Cr. Ct. Hr.
Hr. | Lec | Lab [ Tut | Sum

Code Course Pre-Req

Pool Courses for Elective I, Elective Il

MEC 33x1 | Mobile Robots MEC 236 3 2 0 2 4
MEC 33x2 | Autonomous systems MEC 236 3 2 0 2 4
Pool Courses for Elective 111, Elective 1V

MEC 33x3 | Robot Operating Systems (ROS) MEC 33x1 | 3 2 0 2 4
MEC 33x2

MEC 33x4 | Robust and Fault-tolerant Control MEC 214 3 2 0 2 4
ELE 404

MEC 33x5 | Computer Interfacing ELE 404 3 2 0 2 4

Pool Courses for Elective V, Elective VI

MEC 43x6 | Rehabilitation Robotics MEC 33x2 | 3 2 0 2 4

MEC 43x7 | Medical Robotics MEC 33x2 | 3 2 0 2 4

MEC 43x8 | Machine Learning MEC 232 3 2 0 2 4

*The course content must be approved by Mechanical Engineering Department Council before
registration.
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Concentration Requirements of Advanced Mechatronics and Autotronics Engineering
(concentration “y”)

Cr. Ct. Hr.
Code Course Pre-Req Hr. [ Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective Il
MEC 33yl Autotronics MEC 232 3 2 0 2 4
MEC 33y2 Machine Vision Systems MEC 232 3 2 0 2 4
Pool Courses for Elective 11, Elective IV
MEC 33y3 Automotive Engineering MEC 43yl |3 2 0 2 4
MEC 33y4 ?I/\I/II(I:ErI?/I gectromechanlcal Systems MEC 43y2 | 3 5 0 5 4
MEC 33y5 Industrial Mechanisms and MEC 236 3 9 0 9 4
Robotics MEC 33y2

Pool Courses for Elective V, Elective VI
MEC 43y6 Vehicle System Dynamics and MEC 32yl 3 5 0 9 4

Control MEC 32y2
MEC 43y7 Hydraulic Servo Control MEC 32yl 3 5 0 9 4
MEC 32y2

MEC 43y8 Playware Technology MEC 331 3 2 0 2 4
*The course content must be approved by Mechanical Engineering Department Council before

registration.
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Proposed Study Plan for Mechatronics Engineering

Level 0-1
cr Ct. Hr. Final Assessment
. ) : Exam PE/|Final
Gtk CEe Tl PIeREA | Hr. |Lec| Lab| Tut [Sum|Time| SA |MT | oz [erar|  Sum
BES 011 | Mathematics | 312|012 |4 |2Hr| 30|30 | - | 40 | 100
BES 021 | Mechanics | 312|012 |4 |2Hr| 30|30 | - | 40 | 100
BES 041 | General Chemistry 4 | 3|2 |1)|6 |2Hr| 10 |30 |20 40 | 100
BES 031 | Physics | 3 2|2 |1|5|2Hr| 10 | 30 |20 | 40 | 100
MEC 011 | Engineering Graphics 2 10| 0| 4|4 |2Hr |30 |30]| - | 40 | 100
UHS 101 | Foreign Language 2 | 2]0|0|2|2Hr |30 |30]| - | 40 | 100
UHS 102 | Information and Communication 2 1 2]0|0|2|2Hr |30 |30]| - | 40 | 100
Technology
Total 19 700
Level 0- 2
Cr Ct. Hr. Final Assessment
it CauER itk FIGRED Hr. |Lec|Lab| Tut |Sum I-El—)l(r?]rg SA |MT (P)EE/ EF)I(Z?L Sum
BES 012 | Mathematics Il BES011 | 3 | 2 | 0| 2 | 4 [2Hr | 30 | 30| - | 40 | 100
BES 022 | Mechanics Il BES021 | 3 | 2 | 0| 2|4 [2Hr | 30 |30 | - | 40 | 100
MEC 012 | Production Engineering 2 | 1]13|0| 4 |2Hr| 10| 30|20 40 | 100
BES 032 | Physics Il 3 12|12 |1|5|2Hr| 10 | 30 |20 | 40 | 100
MEC 014 | Computer Aided Drafting MECO11| 2 |1 |2 |0 | 3 |2Hr | 10 | 30 | 20| 40 | 100
ELE 042 | Computer Programming 2 0|2 ]2 ]| 4 |2Hr| 10 | 30|20 | 40 | 100
Fundamentals
UHS 103 | Societal Issues 2 | 2]10|0|2|2Hr |30 |30]| - | 40 | 100
Total 17 |10 9 | 7 | 26 700
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Level 1-1
cr Ct. Hr. Final Assessment
i - . Exam PE/|Final
e o it FIEIREL Hr. |Lec|Lab| Tut|Sum|Tjme| SA | MT OE [Exam Sum
BES 111 | Differential Equations BESO012 | 3 | 2 | 0| 2 | 4 [2Hr | 30 | 30| - | 40 100
MEC 121 | Fluid Mechanics BES 031 3 212 |1|5|]2Hr| 10 | 30|20 40 100
MEC 111 | Kinematics of Machines BES 022 3 21|25 2Hr| 30|30 - | 40 100
MEC 113 | Mechanics and Testing of Materials MECO012 | 3 212 |1|5|]2Hr| 10 | 30|20 40 100
MEC 123 | Materials Science and Engineering | BES032 | 3 | 2 | 2 | O | 4 |2Hr | 10 | 30 | 20 | 40 100
ELE 103 | Electrical Circuits BES 032 2 1102 | 3 |2Hr |30 |30 ]| - | 40 100
MEC 131 | Computer Applications ELEO42 | 2 | 0 | 2 | O | 2 [2Hr | 10 | 30 | 20 | 40 100
Total 19 700
Level 1-2
cr Ct. Hr. Final Assessment
: B - Exam PE/|Final
ot Course 1tk PIEREA | Hr. | Lec| Lab| Tut [Sum|Time| SA |MT | o [exax|  Sum
BES 113 | Mathematics IlI BES 012 3 12|0|2]|4|2Hr| 30 |30 | - | 40 100
MEC 122 | Thermodynamics BES031 | 3 | 2 |1 |2 |5 [2Hr | 10 | 30 | 20| 40 100
MEC 112 | Design of Machine Elements MEC113| 3 | 2 | 3 |0 | 5 |2Hr | 10 | 30 | 20| 40 100
MEC 114 | Measurement and Instrumentation | BES 032 2 112 11]4 |2Hr | 10 | 30 |20 | 40 100
MEC 116 | Manufacturing Technology MECO012| 2 |1 | 3 | 0 | 4 [2Hr | 10 | 30 | 20 | 40 100
ELE 104 | Electronic Devices and Circuits ELE 103 2 1102 | 3 |12Hr |30 |30 ]| - | 40 100
UHS 104 | Professional Ethics 2 1210]01] 2 |2Hr |30 |30 ]| - | 40 100
Total 17 (11| 9 | 7 | 27 700
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Field Training I
Ct. Hr. Final Assessment
| "
Pre- Cr. St. . PE/ | Final | Sum
.. E
CODE Course Name requisites Hrs. — Lab. v Sum T)i(r?]? Act Mids OE Exa
' . ' m
FTR Completion 0 0 0 0 0 Pass
103 Field Training | of 65 Cr. Oral - - or - -
Hrs. Fail
Level 2-1
cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/|Final
Hr. | Lec|Lab| Tut |Sum Time SA | MT OE |[Exam Sum
MEC 211 | Project Management BES 012 3122|104 |2Hr| 30 |30 | - | 40 | 100
MEC 221 Heat Transfer MEC 122 | 3 2 1 (2|5 |2Hr| 10 | 30 | 20| 40 100
MEC 223 | Fluid Power Systems MEC121| 2 |1 |3 |0 | 4 [2Hr | 10 | 30 | 20| 40 | 100
MEC 215 | Mechanical Design MEC113| 3 | 2 | 3 | 0 | 5 [2Hr | 10 | 30 | 20| 40 | 100
MEC 213 | Mechanical Vibrations BES 022 3 212 |1 |5 |2Hr| 10 | 30 | 20| 40 | 100
ELE 201 Electric Machinery ELE 103 2 | 1]2|0]| 3 |2Hr| 10| 30|20 40 | 100
UHS 3XX | Humanities - Elective | 2 21010 2 |2Hr| 30 |30 ]| - | 40 100
Total 18 700
Level 2- 2
cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/|Final
Hr. | Lec|Lab| Tut [Sum Time SA | MT OE |[Exam Sum
BES 112 Numerical Analysis BES 111 3 21211014 [2Hr | 10 | 30 | 20| 40 100
MEC 232 | Introduction to Mechatronics ELE 104 3 212|104 |2Hr| 10 | 30 |20 | 40 | 100
ELE 204 | Logic Circuits Design & Applications ELE104 | 3 |2 |2 |0 | 4 [2Hr| 10 | 30|20 40 | 100
MEC 236 Industrial Robots MEC 121 | 3 21211014 2Hr| 10 | 30 |20 | 40 100
MEC 214 | Automatic Control Systems MEC213| 3 |2 |2 |1 |5 [2Hr| 10 | 30 |20 | 40 | 100
BES 141 Pollution and Industrial Safety BES 041 2 | 2|1|0| 3 |2Hr| 10 | 30 |20 | 40 | 100
UHS 3XX | Humanities Elective Il 2 21 0] 0|2 [2Hr| 30 |30 | - | 40 100
Total 19 700
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Field Training 11
Course Pre Cr Ct. Hr. Final Assessment
CODE o ' Exam | St. . PE/ | Final | Sum
Name requisites Hrs. | Lect. | Lab. | Tut. | Sum Time | Act. Mids. OE | Exam
: Completion 0 0 0 0 0 Pass
';-E:F; _'I:_Iel.d. I of 96 Cr. Oral - - or - -
raining Hrs. Fail
Level 3-1
Cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/|Final
Hr. | Lec|Lab| Tut |[Sum i SA | MT GlE | =@ Sum
BES 211 Engineering Statistics and Probability BES 012 3 2 2 0 4 |2 Hr 10 30 | 20 | 40 100
MEC 33x1 | Elective | 3 2 0 2 4 |2Hr | 30 | 30 - 40 | 100
MEC 331 | Design of Mechatronic Systems MEC232 | 3 | 2 |2 | 0| 4 [2Hr | 10 | 30 | 20 | 40 | 100
ELE 301 Power Electronics ELE 204 3 212 |0 | 4 |2Hr| 10 | 30 | 20| 40 | 100
MEC 33x2 | Elective Il 3 2 10| 2|4 |2Hr| 30 |30 | - | 40 | 100
MEC 301 | Technical Reports 2 1|12 |0]| 3 |2Hr | 50 - - | 50 | 100
UHS 4XX | Humanities Elective IlI 2 2100 | 2 |2Hr| 30 | 30| - | 40 | 100
Total 19 700
Level 3- 2
cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/| Final
Hr. | Lec | Lab| Tut [Sum Time SA | MT OE |Exam Sum
MEC 332 | CAD/CAM MEC215| 3 | 2 |2 | 0| 4 |2Hr | 10 | 30 | 20| 40 100
ELE 404 Digital Control MEC214| 3 | 2 | O | 2 | 4 [2Hr | 30 | 30| - | 40 100
MEC 33x3 | Elective Il 3 2 O| 2| 4 |2Hr | 30 | 30 | - 40 100
MEC 33x4 | Elective IV 3 2 O| 2| 4 |2Hr | 30 | 30 | - 40 100
MEC 302 | Senior Design Project | 2 |0 40| 4] - 50 | - - | 50 100
MEC 312 | Engineering Economics 2 |20 1|3 |2Hr| 30| 30 40 100
Total 16 600
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Level 4-1
cr Ct. Hr. Final Assessment
e NS e AR Hr. |Lec|Lab| Tut |Sum I_Erfs]rg SA | MT (I;EE/ EF)I(Z?:] Sum
MEC 431 | Embedded System Design MEC214| 2 |1 |2 |1 | 4 [2Hr | 10 | 30 | 20| 40 100
MEC 433 | Programmable Logic Controllers | ELE204 | 3 | 2 | 2 | O | 4 |2Hr | 10 | 30 | 20 | 40 100
MEC 43x5 | Elective V 3 12|02 |4|2Hr| 30 |30 | - | 40 100
MEC 43x6 | Elective VI 3 12|02 |4|2Hr| 30 |30 | - | 40 100
MEC 435 | Artificial Intelligence ELE404 | 3 | 2 | 2 | 0| 4 [2Hr | 10 | 30 | 20 | 40 100
MEC 401 | Senior Design Project Il MEC302| 2 | 0O |5 |0 | 5] - 50 | - - | 50 100
Total 16 600
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Courses Plan and Matrix
Curriculum Plan for Mechatronics Engineering

Mechanical Engineering - Mechatronics Engineering Program

CR CT
1 BES 011 2 BES 021 3 BES 041 a BES 031 5 MEC 011 6 UHS 101 7 UHS 102
. ) ) ) . 3 N ) Information Technology &
Mathematics | Mechanics | General Chemistry Physics | Engineering Graphics Foreign Language ation Technos
[<5]
i
g BES 012 9 BES 022 10 MEC 012 11 BES 032 12 MEC 014 13 ELE 042 14 UHS 103
Mathematics Il Mechanics 11 Production Engineering Physics Il Computer Aided Drafting Computer Fundamentals Societal Issues
15 BES 111 16, MEC 121 17 MEC 111 18 MEC 113 19 MEC 123 20 ELE 103 21 MEC 131
Differential Equations Fluid Mechanics Kinematics of Machines (MIOEHERIES ERE W E (B SEERED et Electrical Circuits ComptTer AR plications
Materials Engineering
N 3 s 3 4 3 s 3 4 2 3 2 3 19 | 28
= BES 113 22 MEC 122 23 MEC 114 24 MEC 112 25 MEC 116 26 ELE 104 27 UHS 104
D
> Mathematics 111 Thermodynamics S mentend Design of Machine Elements Manufacturing Technology i D e aceslond Profession Ethics
3 Instrumentation Circuits
3 s 2 4 3 s 2 3 2 3 2 2 17 [ 26
20 MEC 211 30 MEC 221 31, MEC 223 32 MEC 215 33 MEC 213 34 ELE 201 35 HS 33X
Project Management Heat Transfer Fluid Power Systems Mechanical Design Mechanical Vibrations Electric Machinery Humanities - Elective 1
3 4 3 s 2 4 3 s 3 s 2 3 2 2 18 | 28
N 5 BES 112 37 MEC 214 38 MEC 232 39 ELE 204 20 MEC 236 a1 BES 141 a2 HS 304
S S — S ————— Introduction to Logie Circuits Design & Inductrial Robore Pollution and Industrial Legalisation & Human
3 Mechatronics Applications Safety Rights
43 FTR 203
Field Training Il
a4 BES 211 a5 MEC 33x1 46 MEC 331 a7 ELE 301 8 MEC 33x2 29 MEC 301 50 HS 4XX
Engineering Statistics and Elective | Design ::;:':r::“m"" Power Electronics Elective 11 Technical Reports Humanities Elective 2
&2 3 4 3 4 3 4 3 4 2 3 2 2 19 25
D
>
Y MEC 332 52 ELE 404 53 MEC 33x3 54 MEC 33x4 55 MEC 312 56, MEC 302
cAD/CAM Digital Control Elective 11l Elective IV Engineering Economics Senior Design Project |
3 4 3 4 3 4 3 4 2 3 2 4 16 | 23
< 5 MEC 431 58 MEC 433 59 MEC 43x5 60 MEC 43x6 61 MEC 435 62 MEC 401
< Embedded System Design Programmable Logic Elective V Elective VI Artificial Intelligence Senior Design Project 11
> Controllers
— 2 4 3 4 3 4 3 4 3 4 2 s 16 | 25
Basic Science University Req. Faculty Req. Mechatronics Program Mech. Engineering Electives
30 43 14 14 32 100 48 72 66 97 24 30 160 | 234
Required 336 12.8 32 48 56 24 182.4
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Program Learning Outcomes to Program Courses Matrix

Courses pLO1 PLO2 PLO3 PLO4 PLOS PLOG PLO7 pPLO8 PLO9 PLO10 PLOTL PLOI2 PLOI3 PLO14 PLOIS PLOIG PLO17 PLOIS PLOLY
BES 111 [Mathematics | ® o
BES 121 [Mechanics | [ ] [ ]
_, |BES141 General Chemistry [ ] [ ]
]
2 |eesiz Physics | [ ] o
3
MEC 111 Engineering Graphics ] ®
UHS 101 Foreign Language [ ] o
=) UHS 102 ion and Ce ication Technology ® @
E
3 BES 112 Mathematics Il ® ®
BES 122 ics 1l ) o
~ [MEC112 Production Engineering [ ) [ ]
L
B |BEs 132 Physics 11 ) Y
§
MEC 114 [Computer Aided Drafting ® ®
ELE 142 (e g ing Fund: I ) )
UHs 103 Societal Issues ™Y ™Y
BES 211 Differential Equations
MEC 221 Fluid Mechanics ] ® ] )
- MEC 211 Kinematics of Machines ® ® [ ]
g
£ |MEC213 [Mechanics and Testing of Materials ® ®
§
MEC 223 Materials Science and Engineering [ ] ®
ELE 203 Electrical Circuits o Y o
MEC 231 [Computer Applications ® ®
-
s BES 213 Mathematics Il o
MEC 222 [Thermodynamics [ ] [ ] [ ] [ ]
MEC 212 Design of Machine Elements [ ] ® ® o
-
5 |mEC214 and Instr i Y Y )
i
g |mec2ie Manufacturing Technology ® ® o
ELE 204 Electronic Devices and Circuits ® ® ® ® @
UHS 104 Profession Ethics ® ®
FTR 103 Field Training | ® o
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MEC 311 Project Management ® ® ™Y
MEC 321 Heat Transfer ® ™) ® ®
- MEC 323 Fluid Power Systems [ ] ® [ ] [ ]
&
g |mEC315 Mechanical Design o o Y Y
3
MEC 313 Mechanical Vibrations ® ® ® ®
ELE 301 Electric Machinery [ ]
UHS 3XX Humanities - Elective | ® ®
s
% BES 212 Numerical Analysis [ ] ®
MEC 332 duction to Mech ics
ELE 304 Logic Circuits Design & Applications
» .
5 |MEC336 Industrial Robots
<
‘% MEC 314 Automatic Control Systems ® ®
BES 241 Pollution and Industrial Safety [ ] [ ] [ ]
UHS 3XX Humanities Elective II ® ®
FTR 203 Field Training Il ) [ )
BES 311 Engineering Statistics and Probability ® ®
MEC 41x1 Elective |
MEC 431 Design of Mechatronic Systems
5
% |ELE 401 Power Electronics
5
@
MEC 41x2 Elective 11
MEC 401 [Technical Reports ® ® ®
e
% UHS 4xX Humanities Elective 1l [} ®
MEC 432 CAD/CAM [ ] [ ]
ELE 404 Digital Control
o
5 MEC 41x3 Elective 11l
]
5 |mecaixa  etective v Py
&
MEC 402 Senior Design Project | ® ®
MEC 412 i i ® ®
MEC 431 Embedded System Design
MEC 533 P Logic C
o
5 |MEC43x5 Elective V'
- 2
2| e
3 2 MEC 43x6 Elective VI [ ]
MEC 435 Artificial Intelligence
MEC 501 Senior Design Project Il ® ®
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Matching Mechatronics Engineering Program Courses with ABET Requirements

Mechanical and Similarly Named Engineering Programs

Lead Society: American Society of Mechanical Engineers

Mechatronics Engineering Program Courses Required to Cover ABET Criteria
L Cr.
ABET Criteria CODE Course Name Hrs
A minimum of 30 basic science, and BES 011 Mathematics | 3
semester credit hours | mathematics (including BES 012 Mathematics 11 3
(or equivalent) of a multivariate calculus and [ BES 113 Mathematics 111 3
combination of differential equations); BES 111 Differential 3
collﬁge-leyel _ Equations
mat ema“‘?fha”d basic BES 112 | Numerical Analysis 3
SCIENCES Wi BES 211 Engineering Statistics 3
experimental °
experience — - - and Probab|||ty
appropriate to the principles of engineering | BES 041 General 'Chemlstry 4
program. BES 021 Mechanics | 3
BES 022 Mechanics Il 3
BES 141 Pollution and 2
Industrial Safety
BES 031 Physics | 3
BES 032 Physics 11 3
Total 36
Cr.
ABET Criteria CODE Course Name Hrs.
A minimum of 45 applications of these MEC 011 | Engineering Graphics 2
semester credit hours | topics to modeling, MEC 012 | Production Engineering 2
(or equivalent) of analysis, design, and Computer Aided 2
engineering topics realization of physical MEC 014 Drafting
appropriate to the systems, components or | MEC 111 Kinematics of 3
program, consisting of | processes. Machines
engineering _and MEC 112 Design of Machine 3
computer sciences and Elements
engineering design MEC 116 Manufacturing 2
and utilizing modern Technology
engineering tools. MEC 123 | Materials Science and 3
Engineering
MEC 215 Mechanical Design 3
MEC 131 | Computer Applications 2
coverage of both thermal | MEC 122 Thermodynamics 3
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and mechanical systems. | MEC 223 | Fluid Power Systems 2
MEC 121 Fluid Mechanics 3
MEC 221 Heat Transfer 3
MEC 114 Measurement and 2
Instrumentation
MEC 213 | Mechanical Vibrations 3
MEC 214 Automatic Control 3
Systems
in-depth coverage of MEC 232 Introduction to 3
either thermal or Mechatronics
mechanical systems. MEC 236 Industrial Robots 3
MEC Elective | 3
33x1
MEC 331 | Design of Mechatronic 3
Systems
MEC Elective Il 3
33x2
MEC 431 Embedded System 2
Design
MEC 332 CAD/CAM 3
MEC Elective I 3
33x3
MEC Elective IV 3
33x4
MEC Elective V 3
43x5
MEC Elective VI 3
43x6
MEC 435 | Artificial Intelligence 3
MEC 433 | Programmable Logic 3
Controllers
Explain basic MEC 301 Technical Reports 2
concepts in project MEC 312 | Engineering Economics 2
management, business, MEC 211 | Project Management 3
public policy, and UHS 103 Societal Issues 2
leadership. UHS Humanities Elective | )
3XX
UHS Humanities Elective Il 2
3XX
UHS Humanities Elective IlI 2
4XX
Analyze issues
in professional ethics and . .
ex;F))Iain the importance of UHS 104 Professional Ethics 2
professional licensure.
Total 96
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