YA-FA. w0 AP+ T liaann Vo F 0 )los it 9 Camnid Jlow <31yl s kided (5390 doliduad

Oyl ptien gl e’ S (512 (o2 S0y

'Obyloxo Cpamns
YEo¥ /B/Y): oy Gyl VP Y/ sl ey

DOI: 10.22047/ijee.2024.447763.2065

03503 S loamillg )6 ley )o b plsmils | (ola 355 5 bolee da iils 4z ioass
JIse 9 Ll Sslasdly cews o Ulgs ol s Gligmeiiils oS gty yieadas muslys oo 43632 ¢ Saals
Slowsyyl slopad g oog o & gl JLos 4 il ans w50 cwidige (Bigal 45 el wlul
Al 5548 gwdige gl 0 odas Jlow 93 olejen sk el axslsy Ll @ gl sl )
ol 88 b olpie 455z 5 Tl oIS Ol qwsige (wled)lS (5al sloasliy sl ils 5]
L Ol (gt (Hgel Sipteliy canindS ans wiz )3 Sols W) (cwaiges 90l S Lo 2ulS
3l sl chnz 5 0058 bl 5l gz g5 BB S a0 sl 4B )50 Sjane g0
5 (it sel (sl sla sl (lolis Ghagsy ol Bus dtis Spris 545 g
(Sl e 555 93 3l oalizul b slase ol 4 casldl 0358k (sl 2] sla ISl 1)
Sloiig § 95 bl (oges Bl (sl (|l 050 52 50 5 0 it loaslyy (slo nsls
bl d, ol @ il (LD 5 <85 )18 (ool il 3550 (s3lin sla)lSal; canlsl 0o )S

el Gl (gmdage (390l 50 kS o oS 31 )35 (s e 0B g0l sla)Sal,

EC2000: CDIO «cssS « cbygal (sloanliyy  olodyl ol cwdige yBgel ssuds o835l

enged.ir g ucee.Ut.ac.ir cwdige gl 50 §Kaigy gunyS yassy 9 MeMarian@ut.ac.ir yl,e5 olzils b BaStils slewl -\



Ol (st S3g0l oS S (51 2oy Sal, 1o

doddo .
29 el 03,88 s iy ) (s 9513 o sla b carndS ano wiz Jobo o ool (Jle Gaygl
Lsgie Do ol (b jo il (ol ce i s i8S G lhgarisls slasi pwed olie das Job
2 09,5 50 Gligzeiils slass oy (Do et 50wl 00y Z/A Bligzasls asldle oy 05
i 4295 (R il el (ol ol ol 035 ZWY/F wildl g piin Gl ao i (pmiigen 9
rditie (§90eo YO Jlo 30 o5 (g)lol 3ubo p sl 0092 1505 e (5901 50 cmwage Oligzmatils
ol 0354 modige OIS gal 13l slass 15 51,58 g dSGpel § g 51 g Olyel

093l o2l laoline slass 98 @l 51 tmes Ol (285 451 g 3l sla Sl 5o
(s iten 9 (578 095 Oleoline o 4o 9SS plasline (Ll wigy  cenl 4l ol )i 4
sla b 10 45 b sla Jano 0apay asl 5505 i (B350l 350 sl (5 lan wilgs oo
otige Jle gl 55Te ;500 50y an 5 09y g0 emsl 00,5 oladogs oKl aiz 50 o5
Ol oy o e tygal losline 90 lass a5 18,8 50 .ams HLis Jygeo asly 393 5
5 0u il sl igal yign cotS Jole 90 (i iz o cals wales gy Clsul
LS ainls )l Az g 50 45 05y dinlyn e Cadsl 52 e tisel Ol a8 e

5 00)l38 s ety 1y 0l Y5 e gl 50 (i (el 4 Ao wiz o
51y ceigpal (IEA, 2009) o0ty Sl sline (qusdigo (5l S0 (sl (pasin sla S
S gal il 45 anle o dze SIS |y 055 disel (SLwaslyy gy pwidige (55l
Cowl dals iz o aes cews as Madlopn g Lo mhas 10 cwaige )15 hL as 09y 51 Llgs
L gy cr i 58 5 (52 w08 s )8 ogll )0 588 cjgal (sladaliy kS sl 45
aihd 5l caibye )35 Ol codS Gl 5 cipel slaasly s g o8 LLE 5l 2T )
sl 0 95 Sl B S50 5oy lailial s Lo e s dzrgi b aS sl ol

e gl oaisSas e 3S1e ol 5 Ol daly 45 Cosl 0y 15 ] 0laj dasy g0 45 4
52 Al 355 o Sl (sla el (sl s95 50 (2o 3lr sl JLos 4 5528 i
| gl (sloaoliyy a5 ol Syl w51 ol cubse 48 Waasdlr ol (i oyt 5o 5]
0=l 48 (655 e vy 0 SIS 0 (i S (o0 (b)) (Sl J98 990 sladlasbenl b anlie 5o
5 I sl Jaro oanuy roldlades 5l goamie 0ISie b goyyas as iy cews | s d
gy dply> )49y s cele ain b plholin b

e ygel (sladsly slo il (ol Al 00,88 oy e callia ol 5o
2SOl Jlos 4l 4 )18 oy 090 o)l a5 selcdiige ;45 (sl ol
O Slstan 5,505 wdige el ool (olisy] Ga L caylslil W g5l cobarslis



0 s Sl (b2l wleladlayge o 50 5 ol oot doe Olaz 5o At slaaysel b
NPERRET el oS L] et Lo, s liwl ¢yl 5o .l oo diye s lasbiw! oyl
ly i (55l sloasliyy oS aslylael dal g (ariwluel aild 5l ssleaibss ,i8
2&sils Slae )l oo Sl laolen 0 e s Ol 2 ogdle 5 03505 Jipus

S0 g |y (i

Ol (i Sigol SLoasliys (sl il (luliss ¥

Of (ol (sloageaS lolis  cusasgs (50l sy So S| Cogr 53 (ol 5Lt
O 5l 23l (5o (Sl (sopyr 0 S slS (s 5 oy il gz o5 59, o
b siien Sbgp Ceple Jdo o g o colila Sl o)l cmio slajli b bL3 o
i pigal §loasliyy IS (s (6l mslio o) -(NAE, 2024) 35, g0y (s 545
Sloasliyy coiS (ol sl 05T 45 el (oo g Laslso 4z il Ll (bl psetS
Lol 5l 09,5 Byl s (ol 095 0 4SS ez BB ;550 30 oiigeo 55!
(Memarian, 2011) 3,5 aalg> (rrei ) (cwdiges Gojgel (slodelin (olosy)l ol jo e
o et 0oz 510555l )l b Lo 588 (swsigen (gl (sloaslin (ool sl
Sl 558 cmdigs gl (slodoliyy (cogar laulS) oz jgpe ol oad b S s 5o
D23 oo lid e S ol 51 G e 3o

(ABET 2018, Engineering Accreditation 2010) owaigeo 3590 sanbiy b3yl sSSo ) Jgu

oal g muyd daliy 850 50 lgmmitils as tamins |y (ybgzetils 8, Shae wUlgn ol (b gel daliys : o bgzraials )
Oloj 5o a8 35l ;o5 1y Lol g tauS” JLso daliys (slosygliws b abal, ,o 1y bgmatile wdyi taas &l lesnl, slad >
ailool Aliioe g Lgzmitils sl olass ()5S el 35T5a 51 (g5l 50 dls nnd dalipy lalill plod 4y Lameallg 6

g a8 S caz ol Bjgel 09,5 5 Laxdly sliwl b g wyo sl Jawgs (bgaitils 4 slesal, &1y a5 oo el

S 5 5900wy ooy gale b Glson iogiSe (8590l (sladan 53l b (59l sl 0 Laban .Y
Gl g LS e iz pa o0 150 slac,b lajls L (csjgal acly laal cobllas tasl (L)
Slasl e oliws Gl 5)lgol sk & imglad s byl slaanl jloslanwl b izes tapled cud g (rmad (ateiee
adis sl das shls wb ‘OI&SL"‘Q*‘P)" o0y S;L)'yu.eljﬂ o2 aSl Ao L aoled S g s |
45 )50 yiaS Al 00 4l (a0 ST (1« bieal (SloBan 5 iS cwiige (Bsel (sladsliy o sl
Sy o 3 oolizl 5

105 a1 18 loj 50 5 0l lztols b gy o sl oS ol (303 o (5150 i 1o3liass Lndygliss ¥
sl by o 53 oligzetild Lamss oaihenS slo S 5 oy lye i 2ol Lalis oylse ol sl o ool s
Sloaslys sSlodw) oo and S L 10 8j5liws 003b b ¢ ol K gal 2ol 4 amo (yLis b wdige sbjgel 4ol
gy gy a5 b 5 A3lo3gs o yayd (Slims (57650L (sLovbm 5 sy (slooyslinss w8l el )5-05' cwiign (55l
P9y Pl o Slge dagi 5 (b 092) Gigel il U5 el 0y pwitige (39l olsl dodyslinss ilons
05 o0 g Lol @ 4z g5 L (5 Lgaedils (58L (e (b)) 5975 5 iy




Olyl (ewaigen u’bj,ﬂ CudsS U1 sl (o)l Y'Y

V Jgaz delol

BTSN YOS NI R 1L SR T KSR SUUPE JL P VPO PC g S PN PN PR O N PRS- S KPP L
Sy ol Sgutr slwly 50 a8y leladlanlyd «gylgol ol 4 wilg AL kel y2 5 ol anils bgy Al 3ol cwaige
el Aol CoiS Sgup (3010 (3Lis sl 295 (sl (lasygliws) ¥ g (adan) ¥ slacde .ans ol el asb F
s> Ay S oKl g sl arls Spase o 598 g Bigel (500l A IS dao diz yo ]
bl e (B chlie slaolails Sa5el slasyslss 5 BN sl 2l (o) el sl po Lz w0 axl

asetia b Of IS Sl Lo Lo 4l 03,55 Lasiay s doliyy s Yymnn oloty) ol gy daliys 0
By glacadled cgr hyzetils el (b JolS oy S 0l gl o o s doliyy Laogi 4 by (ol b 0sS o
Az 50 4 sl psdigen B59a] g slR3ygliws & az g5 pac ¢ oS sladnly WSt 1 (Ko g oolal pwsdigs

el o Jool> o5l Ao

&l B oy bgzmtils ledaly g (Bygel ogde a8 ot (514355 4 ol By pled (s Lusydie slas : olySitjgul &
oo b arsls ] coio b bLily glas s g paass lo Ul anwgi ol slocdld o eS8 iaghy
e 5l (R)S A S and 99 50088 Aol (398 slacadled a5 winl glasg as Wb aslul Huyas Gls ccudys
(3l o) (50l 5150 K00 sl ay (e Bt g0 08 i 30 o9 s 585 biges Jlo 3]
Ceb oS conl cale con slaclanlys 89008 )15 oo 13U b5l 1 syl Hob 43 dS (6,500 alis . aSlo0g
sl i )54 ool 5l i o ol el a9 oo

593k 550] s B1anl b el b LTl Lty hagond s ool tslil s g 5L S v iSal .Y
Doyl 5 3L s B 45 05D 514555 b s SLISAL oS el 55T 5 gl 5 ol
leh e et Sl (Sodp)l8 (6518 o B aol asliy 59,5 ol 5 (paass Lol g 090 Jops
gy e B asl yyiasd 0 apl Sl 5 SleM] S s nslio SUISal aylas plys lygzeiils
Olgzils olass dyg,y o ioldl e ;528 50 050 03,91 1) o8zils g sl ‘_5_.‘:;)'5&1 Slaal s (glolwl g Glgmezils
Ll 2B s alzlyl Lo sloclad gl Sho il Sy 58 2B tolefl DUl y oluog Gasle el LS
el a9y 9y (SIS

s—obin 925 4y 0u5 b s 9 m3Y (Jle molis col8ils culom b sl coeS g oS el (5l s Sl A
ol arols sole e slacl glad > ol ki (i aSaisl gas 4 b alio anb azslo 5529
Sy Bl (B guigen ol 5L 090 Dlioazi s ooy loolinal 5 (6510085 (el (sl b (rrizma olie 35l
diten G3gal SThe Olode 2l s slaalitn 5l (S il asly sjls b camsline b 5 lods 5 Sl

el o u...:u)‘ m.\.wud} ‘5]Lc é.:Lm 0%y J)l.o).uj Ls'&.]j.) L)’Z;u)‘ Ml.lua...am ‘;Lc é.!LA—A aj.,gf‘)}.zf

AV Jgaz) (ot (tigel sloasliy (olois)) sl oaazdSilys slasHe olis

sl ol plasl 4 o8 L g asslay aebn OLL jo b o gl tils azul cn dasyglews
osadSlai,s la Sapls b bojglons conpd (ol Jlosn coal (i
aed e olis | Ll o ol lew (Sialea o (Mdli (ol cilise slasly Lamgs
loacly sl sasamsSilas s 4l syslws o3yl ¥ Jso> 5o (Memarian 2011, ABET 201)
(sdigen gl (sl 00 aid S50 3yl 085 . nsl 0 4Bl 59 cmsdige el moliiylS
sles)lgs (Memarian, 2011) 8,5 pueis slad)> 5 Joazs slac)lpe aiws 90 4 lgs oo )
(s 9ies Jelo owidagn (b owdin Sl guy omditn (RIS Opgliwd gy ol JoaS
slad> slacdstoe (2955 3pgliws £ Jolts 53 Glady> slowlee ool yae syl IL 1T



sl yolae Jiluwo 31 2T pslae (0L el § cwidigs asiigo L)

heass sladsly )0 guw job 4y aS s by Seols 5l o095« daxs slaw) e
03l (gl Laseiie (sl Jabiw b (2o ryd Dygo o Lanlos ool S 5o 335t oo y5lane
(=R Jrame SG Oype 4 b g 23S o0 )8 495 )50 yreS el slad > (Lo les gt o0
L Ll ey ol (igel lycse b sty sLolen izt sn ol Jsl 05,5 slalles
a5 Slie g JLd (6,:50b oyae slatg) Sleslinnl L Lo lgs (2l Sliidims (i 29,
355 ety O350 O cnlin QU 5o (casiagn oy 31 (T 5 (6050 050 y0 Lanslis 4,

A 50 5 4l (Spase (Al ALBIS AmS A ;0 Oll )0 (cuwsigs igel Sryaaliy
o 93 o2l 31l ol oS hlisee L8590l Slanwga o dadaliyy (s9amme 5 )Ll
5350 (sl dygliws b Lol o oo cins 5 g bl a5 oSl S ) gl dualiyy S
Ul ¥ Jsaz jo pled (asiio | 5505 wiige (550l (slodaliyy S Cnig g0 bl e
SG Oygliwd 5 (Siaplis 0351 a0 BT gal 231 (ol (Sl 5588 (wditer (50l Sl aslin
ol 4B 5108 2 550 $B90 msdigs gl ol

itpo ulidylS 090 S Syt 5 0y90 SLOgLissd & (it Syt y3S wikiges jgal (Ul ¥ Jgur
(ABET, 2018; Memarian, 2011/b&c)

(ien (paaSS Ay S g (srdites (Sl spsle Dlesl) wlen Wb (cwaige OB gl 251 s cmiige (19 )
G50 02l 2 3958 mekiten 590l 297 90 Slo el ST it 05,50 mikign 0z SASe S 1
5 5909 5 sl oo glite (g Oll (cwkitee Gigel (sloaalyy (slo by 10 350 (ol -l Syaze
b o e polie 31 i ! (Sas

Sl b g g Sl cenlio latg) 5l (8 Jiluwe 350 50 aailyz b O3 9ol 1510 1 guiigeo Sl guayys ¥
el ol s Jdow g 4o g Lo iolel plosil s bl oolbo 51 JSCiiie 0y gliws palcanlad ooliul ;550 330
39 a5 4 gliws ol gt e axd,T LA 10 5l el )3 58 She 5 B tulsil sla el sy el (sl gl
29 a5 031 gy )5S dige (igel (slaaoliy

Al adls )5 I 50 b Lasls a8y gz d((eiumnns) allolis b alid sy S (o>l (Ulsd s owiigeo (2 hb Y
ey -l Glwdige (slocadlad (i 3l sl 9 gy ai ( B¢l sloz T soladdl slacosgass
g sl o 5al 4l 0 (b s ez 0 smsae gy (Sl oy 5 (raglic
aslo sl doye s ol ojlarl S aiilasy 550 a5y 095 slaceddls ailys oo (ol 5o plgzeiils el B
g sad ol sl i sl Sz Bl 4 Sio g5 a5 jgmasliwl (lo oS )0 dxg g 4 Ban oyl .ol

shrazs 890 Job 52 b plgzmasls ( QU ol gl sl ol oz 2 5lts Jual  dign cjgyal s B9 )T 15 F
0 ¥gene oS (2 ialol sl lad 4y el Gl tils 29y T ) Glial o oS ], O S b Jolie LL 1S
759 (295,15 )0 alize Slacygo 4 Olgm23la Lo )3 ojg5el 33,5 s Sgaome 1992 o0 plaxil 0, wiz b 9o g0
o5 0 plil (29,5 g0 4 Lo Sy slealStils el )0 pwaige cwlid)5 8, Jlo Olsie 4529 0

Fls (cwdigen psle 5 (ranbs pole ool asl Jgeo! 3l ool b asilan wyb Ol gal 2ls 1 gmkien ko .0
od jgliza (g0bj 4> b 8y5liws 1l 5555 pwiign gl (sladeliy y3 anles > 5 ailobas o plosles |y g
s o 3 Ol > e 390 53 (o)1 428 el




Ol (omiiteo G3g0l CorisS S 5y 2oy Saly ¥

Y Jgaz dalol

ol (g Kz gal sls slo LUl Koo 51 BWST g slady> slacadytve S0 1 61ady (S i &
glad ( B gla Jondly g 5 2T BT slaansS uslis LUlg ol ailie oz 51 IS tie 3j5bws ol
021095908 (i (gl S955 sladsliyy . IS L8, (yols Lis g slad > slaculad BT olalo)es 5o
[y 9ygliws el ez (s 28,5 )15 1o b og g0 slo wyo 5l (B ool L sl g ccnl (oloogS shls assy

ol gy

csrlis byl ansl> 5 olwaige Koo b 5,550 yeb 0 aislyn b wdige Kz gal 42510 1 smwigee Ll Y
31 5990 b bl s oo (a9 0 85 St (o lgen (siitgee DL 0 )13 (59 5 (gl sl
S les mie Cogli i (oS (eiites (ol 099 Sl Jluw )3 Sy slaollsils el )3.05' byl
S ilite (g)3 3 S & Layleen (ol i el (b )5 nl ound jliie g SlbL)l ales 5L 3550

Mg s
Ol gl 2318 5L 390 sla 2Ulss 53 51 Sler 5 lore daslr 2 cvitges slaJ ol 3l 53 sanolo g (ki A
Sl bl 5 G5loSinyd 4y 5l S i Sigal (slodoliyy 0 0ylinss ol 4 JolS liiass sl (wiige

3yl cewlio

S O b K gl 2515 o il L2551y 15 sbo 50 el pglace S5 (5500 tpglis (55500 A
s oz 4 Oligzdils 525250 0o gl ol Olsie & ¢ o> CLS Se b ogir 0l )18 e sl Dl il
S & slade g cale sloane o o unsll rsls JLasl )0 o oyl Sledbl slaSSh caslols )o 5L 9)90

S o S ligzmils jo polie (Sl 5,5 o disolys 4 s 4 sl

Flao b sl (aiges Olgmeasls csl 03,5 Clyos 515 soititn & 088 Sl By 097 polae Jiluws 51 ABT -
el 005 sy yol il (soloizl sloaSi 5 oz LL3I olos Syt cejgpal sl axals sl polas los
cshnmte sy § ol « Kin s ¢ gl golamdl  claxx| gloais yo ) o3 ledbl aslsn wb 55 gwys dabiyy s
3yl ol gl ol cwiige (Bigel Gloaaliy s 8ygliws (ol 850 58 a8 B bgmails JLusl yo
OBz gl yzls aS el ola SUlgs Koo 51 Gy slaylinl 5 dLacsylos o g)slid 5l osliswl :yyin Loyl L 41571
3 050 slocles s ylinl 51 (slosyis anels 51 JStie wyglius ol dnbows gl (al8iils (50l Jsbo 5o b
Sbylily (8 mls sl oslanl pausts olog silwaned sboares (slaill) Jhley s ol (cwiige Glgel 2l
syl gl o lgaitils uwpiws ggn g BT LISl 0925 4 sty jgliws ol §iow .l golie Gz
ol 5l g 4908 Chlises (25900 35Ty 5 ¢ gwidige Oyt syl Jolos 4 Glszdils s

5 DUl 31 s B0 505 cwiige (el slaaly 5 Loog)S oy sl slaJlo 5o
Tobw ;0 s ) Cgas e il SLle jaass i b des aS wilazals Joles (olale SUlgs
5 aax slrog,S Gl Lawls (Memarian, 2013) asules (g5lasloly (5,555 5 autyl cwlisy)lS
uo;k;am:uj L;w)yoi 6L°°5)§PL°‘>‘ l_u Gl Bolas ‘)5.&‘.5)0 LQ‘.:T LgLﬁbs.,\.JLrﬁ Zoy w).._mf
Olabor (61a555e0 ays s ol yo pleol anld ad ity (gl 5o Ll (slaclab ytn 4 5o
10y555: oy (e s S| ol (ul)ST90 (K 5 Sy agazr (855l (slaeg,S aS by oo
(IEA 2007, NAE 2024) sisb
gl (2580 5 o585l 2T (sl ol crpielin oo (5l slaaalyy (ol
5 95250 SlalS 50,5 By by celel 13 ons o e (>Nl wleladl Gl gl



N eaicsd SLacb b (s 5| o5t SLolodl plowl psline 525 5 vt 25g0al oS L)
3l o2yl dnmnsin § OlSgel ¢ cmoiign tgal STy « 59l g sk pgle g alox
el Gl s

oaze sl lS ghls wyle a5 g8 SSG LS )0 pll (wiige igel slaaaly
SISG 2 o g ladsliy des (1 St g ple 09,5 90 4 e ) LasinlS (ol oo 50
42555l (56 5ok 9 U sl (cogos (Sl ol 0,5 ol ¢ siige 53 sloaolsy
(295 )5 057 $r9r2 S 5 Lales dawgs 0 (42950 5 (2BIUNIS & ol i
aosl i inlaoygliws 4 cyeel anbp o ST .ccul Bhgmasls jo b g wlbls)|
anbiy o Ll cger 53 S (oead i of plosl 40 ;0B L g wslaxd S5 8 gal il
(Memaria, 2011) 5gs salg>

3 BT (295 it oot 5o (sLa el (ol S ams oo LS Sle 4
Lol JBla a8 el ol S5ls ine lajlr Sl byl Syae S sl sl S
4 Oy -(Memarian, 2011) sl ous 00,50y casaiagen Sjgal doliyy S5 sl Sl 3855 990
395 e 3528 gmrditen (tigal 55 @i (63 (sladyl 51 Sy oS sl piline sl i
Sl Wl b owlS 3,5 3yl 50,

(o iwlS 53,5 Byt (sl iy Loy lSaly .Y
oS vy cmsel sladelyy ol Bk 5l (omiige (pisel ol olulis
a3 15w il laygiS ;o slosynd Heb au (EC2000) G 0l ol bavgs oado i
odd doye cilisie slaslpiion ECYerr lawgi oud olwlis sl gowlS a8 jalaie 4 050 oo
D5 sbyme |y L W gy slaolEtils 51 2g,SL olyan MIT olStils Yoof JLus o s
i oLl sl ] sla g, il oo lailiwl oyl Bus ot GBgyxe CDIO Kt 4 45
Cibge bl (bl 9l ailsn, o (glaisF @ il cwaige jgel slaaaly jo (5500
G Gl ol U led oS (Mol g (o rlans 53 oS a B Soe 5 03080 s oty
85,5 b g wloas sobe ,Sl ool b cilisen (slao)B 51« cjgel 355 5 oasls Ve 5|
Crawley) aslosls syl |y 553 cwoipe Lbieel slodsliy i o] (solpitn slosyluilinl
S wlS CDIO Loy oanolpinn sbas)lailiw! 55 a4 L aslsl )0 505 Lo (et al., 2007
Ll 00,5 aipe sl 2! SLaylSaly y50 18 30 5 (msy |y Oyl (ooiges gl (sLoaslsyy

S 40y



Ol ookt G590] CapdsS S| (512 2oy Sa, Y5

W (503 90] S’ Sl liw! . F

e @ 9 4dl 092y yrinn aS Cenl (e ol ity (b pledigs )9 cdled
lotindl Jool> el Ol ol ciso b dasl> 0 cons cqz 50 pudits pif b prditne
el dboln g Laanld (c¥game  cwdige

(olog b laVIs Lol glgil) c¥pame ®

(Ban S5 sliwly j0 a8 5o 50 Jos ,0) laasnls o
(Pl 3gliws & Jgax lp lanld s Lol oS5 baills @

~boles lale ooz Joo Gl eaileles 5 Laaild (Vg ame angi sl olusige
Bz 305,50 50 ot 50 oy cyul S o s0liasl (CDIO) (g)lsys0y 5 sl - b
(Crawley et al., 2007) ccwl alols b g a0l ¢ Jgamo ol
colasdl Gladg) g 3,m8ly i(5y9ld 535 (atine oSSm0 5 ,hL slagls e plolis @
e eOigR S
(03 Saly> Ll az a5 das oo Las & (ool g Loatss o, b angd) (Hb 3>l @
(sl 5 Galesl dsi) Jpame 4 )b oo Tesls o
dails 2Ll S5 voslinl) sutsazs b Jpame bawsgi ;185 950 (35, oS T 5yl 0p00500 @
(oolazul

ol CAB rdiey ad o aS cwl 00,5 Bpme ly o) lailiwl Webane ool s olws gl 0,8
Y J592) 9l a5 el iy g ol (Kl (53l g oy e 22518 o smy® dolie
Sl oo 005, o, EC2000 sl slacS Yo (slajls (CDIO (slavo,lusbiw! gams

(Crawley etal., 2010; Memarian, 2012) wigeo (g0l oS’ S5 1y CDIO 8 luibuw! 035195 .Y Jouz

) Alals g Jgamme Sl a1 1S g daangs a5 Lol ol yanss 1 oo diden (590l ) b s
sl goorigen sel B (5 50y = Lo = b - lulis 7
(838 Sl les sl 335 5 Lastive (5,:50L slasyglins >l i owyd doliy slasyglws .Y )
s 4abip

w3 sl sl syge s daliy IS sion b caslize iaibols g Jgame cilu g rox

1- Conceive 2- Design
3- Implement 4- Operation



Y Joaz aalol
3;lasbiow! peavss
&l (b bl g (Aram dy 895,50 50 s oasd asln (> hb izl (oo 4ol ¥
wlolu g Jpaze cbo g (o 1638 oo pléol e
el o g5 Ll sl 92yl 45« Sloio oy0 S Wi quotien 32 Gerolys (o3
223 &l (rex 9 608 s lee Jpol g (Bre ) ailols g w3 Jpame
o 50 (Ko il - b a2 50 Jila b rans aslyy S sl g (b Sl 2.0
adylon gl jo (o9 Slonts ;I
s 4y il 5 edilel 5 s el _log (6,500 o5 _Llmol5lS g lnolila ol s | 5
S8 oo glom |y (oloxzl
Slolge olpen d i Joasd andy (115 S 4 85 (050k Dl ez LSy 60k Wl Y
9 o0 e dilalu g Jpaze cobo g (02 1638 | S0l g ey
JUed 650k 5 y5mmagzdils sla by, sl oolatul b 6,50k 5 ey : Jlad S0 A
Jyame ol g ez (59,8 Sl g yo aslul SUlgs L)) :awslwl (glady> ey lyo .4
Sl g
aslul (Seols
S0k e o5 (g8 (5l g 3 oolizanl 0wl s iolidl :aSlns] gyl (SLo ) lga -
Obszils 6,50k (bl 5 Jlb
b g rox (638 Sl len 350 55 Bl il sl Ul (ramiow (Lo lew (b3 N
S iy I prizmep g dilolo g Jyama |
gliad 390 Slwl W el o o1y 90l Aol a5 slaslol (513,50l 3yg0 4o oglial AY Sk o
WS Wbl a8 slacd,b K0 g ailalphgzetils a4 aclip Sgue o a3 9535k g 003 )18

Oygel B ) s lasbiew!

Ol 345 el (97ler (el B 2S5 o B Gl sz o 5l S igel €59 0 i

ki) l5 it seal B 095 o A8 O 5 iy ¢y 5 L lapn ;500 5 (38 Al

g olo (( Hhb slolis ) dloln Lol ¢ Joame ol d5 > 58 5 drwgs .l

el (ool Lol .ams o ploul Gludige 45 cowl (g5 ol 4ot (CDIO L (5,10 00
(Crawley, 2001) cow!  cwdigee Glgzeisls

Gk 920 0 anndS slaans Job o gacals jlaol sl cwange slocodled 5l g,0le

g Laanls Vg ame Sl tanel> g 0oiiSpan (lasls 1 55500 rewl adhas ol 51 a0los G i

slraio sl oolacul 5OJJ£TL5®0JXJ3)Q e slsyalidg L06)5T53 Ot 4o a5 103 glaailolu
959 Lo s raly 5 ahlS SlbLsyl 295,15 0 pludiga jLs tla Jooly dangs (sl 920

1- Design-built



5 st Sl (5503 0979 5 S 3l b pagazme 5 aulie d39umme 55 550 )T 5L iz
@bz (FuSloSlr ol s s Sl ol aloz Gl ales)S st ool slaans 5o
lacalad o gmelusl (Ol b (anjen 4o Coxnds o alabs 5l i 1 wiige slaclad
g parme yoe Job 2ol 55 5 oy gobio 2ol g ((Slesd olio (oS s (s
Lags)sls

(s 55 4 45 cusign gl Sl 00,5 i 515 (s digen il Dl oyl b ol
BT cwdige pale 1 ol (slie g 0t Jyorte picy 08 Ll jlogy (S (Loe )5
Olalle bgs i ctign sy ool JLs 0 5208 o5 s (slad )18 oS sy o
AR5 s (2l 40 9 Ao ey Wl (pwdien (o B Al Clél A cwangs
4 Obyzetils (e iz 5o el o (st Gigal B 50 s et j3b i
iz 50 Sl i S5 4S5 digdo cwige Sl S A5 Wigds e 00l gl (slassS
I Jlns dige 88> 45 Jae )0 45 cawie Q85 gal ils LpoalS sz lalse ol ans
SUIFL Slassges cppiranleiasie]) (65550 Cupan s St a5 Gludige a0 L5 S o
teaiio 5 olStils (o tils JUinil g (6 em oS a5 538l 5L 1 gl )5 (sl (it
@ gl 5 (2B Giabdl e 5L sles eolel ot (Sl eany sl ) Olwasge a5 (o2ygel a3l
i IS 52 Ol 3Sya3 5 (dige (590l 30 i g 1 lsdige Lo aime i Dl
losS = yas |,

538] 32 O LS Ol (smssisgee 39l (sloaoliyy §,5 sl az il ool s ol (s
alol jo a4 golpaninn Slalew W Jlael aS i) oo a5 a0 nslo (g ptien 55105 cwdige pole
0 aalss gl e )15 5 K00 )1 5aS casdige gl B ol

G50l slooyglws 1V oy laslew!

Ol plosl e 50 g aslay (25jgel iy oSS o 55 Wb lgzeils oS conl (g3 ol asjglews

1wl gwidige 9 e (63,8 Syloe b Sllgi aws an Jolss (pligeiils slasyglows .ansl

ol g O S waeplla (Sa( olaS S o cwdige JYauul SUlgi g0, sl ©
e glad >

oS 5 2lan Olbls)l (g, (29,5 5 SUles i rem SO @©

alolw 9 ~.\...t|)3 ‘J}»am el @La‘y 1w N0 solo @

Ol (ewiige Oigel Sloaeliy 4ndS ans i 50 53,5 Wb ao laibiw! ol 4o obicws sl



Sy s aFeie wgan Sladalin j9re Lol out oo ELN 2 Sl 5 (m993 Syee s5bo a0
FB slasysliws 5 0k Lo w3l )5.05 cwaige (gl Sladalin g Lo uys Ll as
waass 5 ypal o cijgel dnliy Gladygliws g Loy (6,5l slocdan oygas . diiwd (g pSojlu]
iliolie aSlouiss ogas w4 s jgliws g Lacdas 45 55 (63,150 53518 [3jael 4 5Lo g ool
Slge dngs a5 cenlslien sl 4 g (3390 (Sloy 0)d S Sl -5 s )18 olanul 350 a8
bdan slie 1 o)l 50b e homiw 5 6,650L (SLa o b e ouyd cllas 5 ¢ g0
Sl 3850 Sy smigal anliyy SG Sl i e a0l p3 izl a5 (b (oo 0L
a5 ule ¥ oo ;o .aal oogal conS |y canand Sk s slas)slows ol O gl s a5
borl a5 00t s (cwigee gl (sl (ol s5b 40 doyslins 5 6,50k slacbam aiej o

el ol a3 coalys

(550L sasygliws) ¥ 0lasbiw! 34 Sl (ool .F Jouo

sl (lodygliws 5 o0 S 5500 slocdun ags SUlg conS Bua b locdas Luoyas Slas o gl o1 e
sl

Oy 8555 yd (sladan (ol ;o aS uyo o (Ahb Dbl el Bua by a5 g Ly (b F csel oSS e
Al lies deas sl ol o) 9 Sl

Al FR o) lois O Lo (lyml cmdige (sbigal dsliliad ¢ cviign ygal (50 sliws g Lacsan Sjlas tallio o
£ FY Lo

(ucee.ut.ac.ir) ol 00 4y § 4 7 ((gdug sloanlin) (g5le g o jgal laolSS 5

ax)LSo leass asliy ¥ s laslew!
003 82 )29 TS & b (Hlee sla 2l wis b s Jolo ()0 SO L (e slasdygliws
by 9z oo blgs a5 39 T b (61aigF s auls o tjael dabiyy ool dnaog caaliy
S50 slidylS )90 ilista (sla L gy 53 ol wiile 5 (> (29515« 5)lgs 5 ol
g 4ipdled Olozmiils o ba o (ol oy L L asd S ) S azgs

Az (s ol Oyl (it m35al 53 S5 w0l az o)l oyl i ol
29 ks slacdlad el gloasliy (555 50 45 05 oo Sl - Cunsl 039 4255 350 ;205
o Ulg5 ol 51y 50 (ligzntils ol s i s Olgts L 09 0SS il yog)
55 ol el

sodige p (saalys F olaslinl
sdrehaillo g Jpame el )3 (cwiigee )5 planil 6l (o2l 45 (Slaaie ()0 S5 &)
bl g 4z gs Sl s el sladan ez jlaes Al (e 5 058 sloc) e J5o!



Oyl wnrigen Sb390] ke Sl Sl (ol \Sal, ¥+
9 oS sj.) kgl.@s.,\...]}f_m.n 9 Lib)ls o u.t‘ Lgl.QJ»AS).w ] (e Ao QLBML) o)_..<.||
oS Sy i 2 s e Ll 0035 L 4 sl i 1Sl ool Bgmi
eyl 51ty B 555 oS 5l 355 oS e L K oS oo L iz
oS Zonsl (63190 alox jlptS SO 4398 5 0 Copoialy Ly 485 (oS Sigh 438 oS
el ST JLss @ oo ol

cyas aael,y cdél jo cwpo iz sls 15,5 Wb ax slwslenl ol e oloews sl
Sylailiwl ol 4 olaws glp aS Sleladlacgamme & Jaoz 5o .ol I olyol cwdige bjeel
500 Sl gy (ctigel sl (yd LS il g oyo (b alor jlicinl asd S 50
Slosyl 55 850y 50 Sloass  Brae cond annlSS ojlaslonl (ol Gdos glowl) o a5 SVl
el oais 0B e Jol 4 olotws

(ewoideo 3 Solyd) P 0yluibiw! 3825 Sy 2O lopiions -0 Joi

WAA o5 olazsls oLl F olos Sylasliw! 3o (sl oincinlls oy LS cwsdigo 35900 55 (6ol il e

Ol oKzl 18 0aSasls ;0 WAL JLus 31 oy oyl oo (ool s Lovoy90 (1« cowikitn o (sl 0y @
EOUH PRV Y O P

e 0aSzils 4y ns WA L Gll cwaige (owliiylS slooygs (Sl cwdige 4B woos oy (b iadlic e
MYer Slomio OFF )0 wdige (hygal ulyilS sjog FY 6y90

A oylas Y 0)50 (ol cwaigs (ygel dnlilad WA cwsdige (sbgaeiils  FuSl o Jle oy rallia o

Ol wiiges uﬁ;}yj Holle Gioles cpeiiss WAA L cwdige ligzails sl sLwoasl 2blgs o0 sadlie o
Ao VO g (owg3yd olzils

cilo g b @l b oylailil
Ygame adsi sl (wsige (Lol glacldld sl slassls Bpas el g (Hlb ani ole
Wigh oo el A yiien g (Sdie i 90 4 L - (b Sl el waz g Laanls
Seduzmn Sl g cdbds,e 6.;'3)'5@14_@[.3)4 adsl slaciand jo Soolw slaaslelu g ¥same
cobe Ahb(plolis Gl (plocesd wed oo soliie (Slesl Sla s )3 e be - >k
1 (539,59 (o bedylS (s g5 (S oo (o) >SS slocalad ;3 ol (Son 5)lo0p2 9
h obszmasls oAb (Sauzn whw lly el - (S b Slopzs LSS wies s elate 50
plasly ¥same (Lo 1 0SB A8 oo Cogliailobu g ol Jpame anwgs anld 4 cons
a5 o8 Cllas (slgme o LS AS 000 o cesyd Hhigmisls ag Bl sLos CJB o laasyld
Sl 9 (Jid g lad e 3Mle g 0ipS oo ok

Ol gwige (el sladeliyy s 10 50,5 Wb az gylulinl ol 4 olaws
3 i b o9y edali ol Glel o cculong s coglsl )0 cslu g (Hlb wlozs
590wl (b adie SO a8l s ol cwaige w5 slaojg 5l () lne 09 cod Ly



e oaal gl Sylailiwl oyl i sl slaolyiin § Jsox

(&l g (b Sl yd) b oyluibiw! 385 Sl (2boleidn & Joua

WAY casio FAY (45 olzils whlacsl e pwaige (bt cwys Sl

i ool lS (gloeygs jo (b sl ol b sl Ban b gwiige (b (pigal : ctisel elSlS o

53l sbe S cramlez 5 llalli b ol oyl sttt 5l 8 o ool (5L allie o
WAF Laoio Wl oSisls  cwaige

WAV casmio VA ) o)lats 7 Jlos (ol gmrdign (gl dalihead . ylinl owiige ygal 50 3M5 S ool callia o

L LRI RN Caw
LaolS 5 Weliulgl  Slyees Sl oy Lo Jols s (5550l (S Lasons
50 bl g Jauaze clu lacs)lge (652500 Jore Lool5)S g aollinleyl pol> s o ool
a0 Sbgzezsls Ll )5 g a5yl ST e (5,500 o bs laoes ol diins L ans) sl
sl 60k Sl (oo b rizen 5 Wgd o0 12559 355 6Tk ) e 55k
sl arsls byl ;5 09,5 oz b g 5,8 ok ;5000 5l asilsi oo olgmiils a5 ol
ool ol wiS o Slain |y Joe 5,500 45 Sla e ;508 5 Laol5lS .00l o 3959 4
a2 45 Slzeails s boaibol 5 gamo islefl 5 el (b 55a50k anld by
L2513 45 0l sy oy ol 951 oyt cskigen (pyie (ool 5 Lol s Lo ol
2o i Lo llgs ol -a5gl s 0y dilols § Jguamme Lo 50 1350 sl 3,55 5 Lol
b drmg gregniils slaols )

Gl by s g g blog ol >hb §5,5 Wb 4 slailin ol 4 oliws sl
Slo s cosS aials 1 gaS Cilisie cwiige iigal ladslp 5 oolKisls jo Lo iolel

51393

4 LS5 (6580b Sl yze oV oo laslewl
a5l (5:55L Ol yobo 0 45 tgel (slo 5,55 5l sl )L 4z LS (5,500 Sl
‘Lﬁbu.‘f.os) u.)‘ AR (0 o992 l) bl 9 Jj—‘m el 9 sébjé Lngu)Le(c 9 6L..a.’>u
S o pledl a5yl gy o aidsy Slegige b ol 0 a5 B L) wdige slad,> Slegoge
sl idsine 5 Jgame SO bbb« Jaamme SO s conl (o lgzeiils ( Jle o 4o
A aglol (g5l Sl pleol b asl acsls w20 SO jo pa L) Jgame b cloxa]
i Y550 (ass ans, ols 055 5500 50 Glhgmeiils 4 coles wusled (655550 Hebo

dsoles °~>L'J‘g5-’~\-‘-ﬁ'° ad > slaslos au olaws sl g gou o) Lol g s SeS



Olyl (owiigen Qﬁj,ai CadsS L1 sl (o), FY

hly oy pzeed (Sipaslin 9 (>hb )0 135wl 4z plwilenl ol 4 Slrws Sl
g azd)S L3 55 (i ee b azLSe 650k wloas b ol Y Gll cwiigen 39l (sloasly

Jld (6,350 1A o laslesl
w2ld 148> 5 rex (69,3 Sl lon Axgi Sl soS Cuo)d ctiw LgLaacLi..i‘.,gln)’Tj [EYp T
759 pariis job a ) Hbgzeiils Jlad 5,50k sla v, 5l eoliwl aS conl Jb> jo (ol oS oo
bl g )60l awgs a5 6,50k (225 gy 32k 12 soled o Pl o 5 6558 sloccJlasd
Corb 105 693051 asle so (Bb 0,8 aladl> jo il S (5,S50b 5l ae asan 9o PP RCIU PR
:(Growth in Engineering 2023; Dale E. 1946) .S

aelodslys as'ly assl 7). _

eloduis as'ly asul ZYe _

M‘os\:sd 45‘) 4.79]%\”‘ -

p;‘o.\........: PEEY UL")W—“’ dfd%dTZlb~ -

o2laiS a5 1y azal ZV0

M‘oo;d,s).?dj p.:‘é\.a.cfdfb 4\.‘>¢.J/°t' -

oL s Lsas Lol o35 slaoayl ohog do ceutlie 0,y (S5 au Ohgzmtils $0,5,.50
oS 0 |y Gbgzls 0SSl Wl (ol 0SS L A gz a5 WS e ) aSL WSS e
alg ce Ol Sigal .ams o Liolidl pglace (550l wole oloul g 4l (5 Sob slasysliws
aS oty guulS pnlie (o LT AS S SaS plgamiils ¢ Jlad (6 250b sla g Loy
Aoled g s Ll jo 1y lauilo ol 00,87

3 By g ( ole iisS ] sla Jlw ;o 90,5 w0l az olailewl (ol 4o slocws sl
(emdige (el )3 ggome gztils 5 Jlab (5,50l (sla g Sl eolinal (sl cwige il
559 JLob 5,5 sl sy 055 il st bl ¥ s el 4255 g0
RCIW PR Aj‘)‘ s‘_,’_,wsb.e,c

(Jb 55500 A 3luibionl 325 Sy (ool .V ooz

oS syl jghite o Jlad (5,50 sl ba, 0,0y 8950 5 £33l b oliaT e b Jlad (g Soby 1 90l o515
sl od s 5 4 3 (sasets 4slin) ilome S0 s gl oIS (ol 50k

S pole OleaSind ol (o Gajgal anlibad o cwiage (Bigal )0 szl ogi sla gy alie o
WA =T Sl (OF oyl Y s o 5ll ool

b (montigee (5] (nliS (r099 omodigie ooty Slye JLab 65250k Lo gy 5 (gt (St 3ol rallia o
WA N-VF Sloio (lpdol cais olKzils ool 4 S




Aol §1dy (5L csylen 4 Sylukilies
S5 SaS Aslul 4y ol disius Cais jo glad s I ad e w3B ol cwasge asll 5l g5 lws
S s azg oyt 0 ol ol 5,0 Vi glad > slac)lge disy 0], 955 (Sl a5
aoliy Slasly aslis 4 ey ailol (lad > dasgh Olie § 55 0580 oS 1 (soiige s1ady>
A1 58 iepgiy paasiie ;9  crdiges il 51 ()l cojg el .ol ke cgel dnna g
29 ol s (gmio sladae )3 (cwdige )5 50 (SO9ue a2 g Wit 355 S did,
148> (slaylom plae G 53,4 (53l 50 Wiz (sla g5l (Bme ol Dl a5 sl Jl>
Sjlesr $y9r2 b bl (pwaige

o (63,8 loclps anwgs sl (Fgdwe aslip T0,S 0L az o lailewl ol olocws gl
Sl a8 LBl 1 s 3 0928 oyl st Ly cilelus 5 Jyamma Lo 5
G3BIL 58 an (o ;o slad > 15 con B oloul 5l as) e cams oo ialil]) aslul glad >
&5 5 epsline bl (gl comio Lyl 5l ges ( cimghy 5 cbigel (slacisrn 350 )0 Caro )
o5 g plasal (sl (e e & oovitige )15 a5 (53l 035581 oSl )3 555l oSS
Silgol (Sllllae e a5, 35 a0 aslul B29-25 ador 5l slad> angs Lo Jogenss 9wl

B S

bl oy sl e e o lasle]
asls ol o lasygliws ((5555100) (650L - o200l oo g pde (3l ans x> jo
i Olyde il o o Ol 5Bk g S3ree i 650k 45 (pladjgliws o]
p3¥ slatigel polie ol o aS ol 3 095 jgal codlad (oo Jobo ) g plastinl s )0
Sguntr S Suslsl oSS anled oS (5S0k g (200b L e cilisie slaaisy jo )
il 5 (A Sl JLab (5,55 Y Shalind) Aoy (5,55 oz 5 oLisla Kl
20 dlILewly ol o asles so olBasls aS conl Sleas ales 51N slasbaw]) Hhemisls (5,-S0b
sl SlazbSe 5 O el gyl (2l B 10,5 w0l az sjlasbenl ol &0 (olws sl
sl Ll 1,51 el 00t diisye 585 wriiigen dilasl (6,50 230l (slaylge dass
Olgzils (bl 5 palie JUanl g Gunyds «ctigel Gr2)a0ly 51y (s9002 (sla by, 45 ooyl
Loy a5 loladl 5l .oss loul plinl sl Laylge cyal g olScol sl cssles oolizal
t;.b)'?.ahgl_m)ﬁo 9 oB5 slalg ol o5l s le oo oo (il ) aslol (5,800 - o000l
W&zsls 5l )l il slaollS 5 Laasly o awslol 8t Jupens taslool glad,> anwgs

i (i8S 185 5 gt ey Sl g Lrennl Shial gl alul jpa b Slud> )15,



Ol (swditeo 390l CosisS S (51 oy, FF

6399 il gla Lo 5o o Sianlss a55500) oS sl oLyl 5 aud s glaanlcpol )5 Ho5y0
425 S5 dga lasles,Soloul asiey oyl jo 992 aslul cépis 6ol (wlbasly bollusls 5
dxwgi )50 30 segite Lo llad  cuwiige (pgal )0 $K iy (oun)S mesls JLS0 40 5 S
33l 508 (B g old oBasls yo 5w (b (cwasges alal 650k - (oa00b sla s

ol 00 Cwppd L udlad (ol 0aS> A Jga 50 .ol jo >l e 9§-iS s digeo L)i':)'ﬁ_nT

(S5l gy 33 Sl syleeo) 1+ 3ylsbiw! 3825 Sy (22! laolegins A Jgoo

ehlawl  cwiige Glayde 5500 5 (230h laclpe drwy Bas L owdige Ghigal ;0 (4yslgin :oliS e
WA casio FYA (ol s ol8iils

WAA oo YIF (5l olKatilo ol laasl . cwdige G590l kS Sgups 51 5 Kaly 00 15,550 5 200by :lS e

(el YY) 550l oIS A 1 Jottio (oale ciin gliacl (glady axngs 850 loxl g (>l 1 9l 090 o
el s dzpe 5 4 b (2 ug anlin) (Glome g 40 w0y (ol (jeel sLaolS

WA Y0 eylacs 0% s el msigen 53e] dolilnd - olyal ositigs o] s5jg0l (sloislpo days allis o
WA abo

Olral (ot pygal dalibiad . cusdign (sladaliyy 90l Oyl 50 (5,55L o220k (sl g dasgs allio o
WA (das 1280 o)l Y o>

Lo bl obigyl 1 ol
508 ol 12Ul arws slaz 4 Ll (oliws Olies e sl Olgzasls (b))
Dy o0 plosl i paass ans) ils g aibeba g Jpame cSlo Lo les ((orox slacles
50 6Pk (bl So sl plasil a0 093 slagmys jo ]y (bl o yﬁ-w OlSpgal
Loy ol 050 S 40 cag)lo anlin sbaojliws b (93 cudillas a5y (sogiie sla )
Ly 2l s ebploss olszeasls o8Las ssmlin  alis 5 o5 slaggsil Jolss Wl oo
Jle lgre o a5l Sglae byl sloyvsy au 3L ((5,mS0b sladas glgilanl da WilSea
33058 (bl (lidr 5 S o gal L olgs oy alogaye diiry aslo b Laipe (6,500 sladun
cSbolsn Gy s a0 pla ] el - (Shb oo he 4o bgye 52500 sladon a5 >
Gig b §r5Ese 550k slrogets (95 UsS (bl sla g, 5l eslanul dpzin Slaaliv
s Ol s (Ol dom 59 9 0S8 it b (bl gl el g sbesel bl g 00l
Db oo (S (it Sloazel b (6,500 ladan 45 Gl sl

Obgzisls (680l Glie Jroiw e jgiS ;0 99,5 W0k 4z o laslen] ol as Slews sl
Sgel ohlslosgase a5 > 50090 oo plosli oo 50k sladon 4 a4z b e
b tcawlods o oo lamias OVF LS ol iaS cowl ol e aials Lasiin Gbesisls 5l
Ainlg ol )0 5 95 asdke ey 4z e p i 4 A5 iy e 0o 20 Sl | ol e
) s mSob 3l (el 5 B az S gal oS wisly 1,9 45 ol iswasns (ks Gajgnel el



oy g ol bgmmasle bl a4 lacul 51 aS a5l S Sley s (6,500 Blaal.oyls Has 5o
285 )1 a0 lowel sla Jlsw (S (sl (2lis Olgie 40 900,75 g0 Ll (sLis 12 5,55L 9
el o0el A3 laslical o 035l sl ! slaslpiins 4 Jgas 50 .aig

(215 b)) W olsben 3z sl (bbolhion A Jsoz

(sl Ol gl o 5 (5, i) 53 ) laen oS B2 b0 sladyglis i (g5l sloel5lS
sl 00 A8 § A 5 (29009 4sliy) (G5lome g0 4 oSSl oy (S0l sladuw 4 (ylgxils
P90yl oy JLos clyal osciign spamal dalilad o sckigo stpsal sasysliws 5 Lacsam <S)las rallia
WA FY-5a Slio

aolip 9y50 Ho Cglad Y o)laslwl
by p3¥ )53 5 dmo glad 850 )l W ol o 2y (c2550] dsliyy 457 (slailols (51,350
o2l 35 50 ol S bl ai 63 slacdib ;oo g aslul plgamiils ap anlin Sgge o
Aalgl 0,85 e yge rdlanl a olows cqe jo ol i walgd cansy delpy SO IS
aolas (O sigal 31 83555k S Loy y90 50 iglind 51 Glg5 co ly sl 355] 40 bogaye
w80 slaalys ki 5 abn 5l 25l obbyl S o3T Jle 5 999 obyzeasts b
OIEHgel o plaie job 40 Wl oo alst oyl s o sl BB 5 I gel 2l )
o355k ol 953 (WS @diisd sladyb ;S0 5 Olasgol il sl lypate Olisztsls
codlad ool o pylas St sl (sl 285 5 )0 5 aslin Bl )0 rSereas slie
53el Ladan a0 Gy 59 OF (D5 0352 350 (e sy 3,90 53 Ssliad (sl sulS
cdaliy polace Sgutn sl liee Olsie o mglad aold S j0 oai gy5l0,5 wales el by
Obgzasls copsl 5T Jlo obymtils b awmlas 5o 81 Jlie plaie 4009 o0 43,55 a0
ade s Gl slasly a0l oS STl (6,800 (slaysliws 5l By wlaiiles aS 065
Gk 3l i by 30 50 iglsd Lo 50 oyl il o a4 ¥ i Jloel s ol o1l
Dy o0 plaslollasls sl )l g Jhrns lasie bovgs ol (olety)]

4 omdige (el slaaaly ol olal 0 50,5 b iz laslinl ol 4 (lizws sl
425 (S 0905 33 nsl 0395 gl 5 el galy Lo 5o 45 (glesF b il st L) g i
OLeinyd g (2908 ol (coitgen 59l (sLadaliyy oLot)) Sl (5550 sl Sl -3
9 Oyl (wdign Gtigel ezl cSilie b g liaSanyd culye JLos o o sloiiy pole
28 Ol i gl (sl Ao 985 Lol cuwsige slady> ezl V51 S Les
Lo 5o s Ll g gl s omdigen (gl Slodalin (Lol a5l (g as o 51T Lo
oBails wiz )5 byl sl o3 leinin 1oy Ba3le st byl (sl asli iy s oo sl



Ol (owditeo 390l oS S 51y Loy, F5

Slo cewls olwlis « olosy)l zogy sl saxe k;,is)‘g.oi SleoB5 g o slisew (585 ¢y9iS
Syrien sl slS 00,58,k (sl 210Kl (a5 Ol (ige (50l (sLoasliy ages
S 5502 b g e bty dn§o Byl 5l moe ol b jo aS cel Sleladlales 5ldadsly
(oS 5yl dndS dns w0 aSslag e el oy alosil ag o wiige Oygal 50 ¢S g
Ao il s Jlad 5l e slaculos cawl 0050 00,5 S5 oS |y col S a0 b lo s d
Lblsl e as olbaudld A Jooz )0 canl 48 50 &) guo coanl gl 1) 905,500 50 45 glassS
Aol polyd onels bl a5 (> Ll el sk 51 i (8550l sLoaliyy 45 5L

(4oliys 9590 5o glad) 1Y oyluibiw! 3255 Sly (2Boledions Ve Jgua

W Loz o5l V) (o850l sloaaliy (leotiyl ald 555l samal B b gl s’ S s 50l 0399 o
sl 00y Ay g g 35 ((geeg delin) (Gilome Dygo 4 )90 (ol sleS (el

Il (sl 500 pole GlaSansd Ol (cmaiges Gojgrel anlihiad cuiipn gl (Sl g sellie o
WA =T i (B o)lats Y ol

ooz pole OlaSanyd ol (cwiigs (el dalibiad (oll (casdige 9l SLadalip ol alyd allie o
WA P8 Slons B oylects Y ol 51l codlu

pole OlaSinyd olyl (wdige (el dnlibad (Ol (cuwssge (el ladeliyy (S9)0 (bl gyl rallis o
WA A=Y Sloio B oylocs WY ade ol ool (559402

S oylosts AF alor (ol sdigee i geal dsliliad L yll waige el (sladaliys S (bl el :allio 0
WAr =YY Sl

anlibad ¢ Lo slo 30 5 lladlores (5L a2t o Gigl 50 CorsS S LS| Slye S92 5 (5900 iy s ©
FY V-0 Slmio e oylocds VB 0,90 (ol sdige g0l

4.:‘5‘ J.».‘?)}la_w Be CDIO é)kbb.w‘ W oHdd ob)ng Lgb.s 45‘_,’_:1.&5;&[:3 9 L“@'-Qj)-’ )LSS)Q
a3 S g0 olpl (cwdige ygel S L b bLsyI 5o 55 (5,500 (ools wleladl s s
ol 00 ewpgd o Jlad ol 5l gloal S W Jaus o el
Ol gmiiteo 5590 CnieS SL! (51 (oSS (SO ki N S

zilo (18 HEASESNS 50 (owdige LyBygeal bl iy 5 0)33 (sl 5 cogeas ( >l rasas  ijgel Ay o
WAA (olyes

085S BWAA i omdige 50 (57:50L g 200by dua oyd ey g (L idsas oy e

(A8 oloc VY )93 «(slml ssiigen Bl dalibnd o swiigs 35eme] 0oyl oslitylS asliyy (sl g >l sallie o
WA DY) s

5 Mollirer hisS rregs (o (335l CshsS S5ut (S50 0 505 (AL 55150 )3 (g0l 80 JoSas rallio o
WAA AAYY Slxio s oiils  pBiils laplla o cods’ o)l o (uslasS o s

Ol 5ol Sl 5 59 (5 R0l 3 20 3l o S tign 5l y3 bl 5 Sioad el
WY caotio Vool eSamisn (dbo HgummaS - yolas loz Glisp Ol s as gL




Slr rois slalad” g5 oo Goles (rmats 5 (bl Gilad (a5 sl uoigee (gl :allie ©
WA -V lois lpgd ool dxwgs

Gostnz pode plnSin 3 (ol pwaige ub)yeruou.as A Ol (i ui'))'yi‘_ngA.oUﬁ sl cwlallis o
W (P -V Sl ) oylocts I il eyl sadL

otz ple DlaSimyd Olyal (casdige gl daliliad (V1 (8 (gl it (35l Loy (6,505 sl ©
I F1-50 lomio Y olats O alar ol oL

Shlel (CDIO 8,Sg) « owdign (el (ciowihl GLS dos i 1 dodin . pwdige (Bygel (19,8 9 39,0 59,00
W¥eo i Jle sl ipanlin g Sigiy dnie

SySazis 0
Sl Jlo 5 oz g S 3105y Jolas 35 58 (s b casiige (culid) 5 g5l 50
G oslad 5 ez (6058 Slales 5 slanels (518 g G0 g 5l 5 (28 Ml
53l e SL| (sl (srmlin S50, o bt b o Lkl (Slez 5550 Sz 85,
She baseculons JSas wlal S, )Le> 51 CDIO (golping 6.;3)'5&] Al - el g
{(Crawley,2001) (W Jga) 8yls cibllas « jor dot 51y polae (jsig0l (61 g5uign (soloinion oS,

folots 55301 o 5Kz 5 54z b CDIO 55 o Gl 1Y g

UNESCO CDIO
els sl gm0k e s Yozl g sl o
O3 Sl sk 658 sla Kiols g o lyo o
S sl gpSok o o sblpe o
ools alxil (sl 5,50k Sl g eilu b olulis o

mditen Gigel sladaliy cotsS sl jelaie 4 o law 3 solorin sLaylSaly gy
oozlipale GlnSin s cwaige pole 09,5 5)olid g iz psle oylig iaii 63 550 Lags
o modien (B350l )3 55y S <Ol (smotites (530l anliliad Ol (omoriges 59!
mtigs (el gale ctm slinel 58 wiige (sl 35T Ol (i gl ooty
928 (gditen gl LS| 4 laeadle ;00 g
Sloolg 51 callio ool jo sanailyl slasliin 3)90 yo yiuw Sl 5 olis 5l (glaseus

sy (oyS -(ucee.ut.ac.ir, enged.ir) .ocwl Hlews B« cwiige u;:s)'yﬁ)o Sy (yS
Ll sl daolpiion ool 5l auble a5 ol laolStsls 4o cbjgel coloas 5 0ygline a3l solsl
S oolatwl (g cwdige gl slaasly coas



Ol (wigen 390l CardS S| (Sly2 2Lyl A

Refrences

® ABET (2018). Accreditation board of engineering and technology, www.abet.org.

® ABET (2010). Accreditation board for engineering and technology. Criteria for accrediting engineering programs;
www.abet.org.

® Crawley E. F., Jianzhong Cha, Malmgvist J, Brodeur D R. (2009). The context in engineering education. 2008. 4th
International Conference on CDIO, Belgium. 18 pp.

® Crawley E.F., Gray P., MalmquistJ., Goodhew P. (2010). CDIO standards (ppt). www.cdio.org.

® Crawley, E. F., Malmqvist, J., Ostlund, S., & Brodeur, D. R., (2007). Rethinking engineering education: The
CDIO approach, Springer, New York.

® Crawley, E.F. (2001). The CDIO Syllabus: a statement of goals for undergraduate engineering education, MIT
CDIO Report #1, (2001). Available at http://www.cdio.org.

® Dale Edgar, (1946). Audio-visual methods in teaching. NY: Dryden Press, 33 pages.

® Engineering Accreditation. (2010). http://www.accreditation.org/ (accessed Feb 2010).

® Growth in engineering, (2023). https://www.growthengineering.co.uk/what-is-edgar-dales-cone-of-experience/
(accessed June 2024).

® I[EA (2009). International Engineering Alliance. http://www.washingtonaccord.org/ (accessed Dec 2010).

® Memarian H. (2011/a). The global movement for engineering education accreditation. lranian Journal of
Engineering Education, The Academy of Science of Iran, Vol.13 No 50, Summer 2011. Pp 1-31.

® Memarian H. (2011/b). Accreditation process of Iran’s engineering education programs, lranian Journal of
Engineering Education, The Academy of Science of Iran, Vol.13 No 50, Summer 2011, Pp 33-61.

® Memarian H. (2011/c). Mechanism of internal assessment of Iran’s engineering education programs. lranian
Journal of Engineering Education, The Academy of Science of Iran, Vol.13 No 51, Fall 2011, Pp 1-31.

® Memarian H. (2011/d). Deficiencies of Iran’s engineering education programs. lranian Journal of Engineering
Education, The Academy of Science of Iran, Vol.13 No 51, Fall 2011, Pp 53-74.

® Memarian H. (2012). Revision of engineering education for the 21st century. lranian Journal of Engineering
Education, The Academy of Science of Iran, Vol.13 No 52, Winter 2012, Pp 41-65.

® Memarian H., (2013). Revaluation of engineering education, lranian Journal of Engineering Education, The
Academy of Science of Iran, vol 15, No. 57, pp. 1-18.

® NAE (2024). The Engineer of 2020: Visions of engineering in the new century. National Academy of Engineering.
National Academies Press. 118 pp.

ol zily 28 0aS sl ey oo slwligbyloro e
s 591 53 3Ky (oS oty 9 o Ot
SLasliohal (@l (§yateer pode Glinin)d ansly e
9 he slogislon 5 obyas )0 (o allie Y0 5l 2
5o (i (390l dina 58 Al ¥ 1 i) (Aol
gl b Laiye sl 50 0LS 7 ol ol 5l s Y7

9 a\.&._;)f).; ULTS a)._al> 0l y ung‘ ULS Cld (i

02055 Sl oS g ol (oMl (g 90z Jlw LS 31 (g
(ucee.ut.ac.ir & enged.ir) el 054 Lsmli.;’;.;le



