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ẁvD w xSwQB QO Q}oQO O=Qi= w =yu=tR=U OOaD '|L=Q] |oO}J}B p}rOx@ T=}ktnQR@

=Pr "OvQ}o|tv Q=Qk x}rw= |xOW u}}aD u=tR w xv} Ry ?wJQ=J QO ,=twta =yC}r=ai
K}LY X}YND w =yxv} Ry |R=Uxv}y@ CyH VRQ= |UOvyt swyit |Q}oQ=mx@
\ki xv 'xSwQB |m} R}i CiQW}B QO Q}N-=D 'Qo}O |wU R= "CU= |QwQ[ `@=vt
=yu; p}tmD |=Q@ x_Lqt p@=k |=yxv} Ry hQY w =QH= u=tR uOW |vqw] ?Hwt
"OQm Oy=wN O=H}= R}v =Q |OOaDt CqmWt w O=} R |=y|D}=[Q=v xmr@ 'OwW|t
C}OwOLt '=yCvU w =yCO=a Q@ |vD@t QmiD %xrtH R= '|O=} R pt=wa w p}qO
|r=t `@=vt Ow@tm =} u=Oki w |ovy=ty w |v=Uv= \@=wQ QO ha[ 'u=tR QO
'|L=Q] Ov}=Qi |] QO =yxSwQB Q@ |i=[= |=yxv} Ry p}tLD ?Hwt xm 'OvDUy

pw�Ut xOvU} wv �
"1401 6 14 VQ}PB '1401 5 31 x}LqY= '1401 1 14 Ci=} QO %M} Q=D

DOI:10.24200/J30.2022.60060.3082



"""|
v=Qta

|=y
xSwQ

BV
RQ=

Ow@y
@|

HvU
u=m

t=VRQ= |UOvyt 'xSwQB C} Q}Ot |rrtr=u}@ |xUU-wt h} QaD T=U= Q@ 7"OwQ|t Q=mx@
QO =Q =yxv} Ry CU= QO=k xm 'OwQ|t Q=tW x@ xr�Ut pL OvtDQOk Q=R@= l} u=wvax@
|UOvyt |x}r=a hOy [8]"OyO Vy=m 'Ov@=}|t Ow@y@ C}i}m w OQmrta xm |r=L
VRQ= |UOvyt "CU= xOW xv} Ry pwB Q=Okt |=Q@ VRQ= u} QDW}@ CWoQ@ 'VRQ=
pL=Qt |x}rm QO xSwQB VRQ= Q@ 'QwmPt hOy x@ |UQDUO R= u=v}t]= pwYL |=Q@
'pkv w ptL '|Ov@xDU@ 'O} QN 'CN=U '|vi C=YNWt '|L=Q] %xrtH R= 'u;
'pwYLt OQmrta VRQ= |UOvyt "OQ=O CQ=_v w Cr=NO xQ}e w C=tON 'VwQi
OwN `[w u} QDy@ x@ xv} Ry u} QDtm hQY =@ xm hOy u}= =@ =Q sDU}U =} w C=tON

[9]"Ovm|t p}rLD 'OUQ@
|UOvyt |xRwL QO xOW s=Hv= C=ar=]t QDW}@ xm CU= QmP x@ sRq
%pt=W '|rY= |=yQ=}at xm OvQ=O O}m -=D |v=tDN=U |=yxSwQB QO [13�10w6]'VRQ=
CN=U C}i}m V}=Ri= '=QH= u=tR Vy=m '|Q=OQ@xQy@ w CN=U |=yxv} Ry Vy=m
xSwQB |}=@} R w s=wO '|Q=Oyov w Q}taD C}r@=k 'OQmrta '|}=Q=m '|vt}= ^iL =@
C}=[Q %uwJ '|Qo}O pt=wa x@ [14]'C=ar=]t |NQ@ QO 'p=L u}= =@ "CU=
xQ=W= u=W}= |=yQ=_Dv= =} �Q@ Q=m =} w '|QHt 'Qw=Wt '=tQiQ=m %pt=W� u=aiv|P
OQmrta |@=} RQ= |=yXN=W xrtH R= 'Q}N= pt=wa xm CU= xOW O}m -=D xD@r= w
xar=]t p@=k 'VRQ= |UOvyt EL@ R= =RHt Qw]x@ xm 'OvDUy xSwQB C}kiwt w
|xRwL Q=yJ 'u=Qta |UOvyt |xRwL QO xm OwW xQ=W= O}=@ 'u}vJty "OvDUy
xm 'Ov=xOW |UQQ@ w KQ]t Q}N= |xyO wO |m} QO sy x@ l}ORv Q=}U@ |D=ar=]t
C}kiwt w CiQW}B |@=} RQ= "2 &xSwQB pQDvm w OQmrta |@=} RQ= "1 %R= Ov=CQ=@a
<=kDQ= w VHvU "4 R}v w &xSwQB QO C}a]k sOa w CUmW 'lU} Q p}rLD "3 &xSwQB
R= w xOW s=Hv= =yxSwQB Q@= VRQ= VHvU x=ov =@ \ki Q[=L VywSB "xSwQB VRQ=
VHvU EL=@t x@ ,=DOta xm 'VRQ= O}rwD =} VRQ= |xQ}HvR uwJ |t}y=it u=}@
xOt; ptax@ |Q}owrH 'Qt= |oO}J}B R= R}yQB p}rOx@ 'OvwW|t \w@ Qt xSwQB C}kiwt
%VN@ xU x@ =Q VRQ= |UOvyt |OQ@ Q=m |=yxRwL u=wD|t ' ẁtHt QO "CU=
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"CU= u=vm =U |oOvR |=Q@ sr=U \}Lt l} pwYL w |vt}= V}=Ri= 'OQmrta Ow@y@
|i}m p}rLD 'lU} Q |}=U=vW |wQ Q@ |}xar=]t [18]'�2015� 11|QwO=J w xt=v=o
|}=U=vW %R= OvOw@ CQ=@a u; |rY= h=Oy= xm 'OvO=O s=Hv= =yxSwQB |:tm p}rLD w
u}}aD w OQ=Po|t Q}F-=D xSwQB l} |Ov@u=tR |xt=vQ@ QO xm 'Qw;lU} Q |rY= pt=wa
u=}t QO xt=vVUQB sQi l} "xOW u}}aD V}B R= u=tR QO xSwQB pt=m |=QH= p=tDL=
p}rLD w `} RwD p=U 17 =D p=U 1 R= Cw=iDt |}=QH= |x@ QHD =@ Q=m CavY Qiv 31
s=Hv= wrQ=mCvwt |R=Ux}@W VwQ \UwD |:tm p}rLD w (PI) Q}F-=D T} QD=t =@ |i}m

"CU= xOW
|xvR=wt pOt |x�=Q= x@ OwN Q=DWwv QO R}v [19]'�2014� VQ=mty w 12=ivw
|v=tDN=U |=yxSwQB QO �u=tR w C}i}m 'xv} Ry %|va}� xSwQB C} Q}Ot |}q] ErFt
h} QaD |x�=Q= 'u; QO C}ty= R�=L |xDmv xm &Ov=xDN=OQB `@=vt X}YND OQm} wQ =@
|}=QH= C=}rta '`k=w QO "CU= xOw@ |v=tDN=U |=yxSwQB QO C}i}m R= |QD?U=vt
R= C}r=ai u=tR w C}i}m 'xv} Ry x@ xHwD =@ |}=QH= ^=Lr R= |v=Qta |xSwQB l}
xOW |UQQ@ =QH= C} Q}Ot "4 w Q=m |wQ}v "3 'C=R}yHD "2 'x}rw= O=wt "1 %Q_vt 4

"CU=
=Q C}i}m pQDvm O}OH VwQ l} OwN |xar=]t QO [20]'�2016�13RDwB w l =@
l} QO R}v [21]'�2016� Vv=Q=mty w 14u=wJ=Q "Ov=xOQm x�=Q= VRQ= |UOvyt |=Q@
|vwmUt |xSwQB l} QO VRQ= |UOvyt |OQ@ Q=m |=yxt=vQ@ R= |OQwt |xar=]t
|UOvyt |=yQ=}at C=ar=]t R=|D=@U=Lt w =yVwQ w xO=iDU= 'nQR@ T=}kt =@|ak=w
R= |W=v 'xSwQB |xOW OQw;Q@ |rm |} wHxiQY "Ov=xOQm x�=Q= =yu; |Q=O}=B w VRQ=
xOw@ pm |xv} Ry R= OYQO 30 =D 20 u}@ |xOwOLt QO VRQ= |UOvyt |xar=]t
|} wHxiQY u}vJty w xSwQB |rm |=yxv} Ry QO =Q |yHwD p@=k Vy=m 'wQ u}= R= w
'Q}N= VywSB QO "Ov=xOw@ Oy=W 'CU= xO}UQ �7 OwOL QO xm |SQv= hQYt QO
|O=YDk= Q}F-=D |ovwoJ w xSwQB |Q=O}=B w VRQ= |UOvyt p=ta= |xwLv u}vJty

"CU= xOW xar=]t =yu; |]}LtCU} R w
|=yxSwQB QO QF-wt Qw;xv} Ry pt=wa |UQQ@ x@ [22]'�2015� u=Q=mty w 15u=J
=@ xv} Ry QO QF-wt pt=wa G=QNDU= 'u=W}= |xar=]t R= hOy "OvDN=OQB |v=tDN=U
VywSB QO "CU= xOw@ =yxv} Ry pQDvm x@ ltm |=Q@ O}OH VwQ w swyit l} |x�=Q=
w |}=U=vW w u=U=vWQ=m |=yQ_v C}@FD |=Q@ xOW KqY= |irO VwQ R= 'Q}N=

15



"""|
v=Qta

|=y
xSwQ

BV
RQ=

Ow@y
@|

HvU
u=m

t=C}y=t 'x@=Wt |=yxSwQB xm =Q} R &OvQ=O =Q Q[=L VywSB |=yp=-wU x@ |} woMU=B
|v}@V}B p@=k x@=Wt Qw]x@ =yu; Q=DiQ w CW=O Ovy=wN |y@=Wt C=}YwYN w
w xDiQ Q=m x@ [32w31]'VywSB C=}@O= |NQ@ QO C=aiO x@ ẁ[wt u}= "Ow@ Oy=wN
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Q_vOQwt ẁ[wt |=wDLt R= u=wD|t xm 'CU= umtt |=yVUQB |xat=H pm hQat
w |QwY Q=@Da= w |}xR=U Q=@Da= |UQQ@ VwQ wO R= xO=iDU= =@ ẁ[wt u}= "OQm x}yD
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|xRwL |xO} RoQ@ u=YYNDt R= |NQ@ u}@ QO Q}N= |=yQ=}at 'x}rw= |xt=vVUQB
R= TB w OvOW xDW=Po VUQB x@ 'OvOw@ VRQ= |UOvyt |v=@t x@ =vW; xm 'CN=U
x@ "OvOW u}}aD QDQF-wt |=yQ=}at u=wvax@ =yu; R= OQwt 25 O=OaD 'x}rw= |Qop=@ Qe
VwQ R= xO=iDU= =@ pw= |xrLQt QO u=oQ@N R= |HvUQ_v R= pY=L G}=Dv 'QDy@ u=}@
|=yQ=}at 'T=U= u}= Q@ "CU= xOW R}r=v; 20 (PCA) |rt=a p}rLD |xOW xDN=vW
u}}aD 'OvDW=O =Q C}ty= u} QDW}@ xm Q=}at 25 O=OaD 'C}=yv QO w hPL C}ty=sm
Q[=L VywSB QO ?r=e x=ov '|r@k VN@ QO xOW xQ=W= ?r=]t x@ xHwD =@ "OvOW
|rY= R=i p}tmD |=Q@ =Pr "CU= xOw@ =yxSwQB Q@= QO VRQ= |=yXN=W |wQ Q@
=yxSwQB Q@= QO pe=W O=Qi= R= O}=@ Q[=L VywSB QO hOy u=oQ@N |xat=H 'VywSB
u=QyD QyW QO �p=tu=Q}=� |xSwQB '|OQwt |xar=]t |=Q@ 'wQ u}= R= "OvOW|t ?=NDv=
R= xv} Ro u} QD?U=vt 'VywSB s=Hv= u=tR QO =Q} R 'OW ?=NDv= hOy |xSwQB u=wvax@
QO "CU= xOw@ Q[=L VywSB QO xOW h} QaD OQ=Ov=DU= |=yQ=}at =@ Ck@=]t CyH
|UQQ@ |=Q@ sRq \}=QW C}at=H sy w xOw@ TQDUO QO sy p=tu=Q}= |xSwQB '`k=w
u}@ R= hOy u=oQ@N |xat=H '=Pr "CU= xDW=O =Q VywSB |=yQ=}at VHvU w
?U=vt|}=vW; w VRQ= |UOvyt|v=@t x@ |i=m h=QW= xm 'Q[=L |xSwQB u=U=vWQ=m
x@ |=yxO=O 'xt=O= QO "OvOW ?=NDv= 'OvDW=O =Q =yxSwQB Q@= |=QH= w KQ] CqmWt =@
CyH |} wor= 'TBU "Ov=xOW |UQQ@ w p}rLD |}=yv |=yxt=vVUQB R= xOt; CUO
x�=Q= VRQ= |UOvyt R= xDiQoQ@ |=yQ=}at T=U= Q@ |v=Qta |=yxSwQB Q@= VRQ= Ow@y@
p}rLD w x} RHD SPSS Q=Ri=sQv \UwD =yxO=O =OD@= xm CQwY u}= x@ "CU= xOW
x@ 'CU= xDi=} xaUwD |r}rLD pOt l} ANFIS VwQ R= xO=iDU= =@ TBU w xOW
u}@ |]NQ}e CW=ov |L=Q] Qw_vtx@ |R=i j]vt w |@Ya sD} Qwor= R= xm |Qw]
|HwQN '|R=i � |@Ya pOt l} QO "CU= xOW xO=iDU= |HwQN w |OwQw |=[i
C} w[a |xHQO `@=wD w u}v=wk 'C} w[a |xHQO '|OwQw |=yxO=O =@ ?U=vDt pOt

[30]"OwW|t ?=NDv=
'`t=H|=y|UQQ@ R=TB 'Q[=LVywSB QO|Q=t;|xvwtv?U=vtsHLu}}aD|=Q@
|Q}oxvwtvVwQ R= |Q}oxQy@ =@ "OvOW|}=U=vW ẁ[wt|xQ@NT=vWQ=m Qiv 55 O=OaD
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u}}@D ?} Q[ w =]N C=a@ Qt u}ov=}t QPH Q}O=kt u} QD?U=vt |=Q=O xm 'Ov=xOW
V}B |x@U=Lt |=Q@ |R=i G=DvDU= pOt R= xOt; CUO x@ G}=Dv "Ov=xOw@ xm@W uwtR;
"CU= xOW x�=Q= 2 pwOH QO =yxSwQB Q@= VRQ= V}=Ri= QO =yQ=}at Q}F-=D u=R}t |v}@
`@=wD |=Q@ |R=i G=DvDU= sDU}U QO xOW O=H}= |=ypOt QO xm OwW|t x_Lqt
Cw=iD 'hrDNt C} w[a `@=wD w |v=yvB |=yx}q =@ trapmf 'trimf w gbellmf

"CU= xDW=O OwHw |Q=O=vat
Q=}at |=Q@ |R=i G=DvDU= pOt xm OyO|t u=Wv 2 pwOH R= pY=L G}=Dv
=@ �|�=QH= hrDNt |=yR=i QN-=D w sOkD |=Q@ K}LY |R} Qxt=vQ@� u=wva =@ 11
(R2) u}}@D ?} Q[ ^=Lr x@ =Q ?=wH u} QDy@ 'u=yvB |x}q 3 =@ 'trimf `@=D
xm |Qw] x@ 'CU= xO=O CUO x@ (RMSE) =]N C=a@ Qt u}ov=}t QPH w
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1. adaptive neuro-fuzzy inference system
2. project management body of knowledge, 7th edition (2021).
3. a temporary endeavor undertaken to create a unique product,

service, or result. the temporary nature of projects indicates a
beginning and an end to the project work or a phase of the
project work. projects can stand alone or be part of a program
or portfolio.

4. IPMA individual competence baseline (It is an international
standard of project management skills, i.e. of project manager
and project team).

5. Atabay
6. value engineering

u=Q}= VRQ= |UOvyt Vv=O `HQt "7
8. Kaufman
9. Augustin & Bodeab
10. Gunarathne
11. Ganame & Chaudhari
12. Wenfa
13. Bock & P�utz
14. Rachwan
15. Chan
16. Behncke
17. El-Rayes & Kandil
18. Chen
19. Elhegazy
20. principal component analysis
21. cochran formula
22. Rangamiz
23. chronbach's alpha coe�cient
24. Likert
25. Takagi
26. Sugeno
27. Matlab
28. trimf
29. trapmf
30. gbellmf
31. nerons
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