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3 Doing, Using, and Interacting-based learning
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4 Know-What
3> Know-How
¢ Know-Why
"Know-Who
8 Learning by searching
% Learning by doing
10 Learning by interacting
! Learning by using
\Fo


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o Ls)lii'iwl,}w spiaogl alilad

G235 LS GlaeSw dulin 1Y Jgutr

(DUD) Jales y osbizal eplal G2 ,b 51 6 Sl
Jﬂw)o;u;“\‘)lf(lg‘;‘f)>6;>b_

3 Uil 6,55k Sl

O€ w8 s e 5 O S U 5w L1 2580

(SRt ‘51.&;‘;_,@_5: ‘Lhég;'l{ 4&?}}5 Ol 5l &L&Csfi
6\.&;}f. 46.4.49'5 )bLA le.ac,sfi ‘LS))L.‘A &Lﬂif‘)la_

Sosle

Bl asl s slag)sls
NRPNCIFTST
S >

5 3 0lg 5 et Rl

e e N
- . 4': - . )"
Jols 4 ol 51l ges

&3 508 (558 JUal

(STD) (6,575 5 5298 cple 4y 55 5L
e 53 5553

S 5 G b
olianss 5 WS 5w bl 515!

CLeS i Slides Slawie ¢ Slidss ST1e oSl
(ST 5 drm s GGl Ay ST (S S Ol Jls

sl
QYW))J}@.E}S&L&&)}L@
sl oS

Sl 5 88T il

e (e A1

S 4 o515

J5ls 4 g5 51l gee

B ke Jlasl

s 2R

olal

ol 01,50

Gosts sla S5

4l ol sl g

5 S ¢

C)UﬁUJ‘ o e

355 4 oyt il b 55 5 adls ol pen 4 1) 35 ol Slagjle 5 S5 (55575l slacSm 51 S

el oﬁa.ﬁ)jT(\)J)u\?)JAS.Ux_f)‘} oslaiwl S0 &:MMJ”LLSG

G\ A} 53 5k 6la, 558 55 Glysld 65T 5 5 6,80k T a8 355 a5 a5 ol 4 Sl oo bl o

‘_gLALg.,\;AJ\j:ngﬁé%éu)fiszfbjya.\{.wbwb\ ol 0ds gaie Jb= 5 gla, i8S L
Gb 3l an s Jlo s (slas 3287 55 ge pl o s LBl o BT " ot o 3 oL G b sl sl
M T3 e s g odlial e o Sk 5" el e 53 6,88 LIS elil o )3 S sL"
55 (TRL) (555 (SbT o ol 5 K5 sk 4635 8 oo s " gt o 3 6,554 &
5 G anaiie S35 5 So3ts (SUT rolaw bl (3l cusly JHIs (mls Sl )3 Sle b yny
jﬁ)(}u\.ﬁ:WJB)JLSLQJ‘,,@{)JOJ).-US‘SA&%;Qdﬁbéﬁ;é&ﬂj‘b&))wwj&\fcwj

1F1


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o (S)I.S.i'iwl,}w spiaogl alilad

JW&))T};‘U_OTJiu\.::Wﬁé‘)ju&J%yﬁ‘}w{du}@a}%&%pgwd‘é&
M&ﬁ&cﬁmw4.9‘bck.ﬂ)\jMJ)\)ljéjju‘;JbTC}b}&\fwbdﬁ‘\gl:..L..&L’

3,555 4 5,503 35 STL s DUL 5,85 55 55 lagsr5kd SlaS| slas s, o e 55 G Alhs 4 4 5 L
53,5 oo o3 olinal 350 (anl WL L 5 A8y o 3 dlo e )3 (555l e 5z S olas)sls (sl DUI

B3 S s seb g slais,ss )5 STI s S,

ST K (gl skns o551 -F

S5k e b 3l alasbine 03 28 4l U 27 5 (6,8 o310 ¢ Al bl Jlay sl slags ks LS shate
Ly)\)}b J’J.v C,a)f.\.aly-)!} g_s"")j‘ JJ}AMJ‘)J 6)3‘.3;0&4’-)}:)4;‘)3\.3 ;}&3‘ Q‘ﬁc&‘.\
Sl olas ol 5SS a Cenl Ol n 55287 53 3 5 g0 BT 5 (ode s 4 5 L LG 5 06 5 i o 5

Ll & 515wy 555003 1 4l xS 5 6,03l (il wlele sy Il glacs, sl
il g S (L5l ey Sl YN

e olin (51l 3331 5 @iy 5L (gl ol mlalid 53 48T ol ()3l (utiadl g Canliir Sb 35l e Slo
e 5 Do ¢ Ll (sl b aheom 51) melie anated AT 3 5.0, 8 014 OT 51015 e La0T
bls 5o VY] asls s s mlie Cossioms y ad (sl (15 Sy (o 55 o)l pon (53 o]y slaaels 4 (S5
S5l 5 o i bag 558 (63 paly oLl cgbiadl 5 5 gl (51 )3 0T Loy =k S ot
=l OLSl o™ ol Slajlre 5 ol oo arw g5 5 o ja5 a5l 050 ol 51 enlizal Lol VY] g o s (ST
LYF] 5,57 2R el pmar 5 (G L

s ol ads plslul 51 S [V0-IA] wilas § IS (cim 55 ool ool 65l oLl slad e
s LT Olosanas 5 by 4 4imgly 5 ieed (Lay 53870k Sle 5) Lol J 287 Cos bikos &7 A o 3 pme I
35 s Sl ghiail g e ST Jolse 53 [Y0 18] Wb oo at s @il 5ls el 5 Ol i Cos Jalge (1 og S ol
L (41558 (Sl ) Ol g6 & ek SoS 3 oL iy 5 6 S ol (sla i O 3 5 izen oL K
Jolss opl ahor 5 Ais Olajloe J 287 (glhs 55 487 iyls 3405 Olejlu 1 09w ol s cpizman . [YV-YY] W5 e
e LK 5 0 1y 058 oSSl ol g ol 5,5 0500 Dlaicsd ;05 5 i ps b s ey 4 01§ o8
Tl Ol g S 45T A las o

b choee il T s aiby ass 35 andllas 53 VW] Coglone 5 oS [YFNF] sl - s il 515
S e T3 5 O gamme 53 eslinl g2 457 gl osls L) 0S8 598 slag,sls 51 eSS pa ol Ol e
) Lond s slades b 0 (63,1l oL 4 Sl (VL o b (65518 &S S o (5 e (i
(LS il 5 5 (55518 o gl Sl e (55518 5 ol 3151 5 olisits 5 (611 a3 o 35 1 Ol
ol o 7 L5315 (51 2 (siadl i Sl s gad ¢ shaie cpl (6 358 48 8 i s pl 5 oy gy OT )3)5 528

\FY


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o Ls)lii'iwl,}w spiaogl alilad

Oy s ab Hlgz opl )3 352 50 Slag 9l r\.)._fjal{‘la\?:)l)sst_(:\: el Ol 5 o Chs] 5=l
13,5 3l (g3l 63,55 g,

‘)QJ:JC_ASJ.&L;M‘j}')aﬁj_.;)b)};-j&ybn;f‘.l})‘.l_:};u_»)‘)_;A?bd‘)bgdhd)}u(\4:>-b
r.\pli})gi;&hc._fjiyéj\f\)g.fﬁ;.._.,ul.:.a:ﬂ\)émdjjﬂﬁbué)jtéJl.@‘oﬁli\.@j
LS oslimal 35 gn (slaoly Sladst 310l (Ll 13 50d 351 Lag 5l ol O gl Ol 55 oo Soglie 5 8l 53 . Con
3313 a8 ol i 53 5 55 sl 5y 55 4 oK (G L

S 4 5 s a0 655l (6 iy (bl s Tl el s ol ke 93 SV S s
.Cw\o.l.fbobﬂ

ﬁLSFWJAJQ.@\A\QL@jT): CS h gdadls o Ll oYL Cuoli 4 ol slacsysls i(Fasb
Lib s Y a3 LT Sloslizal b Kos glacS a8 4 6T (1815 Wl 5 oo ot 3 a5 clags 5l
Ld S (Sl b S dr g g Gl Doy oty 2500 LT an 50 S0 8 Sls o 4 L

c\:,_w\ou\_&dt—f‘\_'\f)l.@;g-%:-bj_&)bgf:_ﬁﬁ)))—'ﬂ“—'(Y)JL“N))ASG‘;UB)P)‘\As)jut‘f‘é‘ﬂ

C.aw‘o&u};ﬂq'\-d))buw‘)f}bb

12 Technological Capability Assessment
13 Technology Competitiveness Assessment
lay


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

Soioilgs
A
KE ¥ oasl 5|C9)':5°)'Q'§l€t5)|‘xiLi \§ 4...‘>L\ .
i ’ ‘5)3[.2.5 u‘)slﬂ ‘5)-:3)
Al slog sl Sl slags jgld
) ab ¥t
=
o : L plKin slags ,olas ealid ol
oo el slas yslis TR G asl)qlas casls,
0,5l b, 22,
s9ld
—_D> Coolis
oS 3L;

g5 5ld STl 3 aly o5 Judond 5 (s i 51 las 55 ¢l 5 Jebos =Y S

S Wlos 1S Gy i 1y ol ylne 5 anails oL 5108 53 600l i1 (65508 Cgldir [YVNW] o lonn 5 oK
53 5 sz 53 (5 Sy Sy g8 Jemdlyt b 51 masbne 635l e S 1) (65515 8 (S el OSG
2 56 5 (CniS 55 See oy 3 (655 ) (6558 Sonke Ay 56 o333 5 Jedley (5535 i &5 T3

lodds s dib gz 4 Sl Gla el DVEYY] Js addllas )5 . Crio (slas Il
S sty ()

s;—.fr:‘»a? 53 ey i g ) Sl Cans LT 4 Ol 5 on (5558 Sl eslinul L oS (ol (Lo ol o s
4.4 S 1 a5 5550 SIS Sl iy Olge 4 lags e 5 LoWE I3k Sl n 5518 &S LS| O 5l
03 5en (65518 Lo 5 515k )3 ol slaml e 1wl 03,87 (B e |y Dl a (S GlL il Gadeis ) sh
ot 5505k Jeedly ABL i (6558 Lo 5 515k 5o el sl e a3l ge 4 L Gl 5 (63 )8
b L Jomsily ASL AT 5L Jas o 65 5ld ol o 5555 prames A5 & 2mie (55 5Ld ol g5 €3 5 al 5
sl e Sbcws js Sslae SUlg Q.M\OSMLAL;JJCA A_“fdﬁ sloul (6558 &S Sl (63 5,5 63 gud>es

IFE


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

G333 (5 Sad iy 3 g dal g (655l ol Il el 5 (5 Jelge 4 L Canlas 1531 s
Wb bl s, 8 15 (id g o L5l Slblkinal sl B 548 6 mie gL idw Culo, sl 4 pmie Sl S
.MJQW&:J%QGR-}J@\O&GJ:&ASCJIAA;’-}S

o8y Caxs s

Sl ST Ty Culsy S50 5o Ty 3 ol y Ll Culgs 55 (659l ST | el 415 9LS dnw 5555 sage O iy (B,
SosLd Glrosy 4 mle jamads pn 4 i go Ol pite b dal o Sl (Slls (2085 T e oS 5 e
o AT 3 5 pamme s 55 53 15 () Cand s Bslon 5 oSa L L5ls Jadee (26 b 4 (sl g 4>
Lo 1, 0T Al 5 o (oS (a0l b el 2ol 31 o 3 Lagg 5T 58 Co ST (B9 457 Loyt cpl 40 5 Lilos S
e (el (I By (ol g 1l 03 sa ey 1) By Samd s 25 53 b SEE (S [V e
b St g iy 5 S, b B Bl e BB Bl 2 658 15U (B, Sl g, 5L8 )3 LS, S
e

S50 SIS 5 S w3555 6l S35l (5 Sl ealinal 4 L3, 5 (6oL 5 slial By . usld ) 2l 5T slme
Jw@,&,\g;laﬁﬁw,u,;%dﬂfﬁc@.wlgi&,K,JoTswuaw\e%,T@
JQ\J-;\\,QT%\;\?L;M\_;a@s&ﬁpu,oaﬁﬁf,gdwww\w@\omqy[m];,HL_A,:
Afg;ﬁu?u@;:;r&;a@ug_szs@\wj\_;;dwj:@ﬁqts,bj;ﬂcu.»}:;u_:{\s,c,m.mu_ﬂ
L;\J.:J;;bTw@mgwlso@quésjww&S@KJA)HUJBJ.;@QE)A{V.&L:@»
o2 b3 Sher 5 JUSH e o thr 5 s (ChS (38 53 ol S S S e s dial 5 B
St b B sgde ol (2B bl Sl shtee (555l 53 S8 5lie 3)ls Coeal 4T il fsl U6 o
e b o e e 51 Calam (6l (5558 o b odims DL lne nl wls 53 ol o SOl Sl ok 2o
S 2,05 ¢ pb 0 cpl s oplil e b S G g slae ulg s -(WTJ‘WHG\*“:@J‘L;) Sl (6,58
S oln 5 a8 Gl 1, 0T B sl 1y ol il Olejle 3,105 3505 (65515 S5 53 I | b oS oS oK

235 e 1 DL 3L s 5 03,5 0305l OT 31 sy o Uy 51 WIS 3 ol 5 g g0 B o b 5

& Jesly (2
LW&‘QM&«UQGN%J_?-)J&))L&W)Jﬂ&abw‘@&ub‘dg))‘d\j;ﬂbu)w@
oy 4 oy SV (sl iy 5 0 Sl (lags sl g cdy slags)sld

3l Olge aly g0l 5, Shas JolSS 5 ol 0l j Jsb 53 (65503 4 6De oliasilis ()5l jas a5 o
J)‘bbﬁjﬁ).‘-bﬁts‘ﬁ&mjéww‘))&JBJJ&)}&&S@&A.J}{@W}S\SFQM
Ao dal g3 ol OT 55 (63 50 5 ol S s 53 (5513 &S 5, Shas 45 s .V 0T Coliier

SUI5 S 5 (555l 3 g 5o 5 Slas prlans 0 OVl (65515 by Jouily ppge 3015 35 (Sl Sl

\FO


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

;'.:SJL;\AL;))&\{L;))&&JJ_{L&MB.@\M}:}&)jﬁﬁﬁ\J\q—&l{ﬁ&ﬁJW\d\o{ﬁ.@\QT
o ol pled 53 (55518 (2 S Jlail ool 31031 iy 53 (55518 S (SU1S edsdls 35
Sl § b0 ) Sl slime sl b or Gl (5558 §sby dl o 55 ez ol Ll 515 55 J s
O3 4 Ko JUsl 5l 0595 b 035 OlaT ol Olo b Ciien (gladm g 4 (5 5ld a8l JUasl Ul 5 gme 4 457
Syls gysle

Sl wlw Cansy (o

2l 8 5 (ol bl bl s (bl 5 a5 O b L e g 50 S LS (5055 Sl
}yu‘_g_i)\ 6_9\.«17\ Lng)L:.é)"u\_:;)L:& 4..:&).‘;_:.‘).3 ol Jt’rj‘)l:&ﬁ}.’ Mb)‘.l_?j“_gjjl_ﬁ) o)'}> W}S
5 6L Eoslgm dile LBl sl o 5 ite LSS Wl e i (Slas3l K3 (S g I o gae Slas L
bl ) Bl azils o 53 Olaiigd 3l este 03,8 6l ablje ol Ko lagg sl ite Ol 310 pn S5 T
A5 g slna ¥-Y

13 53 (55518 5L e slne 51015 0 513 GLOLE (all Cgr SIS 5 ST (Sl 5 Ol Lt o
Q‘M}‘&.ﬁ&‘j&db)‘)bé‘i)r"’u‘jf‘)‘)br"'—’)‘)j‘b‘"3}“‘°3L&”‘)‘)L’gﬁ,‘¢&)d‘jf})}‘:‘§
o e Jdos (Sl s, (F) JSCa ol 55557 55 03 208 4 b J 287 5 (6,8 o1l et wlol slagg 5L

a3 e 0L 1 lags 5l LS

\F#


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

S5 0,90 55l

Lfé)” $yglid yos 43,2 S
A gi Bd>
(g Ao DR
5090 dawgd :
Eok g 0y

3, lga 40 95 9L8 Jlazd PS* Ay
150398 dawgd ols - :

ol

A

3)lpa 53 905,558 Jlad

15059,8 dzwgs ols
. . dnsgl Bd> P
@ Aoy MW P i Jusd

O 3l clie Gy ol
Soalad Jlasd g 1509, dugd

I Pl lagsls lusST oasgie Jda Y JSS

20l s WAMS Gl slagg sl HisL = .})}Tﬁ

255 g pla (S odas i) 5L 5 ((lahae [2d ) Jow e (6 9l 53 L (g mle Coel ¢l 3le plesls Jows
(655 73 2 42 380 X (053 3 SIai) 5 (! g S 1kl (Sl X (G 55 5 3ldai S 5 g e 3581 5
() Ol ) JLisl S (a3l mads ($3ltg LSS Slae sz p om0 Slaa 32 PDC 5 PMU (gl p s 0
Col 0l Ol goyliw 35 O 5 Jai a4 5 b cllie 53 ool ok S L5 )5 s gy sl (g huaigy 5 (LnolS g 5

sl 0k 53 (V) Jger 53 a5 e S5s3I S a (slaan 1o 5 3lun e

\FY


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o Ls)lii'iwl,}w spiaogl alilad

WAMPAC sl 55 50 Y vt

s | A | L 3 dye
b sl | bege aobe
OYs O gadas) ('S O galas)

Al oY Sl ¥ B A ) e B BV e VY | PMU
Gegs

)Y:Jl}a\'" G Lm0 k@aﬁﬁe}ﬂaﬁ\buab‘@ K LA T ”J‘”‘/(’:‘““‘Q PDC

(53wt LS/ ¥

Gl o ozt o5 b (gl 3 5o ) A A S Sl 3

ool S5k 5 p ik 55 laeds 10 O | WAMS (slafle i 5 osls Jlow

A Aua EL_SL‘/)‘};‘J.;‘C]G-NJJ ef)j Silwesly/efg n 01 o 3 ‘_;Laav.:.u}f\” SLT L;La(ajé.:bv)

(Frman e ( Sdo) N Opde ¥ U K Ll odsp (Lo suils ¢ == Ole

(osls i

b g5 5 (o ool Sllas S0 bl b 4l (5310000 | Yo o &b ol
N3 0pka OB &S a3y o aa (miel 5035, 0 1005
Cotal Slles 5750 5 Jlab ploo Kl b al olebs D)
Kl b ittul 5 ol I olas 6 ol

(s o pote (Sla s 5 o 5 (6] BlSems

6;}[25}4.94&}2-)‘.:&‘*—‘“

Lol Ol IS 55k 4 (63l jas 4 o 555 o r:*"ﬁ&’“égiﬁwﬂ“f‘”ﬁ S Sl> sl
oSl Ul 5 fsk eddy (B yme ol i sl ols s e cpl 3l e O 15 Ol dgb 53 (655 S sl
Aledds osls OLES Jg.u 23

ol S o BT 55k o o lan OT 3550 53 nlie 5 Laodsl sl oS (b pme dlo o 51 1) 5 5 jes 45 2 (55l o
Uty 55 oo OYe 3Iuns o i alo e ol 55 23,8 o8 Sy Slidos ST e 5 Lellisls s Loses al> e
2 sh g S gy ge OT

5 Gens SThe 53 (6ol iy al e 6B B (gl mie (6,8 L8 4 Clbl b 5y )5l ST Sl
OT 51 oslazal b Ol a5 iy (glalm o 4 a3 5550 (5550 a5 Sloj Ul o cpl 55d 0 ST s amu g
J‘M}u\{k@ﬁ\{@)x@Qyu’aﬁ&%ﬁd\).ﬁ.-&\i&‘u‘b‘.};ﬁb")6%%&&-&5\1de
Al e Sl B 653 OT U La o el sl ot
QTQ\nﬁjuufg‘.j‘_glan:ﬁd)jtécbwfaljs.sﬁdat}l{bfs)ijd)jtégh,\j)a\bfjlﬁ

CJYUO.Ac6)jwjaﬁj‘4.1>-J.5Qi\).\.Jﬂf@Q)}&WJ}&)J&J}{M\}&GJ}J}M&@GJ&%J})J

IFA


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

Ll e W‘U ©oske QTQ@‘))AS&hdﬁjdjlqd ol Sy g aBl ials LAC\JIS-\;”..;)
b e Rl

oS s (65 sl Lol (S e 11 1) s LA & LB slacs)sls a5 5 Ol s

0y ol G S5 3l Golw SO lag ot o oVl it sy o350 0 ST bl b jo 5 0

1255 5 55 5 A Mg ) Gl pee 4z (B Db 5 4 a5

SYlEe slows ol o, v
Lo sloas of ok, ¥
olew slaplid dloss o5 i, v Ylie Slass oS 2,
baooy olows oly o,
ol glaplad slaas oF 2

b elaplad o5 o, v

.
_9*
__‘"\
KRNIV LR SR
%‘ .................... SR ERC) KW roS W) Y LLLLL
i : —
2 ! sl glaplad oby as, v :
3 | I - | \SJ_.-_'I
£ 51-7 | =
EN | l : .
|
9 ! l i slass oF 0k, ¥
'-‘-:‘_J : (- SCREL T Ky I.|,S_k.....__ v
! :
|
|

SNENEN

dﬁ_:,.r.a

= Lat

(S i

[Y8] (55515 jas s o -F JSE

(693069 S 903,728 4l 2l (55918 jas 45 1 gy VY-V
6)3}\5)&6)}%343%?\3&\%Q\M@j)boﬁﬂ&hgbyaﬁw)ﬁ(&‘

SYe Gl e 3 (655565, (63t 5 05 28 el b o SVl o g0 gy o skite &
SMI Glell 55 sTET 3 ELSEVIER dEEE (sladb, 5 51 Y+ 2 0-Y+ Y0 (cladlu 13 055 ol 53 ol Ll

HPRD? C\Js._:.ﬂl PV EL Y PRU R L;\o;;wf ab (¢ geiua L Google Scholar s Scopus
)t:mf o)'}p- U‘i‘ 93 odd g.«)‘a: OV sy Yo X Jl B &S ol UM aj;:- &J‘i‘ Yl g.._)b_- Loy 4o S8 Ls
dals ol sbadle s ool b e ui.hlf sldas ol V‘i";d‘ Jbeeesa Jl RABIBEtRE g u‘b 634 3L )

ksYb)LoTC;.w‘ oMrfwmw;'LQyu.a sass oJle Lﬁ-‘J‘J“iLf‘jwa)}" u—i‘)-’ CJYL&AMMJ

1Fq


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o Ls)lii’iwlz\w spiaogl alilad

OT 31 oy s ol a2ils aalsl Yo Yo Lo b lobie ) 2515 iy gy oS s o 0L WAMS o 53 &Y lie

el 25138 2l 4 gy S

S 3l 4y el sy S L3 53 WAMS i )3 gl S Ve 1 YoV =Y Y0 (ladle )
ggsfju@,;,uum;:p.uﬁ@;;wo,iwﬂgéwu,;WAMssw‘um‘u@;y
il dals sl sladle s oS G168 4 Llas S 15 a5 350 58 WAMS (65 cdiad s slaaSs S
L WAMS o) 55 1) sy o Ly, (0) K5 s 0d S5 (lapl ol S 55 5 e ol 03 SV Ol
Sl 538 jae 4 o aiS iy s @ ar g bl 038 awlie O (535l <K Ol e 4 15500 o) 4>

Wl f okl o 53 03 28 4l L

—o— |EEE Xplore
—&— Elsevier [ScienceDirect)
—a— |kl
200¢ Scapus
—8— Google Scholar
150+
1001
50+
0 [ iy —— ¥
2005.0 2007.5 2010.0 20125 2015.0 2017.5 2020.0 2022.5 2025.0
Year
120-
100- I
2'.']1".] 2I}II.2 2014 ZI}I.E 2".]18 2020 2|}2-4 ZCIZE

[YV] Y0 1Yo YD sl ;s WAMS o 5 odd o glagl sl sl -0 IS

0o


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

\FoF (Liwals / ¥ oylesd / 1) 0)93 / (g5l (552)40U 0 g (51 38iiu0linw spiaogl alilad

(4155 (guliadl g5 pelams) 431y 515 DI Py
5 A iy 5u5,}wcb»p),:5gw¢§ia|”u Sgdails (Jod mhaw Ole S5 4 458 e
)'L:JQ\J':.A)C...JQMLs)jté)Jﬁy%&@jd\:ﬁe\.l..p\éc.ubf)w;'}\g.fva|.3)‘boju|ojj>-0\.o.h):g}lla.a
iz Sl IS il axdls 5 gy Aol ol a1 bl ST e e 1y (6518 JUEST L dne 5 (G 4
33058l 5 Jadll SUls Ol e 5ls iy Sl OIS il 4l 53 g dholb 4SSy 0 53 5 Subls dal i

okd o3ls e P JSCa 55 5 0ds 8l ptal sty 3 b 51 OB 5 i e 28 4l il alel (555l

!

adl gld conedlsy lSs

80
70
60
50
40
30
20
10
0

\SJ-JL_I ;,_I:_‘_,,'. sala Lj;.'.l:v'l'." \57&)."[5‘:0 H\JL—IJJ‘J PDC;J.A PMU J:-Ilj

W W s Sl
Al ool 2 03 28 4l ol el (glacg 9l (uiall 5 O jun -5 JSCS

A3 5538 o s Ol 5 Bl f b Oljs &7 Sl (oS 5 st s 4555 guiall g mlaw Ao (S5 o
da.u@&lb&&»ﬁ\jﬁ@-\.w)b ol e e Ol Sl Lg))técqubWAMS alelo ;1 adl 50
4@}{5&;\5”:5):#;)}6L;”\.:é@c.uul{\nx M;&bj@ﬁ@‘wjﬁuw)bd%}efdjjb
33 B 13 35S L gl ) Cand ailysls  Saals Kb 5wl polie .ol Jis ar s b6 5 LI 5 L6
S0, 5 il el g5 e b Ol 5190/ 5900 01l s PMU (gl 807 s e (g1 s obias il o 0T
sl ‘_;‘Jgf'Z sde 5 (Ols,ly 4 analy (S s b 2ae 5 0) 55l 5k Gba)siS 4 Cad |y ATy ol
D13 w5l (6, en b a g drw 5 4 L 5 Sl 3 gdee g e ol 3 M5 OIS g 6wl

ey Lo 8 amb b alle Sy dol Glag,sld Shby S pde b5 by CobB (%) Jpdr o
Sid gy Sabli WAMS @l ls (o8 o 53 ol o3ls OLis 08 0 Sl k5 cpimmen 5 (i il 301
g&;».@\d\;\wu@}ﬁﬁﬁL.;),ua\:,,G-u)'gg,;m,)uwuumsgca,o&\@ygu&:

::,:u.aqif:(\)d@l,gjul@u?@fd@;wu\&m@@M\émjggn@m),u

101


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o Ls)lii'iwl,}w spiaogl alilad

)5 DS (e pelaw = Ol ) law)/ Slgar plam X Vs ()

C,«.w‘ ol u.,b_)')\*' Jjb ‘U‘ﬁ‘)> C;:-Lwﬁjjdshu\ GL..A cd.é &‘waf"mb cd)jL.é t}l{cbouwl‘w\j

Ol WAMS glebs (glaadd 3o 53 4l 5l SIS 28 Sl b5 — ¥ J gt

SIS Ol
e Jdos s meb g | R Sl So3kh adl 3
(VARSEY

))‘_;jhnbbﬂjrﬁj‘ﬁ‘rj})‘}‘wLs:-‘)lo)ﬁw‘Jujﬂt}lid}f)b‘_g‘)}té
Rl slaslp Catle ls JUsl s Il Colem bl dnmn g5 Jl 53 5587 Sy b6 AL

.AJ‘A;_,?)Jwaéé\):JAKJi&}gO&A\

Lg_,:fa)".\l\ .X>‘j
(PMU) 5,558

Sliios S0 5 Laolltils sl 3 e 55153l o ;3 PDC (ol b 215
.3)13&5;)\:}%;5&}1):%)6@’&éuﬂ)ﬂlw‘gqj\:}wu)l::ﬁ)
Ll 2l BB LY 50 5 IS

] J‘.L; ¥ ;)Ln)'rm o3l J'SJ.A
- (PDC)

Ol it g 68 ol o S35 b St 5 (S5 Ol s &3 (Sl o
330 0T 1 i g5 Saoli 58 55 ol b5yl 035 53 o I wlo juw tiajls | Sleds Jidy AL S s Sl

Wl Ol BB (Sl ST

5 AELs 10 55 s5land 5 rile (5 5L s punosls Gla s, nm 5 L o 7. 503k “’u’“
EEPRRTI PRSITNE RN Bl . soisks

Sl 5375 5 Jlab 83 ool ¢ o (slanylblonl ¢ i L5 il | .
(1)l Dl 5 48 i )& 505 a5 & (Sisly oty .l eanads A S s &l il
e WAMS

sl o Sae Sookily 38 55 ST Jid s

JLV 50 G5 Y w5l S5 5 S (sl (o315 s PDC PMU) 35 50 4w WAMS (5S4l 30 o
oV Kals 5 Slsboim ¢ pale pm Canle sa (5 mle Cuial 5 S ples Sl 3) add 3o 95 ¢ blie 45 dizen
S3apY dna Sonlen o ol oSl 5 Lt iy 2 gy Saol ST 53 ¢l 5 (S| BIC S (gl sl
e (RS ae 06518 Canle & a8l s sl s S suke a5 Lo (S il g bl Ol s ¢ s 55 el
A5l Ll 55 B L (55l &S0 sl S £33 (o o Slaisili 5 £ b eban 5 05,55k
Aol 81 o Jlie Ol e 4 5l Bl dumn 5 ooy Lol 5SS IS L (5558 51 AL 5 2y b6 sOLWT
(o313 s 5 5133l 5 53 ol Ol BB e Sl e 53 OIS g5 ekl 0313 fulomd 1 58T Ol e (5345
e 635 Ly 15 gn 3y gls 5 55 o el a5 S e 5 60l A 5 6 5 1505, W il
S e ool SlS b 5 Ahs 51el ) i 0Dy atee OLLII i )3 ¢ Jilie 5o 35 plail s
Ol s s Ml Hlamsl 5 o2l Soels ¢ 208 (gde OKE b o ol oy (6551 JUS] a5 S

Al 5l s5 OT G 555 0 el

oY



http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VFoF (Liwnls / ¥ oylads / N1 0y / (659 (552)a0ly o Ls)lii'iwl,}w spiaogl alilad

ol Clie b gy Szl -

(s jas a2 b LISl s 8 s 53 0l Ol Sledbl 5 el Il slags, sl CluST e 4 a5 L

ool OLSTT gy (F) Jsd 53 Il ool slagg,sld LS| la bgy o 5l tal 5l Q&ch)\jl{ﬁo

.¢M|e%>fogoﬁa}xﬂ,}§5\@@jgn;f?uu:iwuuéu@,ujmiiﬁL;tﬁ%.sa;,.

P 33 S s 5 bl o DlaS| S o 3 (S o Bl Ll s S 3 02 S !

Cpse a (F) odar 51 ey bl 3 5 pdy Sppe 55887 3 2z Ll 4 a5 b Gl o e )
Lyl i b Gk boos 28 b il ailele Hlacs sl slace,sls 31 e ja s Come oluST ¢S adin

A3y Pl 03 28 4l 2l el (slags a5 5 &K a Conlin OluST &S P J gt

.C,.w‘o-\.jr(}\ﬁ)}‘f)b)ﬁ)ﬂ

Sl 5 ol A e o b 45 oSl
<l Ak ©osks 3k o) 9>
Sl el ol adyl ol e 4 01 S8 L1505, Jo6 s R¢3)
GSen o b Sl e >l b sy s 28 il | DUT 5 STD) iedus S PMU u15
4l Sl bt sl S S L s gdoee (5 9d>en
el (> s 6 025 S5 1l 53 e == S LS J:6 o )
3,05 5l eddm 5 glaalele (=1 b (N5 4 Iy S s PDC 5 ,.
Ll A 5 S e e ¢y =
5 asbe A3l DS 0 SLBLS ) (65518 13055 Sl o = adsl ¢ 5k sl
51 st Sl 6l (o) Pl il gis 5L PES JRE
ﬁ,ud,’u@ﬁga\ﬂ;,@)uéugs; S s
255 ey
dn g 0l S dmn g (VU iy b (o 1508 L6 S| g ol o
Ll st Wdite st ga oo a5 s ol WAMS (sla 3l 3
355 plal st 2y ST 5
L3l (sl gL 5 o ()L 505 (55500 L1505 oL JB | e S 2 Gl ol
L oL (ol Oty 55087 5 (6,58 Jsl |l skl (o, 85k | 55 Ry WAMS
50 o o Madl o preis S, (DUI->STD ool S

5 63l JE! ey 5 K Cod L WAMPAC (65515 onlin SLaST &K ol (F) Jgir 1 687 6 S Olen

35 s s (olST Clie S on Hakiie 4 aalsl 53 335 o Sl 130553 4wy ol 3)lse o

e g 4 gl 53 5 0dd Ol (0T el slas S5s)) (sosld LSt Calises (slas ooy 0 s
sl 0dy3 § &1l WAMPAC (5,5l onlin LS S

16



http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

G S s -0

56,8 03l il Sl o) s 55 (65315 drm 5 5 OluST| Conlis K a5 ololid Coda b Lol hays
ey O SaaSs 0553555 s 4 4 5 Lo plnil 5387 58 (lagtcn 5> (WAMS) 05 2.8 4 J 287
b o 53 oS s A (638 LS ol 3 S5 55 Ol cdiadgn J ST 5 65 0 il B sl

15 balele ol 5l il 5 (g5le o g Al 3

51548 3550 (8 m 5 Dl e sladis adax 1 555l LS o sz“fr""”‘“ Calites gadde w2
,M@u;uju\,ju‘@w@\ﬁtu‘sﬁwg@pd,\ﬁ@5;\;;,L;;G:Mij,;),,t_.?‘d;i;u
Jelos ol 33,8 95 55387 3 o Lol b cnlize (0 S0 BB S (gl slme oS5 51 ol Y
duuuguﬂ&,ﬂgts;;\d\ﬁ‘5‘,,{‘5;}\msiutsg&;o\}:ﬁj&u)\;pﬁ#@,jwﬁ;gﬁ
035 53 SIS (sLacs) sl JUaS! 5 anmn s 5 G (518 o o st 53 (Glnpranad Sl (glis L5 oo

sl WAMS

il bl (gl (55318 DS s s D) 0 g 53 (6,5 ool o 3 o0 DL R g3 pl il
S35 (sl alad gl DL 05 & 5101 g5 o 5 Sl gy 5 0 pbmecir (63 8555 iajlS 03 28 4l
L&‘b}‘jlﬁﬁocéjjuja&t&-ﬁ-%ﬁdﬁuy\)wwcdm)boﬁﬁb\gﬁ)\:’-uﬂb‘ﬁ.b;obu&w‘

Lo 4 8 IS4 5 olelis (55l LS| 6w Slsunl 5 oS sl g Ol sie 4 @il 515 (o1

5 e s VL ol e 53 o LlaesslE 6 58 (6 S e 015 o eyl 53 euiplnd] sl o ol
WAMS (513l 5 Sl 5 5 1 ploen St 558 5o 3 5y nlin 51 513l e 15 4213
Ly S olie an 5 Uy (A dacn 5 5 Gdiods G b Sl dr g8 ChlB o 20 4l 515 IS8 5 g 5 Oy g0 53
@Lres s 53 0ssh a5 BB wlsls OIS 5 YL (St b oyl b 5 seb 5 slagsysls ¢ Jilie 53 .51

it Sl 65 53 (6558 ok 1S JUml b diedits 41518 (6,100 3L b i (6 mle Sl L

Ot Ul g on (a5 L a5l OIS dile) 3 it slns &S5 ) O3 o SISS1 67 s o LS 5 ¢ ioenn

«s-u""“ *w;u‘.’JB)"‘S"J'ZA‘)}LSJW“&&L“JE*‘OL‘}VA&f:sj"u’j—i'vu-")\f,}j)‘.libv\j‘su oS
'J).Lw@ ["h‘_)s Ly osbe uwl%&»ub&‘);ﬂwébg; = '94-“'4’\.5.0 O&J (go| L

5l 3 aly 65 558 53 WAMS (655l anu 5 a3 ol 8T Sl OT g 35 5kws o Sage el o
13 sl s 5 L (sl Ll s ok b clie 5 ik 5 Gl o oy oty b oS (s o0

Olzdon 5 8551 5 G m 0550 OIS b (lunnnds (515 (oo s Ol gty Ll 5 oo m o358 6 SO5U

3y 50 63y Slag,y sl anw g (63l p 53 WAMS Ol jgaed ollins anw 55 5 ol ol S i (g5l

23,8 55 o3kl

1OF


http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

:6‘Jﬁ

[1] Singh, C., Jirutitijaroen, P., & Mitra, J. (2019). Introduction to power system reliability .

[2] H. H. Alhelou, et al., “Resilience Enhancement of WAMPAC Systems,” IEEE Access,
vol. 10, pp. 56321-56335, 2022, doi: 10.1109/ACCESS.2022.3188937.

[3] Dileep, G. (2020). A survey on smart grid technologies and applications. Renewable
energy, 146, 2589-2625.

[4] M. Ceccagnoli, “Complementary Assets and the Choice of Organizational Governance for

Technology Commercialization,” IEEE Transactions on Engineering Management, vol. 60,

no. 1, pp. 4-19, Feb. 201

[5] V.Chiesa and R. Manzini, “Organizing for technological collaborations: a managerial
perspective,” R&D Management, vol. 28, no. 3, pp. 199-212, 1998.

[6] E. B. Roberts and C. A. Berry, “Entering new businesses: selecting strategies for
success,” Sloan Management Review, vol. 26, no. 3, pp. 3—17, 1985

[7] L. Mortara and S. Ford, Technology acquisitions: A guided approach to technology
acquisition and protection decisions, Centre for Technology Management, Institute for
Manufacturing, University of Cambridge, 2012

[8] M. Gilbert and D. Cordey-Hayes, “Understanding the process of knowledge transfer to
achieve successful technological innovation,” Technovation, vol. 16, no. 6, pp. 301-312,
1996.

[9] M. R. Arasti, M. Modares Yazdi, and M. Delavari, “A Comprehensive Model for
Selecting Appropriate Mode of Technology Transfer,” Industrial Engineering & Management
(Sharif), vol. 24, no. 43, 2008. (in Persian) .

[10] Available online at https://www.walkme.com/blog/technology-life-cycle

[11] M. B. Jensen, B. Johnson, E. Lorenz and B.-A. Lundvall, “Forms of knowledge and
modes of innovation,” Research Policy, vol. 36, no. 5, pp. 680—693, Jun. 2007.

[12] M. K. Badawy, "Managing human resources," Research Technology Management, vol.
31, pp. 19-35, 1988.

[13] A. C. Hax and M. No, Linking technology and business strategies: a methodological
approach and an illustration: Springer, 1993.

[14] D. R. Jolly, "Chinese vs. European views regarding technology assessment: Convergent
or divergent?," Technovation, vol. 28, pp. 818-830, 2008.

[15] D. R. Jolly, "Development of a two-dimensional scale for evaluating technologies in
high-tech companies: An empirical examination," Journal of Engineering and Technology
Management, vol. 29, pp. 307-329, 2012.

[16] K. K. Brockhoff, "Instruments for patent data analyses in business firms," Technovation,
vol. 12, pp. 41-59, 1992.

[17] N. K. Sethi, B. Movsesian, and K. D. Hickey, "Can technology be managed
strategically?", Long Range Planning, vol. 18, pp. 89-99, 1985.

1606


https://www.walkme.com/blog/technology-life-cycle
http://epprjournal.ir/article-1-1258-fa.html

[ Downloaded from epprjournal.ir on 2026-05-31 ]

VPoF L5 / ¥ oylaid / 1) 6)93 / (55 (6j2y20Lp g (613wl (sl i o)y dolibad

[18] H. Ernst, "The use of patent data for technological forecasting: the diffusion of CNC-

technology in the machine tool industry," Small Business Economics, vol. 9, pp. 361-381,
1997.

[19] E. U. Bond and M. B. Houston, "Barriers to matching new technologies and market
opportunities in established firms," Journal of product innovation management, vol. 20, pp.
120-135, 2003.

[20] C.-Y. Wu, "Comparisons of technological innovation capabilities in the solar
photovoltaic industries of Taiwan, China, and Korea," Scientometrics, vol. 98, pp.429-446,
2014.

[21] A. C. Hax and N. S. Majluf, "The use of the industry attractiveness-business strength
matrix in strategic planning," Interfaces, vol. 13, pp.54-71, 1983.

[22] D. Jolly, "The issue of weightings in technology portfolio management,"Technovation,
vol. 23, pp. 383-391, 2003.

[23] S. Lall, "Technological capabilities and industrialization," World development, vol. 20,
pp-165-186, 1992.

[24] H. Ernst, "Patent portfolios for strategic R&D planning," Journal of Engineering and
Technology Management, vol. 15, pp. 279-308, 1998.

[25] M. E. Porter, "Competitive strategy: Techniques for analyzing industries and
competitors," Free Press, New York, 1980.

[26] Y. Huang, F. Zhu, A. L. Porter, Y. Zhang, D. Zhu & Y. Guo, “Exploring Technology
Evolution Pathways to Facilitate Technology Management: From a Technology Life Cycle
Perspective,” IEEE Transactions on Engineering Management, vol. 67, no. 4, pp. 1-13, 2020.

[27] Lens.org, “Patent search — phasor OR 'phasor measurement unit' OR 'synchrophasor’
OR ‘'wide area measurement’,” accessed Oct. 27, 2025. [Online]. Available:
https://www.lens.org

167


https://www.lens.org/?utm_source=chatgpt.com
http://epprjournal.ir/article-1-1258-fa.html
http://www.tcpdf.org

