
·1.h:m 1 Auru4i \,l 1'VI t11 a ti 
b~ei.:i itH'l3Jfl'a'Vl'W bfl'a.:i n1'a'Vl'WW~'W1u ru41 \,l1:5't1 Rrum'Wa.:i ~1u1'Vlt11r11a\,lfaa::b 'VI fl 1u fa£i , , , "U 

l.J'V!11'Vltl1atlb'Vlfl b 'W ba~'W'a:: \lell.Jbf1~1'W'a::'Wfl'ab'V!'Uel bba:: 

a1'Uf1.:l1'W'W~'W11'Vlt11A1a\,l 'foa::b'Vlfl b'W fa£ibb'Vl.:l '!/1~ (a"J'Vl'U.) th::~htl 2565 

1\,lm.h ::a.:ifi 
' 

l fl1.:lf111'Vl 'W~~'U1'UW?l\,l1~t1Aru.fl1'\l'li,Nv11'W1'Vlt111"11'1\,l4bL'1:; b 'VIA l 'W fa El b 'U'U lA1.:lf111fl11:Wi1:w:iJe:i1:;'\l!'J1.:l 
' ' " 

:W'\1!11'1'1 t11-a'm 'VIA l 'U l"1v 'W1:;"e:irnn~1Yl1:;'UmL 'V!'Ue:J u"1:; i1,!n.:i1'U~~mi'Vlt111"11al>l4LL'1:;L'VIA fo favLb ,,,i.:i'IJ1~ 

(a1'Vl'l.f .) L vie:ii~'U1'Un?imnii11'Wi'Vlt111"11'11>l4LL'1~L'VIA l 'U fav'!le:i.:i:w'V!11'V!t11-am'VIA l 'W l"1v'v'l1:;"e:i:wLn~1'\1'11:;'UA1L 'V!'Ue:J 

1 ~ L 'U'Wuru-n \,)~ii AWm'Wa.:i 1 um'!l11'1.f1~\>le:iua'Ue:i.:iA11:wi;i'e:i.:i m1'!le.1..:ith:; L '\11 P11 'Vl mrn:;a{1..:ii;.J"1..:J1'U1~ t1~i'.i#! n t1m'v'l 
' " 

1 'Wm1~e:it10v1b vie:ii111 u a n111 'Ui;.J"1..:i1'U1~tl 1 ~L u'UtJ1:; lt.!'1.fu~e:im 1oK~'U1tJ1:;L '\111"1 
" 

am~ru::"Uei.:i 1R1.:i n1'a 

L U'Wn11i;.J~ l>l'U ru-n1,1~i'.i#! n t1.fl1'\'j 1 'Ut111vi'1i~ t1a..:i fa t11 ~'Vl'Wfl'U'U nPi mn~ i;i'e:i..:i n11Pi mfl~e:i 1 m~~'\JtJ1UHu1 
'\I , tJ u 

L 'Vl'V!1e:itJ1nnu1Le:in 1 'Ll l tJ1 Ltm:w m1?i mn~ l.l..:it u'Un11vi'11'\11 t11'U'W'U5 mt11i;i'm1v1LL"1Lrn:; 1 ~ri1tJ~n'lj1Lt'U:;tl1"1 n 
t.l u , 'U 

e)1"11V :W'\1!11'\11tl1'atlb 'VlA l'U L'1EJ'W'a:;\)e):!Jbf1~1'W1~'UA1b'\l!'Ue.l bb'1:;'Un1~tl i;'l'J'\11'1J. ~i'.itJ1~aum1ru f111V111~tlbb~~ 

i'.ifl'J1:Wb ~tl'J'IJ1ill 1 'Ll'11'll11'll1~ ":;A:W1'Vltl1'U'W'W5:!J1f1'We:J 1 'llb'J~1f111V111~t1'1'J'W 1 'Vlru1 'UUWb'VlP11 'Vlt1 bb~~i'.ifama1 tJ 
V ' ~ 

V111~tlfl'\Je)1"11fJ~U~f1'lj1i1:W1 'U~1.:lU1:; b '\111"1 bb'1~cJ..:Ja1:!J11tl 1 U'U1b'1'Ue:J(;.J'1..:J1'U1~t11 'U~U1~'1.f:W1'1.f1f111'U1'U1'll1~ 
' 

zj,:i,j' nPi mn ":;i1 b ~\! f111~f1'1j11v1~e:J b~e.Ji'.ii;.J"1..:J 1'U1~ t1~1v1·fo f111~~l.J~1 'U111'1111'll1 f1111~~'U'W1'U1'1.f1 ~~ b 'U'U 

~t1m.rfo'!Je:i..:Jl.J'V!11'Vlt11-am 'VlA l 'WL'1EJ'l'j'a~"e:il.Jtn~1'Ww'WmL 'V!'Ue:J Lb"1~i1,!n..:i1'Ui~mi'Vlt111"11'11,1fa~~b 'VlA l 'Ufav 

m..i..:i'l.f1~ 

~ii~'Vlia~fl'a"lfeJfU'Vl'Wbba::n1'atJ'a::Lii'Wm'afo'Vl'U~e) b~eJ,:j 
'IJ • ' 

1. t11"11~tJ1:;'11l.J'V!11'Vl t11-a m 'VlA l 'W fav'v'l1~1ile:imn~1'W1:;'Um L 'V!ue:i LL'1:; ,!ni~t11 'W'1..:inv11;11,!n..:i1'Ui~'U1 

i'Vlt111"11a\,l{LL~~L 'VlA 1 'WL'1Vbb ,,,i..:i'll1~ ~i'.iArual.Ju°Mml.J~rh'Vl'UVI 
' 

2. ~ i;'llJA'ab 6LJ1~f1'!j11:;~tJ'U ru-n \,I~ f1'1j11 'U:W'V!11'\lltl1'atlb '\11 Ab 'W fa EJ'W1~1iJe)lJbf1~1'W1~'WA'ab '\l!'Ue) ~iiArua:wu~ 
'IJ ' 

.J 0 

\,11:W'\llf11'\l!'WVI 

3. n 1&cr i;'llJA 1i'.i ..:i 1t1tJ1:; '11(;) e) ..:i ll'\l!'U..:J ~e) ~'W ti e.l:W" 1 n'V!i.11 tl..:J1 'lJ(;)'lJ~ ..:i fl VI 1 ~~ f1~1.fl1 ti 1tlTIA 1..:i f111 \,11:IJ i1-if e)~ 
" 

?llJA1bL'1:; 1 t1mrulv1fo L1'WL(1)e:J'UU1:;'11":; 1l.J1v1{tJ'Vl'W'1'U'U '1'U'W'\l!:IJ'J Vlf111 'll~1tl'1'J'W~'J 
' ' 

4. 1 'Wmrucral1'mi'.iniM1L 'U1e:l~'Ue)f1U 1~ b 'VlP11 'Vlt1'1~ 1l.l1vi'{'U f111'1'U'U'1'W'Wf111 i~1tl~ b~tl'J'Ve)..:J fl'\Jf11'ab~'W'\111..:J 
'U 'U 'U , 

1~'V!11..:itJ1:; L '\111"1 r11011l.J L ut1:w161l1 LL"1~5'W 'l 'We:J m 'V!'Ue:i"1 n~ n1'V!t1v11'W'V!mvin11a,!ua~t1mt11tiTim ..:i n11 
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5. ifnPi rn11m~foVl'l.J'1~ 1~-run11tl1~LlJ'Ufl'J1l.Jfl1'JV11J11 'Ufl11A nB1Vl fl.fl1fl fl11An'lfl L\il f.JUflA n111~hJ~1'U 
" ' ' 

n11tl1~ LiJ'U'1~ hJ1~fuvit1~m ~el -:i 1 t1mr1m1Pin111~el 1 tl 1~Wel1'171 ~ LL~~if n1~vi1V11i'11r11-:i n11~1~-ru 
' 

m 1aifu at1t1a1mw L?l'U elzjm'.f -ru L~'UVl'U r1-:i L VI~ el 1~ 1~ f.l~el-:i ~1 'LI m~u1t1m1 ri'~ L~el mm~ n 11~ ~~'U'lm-:i 
' " ' 

r1ru~m1iin11~mut1it1a~ 
' 

6. ifnPinij1~hJa1mw Pin~1'1'U'11L~'1fl11AflB1Vl~ell11el-:Jf.J~fl11fUVl'UhJ11\i1'Jf.Jfl1ru1~ ., !11el-:ivi1V1if-:i~eltLL'1-:i 
' ' I 

L VI(,)~~ J-:im 'Umruffil-liJL Vl()leJ'U?ll.Jfl'J1UnA nB1!11el-:i'1l~ 1 'UVl'U 1 t1ci1t1~1~fo 1 tl'1'U{i,:J')'U~f.J~fl11foVl'U , , , , , 

fl~elU1,ijf.J~11 tJ 

n-·rn u el ~rn 1'11! m 111 
' 

1. Mobility and logistic 

1.1 Future Mobility: EV, Light weight skateboard platform, ABS Technology, Motor, 

Testing 

1.2 Rail System and Logistic: 

1.2.1 Inspection: Non-destructive Testing and Inspection (NDT&I) 

1.2.2 Parts manufacturing 

1.2.3 Maintenance Technique 

1.3 Aviation and Space Technology 

2. Robotic and Automat ion 

3. Creative Economy 

fl 'ael'U'W6"-:J-:JTW 

1. Energy Storage systems: Bat tery pack 

2. Renewable Energy: Biodiesel 

3. Energy Efficiency 

nwrnn~m 

Smart Agriculture 

' fl'Hl'Ufl11Lb'WVl f.J 

Medical devices and diagnostic 

fl'ael'UVI f'Wf.J1fl'a5111!"1/1~ Lb~ ::~,:i Lb 1 ~ ~el1! 

BCG: Bio-Economy, Circular Economy and Green Economy, Bio-Mass Conversion, Waste 

Utilization 
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nwu Dual-Use 

m{J~cJi\91J'W1b 'Vlfl b 'Wb6'1~?lel.:J'Vl7.:J (Dual-Use) ~?!7l.J7Wi1nTfU71 u1 'U.:Jl'I.J MJ.:i 1 um1n,W)7'Wfl11l.JD''Wf•l.:J 

m1~a1·vrfomr1~m~eJ'Wi11 tlb ~.:J~7tU'llV 

1. el\1l?l7Vlm1l.Jfl17WJ'I.Jfl.:J , 

2. Radar Technology 

3. Space Technology 

me1u1-.5'cJ~-:nih 

n-rnu Bio-Refinery 

n1"J1~ cJi\?1J'W1~bMcJ1'LJel.:J 1 'Wlil1'W\,17.:J 1 Ll1lcJ bU~7~(,17'1.Jn71elel nLb '\JU bb'1~~11li.:i~umru bfl~el.:J~m !?1'1el\11'1'W 

m~u1un11i:J~!?l 1 'WeJ!?la7Vlm1ll Bio-Refinery , 

., 
n111 ~cJi\91J'W7'Yl bnm -U eJ.:inu 1~uu11.:i eJ1'Yi n11i\?1J u1:U'Uci1u~rnb uuvi bnm-Ue:i.:i n11w \91J'W7 m~u1u 

m1i:..i~\1l m11~cJlil7'1.Jfl71"1ieJl.JU71.:i 1~uumru~G1umnru lil7'1.Jfl17l!ti'1eJl1l.ncJ bU'W~'W 
, V ~ 

n'ael'lJb 'Vlfl 1 'W b618Bb~nvm1ilnaei''1~)~cJ~ 

n111 ~cJW \91J'I.J1~ LM cJ1'LJel.:J nun 71 L ~lJ fl17l.J ?!7lJ71t11 'WeJ !?1?!7Vl n11l.J 0 b~ n'Vl"Jel\J n'1B~U ~ cl~ i.:i LL\,l , 
m1eJeJmLuu ni1i:J~!?l n11u1~neJu m11Lr111~'\.1bb'1~'Vl\11?1eJu bU'W~'W 

meiu Energy Storage 

n111~t1LLG'l~i\?1Jm~LMt11-UeJ.:i n11i\?1Ju1~,muu .:i1ui~t1t,17'U1?!11l n11i:..i~!?l n11uwne:iu fl11'Vll1l?leJU , 

meiu Al bb6'1~ Big Data 

n"Jel'\J1~E.ILL6'1~i\91J'W7~LMm-rre:i~nuL'Vlflb'I.Jb6'18 Al bb'1~ Bio Data 1u'Vlnmillel\1l?l7Vln11lJn11lJ :::, , , , 

I I I t., 

fl711~ c.Ji\91J'W1L 'Wel'Ylel~n'U m'Yi n11W\91J'W1Lfl~m~ mnG'l n11Lfflj(?l) fl111~cJ\il7'W1~'\J'U'W7 fl11'U1'\J\1l'llel~ Lifo 
' ' ' 

fl11\1lbL'1~\1l n71'llcJ~ \11'1el\11'1'W nTai \91J'W7'W1\1l n11l.J1~$i'u'Y! el~n'W n71b 'Wl.Jl.JG'lf17bbf)i:J~ vl.tl (lJ','l'YleJ~n'W 
~ ~ 
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b~mJ1'1lfl1':i~U°t'J'W':i!:~tJ'U~~q)1 b VI 

'U'.?!:Lfl'Vl Vl'.YbVl'iEJUH~'U ':i!:~tJmruun b VI 
i CD <UCO 

1. L tl'Uei1,11':iEJtl':i::~1V1~ navi ':i~tl 11u~vii.i'1~1'Vl v1-uwucr~iiAru1~tl1 ruru1 Lei nvi~m vivuL vh V1~el~'U~1 
\J d.-.1 , , .., " 

tl1qiqi1 L 'VlV1~m vi EJUL vh~ii~1 LL viil-:i1ei-:imavi'n'1116 LLa::iim1-:i1uV11-:i1'1J1n11~hJ1 '1!'11'UVl~-:i'lrn-:i 

n11fi n'lj1L ~eif utl1qiqi1 LLn::L tl'Ut:1a-:i1'UV11-:i1'111n11~11ii'fun11Lcm LL w iml.JVl~fl Lflru?i~rhwulil 1 'Wfl1':i 

-w,:i11ru1LL~-:i~-:i 1 iuAAail11-:i~1LL vii.l-:iV11-:i1'111n11eiv1-:ii.i'eiv 3 11vn11 1 meiu 5 UEJel'UV1'1-:iuu,11fl1'U~~'U 
' 

'llelftJYl'U blilEJelV1-:!lJelEJ 1 ':i1E.lfl1':ililel-:!LU'UCJ'1-:!1'U1~EJ . 
' 

cJ d I ~ 4 O ' .ci,,c.., I 11V 

'VIL 'VlEJtJL 'Vl1 61f,:jl.Jfl1':ifl1Vl'UlilEJ'VltiP11'1m LLn::LU:.J\l-:i1'U1'1E.lelEJ1-:!'lllilL ,J'U , 
3. lJ'lh::au fl1':i t'\Jfl1':i'Vl1VllJ1~ L tl'U elTil1':i 6~,J1 fl'lj1Vl'1 n'IJ ei-:iun?i fl ~11::~u,J1qi qj1 L Y1~J1 L ~,l fl 1':i?l fl~1 LL~1 

Vl~el 1 'UmruiJ,J1::fttJfl1':!ru1l.h 'U'U 1 Uvl1l.J~ f11Vl'Ulillilel-:! 11i1ftJfl1':ifmei-:i,:i1n,J1::61'UVl'1n'1vl':i~UW~1elV 
" " 

1. L'U'U1Jfl1~EJ V11el1P11n':i1~EJ 1u~-:inlil '11'Vl'll. ii11ru1~':i!:~UU1'1Jqj1Leln '11'1J11P11n':i':il.JP11'1vl1Vl1el 

1'VlEJ1P11avl1vi1ei 1 ua1'1J1~ L~ v1iei-:i nu-:i1'Uv11'U1'Vl EJ1P11M11 LL a:: L VIA 1 u 1a~ Llil viJ,J 1::au fl1':i rum1vi11~ EJ 

V1~eivi1t:1a-:i1u1i11'U1P11m':il.J hli.i'eivn-.h 5 tJ V1~eliJAru1~,J1ruru1 L 'Vl a1'1J1~-:i mh1~iii.J1::au n11run11vi1 
, " "' It.I 

1~ EJVl1el'Vl1 C..Jfl-:!1'Uli11'U1P11 n':i':il.J hJi.i'eJEJfl11 15 tJ J-:i-d' fl';j(UlJU'a::au fl1':it'\JlJelEJn11~n1V1'Ulil'1::tilel-:!lJ 

ufl1~v-5-:iiJtl1::au n11ruL tlu 1 tlml.J~ n1V1'Ulil11l.J 1 u LA':i.:J n111 u,11'U::ufl1~EJV11ei1mm1~EJ~Ltv.:i .. 
2. iJ,J1::aun11rum1L tl'Ui.11vii.i'1 LA':i.:J n111~EJ ~~'U1LLa::imm':il.lVl~el LA':i-:!fl1':i~lJ'1fl'ljUJ::A~1EJA~-:inu 

3. l1t11::au n11ruLrn::m1l.J L zjEJ1'111qJ 1 'Wa1'1J11'111~,:i::vi1vii.i'1~ L 'U'Uei1,:i116~i.J1n'lj1 faviJ,J1::aun11ru1 u 

n111iiuaufl?in~1 a1m1ri 1 i1-i1-J~fl~1 LL 'U::'111'Un11vi11~mLnuflPim11,J1ruru11 Y11v1L tlueiv1.:i~ ua:: 
" u u 

w1eil.Jauua'U'UY1fwmmL ~el 1 iufl?in~1vi11~EJ 1i,i'eieJ1-:i~ei L ~ei-:i 
' 

4. Vf 1 nn t:Jn-:!1'U'Vl1.:J1'111 fl1 ':iVI 1elCJ n.:J1'U'U'J vi n':i':il.JVI 1 el~ .:i ,J ';i:: ~'ljtVI 1el CJ a-:i 1'U~ rt n'111 u1 'UU ';it LEJ'IIU1 'U .. " 
[)1flelvl'11Vln':i':il.J 'Vl~el ~,:jfll.J hl'UelEJfl11 5 L~el-:1 ,:i::11i11Ufl1':i'W,J1':iUJ1L'U'U'WLP!~ 

' 

1. i!n?in'lj1~ri1~.:iPln'lj11 'UJ11An11Pln~1~1iiY11EJ'1lel.:J':i::~u,J1qiqi1vl~ LLa::tii'ei.:in11a~A':iL ~ei~UYJ'UL -u1Pln~1 

Pln'lj1':i::~uuru'fivlPifl'lj1.f11EJ1ti1Lm-:im1m1l.l11l.liiei-, l.J,JW. fl1'Vl'll. 1umAm':iPifl'lj1~ 1 ufl11Pim11 

2565 Vl1el ~J1L ~,Jfl1':iPln'lj1';it~UU1qJ'lJ1vl~ LLn::n1;;1.:iPifl'lj1';i::~uuru-nvlfim:11hhnu .f11flfl1':iPln'lj1~ 2 

1JtJ'1-:!1'U'1~fl':i'1Jel1llVl'U LLn::tilel-:!lJ'1()1'U111W L tl'UUfl?i n'lj1';it~'lJ'UUJ'n vi?i fl'lj1'1Jel-:!l.JVl11'Vl EJ1'1EJ 1 'U1'U1U'Vl'U ' . 
2. iJLmlilLO~EJa::am::~u,J1qiqi1viTil.l~1fl11 2. 75 hdu~a~m 

V Q QJ' ' 11&:t I IV c:J Q.J CV I Q.J ' 

3. vlel-:!l.J fl:: LL 'U'UJl 1'1j1 el.:J n~ 'ljv)1l.J Lfl ruo/1 fl 1':i L '1J1Pl fl'lj1v!el'1Jel-:!Vln fl ~!il ':i'Vl '1l.Jfl':i'1Jel':iUYJ'U Lbn:: CJ1'U fl1 ':i3l.J.fl 1'1j(\J 

,11 nm,1116 LLa::ufl1~vi1vii.i'11 m.:i m 1 

1 'Ufl':iru~fl ru3l.J1Ni'1Jel.:J1Jfl?lfl'lj11l.! L 'U'U 1 tJmmflru'v1 'Uel 2 LLn!:'Uel 3 tilel-:!ffi U1ll':iel.:Jfl11l.Ja1l.J1':irt'11flel1'11':ifJ 

Lrn:: ufl1~vi1vitl'1 LA':i.:Jfl1':i LLn:: ,J1::61'UV1~flav11~,J1::a-:ir1L -u1Pifl'lj1 
" 
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d 1 ., "',J-=- 'l b{leJtJ "l.ln1nU'YltJ'a::\Yl'U 'aUHU1 bVI 

,J 'a:: Lfl VI VI t!b VI~ El ru VI el {I 'a::~ ut.fi ru ru 11 VI 

cva. ~d d 4. cv '1 '1 .cl v d 

fl Wi;li.J'lJ(,l"lJe){Je)1\11WV!thmn i.JVl11VIV16lm VI fl b tJ b&lffW'a::\I eli.Jtn&J1'W 'a::tJfl'aL VltJ el 
' 

1. L tl'Uen;;i 1 'i EJ'U'i~i 1Vl'1 n~v1'a~'IJ~u~Vlii1~1V1 mu-w 'U5~iJ ~ ru1~ ,J~qiqi1 Lei nVl1e1 t vi c1u b vh 1111e1.ff u~1 

,J~qi qi11 V11111€l L vivu b vh~i1 (;11 LL Vltl-nei~ f'!1?1m1'111Ei LL'1~i1 r-J'1~1'UV11.:i1'1J1 n11~hJ1 '1ici1'U111~.:i'lleJ.:J 

m1Pi mn L vie:i-ruu~qiqi1 tL'1~ t tlur-i'1.:i1uV11.:i1'1J1n11~1ii'-r u n11 tr-itJ LL vd(,l1lJ111'1n tnru-n~ ri1111u\Yl 1 un11 

'W\11'a(U1bb\,l~~~1 ~Uflfl'1~1'a~(;\'1bb1111J.:JV11~1'1J1n1'aelV1{l'Ue)tJ 3 'a1tln1'a 1 U'aelU 5 U8B'lJ111'1~i1U\11n'J'U~~'U 
' 

'tltl-rUVl'U L\YltJ€lV1~1Je)tJ 1 'a1tJn1'a{;)eJ.:JL U'lJr-J'1~1tJ1'1cJ 
' 

2. L tlt.tmJ1'8n 1 'Ufl'1?fL(,l €11°1,i' tJ'll€l~:1.J11111V1 tJ1'1 tJ 1111€1 m1lJ1,1 tJ/111tl1tJ1,1 c1/f'!uv1,1tJ 1~vi'ur1 ru~1111e1ci1u~1u~ 
' 'IJ 

L vi tJUL vl1 -il~i1m1 ri1111'Uv1 tJVli5f'l1?f (,li bL'1:: bbr-JU~1'U1'1tJ €lv1~i\Yl L \IU 
' 

3. lJ'U'a~?l'U m1rumTvi1111ii1~ b U'lJ€11 \11'aEJ~'U~ffl~1Vl'1 n'lJ €1~,r n A n'lj1 'a~vlU'U~qj qj11 V1~a1 b ~\ln1'aA n'lj1 bb~1 

1111B 1 'Uff'HuiJ,J1~?1un11ru1l.Jt tlu 1 tJ(,l1lJ~ri1111ui;i{;)€l.:J 1ii'fo m1-ru1€1~'11ntl1~61'U111'1n?1v11~uwi1€lv 
" 'IJ 

1. Ltl'Ui!n1,1tJ 1111€l1f'l1n'a1'1tl 1'Ua~flvl ?11Vl'1J. lJfl(U1~'a~vlU'U~(\HU1 L€ln ?11'll11f'l1n'a'ai.lf'l1?1(911°1111€l , , ,v ,v 

1Vltl1f'f1?f(,l1°V11€11 'Llm'll1~tM tJ1'LJ€l~nu~1uii'1'U1V1tJ1f'f1?1(,li bL'1~b VIA l u faEi Ll'ltJiitlw?1um1run11v1'11,i'tJ 

1111€1Vl1r-J'1.:J1'Uii'1u1mm1lJ 1l.Ju€lcJff)1 5 tl Vi1€l:}Jfl ru1~tl~ruru11 VI ?11'll1vl~n~11~iitl1~?1Un1'at\Jn1'a 
1 1 V' V 

Vl11'1tJ1111€lV11r-J'1.:J1'lJii'1'lJ1f'l1m'alJ1l.Jii€ltJff)1 15 tl J~d mruii,J1~?1'Un1'at\J'UtltJff)1~ri1V1'lJ\11\)~{;)€)~lJ 

i!ni,i' c1<i1.:ii1'l11~?1u m1rub tl'U 1 tl muvl ri1111'Ul'l11:1.J 1 'LI lm ~n111 u_21'U~i!n1,i' tJV11€11f'f1m1,i'c1vl tim 

2. i1tl1~?1um1run11 b tlui1V1i!1 lr11.:i m11,1tJ ,.rvllm LL'1~1mm1iJ1111eJ l r11.:im1~i1'1m~ru~r1~1tJA~.:inu 

3. lJU'a~?f'U n1'at\JLb'1~fl11lJ b ~tJ1'1J1qJ1 'U?l1'tl11'1J1~\l~Vl1Vi'U1~ b U'U€11\11'a EJ~tl~n'lj1 L\YltJlJU'a~?IU n1'a ru1 'U 

n11~bL'1i!n?in'lj1 ?11m1ri 1 ~r\'1tl~n'lj1 bb 'U~ti11'Un11v1'11,1tJ btni!nPin'lj1tl~qiqi11 V11ii'LiJu€lv1~~ bb'1~ 

'Wf €ll-l?fi!'U?t'Ll'UVl,r'W m mb v1€l 1~i!n?im~1v1'11,i'c11ii'€1 V1.:J(,l€J b ~€1~ 
' 

4. 1111 n i1 r-J '1.:J1'UVI 1-:J 1'1J1 n 1 'a'Vi1el r-J '1.:J1'U'U1v)n'a'al-11111€1 ~.:i,J 'a~ ~'lj,5'jlj1€J r-J '1.:J1 'lJ~ (1 nti11 tl1 iu 'a~ btJ '1J1 . .n 'lJ 
.. 'IJ 

.f11fl€)(,l?f1111n'a'alJ Vi1el a.:JfllJ 1l-11!€ltJff)1 5 b~tl-l "~ 1ii'-rumTW\11'a(U1btl'U'Wbf'f'lj 
' 

1. i!n?i n'lj1~ri1'1~A n'lj11 'Llmr1n1'aAn'lj1?f\YlY11 tJ'll€l.:i1~vi'utl~ruru1(,l1 LL'1~{;)€l.:JnTrnirmb vi€lfo'Vlm -u1Pin'lj1 , "" "' , 
Afi'lj11~vi'uuru<n(,}An'lj1fl1tJ1~r1'a.:in11A11:1.J11lJi'.ieJ1 :1.J\l'W. ?t1Vl'1J. h..1n1An11An'lj1~ 1 tln11Pimn 

2565 Vl1el eJa1b ~\ln1'aAn'lj1'a~vl'UU~ruru1(,l1 bb'1~f11'1~An'lj1'a~vl'U'Uru6n(,}An'lj11l.Jtn'Ll .f11fln1'aAmn~ 2 
'IJ u u 

i!'Ufi~1u?1JJfl'a'lleJ foVJ'U bL'1~{;)€J.:JlJ?lt:11'Llm'W L tlui! nfin'lj11~vi'uu ru-ti (,}A n'lj1'lJ€l.:JlJVl11VltJ1'1tJ 1 'Lii'u-ruVJ'U 
' ' 

2. i1tm\YlLO~tJ?f~?fm~vi'uu~qiqi1(,lTil.J~1n11 3.001ui''U~'1irfl'a 

3. {;) €1-l:}J fl~ bb 'U'lJ.f11'1j1 e)-:J n ~'lj(,l1lJ b nru<vi n1 'ab 'LJ1 A n'lj1 (,1€)'lJ€).:J 111'1 n~(,l'avi?tir fl'a'llel-rUVJ'U bL'1 ~ ~1'lJ n1 'aalJfl1'1jt\J 

,nntl1'11'aEJLrn ~irn1,i' tJi1V1i111fl1.:im1 
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lii'1i.rn111'1 EJvi L ~1.JL 'U'\.Jvitlw'1n,; LL'1:::il1 ufu1ei~fl11l.1'11lJ11mnnei1"116 LL'1::: '7n1'1EJi1v1u1 LF11 ~ n71 LL'1::: 

tl1:::01'\.Jv1~n'1m~tl1:::G1~r1 L -ii1 ?imn 
" 
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b~elt! 161Jn7'.ifo'Vlt1'.i::iu'lfiru ru1 belfl 

'U'.i!:b!l'VI 'Vl'L!b'Vl~clrub~t! '.i::iumruUJ1belfl 

.,.,. -,d_ I':! "' ., 'i' 'i' "' ,., "" fl rum.Ju ~61Je:i .:ie11-i11W'Vlu'.in~1 ~'Vl11'Vlcl16'lm 'VI A btl b6'lt1Vfi::-ile1mn6'11'W'.i::t1A'.ib 'Viti e:i 

1. b u-u B1'11'HJ'lh:::6'1V1'1 n amvii.J riu~V1u1vi1V1 cl7U'W'Ufi~ilfl ru1 ~ i.J1 ruru 1 beJ nV11m vi clU b vi 1 V110.ff u~1 
'\J 6-.l , , U 1111 

i.J1qiqi11 V1'Vl1m vi clU L 'Vl 1-vi il t,\' 1 Lb 'Vlt1,rrn-l P11 ?l \91 'H'il7 ';i" tl LL6'l ::il ~H'l-l 7'U'Yl 7-l1 'll7 m '.ivihl1 'll611 'U'Vl~-l'LJ B-l 

n7 ';i" Pl mm ~Bf U'U1q)qj1 bbrl:: b uw:.m-n'l..!'Y17-l1'll1 n7';i"vihWu n7';i" bi:.Jcl Lb 'W ~\917l.l'Vl'1n Ln ru61'1~f)7'Vl'Uvl 1 'Un7';i" 

"W-il7'.inJ7Lb(,J-li-l 1 ~UflAr1v111-ltl17Lb 'Vl'U-l'Y11-l1'll1n7';i"eJ ci1-l1JeJt.J 3 11t.Jn11 1 me:iu 5 tlv0t!'Vl'1-l'LlU'11n1-uvi~'W 
' 

2. ilU'Ylfl17l.11~cJ~~~m{Li:.Jmb'W':i1-u5i1-u-um,Jri ISi 'Vl1B Science Citation Index Expanded 'Vl1B Scopus 

eJci7-l1Jelc.1 1 b~eJ-l1m::cJ::b'Jm 5 UfJeJ'W'\11'1-l 'UUbb(,J'J'Wvi~'W'LJBfU'Yl'W 1viclmruhmu'Ylfl17l.11~cJ~"Wl.llf 
' 

Lt-J mL 'W';i"b 'W,i7'W'UBl.1'1vi n1'Vluv1 ~0-li!B1'111 tlviiluV1m1l.!1~ cl~vlm1 Li:.J mL vd1 'W ,i7'W'UBl.1'1~7l.lvi n1'Vl-uv1~1l.l 
cU '\J 0,$ 'U 

1'W1fl1-ln111'1.J,i7'W::el1'17':i8~bic.1-l .. 
3. L u-uam'8n 1-umi'm\910{1~cJ'1JB-ll.l'Vl71'Yl cl7'1cJ '\1110 n~l.11~cl/'Vl'U1cl1~cl/f'l'W81~cJ ';i"::vluflru::'V11e1~1-u-l1'Wvi 

1 V 

L vicJrn vl1 611-lil n11n1'Vl'UvlcJ'Yl 0P11a~1 bb'1::LLi:.J'U-l7'U1~ cJ0ci1-l-Uvib '1'W 
' 

4. iJ,Jj::?J'\J n11run1 ';i"'Vl7'VIU'ivi b 'U'I.JB7'1718vii.J~m;1'V1'1 n"VB-lli nPi m n ';i"::~u,J1qi qj7 be) nvi~1 b ~'1 n7':iP1 mn bb~1 

'Vl1eJ 1 'Wmruil'l.h::au n7 jnJ1l.J b 'U 'U 1 tl ml.I vi F17'Vl'Wvlar eJ-llJ 07 '17 ';i"Vviiltl ';i"::?lu n7':itU\917l.lvi F11'Vl'Uvl~1l.l 1 'U 

1A';i"-ln7';i" 1-u,i1'U::01 '1116~ LtcJ-l LL'1:: ~e:i-l 1~fomjfUjeJ-llil7 ntl1::01'U'Vl'1na~1vitJj:::6'1ml 
_, V V 

1. Lu -uu ni ~ cJ 'VI 101 m mi~ cl 1 ml'-l n vi ?11 'Yl'll . il fl ru 1 ~ 1::~utl1 ru ru1 L e:i n a1'1J11 P11 n':Jj l.J P11 a~ 1'VI 1 e:i , , u ,v 

1'Vlc.17f'l7?!\911'Vl1eJ 1 'W?!7'1l1viL~cJ1'UeJ-l 11U-l7'U~7'U1'VlcJ7f'l7?!\911 bb'1::b 'Ylfl 1-u fa~ 119lcJiJtJj::?JUn7';i"tLln7';i"Vh1~c.l 

'Vl10vi1i:.Jr1-l1-u~1'W1P11m';i"l.l hlu0c.1n11 s tJ V110ilAru1~i.J1ru ru1 t V1 a1'1J1v1-ln~11~i1tJj::au n1';i"run1';i"vi1 
, , I.I u 

1~ cl'Vl1 eJ 'Vl1i:.Jrl-l1'W~1'W1f'l1 fl';i"':il.J hJue:i cln17 15 tJ -X-li1mruiltl1::au n 1':i ruue:i cJ n11vi F17Vl'Uv\lil::are:i-lil 

u n1~c.1zj-liJtl1:: ?JU n7':itU b 'U'W 1 U\917l.l~ F17Vl'I.J\91':i1l.l 1 'W 1fl':i-ln7';i" 1 'U,i7'1.J::'Uf11~ c.1Vl1el1f'l1 mi~cl~ Li cl-l .. 
2. i!U'Ylfl17l.11-.rcl~~Ylm{Li:.Jt.Jbb'W';i"b'Uji7'U'UB~'1 ISi 'Vl1B Science Citation Index Expanded Vl1eJ Scopus 

0ci1-l1JeJc.l 1 b~B-l1'W1::m~b16'17 5 UfJeJ'WVl'1-l 'UUbb(,J'J'Wvi~'W'LJBfU'Yl'U 1vicJmruhlilu'Ylfl11l.11~cJ~"Wm1 
' 

Li:.J mL -w11-u,i1'W'UBl.1'1vi r\'1vi'Wvi (;leJ-lillin1~clvii1uV1fl17l.11~cl~vlm'1" Li:.J mL 'W';i"1-u,i1u-u0l.1'1\917l.l~ r\' 1V1-uv1~1l.l 1-u 
~ " . 63 '\J 

1fl':i-ln7 ';i" 1 t!ji7'W::'Un1-.rcJ~btcl-l 

3. iJtJj::au n11run1';i"L U'W'IX1viu11flj-l n111~cl i~m LL'1::1P11m';i"l.!Vl101flj-l n7';i"viil'1 n'l:lru:: A~7cJfl~-l n'W 

4. lJU';i"::?l '\J n7';i"tLlbb'1::fl11l.l b ~cl1'll1'lj 1 'U?J7'lJ71"1l1vi-il::'Vl7Vl1J7~ b 'U'WeJ7'17';i"8vitJ~n'l:17 tvicJiJtJj::?JU n7';i"ru1 'W 

n7';i"vJLL'1unPin'l:11';i"::~uuru-n(P)Pin'l:l1 a1l.!11t11 ~ri1i.J~n'l:l1 LL 'W::tl11 'Wn1';i"vi11~mLriunPinw1tl1ruru1 t V1V110 
V ~ V 

tJ1ruru1L0n 1~ b 'U'WeJ ci7-l~ bb'1::'W1eJl.l?!'UU?!'U'U'Vlf 'W cJ7 mL ~eJ 1 ~'Llf1Plf1'1;7'Vl71~ cl 1~eJ ci7-l(,JeJ b ti eJ-l 
V V ' 

5. 'Vl7f1ili:.Jrl-l7'W'Y17-l1'll1n7':ivi1~-run11~Ylm'1' bi:.JcJ LL'W~1 'U11':i?!7':lvii1~00ci1 'U,i7'U'UeJl.lrl~b u-uvi t.JeJl.lfu 1 'WWvlU 
V "' V 

'U7'U7'll7~zj-l\,l';i"-lVl1eJ'1l.li'WfiflU'iX1'UeJ1'Yl cJ1U'W'UITTl.Jue:i cl n11 5 b ~m1u:: hWu f17j'WliJ7';i"(lJ7 b 'U'U'W Lf'l'l:i 
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1'UVJ'UL 'U1fi mfl Pi n~Trnvl'\.J'IJ rusri viPi mfl1l1tJ1mm-:In11fl11l.J~1l.J:W eJ "1 l.J ~'V'l. 51Vl'lJ. 1 'L!Il1A L1 t.J'U~ 1 

un11Pin~1 2565 vr~e:i ~~1L ~~n11Pimfl1:::v1utl1ruru1v11 vr~eJ t11ruru11 vi LL'1:::r\'1i;i-:1Pin~11:::v1u , '\J Ill U UV 

uru-ri vi Pi m:n hJLii'U 171A n11Pimn~ 2 'U'\.J'1-:11'Ll5lJ fl'j'1JeJ1'UVl'Ll LL'1:::(;1e)-:J:W3'11'U1l 1~ L U'U'UnPin~1Wvl'U , 

uru-nvifin~1'UeJ-:llJV111VltJ1i;i tJ 1 'Ll1'Ll1'UV1'U , 

2. fam~LO~t.J3:::5lJ1:::\91'\.Jn11Pl mnneJ'UVl'tJ1 hJ~1n11 3.25 1 'Ll1'U~?flJA1 
s., CJI OJ ' Vet I IV .,J CV QJ I CV ' 

3. (;le)-:Jl.JA::: LL 'U'U1l1~1e)-:J n()~(;l1l.J Lnru'l'l n11 L 'U1!"1 n~1(;leJ'UeJ-:JVl'1 n~(;ljV)G'fl.JA 1'l!eJ1'UVJ'ULL'1:::c.J1'Un113l.Jil 1~ru 

~1neJ1~11fJLL'1:::'Un1~ mr1vru1 LA1-:Jn11 

1 'L!mru~~Mil.J~'UeJ-:J'UnP1n~1 hlL U'U 1 tl~1l.JLnrusn 'Ue) 2 Lrn::: 'Ue) 3 (i1e)-:Jfi 'U1'\.J1eJ-:JA11l.J31l.J11ti~1fleJ1~11fJ 

LL'1::: ,!ni~mt1vr'W11m-:i m1 LL'1:::tl1:::6'1'UV1i;in'1'(;11~tl1:::a~l'i L -u1Pin~1 
'IJ 
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b1m.i1 "llnTafo'Vlu1:::~umru ru1 rn n 

th:::bll'Vl 'Vl'Ub'VJi£Jru'Vlel.:J 1::~umruru1rnn 

.,,,. ~dol"° "' ., 'i 'i"' ., "' 
fHlH'l1J'Uvl"llel.:J el1'11W'Vl u 1m~1 1J'Vl1'J'Vl £J16'1£Jb 'Vl l'l b 'W b61 m,n::'1el1J bnmw1::'Ul'l 1b 'Vl'W el • 

1. L U'Uel1'111V'\.h:::,h1,,~ n ~m~'Llfiu~h-1u1~1'Vl cJ1UW 'U5~i'.i ~ ru1~'L11 '1) '1)1 L el mffo L vi m.J L vh Vi~ el.ff 'U~1 

'L11 '1J t1)11 'VlVl~el L vi m.J L vh~ii(;11 LL 'Vl'U.:J1el.:Jf!1?1m1,1116 LL6'l~iii:-Jl;'l.:J1'UY11.:i1"ll1n11~hJ1 '1lci1'U'Vlil.:i"llel.:J 

m1fi mn b ~e11u'L11t1Jt1J1 Lb6'1~ L U'Ui:-J6'1.:i1'UY11.:i1"1l1 n11~1~1'u m .1bi:-J cJ Lbw ·fornm« n Ln ru?i~ n1'Vl'U~ 1 'Wm1 

vl,111ru1LLt,1.:i~.:i1~uflfl6'1\9111.:J(;11LLVl'U.:JY11.:J1"ll1f111el~1.:iue1cJ 3 11cJm11melu 5 tlcJel'WV1~.:iuu,11n-1'W~~'U • 

2. iiUYlfn1lJ1~cJ~~vh.1~Li:-JmLw11'W!1'W'LJell;jl;l ISi 'Vl~el Science Citation Index Expanded 'Vl~el Scopus 

el~1.:JUelc.1 1 b~el.:i1m~cJ~b1611 5 UcJel'U'Vl«.:i U'Ubbt,11'U~~'U'lJel1'\.JYl'U 1~£JmruhJi'.iuY1fl11lJ1~cJ~vllJ~ , 

bf:..J clbb wi1 'U,i1'U'LJell.Jfl~ f11'Vl'U~ ~el.:Ji'.iel1'1116~iiUY1fl11lJ1~ c.1~vh.1~ bf:..J clbb wi1 'U~1'U'LJel lJflvl11J~ f11'Vl'U~11lJ 
d.ll \J d.ll \J 

1t11fl1.:in111t111'U~el1,111v~Llv.:i 

3 . L U'U?im:an 1 t1fl«mvlB1i~v"llB.:JlJ'Vl11Y1V1«v 'Vl~'iJ m1lJ1~v/V1iJ1c.11~v/At161~v 1~vi'uflru~'Vl~Bci1t1.:i1t1~ 
, \J 

Cll I 4 Cll O ~ .c:,,<V I Q,I 

b Ylc.1'\.Jb Yl1 '1f.:Jl.Jn11 f11'Vl'U~VY151"11?lvl1 bbfl~ bbf:..J'U.:J1'U1 '1 V'iJV1.:J"ll~b '1'U • 
4. ii'L11~au rnw1m1v\'1V1u1~ L ut1e11,1116~1.ffo1j1V1« n"ll'i:l.:JU nfi n~11~vi'u'L11t1Jt1J1 LB n~ J1 L ~'1 m1?i n~1 LL~1 

Vi~'i) 1 'Umruii'LlT~?l'\.J n11ru1llb U'U 1 Dvl1lJ~ f11'Vl'U~~el.:ii'.ie:i1,1116~ii'Llw?1un11ruvl1lJ~ f11'Vl'U~11lJ1 'U 

bf11.:im11 'W~1'W~m,1116~ Llv.:i LLfl~~e:i.:i 1~1un11fo1el.:i'11 n'L11~ 51'W'Vl« n?lvl1~'L11~~1 el~ 
~ \J \J 

1. L U'U'W ni~c.1V1~e11P11 n11~v1 mt.:i n~ "11Yl"ll. iifl ru1~1h~vi'ui.J1ru ru1 L'i:ln "11'1111 P11 n 11l.JP11 ?ivl1Vl~eJ 
. , , tJ " 

1YlV1P11G'lvl{Vl~el 1 'LI?l1'1J1~b~ cJ1'LJ'iJ.:Jfl'\.J.:J1'U~1'U1Ylc.111"11?1vl1 bbfl~L Ylfl b 'U faE'.j b~Vi'.ii.J1~?1'\.J f111()Jfl11'Vl11~V 

'Vl~el'Vl1f:..J~'M1'U~1'U1A1m1lJ 1llueJcJn')1 5 ·u Vl~eli'.if1ru1~i.J1ruru11 Yl G'l1'1J1v1.:Jmh1~i'.ith~?1'\.J f111()Jfl11'Vl1 , , u ti 

1 ~ VVl~elV11 f:.,Jfl ,:j 1'U~1'U1P11 mw 1llueJ Vn')1 15 tl J.:i-n' mruiii.J1 ~au n11 ruuel V n11~ f11'Vl'U~,J ~~el.:ii'.i 

uni~cJ6i1.:ii'.ii.Jwau rn1ruL U'U 1 tlvl1lJ~f11Vl'U~11l.J 1 'W bfl1.:J rn11 'W!1'W~uni~ cJ'Vl~el1 P11 mi~cJ~ Li v.:i 
2. iiUYlfl11l.J1~V~~vll.J~bi:-JcJLbW1'1'U!1'U'LJell;jl;l ISi 'Vl~el Science Citation Index Expanded 'Vl~el Scopus 

el~1.:JUelV
0 

1 b~el.:i1t11~cJ~b1611 5 UcJel'UVl«.:i U'\.Jbbt,11'U~~'U"llel1'\.J'Vl'U b~cJmru1lliiuYlfl11l.J1~V~vll.J~ , 

bf:..JcJ bb 'W1b 'U~1'U'LJell.Jfl~f11Vl'U~ ~el.:ii'.iun1~cJ~i'.iuY1f111l.J1~V ~vll.J~ bf:..J clbb ~ 1'1 'U~1'U'LJell.Jflvl1l.J~f11'Vl'U~11l.J 1 'W 
d.ll \J d.ll \J 

1m.:im11 'W,21'U~u ni~ cJ~ Li cJ.:i 

3. ii'L11~a·tm11ruf111b U'Ui1VIU1 bfl),:j f1111~cJ ~lil.l'U1 bbfl~1A1m1l.JVl~e) bfl'M f111~ii«n~ru~f1~1cJfl~,:j fl'U 

4. i'.ith~au n11{UbLl;'l~fl11lJ b zjV1"ll1t1) 1 'LI?l1'1J11"ll1~'1~'Vl1VIU1~ b U'Uel1'111V~'L1~fo~11~cJi'.i'L11~?1'\.J n11ru1 'U 

fl1)~bbl;'lUnfin~11~vi'uuruonvifin~1 ?11l.J1)tl 1 ~A1'U~n~1 bb'U~°LJ11 'Un11V111~cJ bbnunfin~1i.J1ruru11 'Vl'Vl~el \J ., ., 

'U1 ruru1beln 1~ b U'Uel ~1-:J~ bbl;l~W{ell.J?IU'\.J?l'U'U'Vl1W cJ1 m b ~el 1 ~unfin~1'Vl11~ V 1~el ~1-:J\,lelb ~ e),:j ., ., . 
5. 'Vl1niii:-Jfl.:J1'U'Vl1.:J1"ll1n11~l~fom1~vluwLi:-JV Lb wi1 t1111?111~iizje1e1~1 'W,i1'U'LJBlJl;'l~b U'U~ Vell.11'\.J 1 uwvi'u 

\J ~ \J 

'U1'U1"ll1~-i1.:i vl).:JVl~el'1l.Ji'W5flUi1'LJel1'Vl V1UW'WITTllue:iv ff'J1 5 b ~e),:j '1~ 1~forn1vl,111 ru1 b U'Wvl LA~ 



- 10 -

1. i!nri n~1~n1~.:irin~11 'Ufl1fln1iPlfnfl~\ilVl1 EJ'!Je),:)1::/~'I.JtJ'1qit111\il'1 Vl~B tl1qiqi1 t 'V1LL'1~~B'1 n1i'1lJAiL ~e) 

1'\.J'Vl'UL'V1An~1rin~1i~~'I.J'Uru"Yi\ilAn~1mt11mm.:in11r111l-J~1l-Jjje)., m1w. '11'Vl'll. 1 'LJfl1AL'1EJ'U~ 1 , 

Un1i~n~1 2565 Vl~el ~~1Lhn11~n~11::~utl1nHu1v1'1 Vl~B U1C\HU1b'Vl LL'1~n1~.:irin~1i~~'\.J 
\I uu "" 

uru"Yiv1~n~1hlLn'U mr1n11Pin~1~ 2 ,1u~.:J1'U'1lJAi'llel1'\.J'Vl'U LL'1~~e).:J:WGH11'LJ.f11WL'U'Ui1nrin~1i~~'\.J , 

Uru<n\ilAn~1'llel.:Jl-JVl11YlcJ1~EJ 1 'Ll1'LJ1'\.J'Vl'U , 

2. :wLmviLO~EJ'1~'1l-JW~'\.Jn1i~n~1ne:i'UVlihhJ~1n11 3.501'W1'U~aum 
ti c4 CV ' V4 I 111.J ,d 111.J CV I QJ ' 

3. \ile).:Jl-Jfl:: LL 'U'U.f11~1e).:J n~~\il1l-J Ln ru'o/ln 1iL 'll1P! n~1 \ilel'llel.:JVl'1 n~\ili'V1'1l-JA i'lleli'UVJ'U LL'1~t:-J1'U n1 i ?ll.Jfl1~ru 
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