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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 (NOT&I) 

1.2.2 Parts manufacturing 

1.2.3 Maintenance Technique 

1.3 Aviation and Space Technology 

2. Robotic and Automation 

3. Creative Economy 

meuwa.:i.:i1'1J 

1. Energy Storage systems: Battery pack 

2. Renewable Energy: Biodiesel 

3. Energy Efficiency 

meimn~111'.i 

Smart Agriculture 

" n";ieJ\Jn1";iLbW'VIEI 

Medical devices and diagnostic 

n'.it1U'Vli'wa1m5'.i";i11'tf1;j mt~~.:i u 1 ~ilei11 
BCG: Bio-Economy, Circular Economy and Green Economy, Bio-Mass Conversion, Waste 

Utilization 
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n'5e>\J Bio-Refinery 

n1'51~EJoW \Pll'lJ1vlLRm-b'ei.:i 1 tJ~1'lJ~1.:t 'l Ll'I El LO'Vn::~1'1.J n1'5tltl n LL 'U'ULL'1::~1'1~.:tejU mruLR~tl.:t~m \11'1t>l'l;.J'lJ 

m::'U'.l'lJn1'5i:.J~1111 '1.JejlJIG'l1Vln'l'5lJ Bio-Refinery 

O"itl'U L VI fl 1 \J lfl el~::'U'U11 <II 

nT-s1 ~ E.loW \Pll'lJ 1~ LRm-b' tl.:t n'U ';i::l'U'U'51.:t en Vi m ';ioW \Pll'lJ1~'lJG'i'.l'lJ ~'lJ LL 'U'Uvi LR v1'11 tl.:t n1 ';ioW \Pll'lJ1 O"i::l'U'.l'lJ 

n1'5i:.J~\Jl n1'l1~EJ~1'1.JnT'S'lit1lJU11.:i ';i::l'U'Utl1W~'1qJqpru ~1'1.Jfl11lJU'1tll'lflv LlJ'lJ~'lJ 

me:im vifl lu laaaLanvi1e:iiln-.fa51o~v:: 
n1'51~v-W \Pll'U1vi LR v1'1lt1.:i n'U n1"S L ~lJ R11lJ '11lJ1'5t:l1 '1.Jej \11'11VI n'5'llJ~ L~ nV1'5t1iln~eJ°'1Q~EJ:: ~.:i LL~ 
n1'5t1t1mL'U'U ni'li:.J~IJI n1'5U'l::nti'U m'51LR"S1::l1LL'1::VJl'IG'lt1'U LU'lJ~'U 

me:iu Energy Storage 

m'l1~mL'1::oW~'U1viLRm'li'ei.:i n1'loW\Pll'lJ1~'lJLL 'U'U .:t1'U1~v~1tJ1'11'1 n1'li:.J~\11 m,-i.J,-::nei'U n1"SYll'IG'lt>'U • 

O"itl\J Al LLfl:: Big Data 

mti'U1~EJLL'1::oW\Pll'U1viLRm'llti.:in'ULVIRLtJL'1~ Al LL'1:: Big Data 1tJVJnn~lJejlJIG'l1Vlm'llJn'l'llJ 

.Q&I' .., d ., .c:. 
n"atl\Jn1'a151V LLfl::'Wfl.l\J1L 'WtlVltl.:J Cl'LI 

m'l1~EJoW\Pll'lJ1L ~eiVfei.:ta'U mVi n1'loW\Pll'lJ1LR~t>.:t~mn'1n1'5Ln'l~\11'5 n1'l1~EJ~1'U'5::'U'Utl1 n1'lU1Ul'l'!lt>.:tL~E.l 
' ' ' Q.I Q.I Q.I Q.I I.I Q. ~ I I <Q. CV 'U Q. 

n1'll'ILL'1;.Jl'Jn1'l"lm:: IJl'1tll'l;.)'1.Jn1Wl\Pll'lJ1'lJ'.l\Jln'5'llJ'l::ll'l'UVltl.:tt:l'lJ n1"SL "lllJlJ'1fl1LLni:.J'11JlJlW'flVleNt:l'lJ 
" " 

V13.J1tlb VIA, .:t1'U1~vvieiv"ltJmtl'U1~vij.:iL th ;.i:: 1~-r'Um"S'W;.J1"SW1 Lll'lJ'W Ll'l~ " . 



- 4 -

.,Q ttd_ ~ .Q, " T T 4=1 .., .:!Ill 

flWiUJ\J lJl'Uil-3 il'l1il1'ifl'Vlu ".in'l~t1 3.l'Vl1'l'Vlfl1i'IVL 'Vlfl L 'IJ Li'lfJW".i::1ilil3.I Ln fl1W".i::'IJ fl".ib 'Vl'Uil • 
i. L lJ'IJen'1THJtJ".i::1il1V1anl.'1l'l".ivltJi1u~V1-U1vl1vi v1ilvmcrvliifl ru1~tJ~run11 Lern'Vl7m Vi ffU L vh vr7v.ff 'U~1 

\J d.J • • ..,v~ 

tJ~ '1! qJ1 L viV17a L Vi vu L vhvlii ~1 Lb V1'11..:i ".iti..:i 1'11l.'11'1".i1'11 ".i6 Lbfl:::ii ~fl ..:i1'Uvi1..:ii'lf1m ".ivlhl1 '!i~1'UV1tl..:i"llt1..:i 
m".iPl n1!!'1b~eJ"sutJ~qJ'1!1 Lrn::: b lJ'U~fl..:11'U'VI 1..:ii'll1 m".ivl1~1'u n1".i b~ mL Yi ~1'11l.l'VI"' n Lnru'1vl ri1V1u~ L 'Un1".i 

~'11".iru1LLl'i..:i~..:i'l iXuflflai;i°1".i..:i~1LL V1'11..:ivi1..:ii'll1m".itiv1..:i-Utiv 3 ".i1vm".i 'l u".iau 5 uf1t1'UV1a..:ii1u'11n1'uvl~'U , 
"lla1'uvi'U 1~vtiv1..:iifav 1 ".i1vm".i~t1..:iblJ'U~fl..:i1'U1..ijv · , 

2. Lllul.'1m"Bn1 'Ufl"'l.'1bl'lti11..ijv"tla..:il.J'Vl11viv1"'v V17a n~l.J1..ij'v/V1'111v1..ij'v/f!!'U61..ijv ".i:::~uflru:::V17a~1m1'U 
d.::1 I .d.:::i1 0 ' ..::::\CV I CV 

VIL vivrn V11 'l!..:il.lm".im'Vl'U~~'Vlul'11l.'1m Lbfl:::bb~'U..:11'1.J"l"'ilfltim..:i'l!~b "'il'U 
"" .- o .,.,J~ .-.J. 1~ ., .,.,. "'.I .. ~dod ~ ., 

3. lJU".i:::l.'1'Un1".iWn1".i'Vl1'\llU1'Vlb 1J'UeJ1"'il1W'VI u".in'l!l1'\llfln"lleJ..:l'Unl'1n1!!'1".i::l~'U u".iqjqj1 L 'Vl'Vll.'11b ".i"'iln1".il"lfi1!!'1bbfl1 

V17a 1 'UmruiitJ".i:::au m".iru1" L lJ'U 1 tJ l'l1l.lvln1V1'U~ ~a..:i 1~-ru m".i1'u ".ia..:i "'il1 ntJ".i:::u1'UV1a n'j l'l".ivltJ".i::1il1a tj 
~ Q.I QCV 

flWi13.1\JlJl'Uil..:l'IJfi'l1ilfl i1'l'Vl'tf • • 
i. Ltl'U'l1n1..ij'v V17ti11'11m1..ijv 1'U6"..:in~ a1vi'll. l1f1ru1~".i:::~utJ~qJ'1J1Lan l.'11"U11mm".il.11'11l.'11'11V17a 

1viv11'11al'l1'Vl7a L 'Ul.'11"ll1vlb~ v1'1ia..:i nu..:i1'U~1'Ui'Vlml'11l.'1l'l1 Lrn:::L 'Vlfl L 'U 1flfj 1~viitJ".i:::l.'1u n1".irum".ivi11..ijv 

V1~av11~fl..:i1'U~1'U11'11m".il.11"-Uavn11 5 ti V17t1iif1ru1~tJ~qJqi11vi l.'11"tl1~..:imh1vliitJwl.'1um".irum".ivi1 
1..ijv'Vl7tiv1'1~fl..:11'U~1'U11'11n".i".ilJ 1"-Uavn11 15 tJ ~..:id mwiitJ".i:::l.'1'Un1".irui!avn11vlri1V1'U~"'il:::~a..:iii 
'11n1..ij'vzj..:i31tJ".i:::l.'1u m".irub lJ'U 1 tJ\Jl1l.lvlri1V1'U~~1" 'l 'U Lfl".i..:Jm".i 'l u~1'U:::i1n1..ij'v'Vl7a1mm1..ij'v~L~v..:i ... 

2. l1tJ".i:::au m".irum".i L tl'U~1V1-U11fl".i..:i m".i1~v w l>ll'U1 Lbfl:::11'11m".il.JV17ti Lfl".i ..:i m".ivll1"' n1!l'ru:::fla1 vfl~..:i n'U 
"".1 .. .. 'l .. .. 0 ..... ~ '""'.1"" ~ "".1 -:"! 3. lJ u".i::l6'1Un1".iWLbfl::lf111l.J L 'llfl"l'lf1qj 'Ul.'11'tl11'll1'V1'1::1'Vl1'\ll'U1'VIL 1J'UeJ1'11".iEl'VI u1fi1!!'1 L~fll.J u".i::ll.'1'Un1".iW L 'U 

n1".ii:JLrni1nPin1!!'1 a1m".ifl'l iXl"11tJ~n~n Lb 'U:::'lh'l 'Um".ivi11~mLrii1nPin1!!'1tl~C1J'1J1 L vi1~L tluav1..:i~ bbfl::: 

Y'l~t1l.ll.'1'11ul."l~'UV11'Yl mmL ~ti 'l ~i1nPim~nvi11~v 1~t1~1..:i \Jlm ~a..:i 
4. '\111 nl1 m:1..:i1uvi1..:ii'll1 n1".i'Vl7ti~ fl..:11'U'U11'1 n".i".il.l'Vl7ti~..:itJ".i::: ~1!l'~'Vl7ti ~fl..:i 1'Uvlfl n-w11 tJ'l-titJ w lv'll'U1 'U ... .. 

mfleJIPll.'11'\lln".i".ilJ vr7ti 61..:ifll.l 1"-Utivn11 5 L~a..:i "'il:::1~fom".i~"'i11".iru1L\Ju~bl'11!!' , 

fJrua3.1u~'Uv'3i!nf1n-~1 

1. iJnPi n1!!'1vlri1"'..:iPi n1!!'1 L 'Ufl1fln1".iPi n1!!'1Gl~Vf 1 fl'tleJ..:J".i:::~utJ~qJC1J11Pl~ bbfl:::~ti..:ln1".il."l~fl".ib ~afo~'Ub oU1Ff n'l!l1 

· Pin1!!'1".i:::~uuru~l'1Pin1!!'1fl1v'lmfl".i..:im".ifl11"~1"iia., l.1'1Y'l. l."l"l'Vl'll. L 'Ufl1fl m".iPl n1!!'1vl 1 um".iPin1!!'1 

2565 'Vl7a ~'11L~'1m".iPimn".i:::~utJ~qJ'1J11'1~ Lbfl:::ri1a..:iPin1!!'1".i:::~uuru~1P1Pin1!!'11"Ln'U mflm".iPin1!!'1vl 2 

i1ut1..:i1'Ul."l~Fl".i'tla1'uvi'U Lbfl:::9la..:ii1l.'1 m'LimY'l L ti 'LI'l1 nPi n1!11".i:::~uiJ rusn lJI Pf n1!!'1"llt1..:il.JV111vi m"'v 'l 'U1'Ufovi'U , . 
2. i1Lm~Lu~vl."l:::l."ll.J".i:::~umqJC1J11'1ThJ~1n11 2.75 'l'LI1uvll.'1~fl".i 

I.I q QJ e' IV.ct I Cl.I ..J QJ QJ I Q.I < 
3. l'leJ..:Jl.l fl::: LL 'UUfl11!!'1ti..:i nq1!!'1Pl1l.l Ln ruon n1".i b 'tl11'1mn l'leJ'tleJ..:l'Vlfl n~l'l".i'Vll."ll.l fl".i'tleJ ".i'U'VJ'U bbfl::: ~1'Un1".il."ll.lfl1'l!lru 

"'il1 nm"'il1".ieJ Lbfl:::tin1~ v~1V1-U11fl".i ..:i m".i 

'l'Umruvlflrul."ll.IU~"lla..:ii1nPin1!!'11"Lll'U1tJl'l1l.lrnru'1 -ifa 2 Lbfl:::'lia 3 ~a..:iffiu1'u".it1..:ifl11l.ll.'11m~l1"'il1nm"'i11".i6 
Lbfl::: i1n1~v~1V1if11fl".i..:im".i Lbfl::: tJ".i:::51'UV1anl.'11P1".ivltJ".i:::l."1..:iFi"L-U1Pin1!!'1 .. 



- 5 -

L~B'IJ 111m"ai''U'VJ'Y "a::~uilii.y cy11 'VI 

\.l".j::IJ)'VI 'VJ'YL 'Vl1Uty'VIB'3 'a::~'U'lfityt_y1b 'VI 

._ f'.d. I':! "" ., T T ""' II "" fl rua1J'UA110'301'11'aU'Vl'l.J'an'~1 11'Vl11'VIU1tlU L 'VI fl L 'IJ Li'IU'W'a::'1011 Lni'l1'W"a::'Ufl 'aL 'Vl'IJ 0 

1. L U'UB1'11"a6tl"a::"ii'1vi'1n~l'l"avltl~u~viiJ1vl1'Vlv1il~ 'Ui5vli'.if>1ru1~t1~qiqi1 LB nvi~B L Vi vu L vh vi~B.ff 'U~1 
tl~qiqi11 'VIVl~B L Viau L vhvlifohu. Vl'l.i.:J"aB.:!1311'11Pl"a1'11'aEJ LL'1::iic.JGN1'U'V11.:J1"ll1fl1"avl11i1"1ia1'LIV1ti~'!JeH 
m"aPi mm ~B~utl~qiqi1 u.a::L llmm.:11'U'V11.:i1"ll1m-svll~i'um-sLc.1EJ LL ~~1P1111vi'1n Lnru'1vlti1V1'Lil'l 1 'Um-s 

~'11-sru1u.~.:i~.:i 1 l11iF1F1a~1-s.:i~1Lm'l.i.:i'V11.:11"!l1m-sB~1.:ii!Ba 3 -s1 um-s 1 'LI-SB'U 5 tlEiti'LIV1'1.:ii.Ju"1n1''Livi~'U 
'!Jtii''U'Vl'U 11'1E.1Ba1.:iiJe:iu 1 -s1vm-s~B.:!LU'Uc.J'1.:!1'LI1-;ij'EJ • 

2. L U'U'1111"Bn 1 'LIFlfl'1LIPIB{1-;ij'a'!JB.:JlJVl11'Vlmau vi~B n~lJ1-;ij'v/vi'l.i1v1-;ij'a/131'U61-;ijv -s::~uF1ru::vi~Ba1'U.:11'Uvl 
• • 'U 

4 I ~.QI 0 ' <Q.Q.I I Q.I 

L 'VI E.J'UL 'V11 'il.:111 m-s n1Vl'Ul'l~'Vltil311'11'l'l LL a:: U.c.J'U.:11'U1" E:.ltl E.11.:l"lll'l L ':\l'U 

3. iit1-s::G'lum-srurn-svi1viiJ1vl L ll'Lim':\11-s 6vit1~n~1via n'llB.:ii1nPimn-s::~utl~qiqi11 'Vlvlri1L ~\Jm-sPin~1 u.a1 

vi~B 1 'Limruiitl~::G'lu m-sruUJ L U'U 1 ti mllvi n1vi'U l'l ~e:i.:i 1~i'u m-si'u-se:i.:i '11 nt11::ti1'Uvia m11P11vit11::"ii'1B~ 
'U 'U 

&IQ, " Q .., 

f!Ni;!lJ'UA1ltl-3'Un1'1U fl1'Vl"lf. 

1. Ltl'Ui.Jn1-;ij'u vi~B11311n11-;iju 1mY.:inl'l '11'Vl"ll. iif>1ru1~-s::~utl~qiqi1LBn '11'!l11P11m1lJP11'11P1{V1~B 

1'VlmP11'11P1{vi~t11 'LI'11'!l1viL~a1-Um nu.:11'U~1'LI1'VlmP11'11P1{ LL'1::L 'VIFI L 'LI 1a~ Ll'l viit11::'1um1rum1vi11-;ijv 

Vl~Bvi1c.1a.:i1'U~1'LI1mm~11 ~i!Ban11 5 ti vi~tiiif>1ru1~t1~qiqi1 L'V1 '11'!l1~.:in~11vliit1~::'1um1rum1 
vi11-;ij' E.JVl~tlvl1c.J~N1'U~1'U11'11m1lJ 11iiJB vn11 15 ti ~.:ill mruiitl-s::G'l'Ufl1-SruiJe:ian11vin1V1'Ul'l'1:: ~ti.:iii 
i.Jn1-;ij'a~.:iilt1~::61um-sruL 'i'.J'U 1tl1P111Jvin1vi'Ul'l~11J1'LI1FJ-s.:im-s 1 'LI~1'U::i.Jn1-;ij'avi~t11mm1-;ij'u~LgEJ.:i ... 

2. iit1-s::'1um1rum1L tl'U~1viiJ11F11.:im11-;iju ~w.i'U1 LL'1::1f'l1m1iiV11t1 LF1-s.:im1viiian~ru::F1a1uF1~.:inu 
3. iltl -s::G'lu m~ru LL a ::m11J L ~ m"ll1qi1'LI'11'!J11"ll1vl'1::v'i1viiJ1vi L tl'LIB1'11-s6vit1~n~111'laiit11::'1u m-sru1 'LI 

m~l'lLrni1nPin'W'1 '111J1~'11 l1fi1tl~n~1 LL 'U::tl11 'Um1v'i11-;ijv u.ni.JnPimntl~qiqp L 'Vl L~L tJ'Ue:i~1.:i~ u.a:: 
'U 

~~B1J'1tJ'U'1'U'U'Vli'~ EJ1n'SL ~B 1l1i.JnPin~1v'i11-;ija1~B~1.:J~BL ~m • 
4. vi1 nii c.Jlil.:J 1'U'V11.:J1"ll1 m-svi1Bc.1 a.:11'U'U11Pl m-s11vi1e:i~.:itl~:: ~~jvi~B c.Jlil.:J1'Uvl~ ntl11 t111lt1 -s:: LEJ"ll'LI1 'LI 

.f11FIBIPl'11Vln'l'S1J Vl~B a.:1F11J 11iiJe:ian11 5 L~tl.:! '1::1~i''Ufl1'l~'11-SUJ1LU'U~LP1~ • 

1. i.JnPi n't!f1vl ti1a.:ifi n~11 'U.fl1F101-sPi n~1'l1'1Vl1EJ'!JB.:11::1'1utl~qiqi11P1~ LLa::~t1.:im~'1lY Fl -SL ~e:ii'UVJ'UL-U1Pin~1 
Pin~1~::~uuru*i1P1Pin't!f1.fl1EJ1mFl-S.:Jfl1~Fl111J~1lJi'.ie:i., 1J'1~. '11'Vl"ll. 1 'LI.fl1Flfl1-SPin~1vl 1 tlm~Pin~1 
2565 vi~e:i ~'11L~'1m~Pin~1-s::~utl~qiqi1l'l~ m~::ti1a.:iPin~1-s::l'1uuruii1P1Pin't!f111iLn'LI .fl1F1m1Pin~1vi 2 

i.Jui1.:i1'U'1lJFl~'!Jtii'u'Vl'U LL a:: ~-eNii'1m'Lim~ L tl'Ui.J nPi n~1-s::~uu ruii IPIPi n~1'!JB.:11JV111'Vlma v 1 'LI1'Ui''U'Vl'U • • 
2. iiLn~l'lLU~aa::aii-s::l'1utl~qiqi11P1~~1n11 3.001 'LI1uvl'16YFJ-s 

I.I cl Q.I ' 'J,I 4 I Q.J d Q.I CLI I Q.I ' 

3. !Ple:J.:J1J FJ::LL 'U'U.fl1~1e:i.:i nq't!fl'l11J Lnru'1 m-s L '!J1P1 n~1!'lt1'!Jt1.:ivia n~l'l~'V1'11J Fl~'!Jt11'UVJ'U LL a:: c.J1'Un11'11J.fl1~ru 

'11nm \11~ 6 LLa::iJn1-;ij' v~1vii!1 LF1-s .:i m-s 



- 6 -

1'Wm-rllv1f1ru'1ullii"!.la.:i-UnPimnhiLfJ'UhJvm..1LooJ'1 -Va 2 Lba::-Ua 3 !Xa.:iiii.J1:::'1um·Hllvimw1.:ii1-:ifl11u'11uTrn 

~1'Um11..ij't1vl L ~'UL u'Wv1i.J1:::..ijn~ Lrn::m ui'u-sa.:im1u'11u1-scilil1nt11lil11 c1 LL a:: -Un1~ t1~1V1ti1 tfl1.:im-s bba:: 

'IJ-s:::li1'U'Vl"'n'1~-sv1i.J-s::'1.:ifi"L i1Pimn 
" 



- 7 -

d 1 .,_ ., .e 
L'iv'Y "lln111\J'VJ'U':i:::fl\Jm'ljty1Ltin 

ti ... .. ., .e 
':i:::UJ'VI ~'YL\11tlglJL'i'U 1:::'1\JID'lj'!J1Liln 

ftNa:1Jllii"lla.:ia1~1':iavf mnti1 :1JV111'VIE.11am 'VI fl 1 u Litaw':i:::~e:i:IJLn il1vn:::mnL V1ue:i 

1. L tl'Ue>1'11':iatlw'11111an\1mvit1~u~111ti1vi~h1 EJ1ilvfutivli1~ rui\91hfiqiqi1 Le> n111~a L Vim.JL vl1 vr'ia.ff 1.1~1 
ti~ qi qi1 l V1111~e>:L Vi EJUL vhviii~1 LL 'VIU'i':it1.:i 1'11'1\9l':i1'11':i6 uri:::ii ~HM 1'U'VI 1.:i1'!11 m':ivlhi1'1ici1'U111U.:i'tlti.:i 

m':iPi n'ti1L yj a1'ut1~qiqi1 LLri::: L tl'Ui:.iri.:i 1'U'VI 1.:i1'!11 m':ivtl~-ru m':i Li:.J EJ LL Vi ~\911:1JV1a n Lnru"fivlfi1V1'Ul'l L 'Un1':i 

~'11':iru1Lb!Jl.:i~.:i 1.~uf'lf'lr1~1':i.:il'l1Lb 'Vl'll.:i'Vl1.:i1'!11m':iav1.:itiaEJ 3 ':i1Eln1':i 1. 'Uwu s t1Elei'U'Vla.:iuuli11n-l''Uvl~'U • 
'!lu1'U'VJ'U L~EJe>~1.:itiuEJ 1 ':i1EJfl1':i~u.:iLll'Ui:.iri.:i1'U1~EJ 

2. iiU'Vlf'l11:1J1~E.l'ViPl~:1J'W°Li:.JEJbb'Vi':ib'U~1'U-ii'eilJ'1 ISi 'Vl~eJ Science Citation Index Expanded 'Vl~u Scopus 

eiv1.:itie:ia 1 L~ei.:i1. 'U':i:::EJ:::L 1ri1 s tlElei'U'Vla.:i urnL\911'1.Jvl~'U'tleifu'Vl'U 11'1EJmril'l.l.iilu'Vlf'l11:1J1~EJ~~:IJ'W° • 
Li:.JEJLL vd1. 'U~1'U-uiu:1Jrivl n1V1'Ul'l ~ei.:iiieiT<i11':ivvliiu'Vlf'l11:1J1~EJ~Vluw Li:.JEJ LL Vi':ib 'U~1u-iiei:1Jr1\911:1Jvl n1'Vl'Ul'l~1:1J 

• \I 61 '\I 

L'UL~':i.:in1':i1.'U~1u:::e:i1'11':iay;L~EJ.:i ... 
3. L tl'Ua:1J11in 1. 'Ufl"'m\9lui1~EJ'tleJ'i:1JV111'VI maEJ 'Vl~u ml:1J1~EJ/V1'll1EJ1~EJ/l'l'UV1~EJ ':i:::~tJf'lN:::V1~ei~1'U.:i1'Uvl 

' . ,, 
Cll I d Clf o ' <1::111.CLI I CV 

b 'VIEJUb 'Vl1 'il'i:1Jn1':in1'Vl'U~~'Vlfil'11'1\9l':i bb'1:::bbi:.J'U'i1'U1'1t1BEJ1'i'!ll'lb'1'U 

4. iJtl':i:::'1'1.J nTrnl n1 ':ivi1'VIU1vl b tl'IJU1'11':i vvltl~ fl'li1'Vla n'!I ei.:iu nPi n'li1':i:::~'l.Jtl~ qiqi1 LB nviGt1 b ~'1 n1':i Pi fl'li1 ua1 

'Vl~ei 1. 'WmwiitlwatJm':iru1l.i L ll'U 1 ti m:1Jvi n1'Vl'Ul'l~ei.:ii1tn'11':iavliitl':i:::aum':iru\911:1Jviri1V1u~~1:1J1 'U 

Lf'l':i.:im':i 1. u~1'U:::m'11':ivy; L~ EJ.:i LLri::: ~ a.:i 1~1'tJ m':if u':ia.:i'11 ntl':i::: B1'U'Vla na\9l':ivltl':i:::'1°1 av ... ,, ,, 
UQ. .., .:::::.. °' 

ftNa:1Jufl11e>.:iun1~a a-:i'Vl'll. 

L Lll'Uun1~a,,,~a11'!1n':i1~EJ 1.'UG1.:inl'l a1V1'!1. i1~ru1\9li':i:::~utl~qiqi1Le:in a1'!1111'11n':i':i:1Jl'!1al1li'Vl'ie:i 

1'VIEJ1iat1a\9li111~a 1 'Ua1•t11virMEJ1-iia.:i nrn1'U~1'U1'Vlml'11a\9li LLri::: L 'Vlf'l L 'U 1ri Ei Ll'IEJi1tl':i:::au m':iclm':ivi11~ EJ 

'Vl~uvi1i:.ir;N1'U~1'U1mm':i:1J 1l.itieiEJn11 s ti 'Vl~eii1~ru1\9limqiqi11 'VI a1'!11~.:imh1vii1t1':i:::atJm':irum':ivi1 
1~ EJ'VI~ eivi1i:.Jf;'l'i1'U ~1'U11'11 n':i':i:IJ hJtie:i EJn11 15 ti ~.:id mruiltl':i :::au n1 ':i rut! eJ El n11vi fi1'Vl'U 1'1'1::: ~ei.:ii1 
i1n1~a~.:iiitl':i:::aum':iruL ll'U 1 tl\911:1.Jvl n1V1'Ul'l~1:1J 1'WLf'l':i.:Jm':i1. 'U~1'U:::un1~EJ'Vl~ei11'11n':i1~EJ.y;L~EJ.:i ... 

2. iltJ'Vlfl11:1J1~t1Y1~~:1J'W°Li:.JEJLb'Vi':ib'U~1'U-ii'eilJ'1 ISi 'Vl~eJ Science Citation Index Expanded 'Vl~tl Scopus 

av1.:itieiEJ 1 b~tl'IL 'U':i:::t1:::b 1'11 5 UEJeJ'U'Vla.:i U'IJLL\911'Uvi~'U"!JtJ1'tJ'Vl'U Ll'IEJmru1l.iiitJ'Vlf'111:1J1~EJ~~:IJ'W° • 
Li:.imL Vi ':iL 'U~1'UeUE:1Jrivifi1V1'Ul'l ~ei.:iiii1n1~Eiviiiu'VI fl11:1J1~EJ ~Vl:1J'W° Li:.i mL Vi ':iL 'U~1'U-ii a:1Jri \911:1Jvl fiTvr'Wl'l~1:1J 1 'W 

• '\I . 61 \I 

Lf'l':i.:im':i 1. 'U~1'U:::i1n1~EJ.y; L~EJ.:i ... 
3. iltl':i:::atJm':irum':i L tl'Ui.11V1ti11f'l1.:i m11~ EJ ~ \9l.lm LLri:::11'11 m':i:1J111~ei Lfl':i .:i m1viiia n'liru::: f'la 1 EJ f'la.:i n'U 

4. iith:::aum1ruLLr1:::f'l11:1J L ~EJ1"!l1qi L 'U'11'tl11'!11vl'1:::vi1V1ti1v1 L tl'Um'111eiv1t1~n'ti1 Ll'IEJiitl1:::aum1ru1 'U 

m':i~uriunPin'li1':i:::~uuruitilJIPi n'ti1 a1:1J11'11. 'l-1f'i'1tl~n'ti1 LL 'U:::i111. 'Um':ivi11~mLni1nPin'li1tl~qiqi1 L 'VIV1~a 

mqiqi1Lan 1~L ll'Uav1.:i~ LL'1:::Yi~eJ:1Jauua'4'W'Vl~Yi mm L vJei 1. '1-1unPin'li1vi11~EJ1~ei v1.:i!Jlub ~ei.:i 
s. V11nifr.m.:i1'UV11.:t1'!11m1v11~1'u m1~Vl:1J'W° Li:.JEJ LL Vi':iL 'U11':ia11vli1~aa~'1 'U~1'U-iia1.:1rivi L ll'Uvl EJa:1J1'u L 'U':i:::~tJ 

'U1'U1"!!1~~" \9l':i .:i'Vl~ei G1:1J~'UtintJ'l-11-ii eii'VI EJ1ilyj 'Wtfll.iiJ mm11 s L ~e:i.:i'1::: 1~1'u m1~ '111 ru1 L ll'Wfol'!'ti 



- 8 -

1. tl'nPin~1vln1"'.:iPim~n1 u.n1f'ln1':iPin~1'li;,Vf1CJ"UeJ.:l"J::~\Jtl~qit1J1\Jl~ 'Vl~ei tl~qit1J1 L 'VILLa::~ei.:im"Jal!f'l"JL~ei 
i'~'VluL-li1Pin~1Pin~1wi;luuw<Ji\JlPin~1.n1CJ1~f'l"J.:im"Jf'l11l.l~1ilifo., l.llil'Vi. a1'Vl'!l. 1 i.J.n1f'l L~CJuvi 1 • 
tlm"JPin~1 2565 'Vl~ei ~'11L~lilm"JPin~1"J::i;lutl~t1J'Y1\Jl~ 'Vl~ei tl~qiqi11'VI LLa::n1"'.:iPin~1wi;lu 

uw<Ji\JlPimn hhnu .n1f'lm"JPin~1v! 2 tl'u5.:i1i.Jal!m"Ueii'u'Vl\J LLa::~ei.:iiimnu.n1'ViL t'.lutl'nPin~1~::i;lu . . 
u w<Ji \JlPl n~1"UeJ.:Jl.l'Vl11'VI tn"' CJ 1 u1u~UVJ\J 

2. iiLmi;1Lu~CJa::al.J"J::i;lum"JPin~1rieiuV1u11ii~1n-h 3.251 u1i.Jv!al!f'l"J 

3. ~ei.:iii f'l:: LL uu.n 1~1 eJ'.:i nn ~\Jl 1lJ L nw'1 m"J L -li1 Pi n~1 ~ei'!l ei.:i'VI"' na \Jl"Jv! al1 m'!l ei i'U'Vl'W LLa:: ~1'1.J m"J&rl.l .fl 1~cl ., v • 

lil1 nmlil1"Jej° LLa::tl'n1..ij CJ~1V1u11m.:i m"J 

1i.Jmruvif'lwal.ltm"Uei.:itl'nPin~11l.iLtJu1tl\Jl1l.lLnw'1 -liei 2 LLa:: -liei 3 ~ei.:iffiu~u"Jei.:if'l11l.la1m"J'11i11nmlil1"Jej° • 
LLa:: tl'n1..ij'CJ~'J'Vlu11f'l"J.:Jn1"J LLa::tl"J::li1uV1"'na\Jl"Jv!tl"J::a.:i~L-li1Pin~1 v 



- 9 -

._ d'd_ ~ ~ "' '\" '\" "'" II "" fl Wflll'U\;l'Utl.:I tl1~11EJ'Vlu1fl~1 ll'Vl11'Vla1tUJ L VI fl L 'U LflEJW1::~tlll Lflfl1W1::'Ufl 1L 'Vl'Utl 

1. L thJtl1~1'Hhh::-;l1V1'1fl\11Jl1vlt1iju~V1u1vii'VlE.11ilvru5viiif'Jru1\PlhPhyqp Ltl fl'Vl~tl L Vi EJ'UL vh 'Vl~e:i.ff 'U~1 
tl~fl!fl!1 L 'Vl'Yl~m ViEJUL vhviiil1i1 LL 'Vlil'l1tl\lf'l1"1m1~1'HJ LLfltiii:..Jfl\l1'U'V11'li"ll1fl11vihi1'ihhu'Vli1.:i'UeM 

m1Pi n'l!f1L v1e:i~\.1tl~fl!fl!1 Lrnt L iJ'Ut.ifl'l1'U'V11.:ii"ll1m1vl1~·~\m11Li:..JmL vd1Jrn.JV1'1n Lnru'fivln1V1'UV11 'Um1 
... . ' 

w~11ru1LL!Ji.:i~.:i1\1uflflfl~11.:il1i1LLV1i.1.:iV11.:ii"!l1m1tJv1.:iutJE.1 3 11Eln11 1 'U1e:iu 5 lJEJtl'UV1'1.:itl'u~1n-)'UViV'U • 
'Utl1'UYJ'U LVIEJtlV1\lUtlEJ 1 11EJn11~tl'lLiJ'Ui:..Jfl\l1'Ui:ijEJ 

2. iiuV1m1i.ii..ijavi~w1.1wLi:..JEJLLYn'1'U!1'U"llt1l;Jfl ISi 'Yl~tl Science Citation Index Expanded 'Vl~tl Scopus 

t1a1.:iut1EJ 1 L~tJ.:i1'U1tEJtL11'11 5 tJE1tJ'U'Vl'1.:i tl'uLLIJi1'Uvi~'U'Ut1i'u'Vl'U 1viE.1mrll't:Wiiu'Vlfl111.11..ijEJ~wl.Jvi' • 
Lt.i El LL 'W1'1 'U~1'U"ll'11.1flvln1V1'Uvi ~t1.:iiie.n~11avliiu'Vlfl11l.Ji:ijEJ~w1.1w Li:..JmL 'W1'1 'U~1'U"llt11.1f11J111.1vi n1V1'Uvi~1l.J 

" v • v 

1'ULfl1.:in111'U~1'Ute:i1~11a~LifE.1.:i ... 
3. L iJ'U"1111~n 1 'Ufl'1"1LIJlt1-fi:ijEJ'Ut1\ll.JV11i'Vl EJ1"'EJ 'Yl~ti nal.Ji:ijEJ/'VIU'JEJi:ijEJ/f'l'UtJi:ijEJ 1t~'l.lflrut'Vl~t1"11'U\l1'UYl . " 

QI f 4fd "1lllll 0 ' .c:rr,cu I Q.I 

L'V1C.l'UL'V11 '!f\l1Jn11n1'Yl'UVl~'V15f'l1"11J11 LLfltLLi:..J'U\l1'U'J~EJvEJ1\l"!lVIL~'U 

4. iitht"1'l.l n11uJ n11vi1'YIU1.yj L iJ'Ue.J1~11 avltl~ n'l!f1'Vl'1 n'U v\ltJ nfi n'l~J11 t~'Utl~fl!fl!1 Lv nvl ~1 L ~~ n11 fi n'l!f1 LL~'J 
'Vl~tl 1'Un1ruiitht au 011ru1:W L iJ'U 1ti"'1l.Jvi rl1'Vl'U Vl~tl .:iii tl1~11avliit11 t ?l'U fl1) cl IJl1l.Jvi rl1'Vl'UVl~'Jl.J L 'U 

Lfl1\l m11 'U~1'Utm~11a~ Lii'a.:i LL flt ~a.:i 1~fon 11i'u1t1.:i~1 ntl1t51'U'YI"' n ?11J11vit11t-;l1t1 v ... " " 
~ f&,IA,Q,I 

f!Wflll'l.l\;l'UtN'Un1~EJ fl1'Vl'lf. 

1. L tl'Utl' n1..ija'Yl~t1if'l1 n11..ij'EJ1 'Ua.:invi ?l'J'Vl"!l. liflru1~ibt~utl~fl! fl!1 Lan ?11'U1i f'!1 n11l.Jf'l1"11Jli'Vl~v 

1V1mma1J1i'Yl~fl 1 'Ua1'U1viL~E.11-Ua.:inu.:i1'U~1'Ui'Vl E.11f'!1?11J1i LLfltL 'Vlfl 1'U1flE1 1vi E.1ii'lhtaum1clm1vi11..ijEJ 

vi~t1vi1i:..Jf1.:i1'Ui;i1'Uimm1l.J 1:Wue:iE.Jn--.h 5 tJ V1~t1iiflru1l'iitl~fl! fl!1 L Y1 a1'1J1~.:ina11vliit11tau m1rum1vi1 

1..ijaV1~t1vi1i:..Jfl.:i1'Ui;l1'Uif'l1 m1l.J hitit1 E.Jn-h 15 tJ ~.:idmruiitl1tau 011cltit1 E.1n-hvln1V1'Uvi~t~t1.:iii 
tl'n1..ijEJ~.:iiit11t'1u m1ruL tltJ 1tl1J111Jv1n1vi'Uvi~11J11.J 1fl1.:im11 tJ~11Jttl'ni:ijEJ'Yl~t1if'l1mi:ijEJ~ Lii'EJ.:i ... 

2. iiuV1m11.11..ijEJ.y1~wl.JWLi:..JEJLL'W1L'Uji1'UoUtll;Jfl ISi 'Vl~v Science Citation Index Expanded 'Yl~tl Scopus 

t1v1.:iut1EJ 1 L~t1.:i1 'U1tatnfl1 5 tJE1a'Uvi'1.:i tl'uLL!Ji1'Uvi~'U·1mi'u'V11J 1viE.Jmru1:Wiiu'Vlfl'J11Ji..ij'EJ~w1lw • 
Li:..JEJLL'W11. 'U~1'U"ll©1.1flvln1V11JV1 ~a.:iiitl'ni:ijE.Jv1iiuV1m11Ji:ijE.J~w1Jvl Li:..JmL 'W1'1'U~1'U"!lt11lfllJl1l.Jvln1vitJl'l~1l.J1 'U 

" v " "' 
LF11.:im11 tJ~1'UtU'n1:il'EJ~L~EJ.:i . ... 

3. ihhtau m1run-·m U'Ul11V1u1 lfl1.:im1i:il'E.1 ~WJ'U1 LLfltimm1l.JV1~t1 Lfl1.:im1vlii'1 n"°rutfl~1EJfl~.:in'U 
4. iit11tau 011ruLbfltfl111.1 L ~E.11"ll1fl!1 'U?11'U1i"ll1vi~tvi1viti1YIL tl'Ut11~11avlt1~n'l!f1 lviE.1iit11t?1um1ru1 tJ 

m1viLLfltl'nPin'l!f11t~'l.luru;i1J1Pi n"°1 "111.111fl 1 "1f'i'1tl~n"°1 LL 'Uttl11 'Um1vi11..ijmLritl' nPin"°1tl~rnru11 'Vl'Yl~v 
" ·~ u 

mqJfl!1Ltln 1~L U\Jt1a1.:i~ LLflt'W~tll.J?ltJ'l.l"1'1'UVli''W EJ1mL~v1"1tl'nPin'l!f1vi11..ijEl1~t1v1.:i!Jim -dt1.:i 

5. V11niit.ifl'l1'\J'V11'li"ll1m1vili;i1'um1~wl.Jvi' Li:..J EJ LL w1'1 tJ111a11vlii~t1t1~'1 'Uji1'U"lit12,!flvi L tl'Uvl E.1t1l.Ji''l.l 1 'U1t~u 
'U1'U1"!!1~zj.:ii;i1.:i\ll~t1'1l.J~'Ufinul11-Ut1i'Vl milw'Uml.itiaE.Jn11 5 L~t1.:i~t Hi'fo m1w ~11ru1 L U'UWLf'I"' 
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1. i.in~n~1~n1~.:i~m~11 tJfl1fl nT~Pi m~1~~Yf 1E.1'!.leJ.:i1::~t1tl~'1J'1!1 (;!~ 'Vl~eJ tl~qiqi11 V1 LLG'l::~eJ.:i m1al1'fl1L vleJ 

-rt1V1m-U1~n-enPim~n1::~t1uruoti1J1Pin'cl1fl1E.11mfl1.:im1m1ii~1iiileJ"1 iJ'1Vi. aTvl"ll. 1 tJfl1flL~EJu~ 1 , 
um1Pin'cl1 2565 'Vl~eJ ~'11L~'1n11Pim.~n1::~t1tl~qjqj11Jl~ 'Vl~eJ tl~qjqj1L'Yl LLm::n1ft'.:if?n'!Y1'J::~tJ 

iJru;i1J1Pi m~n hhnu n1flm1Pin~1~ 2 tl't1i'i·rl'ual1'f11'!.leJ-rt1'VltJ LL'1::~eJ.:iiiamufl1ViL llui.inPin'cl11::~t1 , 
iJru.fi 1J1Pi mn'!.leJ.:ii1V111V1 m~ EJ L 'U1'U-rtJ'VltJ , 

2. iiLml'lLO~E.1a::ai11::~t1m1fin~1neJuV1iJ11~~1n-:l1 3.50 tu-Juv1al1'fl1 

3. ~eJ.:ii'.i fl:: LL uufl1'cl1 B'.:i n C)'cli;nii Ln ru'fl m 1 L -U1 Pi n'cl1 {;)eJ'!.I eJ.:i'Vl~ n~ 1J11v1al1'fl 1'!.I eJ-rm'l u LL'1:: t.hu m 1rriifl 1'clru 

'11neJ1'111~ LL'1::'li'n1~EJ'VIU1 Lfl1·m11 
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01'V1Yfln1"l 

1. F1ru1'\11"lvl.lvr11V1t11rrm Vlf'l 1 'U fafj"t'l':it'\lt1mmhr'l"rn'Uf'l':iL vrilt1 Lrn::tl'n1:ijt1 '11Vl"ll. viiifl111Jth::'1.:if1'1l1f'l"l 

Lf1t1i'tm11Vl'\11w.111F11.:im11:ijt1 a1111"ln~u'ti'ma'Ut1 Lfl"l.:Jn1"l ;i1u1u 1 '!ff! w~t111l'W~'li'vLil'Uil 1A-a.:im"l • 
fluuVina.:ituLL~'U CD ~1'U'VIU1tl.:J1'U~'Ufl.:Jnfl'tltl.:Jl1'1111u1 lfl"l.:Jn1"l ua::-U1a.:i'ti'maua Lfl"l'3n1"l111vl 

II V d 
~1f.111.:JLLN'UW'1l'U1LLa~1~t1 uw9iP11'Vlt11ft't1 itiu 12 D1fl1"l'IJ1i:i'IJYl"l"l1~U ~.:iufi1''1J'VI 20 liu11f111 

2564 '1'1Jn.:i1''1Jv1 3111n"l1f111 2565 

2. ~1vrti11fl"l.:Jm':i '\lt~t1.:i L1J1~t1l.li11LG'f'\Jtl1f'l"l.:im11:ijt11'it1F1w::n111Jm'.iVl'\111ru1V1u ( 1::t1::nmm1i11L"''\Jt1 • 
1fl'.i'3n1"lLLtl'U'll1mtlfl11lJLn'U 15 'UTVi ii slide tl1:mt1'1.JllJLn'\J 10 LLt:.i'U) !Jl11J1'U-L'J"1 vif1Wtn"l"l1.ln1"l 

0 "l,t:d .,~ 
n1Vl'\J~ .fl1fl L 'U- ~'U'VI 11 fl111l1W'Uti 2565 

3. tl1~mf'lc.mt11'\111vvit1~mnvil~i''llm'.iVl'\11"lw11F11.:im1 .n1t11'U1'uvl 1a fl111l1W'UG 2565 

4. t11'\111vvit1~n~1m~-r'll'VJ'Ulm.:im1 ~~Lat1nLLm~La'Ut1zje:itl'n~m.~nviilfilW?11J~F11'1.J'11'U (.n1t1vrrr.:i"1n 

1F11.:im11~i''ll~~Laern) 111utu1'uvl 11 iiu1f111 2565 1umrumlJa11.111t:J~u~t1tl'n~mfll~.n1t11'U 
cal 0 4 I 1 Q _£1 d d " lid oli:lf 1 0 0 ., 

1:: ma 1mV1n1V1'\J~'\ltt:lm1 fl'.i .:J m1a"::aV1u 'Un1'.it1'\J"llt1'\Jrna1m~n LL"::":: L '.itl n F11.:im1a11t1.:if\1~'1.J 

LL 1n'1~viiifl111J'W~m.1":: 1~i''ll~~Latin 1 \1L'1'Ut1zjm'Jn~ n~rn Y1t1i''UV1'ULL Vl'U 1~t11F11.:i m1vil~-r'll~~Lat1n 1 \1 • • 
i''l.JVl'\JLL Vl'\J'\lt~tl.:J~.:J'.i1tl~tltJn~ m~nviii Fl WG'fl.Jtm f'l'.i'U n'l'\JL v1t161.1t1i''UVl'\J.fl1tl L '\J'.i t tit L 1mvi fl1Vl'\J~ .n1t1vrrr.:i • • • 
m"l 1~-ru LL ~.:i m11~i''ll~ ~ Lat1 n L v1 t1 L'1'\Jt1zjm'Jn~ mn t umrilli.ia1111"lmauv;iai!nf1n-~1 lf!P1111rl'1111uf1 

Lfl"l.:in1"lil1"liNii1~tHl' f11 ti <ii1ii> '\ltl~i''lln1':i~ ~Lat1n1 \1La'Utizjtitl' n~ n~1 L v1t1-r'll'VJ'U LL 'Vl'U 

1~ t1~1 L il'U L "li'U0'\l'UVl1.I ~'.it tit L 'J f\1!Jl11J.yi n 1Vl'\J~ 1~ ti fl rut n'.i'.il.ln 1 '.i LL"t'1tU"ltn1ftNan1"lW'11"lru1 

'l1nf1n-~1mflfurviu 111utu1'uvl 11 UJ'l?J1uu 2565 " . 
5. F1ru1'0.J11vl.lvr11'Vl t11rrm Vlf'l 1'U1" Ej'Yi'.it'"Jt11.1 Ln"'1'YiW'Uf'l'.iL vrilt1 LLf!ttl'n1:ijt1 '11Vl"ll. '111J11m ll'Uvitl~n~n 

1l1LLni1nPin~1.n1t11~'VJ'U 1~~.:i'l~ 2 'VJ'U ( 111.11::~'llmqiqi11 V1LLflttl~qiqi1Lt1n) .n1t11~'VJ'U 1F11.:im1VJ'U~\1ll'U1 

uw9i1J11:ijt1f'lru.fl1'Yi?l.:!~1'U1VI tl11'11'11Jli LL"t L Vlf'l 1'U1flfj 1.IVl11Vlt11rrm VI f'l 1'U1flfj'Yi'.it'"Jtl1.I Lna1'YiW'\Jf'l':i L VIUtl . ,, 
LLfl:: ~1i1n.:i1'U~\1ll'U11V1t111'11a1J1iLrn::L V1F11'U1"EjLL vi.:1"111~ (a1w11.) t11::1ii1u 2565 Lrn::a11J110L uu 
vit1~n'l?l11 \1 LLrh1n~ mn.n1ti1~'Vl'\J 1F11.:im'.i'Vl'\J~\1ll'\J1uru~1J11:ij't1f'lW.fl1'YiG'l.:i~1'U1VI t11f'11'11J1iLrntL Vlf'l 1'IJ1flfj 

" , • '\I 

l.Jvr11V1t11rrmVIFi1'Ufafj'Y'l1::'0.Jt11.1 Ln"'1'Yi'.it'Um L vrilt1 LLflt~1tl' n.:11'\J~ \1ll'U11VI t11f'11a1J1i LL flt L 'Vlf'l 1 'Ufa ti 
u vi.:1"111~ (a1V1"1J.) 1~~.:i'l~111.1 3 'VJ'UL 'UL'l"1L~mn'U ("l11.11::~'llmqiqi11 V1um~mqiqi1Lt1mnnVJntn 
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mcafl'~Lae:in 1flca.:imcaw1il1caw11il1n 
• m111r:1t1i;ifl~t1.:t"llti.:i 1fl-s.:tnT~n'll'U 1t1'l.l1t1V1tl1t1.:i1'U ti;iv tFt-s.:irn-s~m.1'1. 'Wmt1'll1~t1l.i.:1L \hut 1~fo 

'IJ • 

rn-s'W1i11wnL tl'W'W LI'!~ F11111ri1R'qiLLatfl11111V1l.i"llt1.:t1Fl-s.:im-s LLatc.mm~1''lllil1n 1fl-s.:im-s 

• Fl'J 111 ~111 i'.l tl"ll t1 .:i t11'11-s v LLa ttl' n1~ t1 ti;i v-W Iii 1-s ru 1 '11 n rn-s~ m lil1':i6 LLattl' n1 ~vii f11 'S"lltl'VJ'U 

1~ tl'Vl~tlffiflca .:im-s1:ij tl~~1 L il'Un1'S~'J1Jfl'U~ L~ m-li't1.:i n'll LF\';i .:! m-s 

• c.mm~'Vl'U"lltl.:!Lfl'S.:tm-s\Jlml'!'S~lfllil a.:iflll LLat~.:iLL'Ji;J~tlll 

• m111vffo111 'Un1'S~LLai1nPin~11 'Wm-s~1L il'W Lfl'S.:t m-s 1 ~tl'Str:l'l.lm111ri1L ~'1 

• !3i'nvJl1Yl1'Um-sr:1~1.:ifl1111~111i'.lt1n'U\J\1.:itl-s~L'Vll'1 

mcafl'~Laonunf1n't!t1w1i11caw11il1n 

• m111't'l~t1mLatF11111LV1111t'1111 'Wm-sPi n~1 LLat~1Lil'W1fl-s.:i m':i1:ij t1 1~ LLn fl1111G'l1111-sC1'V11.:i 

1"!!1rn-s Fl11m-lf 111i! 1 'W LFl-s.:im-sLLat LLt:J'U.:t·1'UPin~11:ij'EJ LLat Fl11m-lf 11'11 'ULL 'U'J'V11.:trn':iv\'1.:1Tw 

"llt1.:tm'11-svLLat'l!n1~uvlmn~1 
• l1n~~ LLat'4fl~n 1 'W~1'U~L~t11-li't1.:i 1~LLn fl1111*li''WLLatfl11111''l.leli;i"!!t1'll m-sLLG'li;i.:i'1.:im111 

L ll'W~1'mn-s~ L ti t1'll1i1t1 fl1111'11111-sC11 'Wrn-si11 Lr:l'Utl t15'l.l1EJ LLat~t1'11-s LLatfl1111r:11111-sC1 

~1'UJl1~1a.:inq~ 
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Lnru'1fi1 t ii:d1EJ'Vl'UoW w.l'l.11'11 ruiii\Jl1~Elfl CU.fl1'Wfl~~1'U1'VI EJ1 f11fl \Jl{LLit:: L 'Vlfl 1 'LI lit a 11'1'W. -fl1'VI 'tf. . . " 
KMUTNB-NSTDA High Performance Post Graduate Scholarship in Science and Technology (KMUTNB-NSTDA HiP Scholarship) 

1:: ~ uili QJ QJ il'VI 

1::~\Jtntyqp 1'VI 

11EJn11 VJ'UL\ll';atyL'a'U (Silver Master) VJ'UL\ll';aty'Vlil.:J (Gold Master) 

\llantJ'11 2 ti V1an~'1~ 3 tJ Vlan~'11 2 tJ V1an~'11 3 \J 
1. ~,1~~1aa1V1~uun~ni;1 

1.1 G'IU'UG't'l.J'l.J~15·m.1LuE.1l.l1111P!n'l!l1 
... 

\Jlfl'El~vr«n~m 
... 

\Jlfl'El~vr«n~'11 1J1fl'El~Vlfln~1J11 \Jlfl'El~VIG'ltl~\Jl"J 

1.2 ~11-U'~1E.1~1'1.J~1 8,000 'U1Vl/L~'El'l.J 8,000 'U1Vl/L~'El'l.J 13,000 'U1Vl/L~'El'l.J 13,000 'U1Vl/L~'El'l.J 

(hJLn'l.J 2 i'.J) (l ' .. tJ i'.J.,j ... ~ l.JLtl'l.J 2 LLfl::Lll'V'l1:: Vl'l.Jtl tl'\!11 (ll] Ln'l.J 2 i'.J) (l' .. tJ i'.J.,j.,~ l.JLtl'l.J 2 LLfl::Lll'V'11:: Vl'l.Jtl tl'\!11 

'El~~tl1::LV1f'!LV1E.1) 'El~~tl1::L Vlf'IL VIE.I) 

1.3 . ~1L~'l.JVl1.:J L tJvi1!3~EJIJi1.:itJ1::L Vlf'! 

1.4 ~11-U'~1E.11u11111~EJ. 

1.5 ~1ti1LG't'l.J'El~Jfl.:J1'1.J1'1l1tl11~1.:JU'S::LVlf'1 
75,000 'U1VI 75,000 'U1VI 75,000 'U1VI 75,000 'U1VI 

(G'tu'UG'l'4ui!n~n'l!l1) 

"J'UJ~.:J~'l.J 261,QQQ '.U'.l11 261.QQQ '.U'.l11 381,QQQ '.U'.l11 381.QQQ '.!J'.)11 
· l '" a ... 4"'tR 2. fl1 'lfli11V 1Vl1'Uil1'111V'VI -am;1* 

2.1 ~1tl1LG'l'l.J'Ele.Jfl.:!1'1.J1'1l1tl11~1.:J'lh::LVlf'1 60,000 'U1VI 60,000 'U1VI 60,000 'U1VI 60,000 'U1VI 

2.2 V1'1.J?IU'U?l'l.J'l.J1111i~EJ:v1 m~t.111E.1 L~llV11iV1E.11«E.1 
' ' 

100,000 'U1VI 100,000 'U1VI 100,000 'U1VI 100,000 'U1VI 
c. _,, 

"a1llVl.:JfltJ 16Q,QQQ '.U'.l11 16Q,QQQ l!'.111 16Q,QQQ l!'.111 16Q,QQQ l!'.l11 

Vlll1VL Vl\Jl *L U'l.J 1 U'11ll'S::L tJEJ'U'!J'El.:Jl.J'VniVIE.11«EJ • 
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Ln ruenth 1 iti;i1t1\'l'U~ mu1uru;itJ11:5't1flWll1-Wfl{I fl1'U1\'I tl1fl1flt'lfaa:::L \')fl L 'U lav 11~'W.-fl1'Vl'1f. 
• • 'ij 

KMUTNB-NSTDA High Performance Post Graduate Scholarship in Science and Technology (KMUTNB-NSTDA HiP Scholarship 

1:~utliCMQJ1Liln 

11tln11 1:::~utlityty1Liln (3tl) 

1.A11~;i1ad1~~ui1nAn'li1 'VJ'LIL~~tlqJL~'U (Silver Doctor) \'l'UL~~tlru\'lil.:i (Gold Doctor) . ., 
fl'ru'111~l\'lt1 ., 

1.1 fi1511mtlmm11~ni;1 !'l!;leWl'M"'n~l'l1 
., 

l'l!;leJ~'M"n~l'l1 

1.2 fi1 t-tl~1t11.'i1'U\Jl1 
.. 

12,500 'U1'Vl/L~el'U 25,000 'U1'Vl/L~el'U 

(h.iLn'U 3 u) (1.l.iLn'U 3 u) 
1.3 .fi1L~'U'Vl1'l1tJv111~t1~1\lth:::L'Vll3! 200,000 'U1'Vl 200,000 'U1'Vl 

1.4 fi1ti~1t11'Um11~t1 75,000 'U1'Vl 75,000 'U1'Vl 

1.5 fi1i11LG1'Ue:Je.J!;l\l1'U1"!11m1~1.:itl1:::L'Vll3! ('1i1'U'1'U'Ui!n~ni;1) • ... ,, ., ... 
1111\'l{lfl'IJ 125,QQQ 11111 1,115,QQQ l!1\'I 

2.A11~;i1t1d1'i-1~utJ1~11a~tnn'1i1* 
2.1 fi1i11La'Ueie.i".:i1'U1°1nnn~1.:i·th:::L'Vll3! 60,000 'U1'Vl 60,000 'U1'Vl 

2.2 'VJ'UG'li!'UG'l'4'Um11~t1'11n L~'U11t11~11mi'Vlt11"'t1 100,000 'UTVI 100,000 'U1'Vl 

111.l~{l~'IJ 16Q,QQQ ll1\'I 16Q,QQQ ll1\'I 

'Vl2J1CJL'VI~ 1. *L tl'U 1 U\Jl1lJ'S::L UEJU'!JeJ~l.JVl11'V1En"'EJ 
2. 'Vl'UL Vl~EJn l'Vlem1:: 1~-j'um-stl-s:: Li1'Ue.ia~1'Ui'll1 rnn tl'U-s1 EJtl L 'Umruile.ia~1'Ui'll1m-s 1llL tl'U 1 tl1111a.J~ri1V1'U~:u::cintJ-j'ualiu U'U'Vl'UL vr~EJn 1 L~'U .. -~ ,, . -~ 

3. 'Vl'UL vr~EJrn'Vlei~tl~ 1 lii'ei~il m-s-s1EJ~1'U!'l11a.Jn11V11!11~EJm-st11L~'Ueie.ia~1'U 1 "U-stlu uu~l.lvr11'Vlm"'EJ., ri1V1'U~ ti~ 2 lii'ei~ile.ia~1'U~~Vll.J~Le.imL w-sl 'Urn-stl-s::'lll.Ji'll1rn-s'S::~u • . gt \I , 

'U1'U1'll1ru'U~1'U'ti'eil.Ja Scopus eiu1~UflEJ 2 L~fl~ i'.l~ 3 lii'ei~ilu'Vl!'l11l.J1~EJ~~Vil.J~Le.JEJUW'SL'U~1'U'ti'eil.Ja Science Citation Index Expanded eiu1~UflEJ 1 L~fl~ 
- \I - \I 






