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b~B-:l n17~Umrfl7'VlU1A7~n1'aW\IUU1Lfl~El,thU1~£JU1'U1 1Q1
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uhvl3,ntJ 
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LLfl:::~{jLL1~~'i.J1J	 I 
2. Mr.J(l.:lliJVll'l1'lJ1011~iJflrufl1'1'l1 iJ1:;~Ui'1 -l,,, lv1LL rl r-Ja.:lliJl~v~ U1¥l3JVl'1 'lJ111'11'i1'lllfl1 1'i :: ~U 
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4.	 L n ~ fI11Whll :W Cl ~hu m11 ~tm:vrll-uJ'vI11'11 tJ1iKfJLL~::?1 t)lu'Wi,]fJ I'Iml li1 ~'W", tl 1 u -n u1'l-1'l1 'W , 
i118 'WU'i:: LYl fjLL'l::: ~ l "1tJ';j::LYlI"1 1.'ll'W m1,]~'Vh MoU 1::Vlr h "lWI.J1 E.J "I1'W n1'i~11.1(1U 'U ~'\l'W'l1'WL~CJfl1';jvhL ""'W -ol'W 

'U~N Lfl~ EJ 'lhtJ L'i]'W(I]'W 

1.	 'lJ eJm'IJ I'I 'lJ eJ -3 -3 1 'W1~EJvtL~n1'Ht,r\J~'4'W 

mrum~ 'W -O l 'W1 ']EJ ~,m~h :: ~u Basic Research 1'W'l1 nal'lJ11'll1~ m'Jmj1,]ml1l1 u 'W1'W11JU1 EJ 

~Ylti 1?11'l{ 5 tJ ~ fI1 . (Yl.I"1. 2560-2564) ?ItJ~fl"EJ-onU~Y1tiP11G'ltl1i'lJ1~ 20 tJ Ll~ ~1'll'W ll P1 i 'l:f~ n "iJ L L" :: ~.:l fl ll 

Llvi"l 1 ~ uu'U~ 12 (Yl .P1 . 2560-2564) ~YltiI'l1~tl1ifl1'i1,jEJLl'l::'W1\1lm'illLLvi"l'lJl~ 20 tJ LL~::'W1EJU1E.J Thailand 

4.0 

A	 Q,I ~ I .llC.\,GJ' Q 0 A 

2.	 'N L.:l'W'VI'W~ti\J~'4'WLfI "dil"lJ1fJ':I\lfJti1ti1'll11i1Ll"~i::fJ ~L'H111i11 Lti'U01i 

1lXnTH, u 'U G'l'W'WYl'W1'W111 'i~1'll'W1",~tJ~ El tJf)~ lfl~ El~1 tJ1,j't1'W 1'Wl'lJ1~ ~1'VlrU LL~ 6'l :: LA~tJ'lh fJ 1'Lm L~'U111' 

Ln 'W I 'll 'i~fJ;L1"1nTl7U'l1'U 3;j lli1EJLA~CJ'lhfJ1,j'EJ~l?l'WtJ'lJtlr10,000,000 U 'VI'Ual].Jl'H1L~tJmG'l'Je)'lJtl 
"IutJ ::1l1t"lJi'i1V1 r 'U L" 'W~11-U,hE.J~1"11 {J\1].J'ilt1fl1'i~"I-d' 

2 .1	 -O 'U U 'i ::1l1 ru~1'V1rU ~\JU 'W 1 Lfl~EJ 'lh EJi ,jrJ 'Wl 'Ul 'll1 ~ 

2 .3	 'l1 LJtTn Pif)'l;l "d ::~'U tJ ~ 'IJ 'lll LeJ n 'VILJa::hhilLJ 3 tI
 
- fh1-U~l m.Jd :: "ii1L~ tJ 'W 'l a:: hJLn'W 12,000 U1Yl
 

- rilD ';j ';j ll LiimJ fl1 'i ?lm.~n ~lEJli1111'J1-oLl{J\1,jLn'WtI,,:: 70,000 U1Yl
 

2.4 Yl 'UtTn1,jEJ'VIiK"ltJ~ruru1Li.Jn , u u 

- f) 'Hu l'u 'W u ni ,jd lYl EJ fh1off~1EJ\h::'h~EJ'W'lI;\:: 'bJLil'U 35/000 tJ1Yl 

- mriJLtJ 'Wun1 ,j'EJ "]WU 1 ~ fh1'li'~1m.h::~lL~tJ'U'l f\:: 'hM'W 45,000 'U1Yl 

~:lJ1m~ \Il: fh ~ tJ'J LL'Vl 'l.l1rn 1~v1tJ LI'l~ tJ 'lhmL~ :: fh:hH~l'L.,.t!1~triVi l'mtJ llitJ .:j'W LihJ 15% 'lJ~wl'Jth::aJ1ru ,.y~VilJ~ 

'"	 ~ I qqJ d u 4 I iQfU oAio 

3.	 fl n'l:ftlJ~ LFlit!'IJ1 fJ ':I \l t1'Vl Laun"lJssu'VI'WLfj ';ieJ"lJ1 fJ'J 'iii tI 'W1'W1 "lJ1 Gl 

3.1 f1ru G'l ].JU~ fl1 l ~ Leh.lLA~EJ'lhE.l~G1l3J l'in'lJma'W'iJr'\J'VI'W1;)iJ~"I-d' 

3 .1.1	 bfl~tl'lh EJ\.ltJ .:j\h:: nnu 1ii'1 UAru:: ~1,j'EJ~'Yil"l 1'W ~1 n'W Lij LJ ~n'l:lru:: mllli ~::J1iJ 1 n"	 , 
afl1u'Um1fln'l:l1'V1~tJG'lfl1u\Jl,JE.J1'WtJ'i~LYlP1LLI;\::1'W~l.:l tJ'i~ L'Yl i'l LVI fJ'Villunl,]E.J1YlEJ(I]'iJ"IiJ 

un1,j'EJ1l1~lntJ ~l"1titlEJ 2 a mu'Wl'W1YlEJ LLI;\::unl:5'EJ'iJl n G'l fl1u tl1'U~1"1tJ'i::ml'l~:n 

i(nEJmYl~"l 

3.1.2	 Lfl ~eJ'lh EJ~iJf)1'S"h L\J\J "l1'UtJ~ll'i'1 LL'l::Uni,JE.J~~lLJl V1 EJ Ll 'l::~h"lu'S:: LV1 i'lv11 "Il'Ul,JtI 

~111n'WLL{l::G'l~1"llA~B~lEJ~1 11tl'W].J1acil"ltitJEJ 2 tJ 

3.1.3	 ml'l'i"l"'~"'~'lJtJ"ILl'l~tJ~lEJi,j'tJ~LoijllLL~"I Lfl~iJ~lE.1iJ1{J\t)tJ';j:: Gl ~1"l Lth'VIm!'.J LLi:J::LL~um1 

illL\J'W"Il'U~-U(il L'J'WlL'l::~ 'iJVI fl~tJ"l n'U'VIiKnnW1JiJ"lLA'S"l ~ 1'S'l~1'll\J1 L fI~ mJ1EJi,jEJ'Wl'W '1 'lJ1~ 

3.1.4	 12.1 n 'i ru~lA ~ 'iJ'/i 1 fJiJfl11].J~ 1 11 :W ~HLI;\ ::'llii'-ruf'l1';j(1 l1u a ~'W VJ tl \1 1 n 'VItl1 E.J "I1 LJ1,j'fJ 

'1'1"11'WU'i::lYli'llYlmL":: \Jh"lth~L Yli'11iJ::'l~-rum'i'W"iJ1'irul l tJ'W'W Lf'l'l:l 
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~"J u11"J'VIU1 Lfl~'iJ'l11 Eli ~El Lbft~t1n1 ~tI~"J~'VI«n~~tl 'j~ eun1':iruLLa ~~ ~nElf]Tl'l~~1'IJ~1 ~ Lft'IJ€J'1J'iJ -rUVj'IJua ~vi'1'IJf'l11'-1 

1"J'-lii'iJt1Utln1~mL",~",rnu'U1'IJ~1'1tl'j:::L 'Yli'l 'IJ€lmnnl1 Lfl~€l'lhEl1~tJ\ll€l'l~~ntlml'l'Utl1'jvr(llJ'U1r.Ji 1:Ubf'l~'iJ'l11 tl ~jj 
v 

ilssaum 'j{lh€J-:lft-:lm bbft~vr(llJ'U11~LIi~€l~1 tliHj\'lfl11'-1~1:U1'j{lft~~'UM'iJ ~1-:l1i'iJ ~'iJ~ ~a'iJ \'l'J'U?l1~l'Hl'W(llJ 'U1 

,.;o',vl,x,n".,,".t,oUl" • I 
3.2 LtJ'Uhh LLm:U1~tl~~1 biJ'UIl1'j1'Uth~ L'VIi'l1'YlEJ bba~~Il1'j'VItJ'VI1'U .:l~1'111U~bba:::b€Jn~1 'jiliii m 'j 

v 

~Yl~.wbb~1 m.h'lfl':itJ n1'ULba~fI'j'iJtJl'1't~ LtJ'UIl1':i1~t1 LY1 tJ'VI1€l.:lAfl11'-1fl 'VIJJ€l ~1'1 Lb.x ~~ lJJ LlJUnl'~1~El.g1 t1tJ€l .:J ~ 
1'111:U i~jj€l ~ bb~"J 'VI~tJn 1Luum ':ii~tJ L~tJ~'U EJ'UtJ'I~1'111~iL~'-I~~'U ~ Lb~1 n\lltl.:lbtJ'Un1 ':i1~t1~jjrn1'-1 ~1LiJ 'U€J f.h .:J

"",;, ".' ' " . I. .. , ""
 
3.3 ~1l1'j'UfJ1~lJf1J'VI1 LL"'~'l(il1!.:l'VImEltltJ1-:l'lJ~L'JU LLa~:UL 'VI111r.laLLftVl-:l rJ1nl'~1'Jtl€J'I1'1fl11:U~ ~ "'~'lJ tl .:l 

Lm-:ln1'j~b&'l'U€J"il~LU'Uyfu~i1'IJlJitJm':i~(llJu1th~L'Yli'l 
'" 

3.4 LtJ'U hhbbn':i:u1~fJ .yi ~ 1'IJfl11:Ub~U'lJ€ltJ "il11l?lmU'U\llm1-:lt1Vl'lJ €l ~L"'U tl'lJel-rtJVjtJ LVltl ?lmu 'U 

VI'IJ~-:l t1Vl'1J ~N p.Jb?l'U tl'lJ€J-rUVltJ'J ~ V1tl~1"'1i11:U~"J:U:W€J Lb"'~ tj,\J1 EJfl"J1lJ~::: mnLbn'1l'1 ':i-:lm 1~t1vtlvi'-ru'VI'U"J • • 

&JQ, II ,.... -::C. <ICIt,"" q,

4. fltuaUU~·lm'lr.-lba'U'iJ"lJD ':i'UVl'Ubi'l·H)"lJ1EJd1ilEJU1'U1"lJ1Vl 

4.1 !1tlJftlJu"ii'lJ€J"ltln1\lfJ'VI"n (Principal Investigator, PI) ~LtJ'UlX1'V1tJ1Lf'l~tJ'1J1fJ 

4.1.1 :wm~lJJLi1 u 67 U(t1tJfi\rr'U~'UttJ"',rf'l'j) LL",~t'Umruiiel ~~,mvl 57 ut'U1tl V1'U~"l nVl 
V1€l.:l-rmtJ"l11'J~ft1m'j{ltl~vh:n'UlltJ\ll'U~\1f1\ilM'U1Ul'ltlili .. 
L&'I':i'J 

1~1':i{lvi1Lii'ULf'll-:ln1':i1~Lb ~"J 

~~" .. · ..~ ... I · .,'" n4.1.2 biJ'U ~'VI '" 1b1'Jn1'ii'l n~1':i~VltJlJ'Hll'Y1 Ltl tl","Hlb'VIuin'VI1 uae'VI1"l1UlJ':i~ 'J 1?l~n\iltl~ 'U 
OJ ~ 1 1..1'" '" •I'" I "'. ... ,

",mtJu~\il ~ rl n~1 utJ':i~ L'VIi'I 'VIfJ'VIlJ",ft n~m u':if1Jf1J1 Lel m ~\l'jtJ rn':iVl1\l1'U'lItl.:lbfl'Stl'llI El 

1~fJU1\J1'll1~~~Ub£1'IJtJ'1Jtl-rtJm':i?lutJ"'~u I 
4.1.3 LtJ'4~~'Vh1 ~EltJci1-:l~eJb~1.J"l L\ilmil'W1~tld 1~fl\l1'U'll"J-:l 5 U;J~1'4'-11 L \i1 t1 G'11 'V1 -rtJ 

v 

.. • 11"''' '" ",,,,..I-t!'l' .'" •Ai11'lJ11Y1 fJ1f'11'1\1l'm{J;: LYlfLlUW I'ItJ~~r.la"l1U1'JEl'VI L'-I ~ 'llt:Ja\l1U"il1 flm'j'Y111'V1El1tJl'l 'Ufi 

1"u "" '" '.'I '" '" .. d i1 I " W b f S . d~mJf11':it;1 'W'-Il'l ~'U1 1':if11'S1'lJ1m':i':i~\i1tJU1U1'll11'1'V1€1~ U~1'U'lJtl~rl e 0 oence 'VI 

iifi1 Impact Factor LLft~/",~tJ Scopus t'U'll1-:l 5 tJ ~ ~1'U1J1 (u l'l.f'1. 2557-256 1) 
v ~ .; ... ~ h 1'0' ,v

LL"'~~tJ~b iJ \lb'il1'lJ€l-:ltJ'VI1'l11lJ"lleJbL 'jn'VI':imiJ1J corresponding aut or lJUtltlll11 5 

L~ tJ\l LU'l~utJ'J1nIlWiltJm':ir1n~11~~tJtJ~t1l'Y1btJn'VI~m fJ'Ubvh\lltl,'jbi'J'U~~ij h-index 

1U~1U-UtJ~ f1 Scopus 1JJ~1fll1 10 

e ..., (", ~ u ~ tlJ • I"" 
?1 lVl'j'U?11 'lI 11J~1'JfJ Pl1?1 t;1 ')Llmm"l f)1I i'l1 f1\1l ':j 'UtJ'J1n n11 'J'Um ':ir\ n~1'j~ \i1tJ 'u ':i'Y'Y1bf) n 

V1€1,'jiimN1 'U1~Elvtl:u1'1i~lft"l1'IJ~1Ilm·wi1i'VIEJ1'O'Wu51vi'-r~m'j~~1I'W1u"J1':ii.'lT~1"ll1 f)1 'j 
'" .. ..I ,11 v ..I.. F / ..'j;:\iltJU1'IJ1'll19'l'VItlCJ 'U\i1U'lJ€l1IL'l Web of Science Y1lJ 1 Impact actor Lba~ 'VI':i tl 

v... v 

Scopus !1'U-Utl1Jf1~1U:U~~M1"' t;1{Lb{J;:~-:lfllJI'11'Hll{v1 l'lm. EltJlJfu 1\i1mtJublij1"lJ el ~ 
.d .o::!II. d ~..",.(Vd 0 

'UYlflJ1:U"ll tlbL ':i1l'VI':iBLiJ'lJ corresponding author 'VI'H)~'VI'lJ\l?1tl l'11 ':i1 Ltllli.'l 1':i'VI1"l 
..I""", '.'I U .. '1. ! v I , d 

1"ll1f11':i (monograph) 'VIi'll'l1l'W~'U':i~ VltJ'U1U1"ll1(l) ~'UtlEJm1 3 ml'l 

3/7
 

I 



4.1.4	 ~'I.J 'i~?l1J nl')ru LL"~ ~"-:l1'1Jfl1'ii:l~1-:lLfI~eJ~lEJi~EJ n\J1.Jnl~EJ ~ l -:l 'I.J ':i~ L'VIl'1eJ rJl-:l ~fl L~ eJ-:l 

L'li U (11')l~-ruV1u",U'U"'UU\11mb'l-1~-:l'VI\J~"m_h~ L'VI I'1L'\J1m'l nl':il~EJ-yjl~i'h~ 'nJ tl'\J" , , 
m 'i~yhJ~ ~"'llUi~EJ~1 ).J tlU (co-publication) f)1 ':if'l lJ1 'V1 EJ l iiyj'\Jfi~1lJ tlU (co­

advisor) fl1':i~I'1'I.J':i~'q).Ji'lJlnl':i dJ\J~\J 

4.1.5	 hJ~l':i'lv\'l LLVI'l1'l ~'U~Vll':i~'l LL~':i~lii''Uflru'U~~u'l 'I.J.. 
4.1.6	 lUeJrJ':i~Vl11'lnl'~-ru'VI\Ji~ EJ'lJU1~1'l-1n, L'liU 'VI'lJ1'11"'li'l')l i~tI~L~U am. 'VlUL:l.IBi~EJ 

'V " 'I	 •0" 
eJl1hl am. 1f'l':i'l fl1':i1~EJ'lJ\Jl~ LVI qJ a1'V1'lJ. EJ ru-J'\JL'Un':irueJ~':i~Vli1'lln~La~\l~'lJ 
lA':i'lnl'~ LL,,~m).Jl'Hl~l Lii '\JlA':i'lfl1':iv1-:l mh11v1LL~"na~\lJl1EJLU':i~ EJ~L1mludlu 6 
.. w '" d"

Ll'1eJ'lJ '\JUIiJ1m'lJ'VI1J':i~nll'1~G1'YlU 

a vd"'" "'q '" d",
4.1.7 LiJ'\J~'Vl).Ju':i~1(llnl':i':iU'Yl'lJ\lln am. 'Vl~ 

4.1.8 iiml:lJal1J1':irlLurns Luu ~'li1 LA~ eJ ~ l EJ1~mL"~U~'\oIl1 ~1'1 f11 ':i 1'I.J 1LLm),Ji~EJ ~ -rl!lLv1.. 
LA~eJ'lil EJi~EJ a 1lJ11mhLU'lJ'll'lJl~eJ rJl'l9leJ L~eJ'l LL" ~ii'I.J':i~~f16mi'l 

~ oJ o..J V d '" j""l>.. tJ q Qh:Io 1.1 d iJd ....J J"
4.1.9 1	 L 'lJeJ1\11';iEJVlt 'm'i:ll'lJmru'Vl\l~1utlnf'1n'i:llu':i'1j'lJ1LeJn(lleJ'llJf!rua3JUli'lfl':i'UmUVI"il~

i VI EJ l'UyjU6'I.J1'1j 'Y1LeJ n1U'\oI«n~ (ll 'i.yj\l ~~'lUnPI n'i:ll:lJl'UeJ-ruVj'lJ 

4.2 f!{1Jfl3Ju1i'lJeJ'luni~EJ~1),J (Associate Researcher) 'lULf'l~eJ·lhEJ-yj"il~"'l).Jl':i().yu,rnPln'i:ll'I.J~qjt\Jl 

L'iln LLm~/VI~ u Vj'lJl~EJ 'lJ eJ 'l Lf'l~B~l EJ 

4.2.1	 ~eJ1qlJldlU 62 tJ (u'Ui1'l-J'lJduL'U",irm) LLm:llJmruiiil1 q~'lLL ~ 57 tJ~ul'I.J ~ui"ltl~ 
~eJ'l.ymeJ'l 'h\l~ allJ1'itleJ ~'VI1'l1'1J tl'U ~'U~'l tll'1'l~'lJ1'Ui'ln'Yifl l ).Jl'Hl~ 1LU'U1V'! ';i 'I m 'il~Ll'i'1 

"La'i'l 

4.2.2	 LUU~-yj?il L~\l fl1':i~ n'i:ll')~lii''U'I.J~qjt\Jl LeJ n'l-1~ElL Vi EJ'U Lvh LL fl~v11"llU'I.J':i ~ \h~"l tlvleJ~'1 'U 

amuuejl'1).J~f1'\~1V1~u'l-1111 EJ'llUL'U'I.J'j~L 'Vlf'l1'VIti 

4.2.3 LUU~.yjv11i~m)rJl'l~m~eJ"l1I'1EJLo'l'n~eJrJl'lej'l1'U'lJ1'l 5 tJ.yj ~1'lJlJ111'1t1"'1'l-1.yU 
" 
~ ~ tt..ctiJ '""" ,""v&.11!'l'

'i11'lJl1V1CJ1mrt(iJ:m"~L'VlfllUm {l)eJ'l:lJ~G1'l1\J1\lEJ'Vl ),J b'lJ~ H:I'l1'U\l
O~ 

lnnl'~'Vll1V1tJ 
""" ..UWIJ6 

1"'"	 '" ~ ~ ~ q d it dv	 vl'1'iUnl'i(ll'Yi).J"r'H'U11'ial':il'1Jlnl'i'i::I'1U'lJ1Ul'1Jl(llVleJtJ U~l 'J'UeJ),J'l Web of Science 'Vl
".. " 

iJi'l1 Impact Factor LL"::/V1~eJ Scopus Lui1'l 5 ;j 'Yil-il 'U1J1 (tJ i'l.i'1. 2557-2561) 
' v , '" '\" iJa " ..I .. !'tl :lJUeJEJf111 3 L'IeJ'l ~l'1fJL '1WiJl'lJtl"l'UVlf111).J'lJeJLL':inVl1eJLu 'lJ cor responding author 
' v I .,j1),J'U€JEJn11 1 L1tl'l 

o w	 ~ Q..I • cv ~ lV <II ,"":10

£'lJ'\11U'€11'lJ11J'If!:m fllMn bl£J ~'€1"fl1JfllG1\'J'J U'U'll nn1 B 'U m 'j'rln~l'j':: VlU u ':icy t;Yl Ltl n 

v1FNiic.J £J"llui ~CJyfl),Ji.'I1t.J6N lU'lln nl'i'Yj,i'Vl tJ1Ui'lU5 1~.yu n1'i~'W),Jyj1 'lJ111~ l':ii 'lJln1':i 

'i~vi''U'lJ1Ul'lJl~.yjeJ~L\J\j1u-iieJ1J'' Web of Science ~iJfi , Impact Factor LL'1~/'\oI~eJ".. .. 
Scopus ~lU-Utl~"~1'lJ1J'4~EJI'11'i1V1{Ll"~~'lfl).Jf'lla(ll 1~ am. EJ€J1J-r'U Ll'1fJLUUL.ul'lJ€J'l 

uVlfl"n).J~mL ':inVl~miJ'IJ corresponding author V1~eJiiVlt1"laB v\'l':il LeJnal'I'VI1'l 

1'lJ l n11 (monograph) .yj&i Yl1J'Vi1U'i~vi''UU1\Jl'lJl~ lu'llm.Jn11 1 L~tl'l 

d vd..e I -- .., .J",
4 .2.4	 LiJ'IJ~Vl1J u1::1(lln1':i1'UVj'IJ'Jln am. VI~ 

4 .2.5	 iiflru61lJU~fl 1U~1U.yj \I:: LUUmersEf-yj 'I.J~n'i:ll1V1 tJ1ii i'l 'lJ G'l1 ~'Y '\11LeJ nLU'l-1«n ~ VI 'i ~\l~~"l 
Un~n'i:l l1J1'lJeJ.y'UVjU 



I 
4.3 fjt:lJ~1J'UVl'lJEl.:j'Wfl1'l Cl~l 1J (Associate Researcher) lIJLf'l~El' lhCl fl'HiJ~hnVi''lJEl'':Uf'\';jf'U'Yl \J 

,rfl~fl~ltflqjqjlLeJfl'llmf'l~El'lhtl	 I 
4.3.1 iJ€l1Clhhfitl 67 tJ (,r'Uihrtl~\J1'UG'1:Uf'l'j) LL,,::1\Jf1'j"H1El1Cl~.:jLLIl1 57 U~tl1tJ riltl~.:j tr~ ,	 I ' 

Iii'eJ.:j1'U·HN· hil::~11Jl'it:1El~'Vil.:jltln'Uril'W~.:jnV11~tlltll'lEl~ ~11Jl'it:1l'il Lutllm.:j f1111i1LL~1 
« 

LI'1'l'l 

4.3.2 Lth..l~~;;l'lL ~ 'l f11':i~ fl~1'i::~'UU1qjqjl LeJfl'Vl~ elLViCl'ULvh lL ,, :: vh .:l1'IJ 'l.h ::-;jl~.:j nl11 eJ ~b u 

G'1t:11Utl~Vl 1J ~fl~1'Vl1eJG'1mUtl1~tJ1tlU':i~L'Vll'11'VlfJ 

4.3.3 LUtl~~vhl ~EJeJ~l-1l1lm~'€l.:j lV1tJLOl'll~'€l~1.:j~.:j1tl'l1l.:j 5 U ~ltl1Jl1VlEJ;;l'1'Vl1'U 

~ , 11 .......... ",dlil' ....... ~
 
f1.1"([)l'VlEJJi'll(lmLLfl~lY1l'l lUHl 91U.:j1J~HNltll'lEJ'Vl 1J 'll "~ltl'llflf111Y1l1Y1EJltl'Vi tl li 

\lvi'1tJf11'l~ Yi1Jl'l1tl1l'i(l111'lJlf11'i1~~'Utlltll'll1~~a~"ltl!~tl-umJ" Web of Science ~ 
:iJfOh Impact Factor LLfl~/'Vl~El Scopus 1tl'th~ 5 tJ~e.h J1J1 (\1 'Vi.f'! . 2557-2561) 1Vl EJ 

.fS1 ... d.. :'1 I 1 It, , d
lutlL'iJ1'lleJ-3'U'Vlf11l1J'llall'iflVl'l'€llutl corresponding aut or 1J'WmJf11l 1 m).:] 

.!1 '" ,	 w , ... ~ .... 1'" 
fllVl'nJ?ll' I11J14':ffJm5\1l'mfJ~G'1'l f'l1JflT?l®j tltJ'll flfll1'l'U f11':i\"1 fl~l'i~~'U u 'iqj qjl ia n 

rllEl.:j:iJ Com·ntll~EJm1J"l'I1r·Hl-3ltl'll nf11 Tyh1Y1 EllU..,~'Wtflvi'1~ m'i~Yi1Jl'l1tlll ':i(ll 'ii'lll fl1 ':i 

'i~vltJ'Wltl l'lll~~'€l~"ltl~ltl.vmJ(l Web of Science ll(l 1V1~El Scopus jjltl-Ue:J~flvi'l tl 
1J'4~EJl'11G'1 Vi{llfl::~.:Jf'l1Jf'll?1Vl1~ am. El'€l1J1tJ l~EJltJtll'l 'lJ€l~tJ'Vll'l1l1J~ em'iflVl1'€ll U tl 

corresponding author 'Vl~ €l:iJ'VlU-3~El ~l'il LUflG'11'i'Vl1~1'll1f111 (monograph) . ~ 

~Yi1Jl41tl1 ::~tJtlltll'1ll~ 11J'LJ'€lEJfl1l 1 L~U'l I 
4.4 1tl'l1l'lLlm~ftJ'Yltl ~'l tTf1 1 ~EJ'mrmL fl :: ,rfl l ~EJ ~ 1 1J btlLfl1eJ~lEJ~€l'l ,j1'U'Yl'Wvh1~EJVlmtJ1f'l1-:JflT'l 

1tlnmL~mn'U ll(l~'Vllfl:iJf11l1J-;jlLiJtl lii'a'l1tJ"ltl~lmL'Vl~'l'Yltl~tllYi1Jl~1J lii'El'lllG'1~-:Jl l tilC-l,,~il11l'ltl1lf1111'U"ltl ,rtl 
LUtlf111lG'111J lvt'€l1 mf11~f111:iJ'lJ'i::i1'Vl Gfl11'1~-:J~tl 1M1,j:iJf11l1J~1'1lalJ'll'€l-11 U1llfl'l l~tJLl"~1m'l f1111~EJ~e)EJtu 

Lf'l~eJ~lEli~Eltlltl1'll1~~dtl'lJ'€l1'Uf111(1,r'I.JG'1tltl ~'ld 'Vl1J1~'l'U'lJ1:::1J1ru~~rll'€l-:J1,jJleHb'UnlJ 

.1 ... ., '1.1 :... "'. 1 'I .. 1 ...15.	 nl''Iu~:::~3J'U''lJm~'Ue.J ~u·mm1J1~fJ'!Ji).:J~fl'iu'!J1mLmm~ n ~'Un1'i\iI~~ 1Ju"I::b3J'U~" 

5.1	 f'lru~m11JfI1'iYi'l 11t:lJl.v'€ll(l'U€l1f11~fI111\lEl~1 fl-Um?ltleJ1U'iLLf1'l1Jl~El LiB-1'Vl"fl fl1'i (Concept 
.". r S ..... It.1 ..... 1 of " dproposal of research program) 'lI€l-3Lfl'i'€l'lllEJ ~~EJ\"1f1~1'i1fJ'J:::L€lEl~'lJm(ltl {l u1LLf111Jl'lfJ 'UL'Ue:J~(i1tl L fl 

- ~l 1- M " :: 1 ... ~ _.. I ~. I
'lJ1~L1Jtlf'lll:lJb'Vl:l.J1:::G11J f'l11:lJ Lutl u ~~ 'Yl.:J tlmtl1'1llf11'i -:J'U useinru C-l'lt:J'l\11 C-l'J" Ii lL'J~C-l'Jm~Y1\J 

5.2 ~~mj'EJL?ltl€ll u'mn'J1Jl\ltIL'U-1\1 trflm 'i~1'IJf11'i'lJ'i~ LiJtlb'U.fftl\ll ~ ~L(ltl€l'U€lftJm 'i~'IJ''U ?l11tl 

'J:::Iii''iJ-:Jcl~-u'€ll?llJeJ1thbLf11:lJl~Elo,j''UL ~1J (Full proposal) f11'iU':i::: LiJ'UL~tl\l~?l11V)tJ~lL iJ'Ufll'j'1~Elf1t:lJ:::f1111J ~ l j 
rl{;i L~'€lflYl'ULL"::: b-U~ml 'l G1 a'U -U'€ll ?l 'U €l1f1 'i 'l nl 'i (reviewers) muua fl...r~'Jlnbtl'l 'Vl m~ f1:::1Il1.:]'lJ1~\ 'Vll'1~11Jv11El 

eJii-:J V1lfln~1JrrL?ltltl tm ~f111Lf'l~€l,]lEl1~Eltlltll'll1~:Wfl111JL ii'U11 f'l1 ~G1-:JL(] n (1111i1~'Vl1'lflt:lJl~v h'W 
Qo 1J ' v\J "'" ~ "'" t .J ~....I '" ld v~· _ 

1{;il'l'l1':iru1 fl~ru1 'i:::~Y11EJ'lJeJ L?l 'WeJ1f'l 'l ~m'im f.J l'l'i'€l:l.lY1 .:J'U'€l ~m'VlTV11JLflm fl'Ul'l1l).J "lJ Ell'lll t1J"lJa-:J~Y1 1'l"lrul~ Ll (l] 
I 

'l~ 

'V11'UlL'l~f'l111Jl~m~tl (G1i1) n'U,rfll \lEl1'Ulm'lf1111~m(ltl'€l~m~r'Yl':i~C'\rulroJ-;jltl1tl 2-3 Vl1lJ flru:::f11':i1Jf111B1 'V 'l~ 
" '" 

L~lItlL'Ut1J ~'Vl'j'l~t:lJl~~~~?ltl'€llfl'i~fl1'm tl:::t1l1J1'Vl~a hJfi1vi' Comf111Yi'Jl':irul'lJeJ~ flru~ fl".i1:1.1f111 ~ Utl'lJ1::: f1111V1b ~~ a 

dJ tl~~'W'1~ ~~tl'U€l'Yltl~~~'Vlli1ruiJ1 ~ 
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5.3 fHu:m m Jn1'mfl :! ~'V1 ':i -1 f! rul~~ ::: &i~ (1l1~u'lnh~ djou~fllfl'S ,j n1 1LA~e:J 'lh £.J1{£.JtJ l'Ul 'll1&i LL'l :! 

1m 1nl'Hi €I EJ ~1tK'S'U Vj'UL L ~'l ::l LA7 El'lll EJ L~tl ~ 11 ~G1 tl U \"111~ n11'vnll-tJ tl-1 m1~h ~ UtJ-11tJnu LthVl~l EJ 'lJ tl ~ LL urm 
vll L'~ 'U ~ ltJ "jlU.x-1 lJ1':il~ G1 eJu n1 "jH~lm~'U 'lJ €l -1 LL~m:~1m-1m':i1~EJcimJ1'ULL~G1:! LA~ €J hu1til £.J ;Jm "j vll LlJwn11'U 

~DLl uu ~tl1'tJd 
-	 un1~tlVlG\'n~ LiJ 'U,x1Vl-Ul'lJ €l-1 Lfl~tl'll ltJ1 ~uu l 'U l'lJl ~ (PI) 'il u-1 1 'U Al l ~ n l1Vl oU1n11 

~l LijtJ~l'lJ1fl'J-1 m11~tlvi'lm'ilm'l1'i LL'l:! t11LG1'UeJ ~'l-11'U LL UUU'S'j ~.mJ~1~ nU'uni~tl~ 1~ LLG1::: 

unf1 n~1'tJ 1qjCYlLeJnm£.J1~Lfl~eJ'lllEJ~1~'i:::tl::;L1G11~rilVl'U~ 1 
.cl	 t .,j... 0.'1 d1 v 

-	 f1ru:::m'jWll':iml~Ltltl~ fl'j~fl1 ':i LYH)1U'V111U'1Jl1i'l nl 1V11 ~1'U 1JqjV!l~tJG11':iA LYieJ Vl 

"li'mL'U::: t11 LLG1::lVllmmm'J1urns LUlU qjVll1vi'~n~'EJ~ LL'J:!~\H I 'll 

- ~m. ~~'tJ1:::~~i'l1-11'lflnl'iL~eJ'lVi'un1~£.J1'U L\"I~tl~lEJ LL 'J::: Unf1n~1'i:::~UU~qjCYlLtln·tlvi''S'u 
QJ , CI I 0 d 0 ~ ~ a l oJ q

'Yj'UG1'UUG1'4'lJ1:-J1'ULfl'Stl'tJ1 EJ'U1 LG1 'U tl l:-J 'l -11'U LLUUU'S'W1EJ L~ tl~ l L'U'lJ'l1'U ~ u1 :::£.J:::Vl'U-1 LU'l :::lJ 

~ ~Nl'Unl1V!-U1Yi'il"1lJF11 1 

6.	 nl'Wh~ty ty 1 -rUVl'lJ 

~c\! qjl 'S'U 'Yj'U LiJlJm'J 'l -1 'Ul lJ 3 iJ1EJ ~'il · crtVi'Vj'lJ (cllun~1'lJm) ~Vj'U~UUG1 '4 lJn1"i 1 ~EJ) ~'S'"UVj'U (rfmu'U 

1l1'U" -1 n til 'lJ 'il~Uni~EmG\'n~-1 Lt1'U ~IV!oUl Lfl~e:J'lhEJ) LLG1:::tTn1~£.J~llJV!~ ner'S'u 'Vl'U" , 

7. L~ e:J tJ1'J Q)mUl1u'U Di'tJ~'lnV1 

7.1 G1mu w" 'lJ'K'lntil 'lJtJ -1Uni-.5'EJVl~n~ 'l Ltl 'U,xT v1Ul LA~'il 'th £.J1 -.5'EJ tJ 'U l 'lJl~~UU~lJ'Um'J ~1 Li)'U ~1 'lJ, 
'lJ tJ'l A~ €J'lll EJ1m 'tJ LLUU'lJel'l infrastructure LLG1:!/Vl1tl \"Ie; Ji'ru"'~iiI1l'l1'1~ 1'U n1 'i~1 L'I1 lJf1111{EJ~'Ufl11V!i11'lJtl-1" , ,, 
Lf l~E 'Ill EJ LLG1:!1Vi'F11 1~d1~ ii€J LL'l ::: eil 'lJ1 EJf11 1lJ~:!V11n LL n1m~m"j1~£.J ci'EJmLG1:::un ~mmJ~rurul Lel nmvi'fUi'ltl LLG1::: v v , 

'iJ ~1~hrn L';'UVj'U Ltl'Ufh1cU~l EJ 'V1 1 'l rj'eJ lJ (indirect or overhead cost) Ltil1 ~~~'U 

7.2 ~mu'UDi'U'K~n~'lJ'il'l ~L~'lJtJ'lJ'il-rUVj'U~l nVl'tl1tJ'lllJ~'U~hJ1'llG1mu'U .,)1«-1 n til 'lJ'EJ 'lUni{tlViG\'n1Vi' 

f11 1 ~J~ 1~ i'i ElLL'l :!eil'U1tlml~~:: til1n LLri1rrs'lnT'~i{EJ cieltlbL'l:: 'ITn Pi n~l'tJ~ qjqjl L'ilnvtlvi'f UVjtJ LLG1:: ~ ::: hJVIn L~'U "'1 lJ 

LU 'Uf i1H~l EJ i'l l ~ rj'mJ (ind irect or ove rhead cost) 1~~ .x~i'U 

LLtJU 2) 

8 .1 LA~eJ 'lh v~D "a~ fl .:j Pi1il~ Lfl 'tJ il 'lJ il -rU'VI'U '1J eJl~~1LlJ 'lJ f11 "a~.:j~ 
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