
bb'U'U un .oa:' 

'Ue:J~~li16'11'Vlff:i111tl1'Utl'U~6'1~t11-mJ (Parts Transformation) 

1£> . V1'l.i1t1~1'Ub:ij1'Ue:i~ bfl':i~ m1 mi.:ru LtJ'U1CJB1i1?11V1n'f~1111CJ?11 '1J1 (9) '11'W'n-l1'U L P11~\in-;;iei1i1?11V1m111 
' .. ' 

m. 1~b~'U~u'l.J1::111wVit~~u'1~6'111 rn,~oo,ooo 'U1'Vl 
., d 0 II Q ., d ~I ii ""'"' a::. 1'U'Vln1'Vl'U~11f11mn~ (11f11e:i1~e:i~) w 1'U'VI .... .... ... 7 ... ~ ... 1.WJ ..... 19..1.w . .............. . 

~I "" 
bu'Ub~'U m,1£>00,000 'U1'VI 

ct:. rl11ilel'Ubb'Vl'U'Ufl~1ff:i C9l,~bo,ooo 'U1'Vl • 
ct:.@ 'l.J1::bfl'Vl~'l.J~n-li1 nzj11-l1'Ui'1J 1~movn~ b 'li'U vi'1'Uim m111 1'1 CJ L 'Vlfl L 'Ufa v?111?1'UL 'VlPl LL'1~vi'1'U5'U 1 .. .. .., 

'VlLnCJ1'1JB-l 

ct:.1£> flW6'111U~~'l.J~m~n • 
'Uflmm'Vl~n '\JwnB'Uvl1CJ 
' 

C9l) er'1~m11f11-lm1 '11'U1'U (9) fl'U 1~m1~n~11lJ~1n-i1'\J~ruru11'Vl ?11'1J1imm111P11?1\il{ i'VlCJ1P11?11i1{ 
'\J , u u 

LP11~~P11?1\il{ L'Vlfl 1'1.Jfav?111?1'UL'VlP1 V1~eivi'1'U5'U 1 ~ LMCJ1-LJ'e:i-l LL'1~iJtJ1~?1'\Jm1ru'1lJtTeiCJn-i1 ct ti 
~ ) -U n1'1CJ -;;i

0

1'U1'U rn fl'U 1~ m1~ n~11lJ1i1~1wi1'\J~ ruru 1 lil ~ ?11'1J1iP11 n1111 P11?1 lil { i'Vl CJ 1P11?11i1 { 
' u u 

LP11~~P11 ?1 \il { L'Vl fl L'UfaV?l11?l 'UL'VlP1 'Vl~B~1'U5'U 1 ~L~CJ1oLJB-l LL'1~lJ'\J1~ ?1'U fl11UJLlJtJBCJffJ1 a:' tJ 
rn) ~'li1CJ'U'ni'1CJ '11'U1'U (9) fl'U 1~m1~n~11lJ~1n-i1'\J~ryry1 1i1~ ?11'1J1iP11m111P11?11i1{ l'V1CJ1P11?1 \il{ 

LP11~~P11?11i1{ L'Vlfl 1'1.Jfav?l11?l'UL'Y1P1 'Vl~B~1'U5'U 1 ~ L~m-LJ'm LL'1~iJ'\J1~?1'\Jfl11'1.1LlJtJe:iCJffJ1 (9) ;j 

ct:.m '11'U1'U~u~n-li1 ct fl'U 

b. ri11'6'1~~umru C9l,ria:'o,ooo 'U1'Vl 

v». ri1t-tl~1t11'Um1b~'U'Vl1~1u~h~u1::b'VIA -1lJiJ

~. ri11 "11~1t1~'U 81 -1lJiJ-
d llQJ Q 0 

~. 11t1~e:J(:.J':itJ(:.J~~e:iun1'Vl'U~11f11n~1~ 
'U 

C9l) 'U1-lm-l~11 '1J11 L-;;i~ry ~eJ1'U1CJm1nB-l'U LCJ'U1CJ~1i1 ?11V1m11111CJ?11'1J1 (9) 

~) 'U1CJ~'Gru 111-;;J'1Lli1'1J~ -Un1Lfl11~"1'U LCJ'U1CJLL'1~LLC-J'U-1i1'U1rym1'WLP1~ 

rn) 'U1-l?l11Vi'Vf'l'11 11'\JCJB~ -Uni Lfl11~"1'U LCJ'U1CJLL'1~ LLC-J 'U -li1'U1fljfl11'WLP1~ 

a:') 'U1-l?111 ry1~1 1ei-l11PlJ'U1Q'1 -Uni Lfl11~"1'U LCJ'U1CJLL'1 ~LLC-J'U-1i1 'U1rym1 

ct) 'U1~?111~'1'1J~ L 'Vl l.J ~'WmCJ -Uni Lfl11~"1'U LCJ'U1CJLL'1~ LLC-J 'U-1i1'U1rym1'WLP1~ 

b) 'U1WJ1P1 ~'U~liltl -UniLfl11~"1'U L CJ 'U 1CJLL'1~ LLC-J 'U'\J l)'U"im1 
d o 11 ct. 

@O. 'VJ1J1'!Je:J~n11n1'Vi'lJ~'j1f11n~1~ (11fl1e:J1~e:J~) 

'Vl~rnnru"'1 B1i111fi 11-U~1 CJ LL'1~LL'U1'Vl1~m1-W-;;i11 ru1~'U'\J 1~111ru11CJ~1CJu1~ '11ll m1tlnei'U111 '11111'U1 

m1 L'iJ~ru1 tl1~'1J1'111~'U6 m1~1-l~u~n~1 fi11-tl~1CJ 1'Um1L~'U'Vl1-l1 tl11'1Jm1v11-ltl1~ L'VlPl 

na•u1•>~11Nu\Jwmru ., <l1\Jn•u1h•m ru iiu11 .,~<r 

~ 



'tltlUL'tlVl'tltl.:1.:11'\J (Term of Reference : TOR) 

th ::'11 ti .:iu'IJ ~:: 111 ru vut 1£1ct'bt'll 

1ri~ .:i m~vm::~u ~~ii VI ~'IJ~1'\J £J1'\J£J'IJVl1 'Vlv b Yi e:i bV1~£J11ri1111~~e:i 111 'IJ m~b 'li1~vi1.:i16lle:i'IJV11'\J 
'U 'U • 

'tltl.:IBVIG'l1'Vlm~11£J1'\J£J'IJ~G'l~£JL'VI~ (Parts Transformation) • 

@. 'Vl~nn1~u6't::b'VI~~" 

bb(;.J 'I.HJ 'VI 51111?1 VI { '111 ~ b 0 u (YI. fll. bctbC9l-bct~ 0) vi' 1'U v VI ?I 1VI m 'j'l.J bb'1:::'U~fl1 ·rn vi \l B'U 1 fl VI ' , 
bbi;.J'Ubbli'U'Vld mJ ct.Ci'. v V1?11V1m'j'11~ m~ V\l'11flfl1'j'~~'U1'j':::'\J'Ufl11'U1fl11 1~m111'11A'ru L'Ufl1'j'i;.J~ fl~'Ufl1'j'btJ~ CJ'U~1'U 

' " 
v VI ?11V1m'j'11CJ1'UCJ'U\>f i\l 'j':::'lJ'U 1 tJ ?1°vVI?11V1m'j'11CJ1'U CJ'UVl1vh:f1 (Electric Vehicle: EV) Vi':i1 U'j' :::i1'V15.fl1YI 
' ,, ' 

L 'Ufl1'j' 1 -tl'Y1~\l\l1'Ui;:i~ri11i~1CJ1 'W fl1'j'tJ1'j'\lf m~n bbi;:i:::i;:i~md'IJ'1 v CJ11'1~~ 'j'111~\l bb(;.J'U~~'U1 bfll'j'~l.1n'1 bb'1:::~\lfl11 ' ~ 

bbV1°\l'1J1~\llJ'Uy{ C9lrn (Yl.fll. bctbb-bctlrio) L'U?l°1'U'1JB\l.fl1flfl1'j'i;.J~l'Jbb'1:::'\J~fl1'j' Vl11~Vl111CJy{ rn 1~n°1Vl'U~ , 
b u1V1111CJ 1 ~tJ'j':::b 'V1 fl11 'V1CJ b U'Ul.11'Ufl1'j'i;.J~l'l CJ1'UCJ'Ul'll ~~1~'11A' ru'1Jv\l fa fl t~ CJf 1.1'U1i;:i 1Jl:i1 fl1'j''1.:i b?1111v l'1?11V1m'j'11 

er.I Cl.I er.I , 

CJ1'UCJ'U\>f ?!~CJ 1 V111't~ CJ1l
0 

\lb iT 'U (C9l) fl1'j' b 'IJ~ CJ'Ui;.J
0

1'U 1 tJ ?1° EV b'Y;', mb ri1 '1JU ruV1111i;:i ~ ~ bb'1 :::i;:i ~ fl1'j'tJ'1vCJn161.l ' ,, " 

b~v'Um:::'1 fl bb'1:::ii\l'1fl1'j'U'1°BCJm{'UB'Ub U'Uf!l'UCJl 'U'j'::: CJ::: m1 bb'1::: (b) fl1'j'~EJCJB~'11flvl'l?l1V!m'j'11CJ1'U CJ'Uvl b~11 
, 'U . \I , 

(Internal Combustion Enoine: ICE) 1tJ'1vl'l?l1V!f1d'j'l.JCJ1'UCJ'Uvlvft ib'Vlfl 1 'U fa~bb'1:::'U11'Jm'j'11.rr'U?l\l zj\lVl1J1CJCi\l 
:::> \I, \I 

fl1'j'~~'U1b'Vlfl 1'Wfa~mdbzjB11~mb'1:::oLJ'UzjeJl'l t'U~~ (Connected and Autonomous Vehicle: CAV) ~tl11111-U 
b ~ 11tJ d:::i1'V15 .fl1YI fl1'j''1J'U'1\l bb'1:::m 111tJi;:i B~ ii' CJ L 'Um 'j'oLJ'\J~ 'j'tl CJ'Uvl 'j'11J Ci \l fl1'j'~ ~'U1 CJ1'UCJ'Uvl ICE Vi° :i1 ~ fl~ru::: 
?i:::e:n~ 'l.b:::mr~ bb'1:::'1Ji;:iv~il'CJ 

fl ru::: fl d 'j'l.J fl1'j''U LCJ'U 1CJCJ1'UCJ'U~1~Yl'1 bb V1° \l'1J1 ~1vi' fl
0

1Vl'U~1 Gf CJvi' f!ltl b tr 1Vl1J 1 CJ bb'1 :::111 I'] d fl1 d 

~1\l 61 ~\ll'U'j':::CJ:::d\l~l'U 'j':::CJ:::fl'11\l bb'1:::'j':::CJ:::CJ11 b~BoLJ'Ubfl~B'Ufl1'j''1\l'Vl'U fl1'j'i;.J~l'J bb'1:::fl1'j'~~'U1'\Jfl'11fld 
I ' ' 

1 ~tb:::b'Vlfl11 'VlmU'Ul.11'Ufl1'j'i;.J~l'JCJ1'UCJ'Ul'11 ·foi;:i~~ (Zero-emissions vehicle: ZEV) zj\l'l..h:::flv'UJl1 CJ CJ1'UCJ'Uvl 
~ 

oLJ'Ubfl~ B'UYl~\l\l1'U 1~Yl'1 (Battery Electric Vehicle: BEV) bb'1::: CJ1'UCJ'Uvl b61.l'1~ b .ff m YI~ \l (Fuel Cell Electric 

Vehicle: FCEV) b ~ m 'IJ~ CJ'U(;.J
0

1'U1tJ?t'v1'1?11Vlfld'j'1J CJ 1'U CJ'U vl?l~CJ 1Viii°1'111Jbb(;.J'UCJ 'V15f!11?11'11'1J1 ~ bb'1:::bb(;.J'U\l1'U 
\J , . , 

Vi' b~ CJloLJB\l t~CJ:i1111 l'Jdfl1'j''1\lb?1~11 BEV Ji'1'Ufl1'j'i;.J~ vi~1Ji'f 'Um111 b i1'W'1JB'U'11 flflru::: f1d'j'1J fl1'j'i AB bbi;.J'U\l1'U 

fl1'j'tJf rn tJ~ CJ'U 1 tJ?I' CJ1'UCJ'Wl'11 ~~1 (fl1'j''\J~V!1'j'bb'1:::fl1'j'~~'U1vl'l?l1V!f1d'j'1JCJ1'UCJ'Ul'll ~~1bb'1::ef 'U?1°1'U) t~CJ:i1 ,, ' 
Lfl'j'\lfl1'j' CJm:::~'U ~ i;.J~ l'lef 'W'11'LICJ1'UCJ'U 1'11 'VlCJ b ~ v bl'l~ CJ11m111Y1f v11 L 'Ufl1'j'b -LJ'1'1vtl\l1"1ivtJ'V11'U'1JB\l vl'l?l1VI fl 'j''j'1J 

'U \I , , 

CJ~'UCJ'Uvl?l~CJ 1 Viii (Parts Transformation) b U'UVl~\l L 'Ubbi;.J'U\l1'U'j':::CJ:::d \l~l'U b ~B'1~i;.J'1 m:::'Vl'U'1JB\l~i;.J~ l'l~'U'11'U ,, 
CJ1'UCJ'Ul'll 'V1CJ bb'1::: 1i?tf1\l Lvfl1?1L 'Ufl1'j'b -LJ'1'1 l'lm~ CJ1'UCJ'Uvi'?t~CJ 1 Viii ~\ltf '11fli;.J'1 fl1'j'Pi fl~1 Y'l'U11~tJd::: flv'U fl1'j' ,, ,, 
bb'1:::bb'j'\l\l1'U~v~1'U~l'l?l1V!m'j'1Ji;.J~l'J~'U'11'UCJ1'UCJ'Uvl (Supply chain) ~\l 1st Tier bb'1::: 2nd Tier ~i;.J~l'J~'U'11'W1'V1CJ 
'U 1 \l fl i;:i' 11 ?11111 d ti tJ f 'U 1'111 tJ ?1° EV 1 vi' 'U 1 .:i fl i;:i' 11 :i1 fl 1 d i;:i \l 'Vl 'U fl 1 d i;.J ~ l'1 ef 'U ?1° 1 'U EV bb i;:i ::: CA V L 'U '1J ru ::: ~ 

, \I , , 

fl'1°1J~i;.J~l'l~'U'11'U'U1\l fl'1°111v1foi;.J'1flW'Vl'Uvd1.:i111 fl'11flfl1'j'tJfo b tJ~ CJ'U 1 tJ'1 EV t~CJ bUY11:::fl'1°11ffiJlf'U i;.Ji;:i m:::'Vl'U 
, \I , 'U , 

t~CJm.:i AB fl'1°m:::'U'U'1.:in1~.:i b'li'W bfl~B\lCJ'Uvl 'j':::'\Jrn~mY'l~\l bb'1:::1m~CJ 
' 

~\lJ'U b Yim U'Ufl1'j''1 ~i;.Ji;:i m:::'Vl'U'11flfl1'j'tJ-r'U b tJ~ CJ'U 1 tJ?I° CJ1'UCJ'Ul'll ~Yl'1 ~\l~1b ll'Uvi' ti.:i~ ~vi1V1~ fl?ll'J'j' ,, ,, 
~m ~ m'11fllJ bctbb b Yiml'l~CJ11fl1111Y1f v11'\Jfl'11m1 tJ?I' CJ1'UCJ'Uvl?I~ CJ 1 Viii bb'1:::fl'j'EJ'\Jfl'111B 1'1?11V!fld'j'l.Jef 'UG'11'U , \J , , 

b u1V1111CJ d111~.:i bl'l~CJ11m111Y1f v111~n'UcrtJ'j':::flv'\Jm'j'1 'Wm'j'tJf'Ul'i'11tJ'1vl'1?11V1m'j'11CJ1'UCJ'Wvi?1~CJ1 Viii t~CJ fl1'j' ,, ,, ' 
~~vi1bb 'U1'V11.:i fl1'j'?1f 1.:i bb Y'l'11'1~v{11~1V1-r'Ucr (;.J~ l'l~'U'11'U b ~vb zj ti11 tCJ.:icr~v brn::: ~ (;.J~ l'l~'U '11'UCJ1'UCJ'U vi' ?t~ CJ 1 Viii ,, ,, ,, 
b vi v CJ m::: ~rnr (;.J ~ l'lef 'U ?I° 1 'UCJ1'UCJ'U1'11 'Vl CJ bb'1::: bl'l ~ CJ1J f11111Ylf v 1J L 'U fl1'j'b 1f 1 ?l'vh\l t"li v tJ 'V11'U'1J B\l v I'] ?11VI fl 'j''j'l.J 

\I '\J , , 

CJ1'UCJ'Uvl?l~CJ1Vlii zj.:iV1111CJCi.:i (C9l) Bl'1?11V1m'j'1JCJ1'UCJ'Wl'l1~~1 (EV) (b) Bl'1?11V1m'j'1JCJ1'UCJ'Uvlbzjti11~mb'1:::-LJ''Uzj 
' ' 

eJ1'1 fo111l (CAV) bb'1::: (rn) vl'l?l1V!f1d'j'l.JCJ1'UCJ'Uvl~:i1~fl~ru::: ?1:::v1~ U'j':::VlfJ~ uyv ..,CJ l~CJ:i1vl'l?l1V!fld'j'1J~'U'11'U 
' vv-JIJ IJ, . h 

cJf' ' r {lM/17 
~ fl; 



I!? 

L thm.nti 1v) LL fl (Ci)) a V1~1'Vlm1l.l~'U'11'Utl1'Utl'UV11 vJvh (I!?) a V1~1'Vlm1 l.l ~'U'11'UBU mruL ~ BlJ~eJLL'1~oLJtJ~ , , , 
eJ'vi 1'Ul.l1i LL'1~ ("1) ~V1~1'Vlf111l.l;ff'U'11'UB~ 1'Vl~'VlVI LL'Vl 'U (Replacement Equipment Manufacturing: REM) 

1£1 . 1vit1th::~Mf1 • 
\!J.(9) Lvla~~'U1~n~~tii'lmm 1'Vlti1~iiP1nt1m~1a-:i-rtim1ufoL tl~ti'U 1tl'1avi~1V1m1l.lt11'Ut1'Uvi~l1t11 'Vll.i , " , 
I!?. I!? L Yl a'1-:iL~~l.leruw natim11 'Uavi ~1V1m1l.l~'U'11'U L i'.11V1l.l1t11 ~~1l.l 11m-U1~-:ivimvi t11'Ut1'Uvi~l1t11 'Vll.i " , 

" a::.wi ~11'i1'vi~::~'Uc.JG'lc.J~VI (Output) 

<i'..(9).(9) V1~n~mm1~~'U1eru1~ natim11 'Uavi~ 1V1m1l.l~'U'11'UL i'.11V1l.l1t1 '11'U1'U bf1 'VI~ n~vi1 
\I \I , \I 

<i'..(9) . I!? BtJ'll.ltJi'lmm 1 'UvVl~1'Vlf111l.l~'U'11'ULD1'Vll.l1tJ '11'U1'U (9)\!Jo i'l'U , , 
<i'..(9).bfl LL'U1'Vl1-:im1~~1-:iLL~'1vi'V'Jafl.l~LzjvlJLtJ.:J~~a (demand) LL'1~ ~c.J~vi (supply) 1'Un~l.l 

~'U'11'UB~ 1 'Vl~'VlVl LL 'Vl'U (REM) '11'Vlfoavi~1'Vln'l)l.JtJ1'UtJ'Uvl~lJtJ 1 'Vlli aci1-:iuat1 Ci) LL'U1'Vl1.:J 
' 

Q.I ,No,,1 QJ QJ ~ 
ct:.1£1 Vld'tl'Jvi~:: viuc.J6'16'1Yl5 (Outcome) 

<i'.. I!? . Ci) ~ c.J ~ vi .ff 'U ~· 1 'U 1 'U tJ 1 ~ L 'Vl Pl 1 'Vl ti ~ 1 l.l 1 1 fl ti n 1 ~ vi"' tJ LL '1 ~ tJ f tJ vi' 1 L -U 1 ~ ' V1°1-:i L "lj
0 

a tJ 'Vl 1 'U 
" " ' 

er. 15m~~1LiJ'U~1'U/rh1m~11 
ct.Ci) '<ii'vi vhmrn~m (LL c.J'Un11~B'U Course Syllabus L-ci'a V1 1V1~n~m L~a1-UtJ1~natini1~a'U) 

" " 
aci1-:iuat1 bf1 'Vl~n~m Lrn~1'ULL~'1~'Vl~n~mih1t1i'll1ciat11l.iuat1n-:i1 "11'll1 

" " 
ct.I!? '<ii'vivtJ)1JtJi'l'11m 1 'U'VI~ n~Vl)~L~t11-Ua-:intivV1~1'Vln1)lJ;ff'U'11'UL D1'Vl1J1tl bf1 'VI~ n~VI) erL-U1vtJ)lJ 

" 'U , \I \I 

1l.iuat1n-:i1 <i'.o i'l'U~aV1~n~vi1 ('11'U1'UerL-U1ati1l.l11l.l bf1 'Vl~n~m1l.iuat1n-:i1 (9)\!Jo i'l'U) 1vim1~~1a-:iiim1ati1l.l 
" " " 

L;a-:iu5u1im1 (on-site) 1l.iuat1n-:i1 Ci) i'l~-:i~a'Vl~n~m 
ct.bfl '<ii'vivl'1-Um;J'1~ef a (demand) Lrn~~c.J~VI (supply) vY-:i1'Utl1~ L 'VlP1LL'1~vi'1-:itl1~L'VlP1 L~a'1111'1 

m 1l.J ~ B.:Jn11'1JB .:JB V1~1'VI n ))l.J tJ 1'U tJ'Ul'i° ~ lT tJ 1 'Vll.1° LL'1 ~ n '1° l.J.ff 'U ~· 1'UB~1 'Vl~'Vl VI LL 'Vl'U (REM) 1'Un11-W' ~'U 1 
' ' 

LL~'11'1 Vfo fl.l~Lzjvl.l LtJ~~~a (demand) LL'1~~c.J~Vl (supply) 1vi t1m1'1111'1-Um;J '1 (9),ooo 11tJ 1'1'1BV1'1'U11tl11l.l 

i'l11l.JA V1 L~'U'1Ja-:im11t1-:i1'U~ L~ m-U a-:i L'li'W '11tl' rn1'Ul.l11'11~1'Uc.J~ l'ln ru?la vi~1V1m1l.l ~ma l'lmV1m1l.lLLv1-:itJ1~L'VlP11'Vlti ... ' ' 
LL'1~~lJ1i'll.Jn11'ilvlJ)fltJ'UvlLLv1-:itlw L 'VlP11 'Vl tJ (ARAT) 

ct.<i'. flVIL~an;fi'U'11'ULD1'VllJ1tJ~i'l11'1.:JL~~lJ1'ULL~'11'l'V'Je:iflJ~LzjellJLtJ.:J~~a (demand) LLfl~~c.J~l'l (supply) 

ct.ct '<ii'Vl'Vl°1LL 'U1'Vl1.:Jn1)~~'U11~LnVlfl11lJ~B.:Jn1)1 off-:i1'ULL ~ '1\Jl'V'Jvf l.J L 'li'U n11'<ii' Vl'Vl°1111V11~1'U;ff 'U'11'U ... 
~LU'Uilm~a~.:JLL1Vl~Bl.J 'Vl~B m1-:5'viv\'1mm~1'U~'U'11'W~iitl1~~'Vl6.n1~ LL'1~rll.Jrl1 ... ' 

ct.b -:5'Vl'Vl°1LL 'U1'Vl1.:Jn11~1'1-:iLL~rivi'V'Jafl.l~L~BlJLtJ.:J~ef a (demand) LL'1~~c.J~l'l (supply) 1'Wn~l.l 
~'U'11'UB~ 1 'Vl~'VlVILL 'Vl'U (REM) '11'Vl-rtlvl'l~1'Vln11l.l tl1'UtJ'Uvl~lJtJ 1 'Vlli (-:5'vitJ1~'lllJ1~Vll.li'l11lJAVIL~'U Ci) i'l~.:J) 

' ' 

<l'. ... """""ti1'""" "'"•n1'.i1Lil1J '"''"" L v'.a";""'1"L:LLrL~1J~ 'fl, 



... 
b. ~1~1'~n'1m'a~ 

b .ii> '1~vi1'vl«n~lil'S (LLC.Jt1m-s~m..1 Course Syllabus Ldel'v11'vl«n~lil'SL~ti1offtJ-s~nm..J m'S~titl) 
ti~1~uti EJ m 'vl«n~lil-s Lm~ 1t1'vl«n~l'l-siJ-s1EJi'lJ1~elEJ b.iutiEJn-)1 m i'lJ1 

b .lv '1~eltJ'Sl.JtJflmm1t1'vl«n~lil'S~L~EJ1offti~nutilil~1'vln'S'Sl.J~t1~1mil1'vll.J1EJ m 'v1'1'n'1m 
, \I , "' 

~Loff1elml..11lJutiEJn-)1 <i'.o flt1~el'vl«nm-1-s ('1°1mt1~L-U'1elmm1l..I m 'vl«n~lil-s 1lJutiEJn-)1 
\I 'U \J 'U 

ii>lvo flt!) 1~m1~vi'ti~iJmwml..IL'li~tJBu~m-s (on-site) 1lJutiEJn-)1 Ii> fl.f~~ti'vl«n~lil-s 
b .m '1~vi1-U'til;j'1~;tl (demand) LLG'l~~C.Jill'l (supply) ~~1t1tl'S~LVlf'1LL'1~~1~tl'S~LVlP1 
L ~tJG1'1'Sl'ilfl11l.Jvlel~ f11'S'llel~tllil~1'vln'S'Sl.JEJ1\.IEJtlvl'1lJEJ 1'vllJLLG'l~n'1l.J~tl~ltlel~1 'v1'1Vl~ LLVltl , , 
(REM) 1t1f11'S~\lllt11LLW'11i1'\'Jti{l.J~Lzjell.JLEJ~~tel (demand) LL'1~ ~C.Jillil (supply) L~EJf11'S 

o LI oQ a I dd I.I 

~1'Sl'il'llell,!'1 ii>,ooo 'S1EJ lil'1tl~'iltl'SltJ'Sll.Jfl11l.Jfl~ L 'vltl'llel~'vl\.11EJ~1\.IVlLnEJ1'1Jel~ 

b .Ci'. '1~vi1LL\.11Vl1~f11'S'1~1~LL WG'llil'l'Jti{l.J~L zjtll.J fo~~;el (demand) LLG'l~~C.Jillil (supply) 

1t1n'1l..l~tl~ltltl~1 'v1'1Vl~ LL Vltl (REM) '11'vl-rtJell'l'11'vln'S'Sl.JEJ1\.IEJt11'1'1lTEJ 1 'vllJ , , 
(LI Al ~ a 

- 'il~ u'S~'ljl.J'S~~l.Jfll1l.Jfl~ L 'vltl 

~. bb~'Un1'a~1bil'U-:J1'U 

~:m~nmm~t1i'1bii'tN1'U ti b~B'U 

fi1Lil1vi111t1 

flt! 

lil,000 'S1EJ 

n1'~~1bil'U-:J1'Ufn'1n"a'a~ 'a~EJ~b 1~1~1bil'Un1'a (b~B'U) 

@ lfl Q1 cC er b ~ c::c: ~ 
(LI 0 V' .¥ ..., 

b"J.ii> 'il ~Vl1'v1'1 n~ m (LL C.Jtlf11'S'1tltl Course Syllabus L ti ti'v11'v1'1 n~ m 

L~
0

el1'1l'tl-s~neltJn1'S'1tJt1) elEJ0 1~UelEJ '11 'v1'1"n~ \?I'S LL'1~1t1mfn'1 l'l'S 
~ ~ 

iJ-s1EJi'lJ1~tJEJ b.iutiEJn-'l1 '11 i'lJ1 

b"J.tv '1 ~el ml.Ju fl'11m1 t1'v1'1' n'1m~ L~ EJ1-U' ti~nuel lil'11'vlm-sl..l.ff t1~1t1 , ~ , 
LU1'vll..11EJ m 'v1'1'n'11il'S ~L-U'1tiu-sl..11lJutiEJn-)1 <i'.o flt1~ti'vl«n'1lil'S ('1°1mt1 

~ ~ ~ 

~Loff1elmm1l.J m 'v1'1'n'11il-s 1lJutiEJn-h ii>lvo flt1) 1~EJ'il~vi'ti~iJm-selml.J 
~ ~ 

L'li~tlfiu1im-s (on-site) 1lJutiEJffl1 Ii> flf~~el'v1'1'n~lil'S 
lrl.m -:5'~vi1-U'ell.J'1~~el (demand) LL'1~ ~C.Jillil (supply) tf~1t1tl'S~L Vlf'1 

~ ~ ~ 

LL'1~~ 1~U'S~ L Vlf'I L ~ ti'1°1 'S1 'ilfl11l.J \;] el~n1 'S'llel~tl lil'11'vl n'S'Sl.J EJ1\.I EJ \.l vl , 
~l.J"EJ1 'vll..1° LLG'l ~ n '1,' l.J ef ti '1°1\.1el~1 'v1'1° Vl ~LL Vltl (REM) 1tin1-svr \llJ ti 1 

Lrn '1 lil 'VJ el { l.J ~ L zj ti l.J 1 EJ ~~;ti (demand) LL '1 ~ ~CJ~ lil (supply) 

L~EJn1'S'1°1'Sl'il'llell..1'1 lil , 000 'S1EJ lil'1el~'iltl'SltJ'Sll.Jfl11l.Jfi~Li1t1 
' ' ~ 

'llel~'v1'11EJ~1tlViLnEJ1-U'eN 

b"J .<i'. fi' ~L~eln~t1~1t1L U1'vll.J1 EJ~ fll'S~~L~~l.J 1 t1LLW'11'l'l'Jel{l.J~ L ~ell.J LEJ~~tti 
~ 

(demand) LL'1~~C.Jillil (supply) 

lrl .ct \l ~vl1 LL \.11Vl1~ n1'Svf \lllt111 i.1Ln ~fl11l.J\1l el~ n1'S1 if ~1\.ILLWG'llil'l'Jel{l.J 

L 'lit! f11'S-:5'~vl1l.J1\?l'S~1\.l.j\.1~1\.I~ L UtliJl'l'S~el~~LL l~~tll.J 'vl~tlf11'S'1~vi1 
l.J11il'S~1\.l~\.1~1\.l~lJU'S~~Vl5mw LL'1~rll.Jrl1 / 

ctO" f W-J'.) 
\ 

4 ~ 



n11~1bii'U.:J1'Uithin1111 1::EJ::n~1~1Lii'U011 ( b~em) 

G) It:> Q'l a:: er b rrl c..: ~ 

irl. b ~~vl1LL '\.J1V11 ·rn1'i'1hrn Y.HWl~e:J{l.J~L zje:Jl.J LEJ.:i~:ff e:i (demand) 
" 

LL'1~~~~(1) (supply) 1t1n~l.J~t1'11'lrn~1'Vl'1Vl~LLV1'LI (REM) '11V1~\J 
e:J(ll '11'\lln'i'il.J EJ1'LI EJ'Llvl'1lT EJ 1 'Vlli . 
- ~~U'i~'lll.J'i~~l.Jl'l11l.Jfi~Li1'LI 

irl.irl ~~«l.Jl.Jt11L~mLv-dm1m'ivl1L l1t1 Lfl'i.:Jf11'i L ~e:i'i1m1l.Jrn1m t'.1t1 

LL'1~oLJe:JL'1'Lle:JLL'LI~ 

c..: . .:iu'1.h::111ru 

rn,l!:Joo ,ooo 'U 1'Vl (?11l.J~ 1'U?f B\I bb?f'U'U1 'Vl~ TU) LVl CJ 1-Ub~'U\l'Uth~mru'j1CJ"ii1CJ 'l.J'j~~1i:1..:i'l.J'l.J'j ~m ru 

YU'l. \vcrbb 1'1.J'V-l'11\lrl8'U 

. ~~(ilfl1'j1m..:im'j 1\9ljm'j'Pimn 
" ' 
hJ~1n11'1.J~qJqJ11 'Vl bb'1~i1'1.J'j~?f'l.Jfl1'jru 
1lJi!BCJfll1 er tJ 
tl'ni~CJ 1\9ljm'j'Pimn 1li~ 1n11'1.J~ruru1~ ~ , "'"' 
bb'1~i1'1.J'j~?f'\.Jfl1'jru1liilaCJn11 ~ tJ 
~-d1 CJ-Uni~ CJ 1\9ljm'jfim-n 1li~1n11 " , 
~qJ~~~ bb'1~'\.J'j~m'jru'b.JilaCJm1 (9) tJ 

lv.C9l ~Vlvl1Vl~fl?f~'j (bb~'Ufl1'j?f8'U Course 
" 

Syllabus LdaV11V1~n~m b~a1.ff 
'l.J'j~flB'l.Jfl1'j?fB'U) mh..:iilaCJ rn Vl~fl?fm 

" 
b~1~fl?f~~'j1CJl'll1~BCJ1lJilaCJm1 rn l'll1 

iv.iv ~(ileJ'l.J'j l.J ml.JVl~n?tm 1 ~n'U'Uri'11m 
'IJ ' 

1 'UB~?f1Vf fl'j'jl.J;ff 'U'11'Ub U1Vll.J1CJ , 
rn Vl~fl~~'j '1°1'U1'U1liilaCJfll1 ~o fl'U 

l'ia'VI~ n?tm ( '1°1'U1'UtrL-LJ'1 B'l.J'jl.J'j1l.J 
" 'IJ 

rn Vl~fl?fm 1liii'BCJfll1 C9llvo fl'U) 
'IJ 

1Vl CJ'1~~ a..:ii1m'ja'l.J 'jl.J b ~.:iuij 'U~ n1 'j 

(on-site) 1lii!aCJn11 C9l ri#.:il'ia'Vl~fl?!Vl'a 
'IJ 

- rl1l'VlCJ1fl'a 

" 
\v.rn ~Vlvl1iBl1'1tr6/ia (demand) bb'1~~~~~ 

'IJ 'IJ 'IJ 

(supply) ~..:i1'U'l.J'j~b'Vli'1 bb'1~l'i1..:i'l.J'j~b'Vli'1 

(C9l fl'U x b b~B'U x ~cf,ooo 'U1'Vl) 

(rn fl'U x ti b~B'U x rno,ooo 'U1'Vl) 

(C9l fl'U x ti b~B'U x \vo,ooo 'U1'Vl) 

(rn Vl~fl ?f~'j x ~oo,ooo 'U1'Vl) 
'IJ 

(C9l,lvoo 'U 1'Vl x b i1 Ll.J'I x rn 1'U x 

rn Vl~fl?f~'j) 
'IJ 

(~o fl'U x cfcfo 'U 1'Vl x rn 1'U x 

rn Vl~fl~m) 

1111 ('U1'VI) 

@,lt:lbo,ooo 

\v'111o,ooo 

~(9)0,000 

(9)~0,000 

C9l,lvoo,ooo 

C9lti~,ooc 



b-Wa'1111'1m1l.ll'i'mm1'1JB'IB~'11'Vlm1l.J 
' 

tJ1'UtitJl'lmJ'ti 1'Vll.i bbfi~B~'11'\llm1l.J 
' 

~'U~1'UB~ l 'Vlci'VWl bb Vl'U (REM) 1 'Ufl11 

~1'll'U1 bb vifi~l'fo{l.J~b zjal.J Lti-:ier~a 
" 

(demand) bbfi~~~~~ (supply) ~flBV1'1'U 

Iv.Ci'. ri'vib~Bn~'U~1'Ub u1'Vlmti~m1~-:i b'1~l.J 
1 'Ubb 'Wfi~~a{l.J~ b zjBl.J 1ti-:ier~a (demand) 

. " 
bbfi~~~~~ (supply) 

Iv.ct ~Vlvl1bb 'U1Vl1'1n11~1'll'U11 ~bflV!fl11l.J 

l'i'mm1H-:i1'Ubb'Wfi~~a{l.J b'li'U 

n11~Vlvl1l.J1~1~1'U~'U~1'U~b-lJ'UiJ~1~B ... 
ct. ti c:!il CV 0 

'1'1bb1VlflBl.J '\ll1B n11'1V!Vl1l.J1~1~1'U ... 
~'U~1'U~~tbd1Vl5fl1'W bbfl~~l.Jfl1 

Iv. 'o:l ~Vlvl1bb 'U1Vl1'1n11'1~1'1 bb 'Wfl~~B{l.J 

~bzjBl.JLti-:ier~a (demand) bbfi~er~~~ 
" " 

(supply) 1'Un~l.J~'U~1'UB~ l 'VlciVlV"lbbVl'U 

(REM) '11'Vl~'IJB~'11'Vlm1l.JtJ1'UtJ'Uvl 
' 

mJ'ti1'Vlli 

v · ' ~ ~ - '1Vlu1~'1jl.J1~Vll.Jfl11l.Jf1Vlb'\ll'U 

- fi11VJmm 

- fi1mm1nm-:ii''Ubbfi~m'Vl1111-:i 

., 
- 11tJ'l1'Un11Pin'l31-LJ''U!Ji''U 

., 
.., I.I Q.I .::ii 

- 11tJ'l1'Ufl11l.Jn11'\ll'U1fl1'1Vl Iv 

- 11 ti'l1'UUU'IJ'1l.J'IJ1rubbfi~'IJY1'11'\.J 
" ' 

eru~'\1!11 
" 
- bb~fi'lllvi{~ (Flash Drive) 

":i111 ('IJ1'Vl) 

(<9l,ooo 11tJ x moo 'IJ1Vl) moo,ooo 

bo,ooo 

(<9l fl~'! x lvo,ooo 'IJ1Vl) bo,ooc 

(Iv fl'U x <9l,lvoo 'IJ1Vl x m -&1 Ll.J'I) ITTl,boc 

(<to fl'U x <f<fo 'IJ1Vl) bITTl,<foc 

(ITT! 'llVI X <9l<fo 'IJ1Vl) 
' 

<9l,o<fc 

(ITT! 'llVI x boo 'IJ1Vl) 
' 

<9l,Ci'.oc 

(ITT! 'llVI x boo 'IJ1Vl) 
' 

<9l,Ci'.oc 

(<9l<f 'llVI x moo 'IJ1Vl) 
' 

Ci'.,<foc 

(Iv B'U x boo 'IJ1Vl) Ci'.oc 

m,ll:Joo,ooo 



do 4 

~. ~Cl1'U'V1Vl1L'U'Un1':i 

th~ L Vl 1'11vm 

G> o. 'VltJ1f.1~1'U~i'ui'.l~"lfll'U bfl':i·:Jn1':i 

n-ei~'U bCJtJ 1CJ elviG11'Vlm':il.l':i1CJ G11'1J1 <9) '11'11 m1'U Li'1 ':i~\in'1 el viG11'Vlm':il.l m~'Vl':i'N el viG11'Vl m')l.l , a , , 

G)G). ~~'IJ':i:: bf.J'!Jtl~fl1~11'1::1~i''U 
<9> <9> • <9> n ')~'VJ ':i 1 ~el vi G11 'Vl n ') ') lJ LL '1 ~'Ill iJ 1 CJ~ 1 'U .f1 1 fl f \i Vl

0 

L n' CJ 1-if el~ -£i LL 'U 1 'Vl 1 ~ n 1 ') tJ f tJ L 'IJ ff' CJ 'U 1 'IJ ?f , ... ,, 
elvi?11'Vlm')l.JCJ1'UCJ'Uv1"'~CJ1 'Vlll L ~ e:i'l111 tJ?i m':in1'Vl'U\1i'U bCJtJ1CJ LL[;.J'U LL'1~l.J1vi')m') 1'Lim')'1\11[;.J'1m~'VltJ'11nm')L~ tJ 1vi , ,, 
'1Je:i~e:iviG11'\llm')lJCJ1'UCJ'Uvi1 ~vh 

' 
<9><9>.lv ertJ')~ ne:JtJn1')i1LL 'U1'Vl1~ 1 'Un1')'1~'Vl'U L ~el~\1ll'U1tJ-rrn tJ~ CJ'U 1 tJ?f mlG11'Vlm':ilJCJ1'UCJ'U\;)G1~CJ 1 'Vlli 

\J , 'U, 

<9>® .rn ~ tJ':i~ne:itJn1') G1'11U'Un1')Pl n~1 'Vl~el Vli.11 CJ~1'U~ Lfi mi e:i~ i1 LL 'U1'Vl1~1 'Um')~\1ll'U1'Vl~ nG1m ,, ,, 
L ~ele:JtJdl.l'Vl~e:J~l1ll'U 1'1 n~~ tJij eltJ flm m Lvi~CJl.l~~ell.l 1 tJ?ielviG11'Vlm')l.l CJ1'UCJ'Uv1G1~ CJ 1 'Vlll° ' ,, , 

@l!'.l .@ i1fl11l.JG11l.J1')tlvi1l.l n~'Vll.11 CJ 

@lv.lv 111 L U'UtJflfl'1~lJ'1~'11CJ , 
@lv.rn 1lle:itj')~'Vl11~L~nn'1m') 

@l!'.l .cs: 111 L U'Ut-!flfl'1<ff~e:itj':i~'Vll1~~n d~.rtJ m')d'U.LJ' e:i L?l'Ue:J'Vl~ffvf 1~qiqi1 ntJ'Vlth CJ~1'U'1Je:i~-r~ 11-&1m11 

vi 1l.J~U')~ n 11'1 L[;.J CJ LL~ ')L 'U ')~tJtJ Lfl~e:J ~1 CJG11')G1'U L 'Vli'1'1J8~ ml.Ju qi;s nm~ 
@tv.cr hiL u'UtJflfl'1<i1~fl mL~~ L1CJ'Uzje:i1 ~L u'Uervr~~1'U'1Je:i -mi.11 CJ~1'U'1Jel~-r\iml.lmm1 <9)0~ 

, \J cu a 

@lv. ~ i1~ruG1l.lt.rn LL'1~ hii1~ n~ru~~ e:i~~1l.lml.l~ flru~ m')l.Jn1')'U LCJtJ1CJ m')-;J \11.g e:i-;J \11~1~ LL'1~ n1') , 
tJ~'\ll1')~"'\11.n1fl-r\in1'\ll'U\11 , ... 

@l!'.l.1111 Lu 'UtJ flfl'15')')l.J\111'Vl~ mJ ~tJ fl fl'1 ~tJw n eltJ el1-1i~ Lu 'U~tJ~ n~11 'UG11'1J1~'1~~1~ LL'1~ 1vi'~'U , , 
VJ~ L {j CJ'U 11 ntJi'1mj.LJ e:JlJ'1~tJ~n~1 m~VJ')1~m')fl~~ 1 'Limru~tJ~n~1vtm 'li'Vl'lh CJ~1'U'1Je:i~-r\i 1 Vl1-u'-Ue:im1l.l11 ,, ,, ... 
"~tJ~n~1v1lJ1'1i'Vl'lhCJ~1'U'1Je:i~-r\i ml.Jnnm~'Vl')1~n1'Vl'U11i~G1\11LL'1~15m')-;J\1i;ffe:i~\11~1~~"'11i~-r\i~e:i~m')?/~L?l~l.l a dJ , , a 

'Vl~e:JG1UtJG1'U'U (outJ~ rn) ~ . 1'1 . tv~cs:" , 
@lv .~ 111L lJ'Lim~fo Le:i n~'Vl~'Vl~e:im1l.lri'l.Jn'U<it~m'1tJ n L?io tl.J°CJe:ilJ~'Um'11 'VlCJ ,, , -:..J 

@lv . ~ 1l.l° L lJ 'U~ v11l.l° ~ 1'ULnrus;l n1')U ':i~ biJ'U[;.J '1 n1')U nu~ ~1'Uvi 1l.J ')~ L {j CJtJyt f \il.l'Uvi ~l1n1 ')m~'Vl ')1~ ,, -:..J ... 

n1':ifl~~rl1'Vl'U\11 

@l!'.l .@o ~tJ~n~1~d'ULG1'Ueld1fl11 'U')ULL tJtJ'1Jel~ "n'1n1')~1l.lrl1" ~e:i~i1flruG1lJU~mtJ'11'LIV11lJL~e:J'U 1 '1l ,, , 
~n1'Vl'Ul1i 111 'LI'Vlu~~m ;aqi'll1'U 

@l!'.l .@@ ~tJ~n~1~el~i11~ m':i'Pin~1 LL'1~U')~?JtJm':iru ~i1m1m 'Vll.l1~G1l.l 1'Lim')tJijtJ1i~1'U1 'LI Lfl')~n1') 
1vi'el~1~ihh~~'VlB.f11~ b\11CJtJflmm1'Ul'i1LL'Vlii~vi1~ "1 tifel~i1flru?ll.JtJ1i ~~'1' 

' I , 

@) ~~\1in1')Lm~m') ..J'1'U1'U <9) fl'U 1~m')Pln~11l.1°~1n11tJ~ruru11'Vl G11'1J1li'11m')l.Ji'11?Jvi{ 
\J , "" 

l'V1CJ1i'11G1vi1° Li'1':i~~i'11G11'11° L'Vlfl 1'LI L'1~G11')G1'UL'Vli'1 'Vl~e:ivi'1'U~'U I ~L~m-Ue:i~ LL'1~i1tJ')~G1tJm')ru1l.l°-Lle:iCJn1 1 ct tJ 
lv) i.Tn1:S'CJ '1°1'U1'U rn fl'U 1,~n1')i'in~11lJ0 1'1°1m'1tJ~qjqj11'1~ G11'1J1li'11n')')l.Ji'11G11'11° 

l'V1CJ1i'11G11'11° Li'1')~~i'11G11'11° L'Vlfl1'LI1'1~G11')G1'UL'Vli'1 'Vl~e:i~1'U~'U I ~L~CJ1.LJ'e:i~ LL'1~i1tJ')~G1tJm')ru tl.J°-UelCJn11 cs: tJ 
rn) ~6li1CJ'!!n1-;JCJ '11'U1'U <9) fl'U l~n1')Pln~11lJ0 vi01n11tJ~qjqj11'1~ G11'1J1li'11nd')l.Ji'11G11'11° 

'i'Vlo1e1awf '"'"'~e1a"{ L'VlA tu taiia1;auL 'VlA ;'11u~yvi•~mkU'""u01;:tiaon; ., il 



b'll 

(9)\v. (9)\v u, mnmvrcl' n'llv..:ivf tJ~ n~1 rJ( v..:il11~ v~ L ·nntJBu&t ..:i1'Uml.l'1 qiqi1if1l.J0 "1!~1'1i' v'Unu..:i1'U 

1 'U Lf'l1..:im15'U 'l 'IJv..:i~tJ~n~1~11hLiJ'U m11'U'li'N L1mL~c.11n'U V!1n~1141..:i'Vi'l.Jl1'4f'lmmvr~n 1ll11f'l'UV1ti..:if'l'U 111l 

vr~vvr~1c.Jf'l'UtJ5~..:i1'U.J1iv'Unu..:i1'U 1m..:i m15'U 11l.l11'1~Yi'\.J 1 'U1~vr11..:itJ5u~..:i1'Uml.l~'lJ qi1vr~B 1'Ufl1c.1vr~..:i 
~1141..:iiJ~V1B'\.JBf1L~f1~qjqj1 LL~~/V!~BL~CJf1rl1L~CJV!1CJ'11f1~tJ~f1~1V!~BtJ~'\.J~\1lrl141..:iL~ 

(9)\v .(9)m ~tJ~m~nzj..:i 1~'1\11Vl~ Luvmn'Un11 (9) tJ vi'v..:iiJlJ~ri1'1vi6'llv..:in'1m1'11n~~~1..:i1~vr11..:i~'UVl~Yi ~ 
" ' 

~viBirn~1c.1vrd~'U~vi6~tJ11n!J1 'U..:i'\.JLL'111l..:i~1'U~ m1L~'UL ll'U'\.J1 n (9) ll~\11Vf 1c.1nv'Ui''Ud'Uoif m'1'UB LL~~ilm1m1'1 
~'\.J1B..:J LL~1 mru1l.Jl1 f11111 CJ..:J1'U..:J'\.J LL'1\11..:J~1'U~ f111L~'U tl'\.J ml.J~~'U151n'1 f111~1 '1 ~vl B..:J LL'1\11..:Jl.J~ rl1'1JB..:JV1 'U'1 \11 

ell , '\I , 

vi~LUCJ'U~L~c.1ni1wl.l~ri1'IXmL~1 ru 1'U~d'Uoifm'1'UB 1l.i~1m'1 (9) ~1'U'\.J1Vl '11vr~'\.JlJ~ri1m1'111l~B'111l41..:iLn'U 
" ' " 

(9) ~1'Urnvi LLl'l 1l.i Ln'U er ~1'Uu1vi ~..:id 1lJ 1 iu..:iri'unu~tJ~n~1~ L ll'Uvrti1 c.1..:i1'U'IJv..:i~~ ... 
wim. f111~..:J1JB'\.J..:J1'U 

~ tJ~ f1~1'1~rJl B..:J~..:J'U1l.J1 'U'1 ru ru1'11..:i tl'l.J'11tJ f1..:i1'ULPl1~~n '1B l'l'11V! f111l.J V!~..:1'11 n·f'UvfL~ f 'l.J LL 4..:i 
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