





W&IHO( *+,-.& $h T )*L,S7( L) U2 % //8,0(-.& *+
120,34087 *&  +/5+% 2( 7( WL )*,-$7( )/ /12 % &) 120%(*<+
W6(2( *( +730( *& +8&3 % (hA/83 SH24)MB  WA%TZ3 +7 P&/ %<0WE823 /

KO0/ O/(+1*%9” $78 H&THO(*+ ,-.& 9 33, 7FHL)8N ) 2% <0/8;/*<="
*0/1809% 97 9/(/*;7>;:2/*07 [1,7*?2+,” [ (7,4 ,%%,0/&:5%9% $7¢ )2 279/
*7:097¢ 9/ 77 $/8h<=" /(08%081+,% $@4+, 7 AS@4t, 73 /*;7>;/*97 % 92+%+(08<="
/08 /% 92¢%(0%<=" 7,18 *)2 B24107 /8078 OSMA2)*H,1$% / *) 2%
>?1+,% 9/ 90 215%<=" 9/ $%&,/8%( / +*;/(0:2/*07 (97 ( (/,078/( $@4>,” / $&+;%9”

4057 IR0 970 H&THO ( <+ ,-.& 8 7 97, F(0R)% )2 U0w(%97& 9/
9/(/%;7542/%07 (O)(/*¥0C;/5 *)2 0/80287 **9/ %( *$780)*0%0/( 0/*9/2 4
OS/84E HLH2/%0/ %( U2/%<h( 2%( *9/ (/ $876/,0423 (424823 ,”*(/.)D*,%(
USE/ 105 /+( &/ OW0/( O WO/B<=" O >7 WiB<=" 97 737 /&7$7807 9/ (4%
EOB RT2MON2/%0 $H% >T*L% D% 8 Of 2/99%( 9/ /7,/$<= [ 9/
JT$7 00500 *=7 7% &/0SHO( (7, HOM( G H<0/8+78 > IoBihe=" Bh; <Ot Shath /((/
2/(27 $76/,0°

27045%<=" $&* 180 S % O% 9/:+%i<=" [/ 129/ 2/*M<=" 8 % 9/ $&°27;/6 )2
[:1,0657 /*,7%087 /%0 %( $7>-00%( 9/ TR9/*F%2/*0 97 0/8810728+73 9/
9/(/*;7>;42/*07 &/1+7*% / 9/ 27 4519%9/ / 06%* ($7 80/ (3 L%e%*0+*9” ) 2% ,* /8D*,+h /
8, +” *119%9/ $ia% W( 9/, +(H/( / $&76/,07 ( /()0)&*0/B O(,/$0-;/> 9/ |, *0&d)#
U 7 W)2/*07 % 7 2$/00:319%97 /1 9% 7 /(=7 9/(0/ 0/8&078” /3 9/((/ 27973
W) /&% &/,)$/8h<=" 97 10/2$” $/69+9° 33 )/8 (7 48/0)973 % * $0+2+5%<="
9% %, /(CC W ( /:/07( 1 A/*1- 7 (18497 ( $/7 $676/,07 97 3% Q% *7 ;%
7 Wthh<=" *% C&/% 9> %2$” 9/ % 9/ »>,” ,K//



KR (F+ ,-.80727) 12,7 *(9/8<=" (/1)U (W(S$,07 (/<0

W (0 18%*9/( $&T&MY/( Fh,+T*Ur( 9:HOW( <7 B24407 97 <1(*h& *+
+=+>2,0C  /(G?70,& (020 A< B 4(h( & ,0,8& (,51(f *+
MR (-.& +/H5L(@E ;1 3+ ,18( +C+,1-.& *+ (L&H*& ,8) &/
h+/4+,50&/7 +7 10D +25&7 &) 1205E%0&/ /+ +/5+2*+ (5?  F3 &/$8/ (/*(%h23
2% F=7 0 )OS/ W% )2 9/(%:+7 9/ [TiL/* 7,8/ 05<="3
$67,)80*9” , 7 8&+146 W( +*<():+,1D*, ®( 9%( /7S/&D* ,#h( %*0/&t” &/ ( / /;10%*9” :%5/4
12%( 97 2/(273% .)/ (/€ 1W*K” *% 2/9:99% /2 )/ ;/*Kh % (/& $7((-;/
%% <%t )2% 2/K& o0, )<= /*08/ % $&*27<=" 9% ,”2$/010:;+9%9/ / M
(27 08%9)549% *7 &N <%2/*0” 9% 0&%6/,028% 97 , 7 *;/81D* ,#% &/% 9/ 7&0) 1%

7 M QW( &/LH/(*” /($U%<” )& $/)

h241<=" O /(GHBLH O/:%0% ** M /7 (/) WEC,0/& 74978 L)/ (/
0%9)5/23 /2 $2/#” S)IH *% 9/:*=? [ 7 24c=" 9/ (RD( L8%*9/(
I 7425/ 4+(,082(0/  +DES0, (/I N $Hh 7 C0/*#b )2%73 $hith 7 (
",078/( 9F  T2$/0M0:10%0/ 1 SHEh % W ESU<=" a0’ 8 N W( L )h( *=
US/*H( 27592 % 1/(0=" 97(:)*9” ( /()0 ,> 27, *:+1)8h2) h2482 )2
Sh(07 L, TE)R07 OF S8, ( 1 CRIRHI( 1 < 1(O/( @027 (0 T2
[($1,52/%0 ;%4549 (3 *7 B240” 97 $/(/*U/ 4% (*+ ,-.&8 *( .)/
9/ (/1)49% (/ 9/(,8/; /2L

TGSz 97 0/88H02%7 727 /(U< PO/1BHO7E / 8,4 5% 78 Ol(
,<HI( 1 <08 1%<HI( % OF(/*:7>3 /8 12 9/02/%07 O% %4’ 49%L1/2 (/078
20 7% /%73 (07 83 % $6/:/8D* , % /(004 /57 ,19% *7 M $76 $7>-04,%(
Of A%(/ 08> (2 /8(H> 1 K™ 857 %0 /2 9/08:2/%07 9/ $7>0+,%( O A%(/ 5 /80+, %0



$87((/,)<=" O( "@/*M<H/( 7 2)*0Ck%( O/ ,7*,/*0<=" 0/2C0,% /
ok L /O OF(,/IS<="Y W((/¥0/ *h W eSH<=" 97 )2% /(W%
W1 970K OF ()t +/%0/ |7 J8D* 8 / 2((h &0, 18 )/ (/ 08%9)5¢)3 /*04/
Y087 ( H(S/,07( *h 925" 9f )2 *7:7 YHOET 9F ,*,/ilie=" /
LTS G /(L% O/ % 1l 07 26%97 727 8/:/8D% 4 7 *-1 /b

0

42z 9/ )2 R0 (P4 % </, 1((9%9/ 9F T4 )2 18%) 2%
PIHOT O PWATHI=" [ 7SI<= 28 T QSR Rl O(
Q2 +x+(08<H/( $O4*,%(3 /(WhA// /%97 $HE, /8h( $BD*, 7 AS04*, 73 *7 ( $H*7 (
K857 %0 / /60,1 / $67273/%9” 180)( 2W%( H/;%97( 9/ Wadt,)<=" /
G, /8% 7 2 (4, 910k 4 S HO%( / (7, 9he(

4F  9/,4(=" 9/ W0/&N<=" 9% >7 5h<=" 9~ $ueh 7 %2%$” 9/ #&° 9/
5,7 KA 07 2%9% $H7 73 /8% 1 9/ 19%2/%0/ OS8O $/57( &M% (
08,%+,”( /w489 ( $/7  WAT8M0?%” %, *W 9/ FL/FKWEH 5 E R
/7 078%UE T AC/MG )/ %( 2/9:9%( 9/ $&70/,<=7 )/ 90/ ;Ck (%7 (
H2HAUN2 % Y05%<=" 9/ ) 2% &5/ %*0/ Cal% M &/1=" W% /:/07( 97 (/)
9/(/*;7>;12/*07 /1,7 %22+, $/*W5%*9” /2 /($/,% > (,>*,K* (9] >/*.) /e
[ SR24)8 /& w1)2%( (/787,000 )/ /FR%R07 (/ 0FKHh2
9/(/*;753497 /2 1)*<=" 97 *@* +* O , 7 *(0Q)<=" 9’ * 57%0 O (%

(0)l<=" L/8HO% ,>2 % Of:1%ic=" Of )24 *7 ;b >7 ISh<=" $heth * (0%
8($7*(6A0HOKO/( 1 O/ (™ ( 467,037 ( &DLKAUG (/8 ./ % )0)&%3 **9/
287800 1WE*0 L)/ % &L= $7((h /i, 06502750 %,/9/8 W ( 1K ( 9/
7 2$/010+319%0/ / G( 7 $780)*19KO/( t,&/(,49%( 9%( ;I<OHL/*( 9% *7 % > IptBihe="
D7 D)0, H%2 % 97, 4= 97 TS (8 S,/ %7 (KO3 &2%+ 0D 48%5(
(W25 ( LH0(-.& *+ 28D(/ ,82%0-G+/ A(H( & *+/+2D&ID0Y+258& *(H1+(



4+70.& 21) ,+2EH8 28D8& 4(H( & H1(G 588/ &/ +2D&ID0*&/ /.& ,1 (D (*&/
(825406104

(/ 40 (0D *+5+ =(,58% $ + 6+ D (U 0D A&IB(25+ + SH(2/DH/( $
0)AG+/+ ( H(-.& *+ ,82%0-G+/ H1+ 21D 4H)+M& 4(//& + ,&) (
A(H0,04(-.& *+ 58*&/ & W25HH//(*& A WHHHL(182(H &
*+/+2D&ID0) +258 *(HL+H( 0D 4&45(25+ H+70.& *& 4( D (CODT(2*& (/
485+2,0(00% (*+/ *( D+ ( +) ,8254(4825& ,&) (/ +D+251(0/ ID)+2&/:
DO(/K *+,8%+25+/ *( I*+/i&., (07 (-.8K *& AGC (O (18 *&

+8,

CERAD* S8 T T ()RS (2T S0 TR (<

- . & QHO)5I *=7 (237 &/, *K/ 12/%07 200)” O%( &/($*(%4»9%/( / 9/ (h:+” (
197 (7270 (CAR0)97 7 $K2%9% 97 )T (P4 7 SH((H973 +(07 & %
RO/ OF 7S/ S ,* G5 $876/,07( OF </ 21407 $@4%,7 /
$83HO7 L)/ LURHFIH23 L) /& &7 ((/,)<=" O /(0RH08L /(, TKiQ% $/% &/1+=73 /2
KU L7 2 7 (/0% (1080812, 7 (97 ( /(S ( 12 )/ (] #*(18/ 2
D8 % TSU2i5H<=" 97 [*;7552/%07 O 8/1= <7 $476/,07 97 3 (/5 9%
CRORHAC 97 W, /((C 97 &GO 0)R(O( /B0 %9/( 1,7 *22¢,0( %
WRT$7R0% (/86 O% ()% SHRD:,iBlic=" *7( 4/%/- 7 (WM ( W( /4407 (
*0)507 ((P48/ * 4(,12/%07 17 12841

1= 9F HATH <% O% 92/ (=7 729/ Th 9/ 194973 CA/% 27087 $ 4 /
W1=" 97 $TMESH<= O %,0:34040/( / )T ( /,7*224,7 (3 (7, (G, )0)( /
P (00), 7 G L7 29/T19%9/ )/ (/ 08%9)53 708/ )08 ( %($/,07 (3 *% e+, )Whe="
9/ 8/($7*(hanOUO/( /*08/ W(  T2H((HI( 97 7789/*U<=" [ [(I*; 752007
J17%9/ K4 %/ W97 /07397 /X7 /97 /RN 2/MIN2/%0/ *7(
ST (97 /(0= 97( :)*97( /(R / 97 T8I/FU2/*07 97 0/84078:73



OF

J8I508 % S0 47 OF $87 18%2%<=> /(08)0)&8 9/ (4™ ( 2)407 &/ 510/ (
9/ Wik 2%<=" G /(W% /)87$/h 1 0Lk, 470 K (/. )D* 8 9% L7 * ) (=" 97

$&7,/(( 9/ 0 (+<=" E F O~ 0/8610?8+” 9% P&/%  /0&”$7>0%*% 9/ +(4™%
E H(47%F 9 &/14=" 9% 1,7 ;/81D* %I Sk &/1+=" 9% 1, ~ 2$/0+0:;19%9/ /
/2%88/17]

0/88:078+> WAR*1:97 $57 SW(/*0/  WIHO( *+ ,-.8&3 [*;7>;/*9”
Y<+,-$7( 97 /(07 1 9% /5% 97 /673 ,7F(00) )2% $Ue0/ +<0/18%*0/
D1 950/ * /(% /(084081 OF %:182%<=" +<0/8*%,+” *%> 9% 18%*9/ &/1=" 9/ +(4”W3
*7 2 [UOU2/*0/3 /% )07 /($h<” $&3H/1497 9/ 27 9/8*5<=" 97 2)*9” {4
1% Y607 /(U< 87050/ 97 L8/ (,+2/*07 1 D)okt <=7 9( ,+9%9/(3 ,7 2 A%(/
12 $876/,07( 9/ 8/L/*/0<=" YRAWS |7 2$/00+;19%97 [ 7 <=3 /% )I*0”
/($%<” 9 ;Wabh<=" 97 $U0&2?2*+* *U0)e3 Kr(0?8,” / W6.)H0/,0?7%+,73 /
[* Y007 %757 $57 J2/817*0/ $usth %, 7 *(08)<=" 9/ ) 2% /(08%0811% *U,+”*> 9/
408%, 0+; +9%9/ 0)&-(0+,%

(O &/L=" 8 *7 SU/(/*0/3 )2 V28" /2 2)9*<h / 27 42/*0°) 7*9/
2404/ /) )2 WHANK OF 7 $/t<=" 2)*+ 1S / 9F Uhl, )<= &/ 1+
[5:750/%97 H1+h &/ 120,3408/ H1+h ( //8,0(-.& *+ 120,3408/ *& +/5+
£ QD120%(*+  WB(2( *( ATHI( *& & +/=8h-& *+/+2D&IDI*E
T(2181 ) (I W+,+25+) +25+ +CA+//.& &4 (7(*( W+/4+,5D() +25+ 2&
J HETHOY ( HHHOSEHO(E <+ +/+2D&ID) 4258 *&  +/5+$  /WM(5?270( K+
2(J 7H2%(LL *( +7H(*& +8&K

J(OEH0B1Hh $87$” (0% 83 /2 $&:2/47 )13 ) 2% /(080818 ,/*06H9% * :)0)&” /
M 1/(0=" 97 ) 2% 2)I*<H3 )/ (1 )& K% 3/5 2( 1780/ 1 $87 ) * O ;+(*9”
J(G2)%6 1 $707% 148 %( 2)<h( /2 ,)&(73 %, /05597 7 ( &(,* ( #4013 Sk
RN I 97 (O 1 9% /54 <) 2 /07 /(S 97 7 $780)*+9%9/(



9)&HO* YSH(3 +(07 8 LU 0 % Q2/%(=" &0, 13 % .)WHOKO/3 * /.)p-48” (7, /
0768078 / % ()(O/*0h4mO%9/ Qh( 2)M*<h( /2 )43 U$” (W*9” /2 ,+*,”
1*9/( /77( ) 9= CHD*H /8, FIHO%0/ % )2 k(0T ,7*E)*0° 9/
$476/,07 (L

2% 4%(/ 0788407 &% W&1%9% / . )W+:+,%9% $%e% % /2/81D* 4% / 7 * (7 #9%<="
9/)2*7;7 $27 &0+, ,” 2%/0:0+; 7 ,%$%5 9/ 9+:)*946 $76 07 9% % &/1+=" *(
D407 (S (0857 (7 7 $780)*19%9/ (0

2 /($<” 9/ %:te2%<=" 9/ )2% &)W/ 27 9/&*Uh ,%u%5 9/ %0+, )%
27957 ( 1288/ (7 &G/ * M ( 1/8%978/( 9/ %08%,0t;+9%9/3  /
DF7FNR97 727 Wi %r,N( 97,7 /(=7 078807 &% +) ,&250(4&25& ) +i 1 &%
+) 025+0(,-.& ,&) & *+/+2D&ID0)Y +25& *+ +IC&/ A%OSHSENE/ ,&)& &
,&21+,0) +25& & *+/+2D&(D0) +25& 5+,2&IM70,& + ( 7+/5.& /1/5+25ED+]
*& ) +0& (D 60+25+0)

2 /(<™ 97 L&/ (,12/*07 9/2714C:+,” $/% W0k, <=, *0&™>%9% 9/ *”; 7 (
D)7 ($78)M,+7 *We( 9t; /8(+:+, %97 ( %0&%-97 ( $/% .)W9%9/ 97 ;9% 97 ( $2>7(
Vedix> (3 *85(*& *+ 1) N5+ ( <+ D&BUIX(*+ + Sh(2/A&K5+ H1+
485+2 ,0( (/ (,+//06000% (*+/ 0125+%2(/ + *( %+70.8& 4 (h( & +C5+H0&H

2 9/(0+*” $&t;/1%9” 9 +*;/(M2/*07 /28 (&3 " &t/*0%9” %% %
$679)<=" / 9(0&td)<=" 7>, 78&/* > O 41*( 1 (/8;+<” ( 0&* (%, ,+7*C;/+( /
,728/00t;7 (3 +) H1+ (028D(-.& + %+28D(-.& *& D) &*+i& +) 4h+/ (0l +
*& 4(*h.& *+ +/4+,0(007(-.& /.& 5D 6?) =(,5&K+/ *+ *0/,%0)02(-.&
,&2,841+2,0(0 4&/0500(C 6+) ,&)& ( 400N ( *& %0/,& 4&h DO( *+
A0, +H0(/ 2+//( D+ (02&D(-.&N +2:0)



2 /B8 9/ R &)  &DHI28S +) H1+ ( R)+HI8&H( ,82521(5 + (
5.8 AH( <L@E*C+ /.8 (& =12%(O+25(0/ 4C( 1) (
(¥ 020/56(-.& 406[0,( D/ +0,(7 +0,0+425+ + I/ 4MCO) ( *&/
O* (<&



KPR (*+ =& 9 33 /E)WRDT 0254HD42-.& *+ *+/+2D&ID0) +258
+,82M0)0,8& + /&,0(8 ()$78040% $/% 9/ ,4(=" , > *6)*0h / (*>9Ck#H% 9°  *;/8*7 /1 9°(
Y87 (%7 (/*097 97 9/(1*; 753 /8 )2 HL(¥H& ,&Hh+25+ + 025+ 7 H(*& *+ (,-G+/
£% 2/(27 /287197 ,7 245078 % §612/*Wh<=" 9/ v+ #s;%( / $876/,0° (3 / 0/*9”
12 5+ (0% *SH25% % /:+,C, 8 / TR0 *- /4 O/ . )HO” (O &+ *UnO%O/3 | ” J4D* b
7 2%(( 804, % (<0785 /%<HI( S8/ 3+(00( HS8L (/0% (%8, 0/8-(0, %( / ,”*0/@9”
D (8512 7 ($7%07 ( (/1)70/(

Y608 +HH05EH(

KR ( <+, -.& L JOMAGS KT 0780787 L TR(00)97 $AT( )-8 (
0718497 (| *% I /(0/] E §,86(-( M+2HL+  W1*( *&/ 021&/
&6ME  (*OG ¢ *( (21( &1W21. P6*&/ +20,1+ (7(¥?
B/ HFH(/ + &BH(E <+ &25+ TH(-EF / $7& MG )*,$+7( HO/18497 ( *%

| /54%9° /°JE 7(O618( (HB(C& 0& (0&%+ (25(H)F

HEUNTR25+  +) A8H(

KETHO (*+ - & W0 ) X7 (/) K857 %0/ 0728783 7 $/6-797 9/ ,7* )=
9% 4,00 ,+,7 9 $471eh2h<=" SO ET AT F,72 * $W5” $&/54(0 $hih %
J0HO% /2 2)* 7 *h2/*0” 97 ET O

TOW( (P0G W,<HAC 7 $8767,07( Ta2 OB07( % )2% I *OeSe="
BL7ET (8 &% / SBL200% /(07 ,7F0/7073 */AK)2 $87H,07 (J6C £, HO”
9/$7( 9/ T



$/6:797 T AT VW2 W((23 )2% :)*<=" 85/ ;%% 9/ ) (/*M<=" 9/ )2
1(:78<” OF TSU215H<=" O G0, 1$h<=" 97 07880287 *7 $876/,07 97 3 /;40%*9”
% $879)<=" 9/ Kih0” ( 7) +0/88)S<H/( ** (/(:78<” ((9/($>/0%9° (

,58%+/  2D&ID0*&/

KW ( %+ ,-.& W0 ) X7 (/) 9/(/*;7>3+2/%073 08D( 188%9/( %,078/(3 U
WA/ % 927+ (M<=" /<03 % 92:%i(0l<=" 7%/ 7 1,078 %973 /% .)h*0°
G, /47 9/ )28 7 )08 *) h24%(

2104 D74 9F 0/ *<=" 97 ( W,078/( 8 % 9% 7 S/M<=" /T4 =]
W(SIN*9”  HULD2/%0 W &S, 0:%( WBA)<H/( /7 2$/00%, %3 2%(
$47,)H*97 /848 (/818( / 1o/ 2/*07 (9F 8,7 *WQ%0/ / |7 J8D* 8 )/ ;7 4/ <Hh2
T Q/(/*; 753+ 2/%07 97 WR2%73 )/ TSH2I5/2 7 (1) %3755 2/%07 *7 $476/,07 9

V412 727 T W I W SL,07 (AR () WKL) /2 % 1h2% 9/
*$780)*<19KO/( 9/ 3 /(B2/*07 OF v+ #i:% 97 (7,078 $&+34O” *7 0/RAH7%”

68+,500&/ +  (OLW+7(*(/ 25+UD+2-G+/ *& WU (*+ ,-.&

( 16%%9/( 746/ ,0r;7 ($87((/1)197( S 487U (*+ ,-.&3 /*)*, 497 ( *% Ok
B)(0:4,%<="3 ,78/($7%9/2 % )2 /*,7*W7 4l [ /($/,-:,7 %08/ %( 18%*9/(
W1/*9%( 97 &718%2% 97  7;/&*7 / 9” M 3 *72/%9%2/*0/ *7( 97 2-*+7( 9%
k<=3 O% 7 2$/0:06340%9/ / O W ESH<=" 97 0/88:028+73 / W( %L/*9%( 9/
TS/ P0/A2) %180 W((7LHO%( %7 *TrT 47 9 WRRL2/*07 9%(
8 ($7*(H459%0/( O 92++(08<=" 7 I8 * T 2/%%2/*0/ *% | 7 *(*#M<=" 9/ 8/9/(
9/ 1. )1$%2/*07 (/1 (/&;+<” ( %((” %97 ( % ( %W($/,07( ,/*08%+( 9% .)%9%9/ 9/ ;+9%
9h( $$)U<H/( / *% 1/(0=" ()(0/*0C;/> 9 %24+/*0/3 *% ,”*(/&;%<=" 9% *%0)&/5% /
9% 4+79+;/6(+9U9/3 $7& )2 M”73 / *Uh L&W<=" 9/ ,7*O<H/( 9/ [:4,00*,#% /



%08%,0;19%9/ &% % +*+,4%0t;% 28/ (> / 7 9/ (/*;7>+2/*07 [,7*?2+,7) $7¢&
)04’ %9~

JQF 7<UT073 7802 /($/, 5 2/%0/ 3% &5%97 ( 7 ( (/1) ( 177 (9 t,<="L

A& &-.8& *( D&BUI*(*+ /2 0797 ( " ( (/)( 972 (3 #0” 8 $/((*%( /
2/8,%978%( /(GO 1 (WG ST (W 1 UOMQ TR/
07, %77 188 P0)& 7,7 *K/, 275073 KZ&5 %0/ +(07 8 *h &/L="3 *7 $h(3 *%

Yo /%7 )*973 1 H2/%(H/G H07 8 -8/ (0R)0)H( / (&< (3 ;%7 59
h,4<=" OF ,P*OiH/( Sk )2 #* 8/2/%07 (%4 W0k O% 0%, 0:49%9/ 9
0788002047 Ol #50/8;/%<=" *7 U, Ki2/*07 9 $/((C%( / 1238/ (H(3 ;HAni51+973
1O/ %CT % 782%<=T 9 )2% &9/ W, /T 29/2/*0 9/ $He.)/(
J2$8/ (R( 970K7( O/ ,7*OkH/( 97 [:4,D% % 0k 1 9 (far(
%9/.)%9” ( 9/ ()$” 80/ G( %, 0+;:0%9/( 7238/ (%+(0

- hApiS<=" O/ )24 &/9/ 9F (/&< ( $Heh % HL (A0 (*+ *+ D0* (3 ()(,/$0-:/> 9/
$/2400 W7 0/8802%7 OF +X0/8;/*<=" W, kg ) 2% |7 24:% <=7 510) 7 (h /*08/
WL*I<=" 17 28/00049%97 O O%( 19%O/( / 27 9/8%B<=" 9% ()
£)8U+9%0/3 0HO)5+O% /2 1K (&7 30/ ( *7 *89/*H2/%07 97 /880287

;7 85%<=" 9% 02&D(-.& + *( /1/5+25(6000* (*+3 *% 2K &% 97 $%9%=" 9/
/($/ ,4045%<=" 9%( %,0:;+9%9/( /,”>*22+,%( % ,”*(*>9%8& / % %, >K/& *” 0/86+026+”
;W7 85%*973 /2 /($/,403 W)L L)/ WP (/FN2 78 2%( L)Wt %*0/( 9/
;7 85%<=" 97 ( (/) (&/,)&( (/*921/*7 (3 9% %1&+,)0)é% %™ 0)&(273 O( /*/&1%(
&/*7;C; /(% 2%83 97 $N0&r272*+7 Ke(028&,” %~ /620273 9% 1%(08&™*” 2% %’ (
$679)07 (,/804:+,%97 (3 /U™) :782%( 9/ $879)<=" / 9+(0&td)<=" 9/ 4/*( [/ (/&;1<(
08%* (%, ,+”*C;/+( ,”2 4%(/ /2 %,078/( ,”2%/0:0+; 7 ( 9*B24,”( / () (0/*0C;/+(



1&+/*0%9’( $%&% ’( 2/&’%9,( 1>,4%+( / ”*0&+4)+*91 $%&% " %,/>/&%<:, 9
PR0/8%,+7 *UpH5th<=" 97 0/88:028+” O +*0/6;/*<="0

A<= 9 7FORH/( $Hh )2 (B0 )HHH0 T *T 0/8/*7 9%, 1i51%( +
A(HOIM083 /% Y*0" 4,078 97,43 OF &/(,+2/*0° [,7%224,%) 4i<=" O/
J2$4/173 7 28/00r549%97 0)6-(0+,% / 7/ (=" (7,868 (/2 9/THe 97 /7% 8e %(
O%( #LU<H/( G( #+OR(0GH( &0 0( /%7 2)*9” 97,7 *K/ +2/*0°)

O/(/*:75342/%07 9/ ) 2% A4(/ 9/ %+, 14787 11 (287 ():+,4/*0/2/%0/ h2$H
/o HO% Sa 7 ( 7 46/,067 ( 9/(/FKHO” ( $&7, A9 /2 $Halk, )Hed o,k <hg
i 2)07 2% (CH87( (7 2$/00% (S8 (WG 08, % %( /
0/, %521+, %(0

20 %S7 (0% (+1%+:4,%065% *” &/,)&(C % Y +*0*(/ *+ , (%E,5+h 0 G+HH0(E + *+
/04000, (-. & *+ 44&, +*0)+258/ )/} +24)-9%( 97  &*,-$+7 O T4 g<="
*(0:0),+7*3 (/ 08%9)5/2 *)2% R2HK & ,”*0-*)4S / *)2% 1/(0=" $H% %
M)®19%9/ *% 92+ +(08%<="  @4>,%

x 80 WO S % 7 &/05h<=" 9/ C&7( 97 ( 876,07 ( USE/(/¥0HO” ( $/%

(C.4<=" 9f )<, $7( /1 $H7( )*,$7°(G 9/ 3% 0 /Ry 20
RSUE, /7 ( OF #+OB(0HSI O/ /*HO%Q/(3 (/&z+<” (3 "aLI+(27 ( ™) 2%/ (H( 9/0:9%( *)
R0 ISHON( ST (MO7 /(07 SHEOH,)ME % 92H(0Bi<=  /*0HS 9%/ 0% )
FOR/ 00 /7 1,078 28U 97 (K97 P 2$87 2/0/2M/ % W((/1)eH3 *”
B240” / % %AWL” 9 $&76/,07( /($/ 7 (T FU2$H9( K/ KN ( *+

J— .80 U A%H/5(-.& *+ (/I+/18K0( 52,20,( 6 928 (0<=" % ) % /*019%9/(
9/ (W O/$/*9/*0/ (3 ,*9),/*0/ G, &/05h<=" 97 (8&/:/897 ( $476/,07(



F 8 AGIBMNT(-.& ,&) & 2/%1)+258/ *+ +/5.8 +HH5&40(E

OF K&ZHO(*+ ,-.& #0/18% )2 ;H(07 ,>*60)*07 9/ $676/,0°(,” 2 )2 +2$h,0°
(1%, 0057 %7 0/8802873 $7 )0 *h O% /% 8<="3 82 #9°( /2 9/;:9%
RO =T T KO 2/%07 (9 1(0=" L8078 U, Co /(0 O (LAHON2/%0/

KHO (G082 *( &S0, ( <+ WE+2(D+25& *&  +HHISMHIS A B
(28 +7082(F *+ WF42(D+258 *&  HHHSMHE *& +/5+ +  (I+ *& H&
A B+ 7( 028/ 120,040 *+ W+2(D+25& *& HHHSMK& A B

97( )*,-8t7(/*;7>;197 (397 :782% % >/1:0+2%6 % Q% +2$/2/* <=7 *7 0/88:028+” /
%o, 7*0&4)% $heh % W((O)2%8<=" 97 T9S”  J8H07 &% &/, *5BU97 % *-; /5
2)*+,+$

[/ R0 $79/ WH2WAZ D)/ T BTHO( F+ ,-.& TRO0) )2
CR0RA)T 2)07 28780/ S (/ W0FL/2 (746,07 ( /(08M081:, 7 (
$4/, 7 *45497 ( * / W% % 7> 8/05kh<=" 97 / 9°(
81897 (

Q /5h151%(  4+h(,082(0 *& %&THO(*+ ,-.&

20827 ( 78/, (7 WO (F+ =& S*,TF0A( /(08)0)8%9 /2 078>
9/ 97+( 18%*9/( ,*6)*07( 9/ $&76/,07 ( ~&L%*5%97 ( /2 :)*<=" M( ,%8%,0/&-(0+,%(
97 (S ,+SW( %,078&/( /*;7>;197 (L

B 44+, 5&/ *+ RBBE 2(,082(0 &1 W+ 0&2(F *( W+/482/(BHI*(*+ *(
*Y020/5H(-.8& +25H(E &1 4&h +/5( AH&DEDI*&/ + AUES+ 58/ *+ R)6(5&
2(,082(6 *+ 020,0(50D( 44D(*(E  #$0)” R



M8 4&4+,5&/ *+ R)GBI& H+7082(0 *( W+/482/(BO*(¥+ *(  /18,0(-.& *+

120,3408/ *&  +/5+ &1 4&% +/5( A48 &DI*&/ + AK&8+ 58/ 025+1) 120,04(0/

&1 D)120,04(0/ *+ ,(YE,5+h +/SHI5LH(25+ *( WH/A&2/(BU0*(*+ *&/
120,3408/ &1 A&k +/5+/ A% &DI*&/E  U$0)” F

29 ( J(U/( $&76/,07( (=7 USE/(/FIO7( /2 KU( Or0)K( T *(OH*0/( 97 (
N2/

O 02(2,000+25 *& H&THO (*+ ,-.&

(2747 (rtx /97 ( U8 % &/5<=" 97 K&K ( *+  ,-.& TRLWFSH2A(/ 9/
%,7897 |72 7 ( S ,$+7 (97,807 (% (/1)KL

W O2ee(0B<= /03 (/6% %0h; 8( 97 &/, )A(7 (I, /7 ($78 (+ 9K/, 05 2/%0/
27445407 (3 (/8 %0ah;8( 97 &/,)A(7( #H*, /47 ( 274097 ( $78 128/ (H(
$OMHUE )97 7 W /(% )*9T( L7 2)RCk (3 (/B %<O% %0gh:;8( 9/
8 A0 (P 1107 (27 455%97 ($/7 (7,076 $843%073 ((/1)8% % )%(/ 07 0r9%9/
97 :#¥lpe H2/%07 97 ( $876/,07(, 7 (OFF0/( 97 $7%07 B 9% /(0R)0)&h $/eh, s+t
9° K&K (*+ ,-.& N/ AIEHOT(*T US0PT N LKA/*97 h<Q% )2t
$/.)/%h 7 2$H60 <= 6 92+%4(0l<=" 7,13 9/ %,749” ,” 2 % /(06)0)&h 9/
ok D fX07 2 xR (0%0/ O%( &/(S/, 05 ( o+, K( 97 $876/,07 7 )/ (/ (F0/045K /2
07627 (%9, %0t ” (3 O% (/1)+%0/ =424,

A+1%&./8
I
e

*020/5%(--& +250(0

*020/54(-.& &, (0 TUI TH

02(2,000+25%8 &) 1205648 T #

F=HSITLI(/ <+ &L (S SHCR(/ <+ &1 # TTT
HD(*&/ TTTTT



4F

,F

OF

92+*+(08%<="" ”,%3 (/6% %08%;8( 9/ &/,)&(” ( :+*U*, /18" ( $7& (+ 9%/ ,002/*0/
2745455097 (3 ¥ )9 7 %, /((C % )*97( ,72)*0C& (3 (/6% %+*9% %08%;8( 9/
& )& (*U*, /87 (27 4p55%97 ($57 (1,078 B3 %973 w((/1)8% % . )%(/ 07 0%+9%9/
97 *p* %2/*07 97 (($&76/,07(, 7 *(0%*0/( 97 $7*0” 4B % /(08)0)&% *$/&%,+” *W>
97 WHWO(*+ L-& N/ A7 (*T U0 N L%4/*97 %k9% )2%
$/.)/*% 7 28N80+,1$%<=" G 92+*+(08%<=" /X063 . )/ +*,>)+ 092482 * %, /(( %
)*97(,72)*0C&” (3 9/ %,789” ,72 % /(06)0)&% 97 +*U*,#H2/*0” ,”*(0%*0/ 9%(
&/ ($/,04;%( :+,K%( 9F $&76/,07 / )/ (/ (+0/0+5% /2 0/627( +*9+,%0; 7 (3 9%
(/1)+*0/ 2782

A+14&/8

*Y020/54(-.& +25K( Q! TIT

*020/54(-.& &, (8 T 1T

02(2,000+25& &) 1205EH0& A *D020/5H(-.& +254(iB TTTTT

02(2,000+25& &) 1205EH& A *D020/5%(-.& &, (B # T
20+/50)+25& WD(*& T

78 070 97 <1 /(0:2/%07 $/5H07 *7 W&THO(*+ ,-.& 8 W((+23 9/
SRS D0 DIGH *+ +148/

()*,-$7($79/2 4/%/:+, 8 9/ P> #2/%07 (7 2)*0Ck” ( *” B2440” 97 (
& 18%2%( S8, * (/17 *m( E Foou$t,Ci/+(3 %0s%;8( 9/ 97+(
27,9527 ($/;407(*7 M 3% %4/



P QUH0)I5i<=" O 9//1%<=" 9/ 7 2$/0D% ,( I( ¥)0*&9M9/( 9/ 1/(0="
9°( 72 04;/%<=" 17 4

2% Y4(” (<G $H%( )07 8949/ ( 9/ 1/(0="

W 7 /03 1 %7 $(O$7Q7 97 L)/ 079%( %( M$TTIM( 9/ T $/ac="
RORMOYIISC; /4 (8= 12 WH27%0 % )9%( *7( 7R ( 97 ()4 *<=
15 %3 4( %)0” &9%9/( 9/ 1/(0=" 9” +2548 / 9” 1+25+88 07 242 /2
CR(O/M<=TE <7 YMOET 97 887, /(97 LRI WSH<=T /2 )T FH(
8($1,0:%( &/ LH( T (D)0 D@REH DR0DE& 4G (/
/16D+2-G+/ *§&6 (0L

T*)*0” 9f  )*+,-$t7( B/ (/FMM9T $/H% ((7, <= 9 )*,$7( 97
/(0/ N ;Q D0IGH *+ +1%&/0

RY*0T 9F )RS (WSE/(/FMOT $H% T 2)MOHO/ G4 O% /54t
9% /57 NQ; DOIIGH *+ +14&/0

(0789 4% ()4;/*<=" 17 a% $79/8=" )$/8E * ( *-3/4( 2-%27(%,12%
04,07 (3 /2 1)*<="3 )6 O th:lbwkc=" 97 2880% 97( &7 LEK2M( /8807 &( O/

J(1%375342/0%07 USSR/ (/<M ( SHGl ) *O%2/*0kG %, *0RH0)WiSh<="3 . )/& 9%
27 405<=" 9/ & )A(C( LR WO R SHE% %( TS$/8<H/( 9/
8/S6” 182%<=" %((7 ,HO%( %7 ( $8” ,/(( (97 W ¥ih<=" +*0/8, %% 97 M

FFh DR MY T( KLU (7,7 024,7 (97 0/B802%7 HARKFLIO” $7
KR (F+ ,-.83 6 (/2/KW*<h 97 (& (OW<0/( WL/*0/( (7 77,7 %224, ( 9%(
JUHIC 1506 1 /%0673 0= %, /((C % 07 9%( h( 0:$7>” 1( 97 ( &/($/,0+; 7 (

) *= J(0/2 0/189%( *H( ()4 /A<HI( DA 72 ((,H<H/( 9/



Y $47(*/2 %7 (177 (9 B((HOD* 9 08, %+, 472 727 % )06 ( :)*97(
2)*HCk (&N ( W 7y /W /(/
CRIT0%Y 1 0/%97 2T R(9 8= % SIS /% 99B24,% 97( 7 *, K (
WAL ( <A/ W&THOY( K L-.83 DR KT TR0 O%( )*9%9/(
1/7 18C:+,4( U, Co/H( E /¥ 1 /UETR D& <7 R0 97
O/88H0287 M+ *0) RGO S ) T L R)R 97 ( L/*0/(
(7 477,7%224,7 (97 0/88:02%” %ARK*1197 $/7 K&THO(*+  ,-.& $7((h ;%
$8727 1/ PULI*<HI( P 10 $78 D)*97( L7 2)*H0C ( *7( (/1)U
2 7 *(ix0/(L

2 W7 /*08/ Y/ # 20KH/( 9 (9 " 9 o% /=
/X087 )2 W7 /< T# 25KHI( 9 NET( 97 o%  /l="
1401573 $Hak H82 97 (3% &/( O( &/($/,043%( A :3/*<H/( 1> 4%l

2 ;W76 %08 ##3 20KH/( 9 N&(*° 0
2w /% T/ 28KH/(9/ N (*° 0
2 ;W /*08 1 Y 20KH/(9/ NHE(*

B )ST( $79/2 WrFIW *7 LW(C 9/ W1)*( $676/,07 (3 %8/ (/*0%
,U*919%0) 8% (% ) % "3 /2 WU % &) W
R* 0 2/%0” %08%;8( 97 ( O%( JUH/( /X067 1 /016

I /%97 /2 [7*(19/8%<=" 7 &/:/&97 *%( W*0/& &/ (W-*/%( 3/ 37 ( 748/,04;7(
9” $/(/*0/ WTHWO(F+ ,-.8&3 T( 746,057 (3 T8LURDI<="3 &/1)M2/*07 ( /

27957 9/ 17;/&*%*<% 9 M /9°( /1% / /2C0, 7 (%$+,C; /4
4/2 ,727 7 2797 9/ ,” > $/8h<=" 0/88107 &% /*08/ %  92+*+(08%h<="  /*0&%> / %



92+ (Ml<=" 7, %.)+ %O S0HO73 % ;MdmSi<=" 97 SA(/XV/ K&K ( *+
J=.& (/8C W((/1)8% $78 )2 /*;/7$/ ¥U* 197 9f  2KHI( 9 NE
L7 *(00)-97 % SO O% Y0wSl<=" 97 G0/ 97( :)*97( L7 2)*0Ck” (% )/ *(
Y87 (3 S8 HE D215 0= %, /(3 15081 o 18 (0 D) (
*Y020/5H(-.& +254(3 + &/ 1203408/ [+ &AM +5+) +D 4k&, 1h(%
TH(2500 (/%97 Q 25KH/( 9/ D& $K% ( )*$7( 97 /(0 /T
DoKH/( O )& ( W% *( )*+,-$7( 9% /544 90 /57 )/ #0142 /(0
&7 1862

MYKOE™ (F1)*0/ 27 (0% % ,> 287 (<= 97 &/:/897 1%;15°$/ %% 147

A 0RIGH/ *+ +1%&/8B

TIT T i T "

A 120,3408/B

ur T T T ;

EF *0)Q4;/*<=" 174

P27 (1 379/ /8:4,%83 7 (37807 0%+ +*94,%97 (*7 ML %*0/&+78 /(0=" 9/
%,7¢97 ,72 7( 27*0W*0/( 9/ +U%*,%2/*07 ,72)*0C&” +9/*0+:+,%97( *7

N2/ 027 *,/((Co” ( Sheh ;udAnsns W /7/,)<=" 97( $&76/,07( 9/
P 10045 0% 2)*+, 1S

O 22887 2:((C #5087 P8ISR W UDC( DS R e 9
$/6-797 9/ /7/,)<=" 97 M 3 9/;/8=" /& (:07 2745597 ( *”( 9:/4/*0/(
$&7 LEN2H( 5+, C3 /+( $He% LUGI*0: ) 2% ,USH,49%97 OF /:/ ,0+3% ,** &/05h<=" 97 (



KF

$876/,07( $&/;+07( *7 WU F+ ,-.& 1 D) 1F72 W K0 /R<=
916/, 00 97 ( )*+,-$+7(

278 /300/%0/3 7 (;W78/( <9, %07 ( */(0/ MYUOE™ St UO% $&71e%2% 9/
PR D /07T D)0k $79/8=7 (7 :/8 W) (062/%07 (/2 /()97 9% 72t
V27 T(9RASFU (S0 (72,7 0055973 2( (13191 42 412
th QH($> <4594/ OF )*9” (1, 2)*HCk” ( St % , 7> ,&/05%<=" 97 48 KD (*+

-8

2707 450<= $/82%*/*0/ 9/(0/ ,7 2887 2+(7 (/& )2% 9( :)*<H/( %
o(/*;: /8 $/M%  &DU/.& *+ ,&DAQRIOD+25& +  &2058H07(-.& %9H%*0/
/($/,+:4,%9%

(2/+7 (%>, /487 (% 27 49508 *7 B24407 97 (+*(06)2/*07 (97 $7>-0+,% S04+, %
9775497 (3 *7 2/M%2/*0/ () 1%;753/2 7 ()*97( ,72)*HCk” (3 (/&="3 9/
782% %0040 2%0/85%97 (1,72 070%  8/($/07 $HT( /1)M2/*07(
%8 ;%97 ( / O8/H07( G( ,>*9<H/( 9 1/1:4:9%9/ [ (/5] ,0+;:9%9/ $&/ ;+(0%(
US)A%2/%0” (2> *0/( 9/ #¥U* h2/*0” 9/(0/ %& WO (*+ ,-.83 Y057 IA(/
227 KiS0/(/ % OW7h 2C7+2% 9/ 7 20, 1$h<=? 7 2)*HChkih S8/ (0% *7(
LW2/%07 ( /(S -4, (851 0%0/( 78823 % 7% /:/,0+3% 9/ , 7 2580+, 1$l<="3
$76.)/ (2 $79/86C (/& ,%,) 9% %$2( % U/, #<=" /2 ,7*,8/07 97 ( $&76/,0( 9/
£ /(0:2/7%07 $/%( %)078:9%9/( 9/ 1/(0=" 7)) TeLwr(27( *0/62897( ,72
,72$/00% 1 9/5/1HOW $79/8C (/& +*:/&78 G W67% 2CT7+2% &/1)W2/*Mh  %*CoH(/
% 9f [5/1:459%9/( (? $79/8C (/& &/W5%9% $/H( %)07&9%9/( 9/ 1/(0=" )
A2 (0828947 (,72 7 2$/00%, % 9//1%0% S840/ % %8/ (/*<Mh<="
0% 97 ( $&76/,07( /2 (/97 9 LW*9:9%0)&%w  ( $&76/,07( 1/a%97e/( 9/
&, 100 $79/8=" 0/8 )2% 9/($/(h H/1-;/5 = /878 W7 )07 9/ +*;/(+2/*0”
01097 *7 ¥&TRO (*+ ,-.83 % 9/0/82+W /2 (/9/ 9/ ,%*9+9%0) 8k



9 ,8DAQRI+25&+ &205847(-.&

RO ( <+ ,-.& W02/ )2 LKC,0/E $WI20k,7 9/ $HEeK% 9/
8($*(hAD ORI/ ( /%087 ( (/) ( $H&, 7487 (1 $87 27078/ (3 h( HO2 ¥+ (0BU<H/( , /*08ki( /
68 /797 )2% (S, 4 S8 )<= 72 h( L TFORHI( 9% O% S/
7% 8/05l<=

[(07 ,7*0/7073 ()27 Se0t, )& &7 ;8> 4%~ /21,047 ) 2%86:2/*0” 97 ,W/*9Ck+”
I MAT1,)<=" 97 ($R70,07(#4)-97(*7 KR (*F+ ,-.& / 9% 27 4iB<="3 9/
27820 /:4,%5 / %0/23%9% 97 (&, )&(” ( +*U*, /187 ( $8/;4(07 (

<= 97 )24 &D//.& <+ L&DARI(D+258 +  &205&H7(-.8&3 /* )0’
JOD0)& $/82%</*0/ 728 (b $78 &/SU/ (/<MW 0/( 97 7 3/8%7 1 &8 (/<00
97( )*,-$7(3 970HO% 97 )2% (ORI /7/,)04% S/, +TF0E W02/ */(V/
D93 )2 SUSH O 2k &H/IBE (W T24((=73 $hih W82 9/ $/82404
CEROAONE % SHE, /& O/:M0% $H7 KR ( *+ ,-.81 0/iC )2 $HSH
9/0/827U*0/ ** ( (/1)U ( W($/,0 (L

27 %(1/2 9/ )24 DO( +0, (7 *+ ,&2,1+507(~.& *&/ 44&8+,58/3 2)40° /2
G0, )G 97 (, 7+ (197849 ( /(B)O)RKV/( /%5 7>5/%9 (& ($7*(C; /4 $/% O%
171,)<=" 1 W( 109K/ ( &/($7*(C; /+( /% USE™ ;U<H/( */,/((CRH%( ** .)%9&” 9%(
1084 ) <H/( O( HO2+(0RU<H/( $04*,%( )/ W15/ 1 %, 10 % O% 17/,)<="3
YORUSH((H*973 /2 0/2$7 @093,/ %7 ( ,&7* " 18H2%( 9/:7549 (3 h( 9t:+,)9%9/( 9/
$87,/9:2/%07( )/ /*KK2 % ()41



TR0 O% $/*% #*(fi<=” 97 M/MN28" Q% #0/8;/*<=" 727 [($h<”
$e:p/1497 97 ( /(2787 ( 9 D& H207(-.& (%D 020/5H(D( + 028D(-.& 2(
(<D020/54(-.& 4060, (3 ;% &5%*9” 9/ )KI2/*0/ W( ,”2%7*/*0/( 9/
T 42%<=" S8 H((7 W 7 9 25K 8% 97 ( (8;<7 (W7 ( ,19%9=" (0

O/(/*:7>:+2/%0" O%( D+HIRK(/ + (*(45(=G+/ )/ (/ :/*K¥2 % 078
*f J(CRHQ (/86 12 2)*<=" 97 Of(/*:>42/%07 97 $&°8/,0° 97§ (/i /2
D)*<=7 O OFH215H<=" O SHAD:,i$H<=" 97 (/,078 $&;UO73 *7 O/ (/*; 7> ;42/%(0
9 WK (*+ ,-.& %178 9/:+:Q”



> M)%9&™ (/1)#*0/ (=7 19/*0+:+,%9” (N $/% /*0+9%9/ &/($”*(C;/> ™) $&7 2707 &
[ 857 2917 [ W ($/,065% 9/(+1%0<=" N *( $&76/,07( 9/ B24” *h,+**P )
871475 O% /(S *(hAnIO%O/ 9% 92%4(08<=" /%08 *) $7& /(0 $727 ;1973
/7 $876/,07 97 B2407 *U,+7 W Of v+ 0r;% $& %M L)/ #0/1852 7 4&7H( (

*+ ,__&

O/ $876/,07 (1%, > *0H2A(/ 48, 07850 (3 O/ = 2% 2%h( O/0WKIHONS *h( =+, Kih(
9/ $876/,07 7 (W<0/( 97 72/



250%(*+ +/48&2/ED+] 4+1&
A%88+,5&

M*07& 0, 1(
*+ &8+, 58

250% (<+A/B 48 &5EH(A/B

+072(-.8*( 0, 1(*+ &+ 5

")*Oh<="  K%2$8t2%)9 U ") * <=
+/5.& *+ 4&s+,5& WY/ PAIFVE*EU *+; /(9% 9/ TT 70887 /*08%>
H4 WU B2%h  )*+,+$% 9% 5%24)6h

02052408 *( 1/50-( $ 10887 9% ) (0 TT 12804 <=7 92080t ;%
T W97 19%9=" N 8% TT#U TTQ

T *$% 97 19%9="N T TU T

$ U B2WgH )*$h 9/ + %% T IR (91 N7 [1*92/%)”

0hR0) *. ) 000 [
. U B2%gH  )*+,:$% 9/ %O%( 9% - T
B K
$ U B2%gH )™+, :$% O %5%8 T J5R7 (91 N7 [*9:2/%)

$ U B2Wh )*+,+W 9/ /*+,K/ 1T /X7 (97 07 [*92/*0”



U B2Wah )*,$% 9/ 84)9%9°(

o T WF9/( %2$7(9/ *1°(

1&%<Lf B2 )*+,:$% 9/ 4% 9/ . BrOI( ¥287(9/ 17

Bzz&/% *:i‘uﬁﬁ,goi?g)/&%(&g)go/'u)ﬁﬂfzﬁg,((u T (07 /840 O% 9/ WM 9( K(
9/ *:h (QR)0)H(/ . )ISh2/*07( T (07 /88:0°8% 9% O *)arK=
9/ *:h (QR)0)H(/ . )Sh2/%07( T (0 9% 97 A9/ TR/ 1<
9/ ik (R)0)H(/ . )HSH2/%07( T SO0, 527507 /88078 O% 9/ >, A<k
9/ *:h (R)0)H(/ . )IBh2/%07( T (%% 97 UET”
9/ *:h (QR)0)H(/ . )ISh2/*07( T (0 9% 9/ /RH(9/ 2%A SH24)
9/ *:h (QR)O)(/ . )Sh2/*07( TT! S, %2/%07 18807 8% 9% 9 1% )1k

J(1%5755 08 1 WIDHEHE ) 2, 7 *6)*0” 97 S, /8h( $04+, "AS04+ ,%( *”

0 2 () *L QL?
P9/ &)U )*,$+7( W o gh e e
U TT *UE/<<HI(/ 1/ (O/8%
O/LH( TS/ H( 97 /(O T Y2/%07 O, 2$/0+; 10%0/ OH( HO/LH( , ” ” $/8H0+; 4

2$8/(C7 (18-, W(U  ELH(27 (%

*x 7 0 2 2
U *0:0%9/( 9/ *0/e/((/ @4,” TT [)/*(W1%9° (9  /(0/



U )0 *0:9%9/( T $O7 S AM2/%07 1987 HLE, % O/ W TH( 9F W9 (

U Y0( *0:9%0/( T SUTIA2/%07 H007H1E, %7 7 GO/ O i
) Q  %S%e8U *2%&3 ;%&%*0/ 97 >, 4<%/ %&t%*0/ 9%  %5%E8
(Aol /N
N (ROR(S/ e 1S T o v )<=y »$/ie=" 1 25%)0/%<="F
N (6O%( 9/ 80)1%3 T 4K PRI 198
N (08%9%( 9/ &0)1%3 T D& /1&°U %&/1%97 E,”*(0&)<="3 *$/&h<=" / 2%*)0/*<="F
N (ORHO%( 9/ ~40)1%3 T UR/LHOTU /0% OK( HSHELI( E, *(W)<="D " $/M<=" / 2UrY0/x<s"F
K97 N 92¢%(0ll<="  /*0i> T W) 1,521,
N (08%9%( 9/ ~&0)1%3 TT QN /98" 9% %9/+%U “&&/(  /98%(E,”*(/&;%<="F
N (ORHO%( 9/ ~40)1%3 M ON “8/( /ORK(U %&/1HO” E,”*()<="3 " $/Mh<=" / DH*)0/*<="F
N (ORHO%(9/ “aW0)1%3 U TT#  (ORHOU(  )a-(0r,( E2/5K &% % (+ibiSihe=" O( /(0RAOH(F
’ ’ A2 Rlhe=" *. () * [ 04O 2 [ [
I e mEy —— 9/3, A7 Gh<=" 08, %41 /<08 H(  (0GUO%( O/ 780) L% /
" TT 79/8*15%<=" 9% 2*K% 9~ /(0/ E/*0&/ +(47% / *'+1)/+8% 9% ** 7 5F
“ T %es*0/ 9/ W*(%82 B+ K% 9 &0/ /*0&/ W/ 9/ W82/ 0’
+R%* O%F
" T (M<=> 0%  />”,19%9/ 9> /J((/E/2 +* W8k
" T 867978 (/A WON( 9%  %FKWU +7 W7EU %0882

N (BHO%( 9/ *80)1%3 T N o 7;HO% %FKKU WOKS2E (0)97 9/ ;Mh40%O/F



020/5?7%0& *&

020/5?7%0& *&

020/52%08. *(
020/52%08. *(
020/52%08. *(

020/52%08. *(

020/57%08& *(

020/52%08. *(

020/5?%0& *(

020/57%08& *(

H(6 (& +

H(BEI& +

(0~
(0
(0~

(0*+

*1,(-.&

*1,(-.&

*1,(-.&

*1,(-.&

N (06%9%( 9/

N (084O%( 9/

92+*+(08h<="

92+*+(08%<="

*+(08&t” 9%
*1(08&+” 9%
*1(086+” 9%

*1(08&+ 9%

92+*+(08%<="
%&0%7

92+*+(08h<="
A Y/

*+(088+” 9%

*1(08&+” 9%
)-8 (9%

40) 193

" 40) 1%

/08

J<0RBU )*,$7(

%@9/
%@9/
%@9/
%@9/

/<0 U )*,-$t7 97

/% U )*,-$t7 9/

9),4<="U %)/ (,7%e

9),%<="U yd
/5-4%

TT

1T

1T

TT

1T

TT

1T

T HL%<H/( 797 ;+Ca%( 9% %0%:"&2%  1-(0,% 9% (0% K/+6% 97 +4%0/8”

T J5148<=" 9f  (HO%( W, ¥ (/147 %i(

(0)9” 9/ ;#4nt9N9/ 08,*+,% / :+*%*, /18% 9% >1%<=" :/&&” ;+Cét%h
%77U /b N &) ,K/N 757 /8787807 97 (4%

TT 19/( 9/ %,<=" SN % )W+t %h<="

DSH2/%07 (7, U$THO7 (*7 B24407 97
T $R76/,07( <7 B2407 9 (7 *0AHD* (
EF

&7 142 /
C WO (R 20%07 7

/), 0<=" 9% /97 9/ )19%97(9/ %@9/ &2Ck”(

/)Wt <= 0% 19/ 7 (SHHG

197 %% 9/ )HOKO7( THHF)HO”( *0/L8H9(

%.)/ /762% 9M%( WI%( 9% %K%

X 7 (% CeL%97 kw7’

M 7 (O C(L% 9% )SHRO/ME V(P

§7182% 9/  T9/&*5W<=" 97 W&.)/ (,7M& 97 *(+*7 /,)*9C&”

[789/*%2/*0” 9% /9/9” [ 7/ &8A (,V



020/5?%0& *(

020/52%08. *(

020/5?%0& *(

020/52%08. *(

020/57%0& *(

020/5?%0& *(

020/52%08. *(

020/5?%0& *(

020/52%08. *(

0>2,0(

0>2,0(

0>2,0(

1651%(

16514(

16514(

1651%(

16514(

16514(

92+*(0h<="  /*06pU *(00)0
*5408,%,7 9/ [/ *(H0)0?
408,%,7 9/ 082

92+%1(0h<=" /*0U )*+,-$(/
7Y 08%( +*(010)+<H/(

92+ (0Mlh<="  /*0RBU ) *+,-8(

(00007 9/ Y)Y T*(/8;h<=

W,<=7 117 9/ )0)ah 9/

W,<=7 1179/ )0)ah 9/

*®0)07 9/ YD (/<"

TT

TT

1T

TT

1T

1T

TT

TT

TT

$7+7 6 &/97 *h,+7 %W Of /*(+*7 ()$/8 83 H0%; 8( 9% ;17 &5<=" 97 (
T8N 121507 (9 1% O$/8& O &/14="3 9/ (-1*%9%2/*0/ H0g%;8( 9°
8,8 % M

$7+7 G $8727<=" 9% ,)0) &% ,4/*0-:4,% / 0/, * 75214, %

§727<=" 9% )0»5h<=" 9i( / 9% +*,>) (=73 %08%; 8( 9/ (+1*%92/*0/ 9”
%$7+7 G ,&M<="Us/:78<” 9% &/9/ 9/ /($N<”( *0/&*/0

0% 97 %k2?7*%+7  )*Oup
YD) & w2

WC,+> 9/  W*.)/ 97 *0/*9/*0/E /, *[
QQQ F

§707,7>7 9/ , W4 %<=" *7 B24)” 9% (%;%1)%E9% 9 $h&r2?*+”
D((+:4,%97 97 %*0%é82

u 9/ 19/ *; 9/

047 8h<=" *7 B24:0” 9% (%>;%1)%8% 97 $h0&t22*+” M((+:+,%9” 9/
WF0NE82 N 4/*/:+,40<=" 1 &/:78<” S, 4> 9% , > 4/80) &% 9% 18/6% 9/ 0%
>H08%

2$Hi<=" 9”7 )(/) 9/ /iB2+,%



> O)HOR” (/1)U (=7 19/*0: %9 (N $/% /*MOKO/ &/($7*(C:h *) $7 27078 /
$/H7 29107 1 W($/,0h 9/(1*H=" N T $876/,0°( 9/ B240” /1% 9%
B(S7*(hAptOK/ 9%  ((7, <= 97 )%+, 57 (97 /(O *) $7 /(M $e7 273197 (37 *(
$876/,07 (082 %+ 18 7)) 2)*+, 8 ( 9/ HEC,0/8 /(0R)0)E*0/3 % &/ (S *(h419%9/
9°( )*,$7( %) $7 /(S8 27497 D) U2 T KIHO (Kt -8

O/( $8767,07 ( /%, *08%2A(/ e, 0/85%97 (3 9/ =7 &% 2%( O/KUOR *H( :+,Ki( 9/
$676/,07 7 *(W*0/( 97 )2/



250% (*+A/B
K8 &5&H(M/B

§,86(-(

1,86(-(

f+2H1+h

(+2H1+%

&) 6(Hh(

& 6(HH(

QUC

-(oC

Gl Gl ¢

M*0%& 0, 1( *+

h&8+,5&

AT

AT

AT

AT

AT

AT

AT!

A TQ

#072(-.8*( 0, 1(*+ %88+,58

P&/% 9/ 7, Wt5h<=" 288/ (&> 9% /*/9+0%

%7&5h<=" 97 W&2?* 10,7 / Y0 % &9/2 9/ +(0/&/2 >,7A%<hE

ThA5i0H<=" )8d%*%h 97 ( $27 ()6 (9/ >/*. )&/ ha/1%9”

)0, 0<=" 24¢/*> 97 %*K=" 9% %

%7 &t5%<=" 97 %0&t22*+” Kt(0?&t, *3 0)&-(0t,” 7 &1t (7 9% WO/ 97 %é; WKW

1Ytz <= SHHL-(0, 6/ K274 O /%3 7531407 % ( /(S ( DK+ (9
[)WH10<= 97 )(/)  )*, i

6./ 9/ */12,: (N /06> 286/(hes / 9/ 7$7(<H/( 97 %9%;%

6. )/ 0/2CH,” N /27284 ;+;% 9% K(028% / ;49% 97 “a0)1% 9°( /, X

WOH(  *2$/010+ ;%

T 24%88% /

/ XX

707467 9 >, AW /

79/8*t5<=" /

*oF




021(

(> *(
021(

&1%021 .

&1%021 .

7@

7

P60*&/

P60*&/

+20, 1+

+20, 1+

&6 5+
“h(-&

&6H( 5+
“h(-&

o5z 97 /X067 H(02%, % ,0)97 /x50 %0 97( (S0 (

%%.)/9” )aC((:,”

(<™ ( )6AW=" (9% , DO)EUS , &l 10%O/ / , 7 *K/ +2/*0”

%5%88 XX N *28/7” )&-(0+,” 9%  %5%88

1), 0<=" &A%*-(0,% 9%  %&1+*%> 9%  %5%48

IWAQ™ (L 7% 2(  &h0+;%(J

W4:9” (N /88% 9110 U +*/2% &1/

1,)$/8%<=" 1 ;% &5%<=" 97 W&t2?*+>  +(0%&+,” N & 9/ /*+,K/

W Of [* K/ S UR)2 DBME,T TIRO/FT20%<=Tl Wgh O/ /R KIN /,)$/8k=" 97 (7 9%
o [ KL ($H<7( %373 /40(

867,07 +*0/16%9” 9F ;W &t5%<=" ) *,+7*> 97 /*08” K+(0?&,” O/ “4dw 9 X/ 18<’

hioK=" )R PI)C( S T TR 127507 1 *7 =

YK




&t/ +*%(/ A *0/&; /7<= 91 /)i, 0<=" )&AW%*N / 2K &% 9% 274909/ /2 78/( /98%(

&t/ +¥H(/ o W)/ 1286 (b % T *0/ 0%
Wh1*( *
R " O 28K Of *7 M= 1 1AM 97 /(Y

1218/

%%1*( *&/ L1 - — 2 ’ ’ 2 2 2 2 ’ ? -

- A Y eeT 07 7T YAWRT 97 17 @O/ O S/ T2S/T7 NS0T )RSk
70615 nAT WS 07 HE22% (0,7 N W0 O o 7RO/ =0 97/ (M 9H( H0)9/(
70 61( “AT [t =" 07 177 YA SK2A)U S /N( O/ 2%

(45(C& c AT KO/ BOM /LM A W)/ /U0 O IOHO/U A/K 07 WOKT?

(45(C& n AT N IN W)Y /1247 WP U WS2E  F

1% (0% cAT JU*IR<=" 1 WA= 97 J(SH<” YAd*" O 1940/ U "M% /oK

% (e “ AT W)/ 9 J12,47(91 7 WRAPWRO/ 7=’ D$U/(H

567 - VRGO AMONOA [HET OF (271 (RO TOPHER H(597( WATW(N /A W4 O

(08 * > 24

(25(52) A TH /)Wt <= YaAHE 7 /%08 Ki(028,7 O/ %*OHE82




70 618(

(45(C&

0& (&%

(25(4)

B+ 2H1+4

1,86(-(

&t/ +*w(/

8 6(Hh(E

B+2H1+4

B2H1+

B+2H1+4

&1%021 .

(25(4)

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

A 48+1%9%

A %8&/1%9”

A 78, /%%

AT ™

AT

%7 &5%<=" 9% 2%81/2 &4/18+*K% 97 /67 / %:>)/*0/(

% §t5%<=" 9% 2%81/2 &4/1&*Kh 9~ /67 1 %>)/*0/(

>~ &t50%<=" 9% 281/ 2 &4/t K% 97 /67 / %>)/*0/(

% &5%<=" 9% 2%81/2 &4/18+*K%h 97 /67 1 %:>)/*0/(

% §t5%<=" 9% 2%81/2 &4/1&*K% 9~ /67 / %>)/*0/(E; %% 9”

/9D% % 9/ )045i<=" 9( +*(0<H/( 9

/9D* 4% 9/ )0+>+5%<: i 9%( +*(0%>%<H/( 9’

/9D* % 9/ )0p+5ih<=" 9( +*(0%%<H/( 9~

/9D* # 9/ YUi5ih<=" O( +*(Ubt<H/( 9

/9D* 4% 9/ )0+>+5%<: ? 9%( +*(O%>%<H/( 9’

19D, #h 9/ Y0p5tie=" OH( +*(Uibt<H/( 9

/90 % 9/ Y0wibih<=" h( +*(0pk<H/( 97

/9D* ,+% 9/ )0+>+5%<: ? 9%( +*(O%>%<H/( 9’

N

>, 7 A%<

"8/( 98

7 24%86%>

*) 1

* )/

* )1

7)erk=

%*0%E82

"%6&/1%9F




(45(C& AT J9D* % Of Y0wi5l<=" Oh( #(bU<H/( 97 N k7’

&t/ +*h(/ AT /90% 1% 9/ )0p+5h<=" 9% ( +*(0%%<H/( 9 97 %2WKp

J(/%575342/%07 9/ ) 2% 28, % A, KKSB)N Sl % &/16="Z > *0840” O/ :8*/,+2/*07 9/ :8)M( />/1)2/( ,”* 2 (

CAT 1( 70/ K ($t0%¢( 9% &/1+="

AT W)/ 9/, Ke2/*07 28 (M NA D79/ T2$/M01%9/ /1, <> 1% 97 /(0N
AT §76/,07 *0/18%9” 9/ +U2:5%<="3 W &dh<="/ /)W, %<=" 9% %17% 9/ W49~ (
AT W &5h<=" / &/ (/&;%<=" 97 W0R22%  KO)&H 97 MU0 O( /5% I(

"AT! [(0="3 8727<="3 P7&bU<="/ /)W %<=" *0/18%9% 97 07

A TH [*087 9/ *3/(0rlh<="3 MYW#O%9/ / /804, %<=" 9/ &79)07( /17 *Us(

" A TO 449/ / 19/ €% 9/ 7 <=7 )&(0r,%

T 19797 *(*T (TN TFCHOK=T 97 *K(FT @M R /(O

" 1D*, 4 /17 9/ */g1s/  244*%0/ 97( )*,-$7(97 /(I

" A 08%, 0+549%9/ / %+, 140+ ;% /2$8/ChatoU 1%, 1 /147%U> 9/ *;/(12/*07(

A %4> 7




§727<=" )&(0t,% /1470

WL/ J(=7 RN O/ D)RU( M /=197 I/ Z )R,$7( 9% /54%97

M4~ 8h<=" 97

W** 9/

<=7

J68078% S8 7 ()-8 (9 /xR 5h24)bh

18’







PROGRAMA DE ACO
OESTE + 4 MUNIC"PIOSDA LEZ"RIA DO TEJO
Ficha de Projecto

1. Identifica 0 do Projecto C digo: GP.001

1.1. Designa®: Biotdrio Central

Funda & Champalimaud

1.2. Promotor: Funda®o Calouste Gulbenkian

Universidade de Lisboa

1.3. Outras entidades
envolvidas:

C maraMunicipa da Azambuja

1.4. Localiza®o: Azambuja

2. Descri % sumAria do projecto
(objectivos e identifica @ das componentes do proj ecto)

vi.

A Funda® Champaimaud, a Funda® Calouste Gulb enkian e a Universidade de Lisboa propiem-se
criar um Biotdrio comum state of the art pararesponder s suas necessidades, para servir outros centros
de investiga® em Portuga e no estrangeiro, e par a desenvolver um plo de promo @ de investiga®
cient ficade excel Encia

Para al@m de garantir o fornecimento de animaisde laborat rio e a manuten 2 de estirpes espec fic as,
(para utiliza® dos promotores e para comercidiza 20), e das vantagens para os promotores (partilha dos
recursos, redu? do seu valor agregado e ganhos de escala), a cria® de um biotdrio comum tem
impactos significativos, quer directos (cria® de emprego e forma@ de mfo-de-obra), quer indirectos ,
(cria® de empresas que actuam a montante e a jusa nte da cadeia de valor; promo % da ciEncia e da
investiga 20).

O programa do Biot@rio comum tem em conta:

a) A capacidade estimada (20 a 25 mil gaiolas);

b) Otipodeanimaise suautiliza®o;

c) Osespaos e equipamentos necessAErios para a suarecol ha, manuten 2 e manipula ®o;

d) Osespaos e asinfra-estruturas de apoio e zonas de carga/descarga;

€) Osespaos paralaborat rios/procedimentos deinv estiga @ e equipamento (pesado e leve), incluindo
deimagiologia

f)  OsCircuitos, fluxos e acessos diferenciados e flexibilidade;

g) AsExig@Enciasdeacredita® en veisde bio-seguran a

O projecto seguir 4 o programa espacial e funcioal aprovado pel os promotores.
Ser?o estabel ecidos crit@rios de selec % paraos projectistas e construtores/inga adores.

Pretende-se obter financiamento de fundos europeus para despesas referentes aterreno, edif cio(s) e
instal a 1es/equipamentos.

3. Tipologia do projecto:

Projectos estruturantes X) Envolvimento dos promotor es e par ceir os:
Privado Privado
Adm. " .
Adm. Local sem fins com fins
Central lucr ativos lucr ativos
Pr oj ectos complementar es () Francaromo
Interven 1es que visam completar e refor ar as investimento X X X
redes de servi 0s, equipamentos einfra- Parceiro sem
estruturas de proximidade envolv. no
financiamento
Facilitador /
agilizador




4. ‘readeinfluEncia do projecto 5. Situa@ do projecto

(assnalar com X a situa que cons dera mais ade quada para classificar o | (assnalar com X a Stua em que se encontrao p rojecto)

projecto) _ Inten % ()
Alcance Nacional X) Estudos preliminares (X)
Alcance Regional () Estudos avan ados ()
Alcance inter-municipal () Projecto ()
Alcancelocal inserido em rederegional () Concurso ()
Alcancelocal () Em curso ()

6. CalendZrio Previsto

Principais etapas
Incio: 2008 Fase 1: Elabora®o de programa espacia e funcional

Fim: 2010 Fase 2: Projecto
Fase 3: Constru 20 e equipamento

7. Enquadramento nos instrumentos de pol tica paeblica

PO Tem/AEtico Fact. Compet.  (X)
Programa/ Estrat@gia: QREN 2007-2013 PO Tem/Etico Pot. Humano. (X)
_ PO Tem/ttico Val. Teritrio (X)
Legida®o: PO Regional Centro ()
PO Regional Alentgo (X)
Regulamentos: FEADER ()
Qutro:

8. Resultados, I mpactos e Sustentabilidade do projecto

Local:

i. Fornecimento de estirpes de animais delaborat ri 0 a Universidades, Institutos de Investiga® e emp resas
farmacCEuticas de todo o pa s, particularmente na Aa da Grande Lisboa;

ii. Emprego (80-100 postos de trabalho) e forma@ d e mfo-de-obra especializada e nfo especializada;

iii. Est mulo paraacria® local de empresas quea ctuam a montante e a jusante, nomeadamente para produ 2
derales, material de alojamento e cuidado dos ani mais, material de limpeza, software espec fico, e
manuten 3o de equipamentos e ve culos, transportes, etc.

Global:

i. Exporta® deanimaisdelaborat rio paraa Europ a nomeadamente para Espanha e para o sul da Europa, e
eventua mente para “frica;

ii. Manuten3 de stocks de estirpes espec ficas;

iii. Cria% de novos model os de doen as, nomeadamen te doen as cerebrais e oncol gicas,

iv. Realiza® de estudos cient ficos em Portugal, p or investigadores e empresas farmacEuticas estrangeas.




9. Custo total e Fontes de Financiamento

(euros)
2007 2008 2009 2010 2011 | 2012 | 2013 22%147’ Total %
Administra@ Central
Administra® Local *
Privados 3.000.000,00 | 3.000.000,00 | 3.000.000,00 9.000.000,00 | 25
Fundos ComunitArios
- POFC 6.000.000,00 | 5.000.000,00 | 5.000.000,00 16.000.00000 | 45
_POVT 3.000.000,00 | 2.000.000,00 | 2.000.000,00 7.000000,00 | 19
~ POPH 2.000.000,00 | 1.000.000,00 | 1.000.000,00 400000000 | 11
Qutros
Total 14.000.000,00 | 11.000.000,00 | 11.000.000,00 36.000.000,00 | 100
% 39 30,5 30,5 100

Nota: Or amento em e abora o, prevendo-se uma Area constru dade 5.875m2 (incluindo servi os e garagem). Estima-seum

custo de constru @ de 24M (incluindo prepara® d  oterreno, arranjos exteriores, etc.).
Custo estimado do equipamento: 12M . A reparti @ a nual dos val ores @ meramente i ndi cativa.

* O cugodoim vel cedido pela C maraMunicipal de Azambuja n®o se encontra contabilizado

Elabora o da Ficha:

Organismo respons/Avel: Funda@ Champalimaud

Data: Julho de 2008

Pessoa de contacto: Rogue da Cunha Ferreira

Telefone: +351 213 568 160

e-mail: rogue.ferreira@fundacaochampalimaud.pt







