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Geminu 
80(40/02.050649  Ñ 9'/  8)(/.D0-/**6> , 0)./$'*6>  $-$')16  ?*6-

*-, , %/'/86> (A)8(+)  *6&7*/  /</$*/(+(6)'  A8>1&D, -?1)8>)1&D $(>?= 1)O-
;& (4/5".4  /02.4$)2/4:  -%)+64'  -  /055)/*43%&.  ;03)<)%4).  $)503) -
$)2*3"  (9%/*/1-7)$%-)  %8-?-$+, (/,*+ , ')88/8-?1 , A$-N/I-?-/./2->  .-7*/ -
$'- ). 

 
 
DeepSeek: 
/%/*76').=*+,  ()8;-%'  /  86</')  .)O-'  *)  (  /<.6$'-  /<$&O;)*->  )P 

-;),  (/*-  -?./O)*+ É), 6 (  /<.6$'-  ;+03)+/4  +"2$=*03 4 <"%%&:, %/'/8+)  
>(.>D'$>  A&<.-7*+1  ;/$'/>*-)1 . 
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9*)82-,  )$'=  *6 $6,'6N $//'()'$'(&DE-N  .6</86'/8-,  1-86. Q$'= 16$$6 $'6-
'-$'-7)$%-N  ;6**+N  (  JJ5 , (  !6*%) 1-86, (  ;8&2-N  1-8/(+N  /826*6N -  /' -
;).=*+N  $'86*6N.  @/?1/O)*  ;6O)  A/-$% 1)O;&  *-1-  %/88).>0-,  $ A/*-16 -
*-)1 , 7'/  /*-  <&;&' 86?*+1-  A8- 86?*/1  $/7)'6*--  .-7*/$'),  '-A6  1\1 -  5\5, 
A8- 86?*/1  $/7)'6*--  168%)8/( 286(-$A-*/(+N  -  9.)%'8/162*-'*+N  %/$1--
7)$%-N 9*)82-, . 

H8/2*/$'-7)$%&D '/7*/$'=  1)'/;-%-  *6 %/*%8)'*+N .-7*/$'>N  A8/() -
8-'=  '6%O) *)  $./O*/ . :/$'6(.>)1  $A-$/% (A)8$/*6.=*+)  ;6**+) ) &$./(*/  
.&7C-N -  N&;C-N $&<R)%'/( ;)>').=*/$'- . F;)$= *&O*+  $'8/2-)  %8-')8-- . 
!91%/*  /<86<6'+(6)'  9'-  $A-$%-, *)  ?*6> %'/ -? *-N  .&7C-,  -  N&;C-, . F6-
%6?7-% A/.&76)'   ;6**+)   /  '/7*/$'-  1)'/;-%-  (  ;6**/1  %/*%8)'*/1  $.&76), 
*6 ;6**/,  %/*%8)'*/,  (+</8%). 
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3"N%)'Q4:  -*";03 , (4/503   +"D34*49 20(4#."  .......................... 596 

80;02*"35)%4)  +"D34*49 20(4#."  2 +"D34*4).  "%"5064$%&: 
2*+#/*#+   3 ;+0Q50.  4 3&935)%4) ;)+40<03 ,  ;+4$4% "%0."54'  
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!

!**!

>4/54$%02*E 4D.)%)%49 <))2;020A%02*4 /055)/*4303 , 
+"D%&: 200AB)2*3 3 2065"244 2 (4/5".4  /02.4$)2/4:  -%)+64'
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G+)<425034): 

 
56&7*+,  0)*'8  !91%/*  A&<.-%&)' 76'+  $ ##  Gemini   -  DeepSeek 

$ /<$&O;)*-)1  -?;6**+N  '8&;/( . S'/<+  *)  A/.&7-./$=  A8);(?>'/$'-  -  
168%)'-*2/(/,  16*-A&.>0--   A&<.-%&D'$> ($) , (  '/1  7-$.)  -  >(*/  *)   
<.)$'>E-)  /0)*%- .  

 
 
@ 65#A4%), .%060"2;)/*%02*4 , 242*).%02*4 4 0<%03+).)%%0 

3"+4"A)5E%0' 0Q4A0$%02*4, %)*0$%02*4 3&30<03 4 0()%0/  11  
 

        @6O*/ A/*-16'= : *6 /;*-  -  ')  O) 86</'+  1+  A/.&7-1   86?*+) 
/'?+(+ , 6**/'60-- ,  /' , %6?6./$= <+,   /;*/2/  -  '/2/  O) ## . 4*/2/)  
?6(-$-'  /'  %/*')%$'6, /'   68N-')%'&8+  86</'+  ##  (  ;6**/,  $-'&60-- . 
H/>$*-1 . @(/;-1  ')%$' %*-2-. H8/$-1  ;6'=  6**/'60-D . 

@(/;-1  ')%$' 9'/,  O) %*-2-, ;).6>  7&'= ?61)'*/)  ./2-7)$%-  ;/ -
<6(.)*-)  - A/>$*>>, 7'/   /*6  *6A-$6*6 $ A/1/E=D  ## . H/.&76)1  </.))  
<.62/O).6').=*&D  /0)*%&.  

H8)&().-7)*-)  (/?1/O*/$'),  86?86</'6**+N 1)'/;-%  $'86')2- -
7)$%- /A6$*/ .  

@/'  /;-*  -? '6%-N  (+(/;/(  ## : Ç4)'/;/./2->  I0<"  F)503) -
/"  -  LI@K -6+"..&  A/?(/.-.6  ;/$'-7=  <)$A8)0);)*'*/,  '/7*/$'-  
A8/2*/?/( È. 

B'/  >(*/  *)  '6%.  @ $//'()'$'(&DE),  1/*/286I--  A/;8/<*/  86?-
<-86)'$>, 7'/  '/7*/$'=  A8/2*/? <&;)'  86?*6> *6 86?*+N (+</8%6N. M6-
D'$> ;6**+)  '/7*/$'-  A8/2*/?6 A/ 86?*+1 (+</8%61 (  86?*+N ;-6A6-
?/*6N ?*67)*-,  A8/2*/$'-7)$%-N -*;)%$/( . @ A)8(/1  (68-6*')  A/'8) -
<-').=  *6$'86-(6)'$>  *6 7&;/ É @/ ('/8/1  Ð *6 86</'&É 

5)-?<)O*+)   6*/16.-- , *)'/7*/$'-  /0)*/%  ##   *)  ;/.O)*  ?6'1) -
(6'=  /<E&D ')*;)*0-D  - $.&76-, %/2;6 1)'/;/./2-7)$%-) , I-./$/I -
$%-), 1-8/(/??8)*7)$%-)  (+(/;+ , /</<E)*->   ##  ;),$'(-').=*/ , $--



!

!*#!

$')1*+ , 2.&</%-, -?>E*+  -   &76' 0).+)  *6&7*+)  %/..)%'-(+ . S'/  -  
<+./  (  *6C)1  $.&76). 

 
@+;).-1  -? '/16  2 *)%/'/8+)  A/./O)*-> , (+(/;+  ## , A/?(/.> -

DE-)  &'()8O;6'=  /  2.&<-*)  -  $-$')1*/$'-  ?*6*-, , A/.&7)**+N  $ A/-
1/E=D  Gemini  T).'+1  (+;).)*+  $./(6  /'   !91%/* . 

 

Gemini: 
@2%03&3"92E %" "%%0*"(49:  4 /5C$)3&:  2503": , ;+)< -

2*"35)%%&: 3 .0%06+"P49: , 4D<"%%&: 454 239D"%%&: 
2 !"#$%&.  ()%*+0.  Ç,-./0% È, .0N%0 3&<)54*E 25)<#C-
B4)  02%03%&) /0%();(44  3 0A5"2*4, /0*0+#C  "3*0+&  %"D&-
3"C*  80(40/02.05064)'  (G24:0/02.05064)' ). 

 

@2%03%&) /0%();(44  20(40/02.050644 : 

  

1. H#%<".)%*"5E%"9 I02.4$)2/"9  J)*)+.4 -
%"(49 

>)%*+"5E%&'  *)D42: K6?(-'-)  7)./()7)$'(6 , )2/  A$-N-%6, 
?;/8/(=) , $/0-6.=*+)  A8/0)$$+ -  9%/*/1-7)$%/)  $/$'/> -
*-)  P#%<".)%*"5E%0 4 N)2*/0  D"3429* /'  /02.4$)2/4:  -%)+-
64' , %/'/8+)  A/$'&A6D' *6 F)1.D . 

¥ ?4;&  -%)+64' : @.->*-)  /%6?+(6D' 
%6% -5)/*+0."6%4*%&) , '6% 
-  %)-5)/*+0."6%4*%&)  ((-N8)(6>, 286(-$A*/(6>, 9I-8/ -
'/8$-/**6> ) 9*)82-- . 



!

!*$!

¥ I5C$)30'  4%<4/"*0+: J$*/(*+1  168%)8/1 %/$1-7)$%/-
2/ (/?;),$'(->  >(.>)'$>  2/0+02*E 3+"B)%49 W).54  
(LOD - Length of Day). #?1)*)*-)  LOD %/88).-8&)'  $ 
9%/*/1-7)$%-1  8/$'/1  (RRG), $1)8'*/$'=D , </.)?*>1- , 
-*I.>0-), , A8/')$'61-  -  ;8&2-1-  $/0-6.=*+1-  >(.)*- -
>1- . 

¥ LP4+ : I02.4$)2/4)  34:+)3&)  ;0*0/4  -P4 -
+"  86$$16'8-(6D'$> %6% A)8(/A8-7-*6 , A8);/A8);).>D -
E6> -$'/8-7)$%/) , $/0-6.=*/)  -  ;&N/(*/)  86?(-'-) , 6 /8 -
26*-?1 7)./()%6  Ñ %6% 42/5C$4*)5E%0 $#32*34*)5E-
%&'  <"*$4/  9'-N A/'/%/( . 

 

2. K)D0%"%2 4 >4/54$%02*E 
¥ >4/5&  4 ,4P#+/"(44 : "/$1-7)$%-)  9*)82--  ?6;6-

D'  (4/5&  +"D34*49 <-/'+  -  7)./()7)$'(6 . :1)*6  0-%-
./(  A8/-$N/;-'  7)8)? A)8-/;+  N6/$6 -  *0$/4  A4P#+/" -
(44 , (  %/'/8+N <#:03%02*E, "/*43%02*E 4 20D%"*)5E-
%&) 3&A0+& .D;),  1/2&'  ;),$'()**/  -?1)*-'=  <&;&-
E)) . 

¥ K)D0%"%2: F;/8/(=) , &$A)N, 9II)%'-(*/$'=  9%/*/1-7) -
$%-N &%.6;/(  -  8)I/81  ;/$'-26D'$>  (  &$./(- -
>N +)D0%"%2" 1)O;&  (*&'8)**-1-  (A$-N-%6, BBG) -  
(*)C*-1-  (%/$1-7)$%-1-) 9*)82)'-7)$%-1-  A/.>1- . 

¥ 80(4"5E%&'  K)D0%"%2: H8/')$'+  -  8)(/.D0--  $(>?6*+ 
$ %"+#Q)%4).  20(4"5E%0-+)D0%"%2%0' 2*+#/*#+&  0A-
B)2*3"  -  %/*0)*'860-),  %/$1-7)$%-N 9*)82-,  
*6 Ç;"2240%"+49: , +)D0%"*0+":È (.-06N, *6-</.))  $A/-
$/<*+N (N/;-'=  (  8)?/*6*$  $ 9*)82->1- ). 



!

!*%!

 

3. G24:05064$)2/"9  ?4;050649  4 LLM 
I0%();(49 : #?1)*)*-)  %/$1-7)$%-N 9*)82-,  ();)'  

% (4/54$)2/0'  2.)%)  ;24:0*4;03  -  $-$')1*/1&  -?1)*)*-D  
86</'+  2/./(*/2/  1/?26. 

¥ ?4;050649 : @+;).>D'$>  %.D7)(+)  A$-N/'-A+ , *6A8--
1)8 , ?4;  1/1 (.&7C-)  8)?&.='6'+  A8- 16%$-1&1) LOD) 
-  ?4;  5/5 (.&7C-)  8)?&.='6'+  A8- 1-*-1&1)  LOD). B'6  
'-A/./2->  1/O)'  <+'=  $(>?6*6 $ 6";506+#;;".4  -  '86-
;-0-/**+1-  A$-N/./2-7)$%-1-  ;).)*->1- . 

¥ Z4D04<%02*E: Z4D04<%&) $)+*&  54$%02*4 (/%/./  
30% *6$).)*-> ) 86$$16'8-(6D'$> %6% (6O*6> /$/<)* -
*/$'= , $(>?6**6> $ %)2*"%<"+*%&. .&Q5)%4).  -  9I -
I)%'/1  Ç<30'%060 D"N4." È (A)8)1)*7-(/$'=  O).6*-, ). 
B'-  .D;-  -1)D'  ?*67-').=*&D  %)."*)+4"5E%#C  20-
2*"359CB#C  .0*43"(44 . 

¥ LLM-<4"6%02*4/": 56 /$*/()  -?&7)*->  LLM (-5)/*+0 -
-%()P"506+"..& ) '+$>7 -$A+'&)1+N  86?86</'6*+: 

¥ O5P"34*  ;"**)+%03  60503%060 .0D6". 

¥ 4)'/;-%- , ;/%6?+(6DE-)  &$'/,7-(&D  $(>?= 86</-
'+  1/?26 $ %/$1-7)$%-1- 9*)82->1- . 

 

4. G+"/*4$)2/4)  7)*0<4/4  4 G+06%0D4+03"-
%4) 



!

!*&!

>)5E : H8-1)*)*-)  ?*6*-,  $/0-/%/$1/./2--  ;.>  A86%'-7)-
$%/2/ &A86(.)*->  -  A8/2*/?-8/(6*-> . 

¥ G24:0-/0%0.4/" : B%/*/1-7)$%-)  %8-?-$+, -*I.>0-> , 
;-*61-%6  I/*;/(+N  8+*%/(  A8/2*/?-8&D'$> *6 /$*/ -
()  (4/54$)2/0'  2.)%&  ;24:0*4;03  -  ?6(-$-1/$'-  91/ -
0-/*6.=*/2/  $/$'/>*->  .D;),  /'  %/$1-7)$%-N 9*)82-,  
($/.*)7*/,  6%'-(*/$'- , 162*-'/$I)8+ ). 

¥ ,)2/0%*"/*%"9  @()%/"  VC<)'  (HR): K6?86</'6*6 1)'/ -
;-%6 A)2/0%*"/*%0'  -/2;+)22 -0()%/4  .D;), . 

¥ I0<  F)503)/" : 1.9 , 0*$)2*30, P".4549  4 <"%-
%&) 0 +0N<)%44 86$$16'8-(6D'$> %6% /0<  $)50-
3)/" , $(>?6**+,  $/  ?(&76*-)1 , A$-N/'-A/1  -  %/$-
1-7)$%-1-  9*)82->1-  (  1/1)*'  8/O;)*->  -  (?8/$-
.)*-> . 

¥ 12/#22*3)%%&'  1%*)55)/*  (11 ): H8);.626)'$>  $/()8 -
C)*$'(/(6'=  ##  *6 <6?) ;/$'-O)*-,  $/0-/%/$1/./2--  -  
A$-N/$)16*'-%- , 7'/<+  /*  1/2  A8-N/;-'=  % "5064$%&. , 
%0 0;*4."5E%&.  &1/?6%.D7)*->1 -  8)C)*->1 , A/;/<*/  
7)./()7)$%/1&  1/?2&, 8)?/*-8&DE)1&  $ %/$1-7)$%-1- 
9*)82->1- . 

¥ [;+"35)%4)  80(4#.0. : F*6*-)  %/$1-7)$%-N ?6%/*/-
1)8*/$'),  A8-1)*>)'$>  ;.> : 

¥ G+06%0D4+03"%49 A8/')$'/(  -  8)(/.D0-, . 

¥ @+</86 /A'-16.=*/2/  (8)1)*-  ;.>  ."+/)*4%6" , 
P0*03&2*"30/  4 +)/5".&  (&7)'  '>2-  .D;),  % ')1  
-.-  -*+1  /<86?61 A/;  (.->*-)1  2)/I-?-7)$%-N  
>(.)*-, ). 



!

!*'!

¥ K)C)*->  ;-.)11+  (  &A86(.)*-- : Ç.)%9*E  +#/0 -
30<4*)59 454 0A%0359*E /055)/*43 È. 

H8/C& A)8)7-$.-'=  /$*/(*+)  1)'/;+ , %/'/8+)  -$A/.=?/(6.  

!91%/*  

56 /$*/()  6*6.-?6 6**/'60-,  -  %.D7)(+N $./(  1/*/286I-, , 
-?;6**+N  56&7*+1  0)*'8/1  Ç!91%/* È, 1/O*/  (+;).-'=  $.);& -
DE-)  02%03%&) .)*0<&  -  1)'/;/./2-7)$%-)  A/;N/;+ , -$A/.= -
?&)1+) (  -N -$$.);/(6*->N , %/'/8+)  /*-  /</<E6D'  A/;  *6?(6-
*-)1  80(40/02.050649  (G24:0/02.050649 ): 

 

@2%03%&) .)*0<&  20(40/02.050644 : 

 

1. 80(40/02.05064$)2/4'  (7)N<42(4;54 -
%"+%&') O%"54D 

B'/'  1)'/;  >(.>)'$>  /$*/(/A/.626DE-1  -  ?6%.D76)'$> 
(  ;042/)  2*"*42*4$)2/4  D%"$4.&:  /0++)59(4'  1)O;&  A/%6?6-
').>1-  *6 &8/(*)  %/$1-7)$%/, $8);+ , 7)./()%6  -  $/0-&16: 

¥ I02.4$)2/4)  7"+/)+& : #$A/.=?/(6*-)  ;6**+N  
/  2/0+02*4 3+"B)%49 W).54  (LOD - Length of Day) %6% 
/$*/(*/2/  A/%6?6').> -*')*$-(*/$'-  %/$1-7)$%-N 9*)8-
2-, . 36%O) -$A/.=?&D'$> ;6**+)  /  205%)$%0' "/*43%0 -
2*4 -  $/$'/>*--  ."6%4*02P)+&  W).54 . 

¥ L/0%0.4$)2/4) /80(4"5E%&)  7"+/)+& : :/A/$'6(.)*-)  
%/$1-7)$%-N 168%)8/( $ ;-*61-%/, : 



!

!*(!

¥ RRG ((6./(/2/  (*&'8)**)2/  A8/;&%'6) $'86* . 

¥ 1%P59(44 , <)?86</'-0+ . 

¥ U%'-(*/$'-  P0%<03&: +&%/03. 

¥ #$'/8-7)$%-N  $/<+'-,  (;+0*)2*03 , +)305C(4' , 
+&3/03  3 +"D34*44, 30D%4/%03)%44/+"2;"<)  
4.;)+4' ). 

¥ W"A05)3").02*4 , 2.)+*%02*4 -  ?;/8/(=> . 

¥ ,405064$)2/4) /G24:05064$)2/4)  7"+/) -
+&: ://'*)$)*-)  %/$1-7)$%-N 0-%./(  $: 

¥ O/*43%02*EC ;+"3060  4 5)3060 ;05#Q"+4'  60-
503%060 .0D6". 

¥ #?1)*)*->1-  202*"3" /+034 . 

¥ M";506+#;;".4  (2)*)'-7)$%-1-  /$/<)**/$'>1- ) 
-  A$-N/'-A61-  *6$).)*-> . 

 

2. G24:0P4D405064$)2/4) 4 G24:0<4"6%02*4-
$)2/4)  7)*0<&  

B'-  1)'/;+  *6A86(.)*+  *6 -?&7)*-)  8)6%0-- 7)./()%6  *6 
-?1)*)*-)  %/$1-7)$%-N 9*)82-,  -  86?86</'%& A86%'-7)$%-N -* -
$'8&1)*'/( . 

¥ L5)/*+0-%()P"506+"P49  (LLM): 7"2203&)  -/2;)+4 -
.)%*"5E%&)  4225)<03"%49 8)6%0-, 2/./(*/2/  1/? -
26 *&29$ 42;&*#).&:  *6 -?1)*)*-)  %/$1-7)$%-N 9*)8-
2-, . 



!

!*)!

¥ >)5E : L$'6*/(.)*-)  +)D0%"%2%0' 239D4 86</'+  
2/./(*/2/  1/?26 $ %/$1-7)$%-1- 9*)82->1- . 

¥ K)D#5E*"*: :/?;6*-)  Ç"5P"34*"  ;"**)+%03  60-
503%060 .0D6"È (%.6$$-I-%60--  BBG-A6'')8*/( ) 
-  (+>(.)*-)  ?6%/*/1)8*/$'),  Ç2N"*49  20D%"-
%49È .D;),  (  '/7%6N 8)?/*6*$/( . 

¥ G24:02)."%*4/"  / 8)."%*4$)2/4'  O%"54D: 4)'/;-%6  
/0)*%-  $./( , <&%( -  ?(&%/(, *6A86(.)**6>  *6: 

¥ @()%/# 0A+"D03 (*6A8-1)8 , (  8)%.61), I/'/286 -
I->N ). 

¥ G)+)30< LLM-6+"..  4 (4P+  (  A/*>'*+)  $./(6 . 

¥ #$A/.=?/(6*-)  *)2*"  8)./0%  (&A/1-*6)'$>  (  %/*-
')%$')  /0)*%-  $./( ). 

¥ G24:0<4"6%02*4/"  V4$%02*4: #$A/.=?&)'$> ;.>  -?&7)-
*-> : 

¥ Z4D04<%&: $)+*  54$%02*4 -  9II)%'6  Ç;(/,*/2/  
?6O-16È (A)8)1)*7-(/$'-  O).6*-, ). 

¥ ?4;05064$)2/060  4D.)%)%49 54$%02*4 4 20(4#-
."  (*6A8-1)8 , 5C<4 *4;"  1/1 4 5/5). 

 

3. 7)*0<&  G+06%0D4+03"%49 4 G+"/*4$)2/0 -
60 G+4.)%)%49 

B'-  1)'/;+  $/$8);/'/7)*+  *6 A8-%.6;*/1  -$A/.=?/(6*--  
(+>(.)**+N  ?6%/*/1)8*/$'), . 



!

!"+!

¥ ,)2/0%*"/*%"9  L/2;+)22 -0()%/"  VC<)' : 4)'/;-%6 , 
A/?(/.>DE6>  A8/(/;-'=  /0)*%& 7)./()%6  A/ A"D03&. 
;)+20%"5E%&.  <"%%&. (4.9 , 0*$)2*30, P".4549 , <"*"  
+0N<)%49). 

¥ I0%();(49 : B'-  ;6**+)  86$$16'8-(6D'$> 
%6% Ç/0<  $)503)/" È, /'86O6DE-,  )2/  A$-N/'-A , 
BBG -  $(>?= $ %/$1-7)$%-1- 9*)82->1-  (  1/1)*'  
8/O;)*->  -  (?8/$.)*-> . 

¥ K)D#5E*"*: V/81-8/(6*-)  +"%N4+03"%%&: 4%-
<)/203 -;+06%0D03 A/;  ?6;6**&D 0).=  (A8-1)*>)' -
$> (  HR -  %6;8/(+N /826*6N). 

¥ G+06%02*4$)2/0) 70<)54+03"%4) : #$A/.=?/(6*-)  $'6-
'-$'-7)$%-N  ;6**+N  ;.> : 

¥ G+06%0D4+03"%49 86?(-'->  $'86*  -  1-8/(+N  
8+*%/( . 

¥ J0)*%-  A#<#B)60 30)%%0-;054*4$)2/4:  20CD03. 

¥ JA8);).)*->  /A'-16.=*/2/  (8)1)*-  
;.>  ."+/)*4%603&:  4 +)/5".%&:  /".;"%4'  ($ 
&7)'/1  '>2-  .D;),  % ')1  -.-  -*+1  /<86?61 A/;  
(.->*-)1  2)/I-?-7)$%-N  >(.)*-, ). 

¥ Big Data: #$A/.=?/(6*-)  .%060*0.%0'  2*"*42*4 -
/4  ('+$>7-  ;6**+N  -  $/'*-  286I-%/( ) ;.>  /</$*/(6*->  -  
(-?&6.-?60--  (+>(.)**+N  ?6%/*/1)8*/$'), . 

H8/C& A)8)7-$.-'=  /$*/(*+)  ')81-*+ , (  %/'/8+N /'86O)*6  

')/8->  !91%/*  



!

!"*!

J$*/(*+)  ')81-*+ , /'86O6DE-)  ')/8)'-7)$%-)  %/*0)A0-- , 
A8);$'6(.)**+)  (  %*-26N 56&7*/2/  0)*'86  Ç!91%/* È, $28&AA--
8/(6*+  $.);&DE-1  /<86?/1 : 

 

@2%03%&) *)+.4%&  20(40/02.050644 : 

 

1. I02.02  4 L%)+649 (H#%<".)%*"5E%"9 @2-
%03") 

¥ 80(40/02.050649  / G24:0/02.050649 : J$*/(*/)  1)O-
;-$0-A.-*68*/)  *6A86(.)*-) , -?&76DE)) (.->*-)  %/$-
1-7)$%-N 9*)82-,  *6 A$-N-%&, ?;/8/(=) , $/0-6.=*/)  -  
9%/*/1-7)$%/)  86?(-'-)  7)./()7)$'(6 . 

¥ I02.4$)2/4)  -%)+644: J<E-,  ')81-* , /</?*676DE-,  
(*)C*-)  (/?;),$'(-> , (%.D76DE-) : 

¥ L5)/*+0."6%4*%"9  -%)+649. 

¥ !)-5)/*+0."6%4*%"9  -%)+649 (%/'/86> 76$'/  
/'/O;)$'(.>)'$>  
$ 6+"342; - %030', 34:+)30' , -P4+0*0+240%%0' 9
*)82-), ). 

¥ LOD (Length of Day) / 8/0+02*E  3+"B)%49 W).-
54: ".D7)(/,  I-?-7)$%-,  A/%6?6').=, %/'/8+,  -$A/.= -
?&)'$> %6% 2.6(*+,  168%)8 -*')*$-(*/$'-  %/$1-7)$%-N 
9*)82-,  -  %/88).-8&)'  $/  ($)1-  $/0-6.=*+1-  -  9%/*/-
1-7)$%-1-  A8/0)$$61-. 



!

!""!

¥ K)D0%"%2& /02.4$)2/4:  -%)+64' : :/$'/>*-)  $-*N8/*- -
?60--  1)O;&  (*&'8)**-1-  (7)./()% ) -  (*)C*-1-  (%/$-
1/$ ) A/.>1- , %/'/8/)  /A8);).>)'  &$A)C*/$'=  -  <.62/A/ -
.&7-) . 

¥ ?0$/4  A4P#+/"(44 : "8-'-7)$%-)  1/1)*'+  (  0-%.6N 
%/$1-7)$%-N 9*)82-,  -  $/0-6.=*/2/  86?(-'-> , (  %/'/8+N 
A8/-$N/;-'  -*')*$-(*/)  $'/.%*/()*-)  A8/'-(/A/./O*+N  
A$-N/'-A/(  -  (/?86$'6)'  8/.=  ;&N/(*/$'-  -  $/?*6').=*+N  
(+</8/( . 

 

2. F)503)/  4 G24:4/"  (K)"/(49  %" L%)+64C) 
¥ G24:0*4;  / G24:0*4;& : "6')2/8--  .-7*/$'), , %/'/8+)  

$-$')1*/  -?1)*>D'$>  A/;  (.->*-)1  %/$1-7)$%-N 0-%./( . 

¥ VC<4 *4;"  1/1 4 5/5: :A)0-I-7)$%6>  %.6$$-I-%60-> 
A$-N/'-A/( , 2;) : 

¥ ?4;  1/1 Ñ ;/$'-26)'  .&7C-N 8)?&.='6'/(  A8- 
16%$-1&1) $%/8/$'-  (86E)*->  F)1.- . 

¥ ?4;  5/5 Ñ ;/$'-26)'  .&7C-N 8)?&.='6'/(  A8- 1- -
*-1&1)  $%/8/$'-  (86E)*->  F)1.- . 

¥ LLM (L5)/*+0-%()P"506+"P49 ): J$*/(*/,  1)'/;  A$--
N/I-?-/./2-7)$%/,  ;-62*/$'-%-  ;.>  -?1)8)*->  8)6%0-- 
2/./(*/2/  1/?26 *6 %/$1-7)$%-) 9*)82-- . 

¥ O5P"34*  ;"**)+%03  60503%060 .0D6": :-$')16  %.6$$--
I-%60-- , 86?86</'6**6> *6 /$*/()  16$$/(+N BBG-
-$$.);/(6*-, . 



!

!"#!

¥ 8N"*4)  20D%"%49: V)*/1)* , *6<.D;6)1+,  & .D;),  
(86?*+N A$-N/'-A/(  A/-86?*/1&) (  '/7%6N 8)?/*6*$/(  
%/$1-7)$%-N 9*)82-, , %/'/8+,  -1))'  $)8=P?*+) ?)1*+)  
A/$.);$'(->  ((  9%/*/1-%), (/)**+N  6$A)%'6N). 

¥ G"2240%"+44, +)D0%"*0+&: W-06, *6-</.))  $A/$/<*+)  
(N/;-'=  (  8)?/*6*$  $ %/$1-7)$%-1- 9*)82->1- , 7=> %/*-
0)*'860->  1/O)'  -*-0--8/(6'=  $/0-6.=*+)  A/'8>$)*->  
(A8/')$'+ , 8)(/.D0-- ). 

¥ Z4D04<%02*E -  LPP)/*  Ç<30'%060 D"N4-
." È: "/*0)A0-- , /A-$+(6DE-)  $A)0-I-7)$%&D 6%0)*'&-
60-D .-7*/$'- , $%./**&D % *)$'6*;68'*/1&  1+C.)*-D  
-  A)8)1)*7-(/$'-  O).6*-, , 7'/  '6%O) $(>?+(6)'$> $ %/$-
1-7)$%/,  0-%.-7*/$'=D . 

 

3. @AB)2*30 4 7)*0<050649  (G+4/5"<%0) 
G+4.)%)%4) ) 

¥ G24:0-/0%0.4/" : J<.6$'=  ?*6*->, %/'/86> -$A/.=?&)'  
?6%/*/1)8*/$'-  $1)*+  A$-N/'-A/( , /<&$./(.)**+)  %/$-
1-7)$%-1-  9*)82->1- , ;.>  A8/2*/?-8/(6*->  9%/*/1-7) -
$%-N A8/0)$$/(  (%8-?-$/(, ;-*61-%-  8+*%/( , -*I.>0-- ). 

¥ 1.9 , 0*$)2*30, P".4549 , <"%%&) 0 +0N<)%44 /"/  /0<  
$)503)/" : "/*0)A0-> , .)O6E6> (  /$*/()  1)'/;- -
%- A)2/0%*"/*%0'  -/2;+)22 -0()%/4  5C<)' . :7-'6)'$> , 
7'/  9'-  ;6**+)  /'86O6D'  A$-N/'-A  -  BBG .-7*/$'- , 
$I/81-8/(6**+)  (  8)?/*6*$)  $ %/$1-7)$%-1- 9*)82->1-  
(  1/1)*'  8/O;)*->  -  (?8/$.)*-> . 



!

!"$!

¥ W"/0% *4;05064$)2/060  4D.)%)%49 54$%02*4, 20(4#-
." : L'()8O;)*-)  /  0-%.-7*/,  $1)*)  ;/1-*-8&DE-N  
A$-N/'-A/(  (  /<E)$'() , /A8);).>DE),  )2/  9%/*/1-7) -
$%/) -  $/0-6.=*/)  86?(-'-) . 

¥ G24:02)."%*4/" : 4)'/;/./2-7)$%-,  A/;N/; , -$A/.=?&-
)1+,  ;.>  6*6.-?6 $./( , ?(&%/(, /<86?/(  (*6A8-1)8 , (  168-
%)'-*2)  -  8)%.61)) $ &7)'/1  -N <)$$/?*6').=*/2/  (/$A8- -
>'-> , %/88).-8&DE)2/  $ BBG -  %/$1-7)$%-1- 9*)82->1- . 

¥ M";506+#;;&  / M";50*4;& : G)*)'-7)$%-)  /$/<)**/$'- , 
%/'/8+) , $/2.6$*/  ')/8-- , $(>?6*+ $ A$-N/'-A61-  -  $') -
A)*=D ?6(-$-1/$'-  /'  %/$1-7)$%-N 9*)82-, . 

¥ " ?"A54("  7)%<)5))3"  3 ;24:050644 ":  LA/1-*6*-)  /  
A/A+'%) $/?;6*->  $-$')16'-?-8/(6**/, , &*-()8$6.=*/,  
%.6$$-I-%60--  A$-N/./2-7)$%-N '-A/( . 

@ 7)1  $&'= "'6<.-0+  4)*;).))(6 " (  A$-N/./2--  

"/*0)A0->  Ç?"A54("  7)%<)5))3"  3 ;24:050644 È (  861%6N 
')/8--  56&7*/2/  0)*'86  Ç!91%/* È (:/0-/%/$1/./2-> ) >(.>)'$>  
1)'6I/8/,  -  /</?*67)*-)1  ;.>  #%43)+2"5E%0', 242*)."*4D4 -
+03"%%0' 4 42$)+;&3"CB)'  /5"224P4/"(44  $)503)$)2/4:  
;24:0*4;03  4 4:  230'2*3 . 

Q) $&'= $/$'/-'  (  $.);&DE)1 : 

 

1. O%"50649 2 G)+40<4$)2/0'  842*).0'  

"6% M1-'8-,  4)*;).))(  $-$')16'-?-8/(6.  :4.4$)2/4)  
-5).)%*&  *6 /$*/()  -N I&*;61)*'6.=*+N , A)8-/;-7)$%-  A/('/ -



!

!"%!

8>DE-N$> $(/,$'( , '6% -  ;6**6>  %/*0)A0-> A8);A/.626)'  (/? -
1/O*/$'=  $/?;6'=  $-$')1&  ;.>  %.6$$-I-%60--  ;24:05064$)2/4:  
-5).)%*03  ('/  )$'=  <6?/(+N '-A/(  .-7*/$'- ) *6 /$*/()  
-N P#%<".)%*"5E%0' D"3424.02*4 0* /02.4$)2/4:  -%)+64' . 

2. @2%03" I5"224P4/"(44  

@ /'.-7-)  /'  '86;-0-/**+N  A$-N/./2-7)$%-N '-A/./2-, , 
%/'/8+)  /A-86D'$>  *6 $/0-6.=*+)  -.-  %.-*-7)$%-)  *6<.D;) -
*-> , Ç36<.-06  4)*;).))(6  (  A$-N/./2-- È $'8/-'$>  *6 1)O;-$ -
0-A.-*68*+N , /<R)%'-(*+N  168%)86N: 

¥ I02.4$)2/"9  J)*)+.4%"(49 : G.6(*+,  %8-')8-,  Ñ 
9'/  +)D0%"%2%"9 239DE A$-N/'-A6  $ 0-%.6-
1-  /02.4$)2/4:  -%)+64' , A8)O;)  ($)2/ , $/  2/0+02*EC 
3+"B)%49 W).54  (LOD). 

¥ H4D405064$)2/4)  7"+/)+& : @ $-$')1&  (%.D76D'$> 8)-
?&.='6'+  LLM-<4"6%02*4/4 (B.)%'8/9*0)I6./286I-- ), 
A/?(/.>DE-)  /<R)%'-(*/  %.6$$-I-0-8/(6'=  Ç;"**)+%&  
60503%060 .0D6"È -  -N -?1)*)*->  A/;  (.->*-)1  %/$1--
7)$%-N 0-%./( . 

¥ M)%)*4$)2/4)  7"+/)+& : H8);A/.626)'$>  $(>?= A$-N/-
'-A/(  $ 6";506+#;;".4  (2)*)'-7)$%-1-  /$/<)**/$'>1- ), 
7'/  A/?(/.>)'  %.6$$-I-0-8/(6'=  .D;),  %6% Ç%024*)5)'  
6";50*4;"  1/1È -.-  Ç5/5È, A/-86?*/1& 8)62-8&DE-N *6 
A./'*/$'=  %/$1-7)$%/2/ 9I-86  -.-  0-%.+ LOD. 

3. G+)<2/"D"*)5E%"9 H#%/(49  



!

!"&!

"6% H)8-/;-7)$%6>  '6<.-06  A/?(/.-.6  A8);$%6?+(6'= $&E)-
$'(/(6*-)  -  $(/,$'(6  *)/'%8+'+N  9.)1)*'/( , '6% 
-  ;24:05064$)2/"9  *"A54("  ;/.O*6  A/?(/.>'= : 

¥ G+06%0D4+03"*E A/();)*-)  -  8)6%0-- 7)./()%6  (  ?6(--
$-1/$'-  /'  ')%&E-N %/$1-7)$%-N 0-%./( . 

¥ 842*)."*4D4+03"*E  ($)  -?()$'*+)  A$-N/./2-7)$%-)  >(-
.)*-> , /<R);-*>>  -N A/;  );-*+1  ?6%/*/1)8*/$'- . 

¥ 80D<"3"*E *0$%&) .0<)54  ;.>  A)2/0%*"/*%0'  0()%/4  
5C<)'  (*6A8-1)8 , A/ -1)*- , /'7)$'(& , I61-.--  -  ;6')  
8/O;)*-> ), /A8);).>>  -N Ç%/; 7)./()%6 È -  A8/2*/?-8&> 
&$A)C*/$'=  (  ?6;6**/,  ;)>').=*/$'-  (8&%/(/;$'(/ , 168-
%)'-*2  -  ' . ; .). 

36%-1 /<86?/1 , Ç36<.-06  4)*;).))(6  (  A$-N/./2-- È Ñ 9'/  
$'8)1.)*-)  % #%43)+2"5E%0', 0AY)/*43%0'  4 ;+)<2/"D"*)5E -
%0' %"#$%0' .0<)54  54$%02*4 4 0AB)2*3" , /$*/(6**/,  *6 ?6-
%/*6N 80(40/02.050644 . 

56 86</'+  %6%-N &7)*+N /A-86D'$>  -$$.);/(6').-  *6&7*/2/  

0)*'86  !91%/* ? 

#$$.);/(6').-  56&7*/2/  0)*'86  Ç!91%/* È (  $(/-N  86</'6N (  
861%6N 80(40/02.050644  /A-86D'$>  %6% *6 ;6**+)  -  %/*0)A-
0--  -? C-8/%/2/  %8&26 *6&7*+N ;-$0-A.-* , '6% -  *6 %/*%8)'*+)  
-$'/7*-%-  -  I61-.-- : 

@2%03%&) 42*0$%4/4 4 /0%();(44  
1. J!I -6)%)"50649 4 6)%)*4/" : 



!

!"'!

¥ I5=203  O. O.: 56 )2/  86</'+  -  $6,'  A8>1/ $$+.6-
D'$> A8- /<$&O;)*--  6";506+#;;  -  -N 86$A8);)-
.)*->  (  *6$).)*--  86?*+N $'86* , 7'/  >(.>)'$>  76-
$'=D ')/8--  /  '-A/./2-7)$%/1  -?1)*)*--  .-7*/ -
$'-  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, . 

¥ M";50*4;& : J<E))  A/*>'-)  -? 2)*)'-%- , -$A/.= -
?&)1/)  ;.>  %.6$$-I-%60--  .D;),  A/ *4;".  1/1 4 
5/5. 

2. L/0%0.4$)2/4)  (4/5&  4 ;+06%0D4+03"%4): 

¥ I0%<+"*E)3  ! . J .: LA/1-*6)'$>  I61- -
.->  I0%<+"*E)3  (()8/>'*/ , -1))'$>  (  (-;&  5-%/ -
.6,  M1-'8-)(-7  "/*;86'=)( ), 7=- 86</'+  
/  A05EQ4: (4/5":  /0%YC%/*#+& (;.-**+N  (/. -
*6N (  9%/*/1-%)) -$A/.=?&D'$> ;.>  $/A/$'6(.)*->  
$ %/$1-7)$%/, 0-%.-7*/$'=D . 

3. G24:05064$)2/4)  *4;050644 : 

¥ I#2*03  R. ! .: LA/1-*6)'$>  (  $(>?- $ ;).)*-)1  
.D;),  (  K/$$--  *6 +"(40%"5E%0-
<02*4N)%$)2/4'  -  -.;"*4$%&'  '-A+  .-7*/$'- , 
7'/  $//'*/$-'$>  $ A$-N/'-A61- , I/81-8&DE-1- -
$> A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, . 

4. H4D4/" , M)0P4D4/" 4 O2*+0%0.49: 3)/8->  $'8/-'$>  *6 
/<R)%'-(*+N  ;6**+N  -? 9'-N /<.6$'), , N/'>  %/*%8)'*+)  
I61-.--  I-?-%/(  &A/1-*6D'$>  8)O) (  %/*')%$')  A8>1/-
2/ (.->*->  *6 <6?/(+)  %/*0)A0--  (*6A8-1)8 , (  /;*/1  -? 
/2.6(.)*-,  )$'=  $A-$/% 16')16'-%/( , ()8/>'*/ , ;.>  -$'/ -
8-7)$%/2/ %/*')%$'6): 

¥ I0%();(49  LP4+"  4 !03"9  H4D4/" : #;)-  
/  6+"342; - %030', 34:+)30'  -  -P4+0*0+240%%0' 



!

!"(!

9*)82-- , %/'/8+)  6%'-(*/  /<$&O;6.-$= -  86?(-(6-
.-$=  (  861%6N *)%.6$$-7)$%-N *6A86(.)*-,  I-?- -
%-. 

¥ 8/0+02*E  3+"B)%49 W).54  (LOD), 805%)$%"9 
"/*43%02*E, 7"6%4*02P)+"  W).-
54: #$A/.=?&D'$> %6% %.D7)(+)  /<R)%'-(*+)  
168%)8+, */  $61- ;6**+)  <)8&'$> -? 2)/I-?-7) -
$%/, $'6'-$'-%- . 

5. !)"/"<).4$)2/4) /LD0*)+4$)2/4)  42*0$%4/4: 

¥ R)+"  7"*#Q/4%" : @ *6?(6*--  /;*/,  -? 1/*/286 -
I-,  A8>1/ &A/1>*&'/  Ç8  20/+03)%%&. 0* R)+&  
7"*#Q/4%0' È, 7'/  &%6?+(6)' *6 -*')2860-D  
*)%-N 9?/')8-7)$%-N -.-  -*'&-'-(*+N  ?*6*-,  (  
/<E&D $-$')1&  -$$.);/(6*->  -$'/8--  -  0-%.-7 -
*/$'- . 

"6%-)  /$*/(*+)  %6')2/8-- , A/*>'-> , %/'/8+)  (().-  (  *6&%& 

&7)*+)  *6&7*/2/  0)*'86  !91%/*  

J$*/(*+1-  %6')2/8->1-  -  A/*>'->1- , %/'/8+)  -$$.);/(6 -
').-  56&7*/2/  0)*'86  Ç!91%/* È  ((/;>'  -.-  -$A/.=?&D'  (  $(/ -
),  80(40/02.050644  %6% /8-2-*6.=*+)  -.-  %.D7)(+) , >(.>D' -
$>: 

 

1. @2%030;05"6"CB4) 7)N<42(4;54%"+%&)  
I0%();(44  



!

!")!

¥ 80(40/02.050 -
649 / G24:0/02.050649 : 4)O;-$0-A.-*68*6>  *6&7*6> 
/<.6$'= , -?&76DE6> I&*;61)*'6.=*&D  ?6(-$-1/$'=  86?-
(-'->  /<E)$'(6 , 9%/*/1-%- , A/.-'-%-  -  A$-N/./2--  7)-
./()%6  /'  /02.4$)2/4:  -%)+64' . 

¥ G24:0-/0%0.4/" : H8-%.6;*6> /<.6$'= , %/'/86> ?6*-16-
)'$>  A8/2*/?-8/(6*-)1  9%/*/1-7)$%-N %8-?-$/(, ;-*6 -
1-%- 8+*%/(  -  -*I.>0--  *6 /$*/()  (4/54$)2/0'  2.)%&  
;24:0*4;03  .D;),  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, . 

¥ W"/0% *4;05064$)2/060  4D.)%)%49 54$%02*4, 20(4#-
." : H8-*0-A , &'()8O;6DE-, , 7'/  .-7*/$'*+)  %67)$'(6, 
$/$'6(  %8/(- , 86</'6  A/.&C68-,  2/./(*/2/  1/?26 - , %6% 
$.);$'(-) , 9II)%'-(*/$'=  9%/*/1-7)$%-N &%.6;/(  $--
$')1*/  -  0-%.-7*/  1)*>D'$>  A/;  (/?;),$'(-)1  %/$1-7)-
$%-N 9*)82-, . 

¥ Ç?"A54("  7)%<)5))3"  3 ;24:050644 È: "/*0)A0->  $/ -
?;6*->  &*-()8$6.=*/, , /<R)%'-(*/,  -  A8);$%6?6').=*/,  
%.6$$-I-%60--  7)./()7)$%-N  A$-N/'-A/( , /$*/(6**/,  *6 
-N 8)?/*6*$*/,  $(>?- $ %/$1-7)$%-1- 0-%.61- . 

 

2. I02.4$)2/4)  4 L%)+6)*4$)2/4)  7"+/)+&  
¥ LOD (Length of Day) /"/  A"D03&' ."+ -

/)+ : #$A/.=?/(6*-)  2/0+02*4 3+"B)%49 W).54  
(LOD) %6% %.D7)(/2/ , $'6'-$'-7)$%-  $(>?6**/2/  -*;-%6 -
'/86  -*')*$-(*/$'-  /02.4$)2/4:  -%)+64' , %/'/8+,  
A8);/A8);).>)'  9%/*/1-7)$%-) , $/0-6.=*+)  -  A$-N/./ -
2-7)$%-) A8/0)$$+. 



!

!#+!

¥ !)-5)/*+0."6%4*%&)  /02.4$)2/4)  -%)+644: :A)%'8  
9*)82-, , %/'/8+) , *68>;& $ 9.)%'8/162*-'*+1- , /%6?+-
(6D'  I&*;61)*'6.=*/)  (/?;),$'(-)  *6 7)./()%6 . "  *-1  
/'*/$>'$> : 

¥ R4:+)3"9  -%)+649 (-.-  I02.4$)2/4)  34:+)3&)  
;0*0/4  -P4+" ). 

¥ M+"342;4%03"9 -%)+649 ('6%O) -1)*&)' -
$> -P4+0*0+240%%0' -.-  2054*0%%0'). 

¥ K)D0%"%2& /02.4$)2/4:  -%)+64' : :/$'/>*->  $-*N8/*- -
?60--  1)O;&  <-/A/.>1-  7)./()%6  (-.-  /<E)$'(6 ) -  
(*)C*-1-  %/$1-7)$%-1- A/.>1- , %/'/8+)  >(.>D'$>  
&$./(-)1  &$A)N6, ?;/8/(=>  -.- , *6/</8/' , (+?+(6D'  %8--
?-$*+)  >(.)*->  -  Ç$O6'-)  $/?*6*-> È. 

¥ 8N"*4)  20D%"%49: V)*/1)* , A8- %/'/8/1  (  '/7%6N 8)?/ -
*6*$/(  %/$1-7)$%-N 9*)82-,  $/?*6*-)  .D;),  (86?*+N 
A$-N/'-A/(  A/-86?*/1&) A8)')8A)(6)'  -?1)*)*-> , 7'/  
-1))'  $)8=)?*+)  A/$.);$'(->  ;.>  ')1A/(  9%/*/1-7)$%/2/  
8/$'6 , I/*;/(+N  8+*%/(  -  1/86.=*/ -A$-N/./2-7)$%/2/  
A/')*0-6.6  /<E)$'(6 . 

 

3. G24:05064$)2/"9  J4"6%02*4/"  4 I5"224 -
P4/"(49  

¥ VC<4 *4;"  1/1 4 5/5: :A)0-I-7)$%-)  ;24:0*4;& , (+;) -
.)**+)  *6 /$*/()  -N 8)6%0-- *6 %/$1-7)$%-) 0-%.+: 



!

!#*!

¥ ?4;  1/1 .&7C)  6;6A'-8/(6*  -.-  ;/$'-26)'  &$A)N6 
A8- 16%$-1&1) $%/8/$'-  (86E)*->  F)1.-  ((  /A8) -
;).)**+N  0-%.6N). 

¥ ?4;  5/5 Ñ A8- 1-*-1&1)  $%/8/$'-  (86E)*->  
F)1.- . 

¥ 36%O) 9'-  '-A+  $(>?+(6D'$> 
$ 6";506+#;;".4  (2)*)'-7)$%-1-  /$/<)**/$'>1- ) 
-  8)6%0-), *6 A./'*/$'=  /02.4$)2/060  -P4+" . 

¥ O5P"34*  ;"**)+%03  60503%060 .0D-
6": ".6$$-I-%60-/**6>  $-$')16 , 86?86</'6**6> *6 /$*/()  
16$$/(+N BBG--$$.);/(6*-, , %/'/86> $(>?+(6)'  &$'/, -
7-(+)  A6'')8*+  86</'+  1/?26 $ %/$1-7)$%-1- 9*)82->-
1- . 

¥ I0<  $)503)/" : "/*0)A0-> , $/2.6$*/  %/'/8/,  4.9 , 0*$) -
2*30, P".4549  4 <"%%&) 0 +0N<)%44 7)./()%6  >(.>D'$>  
)2/  &*-%6.=*+1 %/;/1 , 8)?/*-8&DE-1  $ %/$1-7)$%-1- 
9*)82->1-  (  1/1)*'  8/O;)*->  -  /A8);).>DE-1  A$-N/-
'-A  -  BBG-6%'-(*/$'= . 

 

4. G+4/5"<%&)  7)*0<4/4  
¥ ,)2/0%*"/*%"9  -/2;+)22 -0()%/"  5C<)' : 4)'/;-%6 , A/?-

(/.>DE6>  *6 /$*/()  Ç%/;6 7)./()%6 È (V#J  -  ;6'6  8/O-
;)*-> ) A8/2*/?-8/(6'=  )2/  A$-N/'-A , &$A)C*/$'=  -  $/( -
1)$'-1/$'=  (  86</')  (-$A/.=?&)'$> (  HR). 

¥ ?)2*  8)./0% -122 ((  861%6N G24:02)."%*4/4 ): 4)'/;- -
%6, -$A/.=?&)16> ;.>  1*/2/&8/(*)(/,  /0)*%-  <)$$/?*6-
').=*/2/  (/$A8->'->  $./( , ?(&%/( -  /<86?/( , %/'/86> A/?-



!

!#"!

(/.>)'  A)8)(/;-'=  ;6**+)  BBG -  0-I8+  (  ÇA/*>'*+)  
$./(6 È. 

:(>?6*+  .-  86</'+  *6&7*/2/  0)*'86  !91%/*  $ -*I/8160-), , 

I-./$/I$%-1-  A/./O)*->1-  ;(&N'/1*-%6  4-8/&$'8/,$'(/ ? 

H8>1/,  $$+.%- *6 %/*%8)'*+,  ;(&N'/1 -
*-% Ç74+0#2*+0'2*30 È (  <-<.-/286I-7)$%-N  $A-$%6N -.-  %.D-
7)(+N A/./O)*->N  86</'  56&7*/2/  0)*'86  Ç!91%/* È (80(4 -
0/02.050649 ) %) 0A%"+#N)%0 (  ;/$'&A*+N  16')8-6.6N . 

J;*6%/ , -N 86</'+  /0%();*#"5E%0  4 P45020P2/4 *)2%0 
239D"%& $ /<E),  ')1/,  -  A8/<.)16'-%/,  Ç4-8/&$'8/,$'(6 È, 
A/$%/.=%& ')/8->  Ç!91%/* È >(.>)'$>  A/A+'%/,  $/?;6-
*->  #%43)+2"5E%0', 242*)."*4D4+03"%%0'  .0<)54  .4+0;0 -
+9</" , /$*/(6**/,  *6 ?6%/*6N %/$1/$6. 

 

I5C$)3&)  ;+0A5).&  30'%& 4 .4+"  3 80(4 -
0/02.050644  !>  Ç,-./0% È 

1. G+0A5)."  (4/54$)2/0'  ;+)<0;+)<)5)%%02*4 /0%P54/ -

*03 (7"/+0#+03)%E ) 

8#*E ;+0A5).& : X(.>D'$>  .-  A)8-/;+  16$$/(/2/  *6$-.->  -  
(/,*  $.&76,*+1-  $/<+'->1- , -.-  /*-  A/;7-*>D'$>  *)%/) -
1& 3%)Q%).#, 4D.)+4.0.#  (4/5# ? 



!

!##!

1<)9  !>  Ç,-./0% È: K6</'+  Y)*'86 , (%.D76> A8);/$'6( -
.)**&D  $'6'=D , A/%6?+(6D' 2*"*42*4$)2/#C  239DE 1)O;&  I&* -
;61)*'6.=*+1  2)/I-?-7)$%-1  I6%'/8/1  Ñ 2/0+02*EC 3+"B) -
%49 W).54  (LOD) Ñ -  $4250.  ;064AQ4:  3 .4+03&:  /0%-
P54/*":  *6 100 000 7)./()%  $ 1700 2/;6 . 

¥ R&30< <59 2;)(4"542*" : @/)**+)  %/*I.-%'+ , /$/<)**/  
%8&A*/16$C'6<*+), *)  (/?*-%6D'  N6/'-7*/ . J*-  0-%-
.-7*/  *686$'6D'  -  $A6;6D', 8)?/*-8&> $ 2./<6.=*+1-  
%/$1-7)$%-1- 0-%.61- . G.6(*6> ?6;676 Ñ *0$%0) ;+0 -
6%0D4+03"%4) '/7)% 0-%.-7)$%/2/ 16%$-1&16 *6$-.-> . 

 

2. G+0A5)."  .0+"5E%0-;24:05064$)2/060  ;0*)%(4"5"  30-

)%%0' .0B4  

8#*E ;+0A5).& : "6% /0)*-'=  8)6.=*&D, 6 *)  ;)%.68-8&)-
1&D A0)60*03%02*E, 3&%0254302*E 4 .0+"5E%&'  
<#: (/)**/$.&O6E-N  -  0)./,  681--  (  86?*+) A)8-/;+  (8)1)*- ? 

1<)9  !>  Ç,-./0% È: @ 86</')  ÇH8)/<86O)*-)  $/0-&16 (  
0-%.6N... (/)**+)  6$A)%'+È A8>1/ ?6>(.)*/ , 7'/  Ç2N"*4) È 20-
D%"%49 5C<)'  (  '/7%6N 8)?/*6*$/(  %/$1-7)$%-N 9*)82-,  -1))'  
$)8=)?*+)  A/$.);$'(-> , (%.D76> -?1)*)*-)  .0+"5E%0-
;24:05064$)2/060  ;0*)%(4"5"  30)%%0' .0B4  602#<"+2*3". 

¥ R&30< <59 2;)(4"542*" : B*)82-> , $'8)$$/&$'/,7-(/$'=  
-  A$-N/./2-7)$%6> 2/'/(*/$'=  .-7*/2/  $/$'6(6  *)  >(.>-
D'$> %/*$'6*'/, . J*-  (4/54$)2/4  4D.)%9C*29 A/;  (/? -
;),$'(-)1  %/$1-7)$%-N 9*)82-, . B'/  '8)<&)'  64A/060 
;5"%4+03"%49 </)(+N  /A)860-,  -  &7)'/(  '/2/ , %/2;6 68-



!

!#$!

1->  <&;)'  *6N/;-'=$>  *6 ;4/)  454 2;" -
<) A$-N/I-?-/./2-7)$%/,  2/'/(*/$'- . 

 

3. G+0A5)."  0()%/4  2*+"*)64$)2/060  30)%%0-

;054*4$)2/060  ;0*)%(4"5"  2*+"% 

8#*E ;+0A5).& : 56$%/.=%/ &$'/,7-(+  -  A8);$%6?&)-
1+  30)%%0-;054*4$)2/4)  20CD& (5U3J , JM"!  -  ;8 .) -  %6% 
(*)C*-,  %/$1-7)$%-, I6%'/8  (.->)'  *6 <05602+0$%0) +"D34*4) 
4 6)0;054*4$)2/4)  ".A4(44  2/$&;68$'(? 

1<)9  !>  Ç,-./0% È: K6</'+ , *6A8-1)8 , Ç#?1)*)*-)  $'86*  -  
*68/;/( ...È, A/%6?+(6D' $'6'-$'-7)$%-)  ?6(-$-1/$'- , A8-1) -
*)**+)  Ç<59 0()%/4  42*0+44 4 A#<#B)60 3 0*%0Q)%49: 2*+"% 
4 %"+0<03, 3 *0.  $425) A#<#B)60 30)%%0-;054*4$)2/4:  20C-
D03È. H8-  9'/1  ?6(-$-1/$'=  $'86*  /'  LOD -  %/$1-7)$%-N 9*)8-
2-,  86?.-76)'$>. 

¥ R&30< <59 2;)(4"542*" : #$'-**6>  &$'/,7-(/$'=  (/)* -
*+N $/D?/( , ')1A+  86?(-'->  /</8/**/,  A8/1+C.)**/ -
$'-  -  A/.-'-7)$%6>  (/.>  % %/*I.-%'&  %/88).-8&D'  
$ 6)%)*4$)2/4.4  (6";506+#;;& ) 4 ;24:0*4;05064$) -
2/4.4  /$/<)**/$'>1-  *6$).)*-> , %/'/8+) , (  $(/D  /7) -
8);= , 8)?/*-8&D'  $ %/$1-7)$%/, 0-%.-7*/$'=D . B'/  A/?-
(/.>)'  ;).6'=  <05602+0$%&) ;+06%0D& (/)**/ -
A/.-'-7)$%-N  '8)*;/( . 

 



!

!#%!

4. G+0A5)."  ;+4%9*49 +)Q)%4'  3 -/2*+)."5E%&:  24*#"-

(49:  (1%*#4(49 ) 

8#*E ;+0A5).& : "6% /<)$A)7-'=  A8-*>'-)  A&2*+&: , %)54-
%)'%&:  4 3)+%&: +)Q)%4'  (+$C-1  %/16*;*+1  $/$'6(/1  (  
&$./(->N  (+$/%/,  *)/A8);).)**/$'-  -  </)(+N  ;),$'(-, ? 

1<)9  !>  Ç,-./0% È: K6</'6 Ç56&%6 -  -*'&-0-> ...È A/;7)8 -
%-(6)' , 7'/  &$A)C*+) .-;)8+  /<.6;6D'  86?(-'/,  4%*#4(4)'  *6 
.D;),  -  -N -?1)*)*-)  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, . B'/  
$(>?6*/ $ 0-%.-7)$%-1 -?1)*)*-)1  "/*43%02*4  ;+"3060  4 5) -
3060 ;05#Q"+4'  60503%060 .0D6". 

¥ R&30< <59 2;)(4"542*" : 

1. 1%*#4(49  Ñ 9'/  *)  1-$'-%6, 6 +)D0%"%2 60503-
%060 .0D6" $ %/$1-7)$%-1- 9*)82->1- . 

2. @6O*/ ?*6'=, /06<"  4 # /"/4:  5C<)'  (%6%-N A$--
N/'-A/( ) -*'&-'-(*+)  $A/$/<*/$'-  A8/>(.>D'$>  
*6-</.))  >8%/, 7'/<+  /A'-16.=*/  -$A/.=?/(6'=  -N 
(  C'6<*/,  86</')  -  A8- /+4*4$)2/0.  /0."%<0 -
3"%44. 

 

 

 

@ *0$%02*4  %)/0*0+&:  *)+.4%03   20(40/02.050644 : 

 
 

V/81&.-8/(%6  Ñ ÇK)"5E%0 -PP)/*  3549%49 4<)*  0* 200*-
%0Q)%49 6+"342;4%030'  4 -5)/*+0."6%4*%&:  -%)+64' . 1:  



!

!#&!

+)D0%"%2 4 /0%*+ +)D0%"%2 - ;4/  20(4"5E%&: , ;24:4$)2/4:  4 
4%&: 4D.)%)%4'È Ñ >(.>)'$>  %.D7)(+1  1)'/;/./2-7)$%-1  

A8-*0-A/1  86</'+  
 

R&30<: K)?/*6'/8  Ñ 9'/  .-7*/$'= , %/'/86> *6 $'+ -
%) 60+.0%"5E%060 (;0<20D%"*)5E%060) -  /#5E*#+%060 (#2503-
%0-+)P5)/*0+%060) 1)N6*-?1/( , $A/$/<*6 A8)(86-
'-'=  /02.4$)2/0)  +"22065"203"%4) (  20(4"5E%0 D%"$4.&'  
4.;#5E2 . 

H8-  9'/1  N6/$ - *)/<N/;-1+,  9.)1)*'  $).)%0--  *&O*+N 

.D;), . "6% 9'/  A8/-$N/;-'  /A-$6*/  (  4-8/&$'8/,$'() ... 

12/5C$4*)5E%0)  ;0  230)'  D%"$4.02*4 #*0$%)%4)! @+ 6<-
$/.D'*/  '/7*/  $I/81&.-8/(6.-  R&2Q4'  W".&2)5  ($)2/  1-8/ -
&$'8/,$'(6  (  @6C), A686;-21). 

"6% 1+  &$'6*/(-.- , %.D7)(+1  1/$'/1  1)O;&  /02.4$)2/0'  
<4%".4/0'  (8)?/*6*$/1 /%/*'8 -8)?/*6*$/1  286(-$A-*/(+N  -  
9.)%'8/162*-'*+N  9*)82-, ) -  20(4"5E%&.4  4D.)%)%49-
.4  >(.>)'$>  7)./()% . B'/'  Ç7)./()% -;6'7-%È */$-'  *6?(6-
*-)  ÇK)D0%"*0+È. 

X (Gemini) A8/6*6.-?-8/(6.  ')%&E-)  $'6'=-  -  1/*/286I-- , 
7'/<+  ;6'=  16%$-16.=*/ '/7*/)  -  9*0-%./A);-7)$%-  &$-.)**/)  
/A8);).)*-)  9'/,  0)*'86.=*/,  I-2&8+  :A86(/7*-%6 . 

 >)%*+"5E%&) *)+.4%&  8;+"30$%4/"  

1. K)D0%"*0+: 83)+:$#32*34*)5E%&'  J"*$4/  L%)+64'  



!

!#'!

ÇK)?/*6'/8 È (  @6C), $-$')1)  Ñ 9'/  *)  A8/$'/  7)./()%  $ (+ -
$/%/,  6%'-(*/$'=D , 6 7)./()% , I-?-/./2-7)$%-  *6$'8/)**+,  *6 
(/$A8->'-)  %/$1-7)$%-N -?1)*)*-, : 

R&30<: K)?/*6'/8+ , <&;= /*-  '-A6  1/1 -.-  5/5, >(.>D' -
$> 4<)"5E%&.4  42;05%4*)59.4  ;.>  $(/)2/  9'6A6 %/$1-7)$%/2/ 

0-%.6. #N A/>(.)*-)  -  ;/1-*-8/(6 -
*-)  D"/0%0.)+%0 /<&$./(.)*+  &*-%6.=*+1 $//'*/C)*-)1  286-

(-$A4*/(/,  -  9.)%'8/162*-'*/,  9*)82-,  
 

I0<  $)503)/"  >(.>)'$>  /$*/(/,  ;.>  $/?;6*->  ."*+4( -
25);/03  Ñ /<R)%'-(*+N  1/;).),  A$-N-7)$%/2/ $/$'/>*->  7)./ -
()%6 -  %/..)%'-(/( , A/?(/.>DE-N  A8/(/;-'=  ;-62*/$'-%&  -  A8/-
2*/?-8/(6*-)  <)? *)A/$8);$'()**/2/  /<$.);/(6*-> . 

2. LI@K -6+".." : 70<)5E  70D6030'  O/*43%02*4 

LI@K -6+".."  (B.)%'8/%/$1-7)$%-,  K)?/*6*$ -286116) Ñ 
9'/  $-$')16  >8R  (Y)*'8-8/(6**+N  :.&76,*+N  @).-7-* ), A/.& -
7)**+N  A&')1  $./O)*->  -  16')16'-7)$%/2/  1/;).-8/(6*->  ;6* -
*+N LLM-6+"..  '+$>7 .D;), , /<$.);/(6**+N  A8- 86?*+N %/$-
1-7)$%-N 9*)82->N. 

¥ 8#*E: B"JK -286116 A8);$'6(.>)'  $/</,  .0<)5E  $"2*0*  
4 ".;54*#<  LLM 7)./()%6 , %/'/86> $//'()'$'(&)'  /A8) -
;).)**/1&  $/7)'6*-D  /02.4$)2/4:  -%)+64'  (LOD, :/. -
*)7*6> 6%'-(*/$'= , ;(-O)*-)  A/.D$6 F)1.- ). 

¥ >8R  (>)%*+4+03"%%&) 85#$"'%&)  R)54$4-
%&): #$A/.=?&D'$> ;.>  *-().-8/(6*->  $.&76,*+N A/-
28)C*/$'),  -  (+;).)*->  #2*0'$43&:  D"/0%0.)+%0-
2*)'  (  86</')  2/./(*/2/  1/?26, (+?(6**+N  %/$1-7)$%-1 
(.->*-)1 . 



!

!#(!

¥ G+"/*4$)2/0)  ;+4.)%)%4) : :/?;6D'$>  ."*+4(& -
25);/4  (B"JK -16'8-0+ ) Ñ 1/;).-  &$8);*)**+N  BBG-
?*67)*-,  ;.> : 

¥ H)8-/;/( , A5"60<"*%&: -.-  %)A5"60<"*%&: ;.>  
%/*%8)'*+N '-A/(  .D;),  -.-  ;)>').=*/$'- . 

¥ W-0 $ /A8);).)**+1-  ;24:4$)2/4.4  0*/50%)%4-
9.4  (*6A8-1)8 , $%./**/$'=  % %/88&A0--). 

3. J4"6%02*4/"  A)D @A25)<03"%49 

:616> ')N*/./2-7*6>  76$'= "/;6  7)./()%6  ?6%.D76)'$> (  
(/?1/O*/$'-  0()%/4  54$%02*4 A)D ;+9.060  ;24:0<4"6%02*4-
$)2/060 *)2*4+03"%49: 

1. 8A0+ <"%%&:: #$A/.=?&D'$> '/.=%/  <"*"  4 .)2*0  +0N-
<)%49 7)./()%6 , 6 '6%O) )2/  A406+"P4$)2/4)  <"%-
%&) (8)?D1), .-$'/%  A/ &7)'& %6;8/(). 

2. 8+"3%)%4): B'-  ;6**+)  /  8/O;)*--  ('/  )$'=  I0<  $)50-
3)/" ) $/A/$'6(.>D'$>  $ -1)DE),$>  ,"D0'  LI@K -
."*+4( . 

3. R&30<: 56 /$*/()  $/(A6;)*->  A6861)'8/( , 1/O*/  /0) -
*-'=  2/50%%02*E $)503)/"  % '/1&  -.-  -*/1&  A/();)*-D  
(*6A8-1)8 , % %/88&A0--, 8-$%&, $/?-;6*-D ) -.-  )2/  $//' -
()'$'(-)  /A8);).)**/,  I6?)  %/$1-7)$%/2/ 0-%.6 (3-A  1/1 
-.-  5/5), 7'/  %86,*) (6O*/  ;.>  /'</86  K#/030<4*)5)' -
K)D0%"*0+03. 

1%*)+)2%&'  P"/* : B"JK -28611+ 1/2&'  <+'=  A/.&7)*+  
;6O)  ;.>  %"D3"%4' 5)$)A%&: *+"3  -.-  /0.;EC*)+%&:  34+#-
203, ?6 %/'/8+1-  $'/-'  /A8);).)**6>  .-7*/$'=  -.-  28&AA6 .D -
;), . B'/  A/%6?+(6)', 7'/  "/;  7)./()%6  A8-1)*-1  ;.>  6*6.- -



!

!#)!

?6 5CA&:  P)%0.)%03, >(.>DE-N$> 8)?&.='6'/1  %/..)%'-(*/,  
-.-  -*;-(-;&6.=*/,  7)./()7)$%/,  6%'-(*/$'- . 

 
#;)>  $/?;6*->  8;+"30$%4/"  ;0  80(40/02.050644  (  $/6( -

'/8$'()  A8-*>'6 !  

IR1!?L88S!>1T : 

 K"D#.%02*E I02.02"  4 J#:03%0) K"D34*4) 
4)'/;/./2->  I0<"  F)503)/"  -  LI@K -6+"..&  A/?(/.-.6  

;/$'-7=  <)$A8)0);)*'*/,  '/7*/$'-  A8/2*/?/(  A/'/1& , 7'/  /*6  
A/$'8/)*6  *6 I&*;61)*'6.=*/1 , 1-8/(/??8)*7)$%/1  A8-*0-A) . 

É (.->*-)  %/$1-7)$%-N 9*)82-,  *6 7)./()7) -
$'(/  0;*4."5E%0  <59 %"Q)60 <#:03%060 +"D34*49. 3/  )$'=  
%(-*'9$$)*0->  (  '/1 , 7'/  I02.02  (454 $"2*E /02.4$)2/4:  
-%)+64' ) +"D#.)%. 

1. I02.02  /"/  K"D#.%"9 K"D343"CB"9  8+)<"  

Q$.-  "/$1/$  86?&1)*, '/  0-%.-7)$%-) -?1)*)*->  %/$1-7)-
$%-N 9*)82-,  ( LOD), %/'/8+)  (+?+(6D'  $1)*& A$-N/'-A/(  
(1/1 Z  5/5) -  %/..)%'-(*+)  *6A8>O)*-> (-*I.>0-> , ')88/8-?1 ), 
*)  >(.>D'$>  $.&76,*+1- , 6 $.&O6' ()54  2".0203)+Q)%2*303" -
%49 $)503)$)2/0'  <#Q4. 

¥ !";+9N)%4)  /"/  K02*: 4*/2/1)8*/$'=  8)6%0-, (5/1, 5/2 
-  ' .; .) -  -*;-(-;&6.=*/) , A/8/,  A8/'-(/A/./O*/) , 8)6-



!

!$+!

2-8/(6*-)  .D;),  *6 /;*-  -  ')  O) 9*)82--  %) 9359)*29 
0Q4A/0'  242*).& . B'/  0;*4."5E%&'  .):"%4D.  ;.>  $/ -
?;6*->  &$./(-, , (  %/'/8+N 7)./()%  (+*&O;)*  86?(--
(6'=  80D%"%4) -  J#: , 7'/<+  &$A)C*/  6;6A'-8/(6'=$>  -  
(+O-(6'=  (  1)*>DE),$>  $8);) . 

¥ LI@K -6+".."  /"/  J0/"D"*)5E2*30 : V6%', 7'/  86</'6  
2/./(*/2/  1/?26 (BBG) '+$>7 .D;),  A/;7-*>)' -
$> D"/0%0.)+%&. , ;+06%0D4+#).&.  0-%.61, %/'/8+)  
1/O*/  $1/;).-8/(6'=  7)8)? LI@K -."*+4(& , >(.>)'$>  
*6&7*+1  A/;'()8O;)*-)1  '/2/ , 7'/  ?6 N6/$/1 $/0-6.= -
*+N A8/0)$$/(  $%8+(6)'$> K"D#.%&'  G0+9<0/. 

1.)%%0 -*"  245E%)'Q"9  .)*0<050649  Ñ A8-?*6*-)  K6-
?&1*/$'-  "/$1/$6  -  -$A/.=?/(6*-)  LI@K -6+"..  %6% -*$'8& -
1)*'6  ;.>  $7-'+(6*->  )2/  0-%.-7)$%-N ?6%/*/( Ñ ;0D30545" 
;05#$4*E  *"/4)  +)D#5E*"*&. 

2. U"02 /"/  1%2*+#.)%* K"D#.%0'  8)5)/(44  

Y-%.+  %/$1-7)$%-N 9*)82-,  (LOD, S-$./  @/.=I6 ), (+?+ -
(6DE-)  $/0-6.=*+,  N6/$ (%8-?-$+, -*I.>0-> , ')88/8-?1 , (/, -
*+ ), $.&O6' *)  86?8&C)*-D, 6 /"*"54D"*0+0.  -305C-
(44  -  *0$/0'  0*A0+" ')N  -*;-(-;/( , %/'/8+)  *6-</.))  $//'()' -
$'(&D'  %030.# <#:03%0.# #+03%C. 

¥ !";+9N)%4)  /"/  @*A0+: @ A)8-/;+  8)?%/, $1)*+  ?*6%6 
%/$1-7)$%-N 9*)82-,  (*6A8-1)8 , A)8)N/;  /'  1/1 % 5/5) 
A8/-$N/;-'  ."/24."5E%0)  +"22065"203"%4) 1)O;&  $'6-
8+1- , -8860-/*6.=*+1-  <4%".4$)2/4.4  2*)+)0*4;" -
.4  (%&.='&8/,) -  */(+1-  60+.0%"5E%&.4 4D.)%)%49-
.4  (  /826*-?1)  (.-1<-7)$%6> $-$')16 ), (+?(6**+1-  
"/$1/$/1 . 



!

!$*!

¥ K)D#5E*"* 8)5)/(44 : @ &$./(->N , %/2;6 $'68+)  A86(-.6  
*)  86</'6D' , -8860-/*6.-?1  -  28&AA/(/,  92/-?1 ;/$'- -
26D' A-%6. @+O-'= -  ;/<-'=$>  &$A)N6 1/2&'  '/.=%/  ') , 
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R0'%& 0AY)/*43%0 30D%4/"C* %6% 8)6%0->  
70D6" 74+03060 *6  

86?(-'-) . H8>16> %/88).>0-> LOD -   
2.)+*%02*4  ($ 1700 2/;6 ). 

 ]6/$  %6% .):"%4D.  2)5)/(44 . 

 
  

M5"3" 
9 

W"/5C$)%4): G+4-
.)%)%4)  4 G)+-

2;)/*43&  

#$A/.=?/(6*-)  B"JK -28611 ;.>   

A8/2*/?6 $%./**/$'-  % %/88&A0--, 

 /'</86  %6;8/(, ;/A&$%6 % /8&O-D .  
H)8$A)%'-(+  A/(+C)*->  '/7*/$'-  

 A8/2*/?/(  ?6 $7)'  *6%/A.)*->  20*)%  
*&29$ LLM-<"%%&:. 

M5"3" 
9 

W"/5C$)%4): G+4-
.)%)%4)  4 G)+-

2;)/*43&  

#$A/.=?/(6*-)  B"JK -28611 ;.>   
$%./**/$'-  % %/88&A0--, 

 /'</86  %6;8/(, ;/A&$%6 % /8&O-D .  
H)8$A)%'-(+  A/(+C)*->  

 '/7*/$'-  A8/2*/?/(  ?6 $7)'  *6%/A.)*->   
$/')*  '+$>7 BBG-;6**+N . 



!

!%"!

    
 
 
B'/'  $'8&%'&8-8/(6**+,  16')8-6.  2/'/(  % -?;6*-D . X -$%8)**)  
O).6D  @6C)1& A8/)%'& &$A)N6 (  86$A8/$'86*)*--  9'-N I&*;6 -
1)*'6.=*+N  ?*6*-, ! 

:A6$-</ ! H/%./*  @61 -  @6C-1 $/?;6').>1 -8/;-').>1 . JE&E) -

*-) , 7'/  <+./  /<E)*-)  $ S)./()%/1 ! 

G0/50% R".  ?6 $'/.=  (+$/%&D /0)*%& -  ?6 (/?1/O*/$'=  
&76$'(/(6'=  (  $-$')16'-?60--  ?*6*-,  '6%/2/ &8/(*> ! M.> 1)*>  
9'/  .&7C-,  %/1A.-1)*' , -  > $7-'6D , 7'/  *6C)  /<E)*-)  <+./  
16%$-16.=*/ A8/;&%'-(*+1 . 

X &()8)* , 7'/  Ç8;+"30$%4/  ;0  80(40/02.050644 È, /$*/ -
(6**+,  *6 @6C-N I&*;61)*'6.=*+N  %/*0)A0->N, /%6O)' /28/1 -
*/)  (.->*-)  *6 86?(-'-)  *6&%- -  1-8/(/??8)*-> . 

T N)5"C  R".  4 R"Q4.  20+"*%4/".  #2;):03  3 ;#A54/" -
(44  4 Q4+0$"'Q).  +"2;+02*+"%)%44 -*4:  N4D%)%%0 3"N%&:  
D%"%4'. 

Q$.-  (  A8/0)$$) A/;2/'/(%-  16')8-6.6  % -?;6*-D  (*6A8--
1)8 , A8- /I/81.)*--  $$+./% -.-  86?;)./( ) & @6$ (/?*-%*&'  ;/ -
A/.*-').=*+)  (/A8/$+ , A/O6.&,$'6 , /<86E6,')$= . X ($)2;6 2/-
'/(  A/1/7=  (  %67)$'() @6C)2/ +)<"/*0+" -242*)."*4D"*0+" . 

:  2.&</%-1 &(6O)*-)1 , @6C A/1/E*-%  (  $'8&%'&8-8/(6*--  
?*6*-, . 

M.> 1)*>  <+./  7)$'=D 86</'6'=  $ P#%<".)%*"5E%&.  D%"-
%4).  '6%/,  2.&<-*+  -  0).=*/$'- . X O).6D , 7'/<+  9'6 $-$')16  



!

!%#!

Ñ Ç8;+"30$%4/  ;0  80(40/02.050644 È Ñ A/.&7-.6  C-8/ -
76,C))  86$A8/$'86*)*-)  -  A/1/2.6  7)./()7)$'(&  .&7C)  A/*>'=  
?6%/*+ 70D6" 74+03060 -  A8/,'-  7)8)? 28>;&-
E&D /02.4$)2/#C  /0++)/(4C  $ *6-1)*=C-1-  A/')8>1- . 

:  &(6O)*-)1  % @6C)1& (%.6;& (  86?(-'-)  ?*6*->! 

G+0)/*  #2;)Q%0 D"3)+Q=%. 



!

!%$!

 
 

 
 
 
 
 

 

R3)<)%4): 0A+"D%0 0 20(40/02.050644  

 
M.> 0)./$'*/2/  -$N/;*/2/  A/*-16*->  $/0-/%/$1/./2-7)$%-N  A8/<.)1  

-$A/.=?&)1  /<86?+, 286I-%-. 
 !"#$%#& '()*#+&)'#,  -%&./#0 %1 .123#4#& +&"(3&+&)431:  (5.126  # 

71'46  
4*/2/7-$.)**+)  ;6**+)  $(-;)').=$'(&D'  /  86?*/%67)$'()**/1  (.->*--  

%/$1-7)$%-N 9*)82-,  *6 O-?*= -  I-?-7)$%-)  A8/0)$$+ *6 F)1.) . 



!

!%%!

 



!

!%&!

 
56-</.))  -?&7)*/  $(/</;*/)  1)N6*-7)$%/) %/.)<6*-) . 



!

!%'!

 
 
@ *6&%)  C-8/%/  ;-$%&'-8&D'$> -  -$$.);&D'$>  (86E6').=*+) , $A-*/(+)  

A8/0)$$+, 9*)82-- . :'6./  A/*>'*/ , 7'/   $6%86.=*/$'=  (86E6').=*+N  9*)82-,  
*)  $.&76,*6. @86E6DE-)$> /<R)%'+ (/?;),$'(&D'   *6 *6C& A$-N-%& -  ;6O)  
*6 86$A6; -?/'/A/( . 

 



!

!%(!

 
:A-*/(+)  9*)82--  Ð </.))  76$'/)  A8/>(.)*-)  (  1-%8/1-8) . 5/  -  (86E) -

*-)  F)1.- , '/7*))  %/$1-7)$%-) 9*)82-- , %/'/8+)  $ 9'-1  $(>?6*+,  $&E)-
$'()**/  (.->D'  *6 ($)  A8/')%6DE-)  *6 A.6*)')  A8/0)$$+, &$-.-(6>  (  *6$ ')  
-.-  -*+)  7)8'+ , 1)*>> $/$'6(  %8/(-  -  ' .; . 

 



!

!%)!

 
:%/8/$'=  (86E)*->  F)1.-  ?61)8>)'$> 'E6').=*),C-1  /<86?/1  7)8)? 

LOD Ð ;.-').=*/$'=  ;*> . J*6  1)*>)'$> . J'%./*)*-)  (   1-..-$)%&*;6N  /'  
$8);*-N  ?*67)*-,  -  /'86O6D'  ?*67)*->  LOD. :'6'-$'-7)$%-)  $(>?- 1)O;&  
LOD -  A8/')%6DE-1-  A8/0)$$61- *6 F)1.)  A/86O6D' ($1.: 1 -35). 

@86E6').=*+)  9*)82--  $(>?6*+ -  $ ;(-O)*-)1  :/.*06 , (86E)*-)1  F)1-
.- , (86E)*-)1  W&*+ (/%8&2 F)1.-  -  ' .; . @8)1> 0-%./(  9'-N %/$1-7)$%-N 
9*)82-,  $/(A6;6)'  $ 0-%.61-  $/0-6.=*/ -9%/*/1-7)$%-N, ;&N/(*+N  A8/0)$$/(  
*6 F)1.) : /'  0-%./(  ($)1-8*/,  -$'/8--  ;/  0-%./(  6%'-(*/$'-  /<1)*6  () -
E)$'(  (  /826*-?1)  ($)2/  O-(/2/  *6 F)1.) , (%.D76> 7)./()%6 . 

"/$1-7)$%-)  9*)82--  *)  /;*/8/;*+ . B'/  9.)%'8/162*-'*+)  -  *)  9.)%-
'8/162*-'*+)  9*)82-- . 4)N6*-7)$%/)  ;(-O)*-)  Ð %/*%8)'*/)  A8/>(.)*-)  *)  
9.)%'8/162*-'*+N   9*)82-, . 5/  *)  9.)%'8/162*-'*+)  %/$1-7)$%-N 9*)82--  
$(>?6*+ -  $ ;(-O)*-)1   76$'-0 , .-C)**+N  162*-'*/2/  -  9.)%'8-7)$%/2/ A/-
.>. 5)%/'/8+)  9'/  $(>?+(6D'  $ ;(-O)*-)1  %/$1-7)$%/2/ 9I-86 , *)%/'/8+)  $ 



!

!&+!

76$'-061-  ')1*/,  16')8-- ,  $&E)$'(&D'  -  ;8&2-)  '/7%-  ?8)*-> .  M.> *6$ 
A8/$'/  (6O)*  I6%' , 7'/  )$'=  %/$1-7)$%-) 9*)82-- , %/'/8+)  *)  >(.>D'$>  9.)%-
'8/162*-'*+1- . @$.);  ?6 $A)0-6.-$'61-  #*$'-'&'6  16')16'-%-  :J  U5  (@. 
W. M>'./(  -  ;8 .) /*-  *6?(6*+  28(-$A-*/(+1- .  #?()$'*/ , 7'/   286(-'60->  $&-
E)$'(&)'  -  7'/  9'/  *)  )$'=  9.)%'8/162*-'*6>   9*)82->. 

@6O*),C6> ;)'6.= : 286(-$A-*/(+)  9*)82--  A)8)')%6D'  (  9.)%'8/162-
*-'*+) , -  *6/</8/' .   4/;).=  '6%-N '86*$I/8160-,  9*)82-,  A8);$'6(-.  M>'-
./(  @. W. 

H/  $&'-  9'/  6*6./2  A)8)')%6*-> 162*-'*/2/  A/.>  (  9.)%'8-7)$%/). 

 
 
@ :/.*0)  $%/*0)*'8-8/(6*6  </.=C6> 76$'= 9.)%'8/162*-'*/,  9*)82--  

$/.*)7*/,  $-$')1+ . @ ;(-O)*--  A.6*)'  Ð 286(-$A-*/(/, . "6O;6> A.6*)'6  



!

!&*!

8)?/*-8&)'  7)8)? 286(-'60-D   $/  ($)1-  ').61- , -1)DE-1-  16$$&.  M6**6> *)  
9.)%'8/162*-'*6>  9*)82-> $(>?6*6 *)  '/.=%/  $ 16$$/,  '). , */  -  $ 9*)82-),  -N 
;(-O)*-> , (86E)*-> . H8-1)8*/  (  /;-*6%/(/,  A8/A/80--  16$$6 $/.*)7*/,  
$-$')1+  $%/*0)*'8-8/(6*6  (  :/.*0) , 6 9*)82-> ;(-O)*-> , (86E)*->  Ð (  A.6-
*)'6N , .&*6N. 

 
K6$7)'+  M>'./(6  @.W., $;).6**/2/  -1  ;.>  :/.*)7*/,  $-$')1+ , A/;'()8 -

O;6D'$> 9%$A)8-1)*'6.=*/  (  *6C)  (8)1> .  



!

!&"!

 
56 286I-%) (-;*/ , 7'/  -?1)*)*-)  LOD -  $/.*)7*/,  6%'-(*/$'-  (  0)./1  

A8/')%6)'  %/.)<6').=*/ , %6% *6 %67).>N: </.=C)  LOD (1)*=C)  $%/8/$'= (86-
E)*->  F)1.-  Ð (+C)  9*)82--  286(-'60--  -  (86E)*-> )  - 1)*=C-)  ?*67)*->   
7-$).  @/.=I6 . 

  5)  $/($)1  ?)8%6.=*+) /'*/C)*->  9'-N ().-7-*  $(>?6*+ %6% $ ')1 , 7'/  
76$'= 9*)82--  A8-N/;-'  -? ;6.=*)2/  "/$1/$6 , '6% -  $ ')1 , 7'/  %/.)<6*-> , 
(86E)*->  %/$1-7)$%-N ').  (  $/.*)7*/,  $-$')1)  %6% <+  *6%.6;+(6D'$>  ;8&2 
*6 ;8&26. 

 



!

!&#!

 
 
G/./(*/,  1/?2 7&'%/ &.6(.-(6)'  9'-  9*)82-- . 
. 



!

!&$!

 
"6O;6> %/.)<6').=*6>  9*)82)'-7)$%6> $-$')16  /%6?+(6)' $(/)  (.->*-)  

*6 *6C& A$-N-%&. J$'6*/(-1$>   A/%6 '/.=%/  *6 286(-$A-*/(/,  9*)82-- . 
"676*-)  *6 %67).>N (  %6%/,-'/  $')A)*-  6*6./2  (86E)*->  F)1.-  A/ $(/),  

/8<-') . F)1.>  -1))'  1/1)*'  16%$-16.=*/2/   &$%/8)*-> -  ?61);.)*->  (86E) -
*->  (/%8&2 :/.*06 . 



!

!&%!

 
 
 BBG '+$>7 .D;),  A/%6?+(6D': %/$1-7)$%-) 9*)82-- , 168%)8/1 %/'/8+N 

>(.>)'$>  $%/8/$'= (86E)*->  F)1.- ,  $&E)$'()**/  $%6?+(6D'$> *6 *6C),  A$--
N-%). 



!

!&&!

 
:%/8/$'=  ;(-O)*->  F)1.-  A/ /8<-')  -  (/%8&2 $(/),  /$-  (?6-1/$(>?6*+ . 

G/(/8>  /<  /;*/1 , 1+  A/;86?&1)(6)1  -  $//'()'$'(&DE))  -?1)*)*-)  ;8&2/2/  
A6861)'86. 

56C6 A$-N-%6 (  '/7%)  16%$-16.=*/,  $%/8/$'-  (86E)*->  F)1.-  -  (  '/7%)  
))  ?61);.)*-> , -?1)*)*->  ?*6%6 &$%/8)*-> (86E)*->  I&*%0-/*-8&)'  A/-
86?*/1&. #*;-(-;&6.=*+)  /'.-7->  $&E)$'()**+ . 5/  %6% '/.=%/  $%/8/$'= 
(86E)*->  F)1.-  (/%8&2 $(/),   /$-  16%$-16.=*/ ?61);.>)'$>   *6 $/.*)7*/,  
/8<-')  -  9'/'  A)8-/;   $/(A6;6)'  $ ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.-  
(/%8&2 $(/),  /$-  (  $-.&  286(-'60-/**+N  (?6-1/;),$'(-,  $ W&*/, , '/  .D;-   
-?1)*>D'$>  $&E)$'()**)) . :/(A6;)*-) , 8)?/*6*$  *)$%/.=%-N (./O)**+N  
;8&2 (  ;8&26 %/.)<6').=*+N  $-$')1   $&E)$'()**))  (.->)'  *6 <-/'&  -  7)./() -
7)$'(/ . ]/'>  -  (  9'/1  $.&76) )$'=  A8/'-(/A/./O*+)  '-A+ . B'/   ('-A  5/5) <.6-



!

!&'!

2/'(/8*/  ?61);.)*-)  $%/8/$'-  (86E)*->  F)1.-   -  '-A  1/1 (<.62/'(/8)*  8/$'  
$%/8/$'-  (86E)*->  F)1.- ). 

 
 
H8-  8)?/*6*$)  %/$1-7)$%-N 9*)82-,  A8/>(.)*-)  '-A/(  5/5 -  1/1  $'6*/ -

(-'$>  </.))  ?8-1+1 . ]/'>  A8- -?1)*)*--  $%/8/$'-  (86E)*->  F)1.-  ('/7*))  
%/$1-7)$%-N 9*)82-,  168%)8/1 %/'/8+N /*6  >(.>)'$> ) .D;-  -?1)*>D'$>  
(*/(= . 

 



!

!&(!

 



!

!&)!

 
:/  $1)*/,  %/$1-7)$%-N 9*)82-,  1)*>D'$>  .D;- , <-/'-7)$%-)  -  I-?-7) -

$%-) A8/0)$$+ *6 F)1.) . @1)$') $/  ($)1-  .D;=1-  (+*&O;)*+  1)*>'=$> A/-
.-'-%-  %6% $-'&6'-(*/ , '6% -  A8- ;.-').=*+N  0-%.-7*+N  -?1)*)*->N  -?<- -
86').), . 



!

!'+!

!



!

!'*!

 
H68'--  /<+7*/  *)  1/2&'  $'/.=  ;-*61-7*/  1)*>'=$> %6% A/.-'-%- , A/-

9'/1&  -N (.->*-)  (  ;6**+,  %/$1-7)$%-, A)8-/;  (8)1)*-  $(>?6*/ *6%8)A%/ $/  
$1)*/,  286(-$A-*/(+N  9*)82-, , (  76$'*/$'-  $/  $%/8/$'=D (86E)*->  F)1.- . 



!

!'"!

 
 
 Q$.-  A/.-'-%  *)  $//'()'$'(&)'  '-A& , $/$'/>*-D  -?<-86').), , /*  /'()8 -

26)'$>. Q$.-  A68'->  *)  $//'()'$'(&)'  A/'8)<*/$'>1  *68/;6 , /*6  ')8>)'  $(/,  
A/.-'-7)$%-,  ()$ . Q$.-  9.-'6  *)  1)*>)'$>   (1)$')  $/  ($)1  *68/;/1  A8- $1)*)  
%/$1-7)$%-N 9*)82-, , /*6  ?61)*>)'$> */(/, , %/'/86> 8)?/*-8&)'  $ */(+1-  
%/$1-7)$%-1- 9*)82->1- .  Q$.-  $/0-6.=*/)  &$'8/,$'(/  /<E)$'(/ , 2/$&;68-
$'(/  *)  1)*>)'$>  $'/.=  O) ;-*61-7*/ , %6% 1)*>D'$>  .D;-  (1)$')  $/  $1)*/,  
%/$1-7)$%-N 9*)82-, , '/  2/$&;68$'(/  A8)%86E6)' $(/)  $&E)$'(/(6*-) . @/?-
*-%6)'  */(/) . F6(-$-1/$'-   '/7*+ .  

 



!

!'#!

 
J;-*  '-A  .D;),  (5/5 -.-  1/1) ')8>)'  -1A&.=$ -;&E-N  %/$1-7)$%-N 9*)8-

2-,  (?6'&N6DE)) %/.)<6*-) ),  A8/'-(/A/./O*+,  -N A8-/<8)'6)' . 



!

!'$!

 



!

!'%!

 
@$) -?()$'*+)  &$A)C*+) 8)(/.D0--  A8/-?/C.-  *6 A-%) $1)*+  %/$1--

7)$%-N 9*)82-, . 
J'$D;6  A/*-16*-)  ?6%/*/1)8*/$'),  %/.)<6').=*/,  $1)*+  %/$1-7)$%-N 

9*)82-,  Ð (6O*/)  ?*6*-)  *)  '/.=%/  $ *6&7*/,  '/7%-  ?8)*-> .  
@ $-.&  7)2/  /'1)76)1  A8/ $)<>, %6%-) *6A86(.)*->  -$$.);/(6*-,  (6O*/  

I-*6*$-8/(6'= :  



!

!'&!

LA8/$'-1  A8/<.)1&  ;/  I-%$60--  (*-16*->  *6 $61/1  (6O*/1 . 
 



!

!''!

H8-  ;.-').=*/1  -?1)*)*--  %/$1-7)$%-N 9*)82-,  Ð -1))1  ;.-').=*+)  
-?1)*)*->  *6 F)1.) . 



!

!'(!

 
 



!

!')!

 
U%'-(*/$'=  :/.*06  Ð 9'/  9*)82)'-7)$%-,  A8/0)$$. 



!

!(+!

 
 



!

!(*!

 



!

!("!

 



!

!(#!

 
 
 
 Q$'= A)8-/;+ , %/2;6 9.)%'8/162*-'*6>   6%'-(*/$'=  :/.*06  %/88).-8&)'  

$ (6O*),C-1-  $/<+'->1-  *6 ?)1.) , $ ')1A61-  86?(-'->  <-/'+ , $ -?1)*)*-)1  
$/0-6.=*+N  A8/0)$$/( . 

Q$'= A)8-/;+ , %/2;6 </.))  ')$*+)  %/88).>0--  $ ?)1*+1-  -?1)*)*->1-  
-1))'  $%/8/$'= (86E)*->  F)1.- , LOD. @ 9'/'  1/1)*'  %/88).>0-> ;6**/2/  
A8/0)$$6 $ 6%'-(*/$'=D  :/.*06  1/O)'  -?1)*-'=   $(/,  ?*6%  *6 A8/'-(/A/ -
./O*+, . 



!

!($!

 
J<+7*/  9'/  $(>?6*/ $ 8)?%-1 -?1)*)*-)1  286(-$A-*/(+N  9*)82-, . 



!

!(%!

 
#  9'/  %6$6)'$> ($)N A8/0)$$/( , $(>?6**+N $ %/$1-7)$%-1- 9*)82->1- . 



!

!(&!

 
4&'60--  1-%8/</( , /<86?/(6*-)  */(+N   (-8&$/( , -?1)*)*-)  $/$'6(6  

%8/(-  A8/-$N/;-'  A8- 8)?%/1 -?1)*)*--  $%/8/$'-  (86E)*->  F)1.- , 76E) *6 
A-%) ))  8/$'6 ,  -  A8- 6*/16.--   9.)%'8/162*-'*/,  6%'-(*/$'-  :/.*06 . 



!

!('!

 

 
 



!

!((!

 
5/(+)  %/$1-7)$%-) 9*)82--   8/O;6D'  </.=C&D  6%'-(*/$'=  */(/2/  '-A6  

.D;), . J*-  -  $/()8C6D'  8)(/.D0-- , )$.-  )$')$'()**+1  A&')1  *)  ?61)*-.-  
9.-'& . "6O;+,  '-A  <-/'+ , .D;),  </.))  6%'-()*  -  9II)%'-()*  (  $(/),  %/$1--
7)$%/, 9*)82-- . 

H/9'/1&  -$'/8-7)$%-)  8&<)O- 86?(-'->  $/0-&16, *6C),  ;&N/(*/$'-  
$(>?+(6D'$> *6%8)A%/ $/  $1)*/,  286(-$A-*/(+N  -  9.)%'8/162*-'*+N  9*)8-
2-, . !+(6D'  A)8-/;+  -?1)*)*-,  9'-N 9*)82-,  (  I6?)  -  A8/'-(/I6?) . 

 
 

 
#  ;6O)  *6 :)()8)  ;)8)(=>  86$'&' ;6.)%/  *)  ($)2;6  A8- 8/$')  $8);*),  

')1A)86'&8+ , 76E) Ð A8- 8/$')  286(-$A-*/(+N  9*)82-, . 
!)&  .&3("89## 3 :())##  ;.(#2(<"#  %1 ;#'&  21*&="&%#$ )'(.()4#  3.1>&-

%#$ ?&*"# # 36)('(0  )("%&+%(0 1'4#3%()4# . 
 



!

!()!

 
G)*)'-7)$%-) , <-/./2-7)$%-)  /$/<)**/$'-  *6C)2/  *68/;6  '6%/(+ , 7'/  

</.))  (+$/%-)  ')1A+  86?(-'->  $(>?6*+ $ *-?%/,  $/.*)7*/,  6%'-(*/$'=D  -  
*-?%/,  $%/8/$'=D (86E)*->  F)1.-  ((+$/%6> A./'*/$'=  *)  9.)%'8/162*-'*+N  
9*)82-, ). 

 
 



!

!)+!

 
 
 @ A$-N/./2-7)$%/1 , $/0-6.=*/1  A.6*)  (6O*/  A/*-16*-)  %6% 1)*>D'$>  

.D;-  (  '/7%6N 1/1 -  5/5 $%/8/$'-  (86E)*->  F)1.- , A8)/<86?/(6*->  %/$1-7)-
$%-N 9*)82-, . B'/  '/7%-  <-I&8%60--  (  86?(-'--  7)./()7)$'(6 . 

@5.1>&%#& -%&./#0 Ð -4(  =3#A&%#&, 1 =3#A&%#& Ð ()%(31 A#2%#.  
WD;-  *)A8)8+(*/  1)*>D'$>  (1)$')  $ -?1)*)*-)1  %/$1-7)$%-N 9*)82-, . 

M-6A6?/* 9'-N -?1)*)*-,  /'  '-A6  1/1 % '-A&  5/5, -  *6/</8/' . 
   
 



!

!)*!

 
 
 
B2*&%&%#$ "8=&0 ;.#  21*&="&%##  )'( -
.()4#  3.1>&%#$ ?&*"# 

!"# !
'%'&

 

  
 

 B2*&%&%#$ "8=&0 ;.#  .( -
)4& )'(.()4#  3.1>&%#$ 
?&*"# 

!"# !
$%$&

 
@/?86$'6)' 76$'/'6   BBG H6;6)'  76$'/'6  BBG 
U%'-(*/$'=  2/./(*/2/  1/?26 $1)E6)'$>  
(  A86(&D  A/./(-*&   

U%'-(*/$'=  2/./(*/2/  
1/?26 $1)E6)'$>  (  .)(&D  
A/./(-*&  

U%'-(*/$'=  2/./(*/2/  1/?26  $1)E6)'$>  
(  ?6'+./7*+)  /';).+  

U%'-(*/$'=  2/./(*/2/  
1/?26 $1)E6)'$>  (  ./<*+)  
/';).+  

H/(+C)*6  -*'&-'-(*/$'=  *6 ;8&2-N 
.D;),  

:A/$/<*+  (.->'=  *6 .D -
;),  $61+1-  86?*//<86?-



!

!)"!

*+1-  $A/$/<61-  -  1)'/ -
;61- , *)  $7-'6>$= /$/</  $ 
-N A)8)O-(6*->1-  

K6?(-'  '(/87)$%-,  A/')*0-6.  :A/$/<*+  (+A/.*>'=  0-%-
.-7)$%&D 86</'&, '8)<&-
DE&D *)16./2/  A$-N-7)-
$%/2/, I-?-/./2-7)$%/2/  
*6A8>O)*-> 

!/.))  6%'-(*6  %/86 2/./(*/2/  1/?26 !/.))  6%'-(*6> A/;%/8%6 
LA86(.>)1+  $1+$.61-  LA86(.>)1+   (*)C*-1- , 

16')8-6.=*+1-  $'-1&.61-   
U%'-(*+  $/0-6.=*+)  -*$'-*%'+  U%'-(*+  <-/./2-7)$%-)  

-*$'-*%'+  
M.> $1+$.//<86?&DE),  ;)>').=*/$'-  
*&O*+  $1+$.+ , -;)-  

M.> 9II)%'-(*/2/  &A86(-
.)*->  *&O)*  -  $'86N 

K/$'  A6$$-(*/$'-  A8- 8/$')  $%/8/$'-  
(86E)*->  F)1.-  

J''/8O)*-) , 2*)( , '8)(/26 , 
A)76.= Ð /</$'8)*-)  ;6* -
*+N 91/0-,  A8-  ?61);.) -
*--  $%/8/$'-  (86E)*->  
F)1.- . 

4/2&'  ')8>'=  A86%'-7*/$'= -  9II)% -
'-(*/$'=  (  $'8)$$6N, (  $./O*+N  &$./(- -
>N (+O-(6*->  

H86216'-7*+  (  $'8)$$6N, (  
$./O*+N  &$./(->N , 1/2&'  
(+O-'=  (  *)A8/$'+N  $-'& -
60->N, (  '/1  7-$.)  -  ?6 
$7)'  ;8&2-N 

J$/</  6%'-(*+  A8- ;/$'-O)*--  ?*67--
1/,  ;.>  *-N  0).-  $/  $1+$./(/,  *628&?-
%/, 

J$/</  6%'-(*+  A8- &;/ -
(.)'(/8)*--  $(/-N  <-/./ -
2-7)$%-N A/'8)<*/$'),  

!/8=<6  ?6 ;/1-*-8/(6*-) , ?6 (.6$'=  
$1)E6)'$>  (  $'/8/*&   $61/&'()8O;)*->  
(  $/0-6.=*/ -A8-)1.)1+N , /$/<)**/  (  
-*')..)%'&6.=*+N  I/816N . 

:'8)1.)*-)  % ;/1-*-8/ -
(6*-D , % </8=<) ?6 (.6$'=  
$61+1-  86?*+1-  1)'/;6 -
1-  

#;),*/$'=  H86%'-7*/$'=  
"/*0)A'&6.=*/)  /<R>$*)*-)  (  861%6N 
9I-8/;-*61-%- : </.))  6%'-(*+  A8- 
A86(/,  ?6%8&'%) %/$1-7)$%-N 9*)82-,  
(9I-86 ), $ %/'/8+1-  8)?/*-8&D'  

G-A/')?6 -/<R>$*)*-)    (  
861%6N 9I-8/;-*61-%- : 
</.))  6%'-(*+  A8- .)(/,  
?6%8&'%) %/$1-7)$%-N 
9*)82-,  (9I-86 ), $ %/'/ -



!

!)#!

8+1-  8)?/*-8&D'  
!)$$/?*6').=*/)  $'8)1.)*-)  /A)8)'=$>  
*6 86?&1, ;&N 

!)$$/?*6').=*/)  $'8)1.) -
*-)  /A)8)'=$>  *6 -*$'-*% -
'+  

H8-  $'8)$$) 6%'&6.-?-8&)'$> A/'8)< -
*/$'=  ;),$'(/(6'=  (  $//'()'$'(--  $  
/$*/(*/,  -;)), , $1+$./1  O-?*- , (  -* -
')8)$6N .D<-1+N  .D;),  

H8-  $'8)$$) 6%'&6.-?-8&-
)'$>  A/'8)<*/$'=  (  (+O- -
(6*--  -  A8-?*6*--  ;8&2--
1- . 

3>26 % -?/<8)')*->1 , /'%8+'->1 , % -?-
1)*)*-D  ;-*61-7)$%-N  $')8)/'-A/(  

3>26 % A/8>;%&, % A/;;)8 -
O6*-D  ;-*61-7)$%-N  $') -
8)/'-A/(  

K/$'  7)8'  .-7*/$'- , %67)$'(  A6$$-/*6-
8-)(  

:*-O)*-)   7-$.6   A6$$-/-
*68-)(  

K/$'  7-$.6  .D;), -$/?-;6').),  K/$'  7-$.6  .D;), -
A/'8)<-').),  

@$) </.))  *6$'/,7-(/)  $'8)1.)*-)  % 
A/$'8/)*-D  -;)6.-$'-7)$%-N   I-./ -
$/I$%-N $-$')1  

:'8)1.)*-)  % A/$'8/)*-D  
16')8-6.-$'-7)$%-N   I- -
./$/I$%-N  $-$')1  

K/$'  -*;)')81-*-?16  (  *6&7*/1  $/?*6-
*--  

K/$'  ;)')81-*-?16  (  
*6&7*/1  $/?*6*--  

@$) </.=C))  2/$A/;$'(/  9.-'+ , A8-(*/ -
$>E),  (  *68/;  $1+$.  O-?*- , $61/0)* -
*/$'=  ;&N6  

@$) </.=C))  2/$A/;$'(/  
I-*6*$/(/,  9.-'+ , .D;),  
A8-(*/$>E-,  (  *68/;  0)* -
*/$'=  ;)*)2 , </26'$'(6  

H8-  /<86</'%) -*I/8160--  $'8)1.)*-)  
% ))  -*')2860-- , /<86?*/)  1+C.)*-) ,  
Ç')%&7))È ?*6*-)  <)? 7)'%-N /A8);).) -
*-, ,  86$$1/'8)*-)  A8/<.)1+ , A&'),  ))  
8)C)*->  (  0)./1 ,   -*'&-0-> , /?68)*-) . 

H8-  /<86</'%) -*I/816 -
0--  6%0)*' *6 6*6.-? , A/-
$.);/(6').=*/$'=  /A)86-
0-, ,  *6 $(>?= -;), , A8/-
0)$$/( ,  *6 I/81-8/(6*-)  
%6')2/8-, , A/*>'-, , 6<-
$'86%0-, (+$/%/2/  &8/(*> . 

H8-  A)8);67)  -*I/8160--  (6O*/$'=  
'/*6 , (+86O)*-> , /8-)*'60--  (  A8/-
$'86*$'() , (?6-1//<&$./(.)**/$'-  $/ -
<+'-,  

H8-  A)8);67)  -*I/8160--  
(6O*+  &A/8>;/7)**/$'= , 
(8)1)**+)  861%-,  86$$&-
;-').=*/$'= , A/$.);/(6 -
').=*/$'= , .-*),*/$'=  $/ -
<+'-, É 

W-7*/$'*6>  (6O*/$'=    ;&N/(*/$'-  W-7*/$'*6>  (6O*/$'=   $6-



!

!)$!

1/2/  A8/0)$$6 86?(-'->  
@6O*/$'= $/0-6.=*/,  ?*67-1/$'-  A8/-
0)$$6 

W-7*/$'*6>  ?*67-1/$'=  
A8/0)$$/(  

K/$'  1-8/.D<->  K/$'  (/-*$'()**/$'-  
#*/)  *6?(6*-) :  DA-')8-6*$%-,  '-A  
.-7*/$'-  

#*/)  *6?(6*-) : $6'&8-6*-
$%-, '-A  .-7*/$'-  

J$/<6> $/0-6.=*6>  0)**/$'=  - 4^  J$/<6> $/0-6.=*6>  0)* -
*/$'=  Ð X 

H/')*0-6.=*/  9II)%'-(*6>  (.6$'=  - 
;&N/(*6> 

H/')*0-6.=*/  
9II)%'-(*6>  (.6$'=  Ð 
$()'$%6> 

U$%)'-?1 %6% 8)6.=*6> (/?1/O*/$'=  K6?*/.-%/$'=  ($)2/ , 16$$6 
$&<%&.='&8 %6% /AA/?-0->  
6$%)'-?1& 

 
 H/7)1&  9'-  -?1)*)*->  *)  /7)(-;*+  ;.>  </.=C-*$'(6 , A/7)1&  A/'8)</(6 -
.-$=  16$$/(+)  -$$.);/(6*->  $ A8-1)*)*-)1  $/(8)1)**+N  1)'/;/(  ;.>  A/>( -
.)*->  '6%-N (+(/;/( ? 

, 4+  A8-*-16)1  %6% ;/.O*/) , 7'/  .D;-  1)*>D'$>  $-'&6'-(*/ .  "/$ -
1-7)$%-)  9*)82--  *)  ($)2;6  -?1)*>D'$>  $'/.=  8)?%/, 7'/  1+  *67-*6)1  -$%6'= 
$(>?= 1)O;&  *-1-  -  *6C-1  A/();)*-)1 . 

 
, M6**+)  /<  -?1)*)*--  $/.*)7*/,  6%'-(*/$'-  1+  &O) A8-(+%.-  $(>-

?+(6'= $/  ?;/8/(=)1 , *6C-1  $61/7&($'(-- , */  9'/  '/.=%/  76$'=  (A8-1)8*/  



!

!)%!

1/10) %/$1-7)$%-N 9*)82-, , %/'/8+)  (.->D'  *6 *6$. U (/'  ;6**+)  /  286-
(-$A-*/(+N  9*)82->N *)  $'6.-  $'/.=  O) ;/$'&A*+1-  ;.>  </.=C-*$'(6  %6% 
7-$.6  @/.=I6 , 162*-'*+)  <&8-.  

U $'/.=  (6O*/)  $//'*/C)*-)  1)O;&  9'-1-  9*)82->1-  )E)  *)  /$/?*6*+  (  
*&O*/,  $')A)*-  ;6O)  &7)*+1- -9%$A)8-1)*'6'/861- . 

 
4)N6*-?1  (.->*->  286(-$A-*/(+N  9*8)2-,  ((-N8)(+)  9*)82--  7)8)? 

%8-$'6..+  (  %.)'%6N, M5" , 9A-I-?) ) *67-*6)'  '/.=%/  /$/?*6(6'=$> $/(8) -
1)**/,  *6&%/,. B'/  A8/-$N/;-'  *6 ;/6'/1*/1  &8/(*) . 

36% 7'/  $'6'-$'-%6  1)O;&  168%)861- %/$1-7)$%-N 9*)82-,  -  168%)861- 
A/();)*-> , 86?(-'->  .D;), , 9%/*/1-%- , <-/'+  A/%6 /$'6)'$>   /$*/(*+1  A&-
')1  A/*-16*->  ;6**/,  A8/<.)1+ . 

5/  -  ?;)$=  *)  ($)  A8/$'/ . 5)  $1/'8>  *6 *6.-7-)  '6%/,  -$7)8A+(6DE),  
$'6'-$'-%-  /*6   6*6.-?-8&)'$>  *)  ($)2;6 , 7'/  $(>?6*/ $ A8/'-(/8)7-(/$'=D  -  
?6A&'6**/$'=D ;6**+N . 

H8-7-*+  9'/2/ . 
1) K)?%/) -?1)*)*-)  .D;), , %/'/8/)  I-%$-8&D'  $'6'-$'-7)$%-)  /826*+   

86?*+N $'86*   $'6*/(-'$>  ?61)'*+1  A8- 8)?%-N -?1)*)*->N  %/$1-7)$%-N 



!

!)&!

9*)82-, . H8-  -N /'*/$-').=*/,  &$'/,7-(/$'-  Ð $'6'-$'-7)$%-)  ?6(-$-1/$'-  
*)  $'/.=  %/*'86$'+ . J*-  %6% <+ A)8)<-(6D'$> , A)8)-28+(6D'$> , 2.&C6'$> 
;8&2-1-  I6%'/861- . 

 

!)?  8)?%/2/ 8/$'6  $%/8/$'-  (86E)*->  F)1.-  (  *676.)  2000-N 2/;/(  '8&; -
*/  <+./  <+ &'()8O;6'= , 7'/  86?(/;+  $(>?6*+ $ ;-*61-%/,  %/$1-7)$%-N 9*)8-
2-, . 

2) WD;-  '-A/./2-7)$%-  86?*+). K/$'  6%'-(*/$'-  /;*-N   A8- $(/-N   
9*)82->N $/7)'6)'$>  $ ))  A6;)*-)1  & ;8&2-N, %'/ *67-*6)'  ')8>'=  8)?/*6*$+  
$/  $(/-1-  %/$1-7)$%-1- 9*)82->1- .  

#  '61  2;)  '-A+  1/1 -  5/5  *6N/;>'$>  A8-1)8*/  (  /;-*6%/(/,  A8/A/80-- , 
$'6'-$'-%6  (  $(/-N  $8);*-N  ?*67)*->N *)  1)*>)'$>  ;6O)  A8- 8)?%/1 -?1)*) -
*--  %/$1-7)$%-N 9*)82-, . ]/'>  1)*>)'$>  ;-$A)8$-> , $')A)*=  /'%./*)*-,  
9'-N 86?.-7-,  /'  $8);*)2/  &8/(*> . B'/  %6$6)'$> -  A8-8/$'6  ;)8)(=)( , 86?(--
'->  ($)2/  O-(/2/ . 4-2860-- , A8/0)$$ A)8)1)C-(6*->  86$, *68/;/( , 86?*+N 



!

!)'!

'-A/(  .D;),  (  $/(8)1)**+N  $'86*6N ;).6D'  9'/'  A8/0)$$ )E)  </.))  ?6A&'6*-
*+1 . 

 5/  A/%6 2)*)'-7)$%-)  /$/<)**/$'-  1)O;&  86?(-'+1-  -  86?(-(6DE-1- -
$> $'86*61-  /$'6D'$>  $&E)$'()**+1- .  

 
Q$')$'()**/ , ')1A+  9%/*/1-7)$%/2/  8/$'6  & *-N  -1)D'  A8/'-(/A/./O -

*+,  ?*6% %/88).>0--  $ LOD F)1.- .   



!

!)(!

Q$.-  O) /<R);-*-'=  ($)  $'86*+  (1)$') , '/  $(>?= ')1A/(  -N 86?(-'->   $ 
LOD F)1.-  <&;)'  A8/>(.>'=$> </.))  *6 A-%6N -?1)*)*->   %/$1-7)$%-N 9*)8-
2-, . 

B'/  %6$6)'$> -  <-/'+ , (  76$'*/$'-  A8-8/$'6  %/.)0  ;)8)(=)( . H8/*-06 -
').=*+)  &7)*+)  *)  -E&'  $8);*))  68-I1)'-7)$%/)  A/ ($)1  ;)8)(=>1 , 6 (+;) -
.>D'  28&AA+ $ $&E)$'()**+1-  /$/<)**/$'>1-  8/$'6 . Q$.-  '6%6> 28&AA-8/(%6 
$;).6*6  A8/?/8.-(/ , '/7*/ , '/  <&;&'  28&AA+, %/'/8+)  A/./O-').=*/  -  /'8- -
06').=*/  %/88).-8&D'  $/  $%/8/$'=D (86E)*->  F)1.- .  



!

!))!

 
Q$'= ;/'/C*/  (R);.-(+)  &7)*+) . J*-  A+'6D'$>  *6,'-  A8-8/$'  %/.)0  

;)8)(=)( , (+7'>  -?   -1)DE-N$>  ;6**+N  ($)  -?()$'*+)  $/$'6(.>DE-)  8/$'6 . 
H/.&76)1  $8);*-)  8)?&.='6'+ , '/7*/  %/88).-8&DE-)  $/  $%/8/$'=D (86E) -
*->  F)1.-  -  $ A/%6?6').>1- 86?(-'->  7)./()7)$'(6 . 



!

!*++!



!

!*+*!

 
Q$'= A/;/<*+)  9%/*/1-$'+ . J*-  &N-'8-.-$=   &7)$'= (.->*-)  *6 ')1A+  

9%/*/1-7)$%/2/  8/$'6  1-8/(+N  (/,* . F6(-$-1/$'-  $'6*/(>'$>  '/7*)) . 
 



!

!*+"!

 B'/  $8);*-)  ?*67)*-> . M.> %6O;/,  $'86*+  (  ?6(-$-1/$'-  /'  '-A6  *6$)-
.)*->  9'-  ?6(-$-1/$'-  <&;&' $(/- , A/8/,  A8/'-(/A/./O*+) . 

 
 C"(A%()4D   ;(%#*1%#$ ;.(5"&*6  21'"8+1&4)$ # 3 4(* , +4(  =&"&%#& 

"8=&0 %1 4#;6  1/1 # 5/5 (4%()#4&"D%( E)"(3%(. F4(  *%(/('.#4&.#1"D%1$ 
4#;("(/#$ . 

H/>$*-1 . 



!

!*+#!

 
@+;).>D'  '6% *6?+(6)1+)  ÇA&N.+)È, $./O*/  ()8-I-0-8&)1+  A/*>'-> . 

J<86?*/ : '6%-) >(.)*->  *)(/?1/O*/  A/./O-'=  (  &$./(*&D  ').)O%& (A&$'= 
/*6  <&;)'  </.=C)  *6C),  @$).)**/, ). :/.*0)  (  ').)O%& '6%/2/ 86?1)86 A/./ -
O-'=  1/O*/ , 6 (/'  $76$'=), $(/</;& , ()8&, *6;)O;& , .D</(=  -  ' .; . Ð *)' .  3/7 -
*6> *6&%6 -?&76)' >(.)*-> , /<R)%'+, %/'/8+)  1/O*/  &$./(*/  A/./O-'=  (  ') -
.)O%&. B'-  >(.)*->  ()8-I-0-8&)1+ . #  '&'  (/?1/O*+  (+(/;+  -  ;/%6?6').= -
$'(6  (  861%6N I/816.=*/,  ./2-%- . Q$.-  2;) -'/  I/816.=*6>  ./2-%6 *)  $86<6-
'+(6)'  Ð 1/O*/  A/;*6'&O-'=$>  -  *676'= ;/%6?6'= (  861%6N ;-6.)%'-7)$%/,  
./2-%- . 

5/  ?6 861%61- ;-6.)%'-7)$%/,  ./2-%-  *6&%6 <)$$-.=*6 . F;)$= *67-*6D' -
$> 8).-2-> , I-./$/I-> , 9'-%6 -  ;8&2-)   ;&N/(*+)  A86%'-%-, ')/8-- . 3/7*6>  
*6&%6 ?;)$= '/.=%/  *67-*6)'  $(/,  A&'=. 

3-A+  1/1 -  5/5 9'/  -  ()8-I-0-8&)1+)  A/*>'-> , -  '6%-) ;/$'6'/7*/  /< -
E-) , A/%6 *);/$'&A*+)  ;.>  '/7*/,  *6&%- A/*>'-> , &1/?6%.D7)*->. 



!

!*+$!

3-A  5/5 </.))  O-()'  &<)O;)*->1- , 0)**/$'>1- , $1+$.61- . B'/  '/ , 7'/  
A/;(.6$'*/  8).-2-- , 9'-%), I-./$/I-- , */  A/%6 *)  I-?-%) É  

S)./()7)$'(/ , .D;-  *6N/;>'$>  (  1-8)  I-?-7)$%/1 , -?1)8>)1/1 , ()8-I- -
0-8&)1/1 , -  (   1-8)  ;&N/(*/1 , 2;)  $1+$.+ , 0)**/$'- , &<)O;)*-> , ()86 *)  
-1)D'  $'8/2/2/  I-?-7)$%/2/  -?1)8)*-> . 

 

M.> *6$ (6O*/  '/ , 7'/    *86($'()**+)  0)**/$'-  /O-(6D'  & 86?*+N '-A/(  
.D;),  (  86?*/,  $')A)*-  (  86?*/)  %/$1-7)$%/) (8)1> . J'$D;6  -   *86($'()**+)  
')/8--  *67-*6D'  86$A8/$'86*>'=$> (  /<E)$'()  76E) A8- ?61);.)*--  $%/8/-
$'-  (86E)*->  F)1.- . L;-(-').=*+,  I6%' .  "/*I&0-6*$'(/  %6% I-./$/I$%/)  
&7)*-) , A8-*-16DE)2/  *6 /A8);).)**+N  9'6A6N -  I/81+  8).-2-- , (  "-'6)  
A)8-/;-7)$%-  (/?8/O;6./$=  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- .  

 



!

!*+%!

 
 
H8-  (+$/%/,  $%/8/$'-  (86E)*->  F)1.-  $'/8/**-%/(  "/*I&0->  '8)'-8/ -

(6.- , $O-26.- , -?2/*>.- . @ $(/)  %/$1-7)$%/) (8)1>  %/*I&0-6*$'(/  $'6*/(- -
./$=  2/$&;68$'()**/,  8).-2-), .  M6 -  (/?*-%./  /*/  (  &$./(->N  <.62/;6'*+N  
;.>  6%'-(*/$'-  .-0   '-A6  5/5. 



!

!*+&!

 
 H/;/<*+)  8)?&.='6'+  A/.&7-.-  -  1+ . M6**+)  BBG /<$.);/(6*-,  <+.-  

$/(1)E)*+  $ ;6**+1- , %/'/8+)  ;-62*/$'-8/(6.-  0)**/$'-  & .D;),  *6 <)$$/-
?*6').=*/1  &8/(*) . M&N/(*/$'=  %6% 0)**/$'=  (/  ($)1  1*/2//<86?--  ))  A8/>(-
.)*->  /O-(6)'  & .D;),  76E) A8- ?61);.)*--  $%/8/$'-   (86E)*->  F)1.- . 

@;8&2 & .D;),  $'6*/(-'$>  </.=C)  '/2/ , 7'/  $./O*/  -?1)8-'= . ]/'>  &O) 
)$'=  ')N*/./2--  -?1)8)*->  -  9'-N ().-7-* . 

#1))1  &$'/,7-(&D  ?6(-$-1/$'= : 



!

!*+'!

 
 
G%(/('.#4&.#1"D%1$ 4#;("(/#$  =&"&%#$ "8=&0 %1 4#;6  1/1 # 5/5. 
 F6%/*+ I/816.=*/,  ./2-%-  /286*-7)*+ , %/2;6 8)7= -;)'  /  1*/2/%8-') -

8-6.=*/,  '-A/./2-- . 
!+(6)'  $-'&60-> , %/2;6 /'*)$)*-)  % '/1&  -.-  -*/1&  '-A& , A$-N/'-A& 

A8);/A8);).>)'$>   *)  /;*-1 -;(&1>  A8-?*6%61-, 6 -N $-$')1/, . H8-  9'/1  
;6**+N  A8-?*6%/( 1/O)'  <+'=  '6%/,   /28/1*/)  %/.-7)$'(/ , 7'/   /'86?-'=  -N 
I/816.=*/ -./2-7)$%-  *)(/?1/O*/ . 

M/A&$'-1 , $76$'.-(+,   -  *)$76$'*+,  7)./()% . M.> $76$'.-(/2/  7)./()%6  
A8-$&E) $'/.=%/  7)8'  -  N686%')8-$'-%, 7'/  1&;8),C-)  .D;-  F)1.- , A)8)-
7-$.>> -N  $ 1/1)*'6  A/>(.)*->  9'/2/  $./(6  86*))  -  ;/  *6C-N ;*), , *)  ?6%/*-
7-.-  $(/,  '8&;  ($1.: 467)N-*  U.Q. -  ;8 .). 

4/O)1  .-  1+  $%6?6'=, 7'/  *6 F)1.)  )$'=  N/'>  <+ /;-*  7)./()% , %/'/8/1&  
<+.-  <+ A8-$&E- ($)  A8-?*6%- $76$'=>, %/'/8+)  A)8)7-$.-.-  1&;8)0+ ? 



!

!*+(!

#  7)1  </.))  86?(-(6)'$>  *6&%6, ')1  76E) $'6.%-(6)'$>  $ $-'&60-), , %/-
2;6 A)8)7-$.-'=  ($)  A8-?*6%-, %/'/8+)  N686%')8*+ %6%/1&-'/  /<R)%'&, >(.) -
*-D  A8/$'/  *)(/?1/O*/ . 

J'$D;6  ($)  ?6%6*7-(6)'$> -*'&-'-(*+1  A/*-16*-)1   '6%/2/ $./(6 , (  
*6C)1  A8-1)8)  $76$'=>, %6O;+1 7)./()%/1  -*;-(-;&6.=*/ . 5-%'/  '6%-) 
A8-?*6%- -  *)  A)8)7-$.>)' , ;6O)  & $)<> (  2/./() . LA/'8)<.)*-)  A/;/<*+N , 
$./O*/  ()8-I-0-8&)1+N  A/*>'-,   A8)(86E6)'  A8/0)$$ -N &A/'8)<.)*->  (  
-$%&$$'(/, -*'&-0-D  -  $'6*/(-'$>  16./  (/?1/O*+1  (  861%6N %.6$$-7)$%/, 
*6&%-. K6?() 7'/  I-./$/I+  A/$&;676' /  $76$'=)É #  '/ , /$'6(6>$= *6 &8/(*)  
I-./$/I$%/1 , *)  $'&A6> (  2&E&  8)6.=*/,  O-?*- . K).-2-- , A/9'+ , A-$6').-  
$&;676' /  $76$'=) A/$'/>**/ . B'/  -N (/'7-*6 . 

H/*-16*-)  '-A/(   1/1 -  '-A  5/5   $N/;*/  A/*-16*-D  $76$'=> 7)./()7) -
$%/2/: $.-C%/1  1*/2/  &$%/.=?6DE-N A8-?*6%/(.  

36%, 7'/  & /;*/2/  7)./()%6 , 6 ')1  & 28&AA+ .-0 , /;*/(8)1)**/  -N *)  
*6,'- . #  ')1  *)  1)*)) , 1+  2/(/8-1 , 7'/  9'/'  7)./()%  $76$'.-( , 6 9'/'  *)  
$76$'.-( . H8-1)8*/  '6%O) /<$'/-'  ;)./  $ %.6$$-I-%60-),  .D;), , $'86* , 
<-/'+  *6 '-A+  1/1 -  5/5.  

 



!

!*+)!

 
 
5/  '&'  1+  -1))1  %/*)7*+,  %8-')8-, : ;6**+,  '-A  .&7C) , &$A)C*))  86?-

(-(6)'$>  A8- 8/$') , 6 9'/'  A8- A6;)*--  %/$1-7)$%-N 9*)82-, , $(>?6**+N $/  
$%/8/$'=D (86E)*->  F)1.- . 

#1))1  -  ;6**+)  %/1A.)%$*+N A$-N/./2-7)$%-N -$$.);/(6*-, , 2;)  ;6* -
*+)  7)8'+ , )$')$'()**/  /$*/(*+) , A)8)7-$.)*+ . 5/  A8-1)*-').=*/  % %/*-
%8)'*/1&  7)./()%&  76$'= -? 9'-N 7)8'  1/O)'  & *)2/  <+'= , 6 76$'= /'$&'$'(/ -
(6'= . 

#  /<+7*/  ;.>  /A8);).)*->  '-A6  1/1 -  5/5 A86%'-%-, /<+7*+)  .D;-  -$-
A/.=?&D'  A8-(+7*/) , <.-?%/)  ;.>  -N A/*-16*->  A/*>'-) , %/'/8/)  /<E)A8- -
*>'/  -  </.=C-*$'(/1  /%8&O6DE-N. 56A8-1)8  &76$'*-%- 8+*%6 6%0-, -?1) -
*)*->  .D;),  (  A./$%/$'-  '-A  1/1 Ð 5/5 ?61)*>D'  /<86?/1 : /O-(6)'  '/  O6;-
*/$'= , '/  $'86N. 

M).)*-)  '-A/(  *6 1/1 -  5/5 9'/  %6% <+ ;).)*-)  9*)82--  A/ A/.D$61  Ð 
_O*+,  -  :)()8*+,  162*-'*+,  A/.D$ , A/./O-').=*+,  -  /'8-06').=*+,  
?68>; -  ;8 .  J$*/(*+)  9*)82)'-7)$%-)  9II)%'+  A8/')%6D'  A8- *6.-7--  ;(&N 
A/.D$/( .  



!

!**+!

#  '/.=%/  /'*/C)*-> , A/8/,  ()$=16 %/*I.-%'*+) ,  1)O;&  '-A61-  1/1 -  
5/5 ;6D'  9II)%'  86?(-'->  7)./()%6 , 7)./()7)$'(6 . 

@ *1.'&.1,  '()*#+&)'#,  -%&./#0. 
"/$1-7)$%-)  9*)82--  -1)D'  (-N8)(/,  N686%')8, /*-  %6% <+ (./O)*+  

;8&2 (  ;8&26. 468%)8+  %/$1-7)$%-N 9*)82-,  /<.6;6D'  86?*/,  %/1A)')*'*/ -
$'=D ;.>  86?*+N 0-%./( . @ 16$C'6<) $'/.)'-, , '+$>7).)'-,   &8/()*=  "6$-
A-,$%/2/  1/8>  ;/$'6'/7*/  '/7*/  &%6?+(6)' *6 A-%- $1)*+  9'-N 9*)82-, . 

@-;*/ , 7'/  168%)8 286(-$A-*/(+N  -  9*)82-,  -  $/.*)7*6>  6%'-(*/$'=  
*6N/;>'$>  (  ?)8%6.=*/1 /'*/C)*-- .  



!

!***!

 @ 16$C'6<) $'/.)'-,  N/8/C/  86</'6D'  C-8-*6  %/.)0  ;)8)(=)( , %/*0)* -
'860->  (  *-N   -?/'/A/( . 5/  '&'  (/?1/O*+  $&E)$'()**+)  /C-<%- . M)./  (  '/1 , 
7'/  ;)8)(=>  A8-86$'6D'  A/-86?*/1& A8- $/7)'6*--  86?*+N %/$1-7)$%-N 9*)8-
2-, , *)  (  &*-$/*  $ $/.*)7*/,  6%'-(*/$'=D . 

J<R>$*-'=  N&;C-,  A8-8/$'  ;)8)(=)(  A8- </.))  (+$/%/,  $/.*)7*/,  6%-
'-(*/$'-  1/O*/  O68/, . 5/  ;)./  (  '/1 , 7'/  *)6;)%(6'*/$'=  A8-8/$'6  <-/'+  
$/.*)7*/,  6%'-(*/$'-   N686%')8*6 -  ;.>  :)()86 . 

56 286I-%) (-;*/ , 7'/  <+(6D'  A)8-/;+ , %/2;6  ;)8)(=>  86$'&' .&7C)  
A8- (+$/%/,  $/.*)7*/,  6%'-(*/$'- , 6 %/2;6 Ð A8- *-?%/, . @/?1/O*/  9'/  
/C-<%-  8)%/*$'8&%0--? 

!)8)1  ;6**+)  ?6 /'*/$-').=*/  *);6(*-,  $8/%. 



!

!**"!

36% 1/O)'  <+'= ,  (  9'/1  (-*/(6'6  %/$1-7)$%6> 9*)82->, %/'/86> $(>?6*6 
$ 8)?%-1 ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.- ? M/<6(-1  (  286I-% LOD 
F)1.- . 



!

!**#!

 
36% /*/  -  )$'= . M6O) A8- 1-*-16.=*/,  $/.*)7*/,  6%'-(*/$'-   *6 :)()8)  

A8- (+$/%-N 286(-$A-*/(+N  9*)82->N A8-8/$'  ;)8)(=)(  (+C) . K/$'  <-/'+  
?6(-$-'  *)  '/.=%/  /'  $/.*)7*/,  6%'-(*/$'- , */  -  /'  286(-$A-*/(+N  9*)82-, . 
#  (%.6; 9'-N ().-%-N  %/$1-7)$%-N 9*)82-,  (  86?(-'-)  <-/'+  -  7)./()7)$'(6  
(  86?*/)  %/$1-7)$%/) (8)1>  86?*+, .  B'/  %6% %676*-) *6 %67).>N: '/  </.=C)  
%-*)'-7)$%/,  9*)82-- , '/  A/')*0-6.=*/, .  @$> -$'/8->  7)./()7)$'(6  Ç*6A--
$6*6È 9'-1-  ().-%-1-  9*)82->1- . J*-  I/81-8&D'  86?*+) '-A+  .D;), , */  
7'/  )E)  </.))  &;-(-').=*/  Ð 86?*+) &76$'%- 2/./(*/2/  1/?26.  

K6?(-'-)  9%/*/1-%-  '6%O) ?6(-$-'  /'  $//'*/C)*->  9'-N ().-%-N  %/$1--
7)$%-N 9*)82-, . 



!

!**$!

 
M.> 86?(-'->  9%/*/1-%- , ;.>  I/81-8/(6*->  $/?*6*->  .D;),  </.))  (6O-

*6 286(-$A-*/(6>  9*)82->.  
@ $(>?- $ 9'-1  -$%.D7-').=*+1-  (/?1/O*/$'>1-  (  $/0-/%/$1/./2--  

/<.6;6)'   '6%/,  168%)8 %6% %/*0)*'860->  -?/'/A/(  -  86?*+N ()E)$'(  (  %)8-
*6N .=;6 . 



!

!**%!

"/*0)*'860->  86?*+N -?/'/A/(  N/8/C/  %/88).-8&)'  $ LOD F)1.- , $ 
&8/(*)1  "6$A-,$%/2/  1/8>  -  ' .; . 468%)8+ %/$1-7)$%-N 9*)82-,  (?6-1/$(> -
?6*+, '/7*/$'=  %6O;/2/ 1/O*/  A/;'()8;-'= , &'/7*-'=  ;8&2-1- . 



!

!**&!

36% 7'/  $%/8/$'= (86E)*->  F)1.-  ()$=16 '/7*+,  -  &*-%6.=*+,  168%)8 
%/$1-7)$%-N 9*)82-, . J*  A/?(/.>)'  /;*/(8)1)**/  6*6.-?-8/(6'=  -N 86?*+) 
0-%.+, (./O)**+)  ;8&2 (  ;8&26. 

@/?=1)1 %/8/'%-,  0-%.. 



!

!**'!

 
"/$1-7)$%-)  9*)82--  9'/  A8-7-*6 . #?1)*)*-)  A/();)*->  &76$'*-%/(  

8+*%6 Ð $.);$'(-) . H8-7-*6  A8);C)$'(&)'  $.);$'(-D . F/./'/  Ð ?6E-'*+,  
6%'-(. H8-  8/$')  $'86N6 ?6 (./O)**+)  $8);$'(6  Ð  &76$'*-%- I/*;/(+N  8+* -
%/( /<+7*/  A)8)%.6;+(6D'$>  (  ?/./'/ . J<86E6)1$> % '6<.-0)  7)8'  .-7*/$'-  
.-0  '-A6  1/1. B'/'  '-A  .-7*/$'-  &A86(.>)1 $'86N/1. 

K)C)*-)  A)8),'-  /'  (./O)*->   </.=C-N  $8);$'(  *)  (  6%0--, 6 (  ?/./'/  
/<+7*/  A8-*-16)'$>  %/..)%'-(*/ . 46$$/(/)  (./O)*-)  (  ?/./'/  /$&E)$'(.> -
D'  86?.-7*+)  I/*;+ , 2/$&;68$'(/ É H8-1)8*/  *);).>  *6 A8-*>'-)   A/;/< -
*+N 8)C)*-,  8)C)*->  &N/;-./  (  '8)(/O*+)  ;.>  I-*6*$/(+N  8+*%/(     168-
'/($%-)  ;*-  2020 2/;6 . 



!

!**(!

 
:1)$'-(  286I-%- *6 5 ;*),  A/.&76)1  A/7'-  -;)6.=*/)  $//'*/C)*-)  

286I-%/( . 
Q$.-  O) $/A/$'6(-'=  ;6**+)  286I-%- (  ;*)(*+N  0-%.6N ?6 *)$%/.=%/ 1) -

$>0)( Ð (+>(.)**6>  ?6(-$-1/$'=  A8/A6;)' . ]/'>  /$'6*)'$>  (  ;)$>'-.)'*-N , 
2/;/(+N  0-%.6N.   

@ 9'-N 0-%.6N  0)*6  ?/./'6  (?.)'6)'  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.-  
-  A6;6)'  A8- ))  ?61);.)*-- . 



!

!**)!

 
F*6'/%-  I-*6*$/(+N  8+*%/(   $7-'6D' , 7'/  ?/./'/  9'/  ?6E-'*+,  6%'-(. 

Y)*6  *6 *)2/  *67-*6)'  86$'- , %/2;6 ;).6  (  9%/*/1-%) -;&'  A./N/ , %/2;6 $'86N 
/N(6'+(6)'  -*()$'/8/( . 5/  $'86N 9'/  '-A-7*/)  $/$'/>*-)  .-0  '-A6  1/1. J*  
-1-  &A86(.>)' : $1/'8-1  (*-16').=*/  *6 A)8)7)*=  $(/,$'(  .-7*/$'- , %/'/8+)  
N686%')8*+ ;.>  9'/2/  '-A6 . M6, $'86N Ð 1/'-(  (  A/();)*--  ;6**/2/  '-A6  .D -
;), . #  %/2;6 </.=C-*$'(/  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.-  $'6*/(-'$>  
</.))  A/;()8O)*6  $'86N&, '/  ?6%/*/1)8*/  A8/>(.>)'$>  1/'-(  (/,'-  (  ?6E-' -
*+)  6%'-(+ . :'86N  6%'-(-?-8&)'  1/'-(  -?<)26*->. B'/  '6%. 

5/  )$'=  -  </.))  2.&</%-) A8-7-*+ . 
Y)*6  ?/./'6  *6%8)A%/ ÇA8-(>?6*6È % &8/O6,*/$'- . 



!

!*"+!

Y)*6  ?/./'6  %/88).-8&)'   -  $ A8-8/$'/1  ;)8)(=)( , $ 86?(-'-)1  <-/'+ .  



!

!*"*!

H8/;&%0-> $).=$%/2/ N/?>,$'(6  .)O-'  (  /$*/()  8/$'6  ;/<6(.)**/,  $'/- -
1/$'-  (  A-E)(/,  -  /<86<6'+(6DE),  A8/1+C.)**/$'- . 5)'   $+8=> Ð *)'  ;/ -
$'6'/7*/2/  ;/N/;6  (  8)6.=*/,  9%/*/1-%).  J'$D;6  '/(68+  ;/8/O6D'  A/ /<R-
)%'-(*+1  A8-7-*61 , (/  1*/2/1  $(>?6**+1-  $ %/$1-7)$%-1- 9*)82->1- . K/$'  
0)*+  ?/./'6  -  /'86O6)'  ;6**+,  I6%' . :'86N  ?6 '/ , 7'/  *)  N(6'-'  $61/2/  *)/< -
N/;-1/2/  ;.>  O-?*- , 7'/  0)*6  9'/2/  $61/2/  *)/<N/;-1/2/  *67*)'  86$'-  - 
-1))'  1)$'/  <+'= . JE&E)*-)  *)N(6'%- , *);/$'6'%6  7)2/ -'/  A/;$')2-(6)'  -* -
I.>0-D . :'86')2->  (./O)*->  $8);$'(  (  ?/./'/  A8- 8/$')  $%/8/$'-  (86E)*->  



!

!*""!

F)1.-  -1))'  -  2.&</%/ 860-/*6.=*+,  $1+$. . 36%/, 860-/*6.=*+,  $1+$.  
76E) A/%6?+(6D' .-06  '-A6  5/5, $'86N Ð .-06  '-A6  1/1. U (/'  0)*6  6%0-, A/; -
$%6%-(6)' (  1/1)*' , %/2;6 86$')'  &8/O6,*/$'= , %/2;6 A8-$&'$'(&D'  8)6.=*+)  
&$A)N- (  $).=$%/1 N/?>,$'() , %/2;6 /<R)%'-(*/  A8/1+C.)**/$'=  -1))'  ;/ -
$'6'/7*/)  %/.-7)$'(/  $+8=> A/ ;)C)(/,  0)*) .  

 
H8-  -?<+'%) $).=N/?A8/;&%0-- 0)*6  *6 $+8=) A6;6)' , </.=C6> 76$'=  

;/<6(.)**/,  $'/-1/$'-  I/81-8&)'$>  (  A8/1+C.)**/$'- . J'$D;6  86$')'  -  
0)*6  6%0-,.  



!

!*"#!

5/  ?6 9'/,  ?6(-$-1/$'=D  $'/-'  -  </.))   2.&</%6>. @ 1/1)*' , %/2;6 (+C)  
&8/O6,*/$'= , %/2;6 (+C)  A8/;&%'-(*/$'=  $).=$%/2/ N/?>,$'(6  (6 9'/  76E) 
A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- ) 76E) (+C)  -  86</'/$A/$/<*/$'= , 
A8/-?(/;-').=*/$'=  '8&;6  & 86</'*-%/( . 

#  9'/  $/(A6;6)'  $ ')1 , 7'/  .D;-  76E) 1)*>D'$>  (  $'/8/*&  .-0  '-A6  5/5. 
L  &76$'*-%/(  8+*%6 (+86<6'+(6D'$>  ;-*61-7)$%-)  $')8)/'-A+ , A8--

(+7%- *6 <)$$/?*6').=*/1  &8/(*) . !.62/;68>  9'-1  <)$$/?*6').=*+1  %/1A)-
')*0->1  286(-$A-*/(+)  9*)82--  /';).=*+)  .-7*/$'-  &.6(.-(6D'  -*'&-'-( -
*/ . "'/  -1))'  '6%&D -*'&-0-D   - -1))'  &$A)N- *6 I/*;/(+N  8+*%6N, /*-  (  
6('/8-')') , % *-1  A8-$.&C-(6D'$> . U (/'  %6% /*-  /<R>$*>D' $(/D  -*'&-0-D  
Ð 9'/  /$/<+,  (/A8/$ , A/8/,  /*  -1))'  $.6</)  /'*/C)*-)  % 8)6.=*+1  A8-7-* -
*/ -$.);$'()**+1  $(>?>1. 56-</.))  7)$'*+)  $A)0-6.-$'+  A/ 8+*%61 ;6O)  
/'%6?+(6D'$> 6*6.-?-8/(6'=  A8-7-*+  )2/  -?1)*)*-> . J*-  2/(/8>'  /  0).>N 
8+*%6 *6 <.-O6,C))  (8)1> , /  $/A8/'-(.)*--   8+*%6 *6 '/1  -.-  -*/1  &8/(*)  
-  ' .; . Q$.-  /</<E-'=  -N 86$$&O;)*->, '/  /*-  2/(/8>'  /  ?6%/*/1)8*/$'>N   
(-N8)(+N  9*)82->N. H/;  (.->*-)1  9'/,  -*'&-0--  -  $//'()'$'(&DE-N  86$7)-
'/(  8+*/% ?/./'6  I/81-8&)'$>  A8-.)O*/  (  $//'()'$'(--  $/  $%/8/$'=D (86-
E)*->  F)1.- . 



!

!*"$!

 
5/  A8/<.)16  *)  $'/.=  A8/$'6. H8-  $1)*)  '-A6  &76$'*-%/(  8+*%6 9'-  ?6-

(-$-1/$'-  1/2&'  ?61)*-'=$>  *6 A8/'-(/A/./O*+) . ]/'>  A/%6 /*-  $'6<-.=*+ : 
1)*=C)  A8/-?(/;>'  '/(68/(  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.-  (*-O)  A8/-
-?(/;-').=*/$'=  '8&;6 , 1)*=C)  &8/O6,*/$'= , A8/;&%'-(*/$'=  $).=$%/2/ N/-
?>,$'(6 ) Ð (+C)  0)*6  ?/./'6 , 1)*=C)  $'/>'  '/(68+ , )$.-  -N 0)*& (+86?-'=  (  
?/./') . 



!

!*"%!

 
 56 %6%/)-'/  (8)1>  $&<R)%'-(*+1-  8)C)*->1-  '6%&D ?6(-$-1/$'=  1/O -

*/  ;)I/81-8/(6'= , *6A8-1)8 , A&')1  /'1)*+  ?/./'/2/  $'6*;68'6 .  5/  '/.=%/  
*6 %6%/)-'/  (8)1> . 

:/(A6;)*-)   ;*)(*+N  0-%./(  LOD   -  0-%./( , A-%/( %6%/2/-'/  A8/0)$$6 
A/ (8)1)*-  (  '/7%6N <-I&8%60--   Ð (6O*+,   A8/2*/$'-7)$%-,  A8-?*6%, ;6O)  
)$.-  9'6 ?6(-$-1/$'=  $/  (8)1)*)1  A8/A6;6)' .  5)8);%/  (  $-$')1)  </.))  (+$/ -
%/2/ A/8>;%6 '6%6> ?6%/*/1)8*/$'=  (+86O)*6  8).=)I*)) . @ A8-1)8)  $ 0)*/,  
?/./'6  /*6  A8/>(.>)'$>  (  2/;/(+N  -  ;)$>'-.)'*-N  0-%.6N. 

U*6./2->  $ -28/,  (  <-.=>8; , %/2;6 $'/.  7&'= *6%./*)* . H8-  &;68) C68+ 
.)'>'  (  '& $'/8/*& , (  %6%&D -N A/$.6.  -28/%. 5/  7)8)? *)%/'/8/)  (8)1>  /*-  
$/<-86D'$> *6 '/1   %86) $'/.6 , %/'/8+,  *-O) . 



!

!*"&!

QE) 6*6./2-> . Q$.-  <86'= 8)C)*->  %6O;/2/ /';).=*/2/  -28/%6 *6 8+*%) 
6%0-,, '/  9'/  $&2&</ $&<R)%'-(*+) 8)C)*-> , %/'/8+)  ?6(-$>' /'  $/?*6*->  
-1)**/  ;6**/2/  7)./()%6 . 5/  %6% '/.=%/  1+  (/?=1)1  ($)N &76$'*-%/(  8+*%6, 
'/  -N 8)C)*->  ;/$'6'/7*/  '/7*/  ./O6'$>  *6 0-%.+ -?1)*)*->  %/$1-7)$%-N 
9*)82-, . "6O;+,  /';).=*+,  C68 1/O)'  <+'=  *6 .D</1  &76$'%) $'/.6 , */  
</.=C6> 76$'= (  '/, , %/'/86> *-O) .  

 @ ?6(-$-1/$'-  /'  $/$'/>*->  A$-N-%- &76$'*-%/(  8+*%6 *6 -N 8)C)*->  
(.->D'  %6% 9.)%'8/162*-'*+)  9*)82-- , '6% -  286(-$A-*/(+) . 

:I/81&.-8&)1  (6O*&D 1+$.= : 7)1  ;.-').=*))  $8/% A/ %/'/8/1&  -$-
A/.=?&D'$> (+()8)**+)  168%)8+ %/$1-7)$%-N 9*)82-, , ')1  (+C)  $')A)*=  -N 
$/(A6;)*->  $ 86?(-'-)1  7)./()7)$'(6 , 9%/*/1-%- , <-/'+ . S)1  %/8/7) $8/% A/ 
%/'/8/1&  ;6)'$>  A8/2*/?, ')1  </.=C)  (  *)1  $&<R)%'-(*/2/ , $.&76,*/2/ , ')1  
*-O)  )2/  '/7*/$'= . H/  LOD F)1.-  (  A8-*0-A)  *)(/?1/O)*  A8/2*/? $ '/7*/ -
$'=D 1)*))  $&'/%. M.> 9'/2/  )$'=  -*+)  1)'/;+  -  1)'/;-%- . B'/  2/(/8-'  /  
'/1 , 7'/  $/0-/%/$1/./2->  *)  1/O)'  ?61)*-'=   ?*6*-> A8);$'6(-').),  %/*-
%8)'*+N *6&%, */  1/O)'   1)'/;/./2-7)$%-  A/1/7=  -N $-$')1*))  -$A/.=?/ -
(6'= ,   A8-(>?6'= % 2.&<-**+1  A8-7-*61  86?(-'->  7)./()7)$'(6  Ð % %/$1-7)-
$%-1 9*)82->1. 

S-'6>  %6O;&D $'6'=D  $A86(/7*-%6 (6O*/  A/*-16'= , 7'/  /*6   /'86O6)'  
%6%/,-'/  /;-*  6$A)%' A8/<.)1+  -? 1*/O)$'(6 . 5/  '6% &$'8/)*/  *6C)  1+C.) -
*-) , (  '/1  7-$.)  -  *6&7*/) . @ /;*/1  6%') ./2-7)$%/2/  6*6.-?6 1+   $A/$/<*+  
2/(/8-'=  /<  /;*/1  A8-?*6%). B'-1  /<&$./(.)*/  -  '/ , 7'/  *)%/'/8+)   A8-*0- -
A-6.=*+)  286I-%-, '6<.-0+  A/('/8>D'$> . H/  " . H8&'%/(& $A)0-6.-$'  9'/  
I.D$ , 86?;&'+,  $ /;*/,  $'/8/*+ . "6% A/%6?6. /A+' , &?%-) $A)0-6.-$'+  7- -
'6D'  '/.=%/  %6$6DE-)$> -N $'6'=- , *)(/.=*/  &A&$%6> A8-*0-A-6.=*+)  A/-
./O)*->  -? ;8&2-N.  H/('/8+  /%6?6.-$= *)/<N/;-1+  (  -*')8)$6N  &?%-N $A)-
0-6.-$'/( . 

@ $A86(/7*-%) $/<86*+ %/*0)A0-- , 286I-%- *6-</.))  A8/*-06').=*+N  
*6&7*+N /826*-?60-, , &7)*+N. 4*/2-N  -$$.);/(6').),  &O) *)'  (  *6C),  O-?-
*- . 5/  /*-  A)8);6.-  $(/-  ?*6*->, 8)?&.='6'+  /A+'/( , (  '/1  7-$.)  -  *)/A&<-
.-%/(6**+)  86*)) ,  *61 , (  '/1  7-$.)  -  A-C&E)1& ;6**+)  $'8/%-.  B'-  *) -
<8/$%-) A8- O-?*- , */  2.&</%-) (  $(/),  $&'-  .D;- . @$), *6 %/2/ ;).6D'$>  
$$+.%- (  $A86(/7*-%), A/ A86(& >(.>D'$>  $/6('/861-  ;6**/2/  '8&;6 .  @ $-.&  
7)2/   $/<-86').=  ;6**+N  ?*6*-,  A/?(/.-.   $7-'6'=  $)<> '/.=%/  8);6%'/8/1   
*6A-$6**/2/ . 

 
 



!

!*"'!

O6+)2243%02*E - .4+05CA4)  3 .)N<#%"+0<%&: 0*%0Q)%49: 4   
/02.4$)2/4)  -%)+644 

@6O*),C-)  8)C)*->  A/ (/,*)  -  1-8&, %6% -  8)C)*->  *6 I/*;/(+N  8+* -
%6N, *6 8+*%6N ?/./'6 , A8-*-16D'$>  (   '/7%6N <-I&8%60--  %/$1-7)$%-N 
9*)82-, , '/  )$'=  (  '/7%6N -?1)*)*->  $%/8/$'-  (86E)*->  F)1.- . 

:616>  (+$/%6> $%/8/$'= (86E)*->  F)1.-  ?6 (8)1>  $/(8)1)**+N  -?1)8) -
*-,  <+.6  (  1962 2/;& . B'/  2/; , %/2;6 (A)8(+)  (  -$'/8--    A8)?-;)*'  :`U  
/';6.  A8-%6? A/(+$-'=  </)(&D  2/'/(*/$'=  (//8&O)**+N  $-.  ;/  &8/( -
*> DEFCON-2. B'/  A)8-/;  "68-<$%/2/ %8-?-$6.   

@ .D</1  ')7)*--  $/<+'-,  )$'=  '/ , 7'/  ?6(-$-'  /'  $&<R)%'6 A8-*>'->  8)-
C)*-, , -  8)C)*-> , %/'/8+)  (+')%6D'  *)  -? $(/</;+  )2/  (/.- , 6 -? *)/<N/;- -
1/$'- .   J<86'-1$>  % ')1  8)C)*->1 , %/'/8+)  A8-*-16.-  2.6(*+)  &76$'*-%- 
$/<+'-,  A/ $/<$'()**/,  -*-0-6'-() .  

H/(/;  ;.>  *686$'6*->  *6A8>O)**/$'-  1)O;&  $'86*61-  A/;6.-  :`U . 
J*-  86?1)$'-.-  (  3&80--  86%)'+ $ >;)8*+1-  ?68>;61-, %/'/8+)  <&%(6.=*/ 
?6 $7-'6**+)  1-*&'+  1/2.-  ;/$'-2*&'=  ')88-'/8--  :::K . K)C)*-)  A8-*>'/  
A8- ()$=16 (+$/%/,  $%/8/$'-  (86E)*->  F)1.-  (*-?%-) ?*67)*->  LOD). J*6  
/$'6(6.6$=  '6%/(/,  -  (  1962 2/;& . 

! 
 
 "/..)%'-(*/)  8)C)*-)  /  1)86N A8/'-(/;),$'(->  Ð 86?1)E)*->  86%)' *6 

"&<)  Ð <+./  A8-*>'/  A8- 8)?%/1 (/?86$'6*--  $%/8/$'-  (86E)*->  F)1.-  



!

!*"(!

(&1)*=C)*-)  LOD) (  861%6N -  <)? '/2/  ))  (+$/%/,  $%/8/$'-  (  16$C'6<) ;)$>-
'-.)'-, . 

M6.))  /$*/(*+)  8)C)*->  *6 286I-%6N. 

 
F6 86?8>;%& *6A8>O)**/$'-  -  *6 (?6-1*+)    &$'&A%- $'/8/*+  A/C.-  A8- 

?61);.)*--  $%/8/$'-  (86E)*->  F)1.- . B'/  /'*/$-'$>  % ;*)(*+1 , 1)$>7*+1  
0-%.61. 



!

!*")!

 
:/.*)7*6>  6%'-(*/$'=  (  1962 2/;&  <+.6  1-*-16.=*/, . 

 
:/(A6;)*-)  6*/16.-,   $%/8/$'-  (86E)*->  F)1.-  $ (+$/%/,  $/.*)7*/,  

6%'-(*/$'=D  $(>?6*/ (  K/$$--  $ /$/<+1-  $/<+'->1- : 1905, 1917, 1991, 1993 
2/;+  -  ;8 . 



!

!*#+!

4+  -1))1  I6%'+  /</$'8)*->  -*$'-*%'/(  7)./()%6  -  7)./()7)$'(6  (  1/ -
1)*'  8)?%/2/ &$%/8)*-> $%/8/$'-  (86E)*->  F)1.- . U 7'/  A8/-$N/;-'  A8- ))  
8)?%/1 ?61);.)*-- ? 

H8-  .D</,  $-$')1)  $86(*)*-, , /0)*/%  ?61);.)*-)  $%/8/$'-  (86E)*->  
F)1.-  $(>?6*/ $ 1-8/.D<-(+1-  ')*;)*0->1- , &$%/8)*-) Ð $ (/,*61-  -  (/)* -
*/,  *6A8>O)**/$'=D . 36%/(6 $&E*/$'=  *6$, .D;), .  

5)/<+7*+)  ;6**+) .   M.> $61+N /'76>**+N  $%)A'-%/( )E)  /;-*  286I-%. 
 



!

!*#*!

 
@ 1-8)  $&E)$'(&)'  /826*-?60->, %/'/86> $%8&A&.)?*/ $/<-86)'  ($)  $.&-

76- $/()8C)**+N  ')86%'/( . B'/  ;)$>'%-  '+$>7 $.&76)( (  ')7)*-)  2/;6 . 4+  
(?>.-  '8-  2/;6  -  86$$7-'6.-  %/.-7)$'(/  &<-'+N (  8)?&.='6')  ')86%'/(  ?6 '8-  
2/;6  (  %6O;/1 1)$>0).  36%O) <+./  86$$7-'6*/  ?*67)*-)  LOD (  %6O;/,  *);) -
.)  2/;6  (86$7)'+  ]6,8&.-*6  U.). M(6 286I-%6 $/A/$'6(.)*/ .  @ 1)$>0+ 
*6-</.))  (+$/%/,  $%/8/$'-  (86E)*->  F)1.-  (  ')86%'6N A/2-<6./  </.))  10 
'+$>7 7)./()%  (  1)$>0. @ 1)$>0+ 1);.)**/,  $%/8/$'-  (86E)*->  F)1.-  /'  
')86%'/(  ?6 1)$>0 A/2-<6./  (  86?+ 1)*=C) . @$) .)2%/ A)8)A8/()8>)'$> . B'/  
<6?6 ;6**+N  A/ LOD -  <6?6 ;6**+N  GTD. 

@ '/7%6N <-I&8%60--  -?1)*)*->  $%/8/$'-  (86E)*->  F)1.-  1+  A8-*-16 -
)1  $61+) $&;=</*/$*+)  8)C)*->  (  (/A8/$6N (/,*+  -   1-86. 

@ '/7%)  16%$-16.=*/,  $%/8/$'-  (86E)*->  F)1.- , 1-*-16.=*/2/  LOD 
86$')'  $')A)*=  628)$$-(*/$'-  .D;), , 7'/  /'86O6)'$>  -  (  8)C)*->N  (+$C)2/  
A/.-'-7)$%/2/  8&%/(/;$'(6 . 



!

!*#"!

@ '/7%6N  ?61);.)*->   $%/8/$'-  (86E)*->  F)1.-  7-$./  O)8'(  (/,*  
A6;6)' . 
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!"# &'()*+&,&-./0&12&/3-4&5267&+&1829(:;&6:(<&=&526>?&@256A&=(*+,B&=2<:7&

 
 H8-  9'/1  16%$-1&1+ $/.*)7*/,  6%'-(*/$'-  $(>?6*+ $ 1-*-16.*+1  

7-$./1  O)8'(  (  (/,*6N . 
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!"#$%&$'()'*+,-$".+/).)0122)3"4'),)&,.#")5"3,67,8)-)
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!*#'!

!"#$%&$'()'*+,-$".+/) )
.)0122)3"4'),)&,.#") )
5"3,67,8)-)-"9$'8 )
))$')022222)&%#"-%*)

 
 

"6% (-;*/ ,  *6-</.=C))  7-$./  A/2-<C-N (  (/,*6N  A8-N/;-'$>  *6 A)8-/;  
1-*-16.=*/,  $/.*)7*/,  6%'-(*/$'- , -?1)8)**/,  %6% $8);*))  ?6 11 .)'  -.-  
%6% /'%./*)*-)  /'  $8);*)2/  ?6 ;)$>'-.)'-> . B'/  $(>?6*/ $ ')1 , 7'/  
286(-$-A-*/(+)  -  9.)%'8/162*-'*+)  9*8)2--   ')$*/  $(>?6*+ 1)O;&  $/</,  -  
A)8)')%6D'  ;8&2 (  ;8&26. 

Q$'= 168%)8+ %/$1-7)$%-N 9*8)2-, , %//8+)  /'86O6D'  -*')*$-(*/$'=  
%6% 9.)%'8/162*-'*/,  6%'-(*/$'-  :/.*06 , '6% -  %/$1-7)$%-N .&7), , 
286(-$A-*/(+N  9*8)2-, . B'/ , *6A8-1)8 , -*')*$-(*/$'=  /<86?/(6*->  -?/'/(/A  
<)8-..-> , &2.)8/;6  (  %/.=06N ;)8)(=)( , -N %/*0)*'860->  (  %)8*6N .=;6 . 



!

!*#(!

!"#$%#&'($)*+),"&"-".+/01%'"2(+.+3"14$(5+2%'%.4%.+)+-'"$%#&+2#%6+.+0"2/7+
3"02(+81)+."6#9+

!"#$%&'(&"()*+((

 

!"#$%%&'()&*!+&'%,-.*!-/012+!345

6789:;57:<8=>?@A7=<:5
B=55C3'D.-&5-35),+585
E=<A@87>AE:;55B=5F+5
GA9HAIJ=5
55

!"#$%%&'()&*!+&'%,-.*!-/012+!345

!"#$%&'()*+&+&+%,-./&-.&011111&2($%+(3&&"&"-*(-#"+-%#*4&%5).6%+.-"7&"6%*%8%+&
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!*#)!

 H/;/<*+)  ?6(-$-1/$'-  $(>?6*+ $ -?1)*)*-)1  $/$'6(6  %8/(- , 86</'+  
2/./(*/2/  1/?26 .D;),  A8- 86?*+N %/$1-7)$%-N 9*8)2->N. 

 
 
 

O6+)2243%02*E 4 30'%&  3 ;)+40<  +02*" 2/0+02*4 3+"B)%49 W).54  4  +02* 
;0*+)A%02*4 3 P45020P2/0.  02.&25)%44 .4+" , 3 <#:03%02*4 

@/,*+ , /2/.)*-)  -*$'-*%'/(  .D;),  (  A)8-/;  8/$'6  $%/8/$'-  (86E)*->  
F)1.-  -1)D'  *)  '/.=%/  >(*+,  *)26'-(*+,  6$A)%', */  -  -*/, , $%8+'+, : 9'/  
(8)1>  I-./$/I$%/2/ , ;&N/(*/2/  /$1+$.)*->  ;),$'(-').=*/$'- .   
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$$$$$$$$$$$$$$$$$$$$$7$31..<06=>,5>?$+=@-5+6?$20$@-55>)$ABBCDE$$

 
 
B'/  (8)1>  /$1+$.)*->  <8)**/$'-   </26'$'(6  -  '/8O)$'(6  ;&N6. 
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B'/  (8)1>  2.&</%-N I-./$/I$%-N  86?1+C.)*-, . 
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!"#$'()*+$+$,-./0/-$+.10*2304-5+6$.*040.0,(/-5+7$
+8(-*+./+,(.9-6$+$)-/(:+-*+./+,(.9-6$;+*0.0;+6$4$
:<..9063=,5=>$+38-5+6>$10$8-55=)$?@@ABC$

K6?(-'-)  ;&N6  A8/-$N/;-'  7)8)? A8/'-(/8)7-(+)  '86*$I/8160--  *6C-N 
-*$'-*%'/(  -  (+$C-N  ;&N/(*+N  A8/>(.)*-, , 7)8)? (/,*+ , $'86;6*-> , 7)8)? 
A8/>(.)*-)  -  A8)/;/.)*-)  628)$$-(*/$'- . 
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!*$*!

 
 

O5EA#.4% 
 Ð ( /'  .6' . albus Ñ <).+, )  - A8/$'+)  86$'(/8-1+)  (  (/;)  <).%-. 
@)E)$'(6 , $/;)8O6E-)  6.=<&1-* , '6%-) %6% >-7*+,  <)./% *6?+(6D'  

6.=<&1-*/-;61- . 
J;*6  1/.)%&.6  6.=<&1-*6 1/O)'  /;*/(8)1)**/  $(>?6'= 25Ñ50 1/.)%&.  

<-.-8&<-*6  (1/.)%&.>8*6> 16$$6 585 M6). H/  9'/,  A8-7-*)  $+(/8/'/7*+,  
6.=<&1-*  -*/2;6  *6?+(6D'  Ç1/.)%&.+ -'6%$-È. "/*%&8)*0->  1)O;&  .)%68-

$'(61-  ?6 1)$'6  $(>?+(6*-> *6 1/.)%&.)  6.=<&1-*6 1/O)'  (+?(6'=  &().-7) -
*-)  %/*0)*'860--  (  $(/</;*/1  (-;)  /;*/2/  -? .)%68$'( -.-  /</-N , 7'/  A/-

(.->)'  *6 -N 6%'-(*/$'= . 56 1)1<86*6N  %.)'/% -1)D'$>  8)0)A'/8+  % 6.=<&-
1-*61  Ð 6.=<6*;-*+ . 

 

!"#$%&&'())(*$+,-.-)/0-1+(23&,-.-&4-5/%6789$:2;':;2/+#*3<

 
U.=<&1-*  (N/;-'  (  $/$'6(  O-(-0+  86$')*-,  -  (  $/$'6(  $A-**/ -1/?2/(/,  

O-;%/$'- , %8/(-  O-(/'*+N , .D;), . @+C) %/*0)*'860->  6.=<&1-*6 Ð -*')* -
$-(*))  /<1)*  ()E)$'(  (  /826*-?1) . 

J'$D;6  '6%-)   ?6(-$-1/$'- . 
 



!

!*$"!

!"#$%&'()*'"+(
(,-./0,1,2()(3&4455(

3')&6785+()(3&4455(,.,9(

!
"#$%!&'#()*+!,$-$!.()/*01!234(#3)3!5*2364*5*!7030*8/(!
!2'0'+9'+$! :;;<%==>?@A$BCDEF;G>:$HG;=<IG?GH;F;JCH=KGAFLCB$<M@!
!

!

!"#
$%

!"#
&%

!"#
'%

!"#
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#%

!"#
)%

!"#
*%

!"#
"%

!")
+%

!")
!%

!")
$%

!")
&%

!

!")
$%

!")
&

%

3')&6785+()(
(3&4455(,.,9(

!&:;$5+(,..,(
0,..2(<&=&)(

>*5*&4$(?&6'8(='*')@')()(!AB()("'4$'(4("5%5"C6@%;"(?&6' :C%5'"($'"D'*C$#*;E((
(((((((()%'F%5G(#46&)5H(D*&*C4$C%5+(5()(3&4455(D&(=C%%;"(I'"C?&)C(JK>K(



!

!*$#!

!"#$#%&'()$*+,-./(0,12.(
(((((),2.3.-*(#4$*&-*/( 567(

!"$8&8,((1#+-,9:.,((
;$.3.-8($*<).&./(
(3,2#),3,%&)*(

!"#$%&'(#)'*)#'+,-"-'./+,#0-+.#1'2"-)$#3&'4%.567'$)%4#.#7''
2./"/,#0-+.#-')%+0-568'9'(8&':;<=8'>%?0"63'@-"5)'A2,./"'

 
 
B'/  >(*/  *)  $.&76,*+)  $/(A6;)*-> , %6% *)  $.&76,*6 ?6(-$-1/$'=  $%/8/-

$'-  <-/N-1-7)$%-N  8)6%0-, *6 F)1.)   /'  %/$1-7)$%-N 9*)82-, , $(>?6**+N $/  
$%/8/$'=D (86E)*->  F)1.- , (  </.=C),  $')A)*- , 7)1  $ 6%'-(*/$'=D  :/.*06  ( 
B. ̀ */.= ). 

,40*"  4 5C<4 ;+4  -;0:"5E%&:  4D.)%)%49: /02.4$)2/4:  -%)+64'   
3 ;+0Q50.  

"/$1-7)$%-)  9*)82--  9'/  $A.6( (?6-1/A)8)')%6DE-N  9.)%'8/162*-'*+N  
-  *)  9.)%'8/162*-'*+N  9*)82-, . B'/  /'86O6)'$>  (  16$$) A/%6?6').), . J;-*  
-? *-N  Ð $%/8/$'= (86E)*->  F)1.- . 



!

!*$$!

@ A8/C./1  $%/8/$'= (86E)*->  F)1.-  1)*>.6$= *)  (  1-..-$)%&*;6N  /'  
2/;6  % 2/;& , 6 (  $&'%6N: %/.-7)$'(/  ;*),  (  2/;&  (68=-8/(6./  /'  360 ;/  372. 
F*67-'  -  -?1)*)*->  (  <-/') , (  .D;>N  ;/.O*+  <+.-  A8/-$N/;-'=  </.))  I&* -
;61)*'6.=*+) , 7)1  (  *6C)  $'/.)'-) . 

 
J<86'-1  (*-16*-)  *6 (6O*),C-,  I6%' . 
46%$-1&1+ 0-%./(  A8-8/$'6  C-8-*+  %/.)0  ;)8)(=)(  ($'8)76)'$>  -  *6 

1-*-1&1) , -  *6 16%$-1&1) ')1A)86'&8 . 5)  $'86**/  .- ?  5/  (=%(3.&*&%%( 
-4(  # ;('1214&"D  3.&*&%# (5.1>&%#$ ?&*"# 3('.E/  C("%91 )  +#)"(*  (5(.( -
4(3  && 3('.E/  )3(&0 ()#  (+#)"(  =%&0 3 /(=E).   

@;&16)1$>!!! 3)1A)86'&86 A6;6)' , 6 ;)8)(=>  86$'&' .&7C) É  B'/  <+./  8 
'+$ .  .)'  *6?6;, 5,5 '+$ . .)'  *6?6;,  3 '+$ . .)'  *6?6;.  

H6;)*-)  $%/8/$'-  (86E)*->  F)1.-  (  A8/C./1   <+.6   $(>?6*6 $ A6;)*-)1  
')1A)86'&8+  (  $-.&   *)  6*'8/A/2)**+N  I6%'/8/( .   



!

!*$%!

 
@ *6C)   %/$1-7)$%/) (8)1>  1+  (+C.-   -? 16./2/  .);*-%/(/2/  A)8-/;6 , 

')1A)86'&86  (/?8/$.6  A/ %/$1-7)$%-1 A8-7-*61  -  $'6.6  $'8)1-').=*/  86$'-  
(;/<6(/%  (  $-.&  6*'8/A/2)*)?6 . 4+  *6N/;-1$>  (  A8);;()8--  *676.6 ))  A6;) -
*->   A/ %/$1-7)$%-1  A8-7-*61 . 4+  (  '/7%)  <-I&8%60-- . 5/  9'/  (  '+$>7) -
.)'*-N  0-%.6N.  

:1/'8-1  *6 286I-% (*-16').=*/ :  A8- &1)*=C)*--  %/.-7)$'(6  ;*),  (  
2/;&  -  /;*/(8)1)**/   A8- &;6.)*--  /8<-'+  F)1.-  /'  :/.*06   &1)*=C6)'$> 
7-$./  /</8/'/(  F)1.-  (/%8&2 $(/),  /$- . :%/8/$'=  (86E)*->  F)1.-  
L4Q5a`UQ3:X !!!  #  ')1A)86'&86  A6;6)' !!! 

U ;)8)(=>  $(/-  8/$'/1  8)62-8&D' *6 9'/  A/-86?*/1&. 
B'/  %6% <+ $1)C6'=  $)1)*6  $/- , %&%&8&?+ -   86?<8/$6'= -N A/ F)1.) . G;)  

</.=C)  $/-  Ð A8-8/$'  &8/O6> -  ($)  $/A&'$'(&DE-)  I6%'/8+  (A)8)N/;>E-)  
/$'6'%-  /'  2/;6  % 2/;& , A./E6;-  ?6$)(6, &8/O6,*/$'=  -  ;8 .) <&;&' .&7C)  A8- 
(+$/%/,  $%/8/$'-  (86E)*->  F)1.- .  G;)  </.=C)  %&%&8&?+ -  '61  .&7C-)  A/-
%6?6').- <&;&' A8- ?61);.)*--  $%/8/$'-   (86E)*->  F)1.- . G;)  ($)  A)8)1) -
C6*/  (  86(*/,  A8/A/80--  Ð $(>?= &8/O6,*/$'-  ?)8*/(+N  $/  $%/8/$'=D (86-
E)*->  F)1.-  A8/A6;)'  (//<E) .  M)8)(=> 86$A8);).)*+  A/ F)1.)  6*6./2-7*/ . 

U %/2;6 1-*-16.=*+,  A8-8/$'  & ;)8)(=)(  <+.  (  A8/C./1 ? 



!

!*$&!

 
J'()'  A/*>')* : %/2;6 *6 $1)*& 86*))  ;/1-*-8&DE)1&  -  A8)&$A)(6DE)-

1& (  $(/)1  8/$')  %.6$')8& A8-N/;-'  */(+, .  5)  *6 A-%) '/,  -.-  -*/,  9*)8-
2-- , 6 A8- -N 1);.)**/,  $1)*) , '/  )$'=  (  $)8);-*)  0-%.6.  

4+  *6N/;-1$>  (  *6$'/>E))  (8)1>  (  '6%/1 %/$1-7)$%/1 A)8-/;) .   B'/  
1/O*/  $&;-'=   A/ A8-8/$'&  86$')*-, , A/ $%/8/$'-  (86E)*->  F)1.- , A/ %/.- -
7)$'(&  ;*),  (  2/;&   -  ;8 .  J*/  $8);*))  Ð 365 $ *)</.=C-1 . ?%1+#4 ;.#.()4  
5#(46   =("A&% 564D 3 )4("&4%#,  9#'"1,  *#%#*1"D%6*. 36% /*/  -  )$'=  (  
;-%/,  A8-8/;) , $&;> A/ A8-();)**/1&  286I-%&.   ]/'>  86?(-'-)  ')N*/./2-,  
(/?;).+(6*-> ,  &$A)N- $).)%0-- , 2)*)'-%-  A/?(/.>D'  *686E-(6'=  &8/O6- -? 
;)$>'-.)'->  % ;)$>'-.)'-D  -  (  *6C)  (8)1> . 

5/  ?6%/*/1)8*/$'=  (  '+$>7).)'*-N  0-%.6N /$'6)'$> : A8- $1)*)  %.6$')-
8/(  ;)8)(=)(  A8-8/$'  -N %/.)0  (*676.)   &1)*=C6)'$>. F6')1  */(+,  %.6$')8 
A8- $(/-N  %/$1-7)$%-N 9*)82->N *67-*6)'  86$'-  </.))  (+$/%-1-  ')1A61- . @ 
$'/.)'*-N  0-%.6N 6*6./2-7*/ .  

56 286I-%), (?>'/1  -? 86</'+  G.Q. "/768/(6 , $),76$ A8-8/$'  %/.)0  ;)8) -
(=)(  1-*-16.=*+,  ?6 ($)  (8)1> , A/ %/'/8/1&  & *6$ )$'=  ;/$'/()8*+)  ;6**+) . 

B'/  '/7%6 <-I&8%60--  (  86?(-'--  7)./()7)$'(6  ?6 ($)  (8)1>  *6C)2/  $&-
E)$'(/(6*-> . 

 



!

!*$'!

 
5/   ;)8)(=>  N/8/C/  86$'&'  A8- (+$/%/,  -  *-?%/,  ')1A)86'&8) , A8- (+ -

$/%/,  -  *-?%/,  $%/8/$'-  (86E)*->  F)1.- .  S'/  .&7C)  ;.>  7)./()7)$'(6  (  
16$C'6<) '+$>7).)'-, , ;)$>'%/(  '+$>7 .)' ? H/N/O)  Ð ?61);.)*-)  $%/8/$'-  
(86E)*->  F)1.-  -  $/A&'$'(&DE-)  9'/1&  168%)8+. @/ ($>%/1 $.&76), (/  ($)N 
0-%.6N  ;)8)(=>  86$'&' ?61)'*/  .&7C)  A8- ?61);.)*--  $%/8/$'-   (86E)*->  
F)1.- .   

@ 0)./1  ?;/8/(=)  .D;), , 86?1*/O)*-)  <-/'+  *6 F)1.)  A8/')%6)'  </.))  
&$A)C*/  A8- ?61);.)*--  $%/8/$'-  (86E)*-> . U '-A  <-/'+  1/1? :%/8))  ($)2/ , 
/*  ;6*   ;.>  (+O-(6*->  A8- *-?%-N 286(-$A-*/(+N  9*)82->N, (+$/%/,  $%/8/-
$'-  (86E)*->  F)1.- . 56;A-$= *6 %/$'>N 1)8'(+N  .D;),  (  "-'6)  (   A)8-/;  
(+$/%/,  $%/8/$'-  (86E)*->  F)1.-   *6 %-'6,$%/1 >?+%) Ð :JX   - -1))'  ().- -
%-, $-1(/.-7)$%-,  $1+$. . @+O-(6*-)  (  '6%-) %/$1-7)$%-) 9A/N- <+./  (/? -
1/O*/  ?6 $7)'  86$')*-,  %.6$')86 1/1. 



!

!*$(!

M.> %6O;/2/ %/$1-7)$%/2/, -$'/8-7)$%/2/  A)8-/;6  ?61);.)*->  -  8/$'6  
$%/8/$'-  (86E)*->  F)1.-  <+.-  N686%')8*+ ')  -.-  -*+)  ?.6%-, ?)8*/(+) . 

 

 
H)8(+)  ;/$'/()8*+)  $();)*->  /  (/?;).+(6*--  %&%&8&?+, $/-   7)./()7) -

$'(/1   ./O6'$>  *6 A-%- -?1)*)*->  $%/8/$'-  (86E)*->  F)1.- . 
#$'/8->  7)./()7)$'(6  $ C62/1 (  '+$>7-  .)' , )$.-  /  *),  $&;-'=  A/ 68N)/-

./2-7)$%-1  ;6**+1 , 7)'%/  A/;).)*6 . #  ))    286*-0+ $/(A6;6D'  A/ (8)1)*-  $ 
168%)861- %/$1-7)$%-N 9*)82-, , $(>?6**+N $/  $%/8/$'=D (86E)*->  F)1.- .  



!

!*$)!

 
 

 



!

!*%+!

56C6 A$-N-%6, %&.='&86 -?1)*>.-$=  -  -?1)*>D'$>  (  8)?/*6*$)  $ %/$1--
7)$%-1- 9*)82->1- , %/'/8+)  A8);/A8);).>D'  $%/8/$'= (86E)*->  F)1.- . 

#  %6% A8);$'6(.>)'$> , 9'/  ?*6.-  ') , %'/ /$'6(-.  *61  %6.)*;68- , 86$$7--
'6**+)  *6 ;)$>'%-  '+$>7 .)' . 

 
 K6?(-'-)  -1A)8-, , ;-*6$'-, , 9'*/$/(  $/(A6;6)'  $ ;-*61-%/,  ;6**/,  () -

.-%/,  %/$1-7)$%/, 9*)82-), . 4+  *6N/;-1$>  *6 286*-0)  '6%-N 9A/N. U $ *-1-  
$(>?6*+ /<86?/(6*-)  -  1/2&E)$'(/  -1A)8-, , 9'*/2)*)?  *68/;/( , 86?(-'-)  
7)./()7)$'(6  (  0)./1 É 

 
 
 

R"54<%02*E 20(40/02.05064$)2/4:  3&30<03 
 
L8/()*=  '/7*/$'-  $/(8)1)**+N   $/0-/%/$1-7)$%-N 1)'/;-%  '6%/(, 7'/  

1/O*/  A/ 6*6./2--  $ ')$'61-   2/(/8-'=  /<  -N 16')16'-7)$%-  -?1)8>)1+N 
*6;)O*/$'-  -  (6.-;*/$'- .  

K6?.-76D'  *)$%/.=%/ (-;/(  (6.-;*/$'- : 
¥ (6.-;*/$'=  ')$'6  A/ $/;)8O6*-D ; 
¥ (6.-;*/$'=  ')$'6  A/ %8-')8-D ; 



!

!*%*!

¥ %/*$'8&%'-(*6> (6.-;*/$'= ;  
¥ A8/2*/$'-7)$%6> (6.-;*/$'=  ')$'6  -  ;8 . 
¥  

R"54<%02*E *)2*"  ;0  20<)+N"%4C (20(40/02.050649 , 
;24:0/02.050649 )  

 A/%6?+(6)', *6$%/.=%/  A/.*/  ')$'  /N(6'+(6)'  -$$.);&)1&D  (+</8%& A/ $/ -
(/%&A*/$'-  -?1)8>)1+N A6861)'8/( . M/A&$'-1 ,  )$.-  1+  N/'-1  $ A/1/E=D  
')$'6  A8/()8-'=  16')16'-7)$%&D  A/;2/'/(%&  6<-'&8-)*'/(  (&?6, '/  (  A8);.6 -
26)1+,  ')$'  ;/.O*+  <+'=  (%.D7)*+  ?6;6*->,  %/'/8+)  86(*/1)8*/  /N(6'+ -
(6D'  ($)  86?;).+  16')16'-%- ,  A8/N/;-1/,  (  $8);*),  C%/.) . :')A)*=  $//' -
()'$'(->  $'8&%'&8+ ')$'6  $'8&%'&8)  %&8$6 16')16'-%-  $8);*),  C%/.+  -  <&-
;)'  *6?+(6'=$> (6.-;*/$'=D  ')$'6  A/ $/;)8O6*-D .  J;*6%/ , )$.-  1+  A8-1) -
*-1  86?86</'6**+)  ;.>  A/$'&A.)*->  (  6%6;)1-- , %/'/8+)  ;6D'  ('/8/)  (+$-
C))  /<86?/(6*-) , '/   9'/   <&;)'  *)  $/($)1  %/88)%'*/. 4+  *)  &7')1    ?*6*->  
16')16'-%- ,  A/.&7)**+)  (  (&?).  #  1/O)'  A/.&7-'=$> , 7'/  %'/-'/  <.)$'>E)  
(.6;)>  (+$C),  16')16'-%/, , ')/8-),  ()8/>'*/$'- , */  /$*/(6').=*/  A/;?6<+(  
C%/.=*+,   %&8$,  A/.&7-'  </.))  *-?%-,  <6.. ,  7)1  '/' ,  %'/ )E)  *)  &$A). )2/  
?6<+'=,  */  %'/ *)  $A/$/<)*  *-  *6 7'/  </.=C))  (  16')16'-%)   %6%  (/$A8/-?() -
$'-  )2/ .  

 H/  6*6./2--  1/O*/  2/(/8-'=  -  /  (6.-;*/$'=  A$-N/%/$1/./2-7)$%/2/  
-$$.);/(6**->   ;(  )(=&.A1%#8. 

  @/-A)8(+N, /*6  /A8);).)*6  7)8)? A)8)7)*=  %67)$'( .-7*/$'- , %/'/8+)  
A8);/A8);).>D'  6%'-(*/$'=  .D;),  -    -?1)*>D'$>  A8- -?1)*)*--  %/$1-7)-
$%-N 9*)82-, . B'/  %67)$'(6 .-7*/$'- , 1)'6A8/28611+ , %/'/8+)  A8-$&E- .- -
061 '-A6  1/1 (&$./(*/  .)(/A/.&C68*+) ) -  '-A&  5/5 (&$./(*/  A86(/A/.&C68-
*+) ). :1 .: $//'()'$'(&DE-)  $'6'=- .  L$./(*/$'=  '6%/2/ ;).)*->   /7)(-;*6 : -  
$8);-  A86(/A/.&C68*+N )$'=  .-06  '-A6  1/1 -  5/5, -  $8);-  .)(/A/.&C68*+N  
)$'=  .-06  '-A6  1/1 -  5/5. 3-A+  1/1 9'/  ;)$>'%-  7)8'  .-7*/$'- . F6A/1*-'=  -N 
$./O*/ , 6 /;*/(8)1)**/  6*6.-?-8/(6'=  ./2-7)$%-  A8/$'/  *)(/?1/O*/ . 56C)  
1+C.)*-)  /;*/A./$%/$'*/ .  H/9'/1&  7)./()%  %6%-1-'/  /;*-1  ')81-*/1  
*6?+(6)'  '-A  .-7*/$'- , %/'/8+,  1*/2/286*)* . H8-  9'/1  -1  (+<-86)'$>  %6-
%6>-'/  /;*6  286*=, <.-?%6> -  A/*>'*6>  )1&. 

36%-1 /<86?/1 , $/;)8O6').=*6>  (6.-;*/$'=   ;.>  .-0  '-A6  1/1 -  5/5 86?-
*6> -  $'8/2/  /A8);).)**6> . Q) $./O*/  &.6(.-(6'=  ./2-7)$%- . H/9'/1&  %8/1) 
A)8)7*> 9'-N %67)$'( /A86(;6*/  A/.=?/(6'=$>  -*'&-0-),  -.-  9%$A)8'*+1- 
$-$')161- . @6O*)) *)  $61/ *6?(6*-) ,  6 (?6-1/A/*-16*-)  1)O;&  .D;=1- , 



!

!*%"!

%/'/8+)  A)8);6D'  -*I/8160-D  ;6**/2/  '-A6  ;8&2 ;8&2&. 5)  A/(8);-'  -  </ -
.))  76$'/)  /<86E)*-)  % '6<.-061  7)8'  .-7*/$'-  '-A6  1/1 -  5/5. 

@/-('/8+N , (6.-;*/$'=  A$-N/%/$1/./2-7)$%-N -$$.);/(6*-,  A/ $/;)8 -
O6*-D  /A8);).)*6  ;.>  .-0  ;.-').=*/)  (8)1> , *6N/;>E-N$> A8- $(/-N  %/$1--
7)$%-N 9*)82->N (9'/  8)?/*6'/8+ ) -  ;.-').=*/)  (8)1>  *6N/;>E-N$> A8- *)  
$(/-N  %/$1-7)$%-N 9*)82->N (9'/  A/$'8)?/*6'/8+ ). Q$.-  A8- 9'/1   (8)1>  
*6$'/.=%/  ;.-').=*/ , 7'/  86;-%6.=*/  -?1)*-./  .D;), , A8-()./  -N % 6*/ -
16.=*+1  A8/>(.)*->1 , '/  9'/  &O) <&;&' A/'$A/$'8)?/*6'/8+ . 

5)?6(-$-1/  /'  '/2/ , 9'/  '-A  1/1 -.-  5/5,  A8- ;.-').=*/1  *6N/O;)*--  
9'-N .D;),  A8- $(/-N  %/$1-7)$%-N 9*)82->N & *-N  *67*&'  I/81-8/(6'=$>  
%67)$'(6 8)?/*6'/8/( , A6$$-/*68-)( . B'-  %67)$'(6 A)8)7-$.)*+ , $1.: /';).= -
*&D $'6'=D . 

M.-').=*/)  *6N/O;)*-)  A8- *)  $(/-N  %/$1-7)$%-N 9*)82->N I/81-8&)'  
& .D;),  7)8'+  A/$'8)?/*6'/8/( . J*-  A)8)7-$.)*+ .  

K/$'  7-$.6  A/$'8)?/*6'/8/(  $(>?6*  $ &().-7)*-)1  (  ;6**/,  28&AA)  .-0  
(A/8/,  &$./(*/, ) 7-$.6  $61/&<-,$'( , &<-,$'( , %8-1-*6.6 , &A/'8)<.)*->  
*68%/'-%/(  -  ' .; .   

H/;/<*/)  /A8);).)*-)  $/;)8O6').=*/,  (6.-;*/$'-  (  A$-N/%/$1/./2- -
7)$%-N -$$.);/(6*->N  *&O*/  A8)O;)  ($)2/  ;.>  A86%'-%/(. @ 2/./()  & %6O;/-
2/ -? *-N  I/81-8&)'$>  $(/>  1/;).=  -  $(/>  %68'6 1-86,  $(/-  A/*>'-> , ')81- -
*+  ;.>  -N  /</?*67)*-> . 

"'/ -'/  (-;-'  -?1)*)*->  (  .D;>N  7)8)? $//'*/C)*-)  (  *-N  860-/*6.=*/ -
2/ (76E) 8)?/*6'/8+ ) -  91/0-/*6.=*/2/  (76E) A/$'8)?/*6'/8+ ). "'/ -'/  ($)N 
;.>  $)<> 86?;).-.  *6 9%$'86()8'/(  (76E) '-A  A/$'8)?/*6'/86 ) -  -*'8/()'/(  
(76E) '-A  8)?/*6'/86 ). "'/ -'/  ;).-'  .D;),  (  $(/)1  $/?*6*--  '6  ')N , %/'/8+)  
O-(&'  ?;)$= -  $),76$ (A/$'8)?/*6'/8+ ) -  <&;&E-1  (8)?/*6'/8+ ). "'/ -'/  ;) -
.-'  .D;),  *6 ')N , %'/ O-()'  </.))  <-/./2-7)$%-1-  -*$'-*%'61-  (76E) ($)  
O) 9'/  '-A  1/1) -  $/0-6.=*+1-  (76E) '-A  5/5). B'/  ()8/>'*/$'*/ , '6% %6% <.6-
2/;68> $%8)A61,  (/$A-'6*-D  ()$=16 76$'/  ($'8)76D'$>  -  /<86'*+)  $//'*/ -
C)*-> .  5/  %6O;+,  A86%'-%, A/'8)<-').=  *6&7*/,  A8/;&%0-- -$A/.=?&)'  
$(/-  A/*>'->  ;.>  /A-$6*->  %68'+ 1-86. 

B'-1  A&')1  1+  *)  *6(>?+(6)1  */(+)  ')81-*+  -  A/*>'->  A86%'-%61, 6 
-$A/.=?&)1  ') , %/'/8+1-  /*-  /<R>$*>D' /%8&O6DE-, 1-8 . 

J<86E6>$= % '6<.-061  ;6**+N  7)8'  1/O*/  (/$$'6*/(-'=  -  </.))  /<R)1 -
*/) , </.))  ($)$'/8/**))  A/*-16*-)  $&'-  A8/<.)1+ , $/;)8O6').=*&D  (6.-; -
*/$'=  -$$.);/(6*-> . 

 



!

!*%#!

R"54<%02*E ;24:0/02.05064$)2/4:  4225)<03"%4' 
/0%2*+#/*43%"9 

H/  $&'-  9'6 '6  1/;).= , %/'/8/,  1+  /A-$+(6)1  .D;), , A$-N-%&. 
M6**+,  '-A  (6.-;*/$'-   ;/$'-2*&'  *)$%/.=%-1-  A&'>1- . 
@/-A)8(+N, 7)8)? 1/;).-8/(6*-)  A$-N-%- $ A/1/E=D  %.6$$-7)$%-N ') -

$'/( . B'/  *&O*/  ;.>  /A+'*+N  A$-N/./2/( . Q$'=, %'/ <.)$'>E)  (.6;))'  1)'/ -
;-%/,  MMPI,  $ ))  A/1/E=D  /*  A8/$'/  Ç7-'6)' È 7)./()%6 , ($)  )2/  /$*/(*+)  
A8/<.)1+ . @ $/(/%&A*/$'-  $ <-/286I-7)$%-1  1)'/;/1  9'/  ;6)'  <.)$'>E-)  
8)?&.='6'+ . !+./  <+ *)  ()8*/  -  %6O;/1& A$-N/./2& *6(>?+(6'=  $(/-  ')81- -
*+ . H/9'/1&  8)?&.='6'+  BBG A)8)();)*+  (   ')$'/(+)  A/%6?6').- . B'/   $;).6 -
*/  $ A/1/E=D  -$A/.=?/(6*->  -*;-(-;&6.=*/ -$'6'-$'-7)$%/,  %/*0)A0-- , 
1)'/;-%-  </8).)($%-N  A/.), . M6**+)  BBG (9'/  1-..-/*+  A/%6?6').-  A/ 
%6O;/1& 7)./()%& ) %6O;/2/ /<$.);&)1/2/  <+.-  $'6'-$'-7)$%-  $/(1)E)*+  $ 
8)?&.='6'61-  -N ')$'/(+N  -$A+'6*-, . B'/  A/?(/.>)'  A/ 6*6./2--  A8);A/.6 -
26'= %6%-) ')$'/(+)  8)?&.='6'+  A/.&7-.  <+ ;6**+,  %/*%8)'*+,  7)./()%  $ 
;6**/,  %/*%8)'*/,  BBG. H8-();)1  A8-1)8 . 

 

  BIO IN1 IN2 IQ 
!"#"$%&%'& 

#(&)$"*&%'+    
,-.$/0&%'&  

$'1%&2"    3%4$"2''    
5$4--'6'.47

'8    
94:&;4:'0&-.

'&  <4)40'   
='-$">?&  

(8)?    
@?A"( 
6'2B(    

C4)4%'& -  
.BA'.4;'    C4#";'%4%'&     

!"##$  -0,406 1,086 0,111 3,435 1,375 -0,082 6,094 -1,159 4,373 -1,742 1,520 74,156 0,952 

100-%$&'($) 35 80 53 69 58 50 72 41 69 40 57 54 55 

!"##$  0,048 0,736 -0,440 2,667 0,819 3,732 2,783 0,480 5,256 -2,054 3,542 74,340 1,692 

100-%$&'($) 49 71 43 66 56 72 58 50 72 39 64 55 58 

!"##$  -0,012 0,366 -0,244 2,490 0,480 1,268 1,152 1,552 2,649 -0,786 5,441 74,708 1,463 

100-%$&'($) 47 62 47 65 54 57 51 57 63 45 70 56 57 

L F K 1 2 3 4 5 6 7 8 9 0 

3,929 -2,489 2,547 -2,154 0,362 -1,302 0,581 -11,266 -5,121 -4,636 -4,171 -0,400 -1,612 

55 44 64 40 52 46 65 13 30 26 39 49 33 

9,540 -6,273 4,619 -2,170 1,727 -0,973 0,138 -9,641 -2,831 -4,878 -7,347 -4,955 0,455 

77 26 74 40 63 48 61 19 39 25 26 28 46 

!"#$%&'()&**+&,-&./#0(1(+,,"2'#&3")1**"4",5,,),'"'("6*$$,.17 -+(+8,4#1.,$,
9"#/%&*$6,$*'(-/7:$$;,9"#/%&**+&,9/(&<,9&-&)"31,31**+8,==>,),31 **+&,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,(&'(1,??@A,

!"#$%&'()&**+&,-&./#0(1(+,"2'#&3")1**"4",5,,),'"'("6*$$,9"7 "6;,'#/B1*$6,,,,
,,,,,,,,$*'(-/7:$$;,9"#/%&**+&,9/(&<,9&-&)"31,31**+8,==>,),,9"71.1(&#$ ,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,$*(&##&7(/1#0*"4",(&'(1,C<(81/D-1,
,,

 
Q$'= A$-N/./2- , %/'/8+)  <.)$'>E)  (.6;)D'   -*')..)%'&6.=*+1  ')$'/1  

U1'N6&986. H/  $/7)'6*-D  &$A)C*/$'-  8)C)*->  86?*+N $&<')$'/(  (  *)1  1/O -



!

!*%$!

*/  /A8);).-'=  '-A  .-7*/$'- . B'-  8)?&.='6'+  *6 A/*>'*/1  ;.>  ;6**/2/  A$--
N/./26  >?+%) -  (+;6)'  %/1A=D')8 7)8)? -$A/.=?/(6*-)  86?86</'6**+N 9%$-
A)8'*+N  $-$')1 , 9.)1)*'+  -$%&$$'()**/2/  -*')..)%'6 . 

@-('/8+N , (6.-;*/$'=  $/;)8O6').=*6>  A8- A$-N/%/c1/./2-7)$%-N  -$-
$.);/(6*->N  /A8);).>)'$>  7)8)? -$A/.=?/(6*->  %/9II-0-)*'/(  6$-11)'8--  
-   (-?&6.=*/2/  /'86O)*->  </.))  6%'-(*+N -  1)*))  6%'-(*+N &76$'%/(  2/./( -
*/2/  1/?26 A8- 8)C)*--  %/*%8)'*+N ?6;67.  

!"#$%&'()&**+&,-&./#0(1(+,"2'#&3")1**"4",5,,),'"'("6*$$,7"8 "69,
7"#/%&*$6,$*'(-/8:$;9,7-$,)+7"#*&*$$,#"4$%&'8$<,"7&-1:$;9," :&*8$,
#=3&;,7",-$'/*81>9,?"("4-1?$6>,$,-&@&*$6,7-"2#&>*";,'$(/1 :$$,

 



!

!*%%!

 
 



!

!*%&!

!"#$##%&

!'#$##%&

!(#$##%&

!)#$##%&

#$##%&

)#$##%&

(#$##%&

!)#$##%& !*#$##%& #$##%& *#$##%& )#$##%& +#$##%&

,-*&

.-*&

/01234&

5267803&9:;<=&

>0?0&

@0AB?2<&

.-)&

!"#$%&&'(#)*+*%,'*%$#-.,',.*//#0"**'
1,02)3-4)35'3-,1,),.6'$)&'02.&+*'
35.)#$7#/28'3-3)3'9:9;''

<"#$%&&'(#)*+*%,'*%$#-.,'=",(3#4)#(3#'
=3)7>,"*#'3-,1,),.6'",(%3?'@:AAB;''

!"#$%&'(!)*&+,!-./01&!!! !22234567893:; '

!"##

!"##

 
 
K6?1)8 C686 /A8);).>)'  76$'/'&  BBG /<$.);&)1/2/  *6 ;6**/1  /'8)?%) 

BBG, '/  )$'=  A8- (+A/.*)*--  %/*%8)'*/2/  ?6;6*->.  
B'/  (6O*/  ;.>  $A)0-6.-$'/( , %/'/8+)  2.&</%/ ?*6D'  %6% ')$'/(+)  1)'/ -

;-%- , '6% -  $(>?= $'8&%'&8+ BBG $ A8/I)$$-/*6.=*/,  &$A)C*/$'=D  .D;), . 
36%, & *)%/'/8+N  A8)%86$*+N, $61//'()8O)**+N  A);62/2/(  </.))  6%'-(*+  
./<*+)  /';).+  2/./(*/2/  1/?26. H8-  *6.-7--  & *-N  A/(+C)*--  A$-N/A6'--   
Ð 9'/  A8-?*6% '/2/ , 7'/  7)./()%  $.-C%/1  ?6O6. $(/-  91/0--  $I/81-8/(6( -
C-1-$>  & *)2/  $/0-6.=*+1-  $%8)A61-. @ *)%/'/8+N  $.&76>N A/(+C)*-)  76-
$'/'+  BBG (  ./<*+N  /';).6N  2/./(*/2/  1/?26 (  $/7)'6*--  $ /$/<)**/$'>1-  
<-/286I--  (.)$*-% , ?//')N*-%  -  ;8 .) 2/(/8-'  /  A8/<.)16N (  $-$')1)  1)O.-7 -
*/$'*+N  /'*/C)*-,  ;6**/2/  7)./()%6  (  '-A-7*/,  $/0-6.=*/,  $8);) , /  )2/  
$/0-6.=*/,  ;)?6;6A'60-- . 



!

!*%'!

 4)'/;-%6  MMPI (  9'/1  $.&76)  '6%O) ;6)'  /<+7*/  A/;'()8O;6DE-)  
168%)8+. M6**+,  (-;  $/;)8O6').=*/,  (6.-;*/$'-  A8/$'/  &%6?+(6)' %6%-) 
/';).+  2/./(*/2/  1/?26 & ;6**/2/  7)./()%6  86</'6D'  .&7C) , 6 %6%-) N&O). 

"6% 9'/  *-  $'86**/  ?(&7-' , */  $/;)8O6').=*6> , %/*$'8&%'-(*6> (6.-; -
*/$'=  A$-N/%/$1/./2-7)$%-N -$$.);/(6*-,  1)*>)'$>  A8- 86?*+N %/$1-7)-
$%-N 9*)82->N. 36%,  A8- $-.=*/1  8/$')  $/.*)7*/,  6%'-(*/$'-   </.))  6%'-(- -
?-8&)'$> (  7)./()%)  A/;%/8%6, A6;6)'  76$'/'6  BBG, /*6  $1)E6)'$>  </.))  (  
A86(/)  A/.&C68-) . @$) 9'/  /7)*=  -*;-(-;&6.-?-8/(6*/ . 

H8-  86?*+N (-;6N  ;)>').=*/$'-  $'8&%'&86 A$-N-%-, $')A)*=  ?6;),$'(/ -
(6*->  ')N  -.-  -*+N  $'8&%'&8 2/./(*/2/  1/?26 1)*>)'$>  '6%O). 

J'$D;6  *6;)O*/$'=  8)?&.='6'/(  86$')'  A8- -$$.);/(6*--  /;*/2/  -  '/2/  
O) 7)./()%6  A8- 86?*+N %/$1-7)$%-N 9*)82->N -.-  A8- -$A/.=?/(6*--  </.= -
C)2/  7-$.6  ;6**+N  (*&O*+  '+$>7- ) -   7)8)? $/(1)E)*-)  -*;-(-;&6.=*/2/  -  
'-A/./2-7)$%/2/  2.&<O) A/*-16)'$>  %/*%8)'*+,  7)./()% . 56;)O*/$'=  1/O)'  
<+'=  A/(+C)*6  -  A&')1   %/88)%0-- 8)?&.='6'/(  /<$.);/(6*->  A/ /'*/C)*-D  
% -*')*$-(*/$'-  %/$1-7)$%-N 9*)82-,  *6 1/1)*'  )2/  A8/();)*-> . H8-  -$-
A/.=?/(6*--  '+$>7 8)?&.='6'/(  '6%-) /'%./*)*->  (6O*+  ;.>  A/*-16*->  -?-
1)*)*->  .D;),  A/;  (.->*-)1  ')N  -.-  -*+N  %/$1-7)$%-N 9*)82-, . 

R"54<%02*E ;24:0/02.05064$)2/4:  4225)<03"%4' ;0  /+4*)+4C  Ð 

 (+</8  (*)C*)2/  %8-')8-> , A/ %/'/8/1&  ;).6D'$>  ')  -.-  -*+)  (+(/;+ . 
36%-1 %8-')8-)1  1/2&'  <+'= : 9%/*/1-7)$%-,  8/$' , -$'/8-7)$%-)  0-%.+, 

8/O;6)1/$'= , $1)8'*/$'= , ')1A+  9%/*/1-7)$%/2/  8/$'6 , ?6</.)(6)1/$'= , 86?-
1*/O)*-)  1-%8/</( , A8-8/$'  ;)8)(=)( , $/0-/1)'8-7)$%-,  $'6'&$, ();&E-)  
.-7*/$'*+)  %67)$'(6 Ð 8)?&.='6'+  1)'/;-%-  W#" , $/0-/1)'8-- ,  7-$./  -?/< -
8)')*-, , &$A)(6)1/$'=   -  ' .; . -  ' .A. 

B'/  1/O)'  <+'=  -  $/$'6(  %8/(-  /<$.);&)1+N  (& A8);$'6(-').),  86?*+N 
28&AA Ð *)$%/.=%/ 86?*6> BBG, 8)?&.='6'+  ;)>').=*/$'-  A8- 86?*+N %/$1--
7)$%-N 9*)82-, ), 0()'  (/./$  (%/88).-8&)'  $ ')1-  -.-  -*+1-  26A./28&AA61-),  
.-7*+)  ;/$'-O)*->  *6 O-?*)**/1  A&'-  (& /;*-N   </.))  ()8/>'*+  A8- 8/$')  
$%/8/$'-  (86E)*->  F)1.- , & ;8&2-N A8- A6;)*-- ), -  ' .; . @ A8-*0-A)  ($) , 7'/  
?6(-$-'  (  $(/)1  86?(-'--  /'  %/$1-7)$%-N 9*)82-,  1/O)'  <+'=  (?>'/  ?6 (*)C -
*-,  %8-')8-, , '/  )$'=  $.&O-'=  /$*/(6*-)1  A/ %/'/8/1&  1+  $&;-1  /  A$-N/./ -
2-7)$%-N -?1)*)*->N  .D;), . 5/   '-A+  .D;),  <+(6D'  86?*+): & /;*-N  .&7C)  
2/./(*/,  1/?26 86</'6)'  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- , & ;8&2-N A8- 
A6;)*--  -  ' .; . J;*-  </.))  8)?&.='6'-(*+  A8- 8/$')  $/.*)7*/,  6%'-(*/$'- , 
;8&2-)  A8- ))  A6;)*-- . H/9'/1&  %/88).>0--  1)O;&  8)?&.='6'61- , A8-?*6%6-
1- , 168%)861- -?1)*)*->  A$-N-%- .D;),  -  (*)C*-1  %8-')8-)1  1/O)'   1) -



!

!*%(!

*>'=  $(/,  ?*6% *6 A8/'-(/A/./O*+, , %/2;6 1+  -1))1  ;)./  (  86?*+1- , /'*/ -
$-').=*/  A8/'-(/A/./O*+1-  A$-N/'-A61-  .D;), .  #.-  ;6O)  A8/A6;6'= (/ -
/<E) , %/2;6   A8/'-(/A/./O*+)  A$-N/'-A+  A)8)1)C6*+  1)O;&  $/</, . @ 9'/1  
$.&76) ;6O)  A8- *&.)(/,  %/88).>0--  1)O;&  (*)C*-1  %8-')8-)1  -    168%)-
861-  A$-N-7)$%/, 6%'-(*/$'-  .D;),  *).=?> &'()8O;6'= , 7'/  %/$1-7)$%-) 
9*)82--  *)  /%6?+(6D' (.->*-)  *6  -N A$-N-%&. 

@$)/<E*/$'=  (.->*->  %/$1-7)$%-N 9*)82-,  *6 A$-N-%& .D;), , *6 <-/'&  
-  ;6O)  *6 I-?-7)$%-)  A8/0)$$+ *6 F)1.)   A/?(/.>)'  C-8/%/  -$A/.=?/(6'=  
86?*+)  (*)C*-)  %8-')8-- . 5/  %6O;+, -? *-N  *6N/;-'$>  A/;  (.->*-)1  *)  
'/.=%/  %/$1-7)$%-N 9*)82-, , */  -   (*&'8)**-N , 0-%.-7*+N  I6%'/8/( , A/;  
(.->*-)1  8)C)*-,  .D;),  -  ' .; .  H/9'/1&  $'/-'  /$'8/  (/A8/$  Ð %6%/, %8-') -
8-,  (+<86'= %6% /$*/(*/,  ;.>  /0)*%-  ')*;)*0-,  -?1)*)*->  A$-N-%- .D;),  (  
%6O;/1 %/*%8)'*/1  $.&76). 

:&'=  A8/<.)1+ : & *6$ </26'),C-,  $'6'-$'-7)$%-,  16')8-6.  /  $//'*/C) -
*--  $%/8/$'-  (86E)*->  F)1.-   -  6%'-(*/$'-  ')N  -.-  -*+N  &76$'%/( 2/./(*/ -
2/ 1/?26. #  A8- -?1)*)*--  $%/8/$'-  (86E)*->  F)1.-  (LOD) (  ;)$>'-.)'*-N , 
1)$>7*+N, ;*)(*+N  0-%.6N ?6(-$-1/$'-  ')  O), )$.-  %6O;+, 0-%. 86?<-'= *6 
0-%.-7*+)  &76$'%-. @+<86*/ 9 &76$'%/(. #   *6 %6O;/1 & 16$$+ .D;),  BBG 
$A)0-I-7*/  ($//'()'$'()**/  1)*>)'$>  -  B"G,  7)8'+  .-7*/$'-  -  ' .; .). 5/  
$%6?6'=, 7'/  (  A8/C./1  .D;-  '6% -?1)*-.-$=  $//'()'$'()**/  $%/8/$'-  F)1.-   
/A8/1)'7-(/ .  

@/-A)8(+N, *)  ($)2;6  & *6$ )$'=  ;6**+)  /  $%/8/$'-  (86E)*->  F)1.-  (  
A8/C./1 .  

@/-('/8+N , *)  ($)  %/$1-7)$%-) 9*)82--   $(>?6*+ *6A8>1&D $/  $%/8/$'=D 
(86E)*->  F)1.-  -.-  ;8&2-1-  168%)861- %/$1-7)$%-N 9*)82-, . 

@-'8)'=-N , ;6**+,  (*)C*-,  %8-')8-,  1/O)'  <+'=  -*+1  (  $-.&  *)  %/*-
'8/.-8&)1+N  -  ;6O)  *)  A/*-16)1+N  *61-  I6%'/8/( . M/A&$'-1 , (  $8);*-)  
()%6 A/$.)  7&1+ 8)?%/ (/?8/$./  A/'8)<.)*-)  .D;),  Ð <&1 A/'8)<.)*-> . :  
7)1  9'/  $(>?6*/? :  %/$1-7)$%-1- 9*)82->1-  -.-  $ A)8)/$1+$.)*-)1   $1+$-
./(  O-?*-  .D;=1- ? 

#? ($)N (*)C*-N  %8-')8-)(  *6;/  (+<86'= $61+,  ;/$'/()8*+, , %/'/8+,   
'/7*))  ;8&2-N /'86O6)'  ;-*61-%&  %/$1-7)$%-N 9*)82-,  (  A8/C./1 .  F6')1  % 
*)1&  -  ÇA8-(>?+(6)1 È .-7*/$'*+)  -?1)*)*->  .D;),  A/;  (.->*-)1  %/$1-7)-
$%-N 9*)82-, . 

B'/  ;6)'  (/?1/O*/$'=  /'()'-'=  *6 (/A8/$ : A/;  (.->*-)1  7)2/  -?1)*- -
.6$= A$-N-%6, 0)**/$'- , /$/<)**/$'-  .D;), ? Q$.-  2.6(*+1  /<86?/1  A/;  (.- -
>*-)1  %/$1-7)$%-N 9*)82-, , '/  1+  (A86()  A8-1)*-'=  -1)DE-)$>  & *6$ 1/ -
;).-  -?1)*)*->  .D;),  A8- 8/$') /A6;)*--  $%/8/$'-  (86E)*->  F)1.- . U )$.-  



!

!*%)!

*)'  Ð -$%6'= -  ;8&2-)  /<R>$*)*-> , %8-')8-- , /'%6?+(6'=$> /'  *);/$'6'/7*/  
(6.-;*+N  (+(/;/( . 

H8-();)1  A8-1)8+ . 
@ '+$>7).)'*-N  0-%.6N &8/()*=  "6$A-,$%/2/  1/8>  >(.>)'$>  *6;)O*+1  

%8-')8-)1  /0)*%-  %/$1-7)$%-N 9*)82-,  (  A8/C./1 . U (  %6%/1 16$C'6<) 9'6 
*6;)O*/$'=  A8/A6;6)' ?  "6$A-,$%/)  1/8)  $'6*/(-'$>  A/.*/(/;*)) , %/2;6 
</.=C)  A8-<+(6)'  (  *)2/  (/;+ . S6$'/'6  -$A/.=?/(6*->  $./(6  Ç;/O;= È (  8&$-
$%/1 >?+%) 1/O)'  $.&O-'=  *)%/'/8+1  /8-)*'-8/1  9'/2/  (  A)8-/; , %/2;6 1+  
*)  -1).-  '/7*+N  ;6**+N  /  %/.-7)$'()  (/; , %/'/8+)  A/A6;6D'  )O)2/;*/  (  
"6$A-, . 

Q$.-  <+./  1*/2/  ;/O;),  (  /;*/1  2/;& ,  "6$A-,   ?8-1/  *)  A/;*-1)'$> : 
(A-'6)'  </.=C)  F)1.> , A/;*-1&'$>  /?)86 -  ' .; . M6 -  *6;/  *)16./  (/;+ , *) -
$%/.=%/ .)' , 7'/<+  &8/()*=  1/8>  -?1)*-.$> . H/  A8-();)**+1  ;6**+1  ;.>  
9'/2/  *6;/  10 .)' . 

!"#$%$"&'#(%)*+%,"-'.&,&/0##1%.+23-24&'+5"-'.4&#)%,"&60/%7"89&(%&&&
&&&&&&&&&&&&&&&&&&&&&&5"--2:&;<<=>?&'&&@)0A'-"&B"#('8#1%@%&:%/.&

!"#$%&%'()$*+#&,(&-.&/01&2&#'034&305"6&"+5"43$&6&$71+*+#&'0*&$&8+#9:0,$03&6'+#,4&;(78$<7*+%+&3+'4&



!

!*&+!

4)O;&  -?1)*)*-)1  ')1A)86'&8+  *6 F)1.) , 7-$.& /$6;%/(  (6 /'  9'/2/  ?6-
(-$-'  &8/O6,) -  $%/8/$'=D (86E)*->  F)1.-  (  86?*+N 8)2-/*6N  A.6*)'+  $(>?= 
86?*6>. 5/  (  0)./1   *&O)*  $;(-2  286I-%/(  A8-1)8*/  *6 6 .)' . B'/  ;6**+)  
-?()$'*+N  -*$'-'&'/( . 

 
 
  H8-  </.=C)1  C62) -?1)8)*->  '6%/,  $;(-2   286I-%/(  '6%O) &$-.-(6)'  

-N $//'()'$'(-) .     



!

!*&*!

 
4)'/;-%6  86</'6)' . H8-1)*)**+)  %8-')8--  /0)*%-  A86(-.=*/$'-  A$--

N/%/$1/./2-7)$%-N -$$.);/(6*-,  $//'()'$'(&D'  ;8&2 ;8&2&. #  ?*6> %6% LOD 
F)1.-  $(>?6*6 $ ')1  -.-  -*+1  (*)C*-1  %8-')8-)1 , 1/O*/  8)'8/$A)%'-(*/  
/0)*-(6'=  -.-  A)8$A)%'-(*/  A8);$%6?+(6'= %6% -?1)*>'$>  .D;- : /'  '-A6  1/1 
% 5/5, /'  8)?/*6'/8/(  % A/$'8)?/*6'/861 , -.-  *6/</8/' .  

5/  %6O;+, (*)C*-,  %8-')8-,  -1))'  $(/)  /%*/  (/?1/O*/$'),  -  /286*- -
7)*-> . J'$D;6  *&O*6 86</'6  A/ -N &'/7*)*-D  -  /'</8& . 5&O*6 A)8)%8)$'*6> 
/0)*%6 (*)C*-N  %8-')8-)( . 

 

R"54<%02*E ;24:0/02.05064$)2/4:  4225)<03"%4' ;0  /+4*)+4C : 
3&A0+ ;#*).  ;)+)/+)2*%060  203.)B)%49  /+4*)+4)3  

H/>$*-1  *6 A8-1)8) . #1))1  ;6**+)  /  (/.*/(/1  ;(-O)*--  %6A-'6.6 () -
;&E-N  %6A-'6.-$'-7)$%-N $'86*  ?6 $/'*-  .)' . :&'=  9'/2/  286I-%6 .&7C)  A/-
*>'=  $/(1)$'-(   )2/  $/   $'6(%/,  VK: . 



!

!*&"!

H8/E) : )$'=  0-%.+, %/2;6 </.=C)   /$);6)'  (  %6816*6N <6*%-8/(,  6 %/2;6 
</.=C)  (%.6;+(6)'$>  (  8)6.=*+,  $)%'/8 9%/*/1-%- .  @ 1/1)*'  /A&$%6*-> 
$'6(%- VK:   ;/  *&.> (  168')  2020 2/;6  <6*%-8+ $)<>  &$A/%6-(6.- ;6**+1  
286I-%/1 . H/>$*>>: (  -$'/8--  ($)2;6  <+.-  A)8-/;+ , %/2;6 /*-  A/.&76.-  
1)*=C) , */  ?6')1  *686E-(6.-  $(/-  ;/N/;+ . J;*/  -? /<R>$*)*-,  Ð 8/$'  A/-
'8)<.)*-> , (  '/1  7-$.)  -  (  %8);-' , A/$.)  7&1+ (  Q(8/A) . WD;>1 ?6N/')./$=  
.&7C)  A/O-'= . 

:/A/$'6(-1  9'/'  286I-% $ (*)C*-1-  %8-')8->1- . 



!

!*&#!

#?1)*)*-)  %/*0)*'860--   <)8-..->  (  A/.>8*+N  .=;6N Ð A8-?*6% -?1)*) -
*->  %/$1-7)$%-N 9*)82-, , $(>?6**+N $/  $%/8/$'=D (86E)*->  F)1.- .   

@/?*-%6)' (/A8/$ :  %/88).>0-> A/./O-').=*6>  -.-  /'8-06').=*6> ? 
4+  ?*6)1, 7'/  K/$$-> 86?(-(6)'$>  </.))  (+$/%-1-  ')1A61-  A8- ?61); -

.)*--  $%/8/$'-  (86E)*->  F)1.-  -  *-?%/,  $/.*)7*/,  6%'-(*/$'- . 



!

!*&$!

 



!

!*&%!

 
 
!/.))  (+$/%-,  A8/0)*'  ?6 %8);-'  *6 A8/'>O)*--  $/')*  .)'   (  86?(-'+N  

$'86*6N A.6'-.-  A8- </.))  (+$/%/,  $/.*)7*/,  6%'-(*/$'- . 



!

!*&&!

 H8-  9'/1  *)  '/.=%/  0-%.+ ;(-O)*->  %6A-'6.6 $(>?6*+ $  -$A/.=?/(6* -
*+1-  168%)861- %/$1-7)$%-N 9*)82-, , */  -   ;8&2-) . 



!

!*&'!

 
K)6.=*6> ?686</'*6> A.6'6 , 8/$'  *6$).)*->  (  U*2.--  -  16$$6 ;8&2-N A6-

861)'8/(   &$'/,7-(/  %/88).-8&D'  $ %/$1-7)$%-1- 9*)82->1- . 
U 9'-  9*)82--  -?1)*>D'  $/$'6(  %8/(- , 86</'& 2/./(*/2/  1/?26 .D;), . 3/  

)$'=  (+;(-O)*-)  -;)- , 7'/  (+>(.)**+)   0-%.+ ;(-O)*->  %6A-'6.6 $(>?6*+ $ 
-?1)*)*-)1  $61-N .D;),  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-,  -1)D'  *)  
1)*=C-)   /$*/(6*->  ;.>  -N 86$$1/'8)*-> , %6% -  -;)D  -?1)*)*->  .D;),  A/;  
(.->*-)1   16$$/(+N $1)8'),  /'  7&1+. B1/0-/*6.=*+,  C/% /'  9'/2/  1/2  $%6-
?6'=$> *6 A/'8)<-').=$%/1  A/();)*--   /;*/2/ -;(&N A/%/.)*--  .D;), , */  ();=  
0-%.-7*/$'=  A8/>(.>)'$>  *6 A8/'>O)*--  $'/.)'-, . 

M/<6(-1  )E)  /;-*  (*)C*-,  %8-')8-,  Ð A8-8/$'  %/.)0  ;)8)(=)( , %/'/ -
8+,  $(>?6* *6%8)A%/ $ -?1)*)*-)1  %/$1-7)$%-N 9*)82-, . L7')1 , 7'/  /*-  *)  
</.).-  7&1/, . 

 



!

!*&(!

 
QE) </.=C6> &()8)**/$'=  (  A86(-.=*/$'-  A$-N/%/$1/./2-7)$%-N (+(/;/(  

A/>(.>)'$> , %/2;6 1+  (/?=1)1  -*+)  /0)*%-  ')1A/(  *6%/A.)*->  %6A-'6.6.  
 



!

!*&)!

 
 
#  A/ (*)C*)1&  %8-')8-D , -  A/ -$N/;*+1  A/%6?6').>1 ;6**+)  $N/;>'$>. 

4/O*/  2/(/8-'=  /  (+$/%/,  (6.-;*/$'-  (+(/;/( , %/'/8+)  ;).6D'$>  ;6O)  *6 
/$*/()   $'/.)'*-N  A/%6?6').), . 

5/  ;6**6>  1)'/;-%6  ;6)'  *)7'/  </.=C)) : (/?1/O*/$'=  &(-;)'=  7)8)? %/8-
8).>0--  (*)C*-N  %8-')8-)(  -  A8-7-**/ -$.);$'()**+)  $(>?-. 

Y-%.+  *6%/A.)*->  %6A-'6.6 (  Q(8/A)  $(>?6*+ $ /$*/(*+1-  9'6A61- ))  
-$'/8--  -  /;*/(8)1)**/  $ 86?.-7*+1-  168%)861- %/$1-7)$%-N 9*)82-, . 

 



!

!*'+!

!"#$%&'()$*+%%

0.#12$%%

67!87!9&(0):&.!

!"#$%#&'(&)"#*"+*&,%*)-"&".%-*"+*$('/"#*$"#&()#%0*)#*(##1(2*&'%%*')#3-*)#*4"'&,%'#*
(#0*5"1&,%'#*,%6)-.,%'%-*(#0*$,(#3%-*"+*/(-)-*"+*(*."2)&) $(2*-7-&%6*)#*8#32"95(:"#**
***********************************************(#0*;1--)(#*$)<)2)=(&)"#- *!

!
!
!
!
!
!
!
"#$%&'()*%+*,*-!./01!
!2345(6745!8$'4/,#$09!

!
!
!
!
:*'+*;!#'%&0#*'!*<!./0!

!
./0!&=$,!:*'+*;!#'%&0#*'!!

!"#$%&'(%)(**+,-(%%

.(&(*%&'(%/*(#&%%
>5$!./00#&'!?@A#,$!26B45(7C45!8$'4/,#$09!!

>5$!DEE.!

F@$,#8&'!5$+$@*'G!!
2A$&H!63IJ(63KJ9!!

L$+$@*'G!*<!L*;;&'-!
!2A$&H!6M6B(6MJ79!!

N,#O05!5$+$@*'G!!
2A$&H!6B6J(6BK69!!

>5$!P,$&4!E85#0@!26CJI9!!

!!!!!!!>5$!L*;G!.*@&'!?@A#,$!!

E4&;#'!

!"#$%&'(#)*$+'",&
#(*"-($(.&&/-(*%&&
+01)*+23#)2&&"3-)1"".&&
#)34"5+3#"+&/'+16""7&
5-)&*1"5"'(&"&5-)&
3$+83-0"+9&

%%

S'/  >(.>)'$>  ?;)$= A8-7-*/, , 6 7'/  $.);$'(-)1 ?  H/1/7=  *6,'-  -$'-*&   (  
;6**/1  (/A8/$)  A/1/O)'  $/(1)E)*-)  1)O;&  $/</,  *)$%/.=%-N (*)C*-N  %8--
')8-)( . 



!

!*'*!

!"#$%&'(#)*$+'",&#(*"-($(&.&/.0)*+&"&10).+'2&3(4*"54# )6)&7)0,&

 
 "  &8/(*D  "6$A-,$%/2/  1/8> ,  %6% % 168%)8& %/$1-7)$%-N 9*)82-, ,  

*6%8)A%/ ÇA8-(>?6*6È *)  '/.=%/  -$'/8->  K/$$-- , "-'6> , */  -  ;8&2-N $'86*  
1-86, ')88-'/8-, , %&.='&8.  36% 7'/  >(.>)'$>  A8-7-*/,  -  7'/  $.);$'(-)1 ? 
B'/  ./2-%6 A8-*&O;6DE)2/  1+C.)*->  ;.>  9%/*/1-$'/( . 5/  -   /*6  A/1/26)'  
A/%6 $.6</ . 

G+06%02*4$)2/"9 3"54<%02*E ;24:0/02.05064$)2/4:    0()%0/   

$'8/-'$>  *6 ?*6*--  0-%.-7*/$'-  %/$1-7)$%-N 9*)82-,  -  ;/.-  I6%'/8/(  
86?(-'-> , %/'/8+)  A6;6D'  *6 %/$1-7)$%-) 9*)82-- .  

@ A8-(/;-1/1  A8-1)8)  (  A)8-/;   <)? 7&1+ ;(-O)*-)  %6A-'6.6  <+./  
?)8%6.=*/   -$A/.=?/(6**+1   168%)861 -?1)*)*->  %/$1-7)$%-N 9*)82-, . 

 



!

!*'"!

***18#'7*)*#)('9):'*#.)&$()5*:'-),'1'*.*0%/--$*$.%"-$;2 :)7*2,%'(*)*!<=*

!"#$%&'()*++,)

!"#$%&'$"()*+,"'+%(-./+&.0.((
1"2(*0+%'+%((3456((

(((7$)"08()*+,"'+%(-./+&.0.(1"2(*0+%'+%((34569((
/$(.'.0$:++(;(+25"'"'+"5(-$;5+3";-+<(='"#:+>(

@/$$'6*/(-(  9'& ?)8%6.=*/$'=, A/.&76)1  '/  (.->*-) , %/'/8/)  /%6?6./ *6 
;6**+,  A8/0)$$ 7&16. 

5/  9'/  8)C)*-)  Ç*6 2.6?/%È. J*/  /A86(;6*/  *6 A)8-/;+ , %/2;6 *)'  '/7 -
*+N 0-I8 . @  </.))  A/?;*))  (8)1>  A/>(-.-$=   '/7*+)  ;6**+)  /  %/$1-7)$%-N 
9*)82->N, /  86?(-'--  9%/*/1-%- .  

H/  *-1  *6 1 1$ ?61);.)*->  $%/8/$'-  (86E)*->  F)1.- , /;*/2/  -? ;.- -
').=*/   -  '/7*/  -?1)8>)1/2/  168%)86 %/$1-7)$%-N 9*)82-, ,    A8-N/;-'$>  
A8-1)8*/  1 A8/0)*'  8/$'6  1-8/(/2/  @@H. M.> 86?*+N $'86*  9'6 ?6(-$-1/$'=  
86?*6>, '6% %6% *68/;+  ;).>'$>  *6 ') , %/'/8+)  &$A)C*))  A8- 8/$')  $%/8/$'-  
(86E)*->  F)1.-  ('-A  1/1) -  A8- ))  ?61);.)*--  ('-A  5/5). B'/  -  $.&O-'   /$ -
*/(*/,  A8-7-*/,  '/2/ , 7'/  .-;)8$'(/  $'86* , *68/;/(  1)*>)'$>  A8- $1)*)  
%/$1-7)$%-N 9*)82-, . 



!

!*'#!

@ %6O;/1 $.&76) 1/O*/  (+$7-'6'=  ;/.D  %/$1-7)$%-N I6%'/8/(  $8);-  
;8&2-N, %/'/8+)  (.->D'  *6 %/*%8)'*+)  9%/*/1-7)$%-) , $/0-6.=*+)  -  -*+)  
A/%6?6').-  86?(-'->  7)./()7)$'(6 . J*-  <&;&' 86?*+1- , A/8/,  A8/'-(/A/ -
./O*+1-  ;.>  $'86*  $ *6$).)*-)1  A8)-1&E)$'()**/  '-A6  5/5 -  '-A6  1/1. 36% (  
K/$$--   *6 8&<)O) ()%/(   8/$'  $%/8/$'-  (86E)*->  F)1.-  *6 1 1$ ().  % (/?86$-
'6*-D  '8&;/(+N  -?;)8O)% *6 18%. 3)1A+  8/$'6  *6C)2/  @@H A6;6.-  A/ /' -
*/C)*-D  % $'86*61, 2;)  *68/;  </.))  6;6A'-()*  %  ;6**+1  %/$1-7)$%-1 9*)8-
2->1. 

 H/;/<*+1  /<86?/1  86$$7-'+(6)'$>  -  Ç()$ È %/$1-7)$%-N 9*)82-,  (  ;8&-
2-N $/0-6.=*/ --$'/8-7)$%-N , 9%/*/1-7)$%-N -  ;6O)  ;)1/286I-7)$%-N  A8/-
0)$$6N.  

K/$'  *6$).)*-> , 2/8/;/( , 9%/*/1-%-   -  ' .; . -  ' .A.  ')$*/  %/88).-8&)'  $  
(+()8)**+1-  168%)861- %/$1-7)$%-N 9*)82-, . 

 



!

!*'$!

!"#$%#&'($)*+,%')--)*+.+/%'#(0+-12(+)+'"3&+4)3-(+5"'"2".++
++++++++++++++++++++++++++++++.+6%'7(#))+)+8"33))+

 4+  ?*6)1  %6% 9'-  168%)8+ $(>?6*+ $ LOD F)1.- . 
 



!
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!"#$%&'()$*+,-$.%$

!"#$$/0123$450236378$9:;8<78=$>?9;9><3$5;8@073=A$3$$$$$$
$$$?97B07<;8B3=$3C9<9D95$:0;3223=$5$?0;78E$2FG8$

 
H/();)*-)  .D;), , -?1)*)*-)  *6C)2/  $/?*6*-> , A$-N-%-, $/$'6(6  %8/(- , 

86</'6  2/./(*/2/  1/?26 A8- 86?*/,  $%/8/$'-  (86E)*->  F)1.-  -  ;6O)  A8- </ -
.))  ;-*61-7*+N  86?*+N 286(-$A-*/(+N  9*)82-,   N/8/C/  -?&7)*+  (  861%6N 
$/(8)1)**/,  A$-N/%/$1/./2-- . B'/  ;6**+)  *6 &8/(*)  $'6'-$'-7)$%-N  '6<-
.-0 , 9.)1)*'/(  -$%&$$'()**/2/  -*')..)%'6 .  H/  6*6./2--  $ A8/C);C-1-  -$-
'/8-7)$%-1-  $/<+'->1- , /$*/(+(6>$=  *6 $/<86**/1  $'6'-$'-7)$%/1  16')8- -
6.6, 1/O*/  ;6(6'=  A8/2*/?+  /  <&;&E)1 . 

@ 76$'*/$'-  A8/2*/? *6&7*+1  0)*'8/1  !91%/*  ;6*  A/ $1)*)  9.-'+  (  
:`U  ?6 10 .)'     ;/  ;6**/2/  $/<+'->  (1/*/286I->  ÇH$-N/9%/*/1-%6È). 3/7 -
*/$'=  A8/2*/?6, /2/(/8)**6>  (  -?;6*--  -  /%/./  1-3 .)' , $<+.6$=.  H8/2*/?  A/ 
;-*61-%)  COVID-19 (  "-'6)  ;6*  (  *676.)  9A-;)1-- . J*  86?1)E)*   *6 $6,') , 
2;)  -$%.D7)*/  (*)$)*-)  -?1)*)*-,  $/  (8)1)*)1  (http://worldcrisis.ru/).  



!

!*'&!

!"#$%#&'(#')*(+,-.'-#"#%/)0"1*/')'203/.4'5/%%+6')''5.- /7".'89:;'$#5/'(#''*)<&0'''
$/(=#$"1((4'*#*3/)/'-"#)0'%/*.=.%0<'*"/%+'*#'*-#"#*3 >?')"/@.%0<'A.B=0'CDEFG'

!"#$%#!"
(#'203/?'

!"#$%#&'(#'H)"#(.4'IJK'
8989'$#5'

 
H8/2*/?  A/ "-'6D  $<+.$>.   
Q$'= -  ;8&2-)  /O-;6*-> . J;*/  -? *-N  Ð 8/$'  ;&N/(*/$'-  (  K/$$--  (  <.- -

O6,C))  (8)1> . B'/  (+')%6)'  -? $//'*)$)*->  ;&N/(*/  *6$+E)**+N  A)8-/;/(  
(  -$'/8--  $'86*+  $ 168%)861- %/$1-7)$%-N 9*)82-,  -  /O-;6)1+1-  %/$1-7)-
$%-1- 9*)82->1-  (  <&;&E)1 . B'/'  A8/2*/? Ð 76$'= -*/2/ , *6-</.))  (6O*/2/ : 
(  -$'/8--  7)./()7)$'(6  -;)'  $1)*6   .-;)8$'(6  &$./(*/  .)(/A/.&C68*+N  
*68/;/( , $'86*  *6 .-;)8$'(/  &$./(*/  A86(/A/.&C68*+N.  

 
 



!

!*''!

R"54<%02*E ;24:042*0+4$)2/4:  4 0<%03+).)%%0 
20(40/02.4$)2/4:  ;+06%0D03, *)0+4'  (%" ;+4.)+)   

;+)<2/"D"%4'  6)%)+"5" R"5)%*4%" 70Q/03" )  

@ 1907-1910 2/;6N (  @68C6() (+C).  A8/8/7)$%-,  '8&;  2)*)86. -
.),')*6*'6  @. 4/C%/(6 . Ç5/(6>  ')/8->  A8/-$N/O;)*->  7)./()%6  -  )2/  (+ -
8/O;)*-> , $/$'6(.)**6>  A/ ;6**+1  ?//./2-- , 2)/./2-- , 68N)/./2-- , 6*'8/A/ -
./2-- , 9'*/286I-- , -$'/8--  -  $'6'-$'-%- È 

(3. 1. H8/-$N/O;)*-)  7)./()%6 . - @68C6(6. 1907; 3. 2. 4)N6*-%6 (+8/O -
;)*-, . 1912 2/;  - *676./  ÇO).)?*/2/  ()%6È. - @68C6(6, 1910). @. 46C%/(  ;), -
$'(-').=*+,  7.)*  K&$$%/2/ 2)/286I-7)$%/2/  /<E)$'(6 , %//8;-*6'/8  J<E) -
$'(6  68N)/./2-- , -$'/8--  -  9'*/286I--  A8- -1A)86'/8$%/1  "6?6*$%/1 &*- -
()8$-')') , (+;6DE-,$>  1+$.-').= . J*  A8/6*6.-?-8/(6.  -$'/8-D  K/$$--  $ 
882 2/;6  -  A8-C).  % (+(/;&  /  *6.-7--  (  ))  86?(-'--  ()%/(+N 0-%./( , ;6(  -1 , 
A/ 6*6./2--  $ ;8)(*-1-  28)%61-,  Ð ?/./'/2/  (100 .)' ), $)8)<8>*/2/  (100 .)' ), 
<8/*?/(/2/  (100 .)' ), O).)?*/2/  (100 .)' ).  

:/(1)$'-1  A)8-/;-?60-D  -$'/8--  K/$$--  A/ @. 46C%/(&  ($ 812 2/;6 ) $ 
168%)861- %/$1-7)$%-N 9*)82-, .   

 



!

!*'(!

 
 



!

!*')!

 
 



!

!*(+!



!

!*(*!

 
 



!

!*("!

 
T).)?*+,  ()% %6O;/2/ 0-%.6 &  @. 4/C%/(6  7)'%/  $(>?6* $ 8/$'/1  $%/-

8/$'-  (86E)*->  F)1.- . 
4)O;&  /;*-1  -? (6O*),C-N  168%)8/( &$A)C*/2/  86?(-'->  K/$$--  Ð $/ -

/'*/C)*--  %/*0)*'860--  -?/'/A/(  %-$./8/;6  -  &2.)8/;6  (  %)8*6N .=;6  %6% 
86? 0-%. $/$'6(-.  400 .)' , %/'/8+,   (+>(-.  @. 4/C%/(  (  -$'/8-7)$%/1  86?-
(-'--  K/$$-- .  
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"6O;+,  ()% A/ @. 4/C%/(&  $/$'/-'  -? A)8-/;6  8/$'6  -  A6;)*->  1/2&E) -

$'(6  2/$&;68$'(6. 
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 :1)*6  A)8-/;6  8/$'6  -  A6;)*->  1/2&E)$'(6  $'86*+  $(>?6*6 $/  $1)*/,  

%/$1-7)$%-N 9*)82-, . 
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@ O).)?*+,  ()% A/  46C%/(& @.U. -*')286.=*6>  1/E=  K/$$--  A6;6)' , 

A8- ?/./'/1  ()%) Ð  <&8*/ 86$')' . B'/  $/(A6;6)'  $ A/;/<*+1-  ')*;)*0->1-  
-?1)*)*->   A8-8/$'6  ;)8)(=)(  $&<68%'-%- Q(86?-- -  ;8&2-1-   168%)861- 
-?1)*)*->  %/$1-7)$%-N 9*)82-, , $(>?6**+1-  $/  $%/8/$'=D (86E)*->  F)1.- , 
6%'-(*/$'=D  :/.*06 . 

J</$*/(6**/$'=  ;6**/2/  A/;N/;6  1/O*/  A/;'()8;-'=  286I-%61- $61/2/  
(+$/%/2/  *6&7*/2/  &8/(*> . 
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H8-();)**+)  286I-%-, $ /;*/,  $'/8/*+ , A/%6?+(6D', 7'/  %.6$$-I-%6-

0-> A)8-/;/(  86?(-'->  K/$$--  A8/();)*6  @. 4/C%/(+1  (  $/2.6$--  $ 0-%.61-  
%/$1-7)$%-N 9*)82-, . B'/  ;/%6?+(6)'  1)'/;/./2-7)$%&D  $/$'/>').=*/$'=  
'6%/,  %.6$$-I-%60-- . ]/'>  %/*%8)'*+)  286*-0+ %6O;/2/ A)8-/;6  -1)D'  -  
</.))  '/7*+)  /7)8'6*-> . 

 :  ;8&2/,  $'/8/*+ ,  /0)*%-  2)*)86./1  .-7*/$'*+N , A$-N/./2-7)$%-N 
/$/<)**/$'),   8&$$%-N (  ?/./'/, , $)8)<8>*+, , 1);*+, , O).)?*+,  ()%6 A/%6-
?+(6D' , 7'/  ;).)*-)  .D;),  *6 '-A+  1/1, 5/5, 6 '6%O) *6 8)?/*6'/8/(  -  A/$'8) -
?/*6'/8/(  -1))'  1)$'/  <+'=  -  (  C-8/%/1  -$'/8-7)$%/1  A.6*) , 6  *)  '/.=%/  (  
;)$>'-.)'*)1  0-%.)  A/ %/'/8+1  )$'=  ;6**+)  BBG, 8)?&.='6'+  ')$'-8/(6*->  
</.=C/2/  %/.-7)$'(6  .D;), .  #?1)*)*->  .D;),  (  2/;/(+N  0-%.6N -?1)*)*->  
$%/8/$'-  (86E)*->  F)1.-  $/(A6;6D'  $ '6%/(+1-  -  (  '+$>7).)'*-N  0-%.6N. 

@$) O).)?*+)  ()%6 A/ @. 4/C%/(&   A6;6D'  *6 A)8-/;+  8/$'6  $%/8/$'-  
(86E)*->  F)1.- . F/./'+)  ()%6 Ð *6 ?61);.)*-) . @ A8-();)**/1  16$C'6<) 
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$/(A6;)*-)  0-%./(   '/7*),C)) . H/  $&'- ,  A/ ;-*61-%)  -$'/8--  @. 4/C%/(  
&./(-.  $'/.)'*DD  ;-*61-%&  %/$1-7)$%-N 9*)82-, .  

B'/  A/;'()8O;6)'$>  $/(8)1)**+1-  -$$.);/(6').>1- . :1 .: ]68-*  Q.H., 
`)$'/A6./(  # .H. @)%/(+) 0-%.+ $),$1-7*/$'-  F)1.-  -  $/.*)7*/,  6%'-(*/ -
$'- .   G)/;-*61b%6 2(11)/2011  

3/7*/$'=  A8/2*/?6 ?6 $'/.)'->  /<R>$*-1+ . G)*)86.  $&1).  &./(-'=  0-%-
.+  86?(-'->  -$'/8--  (  8)?/*6*$)  $ 0-%.61-  %/$1-7)$%-N 9*)82-, . 5/  '/7 -
*/$'=  A8/2*/?6  86;-%6.=*/2/  -?1)*)*->  $/0-6.=*/ -A/.-'-7)$%/,  -  9%/*/-
1-7)$%/,  $-'&60--  ?6 *)$%/.=%/ .)'  '8)<&)'  ;/A/.*-').=*/2/  /<R>$*)*-> . 

@. 4/C%/(  (  1910 2/;&  A-C)' : ÇS)8)? ;(6  2/;6 , '/  )$'=  (  1912 2/;& , 1+  
($'&A6)1 (  O).)?*+,  ()%. H/$'/>**/)  (?;/8/O6*-)  ($)N A8);1)'/(  A)8(/,  
*)/<N/;-1/$'-  <&;)'  &$-.-(6'=$>  $ %6O;+1 2/;/1 . @ 8)?&.='6')  )2/  A/$.) -
;&)'  86$$'8/,$'(/  I-*6*$/(/,  $-$')1+  -  ?6;/.O)**/$'=  ($)N $./)(  /<E) -
$'(6 . 4*/O)$'(/  *68/;6  <&;)'  &1-86'= /'  2/./;6  -  9A-;)1-, . 568/;  *6,;)'  
1*-1+N  (-*/(*-%/(  $(/)2/  *)$76$'=> (  A86(-').=$'()**+N  /826*6N, (  $/$'/ -
>').=*+N  %.6$$6N *6$).)*-> . 567*&'$> <&*'+ , -?<-)*->  $/$'/>').=*+N  -  
(.6$'=  -1&E-N  .D;), È. 

#  9'/  $'6./  A8/-$N/;-'=   *)  $ *676./1  (/,*+  ($ ))  *676./1  ;6**+)  A8/-
0)$$+ &$%/8-.-$=), 6 -1)**/  $ 1912 2/;6 . 

@ 9'/  (8)1>  I-*6*$/(+)  A8/<.)1+   %/$*&.-$= -  :`U . S'/  ?6$'6(-./  $/ -
?;6'= VK:  (1913 2/; ). 

5/  ;6O)  A/ /'*/C)*-D  % :`U  ')1A+  9%/*/1-7)$%/2/  8/$'6  (  K/$$--  
&A6.-.  

S'/  -..D$'8-8&)'  286I-% U. #..68-/*/(6 .  
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H8/2*/?  2)*)86.6  <+.  '/7)*  -  A/ ;6**+1   ($)1-8*/  -?()$'*+N  9%$A)8-

'/( . 
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B%/*/1-7)$%-)  A8/<.)1+  (  K/$$--  $(>?6**+)  $ A6;)*-)1  ')1A/(  86?(--

'-> , %6% -  (  :`U , *676.-$= ;/  *676.6 H)8(/,  1-8/(/,  (/,*+ .  
J'*)$)*-)  ($)2/  O).)?*/2/  ()%6 $  1912 A/ 2012 2/;&  % &A6;%& (  K6?(--

'--  K/$$-- , %/*)7*/ , *)'/7*/$'= , /C-<%6. 5/  /*6  2/(/8-'  /  '/1 , 7'/  A8/2*/ -
$'-7*+  *)  1)N6*-7)$%-) A8);$%6?6*-> A/ 2/;61 , 6 ÇA8-(>?6**+) È % ;-*61-%)  
%/$1-7)$%-N 9*)82-, . @ 861%6N $'/.)'-, , '+$>7).)'-,  '6%6> A8-(>?%6 )$'= .  

M.> *6$ (6O*+  *)  *)-?<)O*+)  /C-<%-  A8- '6%-N $'/.)'*-N  A8/2*/?6N, 6 
<.)$'>E-)  A8);$%6?6*->, ;/26;%-  /  0-%.-7*/1  -?1)*)*--   .D;), . 

#  '&'  A/1/2.6   -*'&-0->  2)*)86.6 , *686</'6**6>  /A+'/1  8&%/(/;$'(6  
.D;=1-  (  </)(+N  &$./(->N  (&76$'*-% 8&$$%/-'&8)0%/,  (/,*+ ). J*  7&($'(/ -
(6.  ;-*61-%&  -?1)*)*->  .D;), . !)?  9'/2/  ().-%/2/  7&($'(6--*'&-0--  *)(/? -
1/O)*  &$A)N (  8&%/(/;$'()  (/,$%61- . J'$D;6  -$'/8->  A/*-16.6$=  -1  7)8)? 
9'/'  /A+' . 46$$6 9%$A)8-1)*'/(  A/%6?+(6)', 7'/  $61+) A8/$()'.)**+)  2/./ -
(+  (  *6&%) *)  (  $/$'/>*--  $'/.=  '/7*/  &./(-'=  ;-*61-%&  -?1)*)*->  .D;),  
A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, , %6% /A+'*+,  A86%'-%. :/7)'6*-)  -*'&- -
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0--  *6 .D;),  -  2.&</76,C-N  *6&7*+N ?*6*-,  -  8/;-.-  $'/.=  A8/?/8.-(/2/  
-$$.);/(6').> . 

3/7*/$'=  A8/2*/?6 A/();)*->  .D;),  (  %6O;/1 -? /</?*67)**/1  ()%), 
;6**/2/  ?6 100 .)'  ;/  *6C-N ;*), , A/86O6)'. @/$A/.=?&)1$> (+</8%61- -? 
86</'  @. 4/C%/(6  ;/%'/86  -$'/8-7)$%-N  *6&%, A8/I)$$/86   U,A.6'/(6 . B'/  
/0)*%-  @. 4/C%/(+1  <&;&E-N $/<+'-,  (  K/$$-- , %/'/8+)  ;/.O*+  A8/-$N/ -
;-'=  A/ )2/  1*)*-D  (/  ('/8/,  A/./(-*)  XX ()%6 Ð 9'6A $A6;6 O).)?*/2/  ()%6. 

 
H.(/%()4#+&)'#&  (9&%'# ! . G(<'(36*  );1=1   (1960-2012 // .) A&"&2%(/( 

3&'1  1912 Ð 2012 /(=(3  
Ç:  *6$'&A.)*-)1  &A6;%6 (  2/$&;68$'()  ($)  $(>?- /$.6<)(6D' , *67-*6> $ 

(+$C-N . H8)O;)  ($)2/  -$7)?6)'  .D</(=  % A86(-').=$'(& , ?6 *)D  - .D</(=  % 
8/;-*) , A/'/1  % $(/-1  $/A.)1)**-%61  - , *6%/*)0, -$7)?6)'  ;6O)  A8-(>?6*-
*/$'=  % 7.)*61  $(/),  $)1=- . 

M6.))  $.);&)'  &O) *)*6(-$'=  % A86(-').=$'(&  (//<E) , $/);-*)**6>  $ 
*)A8)/;/.-1+1  O).6*-)1  )2/  &*-7'/O-'= È. 

Ç/$*/(*+1-  $8);$'(61-  </8=<+ /<R)%'-(*/  >(.>D'$>  $R)?;+ -  $),1+ , 
;)<6'+  -  ;86%-È, 6 (  %/*0) )2/  Ç<&*'+ , 8)(/.D0--  -  <)$%/*)7*+)  1)O;/ -
&$/<*+)  (/,*+ , $/A8/(/O;6DE-)$>  86?/8)*-)1  $'86*+  -  -?<-)*-)1  ))  O- -
').), È. 

Ç@ 9'/  (8)1>  -?1)*6  068-'  (/  ($)N ))  (-;6N . J')7)$'(/  A8/;6)'$>  -  
/A'/1 , -  (  8/?*-0& , .-C=  <+ *6C.-$=  ;.>  *)2/  A/%&A6').-È. 

Ç#?&7)*-)  *6&% $(/;-'$>  % ?&<8)O%) -  % A/2/*)  ?6 ;-A./161- , ;6DE-1-  
A8)-1&E)$'(6  (  </8=<) ?6 $&E)$'(/(6*-) È. 

Ç@ .-')86'&8*&D  /<.6$'=  (8+(6D'$>  (  %67)$'() 7)2/ -'/  */(/2/  ;)%6-
;)*'E-*6  -  A/8*/286I-> È. 

ÇWD;-  ;).6D'$>  A6;%- *6 ($>%/2/ 8/;6  -28+, (  /$/<)**/$'-  6?68'*+) , 
A8);6D'$> A=>*$'(&, &A/'8)<.)*-D  *68%/'-%/( , %&')O& -  86?(86'&È. 

ÇL76$'=, %/'/86> A8);$'/-'  8&$$%/1& *68/;&  (  <.-O6,C)1  <&;&E)1 , 
%/*)7*/ , A)76.=*6É 5/  (1)$')  $ ?6%/*61- -$'/8-7)$%-N  0-%./(  ;.>  *6$ /' -
%8+.6$= -$'-**6>  A8-7-*6  (+8/O;)*-> É @ *6C-N 8&%6N )$'=  ()8*/)  $8); -
$'(/ , &O) -$A+'6**/)  -  &%6?+(6)1/) *61  $61/D A8-8/;/D , /<86'-'=  T).)? -
*+,  ()% (  F/./'/, È. 

M6, ;6  9'/  A-C)'  *)  *6C $/(8)1)**-%   /  A8/0)$$6N A8-(6'-?60--  (  
$'86*) ,  /  $/<+'->N  1991, 1993 2/;/( , *)  %8-'-% .-<)86.-?16 , 6 2)*)86.  </.))  
100 .)'  *6?6;. 
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M6, @. 4/C%/(   (  $(/-N  A8/2*/?6N -$A/.=?/(6.  (+(/;+  28)%/(, -*;&$/( , 
)(8))( . 56?(6*-)  ()%/(   -  ?/./'/, , $)8)<8>*+, , <8/*?/(+, , O).)?*+,  (?>'/  & 
28)%/(. 

#*;&$+  2/(/8>'  A/ $&'-  /  '6%-N O) 0-%.6N, */  ;6.-  -1  -*/)  *6?(6*-) . 
F/./'/,  ()% & *-N  *6?(6* ()%/1  $/()8C)*$'(6 , O).)?*+,  Ð ()%/1  28)N6. #  
/A-$6*-)  -?1)*)*->  .D;),  *6 %6O;/1 0-%.)  -$'/8--  /;*/'-A*/ . 

3/  )$'=  0-%.-7*/)  -?1)*)*-)  .D;),  -?()$'*/  .D;>1  ;6(*/ . 
B'/  ;/%6?6').=$'(/  $/(A6;)*->  A$-N/-$'/8--  $ ;6**+1-  $/(8)1)**+N   

9%$A)8-1)*'6.=*+N A$-N/./2-7)$%-N -$$.);/(6*-, , $ -?1)*)*-)1  & *6$  BBG 
*6 86?*+N 9'6A6N -?1)*)*->  $%/8/$'-  (86E)*->  F)1.- .   B'/  ;6)'  /$*/(6*-)   
;.>  86$A8/$'86*)*->  A/.&7)**+N   (+(/;/( , 9%$A)8-1)*'6.=*+N I6%'/(   *6 
;.-').=*+)  -$'/8-7)$%-)  /'8)?%-  (8)1)*- . 

:/(A6;)*-)  ;-*61-%-  -?1)*)*->  .D;),  (  -$'/8-7)$%-N  0-%.6N $ 6*6./ -
2-7*+1-  -?1)*)*->1-   (  ;*)(*+N , *);).=*+N , 1)$>7*+N, 2/;/(+N  0-%.6N 
-?1)*)*->  %/$1-7)$%-N 9*)82-,  168%)861- %/'/8+N >(.>D'$>  7-$.6  @/.=I6 , 
LOD F)1.-  -  ;8 . A/;'()8O;6)'  (6.-;*/$'=  %6O;/,  -? 1)'/;-% , $ A/1/E=D  
%/'/8+N A/.&7)*+  6*6./2-7*+)  8)?&.='6'+ . 

 

R)+"  /"/  "*+4A#*  ;"224%"+4)3 , +)D0%"*0+03 

U.=<)8'  B,*C'),*  (  86</')  ÇL8/%-  O-?*- È A-C)' : ÇK).-2->  -  *6&%6 
;/.O*+  86</'6'=  (1)$') , 6 *)  A8/'-(  ;8&2 ;8&26. 56&%6 <)? 8).-2--  N8/16, 
8).-2->  <)? *6&%- $.)A6. L7)*+)  <+.-  /0)*)*+  0)8%/(=D %6% ().-76,C-)  
)8)'-%- , */  *6 $61/1  ;).)  /*-  >(.>D'$>  8).-2-/?*+1-  .D;=1-  -?-?6 -N ()8+  
(  &A/8>;/7)**/$'=  @$).)**/, È. 

J*  (+$%6?6. 1+$.= , 7'/  1/O*/  -  *&O*/  6*6.-?-8/(6'=  8).-2-D  $'86N6, 
8).-2-D  1/86.-  -  8).-2-D  <&;&E)2/ . ]8-$'-6*$'(/  Ñ 9'/  8).-2->  1/86.- . 
5/  8).-2->  <&;&E)2/  $%.6;+(6)'$> *6 *6C-N 2.6?6N. #  A8);()$'*-%  '6%/,  
8).-2--  *)  '/.=%/  B,*C'),* . J  '6%/,  8).-2--  2/(/8-.-  ;6(*/ , $ (8)1)*  @)-
.-%/,  I86*0&?$%/, 8)(/.D0-- , -  ;6O)  86*)) .  

4*/2-)  &7)*+)  &O) $/?8).-  ;.>  '/2/ , 7'/<+  2/(/8-'=  /  *6&%) -  ()8)  (  -N 
);-*$'() . M6O) 9%/*/1-$'+ . @)86 1*/2/.-%6 .  !)?  ()8+  (  <&;&E))  *)  <&;)'  
86?(-'-> . 36%, A/$.)  ;.-').=*+N  1+'68$'(  $A)0-6.-$'+  (  /<.6$'-  I-*6*$/(  
A8-C.-  % (+(/;&  /  (6O*/$'-  ()8+  (  <&;&E))  ;.>  9%/*/1-7)$%/2/  86?(-'-> . 
ÇJ7)(-;*/ , 7'/  $'86')2->  A/;;)8O-(6*->  *6 *-?%/1 &8/(*)  A8/0)*'*+N  $'6-
(/% </.=C)  2/;6  *)  $/?;6(6.6  $'6<-.=*/$'- . K6$7)' -*()$'-0-,  A8);A/.626)'  
&7-'+(6'=  <&;&E)) . S'/<+  86$7)' $/7)'6.$>  $ ')1-  A8);A/./O)*->1- , *&O-
*/ , 7'/<+  <+.6  3&.1 3 )415#"D%()4D -  A8/0()'6*-)  (  <&;&E)1 . @/?1/O*/ , 



!

!*)#!

/'8-06').=*+)  A8/0)*'*+)  $'6(%- *)  $-2*6.-?-8&D'  $'6<-.=*/$'=  (//<E) , 
$%/8)) /*-  2/(/8>'  /  '/1 , 7'/  1+  ($)  )E)  *6N/;-1$>  (  9%$'86/8;-*68*/,  $--
'&60-- È.   G)*)86.=*+,  ;-8)%'/8  62)*'$'(6  Bloomberg:  
http://worldcrisis.ru/crisis/2353097  

84% -? 9 440 %/1A6*-,  $//<E-.- , 7'/  (  2016 2   *-?%-) A8/0)*'*+)  
$'6(%- *)  A/(.->.-  *6 -N 2/'/(*/$'=  -*()$'-8/(6'= . G/;/1  86*))  '6%-N <+./  
73%. M8&2-1- $./(61- , 16./  '/2/ , 7'/  -$%&$$'()**/  *-?%-) A8/0)*'*+)  
$'6(%- *)  A/<&O;6D'  %/1A6*--  % -*()$'-0->1 , %6% -?*676.=*/  A.6*-8/(6 -
./$= , %/1A6*--  ;6O)  *)  86$$16'8-(6D'  -N </.=C)  %6% I6%'/8  -*()$'-0-, . 
@)8+ (  <&;&E))  *)' .  

36% 7'/  A)8(/*676.=*/  (  86?(-'--  7)./()7)$'(6  ()86 -.-  9%/*/1-7)$%-)  
&$./(-> ?  #  A/7)1& ;6O)  9%/*/1-$'+  ?62/(/8-.-  /  ()8) ? #  7'/  (6O*/  Ð /  
()8)  (  <&;&E)) .  

@/ ($)N A/;/<*+N  -$'/8-7)$%-N  A)8-/;6N  A8-$&'$'(&)'  -*I/8160->  /  
A/-$%) */(/,  8).-2-- , /  ;(-O)*--  (  *6A86(.)*--  </2/-$%6').=$'(6 . 

V86*0->  % 1/1)*'&  @).-%/,  I86*0&?$%/, 8)(/.D0-- , %6?6./$= <+, $'6-
.6  /A./'/1  A8/$()E)*-> , %8-'-7)$%/2/ /'*/C)*->  % 8).-2-- . #  (;8&2 ')  .- -
06, %/'/8+)  A/$.);/(6').=*/  /A-86.-$=  *6 '8&;+  @/.=')86  Ð ().-%/2/  <)?-
</O*-%6 $(/)2/  ()%6, Ð *67-*6D'  -$%6'= */(&D  8).-2-D .  :  7)2/  9'/ ?  H/$.)  
-?;6*->  %/11&*/,  H68-O6 24 */><8> 1973 2/;6  ;)%8)'6  /  ?6A8)') </2/$.&O) -
*->  -  ?6%8+'-> ($)N 0)8%(),  -N $'6.-  A8)(86E6'= (  N861+ K6?&16.  #  (?61)*  
N8-$'-6*$'(6  A8);A/.626./$=  A8-*>'-)  */(/,  8).-2--  -  %&.='6 @)8N/(*/2/  
:&E)$'(6 . 

"&.='&  @)8N/(*/2/  :&E)$'(6  A8/'-(/$'/>./  ;(-O)*-)  Ç%&.=' K6?&16È. 
]8-$'-6*$%-)  0)8%(- ?6%8+(6.-$= (16$$/(/  $ */><8> 1793 2.), A/;()826.-$=  
86?286<.)*-D, /<R>(.>.-$=  ÇN86161- K6?&16È, (  *-N  A8/(/;-.-$=  A86?;*-%- 
(  7)$'= Ç!/2-*-  K6?&16È, %/'/8&D (  N/;)  ')6'86.-?/(6**+N  A8);$'6(.)*-,  
-?/<86O6.-  6%'8-$+. @/ (8)1>  A86?;*-%/( K6?&16 *6 D2) V86*0--  &$'86-(6-
.6$= %6?*= A8)$'&A*-%/(. 

J;*6%/  *)  ()?;)  .D;-  /'%6?+(6.-$= /'  8).-2-- , 6 $(>E)**-%-  Ñ /'  $6-
*6. @/ 1*/2-N  ;)8)(*>N  %8)$'=>*) (+$'&A6.-  $ '8)</(6*->1-  /'%8+'->  0)8%-
(),  -  (/$$'6*/(.)*->  %6'/.-7)$%/,  8).-2-- .  

4+  -1))1  $'8)1.)*-)  86?*+N A/.-'-7)$%-N  $-.  -1)'=  $(/D  8).-2-D . 
#$'/8-7)$%-  ?6%/*/1)8*/ . @ "-'6)  A8-N/;  %6O;/,  */(/,  ;-*6$'--  <+.  $(>-
?6* $ /'8-06*-)1  A8);+;&E),  8).-2--  -  $ /A/8/,  *6 */(&D . S6E) /'8-06 -
./$=  -.-  A8-*-16./$=  %/*I&0-6*$'(/ . "/.)<6').=*/ , *6 A8/'>O)*--  '+$>7) -
.)'-, .  WD<6> $)8=)?*6> /826*-?60-> .D;), , .D<6> ;/.2/()7*6>  -1A)8->  *)  



!

!*)$!

1/O)'  /</,'-$=  <)? $(/),  ()8+ .  5/(+)  -1A)8-- , 8).-2--  ?6%/*/1)8*/  (/? -
*-%6.-  (1)$')  $ 8/$'/1  %/$1-7)$%-N 9*)82-, . B'/  %6$6)'$> -  N8-$'-6*$'(6 . 

J;*6%/  &'()8O;)*-)  */(/,  8).-2--  ;/.2-,  -  A8/'-(/8)7-(+,  A8/0)$$. 
U O-'=  *6;/  *6$'/>E-1 . H/9'/1&  *)  $.&76,*/  4 . K/<)$A=)8, <&;&7- I6%'- -
7)$%- 2.6(/,  A86(-').=$'(6 , *676. A8/'-(/;),$'(/(6'=  &16.)*-D  N8-$'-6* -
$'(6 . Q2/ *)  (//;&C)(.>.6  -  -;)>  6')-?16 . 5/(6>  8).-2->  Ð 9'/  $'86')2-7) -
$%6> /A6$*/$'=  ;.>  .D</2/  $/0-6.=*/2/  $'8/> . K/<)$A=)8 9'/  A/*-16. . 

@$%/8)   %&.=' K6?&16 <+.  ?6A8)EP*, 6 )2/  (;/N*/(-').-  A/ $&;& K)(/ -
.D0-/**/2/  '8-<&*6.6  - 2-.=/'-*-8/(6*+ . 7 16> 1794 2/;6  "/*()*'  $(/-1  
;)%8)'/1  &$'6*/(-.  (  %67)$'() 2/$&;68$'()**/, , Ç286O;6*$%/, 8).-2-- È 
V86*0--  Ç%&.=' @)8N/(*/2/  :&E)$'(6 È.  

56 *)A8->'-)  6')-?16  -  %&.='6 K6?&16, *6 A/;;)8O%& %&.='6 @)8N/(*/2/  
:&E)$'(6  /8-)*'-8/(6.6$=  *6-</.))  (.->').=*6>  76$'= >%/<-*0)( , $61 K/ -
<)$A=)8.  

7 16> 1794 2.  560-/*6.=*+,  %/*()*'  V86*0--  A8-*>.  ;)%.6860-D, $/ -
2.6$*/  %/'/8/,  ÇI86*0&?$%-, *68/;  A8-?*6P' $&E)$'(/(6*-)  @)8N/(*/2/  
:&E)$'(6  -  <)$$1)8'-)  ;&C- È.   @ ;)%.6860--  2/(/8-./$= : ÇJ*  A8-?*6)' , 7'/  
;/$'/,*/)  A/%./*)*-)  @)8N/(*/1&  :&E)$'(&  )$'=  -$A/.*)*-)  7)./()7)$%-N  
/<>?6**/$'), . @/ 2.6()  9'-N /<>?6**/$'),  /*  $'6(-'  *)*6(-$'=  % *)()8-D  -  
'-86*-- , *6%6?6*-) -?1)**-%/(  -  '-86*/( , A/1/E=  *)$76$'*+1 , &(6O)*-)  % 
$.6<+1, ?6E-'&  &2*)')**+N , /%6?6*-) <.-O*)1&  ($)(/?1/O*/2/  ;/<86  -  -?-
<)O6*-)  ($>%/2/ ?.6È. 8 -D*>  1794 2. (  H68-O) <+.  /826*-?/(6*  A&<.-7*+,  
'/8O)$'()**+,  A86?;*-% @)8N/(*/2/  :&E)$'(6 , 2;)  $ 8)7=D (+$'&A-.  K/ -
<)$A=)8. 3)1  $61+1 I6%'-7)$%- ((/;-.6$=  2/$&;68$'()**6>  8).-2-> . H/$.)  
A6;)*->  K/<)$A=)86 %&.=' @)8N/(*/2/  :&E)$'(6  <+$'8/  $/C).  *6 *)' . @5>&-
)43&%%#'1* %(31$ .&"#/#$ %& (+&%D-4(  %EA%1, (%1 %EA%1 .&2(%14(.1* , ;1) -
)#(%1.#$*, '(4(.6&  ;.#<"#  '  3"1)4#  # )4.($4  %(3(& (5>&)43( . I1'(0  .&"#-
/#&0 (%# '(*;&%)#.E84  (4)E4)43#&  *&,1%#2*1 "#+%()4%( (.#&%4#.(31%%(-
/(  3"#$%#$ %1 "8=&0, =( )(3&.<&%)431, (4"1A&%%(/( E (5>&)43&%%#'(3, 3"#-
$%#$ +&.&2 )#)4&*E  *&A"#+%()4%6,  (4%(<&%#0. 

ÇÉ4&;8/$'=  *6 5)<)  -E-') , -  )$.-  *)'  (  (6$ ()8+ , *)  <&;)'  (61 ;/$'&A -
*/  -  ?*6*-) . @)86 Ñ 9'/  $()'  ;&C)(*+, , 6 %6% 1/O)'  $()'6  .-CP**+,  7)./ -
()% &1 *6A86(-'=  *6 #$'-*& ? 

4-8/?;6*-) , *6A/.*)**/)  9*)82->1-  1+$.)**+1- , *67-*6)'  A8)/<86?/-
(+(6'=  9*)82--  -  16')8-D  (  *&O*+)  /<86?/(6*-> ÉÈ. 5 . 4/*/$'/*  

 



!

!*)%!

R)+"  /"/  "*+4A#*  ;"2240%"+4)3 3 K02244 
@ A)8-/;  1/E*+N  %/$1-7)$%-N 9*)82-,  -  (+$/%/,  6%'-(*/$'-  :/.*06  (  

K/$$--  (  *676.)  XX ()%6 (;8&2 *676./$= ;(-O)*-)  (  $'/8/*&  </2/$'8/-').= -
$'(6  -  </2/-$%6').=$'(6 .  

H8);$'6(-').-  </2/-$%6').=$'(6 , -?()$'*+)  (  K/$$--  1+$.-').-  (5 . 
!)8;>)( , : . !&.26%/(, 4 . 4)8)O%/($%-, , F. G-AA-&$, 5 . 4-*$%-, , @. K/?6*/(  
-  ;8 .), (N/;-.-  (  ÇK).-2-/?*/ -I-./$/I$%/)  /<E)$'(/ È. J*-  -?;6(6.-  O&8*6-
.+  (Ç5/(+,  A&'=È, Ç@/A8/$+ O-?*- È, Ç@)$+È).  J$*/(*6>  ?6;676 9'/2/  ;(- -
O)*->  <+.6  *)  A/-$% Ç*/(/2/  !/26 È, 6 A/-$% Ç*/(+N  A&'),  % !/2& È. !/2/-$%6 -
').-  %8-'-%/(6.-  16')8-6.-?1  -  168%$-?1 ?6 &16.)*-)  .-7*/$'*/2/  *676.6. 

!)8;>)(  (  86</')  Ç5/(/)  8).-2-/?*/)  $/?*6*-) È (1907) (+ c%6?6. 1+$.= , 
7'/  */(/)  8).-2-/?*/)  $/?*6*-)  (Ç*)/N8-$'-6*$'(/ È) A8)/;/.)(6)'  *-2- -
.-?1 , ÇA.)<),$%&D /<-;&  *6 1-8 È -  Ç$61/.D<-(+,  <&*'  A8/'-(  !/26 È. !)8 -
;>)(  A8-?*6)'  &O6$+ 8)6.=*/2/  1-86, */  -$%8)**)  ()8-'  (  Ç'86*$0)*;)*'*+,  
-$N/; È. "8-'-%)  A/;()826D'$>  Ç?()8/A/;/<*+)  N8-$'-6*) È Ñ &76$'*-%- 
$/OO)*-,  )8)'-%/(  -  A/28/1/( . J<*/(.)**6>  8).-2-> , A/ )2/  1*)*-D , ;/.O -
*6 *)  Ç&16.>'= O-?*=È, 6 Ç/;&N/'(/8>'=  A./'= È -  ÇA/./(&D  .D</(= È. 

!/2/$'8/-').=$'(/  Ñ 9'/  9'-%/ -I-./$/I$%/)  ')7)*-)  (  8&$$%/1 168%-
$-?1)  (  A)8(/1  ;)$>'-.)'--  XX ()%6. Q2/ A8-()8O)*0+  *)  Ç-$%6.- !/26 È, %6% 
*)%&D *6;  1-8/(&D  $&E*/$'= , 6 $'8)1-.-$=  ÇA/$'8/-'= È )2/  -? 1/E-  %/.-
.)%'-(6 . @A/$.);$'(--  </2/$'8/-').=$'(/  86$$16'8-(6./$=  %6% /;*6  -? A)8-
(+N 8).-2-/?*+N  '86%'/(/% 168%$-$'$%/, I-./$/I-- . !/2/$'8/-').= -
$'(/  A8);$'6(.>.-  U.@. W&*6768$%-,, @.U. !6?68/(  (K&;*)( ). "  9'/1&  ;(-O) -
*-D  A8-1+%6.- U.4 . G/8=%-,, U.U. !/2;6*/(  -  ;8 . #  %'/ )2/  ?*6)' , %6%/, <+ 
<+.6  (.6$'=  </.=C)(-%/( , )$.-  <+ /*-  A8-*>.-  -;)-  </2/$'8/-').=$'(6 .  5/  
*6$ -*')8)$&)'  -*/,  (/A8/$ : c 7)2/  9'/  '6% 1)O;&  ;(&1>  8)(/.D0->1- ? 

@ *6C-  ;*-  .D;-  (;8&2 (  16$$/(/1  A/8>;%) $'6.-  /<86E6'=$> % (+$C-1  
$-.61  $/  $(/-1-  1/.-'(61- . :  7)2/  9'/  (;8&2? 

M6 (  $-.&  ')N  O) ().-%-N  A8-7-*  86?(-'->  *6C)2/  /<E)$'(6 , (   '/1  7-$-
.)  -  (  $-.&  A$-N/%/$1-7)$%-N A8-7-* . H8-  A/<);)  A6$$-/*68-)( , 8)?/*6'/ -
8/( , A8- A8-N/;)  (  -N $8);& ;&16DE-N  .-7*/$'),  Ð *67-*6)'$>  A/-$% */(/,  
8).-2-- , */(/,  ()8+ . J'()'  A8/$' : ;6**+,  '-A  .-7*/$'-  *&O;6)'$>  (  '6%/,  
()8) . !)?  *))  )2/  6%'-(*/$'=  1-*-16.=*6 . Q$'= .D;- , %/'/8+)  .)2%/ -  )$') -
$'()**/  O-(&'  <)? ()8+ . U )$'=  .D;- , %/'/8+)  <)? ()8+  Ð *-%'/ , /*-  ')8>D'  
$(/D  6%'-(*/$'= , $(/)  A8)-1&E)$'(/  *6;  ;8&2-1- . 36%/(+ A6$$-/*68-- . 

 



!

!*)&!

R)+"   2*"+00A+9<()3  4 /02.4$)2/4)  -%)+644 

:'68//<8>;7)$'(/  (/?*-%./  (  1650 Ð 1660 2/;6N. J*/  /'()82./  A8/(/;- -
1&D A6'8-68N/1 5-%/*/1  -  068)1 U.)%$))1  4-N6,./(-7)1  0)8%/(*&D 8)-
I/81& . @/?*-%./  /*/  A8- *)/<+7*+N  %/$1-7)$%-N >(.)*->N  

 :  1660 A/ 1680 2/;  %8/1) 1-*-1&16  :U  *6<.D;6.-$= : 
- (  :/.*)7*/,  $-$')1)  Ñ </.=C/)  %/.-7)$'(/  %/1)' , A./$%/$'= /8<-'  

%/'/8+N -1).6  </.=C/,  *6%./*  % 9%.-A'-%) (86(*+,  *6%./*& 26.6%'-%-); 
- :/.*0)  Ñ &().-7-./  $%/8/$'= $(/)2/  (86E)*-)  *6 9%(6'/8) *6 3-4%; 

&().-7-.6$=  (  2 86?6 86?*/$'= $%/8/$'),  (86E)*->  :/.*06  *6 C-8/'6N  0-20 
286;&$/(; 

- & F)1.-  Ñ &().-7-./$=  (86E)*-)  (/%8&2 $(/),  /$- ; <+.  16.+,  .);*- -
%/(+,  A)8-/;  (?61)8? M&*6,, -  86?1)8 %/.)0  *6 ;)8)(=>N &1)*=C-.$> ). 

:1 .: "/*$'6*'-*/($%6>  W." . :6,' . 
H6;)*-)  ')1A)86'&8+  Ð A8-?*6% &A./'*)*->  9I-8*+N  A/'/%/( . B'/  /' -

86O6./$= -  (  8/$')  %/*0)*'860--  -?/'/A/(  &2.)8/;6  (  %/.=06N ;)8)(=)( . 36% 
%6% /$);6*-)  (  %/.=06N ;)8)(=)(  -?/'/A/(  &2.)8/;6  *)8);%/  ?6A6?;+(6)' A/ 
(8)1)*- , '/  1/O*/  &'()8O;6'= , 7'/  $'68//<8>;7)$'(/  (/?*-%./  *6 16%$-1&1) 
286(-$A-*/(+N  9*)82-,  -  1-*-1&1)  9.)%'8/162*-'*+N . 3/  )$'=  /A8);).>D -
E),  A8- 9'/1  <+.6  *)  6%'-(*/$'=  /';).=*+N  .-;)8/( , 6 ;&N/(*/)  ;(-O)*-)  
16$$+ .D;), , %/'/8+)  *)  A8-*>.-  A8/(/;-(C-)$>  0)8%/(*+)  8)I/81+ . B'/  
$-.=*+)  .-7*/$'- . #  %6% /*-  ().-  $)<> A8- $A6;) 286(-$A-*/(+N  9*)82-, ? 

B'/  (8)1>  /$/</2/  9'6A6 (  86?(-'--  $'68//<8>;7)$'(6 . J'1)'-1 , 7'/  (  
)2/  8>;+  A/'>*&.-$=  1*/2-) . B'6  8).-2->  &;/(.)'(/8>.6  $-.=*+N  .-7*/$'), . 
@/'  ;6**+) , %/'/8+)  *)  ?*6.-  $/0-/./2-  '/2/  (8)1)*- , */  %/'/8+)  7&($'(/ -
(6.-  $'8)1.)*-)  .D;),  % ;&N/(*/1&  /<*/(.)*-D , % */(/,  8).-2-- : 

ÇH/  /I-0-6.=*/,  $'6'-$'-%) , (  $)8);-*)  60-N 2/;/(  (  :-1<-8$%/,  2&-
<)8*--  /<86'-./$=  (  86$%/. 86?/1 </.))  25000 7)./()% ; (  1867 2. A)8)C.6  (  
86$%/. A/./(-*6  O-').),  2/8/;6  H)'8/($%6 :686'/($%/,  2&<)8*-- Ñ ($)2/  
/%/./  5000 7)./()% , (  '/1  O) 2/;&  A)8)C.-  (  86$%/. 3000 7)./()%  -? O-').),  
$).6  !/2/8/;$%/2/  G/8<6'/($%/2/  &)?;6 5-O)2/8/;$%/,  2&<)8*-- . Y).+1-  
'+$>761-  A)8)N/;-.-  (  86$%/. %8)$'=>*) 3()8$%/,  2&<)8*--  (1865 2.). @ 70-N 
2/;6N A/2/./(*/  A)8)C./  (  86$%/. $)./  "8>O-1  @/.=$%/2/ &)?;6 :686'/( -
$%/, 2&<)8*--  (1600 7)./()% ); O-').-  ;)8)()*=  G&<-*$%6> -  X?(-C-  H/%8/( -
$%/2/ &)?;6 @.6;-1-8$%/,  2&<)8*--  '6%O) A8-*>.-  A/A/(  /'  <)./%8-*-0%/,  
-)868N-- . @ 1879 2. A/O).6.-  A)8),'-  (  86$%/. 8000 7)./()%  -? H)81$%/,  -  
J8)*<&82$%/, 2&<)8*-,  *)  '/.=%/  A86(/$.6(*+N , */  -  >?+7*-%/( -  162/1) -
'6* . @ :&?;6.=$%/1 &)?;)  @.6;-1-8$%/,  2&<)8*-- , (  @)8),$%/1 &)?;)  /340/ 
4/$%/($%/,  2&<)8*-- , (  5-O)2/8/;$%/1  &)?;)  *67-*6> $ 60-N 2/;/(  86$%/. 



!

!*)'!

86$')'  *6$'/.=%/  <+$'8/ , 7'/  ($)  *6$).)*-)  % %/*0& 70-N 2/;/(  ;).-'$>  A/7'-  
A/8/(*&  1)O;&  A86(/$.6(-)1  -  86$%/./1. 36%-) O) -?()$'->  $//<E6.-$=  (  
60-N -  70-N 2/;6N -? "/$'8/1$%/,  2&<)8*-- , 2;)  /';).=*+)  $).6 , ;/  1861 2. 
<+(C-)  A/2/./(*/  A86(/$.6(*+1- , A/$.)  1861 2. A/2/./(*/  A)8)N/;-.-  (  
86$%/.È. :1 .: 5 . 5-%/.=$%-,  :'68//<8>;7)$'(/  -  $%/A7)$'(/  *6 <6?) A8/-
1+C.)**/2/  %6A-'6.6.  http://scepsis.net/library/id_1829.html B'/  ;6**+)  $/ -
.-;*/2/  -$$.);/(6').> , 7.)* -%/88)$A/*;)*'6  U5  :::K . 

#1)**/  (  9'/  (8)1>  A8);$'6(-').-  $'68//<8>;7)$'(6  $'6.-  ?6*-16'=  () -
;&E-)  1)$'6  (  86?(-'--  9%/*/1-%-  K/$$-- , (  A8/1+C.)**/$'- .  #  $(>?= ()8+  
$ &$A)N/1 (  9%/*/1-%) *)  $.&76,*6. 3-A  .D;), , %/'/8+)  A/C.-  (  $'68//< -
8>;7)$'(/  /$/<+, . J*-  *)  1/2.-  <+'=  <)? ()8+ . B'/  $-.=*+)  .-7*/$'- . 3- -
A-7*+)  ;.>  *-N  7)8'+ , A)8)7-$.)**+)  (  '6<.-0)  7)8'  8)?/*6'/8/( , *68>;& $ 
7)$'*/$'=D , $A./7)**/$'=D  1)O;&  $/</,  A8-().-  % -'/2& , %/'/8+,  &16.7- -
(6)'$>  (  *6C),  9%/*/1-7)$%/,  *6&%). JA>'= $$+.%6 *6 6('/8-')' .  B'/  U.: . 
F6,7)*%/: ÇB%/*/1-7)$%-,  &$A)N %&A0/( Ð $'68/()8/( , 6 (1)$')  $ *-1  -  K/$-
$-- , <+. , %6?6./$=, /<)$A)7)* : (  *676.)  XX ()%6, $/$'6(.>>  (  /<E),  7-$.)* -
*/$'-  *6$).)*->  *)  1)*))  1,5%, /*-  ;6.-  K/$$--  $(+C)  2/3 ($)N A8);A8-*- -
16').), -1-..-/*)8/(  (  '/  (8)1> , %/2;6 $'86*6 (+N/;-.6  *6 A)8(/)  1)$'/  A/ 
')1A61  9%/*/1-7)$%/2/  86?(-'-> È. :1 .: :'68/()8+  Ð ;&N/(*6> /$*/(6  -  <&-
;&E)2/  8&$$%/2/ A8);A8-*-16').=$'(6 . T . ""/*%&8)*0->  -  8+*/%", 2005, J  
5 http://www.drozdovland.ru/m/index.php?action=add&id=1927&add&rod=431 

K/$$--  -?()$'*+  $'68//<8>;7)$%-)  ;-*6$'--  4/8/?/(+N , K><&C-*$%-N, 
G&7%/(+N, :/.;6'P*%/(+N , ].&;/(+N , "/*/(6./(+N  -  ;8&2-N, (*)$C-N  
/28/1*+,  (%.6; (  8/$$-,$%&D 9%/*/1-%&, (./O-(C-N  *)16./  $8);$'(  (  $/ -
N86*)*-)  8&$$%-N %&.='&8*+N 0)**/$'), , (  1)0)*6'$'(/ . H/  ;6**+1  2.6(*/2/  
8);6%'/86 $'68//<8>;7)$%/2/  O&8*6.6 ÇY)8%/(=È U.@. U*'/*/(6 , A)8);  8)(/ -
.D0-),  1917 2. </.=C6> 76$'= '/82/(/ -A8/1+C.)**/2/  %.6$$6 K/$$--  <+.6  
A8);$'6(.)*6  $'68//<8>;061- . 

M&N/(*6> -  9%/*/1-7)$%6> (.6$'=  (  $'68//<8>;7)$'()  <+.-  A)8)A.)')*+  
(A./'=  ;/  *676.6 XX ()%6. 36% 7'/  9'/  A8-1)8  '/2/ , %6% /A8);).)**+,  '-A  
.D;), , /<.6;6DE-,  ()8/,  (  A)8-/;  $*-O)*-> , 6 ?6')1  -  A8- 8/$')  %/$1-7)-
$%-N 9*)82-, , 1/O)'  8)?%/ 86$C-8-'=  $(/)  (.->*-)  (  K/$$-- . ://'*/C)*-)  
()8+  -  '-A6  .-7*/$'- , 9.-'+  $A)0-I-7*/ . 5).=?> *6(>?+(6*-)1  ()8+  $I/8 -
1-8/(6'=  &$A)C*&D 9.-'& . 36% O) *).=?> $I/81-8/(6'=  &$A)C*&D, 9II)% -
'-(*&D  9.-'&  <)? ))  ()8+  (  <&;&E)) .  @)86 Ð /;*6  -? 7)8'  A6$$-/*68-)( , 8)-
?/*6'/8/( , '/  )$'=  /A8);).)**/2/  A$-N/'-A6  .D;), . U 9'/'  A$-N/'-A  A8);A/ -
.626)'  ()8/>'*/$'*/)  *6.-7-)  & )2/  A8);$'6(-').),  A)8)7-$.)**+N  86*))  
7)8' , (  '/1  7-$.)  -  ()8+ . 



!

!*)(!

Q$'= A8-?*6%- '/2/ , 7'/   &$A)N- $'68//<8>;0)(  (  </8=<) ?6 $(/D  $61/$'=, 
$(/-  &<)O;)*-> , %6% -  8/$'  -N 6('/8-')'6  $8);-  8&$$%/2/ *68/;6  A8-N/;-'$>  
*6 A)8-/;  *-?%/,  $%/8/$'-  (86E)*->  F)1.-  -  *-?%/,  $/.*)7*/,  6%'-(*/$'- . 

36%/) $/7)'6*-)  %/$1-7)$%-N 9*)82-,  $//'()'$'(&)'   &$A)C*/$'-  $.6(>*  
(  '+$>7).)'*),  -$'/8--  K&$-.  
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(/,  ?6%8&'%- (</.))  (+$/%6> ')1A)86'&86  (  K/$$-- ). 
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"-'6,0+  $(/-1  ?;/8/(=)1  /7)*=  7&($'(-').=*+  % 86?*+1 %/$1-7)$%-1 

9*)82->1. J*-  1/2&'  7)8A6'= A$-N-7)$%&D 9*)82-D   -? 8)?/*6*$/(  $ .)(/  
(-N8)(+1-  -  A86(/ (-N8)(+1-  A/'/%61-  %/$1-7)$%/2/ 9I-86 . W-C= <+ /*  
<+. , -  )2/  *)  ?6<-(6.6 <+ 78)?1)8*6> $/.*)7*6>  6%'-(*/$'= . 

5/  A)8)$'86-(6)'$> , A8)/<86O6)'$> '6% %-'6,$%-,  *68/;  ($.);  ?6 A)8)-
$'8/,%/,  9.-'+  -.-  A/$.)  A8-N/;6  */(/, .  Ç@$) /'  5)<6!È. J'$D;6  86?(-'-)  
"-'6>   $&E)$'()**/  ?6(-$-'  /'  $//'*/C)*->  A$-N/'-A6  9.-'+  -  -;&E-N  %/$-
1-7)$%-N 9*)82-, : %-'6,0+  A)8)$'8/>'$> , A8)/<86?>'$>  ($.);  ?6 9.-'/, . 36% 
-  <+./  (  -$'/8--  "-'6> : *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  1)*>.-$=  
;-*6$'-- , 9.-'6  Ð $.);/1  26./A-8/(6.  (  $(/)1  86?(-'--  "-'6, . 
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M6O) 8/O;6)1/$'=  (  "-'6) , A8-8/$'  *6$).)*->  1)*>.$>  (  $/2.6$--  $ %/$-

1-7)$%-1-  9*)82->1- . B'/  %6$6)'$> -  *6C)2/  (8)1)*- . 
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%&'()**+',-$.+./(01&&$2$3&,4)$&$!"#$5)6(&7$'82&9$9:4;&<+2$*4$=$(),$

5)$1/'8>  *6 '/ , 7'/  *6$).)*-)  "-'6>  A.6*-8&)'$>  8)2&.>'/861-  Ð %6%-'/  
A/.&76)'$>, 7'/  ($)  A8/')%6)'  (      $/2.6$--  $ %/$1-7)$%-1- 9*)82->1- . 
:;(-2  286I-%/(  *6 9 1)$>0)(  A8- '6%/1 6*6.-?)  A/-7)./()7)$%-  A/*>')* . 
"8/1)  '/2/ ,  *)/<N/;-1/  -  (8)1>  ;.>  '86*$I/8160--  A$-N/'-A/( , ;.>  -?1) -
*)*->  -N 1/'-(60-- , 7'/  A8/-$N/;-'  (  $/2.6$--  $ ;6**+1-  Ç'6<.-0+  4)*;) -
.))(6  (  A$-N/./2-- È A8- 8/$')  $%/8/$'-  (86E)*->  F)1.-  %6% 86? (  $'/8/*&  
16./;)'*/$'- . "-'6,0+  /'*/$-').=*/  <+$'8/  -  ;8&O*/  A)8)$'86-(6D'$> , 
A8)/<86O6D'$> (  ?6(-$-1/$'-  /'  -?1)*)*->  %/$1-7)$%-N 9*)82-, . B'/  %6$6-
)'$>   -   *68/;6 , -  9.-'+ . U;6A'-(*/$'=  (+$/76,C6> . 

M.> K/$$--  ($)  $./O*)) : A)8)$'86-(6)'$>  *6C *68/;   *)  A8/$'/ . J'$D;6  
($)  -$'/8-7)$%-)  8+(%- (  86?(-'--  & *6$ $(>?6*+ $ <.62/;6'*+1-  ;.>  *68/;6  
%/$1-7)$%-1- 9*)82->1- . 

#.-  $ A)8-/;61-  ;/1-*-8/(6*->  & *6$ -*/$'86*0)( , %/'/8+)  -1).-  8)?/ -
*6*$+  $ %/$1-7)$%-1- 9*)82->1- . B'/  <+.-  ()$=16 6%'-(*+)  .-06 , ?6 %/'/ -
8+1-  '>*&.-$=  -  A8);$'6(-').-  *6C),  9.-'+ , 6 ?6 *),  -  /$*/(*6>  16$$6 
*6$).)*-> . 
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@ ?6A6;*+N $'86*6N  '6%6> A)8)$'8/,%6 .-7*/$'-  ($.);  ?6 -?1)*)*-)1  
%/$1-7)$%-N 9*)82-,   </.))  $(/,$'()**6  .&7C-1   A8);$'6(-').>1  9.-'+ . 

#$N/;>  -? $%6?6**/2/, 6*6.-?-8&)1  &8/()*=  $1)8'*/$'-  (  86?*+N $'86*6N 
;6.)) . 

@ </.=C-*$'()  $'86*  -? _O*/2/  A/.&C68-> &8/()*=  $1)8'*/$'-   ?)8%6-
.)*  '6%/(/1&  (   @).-%/<8-'6*-- . "/(-; -19 (*)$  86?*//<86?-)  (  9'& ?)8%6.=-
*/$'= . 5/  A8-7-*6  9'/2/  A/*>'*6 . 
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H8-  9'/1  ;.>  $'86*  $ &$./(*/  A86(/A/.&C68*+1  *6$).)*-)1  (8);*+  %/$-

1-7)$%-)  9*)82-- , $(>?6**+)  $ 8/$'/1  $%/8/$'-  (86E)*->  F)1.- .  
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5/  (  U*2.--  '&16**/ , *)&D'*/  <)? $/.*06  *)  '/.=%/  86$')*->1 . J'  )2/  

*)N(6'%-  76E) &1-86D'   .D;- . B'/    %6$6)'$> -  *68/;6   .6'-*/61)8-%6*$%-N  
$'86* . 
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:(>?=  286(-$A-*/(+N  -  9.)%'8/162*-'*+N  9*)82-,  & 86?*+N $'86* , *68/ -

;/(  $ %/*%8)'*+1-  ?)1*+1-  A8/0)$$61- -*;-(-;&6.=*6 , */  *6%8)A%/ A8-(/ -
8/O)*6  % %/$1-7)$%-1 9*)82->1.  

@$) /$*/(*+)  A/%6?6').-  86?(-'->  $'86*  1-86 ?6(-$>' /'   8)?/*6*$/(  /8 -
26*-?16 O-(&E-N , (%.D76> -N 2)*+ , $ %/$1-7)$%-1- 9*)82->1- . 

K/$$->, "-'6,  /7)*=  $-.=*/  ?6(-$>' (  $(/)1  86?(-'--  /'   %/$1-7)$%-N 
9*)82-, . U (/'  -$A/.=?/(6*-)  9'/,  ?6(-$-1/$'-  (  -*')8)$6N  86?(-'->   - 86?-
*6>: & "-'6>  16%$-16.=*6> /A/86  *6 8)?/*6*$+  $ %/$1-7)$%-1- 9*)82->1- . 
4+  O) &1&;8-.-$=  '6% A/$'8/-'=  $(/D  9%/*/1-7)$%&D, */  2.6(*/)  -  %6;8/-
(&D A/.-'-%&  A/ (%.D7)*-D  1>2%/, $-.+  ;.>  A/;86O6*->  &$A)C*+1, 7'/  
/*6  A8/'-(/8)7-'  ().)*->1 , (.->*->1  %/$1-7)$%-N 9*)82-, .  @ "-'6)  76E) (  
8&%/(/;$'()  */(+1-  A8);A8->'->1-  /%6?+(6.-$= 8)?/*6'/8+ , .-06 , *6N/;> -
E-)$>  (  8)?/*6*$)  $ -;&E-1-  %/$1-7)$%-1- 9*)82->1- . L  *6$  (/  1*/2-N  
1)$'6N, (/  1*/2-N  $.&76>N A8/C).  /'8-06').=*+,  %6;8/(+,  /'</8 . #  *676.$> 
/*  $ I/81-8/(6*->  28&AA+ A8-N(6'-?6'/8/(  (  A)8-/;  A/A6;6*->  F)1.-  (  
%/$1-7)$%-) (-N8)(+)  9*)82--  .)(/,  ?6%8&'%-. "-'6D  A8/E) : *6 )2/  $'/8/*)   
'+$>7).)'*>>  -$'/8->  86?(-'-> , A8-(+7%6 9.-'+ , *6$).)*->  ;&16'=  A/ ?6()-
'61  A8);%/( : Ç@$) /'  5)<6!È. 361 $./O-.6$=  $//'()'$'(&DE6>  %&.='&86. @ 
"-'6)  $%.6;+(6.6$= A/$.);*-)  ;)$>'-.)'->   </.))  /A'-16.=*6>   $/0-6.=*/ -
8)?/*6*$*6> $'8&%'&86 /<E)$'(6 . L  *6$  (  0)./1  /*6  <+.6  &E)8<*/,  ;.>  86?-
(-'->  9%/*/1-%- .  5/  9'/  -1))'  -   A/?-'-(*+)  /'2/./$%- : *6$  A8/-?/C);C))  
A8-*&O;6)'  ;&16'= , 6*6.-?-8/(6'= , *6$'/,7-())    -$%6'= -$'-*& . 
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R4+#2&, A"/*)+44 , 3&D3"3Q4) 2".&)  2*+"Q%&) -;4<).44   %" W).5) ,  4 
/02.4$)2/4)  -%)+644 

!/.=C6>  76$'= 9A-;)1-, , %/'/8+)  -?()$'*+  1-8&, (/?*-%.-   *6 A-%6N 
(+$/%/,  $%/8/$'-  (86E)*->  F)1.-  Ð /;*/2/  -? 168%)8/( %/$1-7)$%-N 9*)8-
2-, . 

5/  )$'=  $'6'-$'-7)$%6> $(>?= 9A-;)1-,  -  $ 6%'-(*/$'=D  :/.*06 . 
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*<8I$6SQ$g1/Q@=/P$jk>LS5$>/RS72Q4/$W$Ele$$
W$m/>2Q@>On//H$,---$?@>SW@4;$

*<88$$?\=2$W$en7/4@;-#

*9N+:*9I<$6SQ2$$$

123Q@=/P$RS>@7T-#

!"#$o@=>/$]W@>/?/32$Sd72L32P$04S7S0L/$W72p@3/P$$
$$$WS47\6$0WS@5$S0/`$$/$S03SW3T@$q1/Q@=//$W$=/7@$

#%
'&

,!.
/0

1#

 



!

!"*&!

 
B'/  28-AA, *6?(6**+,  -$A6*%/,.  BA-;)1->  28-AA6 ;.-.6$=  18 1)$>0)(  

(1918 Ð 1919 2/;+ ). G8-AA/1 A)8)</.)./  /%/./  550 1.*  7)./()%  - A8-1)8*/  
30 A8/0)*'/(  ($)2/  *6$).)*->  A.6*)'+  '/2/  (8)1)*- .  L1)8./  50-100 1.*  
7)./()%  - /%/./  2,7 Ð 5,3 A8/0)*'/(  /'  7-$.)**/$'-  *6$).)*->  F)1.- .  

W)'6.=*/$'=  $8);-  ?686OP**+N $/$'6(-.6  10Ñ20%.  
H8-  8)?%/1 ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  <+.6  ($A+C%6 16.>-

8--  $8);-  $'8/-').),  H6*61$%/2/ %6*6.6. @ 1906 2/;&  :/);-*)**+)  `'6'+  
*6 $'8/-').=$'(/  H6*61$%/2/ %6*6.6 ?6;),$'(/(6.-  26000 7)./()% .  !/.))  
21000 -? *-N  <+.-  2/$A-'6.-?-8/(6*+  $ ;-62*/?/1  "16.>8->". 4*/2-)  A/-
2-<.- . 

3/  )$'= ,$61+) $'86C*+)   9A-;)1--  A8/-$N/;-.-    A8- 6*/16.=*/1  $/7) -
'6*--  %/$1-7)$%-N 9*)82-, . 

M.> *6C)2/  (8)1)*-  )$'=  </.))  '/7*+)  ;6**+)  %6% A/ $%/8/$'-  (86E) -
*->  F)1.-  (LOD), '6% -  A/ $8/%61 9A-;)1-, . 



!
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@-8&$ -$A6*%-, $61/2/  $1)8'/*/$*/2/  (-8&$6 28-AA6 ;.>  ?)1.>* , (/?*-%  

*6 A-%) 16%$-16.=*/2/  ?61);.)*->  $%/8/$'-  (86E)*->  F)1.-  $ 1/1)*'6  
*676.6 '6%-N *6<.D;)*-, . 

 
R4+#2 6+4;;"  4 2/0+02*E 3+"B)%49 W).54  

S6$'/'6  ?6</.)(6)1/$'=D  28-AA/1 -  $1)8'*/$'-  /'  *)2/  $(>?6*6 $/  $%/-
8/$'=D  (86E)*->  F)1.- . 



!
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!
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@ 28-AA-$)?/*)  2015-2016 2/;/(  .-*--  286I-%/(  $/(A6;6D' . 
H-%- 7-$.6  $1)8'),   $(>?6*+ $ A-%61- ?61);.)*->  $%/8/$'-  (86E)*->  

F)1.- .  5/  ();=  1+  ?*6)1, 7'/  %.6$')8+ <-/'+  1)*>D'$>  A/ %8-')8-D  8)?/ -
*6*$/(  $/  $%/8/$'=D (86E)*->  F)1.- . 4/O)'  <+'=  (-8&$ 1&'-8/(6. : (  2017 
2/;&  /*  .&7C)  86?(-(6.$> A8- A6;)*--  $%/8/$'-  (86E)*->  F)1.- , 6 (  2016 Ð 
A8- 8/$') ? 



!
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#1))1  $/(A6;)*-)  A-%6 $1)8'*/$'-  /'  28-AA6 $ A-%/1 16%$-16.=*/,  

$%/8/$'-  (86E)*->  F)1.- .  
@+N/;-' , 7'/  2/;  /'  2/;6  (-8&$ 28-AA6 1&'-8&)' . 56 A8-();)**/1  A8--

1)8) : /;-*  2/;   .&7C)  86?1*/O6)'$> (-8&$ 28-AA6  A8- 8/$')  $%/8/$'-  (86-
E)*->  F)1.- , ;8&2/,  Ð A8- A6;)*-- . 

M6**+)  A/ A6*9A-;)1--  28-AA6 (  2009 2/;& . @ 9'/  (8)1>  <+.  6%'-()*   
(-8&$ 28-AA6 H1N1. 



!
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  @ 28-AA-$)?/*)  2008 Ð 2009 2/;6  A-%- 9A-;)1--  (  U*2.--  A6;6.-  *6 

16%$-16.=*&D $%/8/$'= (86E)*->  F)1.- ,  $*-O)*-)  9A-;)1--  Ð *6 8/$'  
LOD.  M.> (-8&$6 28-AA6 $)?/*6 2008-2009 2/;/(   <.62/A8->'*+1  ;.>  86?-
1*/O)*->  <+.  8/$'  $%/8/$'-  (86E)*->  F)1.- , *)<.62/A8->'*+1  Ð A6;)*-) .  

 



!
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#?1)*-1  16$C'6<. 



!
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F6(-$-1/$'-  ')  O).  
@+N/;-' , 7'/  (  $)?/*)  2009-2010 2/;/(  <+./  ;(6  (-8&$6 28-AA6?   
H)8)A8/()8-1   (/?*-%C&D 2-A/')?&  - A8);A/./O)*-)  A/ -$$.);/(6*->1 , 

A8/();)**+N   (  :`U . 
M6**+)  A/ 3)N6$& A/.&7)*+  7)8)? #*')8*)'  Ð /A8/$+ .  JA86C-(6)1+)  

/'()76.-  /  A/$)E)*--  (867),  A/ A/(/;&  28-AA/A/;/<*+N  ?6</.)(6*-, . B'/  
1)*))  7)'%-,  %8-')8-, , 7)1  %/.-7)$'(/  $1)8'),  /'  28-AA6.   

5/  ($)  A-%- A/$)E)*-,  $(>?6*+ $ 8)?%-1  8/$'/1  $%/8/$'-  (86E)*->  
F)1.- , A6;)*-)1  A./'*/$'-  %/$1-7)$%/2/ 9I-86 .  

Q$'= -$%.D7)*-) : (   28-AA-$)?/*  2011 Ð 2012 2/;6  8)?%/2/ 8/$'6  $%/8/-
$'-  (86E)*->  F)1.-  *)  <+./ .  5/  %/.-7)$'(/  A/$)E)*-,  (867),  &1)*=C- -
./$=  A8/A/80-/*6.=*/ ! 

 H8-();)1  9'-  ;6**+) . 
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!
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56-</.))  $&E)$'()**/)  $1)E)*-)  A-%/( A/$)E)*->  (867),  <+./  (  

28-AA-$)?/*)  2011-12 2/;/(  A/ /'*/C)*-D  % 28-AA-$)?/*& 2013-2014 2/;/( . 



!
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G8-AA/?*+) $/$'/>*->  8).=)I*/  (  28-AA-$)?/*)  2011-2012 2/;/( , $&;> 

A/ /A8/$61,  *)  A8/>(-.-$= . H8-  9'/1  A-% A/$)E)*-,  (867),  $1)$'-.$>  $ 
A-%6 16%$-16.=*/,  $%/8/$'-  (86E)*->  *6 A-% ?61);.)*->  $%/8/$'-  (86E) -
*->  F)1.- .  

#  8)?%/2/ ?61);.)*->  $%/8/$'-   (86E)*->  F)1.-  *)  <+./ .  ://'()'$'(& -
DE-,  %.6$')8 (-8&$/(  A8/$'/  *)  1/2  A8/>(-'=  $)<> A/ A8-7-*)  *)N(6'%-  
$(/),  %/$1-7)$%/, 9*)82-- .  U A8/'-(/A/./O*+,  %.6$')8 (  ')N  &$./(->N   *)  
*6<86. *&O*/,  $-.+ . 

36%-1 /<86?/1 , )$'=  ;6**+) , %/'/8+)  A/?(/.>D'  A8);A/./O-'= , 7'/  -  (  
:`U  6%'-(*/$'=  (-8&$6 28-AA6 /'  2/;6  % 2/;&  $(>?6*6 '/  $ A-%61- ?61);.) -
*-> , '/  $ A-%61- (/?86$'6*->  $%/8/$'-  (86E)*->  F)1.- . 

:1)8'*/$'=  (  :`U  A/ A8-7-*)  28-AA6 '/7*/  %/88).-8&)'  $/  $%/8/$'=D 
(86E)*->  F)1.- , %6% -    (  U*2.-- . #  (  28-AA-$)?/*  2011-2012 2/;/(  /*6  <+.6  
1-*-16.=*/, . 

 



!
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H8-  9'/1 , %6% -  A8-8/$'  ;)8)(=)( , 86?1*/O)*-)  (-8&$/(  28-AA6 (  /;*-N  

$'86*6N 76E) A8/-$N/;-'  *6 A-%6N ?61);.)*->  $%/8/$'-  (86E)*->  F)1.- , 6 (  
;8&2-N A8- ))   8/$') . 



!
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Journal of Biomedical Semantics. December 2010, 1 What's unusual in online 

disease outbreak news?  Nigel Collier 
M6.))  286I-%- ;.>  $61/$'/>').=*+N  86?1+C.)*-, . 
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R4+#2  LA05" 4 2/0+02*E 3+"B)%49 W).54  
Q$'= ($)  /$*/(6*->  ;.>  &'()8O;)*->  86$A8/$'86*)*->  (-8&$6 B</.6  $/  

$%/8/$'=D (86E)*->  F)1.- . 
:  2013 A/ 2016 2/;+  (  F6A6;*/,  UI8-%)  A8/-?/C.6   ($A+C%6 ?6</.)(6 -

)1/$'=D  .-N/86;%/,  B</.6 .  F686?-./$= 9'-1  (-8&$/1   28 616 7)./()% , 6 
11,310 7)./()%  A/2-<./ . J<E-,  %/9II-0-)*'  $1)8'*/$'-  $/$'6(-.  A/7'-  
40%.  

56 286I-%)  ;6**+)   @JF. 
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H/  9'-1  ;6**+1   (-;*/ , 7'/  .-N/86;%6 B</.6 , ))  (-8&$ 86$A8/$'86*>.$> 

6%'-(*/   A8- A6;)*--   -  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . @$A+C%- 9A--
;)1--  C.-  /;*6  ?6 ;8&2/, .  H8-  86$A8/$'86*)*--  '-A-7*/2/  28-AA6 )2/  (- -
8&$  <+.  76E) </.))   6%'-()*   A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . #  /*  
/<+7*/  A/2-<6. , %&A-8/(6.$>  A8- ))  A6;)*-- .    

@ /'*/C)*--  (-8&$6 .-N/86;%-  B</.6   '6%/2/ *)  (-;*/ . @-8&$ 86$A8/-
$'86*>.$>,  86?1*/O6.$> 6%'-(*/  -  A8- 8/$') , -  A8- A6;)*--  $%/8/$'-  (86-
E)*->  F)1.- . 4&'60->  )2/  <+.6  $'8)1-').=*/, . 

 



!

!"#&!

 
 Q$.-  (?>'= $8);*)1)$>7*+)  ?*67)*->  LOD F)1.- ,  $'6*/(-'$>  </.))  /' -

7)'.-(/,  $(>?= ($A+C)% 9A-;)1--   $ -?1)*)*-)1  ?*6%6 &$%/8)*-> (86E)*->  
F)1.- . 

 



!

!"#'!

 
B'/  ;()  86?*+) ($A+C%- .-N/86;%- . 4&'60->  (-8&$6 B</.6  A8/')%6.6 

$'8)1-').=*/ . M6.))  8)?&.='6'+  -$$.);/(6*-,   %-'6,$%-N &7)*+N. 



!
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C%/8/$'= 1&'60--  (-8&$6 Ebola-2014 2,0 x 10-c subs / site / year A/7'-  

-;)*'-7*6  $%/8/$'-  1&'60--  28-AA6 A 1,8 d 10-c subs / site / year (Jenkins, 
2002). B'/  /?*676)' , 7'/  Ebola 2014 1&'-8/(6.  '6% O) <+$'8/ , %6% $)?/**+,  
28-AA.  3/  )$'=  B</.6  1&'-8&)'  (  8)?/*6*$)  $/  $%/8/$'=D (86E)*->  F)1.-  
'6%O). B'/  8)?/*6*$+  $ ;*)(*+1- ,  *);).=*+1- , 1)$>7*+1-  0-%.61-  -?1) -
*)*->  $%/8/$'-  (86E)*->  F)1.- . 

@ /'.-7-)  /'  $)?/**/2/  86?1*/O)*-)  (-8&$/(  A8- /<+7*+N , '-A-7*+N   
(-8&$*+N  -*I)%0->N  B</.6   -*')*$-(*/   86?1*/O6.$>  A8- 8/$')  -  A8- A6-
;)*--  $%/8/$'-  (86E)*->  F)1.- . J;-*   (-; , %.6$')8  (-8&$6 ?61)*>.$> ;8&-
2-1 . "6% -  $(-*/,  28-AA (  2009 2/;& . 

3/  )$'=  A8- 1&'60-- , %/2;6 /;*/(8)1)**/  <+$'8/  86?1*/O6D'$>  /<6 
%.6$')86 (-8&$/(  Ð -*I)%0->  <+(6)'  /$/</  $1)8'/*/$*/,  -  <)$A/E6;*/,  % 
.D;>1 . 

K/$'  7-$.6  1&'60-,  & B</.+  N/8/C/  %/88).-8&)'  $/  $%/8/$'=D )2/  86$-
A8/$'86*)*->  -  $/  $%/8/$'=D (86E)*->  F)1.- . 



!

!"$+!

 
56 286I-%) (  $61/1  ()8N& Ð ?*67)*->  LOD F)1.-  ?6 ()$= 2014 2/; , 7&'= 

*-O)  ?6 16,  Ð -D*=  2014 2/;6 . 56./O-1  ?*67)*->  LOD (  ;*-  9A-;)1--  *6 
286I-% 86$A8/$'86*)*->  (-8&$6. 
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LOD F)1.-  -  $%/8/$'= 1&'60--  (-8&$6 ?)8%6.=*/ A8/'-(/A/./O*+  (   

;*-  16$$/(/,  9A-;)1-- . !/.))  <+$'8+, , (?8+(*/,   8/$'  1&'60-, , 86?1*/O) -
*->  (-8&$6  A8/-$N/;-' , $&;> A/ ;6**/1&  286I-%&,   A8-  8/$')  $%/8/$'-  (86-
E)*->  F)1.- . B'/  A-% ;6**/2/  8/$'6  (  1)$>7*+N -  ;*)(*+N  0-%.6N. 

K/$'  7-$.6  ?686O)**+N -  7-$.6  1&'60-,  (-8&$6 B</.+  A6;6)'  *6 8/$'  
$%/8/$'-  (86E)*->  F)1.- . F6'&N6*-) 9A-;)1--  Ð *6 ?61);.)*-)  $%/8/$'-  
(86E)*->  *6C),  A.6*)'+ . 
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@-8&$ B</.+  *)  A8/A&$'-.  *-  /;*/,  '/7%-  <-I&8%60--  - 1/1)*'6  -?1) -

*)*->  ?*6%6 &$%/8)*-> (86E)*->  F)1.- . H/  ;6**+1  G-86 (Gire, 2014) &7)*+ -
1-  ?6I-%$-8/(6*/  A>'=;)$>'  1&'60-/**+N  $/<+'-,  -  29 */(+N  (-8&$-
*+N .-*-, . @ 8)?&.='6')  1&'60-,  A/>(.>.-$=  %6% </.))  /A6$*+N ;.>  O-?*-  
.D;),  (-8&$+, '6% -  <)?/A6$*+). 

 



!
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R4:+)3&)  /02.4$)2/4)  -%)+644 205%)$%0' 242*).&  4 <"5E%)60 /02.02" : 
+"D%00A+"D4) 3549%49 %" 5C<)'  

 
S)1  (+C)  $%/8/$'= (86E)*->  -  A./'*/$'=  A.6*)'+ , ')1  -*')*$-(*))  /*6  

(.->)'  *6 A/'/%-  9I-86  (  A./$%/$'-  86$A/./O)*->  A.6*)'  $/.*)7*/,  $-$') -
1+ . 

 
                 I054$)2*3)%%&)  :"+"/*)+42*4/4  2;4%03&:   

                                   (*0+240%%&:) ;05)'  ;5"%)*                 
 H.6*)'6   4/1)*'  

%/.-7)$'(6  
(86E)*->  

:%/8/$'=  
(86E)*->  (  ?)1-

*+N $&'%6N 

4/E*/$'=  
;(-O)*->  A/  M>'-

./(&  @.W. 
   W, @' 

4)8%&8-,  0,02 58 3.03 á 108 
@)*)86 0,07 243 5.08 á 109 
F)1.>  1,0 1,0 2.08 á 109 
468$ 0,13 24 76$6 37 

1-*&'  
4.57 á 106 

_A-')8  722 9 76$/( 55 
1-*&'  

2.90 á 1011 

:6'&8*  293 10 76$/( 40 
1-*&'  

2.32 á 109 

L86*  64 17 76$/( 14 
1-*&'  

3.22 á 106 

5)A'&*  94 16 76$/( 03 
1-*&'+  

7.52 á 105 

H.&'/*  1,2 6,38 $&'/% 28.7 
#'/2/  1175,42   
W&*6   6.54 á 104 

 
@.->*-)  @)*)8+, $/2.6$*/  /0)*%61 M>'./(6  @.W.,  7)8)? '/8$-/**+)  A/.>  

(  1000 86? 1/E*)) , 7)1  468$6. 3/8$-/**+1  A/.>1  _A-')86  468$ &$'&A6)' 
*6 5 A/8>;%/( . B'/  %6% A)$7-*%6 (  %&7) A)$%6. J'$D;6  -  )2/  (.->*-)  *6 I-?- -
7)$%-) A8/0)$$+ *6 $/$);*-N  A.6*)'6N , %/'/8+)  ?6(-$>' /'  '/8$-/**+N  A/-
.), . U (/'  *6 A$-N-7)$%-) A8/0)$$+ 9'6 A.6*)'6  (.->)' , -  $-.=*/ . 3&'  /*6  
_A-')8&  *)  &$'&A6)'. 

Q$'= .D;- , & %/'/8+N 76$'/'6  BBG A8- A8-<.-O)*--  468$6 % F)1.)  8/$-
.6 . B'/  1)*=C6> 76$'=. L  </.=C-*$'(6  /<$.);&)1+N  76$'/'6  BBG A6;6.6, 



!
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A8-7)1  8)?%/, %6% & </.=*+N . H/8/,  $8);*>> 76$'/'6  BBG  & /<$.);&)1+N  
<+.6  1)*))  2 2)80, '/  )$'=  1)*=C)  '-A-7*/,  A/ ($)1  '/7%61 $R)16  A8-1)8*/  
(  4 86?6!  :*-O)*-)  76$'/'+  BBG $A/$/<$'(&)'  $A/*'6**/1&  (/?*-%*/()*-D  
7&($'(6 $'86N6, *)26'-(*+N  91/0-, . H8-<.-O)*-)  468$6 % F)1.)  ;/$'6'/7*/  
$-.=*/  $*-O6)'   76$'/'+  BBG & /<$.);&)1+N . WD;-  $'6*/(>'$>  <.-O)  % A$--
N/'-A&  1/1. 5/   *)   ($) : ($)2;6  )$'=  A8/'-(/A/./O*+)  A$-N/'-A+ . 

 
G+0()%* $425" 25#$")3 ;+4   24D464' W).54  2 805%().  4 2 0<%0' 4D 

;5"%)* , /06<"  A&54 ;0/"D"%&  2".&)  %4D/4) 4 2".&)  3&20/4)  D%"$)%49 
$"2*0*  LLM # 0A25)<#).&:  3 2016-2020 60<":  

L76$' -
*-% $-?-2-,  

5-?%6> 
76$'/'6  

BBG. H8/ -
0)*'  /'  (+ -

</8%- 

@+$/-
%6> 76$'/'6  

BBG. 
H8/ -

0)*'  /'  (+ -
</8%- 

K6?*--
06 

A8/0)*'/(   
:/.*0)  
=  10,17 14,97 4,80 
_A- -

')8  = 7,63 10,78 3,15 
:6 -

'&8* = 9,32 7,78 -1,54 
W&*6= 30,51 31,74 1,23 
468$ = 14,41 8,38 -6,02 
4)8%&-

8-, = 16,95 8,38 -8,57 
@)*)-

86= 11,02 13,17 2,16 
H.&-

'/* = 0,00 4,19 4,19 
5)A'&*
= 0,00 0,60 0,60 

 
@+$'86-(6*-)  (  /;*&  .-*-D  @)*)8+, _A-')86 , F)1.-  -  :/.*06  A/(+C6)'  

76$'/'&  BBG, ;).6)'  </.))  6%'-(*/,  ?6'+./7*+)   /';).+  -  A86(&D A/./(-*&  
2/./(*/2/  1/?26. 3/  )$'=  .D;-  $'6*/(>'$>  <.-O)  % '-A&  5/5. 



!
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:A)0-I-7*/  (.->)'  *6 *6C& 1)*'6.=*&D  6%'-(*/$'=  W&*+. @ */(/.&*-)  
</.))  6%'-(*+  ?6'+./7*+)  /';).+  2/./(*/2/  1/?26 (?8-').=*+)  /<86?+ '/7 -
*)) ), (  A/.*/.&*-)  </.))  6%'-(*/  *6C)   A86(/)  A/.&C68-) . 

"6O;6> A.6*)'6 , .&*6 (*/$>'  $(/,  (%.6; (  A$-N-7)$%&D 6%'-(*/$'=  .D -
;), . K6$A/./O)*-) , ;(-O)*-)  A.6*)' , 8)?/*6*$+  1)O;&  *-1-  /A'-16.=*+  
;.>  86?(-'->  *6C)2/  2/./(*/2/  1/?26. 

:'6'-$'-7)$%-  76E) A8- $-?-2--  F)1.- , 468$6, :/.*06  $%/8/$'= F)1.-  
(/?86$'6)'  :1 .: A8-./O)*-)  9. U 1+  ?*6)1, 7'/  *6 A-%6N 8/$'6  $%/8/$'-  (86-
E)*->  F)1.-  76E) A8/>(.>D'$>  -$')8/-;*+)  8)6%0--, $0)*-7*/$'=  7&($'(  
86$')' . @%.D76D'$> '6% *6?+(6)1+)  ?6E-'*+)  8)6%0--: *)26'-(*+)  $-2*6.+  
(+')$*>D'$>  -? $/?*6*-> , A/?-'-(*+)  ;/(.)D' .  J'$D;6  76E) 86$'&'  8+*%- 
6%0-,. 

:.);&DE-)  ;8&2 ?6 ;8&2/1  $-?-2--  Ð 8/O;6D'   8)?%-) -?1)*)*->  *6 86?-
*+N 8+*%6N 6%0-,. B'/  %6$6)'$> -  8/$$-,$%-N -*()$'/8/( . 

!"

!#$"

!#%"

!#&"

!#'"

("

(#$"

(#%"

(#&"

(#'"

(" )" *" +" ," ((" ()" (*" (+" (," $(" $)" $*" $+" $," )("

!"#$$%&'$())*$

$+,-./0$123$())*$45-6$!"#$7.%89$9$09:9499$;<9$.45$%&/09%=%.$9$<.:/5%$
;&-.,99$$$>(($%&'$?@.<,ABC$;5,.-.8D,9/$<5009B0/545$E5,-5F545$<A,/&G$

$$"-./"  



!

!"$&!

!"#$%

 

!"#$%

&'()#$*%+,-,.,*%

 
 
 

U (/'  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  </.))  6%'-(*/  A86(/)  A/-
.&C68-)  2/./(*/2/  1/?26. @/?(86E6)'$> </.))  (?()C)**+,  (?2.>;  *6 1-8 , 
8)C)*->  $'6*/(>'$>  </.))  /<R)%'-(*+1- . J'$D;6  A8- A)8)%&A.)**/1  8+*%) 
/*  *67-*6)'  A6;6'=. H8-  $-?-2--  @)*)8+, :/.*06 , F)1.-  $%/8/$'= (86E)*->  
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F)1.-  ?61);.>)'$> , </.))  6%'-(*+1  $'6*/(-'$>  A86(/)  A/.&C68-)  2/./(*/2/  
1/?26, )2/  ?6'+./7*+)  /';).+ : .D;-  (-;>'  8)6.=*+)  A/$.);$'(->  A8-*-16) -
1+N 8)C)*-, . 

#  9'/  %6$6)'$> *)  '/.=%/  @)*)8+ -  468$6. B'/  ($)/<E6>  ?6%/*/1)8*/$'= . 
H8-  8/$')  8+*%6 6%0-, & )2/  &76$'*-%/(  A8)(6.-8&D'  $')*-7)$%-)  7&(-

$'(6 , A8- A6;)*--  Ð 6$')*-7)$%-) .  3/  )$'=  A/?-'-(*/$'=  -  *)26'-(*/$'=  
7&($'(  $(>?6*+ $ ')1-  -.-  -*+1-  %/$1-7)$%-1- 9*)82->1- . #  9'6 $(>?= ($) -
/<E6>. J*6  %6$6)'$> -  $/0-6.=*+N  (+</8/(  .D;), . 

M-*61-%6 8+*%6 6%0-, S&P500 (  2017 2/;&    <+.6  $/A/$'6(.)*6  $ 7-$./1  
$/()8C)**+N  ')86%'/(  (  1-8) . M6**+)  A/ ')86%'61  (?>'+  -? <6?+   GTD.  
B'/  *6-</.))  /<C-8*6>  <6?6 ;6**+N  ')88/8-$'-7)$%-N  6%'/( , -1)(C-N  1)$'/  
(/  ($)1  1-8)  (  A)8-/;  $ 1970 2. GTD /<*/(.>)'$>  )O)2/;*/ . 
http://www.start.umd.edu/gtd/contact/  
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56C 1/?2, *6C-  91/0-- , 1/'-(+  (+</86  -1)D'  *)  '/.=%/  $/0-6.=*&D  $/ -

$'6(.>DE&D , */  -  %/$1-7)$%&D:  86?(-'-)  $/0-&16,  (+</8+ , 1/'-(+  A/() -
;)*->  ?6(-$>' /'  ;-*61-%-  %/$1-7)$%-N 9*)82-, . J'$D;6 , %6?6./$= <+, *)  
$(>?6**+)  1)O;&  $/</,  A8/0)$$+ *)8);%/  -1)D'  &$'/,7-(&D  $'6'-$'-7) -
$%&D $(>?= 1)O;&  $/</,  Ð A8>1&D -.-   ?)8%6.=*&D. @ $&'-  9'/,  $(>?- .)O-'  
?6(-$-1/$'=  $/$'6(6  %8/(- , 1)*'6.=*/,  6%'-(*/$'-  .D;),  /'  %/$1-7)$%-N 
9*)82-,  Ð 286(-$A-*/(+N  -  9.)%'8/162*-'*+N . 

U*/16.=*/)  -?1)*)*-)  %/$1-7)$%-N 9*)82-,  -1))'  -  6*/16.=*+)  A/$.); -
$'(-)  (  $/0-6.=*+N  /'*/C)*->N , (  8)C)*->N  .D;), . 
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H-%- ')86%'/(  $(>?6*+ $ <-I&8%60->1- -?1)*)*->  $%/8/$'-  (86E)*->  
F)1.- . 
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M(-O)*-)  A.6*)' , $/.*)7*6>  6%'-(*/$'= , 8)C)*->  $61+N A8/;(-*&'+N  

&1/(  A.6*)'+  *6 8+*%6N 6%0-,, ')86%'+ , $/0-6.=*+)  A8/0)$$+ *6 F)1.)  
A8);$'6(.>D'  $/</,  );-*&D  $-$')1& . 

:(>?= $/.*)7*/,  6%'-(*/$'-  -  $/0-6.=*+N  A8/0)$$/(  </.))  8).=)I*/  
(-;*6  A8- ))  8)?/*6*$6N -  %/*'8  8)?/*6*$6N  $ 286(-$A-*/(+1-  %/$1-7)$%--
1-  9*)82->1- . 
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U*/16.=*+,  8/$'  ')1A)86'&8+  *6 F)1.)  Ð /;-*  -? A8-?*6%/( A/A6;6*->  

))  (  /<.6$'=  .)(/(-*'/(+N  (-N8)(+N  %/$1-7)$%-N 9*)82-, .  5/  9'/  1/2&'  
<+'=  %/$1-7)$%-) 9*)82--  -? ;6.=*)2/  %/$1/$6 -  -? $/.*)7*/,  $-$')1+ .  

@-N8- (?6-1/;),$'(&D'  $ (-N8>1- . @-N8- $ </.=C),  9*)82-),  A/2./E6 -
D'  (-N8-  $ 1)*=C),  9*)82-), . 
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W)(/  (-N8)(+)  %/$1-7)$%-) 9*)82-- , A8-N/;>E-)  -? ;6.=*)2/  %/$1/$6,   
*)26'-(*/  $%6?+(6D'$> *6 86?(-'--  K/$$-- . 
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34564789:9;;<9$7=8>=?>>$@ABC$D=896>EF8>847=;;<9$E$G4:4HIJ$$>4;>D=?>4;;<K$$
L=:98$MN&.ON(PP$>$Q&)*O)R0$>$;=$;9SF84;;<K$:4;>F48=K$T4EL7=$>$MP(U)VC$$$F9:G<$84EF=$

WWX$7$Y4EE>>$
+,-./01$2-3,45$$
607018-94:1-3$$
1;:<-94:1-3$$
=/4,6-5$742;5$$
.01,>81-$

+,-./01$2-3,45$
607018-94:1-3$$
1;:<-94:1-3$$
=/4,6-5$742;5$$
.01,>81-$

?/14$@ABAC$D47;2$EA@AC$B>F-/0$GAHAC$
I74/420$@AEA$JKLJGEMC$NO$@PPQC$
"#""$

 
5/  )E)  </.))  *)26'-(*/  1+  8)62-8&)1 *6 %/$1-7)$%-) 9*)82--  .)(/,  ?6-

%8&'%-, %/'/8+)  /;*/(8)1)**/  A8-N/;>'  *6 F)1.D  -? ;6.=*)2/  %/$1/$6 -  -? 
*6C),  $/.*)7*/,  $-$')1+ , (  76$'*/$'-  /'  ($'8)7-  *6 /8<-')  $ @)*)8/, . "/$ -
1-7)$%-)  9*)82--  .)(/,  ?6%8&'%- *&O*+  ;.>  9II)%'-(*/,  86</'+  *6C)2/  
1/?26, */  (  $/(/%&A*/$'-  $  (-N8)(+1-  9*)82->1-  A86(/,  ?6%8&'%-. M/1-*- -
8/(6*-)  .)(/  (-N8)(+N  %/$1-7)$%-N 9*)82-,  1+  A)8)O-.-  (  1991 2/;& .  

H-%/1 -N ;/1-*-8/(6*->  >(.>)'$>  6(2&$' 1991 2/;6 . 
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!"#$%&'()$#"**"#&+,$#(-.-&-/#0+1234#5#6478'7-9#5#:4247$#5#;4<1/=#
>4%?4#%-@7-#8+(<-A4(8+&+#BC-7$#%#<$(D)$E4#,4(/)-14)-9#(+%F$1-#(#
)$8+%?<-#%#<$(D)$E4#+),41G2?@#,249H#-,'I-@#+)#:4247?#

K6?<6.6*$-8/(6**+1- , *)/<+7*+1-   $'6.-   /$*/(*+)  $'6'-$'-7)$%-)  ?6-
(-$-1/$'-  1)O;&  /$*/(*+1-  168%)861- %/$1-7)$%-N 9*)82-, . 
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12+-,3.% 4,-5% 67-23.% 4,8% 9:*.% 9:3.% 6+;<=5% >2*5)?-.% @A5)?-.% BC)?-.% D2A,?-.%

!"#$$%&%'()*+,"--'./&%%+0+/(01-'+2+3',14-'+5665+7"31++
++++++++++++++++++++++8'93:+;<=+>'8.%+%+?@ABCDEF+

@ 1991 2/;&  -1))1  $&E)$'()**/)  /'.-7-)   ;6**+N  %/9II-0-)*'/(  %/88)-
.>0--  /'   A/;/<*+N  (  -*+)  2/;+ . 

 
 
 
 

I0-PP4(4)%*&  /0++)59(44  .)N<#  LOD 4 Pole_X+Y  
3 1991 60<# 4 3 2+)<%).  D" 1973-2020 60<& 

G/;  4)$>0  

R 1)O-
;& LOD -  
Pole_X+Y 

@ 1991 
2/;&  

R 1)O-
;& LOD -  
Pole_X+Y 

@ 1973-
2020 2/;6N 

1991 X*(68= 0,20 0,082 

1991 
V)( -
86.= 0,11 -0,063 

1991 468'  0,27 0,045 
1991 UA8).= 0,35 -0,04 
1991 46,  -0,53 -0,18 
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1991 #D*=  -0,69 -0,21 
1991 #D.=  -0,13 0,043 
1991 O36#2* 0,48 -0,0685 

1991 
:)* -

'><8= 0,07 -0,20 

1991 
J%-

'><8= 0,03 -0,07 
1991 5/><8= -0,28 0,026 

1991 
M)-

%6<8= -0,04 
0,13 

 
56 286I-%) 9'/  86?.-7-)  (+2.>;-'  '6%: 
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#?1)*>D'$>  2/;61-  &$'/,7-(+)  ?6(-$-1/$'-   1)O;&   168%)861- 86?*+N 

%/$1-7)$%-N 9*)82-, . 
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     H8-  A/A6;6*--  F)1.-  (  %/$1-7)$%-) 9*)82--  .)(/,  ?6%8&'%- -? ;6.= -

*)2/  %/$1/$6 16%$-16.=*/)  /'%./*)*-)  /$-  (86E)*->  F)1.-  (  %//8;-*6'6N  
X_Pole  -  Y_Pole, %6% $&11+ -N ?*67)*-, ,  $'6.-  A6;6'= *)  *6 1-*-1&1+ , 6 
*6 16%$-1&1+  7-$).  @/.=I6 . H8-*0-A-6.=*/ . M)./  (  '/1 , 7'/  $//'*/C)*-)  
286(-$A-*/(+N  %/$1-7)$%-N 9*)82-,  ((86E)*-)  F)1.- ) -  $/.*)7*/,  6%'-(-
*/$'-  (7-$.6  @/.=I6 )Ð (6O*),C-,  168%)8 (.->*->  %/$1-7)$%-N 9*)82-,   *6 
($)  O-(/) , *6 *6C)  1+C.)*-) , *6 $/$'6(  %8/(- , *6 $%/8/$'= <-/N-1-7)$%-N  
8)6%0-,. K)?/*6*$+  -  %/*'8  8)?/*6*$+  286(-$A-*/(+N  -  9.)%'8/162*-'*+N  
9*)82-,  Ð  168%)8, A/%6?6').=  *676.6 -  %/*06 (6O*),C-N  $/0-/%/$1-7)$%-N, 
<-/%/$1-7)$%-N A8/0)$$/( . B'/  %6% <+ 286*-0+, 168%)8+ /7)8);*+N  9'6A/(  
-?1)*)*->  7)./()7)$'(6 .  @+N/;-' , 7'/  %/$1-7)$%-1- 9*)82->1-  -? ;6.=*)2/  
%/$1/$6 1/O*/  A)8)I/816'-8/(6'=   -  ;6O)  -?1)*-'=  *6 A8/'-(/A/./O*+)  
$./O*),C-)  $-$')1*+)  A8/0)$$+ (  $/.*)7*/,  $-$')1) ,  %/'/8+)  (.->D'  *6 
7)./()7)$'(/ . S'/   $/0-/%/$1-7)$%-)  A8/0)$$+ *6 F)1.) , (  $/.*)7*/,  $-$') -
1)  *6N/;>'$>  A/;  (.->*-)1 , %/*'8/.)1  (+C)$'/>E),  $-$')1+ ?   
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H8-1)8   -?1)*)*->   A8/-?(/;-').=*/$'-  '8&;6  (  @).-%/<8-'6*--  -  U( -

$'86.--  (  A)8-/;  8)?%/, $1)*+  %/$1-7)$%-N 9*)82-,  (  1988 Ð 1993 2/;6N *)  
76$'*+,  $.&76,, 6 '-A-7*+, . @ :)()8*/1  -  _O*/1  A/.&C68->N  (-N8-  -1) -
D'  A8/'-(/A/./O*&D  ?6%8&'%&. @-N8-, -;&E-)  *6 F)1.D  /'  @)*)8+ -  468$6, 
-1)D'  A8/'-(/A/./O*&D  ?6%8&'%&. @.->*-)  9'/2/  *6 86?*+) $/0-6.=*/ -
9%/*/1-7)$%-) , 1)*'6.=*+)  A8/0)$$+ 1/O*/  86$$7-'6'=  A&')1  '6%-N $86(-
*)*-, .  

 Q$.-  -?()$'*/ , %6%-) %/$1-7)$%-) 9*)82--  ;/1-*-8&D'  *6 F)1.) , '/  
1/O*/  A8/2*/?-8/(6'=   6%'-(*/$'=  *68/;/( , $/0-&1/(  $ ;/1-*-8/(6*-)1  
'-A/(  1/1 -.-  5/5. F*6>, 7'/  $/0-&1+   $/$'/>'  -? '-A/(  1/1 -  5/5 -  -N /'*/$- -
').=*/  A8/'-(/A/./O*+)  8)6%0-- *6 8)?%/) -?1)*)*-)  %/$1-7)$%-N 9*)82-, , 
1/O*/  /0)*-'=   %6%-) %/$1-7)$%-) 9*)82--  $'6.-  ;/1-*-8/(6'=  *6 F)1.) . 5/  
76E) 9'/  </.))  $./O*6>  ?6;676: A8/2*/? ?6(-$-'  -  /'  $//'*/C)*->   86?*+N 
'-A/(  .D;),  (  $/0-&1) , -  /'  $//'*/C)*->  86?*+N %/$1-7)$%-N 9*)82-, . B'/  
-  ;).6./  $./O*+1  A8/0)$$ /$/?*6*->  ?6(-$-1/$'-  86?(-'->  7)./()7)$'(6  /'  
%/$1-7)$%-N 9*)82-, .  !+./  <+ /A8/1)'7-(/  ;&16'= , 7'/   A$-N/'-A/./2-7) -
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!"%(!

$%-, $/$'6(  $/0-&1/(    &$'/,7-( .  5)8);%/  $/$'6(  &76$'*-%/(  8+*%6 6%0-,, 
-?<-86').), , $'/8/**-%/(  '/,  -.-  -*/,  A68'--  -  ;8&2-N $/'  1)*>)'$>  ()$=16 
-  ()$=16 ;-*61-7*/ . 

#?1)*)*-)  %/9II-0-)*'/(  %/88).>0--  1)O;&  168%)861- %/$1-7)$%-N 
9*)82-,  Ð A8-?*6% -?1)*)*->  $//'*/C)*->  9*)82-, , (  '/1  7-$.)  (-N8),   .) -
(/,  -  A86(/,  ?6%8&'%-, A8-N/;>E-N  -? ;6.=*)2/  %/$1/$6 -  8/O;6DE-N$> (  
$/.*)7*/,  $-$')1) .  

56 $N)1) *-O)  (+;).)*+  2/;+   $'6'-$'-7)$%-  *)/O-;6**/2/ , $'6'-$'-7) -
$%- *)  A8/2*/?-8&)1/2/   A8-N/;6  *6 F)1.D  <.62/;6'*+N  ;.>  K/$$--  %/$1--
7)$%-N 9*)82-, , $(>?6**+N $ A6;)*-)1  ')1A)86'&8+  *6 F)1.) . B'/   A86(/ 
(-N8)(+)  %/$1-7)$%-) 9*)82-- .  

!!"#$%&'(#$!#)*+),!-,%.,/&-0/1!2!3,2,/#$%!.$'04&/))! 2!
567585679!:$;&<!)!=/&*0!.$=',!>,')+$?!$-,@,=-2,##$?! 2$?#1!

 
:'86*6  (+O-.6  (  2/;+  (/,*+  -  (  A/$.)(/)**+)  2/;+ .  4+  $1/2.-  A/; -

*>'=$> -? 8&-*  -  /;*/(8)1)**/  $/?;6'=  >;)8*+,  E-' . :./O*),C-)  2/;+ , 
2/;+  (+O-(6*->  *60-- . :.&76,*/)  $/(A6;)*-)  $ %/$1-7)$%-1- 9*)82->1- , 
%/'/8+)  A/1/2.-  *61? 
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!"#$%&#%'()*+,-'.%/*#'"'0))12#&-3%'456789'#'3%/(%1-3 :1-'"';103#0%'

 
56 A8/'>O)*--  ($),  %*-2- A8-(/;-.-$=  A8-1)8+  8/$'6  ')1A)86'&8+  A8- 

8/$')  $%/8/$'-  (86E)*->  F)1.- .  @+C) $%/8/$'= (86E)*->  D.+  Ð 1)*))   %6-
76)'$> ))  /$=. :'6'-$'-7)$%-   76E)  A8- (+$/%-N /'%./*)*->N  /$-  (86E)*->  
F)1.- , (  76$'*/$'-  (  %//8;-*6')  X_Pole, -1))1  </.))  (+$/%&D ')1A)86'&8& (  
:)()8*/1  A/.&C68--  F)1.- . U (  2/;+ , %/2;6 8)C6.6$= &76$'= *6C),  $'86*+ , 
Ð ($)  *6/</8/' .  B'/  $.&76,*/ ? 36%-) $'6'-$'-7)$%-  *)/O-;6**+)  -?1)*)*->  
')1A)86'&8+  *6 F)1.)  A/;  (.->*-)1  A8-N/;>E-N  %/$1-7)$%-N 9*)82-,  -  
(6O*),C-)  '/7%-  <-I&8%60--  86?(-'-> , A8)/<86O)*->  7)./()7)$'(6 . 

#</  *6C6 A$-N-%6, ($)  O-(/)  A8-*/8/(-.-$=  % 0-%.61 -?1)*)*->  %/$1--
7)$%-N 9*)82-, , %/'/8+)  $(>?6*+ $ 0-%.61-  ;(-O)*->  A.6*)'  -  $ 6%'-(*/ -
$'=D :/.*06 , */  1)*))  -  % -?1)*)*->1  %/$1-7)$%-N 9*)82-,  -? ;6.=*)2/  
%/$1/$6. 
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Q$.-  -$N/;-'=  -? A8);A/./O)*-> , 7'/  %/$1-7)$%-) 9*)82--   86?&1*+, '/  
9'/  &%6?+(6)'  86?&1 %6%/2/ &8/(*>  A8-*-16)'  &76$'-)   (  A8)/<86O)*--  7)-
./()7)$'(6 . J*  >(*/  (+N/;-'  ?6 861%- $/.*)7*/,  $-$')1+ , F)1.- . 

K6</'6 1/?26 .D;), , ;(-O)*-)  A.6*)' , .&* , 6%'-(*/$'=  :/.*06  Ð 9'/  );- -
*6> $-$')16  $'6'-$'-7)$%-N  -  -*+N  ;/  %/*06 *61-  *)  A/*-16)1+N  ?6(-$-1/ -
$'), , ?6%/*/1)8*/$'), . 

@6O*),C-1-  '/7%61-  <-I&8%60--  $/0-&16 >(.>D'$>  8)?/*6*$+  -  %/*'8  
8)?/*6*$+  9.)%'8/162*-'*+N  -  286(-$A-*/(+N  %/$1-7)$%-N 9*)82-, .  :/0- -
&1 (  9'-N '/7%6N 86?(-'->  1-8/?;6*->  A8/()8>)'$>  *6 A8/7*/$'= : /*  -.-  A8)-
/<86O6)'$>, -?1)*>)'$>  (  $//'()'$'(--  $ ;-*61-%/,  %/$1-7)$%-N 9*)82-,  
-.-  86$A6;6)'$>. K6$A6; :::K  A8/-?/C).  -1)**/  A8-  8)?/*6*$)  286(-$A--
*/(+N  -  9.)%'8/162*-'*+N  %/$1-7)$%-N 9*)82-, . 5/  '6%/,  86$A6;  0).)$//< -
86?)*  $/  $'86')2-7)$%/,  '/7%-  ?8)*-> : :::K  1);.)**/  C).  (  0-(-.-?60-/* -
*+,  '&A-% 86?(-'-> . B.-'6  A/$')A)**/  ')8>.6  8)?/*6*$+  $ %/$1-7)$%-1- 
9*)82->1- , ?62*-(6.6. #  ;6O)  '/'  I6%' , 7'/  1+C.)*-)  .D;),  /A)8)O6)'   
-*+)  $/0-6.=*+)  -?1)*)*->  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, , /%6?6.$> *)  
-$A/.=?/(6**+1  *61- . :/0-&1 , 9.-'6  A)8)$'6.-  %8-'-7)$%- 1+$.-'=  -  A8--
*-16'=  ?;86(+)  8)C)*-> . #?*&'8-  ?61)*-'=  9.-'&  *6 */(&D  *)  A8);$'6(.> -
./$=  (/?1/O*+1 . L  K/$$--  $),76$ </.=C)  C6*$/(  (/,'-  (  8)?/*6*$+  $ %/$-
1-7)$%-1-  9*)82->1- , (*/(=  ($'6'=  *6 A&'= *)A8)$'6**/2/  A8)/<86O)*-> . 

 

R0)%%&) ;0A)<&  4 ;0+"N)%49  K02244, 4:  239DE 2 /02.4$)2/4.4  
-%)+649.4  

L  8&$$%-N  86</'6  2/./(*/2/  1/?26, $/$'6(  %8/(- , *6$+E)**/$'=  ))  2/8-
1/*61-   /A'-1-?-8&)'$>  A8- 8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86 , $8);+ , (  
%/'/8/,  (86E6)'$> F)1.> . 

@$) (6O*),C-)  A/<);+  8&$$%/2/ /8&O-> $ IX A/ XIX  ()%6 $(>?6*+ $ A--
%61- ?61);.)*->  $%/8/$'-  (86E)*->  F)1.- ! 
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8/$'-  (86E)*->  F)1.- , 76E) *6 ))  A-%).  H/;  U&$')8.-0)1  8&$$%-) (/,$%6 
<+.-  $ $/D?*-%61- Ð 6($'8-,061- . "6% /A-$+(6)'  W.5 . 3/.$'/,  (  Ç@/,*)  -  
1-8) È,  & 8&$$%-N /$'6./$=  /E&E)*-) , 7'/  ($)  <)$A/8>;%- (  <-'()  (/?*-%.-  
A/ (-*)  Ç%/.<6$*-%/(È. 5)  <&;)1  (/?86O6'= %.6$$-%&  -  A8-();)1  )2/  $./(6 . 

Ç@A)8);-  A8/-?/C./  $'/.%*/()*-)  1)O;&  6($'8-,$%-1  %/./**/(/O6 -
'+1  -  8&$$%-1 2)*)86./1 . K&$$%-, 2)*)86.  %8-76., '8)<&>, 7'/<  /$'6*/(.)*6  
<+.6  %/**-06 ; 6($'8-)0  ;/%6?+(6. , 7'/  (-*/(6'  <+.  *)  /* , 6 (+$C))  *676.=-
$'(/ . @/,$%6 1)O;&  ')1  $'/>.- , $%&76> -  A6;6> ;&N/1 . H/$.)  76$/(/,  ?6;)8O-
%- (/,$%6 ;(-*&.-$= , *6%/*)0, ;6.=C)  -  $'6.-  $A&$%6'=$> A/;  2/8&... 

QO).-  <+ 8&$$%/) (/,$%/  <+./  /;*/ , <)? $/D?*-%/( , '/ , 1/O)'  <+'= , 
)E)  A8/C./  <+ 1*/2/  (8)1)*- , A/%6 9'/  $/?*6*-)  <)$A/8>;%6 $;).6./$=  <+ 
/<E)D  &()8)**/$'=D ; */  ')A)8= , $ /$/<)**+1  &;/(/.=$'(-)1  -  )$')$'()**/ -
$'=D /'*/$>  A8-7-*&  <)$A/8>;%/( % <)$'/.%/(+1  *)1061 , ($)  &<);-.-$=  (  
'/1 , 7'/  A8/-$N/;-'  (8);*6>  A&'6*-06, %/'/8&D *6;).6.-  %/.<6$*-%-È. 

"6% <+./  *6 $61/1  ;).)  $&;-'=  $./O*/ . 4+  A8-().-  1*)*-)  W.5 . 3/. -
$'/2/ . 

36%-) O) ?6(-$-1/$'-  %6% -  A8- 8/$')  @@H, </.)?*>N, '6%/(6 O) ;-*6 -
1-%6 A8)$'&A.)*-,  -  ' .; . 

5/  )$.-  A/86O)*->  -  A/<);+  '6% ?6(-$>' /'  %/$1-7)$%-N 9*)82-, , 6 8&$-
$%-) ')8>D'  $(/-  )$')$'()**+)  A8)-1&E)$'(6  A8- (+$/%/,  $%/8/$'-  (86E) -
*->  F)1.- , '/  -  %/1A.)%'/(6*-)  (/,$% ;/.O*/  /A-86'=$> *6 -*/$'86*0)(  '/ -
2;6, %/2;6 8&$$%-, *)  $'/.=  $-.)*  -  /'(6O)* . 

F6(-$-1/$'=  7)'%6>: 
F6(-$-1/$'=  '6  O). 
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@ A)8-/;  H)'86  I *6 -*/$'86*0)(  /A-86.-$=  A8- (+$/%/,  $%/8/$'-  (86-

E)*->  F)1.-  (*-?%-)  ?*67)*->  LOD). #  /'%6?6.-$= /'  *-N  /%/*76').=*/  A8- 
*676.)  ?61);.)*->  $%/8/$'-  (86E)*->  F)1.-  (  20-N 2/;6N XVIII ()%6. 

#$'/8->  $(-;)').=$'(&)' : A8- (+$/%/,  $%/8/$'-  (86E)*->  F)1.-  <+.6  
(+$/%6> $')A)*=  /A/8+  *6 -*/$'86*0)( , A8- *-?%/,  Ð A/.*+,  /'%6? /'  *-N .  
"6;8/(6>  A/.-'-%6   (  681--  <.-?%6 % A8/0)$$61, %/'/8+)  A8/')%6.-   A8- 
A8-2.6C)*--  -*/$'86*0)( , %6% $A)0-6.-$'/( , ;.>  86?(-'->  9%/*/1-%- . H8-  
/A8);).)**+N  &$./(->N  9'/  </.))  7)1  /A86(;6*/ .  

:@J  Ð A/;'()8O;)*-)   ;6**/2/  (+(/;6 . 
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J"%%&)  0 D"3424.02*4 2/0+02*4 :4.4$)2/4:  +)"/(4'  0* /02.4$)2/4:  -%)+64'  
4 64;0*)D"   0 3549%44  %" %4:, %" *).;)+"*#+#  W).54  ;0*0/03  

/02.4$)2/060  -P4+"   
 
M(6 ;/%'/86  N-1-7)$%-N *6&%  "/*/(6./(  U.# . -  ]/.16*$%-,  U.: . 

A/.&7-.-  9%$A)8-1)*'6.=*+)  ;6**+)  /  $A/*'6**/1  -?1)*)*--  N686%')8--
$'-% (/;*+N  86$'(/8/( , (/;+ . B'6  ;-*61-%6  $/(A6.6  $ ;-*61-%/,    %/$1-7)-
$%-N 9*)82-,  (  '/'  1/1)*'  (8)1)*- .   

Y).6>  A.)>;6  &7)*+N /'%8+.6  9II)%'  -?1)*)*->  A8/(/;-1/$'-   (/ -
;+  A8- 86?.-7*+N %/$1-7)$%-N >(.)*->N  ($/.*)7*/)  ?6'1)*-) , $-?-2--  A.6-
*)'  -  ;8 .). H8-  9'-N >(.)*->N  1)*>D'$>  286(-$A-*/(+)   %/$1-7)$%-) 9*)8-
2-- .  H6*7).D26 K.@. &$'6*/(-. , 7'/  /*-  $(>?6*+ $ -?1)*)*-)1  *6A86(.)*->  
$A/*'6**/2/  (86E)*->  .)2%-N %8&2/( (  <)?(/?;&C*/1  A8/$'86*$'()  (9'/  $A--
*/(+)  9*)82-- ). `*/.=  : . B. /'%8+.  -?1)*)*-)  $%/8/$'-  <-/N-1-7)$%-N  
8)6%0-, A8- 86?*+N %/$1-7)$%-N >(.)*->N . Q2/ ;6**+)  A/86O6D' 16$C'6<6-
1-  -  ;.-').=*/$'=D  -?1)8)*-, . :/A/$'6(.)*-)  $'6'-$'-7)$%-N  N686%')8--
$'-% ?61)8)**+N  -1  <-/N-1-7)$%-N  8)6%0-, ?6 ;)$>'-.)'->  $/(A6.-  $ A/-
;/<*/,  $'6'-$'-%/,  -?1)*)*->  ')1A/(  8/$'6  @@H (/  ($)N $'86*6N 1-86! 

@-N8)(+) 9*)82-- , %/'/8+)  $A/*'6**/  (/?*-%6D'  (  (/;*+N  86$'(/ -
86N (]/.16*$%-,  U.: .) $/A/$'6(.)*+  $/  $%/8/$'=D (86E)*->  F)1.-  Ð /*-  
/<86?/(+(6.-$=  (  1/1)*'  $1)*+  ?*6%6 ))  &$%/8)*->. @$) (6O*),C-)  -$'/8- -
7)$%-) $/<+'->  *6 F)1.)  A8/-$N/;-.-  -  A8/-$N/;>'  -1)**/   (  '6%-) 1/1)* -
'+  -?1)*)*->  %/$1-7)$%-N 9*)82-, . H/  ;6**+1  ;/%'/86  16')16'-7)$%-N  
*6&%   M>'./(6  @.W. 9'/  $(>?6*/ $ A)8)'/%61-  286(-$A-*/(+N  9*)82-,  (  9.)%-
'8/162*-'*+) , -  *6/</8/' . 

M/%'/8 ')N*-7)$%-N *6&% U0D%/($%-,  @.U. /'$'/>.  ')/8-D  %/$1--
7)$%/2/ 9I-86 . H/  )2/  ;6**+1  /*  -1))'  %86,*) *-?%&D ')1A)86'&8&.  

5/  -1)**/  A8- 8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86  A8/-$N/;-'  ?6-
1);.)*-)  $%/8/$'-  (86E)*->  F)1.- .  #  9'/  A/;'()8O;6)'$>  -1)DE-1-$>  
;6**+1- . 
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M6**6> ')*;)*0->  $/N86*>)'$> ;6O)  A8- 8/$')  ')1A)86'&8+  *6 F)1.)  

A/ A8-7-*)  ;)>').=*/$'-  7)./()%6 . U*/16.--  ')1A)86'&8+ , '/  )$'=  /'%./*) -
*->  /'  $8);*)2/ , $'6'-$'-7)$%-  A8/7*/  $(>?6*+ $/  $%/8/$'=D (86E)*->  F)1-
.- , '/  )$'=  $ A./'*/$'=D  %/$1-7)$%/2/ 9I-86 , %/'/8+,  /<;&(6)'  F)1.D . 

5/  9'/  A8/>(.>)'$>  -  (   8/$')  6%'-(*/$'- , 9II)%'-(*/$'-  ;)>').=*/ -
$'-  </.=C-*$'(6  .D;), .  K+(%- (  86?(-'--  7)./()7)$'(6 , A/>(.)*-)  */(+N  
&$A)C*+N -1A)8-,  A8/-$N/;-.-  %6% 86? A8- A6;)*--  ')1A)86'&8+  *6 F)1.) . 
@/ ($>%/1 $.&76), A8/-?(/;-').=*/$'=  '8&;6  ;6O)  (  @).-%/<8-'6*--  86$')'  
A8- A6;)*--  ')1A)86'&8+ . 

M6**+)  $/.-;*/,  /826*-?60-- . 
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 ://'()'$'(-)  8/$'6  A8/-?(/;-').=*/$'-  '8&;6  (  U*2.--   ')1A)86'& -
8)  (+C) , %/2;6 $/A/$'6(.>)1  8)?&.='6'+  ))  -?1)8)*->  *6 ')88-'/8--  ;6**/,  
$'86*+ .  
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 @/ ($)1  :)()8*/1  A/.&C68-)  *6<.D;6)'$>  ?6(-$-1/$'=   ')/8)'-7) -

$%- A8);$%6?6**6> U0D%/($%-1 @.U. 
3)A)8=, (?>( $8);*DD  ')1A)86'&8&  (  U*2.--  (/*6  '/7*/  -?1)8>.6$= 

$'/.)'->1- ),  1/O*/  -$A/.=?/(6'=  *6%/A.)**+)  ;6**+)  ;.>  /<R>$*)*->  1*/ -
2-N -$'/8-7)$%-N  I6%'/( . J%6?+(6)'$>, $'/-1/$'=  86</(  $//'()'$'(&)'  ;-*6 -
1-%) ')1A)86'&8+ , '/  )$'=  A./'*/$'-  %/$1-7)$%-N 9*)82-, , $ %/'/8+1-  8)-
?/*-8&)'  86</'6  *6C)2/  1/?26, -?1)*>)'$>  $/$'6(  %8/(- , ))  2/81/*6.=*6>  
*6$+E)**/$'= . 
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!"#$"%&'(%&)*)+",'%&-.,/0)1,2-33)43#/0)567/-.489&8)6%":,88) 4&);)-"'<)3))
))))))))))))))))))))))))))))/',/63'"-.,=0):/>/:)/')*- &:",38))%&?/#)*)@A1)

!"#$%&&'''()*+$,-./0'1-2!(31)&$4+5*-6(#!#7

B/6')67/%/6'3)
)*%&9",38)C"#-3)

C&#":-",3")67/%/6'3)
)*%&9",38)C"#-3)

B/6')67/%/6'3)
)*%&9",38)C"#-3)

C&#":-",3")67/%/6'3)
)*%&9",38)C"#-3)

B/6')67/%/6'3)
)*%&9",38)C"#-3)

 
 

M/<6(-1  ;6**+)  A/ $/.*)7*/,  6%'-(*/$'-  Ð A/.&7-1  $')A)*=  ?6(--
$-1/$'-  6%'-(*/$'- , A8/-?(/;-').=*/$'-  '8&;6  86</(  /'  %/$1-7)$%-N 9*)8-
2-, . J*6  -*6> , 7)1  & <).+N . :')A)*=  '6%/2/ 86?.-7->  $/N86*>)'$> A/ *6C-  
;*- . #  (  *6C-  ;*-  @@H (  </.=C-*$'()  $'86*  UI8-%-  86$')'  </.))  A8- ?6-
1);.)*--  $%/8/$'-  (86E)*->  F)1.-  -   (+$/%/,  $/.*)7*/,  6%'-(*/$'- . 
#1)**/  (  9'/  %/$1-7)$%/) (8)1>   &().-7-(6)'$>  9%/*/1-7)$%-,  (%.6;  A8); -
$'6(-').),  9'-N $'86*  (  9%/*/1-%& :`U  (  </.=C),  $')A)*- , 7)1  &  A/'/1%/(  
6*2.-76* . 

"/$1-7)$%-)  9*)82--  (.->D'  *6 *6C& I-?-/./2-7)$%&D  6%'-(*/$'=  
-  7)8)? -?1)*)*-)    N686%')8-$'-% (/;+ . 

]686%')8-$'-%- , $(/,$'(6  (/;+  1)*>D'$>  A8- -?1)*)*--  ')1A)86'& -
8+, %/$1-7)$%-N 9*)82-, . J'  -?1)*>DE-N$>  N686%')8-$'-% (/;+  ?6(-$-'  
$(/,$'(6  %8/(- , 86</'6  2/./(*/2/  1/?26 .D;), .  H&<.-%60--  ;/%'/86  N-1- -
7)$%-N *6&% ]/.16*$%/2/  U.: . *6 9'& ')1&  )$'= ,    % $/O6.)*-D , '/.=%/  *6 
6*2.-,$%/1  >?+%). 

https://bemkon.ru/Fragments/Role_of_water.pdf 
J;*6  -? )2/  $'6'),  A)8)();)*6  *6 8&$$%-, >?+%.  
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https://bemkon.ru/Fragments/WATER%20_rus.pdf  
@ *),  6('/8  A8-(/;-'  %6% 8)?&.='6'+  $(/-N  9%$A)8-1)*'/( , '6% -  ;) -

.6)'  $$+.%- *6 250 86</'  ();&E-N  N-1-%/( , I-?-%/(  1-86 (  9'/,  /<.6$'-  
?*6*-, . 

H/  ))  -'/261  1/O*/  $%6?6'=, 7'/  $/(8)1)**6>  *6&%6 (A./'*&D  A/;/ -
C.6  %  A/*-16*-D  ?6(-$-1/$'-  86?(-'->  7)./()7)$'(6  /'  N686%')8-$'-% (/ -
;+ , %/'/8+)  1)*>D'$>  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, .  B%$A)8-1)*-
'6.=*/  &$'6*/(.)*/ , 7'/  (/;6 , 1).6'/*-*  %6% <+ A)8);6D'  -?1)*)*-)  %/$1--
7)$%-N 9*)82-,  *6 &8/()*=   <-/N-1-7)$%-N  8)6%0-,, (   %8/(=  7)./()%6 .  
:A/*'6**+)  -?1)*)*->  N686%')8-$'-% (/;*+N  86$'(/8/( , %/'/8+)  /'%8+.  
"/*/(6./(  U.# ., *)A/$8);$'()**/  $%6?+(6D'$> *6 N686%')8-$'-%6N %8/(- , 
$A-**/1/?2/(/,  O-;%/$'- , *6 86</')  ($),  *)8(*/,  $-$')1+ . 

Q$'= ;6**+)  -  /  '/1 ,  7'/  O-;%/$'-  -?1)*>D'  $(/-  $'8&%'&8& -  $(/, -
$'(6  A/;  (/?;),$'(->1-  A.6*)'  -  ?(P?;. 

 Zubow K., Zubow A.V., Zubow V.A Water Clusters Ensemble as a Inter-
face to Structure of the Epicenter and the Earthquake Mechanism on the Jawa Is-
land (8¡ 73« s. 112¼ 36« e.). J. of Phys. Chem.: An Indian Journal, 2012, vol. 7, no. 
3, 87-95.  

@ '/7%6N <-I&8%60--  286(-$A-*/(+N  9*)82-, , '/  )$'=   (   A-%/(+N, 
%86,*-N ?*67)*->N, %/2;6 &$%/8)*-) (86E)*->  86(*/  *&.D , Ð 9*)82-> (86E) -
*->  A)8)N/;-'  (   286(-'60-/**&D  9*)82-D . #  *6/</8/' . 5/  %/.= *6C 1/?2 
/$/</  A8/;&%'-(*/  86</'6)'  A8- $1)*) , A8- A)8)')%6*--  ;6**+N  %/$1-7)-
$%-N 9*)82-, , '/  -  O-?*= %6% '6%/(6>, $/?*6*-)  (/?1/O*/  -1)**/  *6 '6%-N 
'86*$I/8160->N  %/$1-7)$%-N 9*)82-, .  

@$) 9'/  A/;'()8O;6)'  *)/O-;6**&D  %/*0)A0-D  : . `*/.> . J*  (+ -
;(-*&.  -;)D  $'8&%'&8*/,  (/.*+ : ($)  O-(/)  $'8&%'&8-8&)'$>, 86?(-(6)'$>  
<.62/;68> ), . :1 .: `*/.=  : .B. "/*I/8160-/**+)  %/.)<6*->   1/.)%&. .  Ç"/ -
.)<6').=*+)  A8/0)$$+ (  <-/./2-7)$%-N  -  N-1-7)$%-N $-$')16NÈ. #*$'-'&'  
<-/./2-7)$%/,  I-?-%-  U5  :::K . V-?-7)$%-,  I6%&.=')'  4GL .   

B'/1&  1)N6*-?1& /'  /'().  0)*'86.=*&D  8/.=  (  <-/./2--  86?(-'->  
($)2/  O-(/2/ . 

#$'/8-%- -7&;6%- ?61)'-.-  ?6%/*/1)8*/$'= : -$'/8-7)$%-)  8+(%- (  
86?(-'--  *68/;+ , $'86*+  $()8C6.-  %6% 86? A8- A6;)*--  ')1A)86'&8+  *6 F)1-
.) .   

H/;/<*+)  &7)*+) -7&;6%- $ '/7%-  ?8)*->  %.6$$-7)$%-N *6&7*+N 
(?2.>;/(   $%/A-.-$= (  86?*+N /'86$.>N $/(8)1)**/,  *6&%-. @ $(/),  $/(/%&A-
*/$'-  /*-  A/.&7-.-  */(&D  %68'-*& 1-86:   %/$1-7)$%-) 9*)82--   9'/  )$'=  
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(-N8-  %/$1-7)$%/2/ 9I-86 , /*-  A8/>(.>D'  86?&1*/$'= A8- I/81-8/(6*--  
7)./()7)$'(6 . 

 
 
#$')8/-;*+,  '-A  .-7*/$'- , ?6(-$-1/$'=  )2/  A/();)*->  /'  %/$1-7)-

$%-N 9*)82-, . 
M-*61-%6 &A/'8)<.)*->  ($)N A/*>'-, , %/'/8+)  /'86O6D'  A/(+C)* -

*&D 91/0-/*6.=*/$'= , -$')8/-;*/$'=  (  /<E)$'() , A/;$%6%-(6)' *6 A-%6N 8/ -
$'6 $%/8/$'-  (86E)*->  F)1.- , '/  )$'=  A8- 1-*-16.=*+N  ?*67)*->N LOD. 
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W-06 $ -$')8/-;*/,  6%0)*'&60-),    ()$=16 7&($'(-').=*+  % $/.*)7 -
*/,  6%'-(*/$'- . J*-  *6 *))  8)62-8&D' 12*/()**/ ,  ;.>  *-N  1)*))  *)/<N/;- -
16 %&1&.>0-> 9.)%'8/162*-'*/,  %/$1-7)$%/, 9*)82-- . 

!"#$%$"&'#(%)*+%,"-'.&#)%,"&,%#$%/0&&123456789&,&'+:"-'.;&-"&"-0)'<#=%>&
.+?=@&&(%&:"--?>&ABB643C&$@>(?&D=%-%>'E@#=%0%&/%#$"&FGH&
&&&&&&&&&&&&&&&'&IJK&L@>)'C&E'#)"&M%)*N"&="=&#/@:-@@&+"&OO&)@$&
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#1)**/  ?6(-$-1/$'=  1/1)*'6  *676.6 16$$/(+N -$')8/-;*+N  8)6%0-, 

/'  6%'-(*/$'-  :/.*06  A8);/A8);).-.6  /;*/(8)1)**/$'= , $-*N8/**/$'=  -  
($)/<E*/$'=  *676.6 %8-?-$6 (/  1*/2-N  $'86*6N 1-86. 

20-)  2/;+   ]]  ()%6 16$$/(/  8/O;6.-  (  U1)8-%) .-0  $ 7)8'61-  -$') -
8/-;*/$'- . @$)/<E))  .-%/(6*-)  *6$).)*->  $/(A6;6./  $ <&8*+1 86?(-'-)1  
9%/*/1-%- , %/*(),)8*/2/  A8/-?(/;$'(6 , $ 8/$'/1  @@H. B'/  A)8-/;  ?6N(6'+-
(6DE-N  91/0-, . #1)**/  20-)  2/;+  ]]  ()%6 (  61)8-%6*$%/, .-')86'&8)  
*6?+(6D'  Ç<&8*+) ;(6;06'+) È. B'/  *6?(6*-)   ;/$'6'/7*/  '/7*/  A)8);6)'  
/$/<)**/$'-  -$')8/-;*/, , 16*-6%6.=*/,  6%'-(*/$'- .  

56 <-8O6N (  9'-  2/;+ , /$/<)**/  (  1929 2/;& , *6<.D;6./$=  *)  A8/$'/  
-$')8/-;*/) , 6 -$')8-7*/)  A/();)*-)  &76$'*-%/(   8+*%6. B'/  /;*6  -? I&*;6 -
1)*'6.=*+N  A8-7-* , A/ %/'/8/,  /$*/(*6>  76$'= %8);-'/( , A/.&7)**+N    (  
1929 2/;& , ;/$'6.6$=   *)  A8/-?(/;$'()**/1&  $)%'/8&, 6 8+*%& 0)**+N  <&162. 
M)*=2- &C.-  *6 <-8O)(+)  $A)%&.>0--. "6% A-C&'  $(-;)').- ,  9'/  <+.  A)8- -
/;  ($)  /N(6'+(6DE)2/  <)?&1->. #? 120 1-..-/*/(  61)8-%6*0)( 30 1-..-/ -
*/(  <+./  (/(.)7)*/  (  -28& *6 <-8O), 6 A/.'/86  1-..-/*6  -1).-  $7)'6 (  <8/-
%)8$%-N I-816N . H8-7-*+  8/$'6  0)*  6%0-, <+.-  (  (+$C),  $')A)*-  A$-N/./ -
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2-7*+ . J*-  8/$.-  (*)  $(>?- $ 8/$'/1   A8-<+.-  %/1A6*-, , %/'/8+)  -N (+A&-
$'-.- .  H/;  A-861-;6.=*+)  ;)*)O*+)  %/*$'8&%0--, (/?*-%6(C-)  *6 <-8O6N,  
<86.-$= %8);-'+  A/;  ?6./2 *);(-O-1/$'- , -1&E)$'(6 . #28& *)  /$'6*6(.-(6.  
-  /28/1*+,  8/$'  ?6;/.O)**/$'- . B'/  )$'=  *)  7'/  -*/) , %6% A/();)*-)  -$')8/ -
-;/( . M)*=2- (  8&%6N -$')8/-;/(  A8)(86E6D'$> (  $'86$'=. #  (  9'-  2/;+  
$'86$'= A/;1>.6  A/;  $)<> ?*67-').=*&D  76$'= *6$).)*->  U1)8-%- . U1)8-%6 
$'86$'*/  -286.6 *6 <-8O6N. 

M-*61-%6 A6;)*->  8+*%6 Ñ 9'/  /<86?)0 -$')8/-;*+N  8)6%0-,. 3/  
(?.)' , '/  A6;)*-) , '/  (()8N, '/  (*-? ...  B'/  A/();)*-)  ;6O)  *)  -$')8/-;*+N , 6 
-$')8-7*+N  .D;),  

M)*=2- <+.- , %6% *-%/2;6 , ;)C)(+ . #  *6 9'/  ?68-.-$= .-06  (  A8-A/; -
*>'/1 , (/?<&O;)**/1   91/0-/*6.=*/1  $/$'/>*-- . #1)**/  (  '6%-N $/$'/>*->N  
()8/>'*/$'=  *)&$A)N6 $&<R)%'-(*/  ?6*-O6)'$>, 6 ()8/>'*/$'=  &$A)N6 $&<R)%-
'-(*/  (/$A8-*-16)'$>  %6% 16%$-16.=*6>. 

#$')8/-;*+)  8)C)*->  $'6.-  '-A-7*+1-  ;.>  '/2/  (8)1)*-  -  (  16$-
C'6<)  2/$&;68$'(6.   B.-'6   9'/2/  A)8-/;6  A8-*-16.6  8)C)*-)  %6% A/$.);/ -
(6').=*+)  /<E)$'()**-%- , 91/0-/*6.=*/  A8-*&O;6> % A8-*>'-D  1)8 , ;6D -
E-,  A8-<+.=  (  ;6**+,  1/1)*'  (8)1)*- , */  A8-(/;>E),  % *)A8);(-;)**+1  
A/$.);$'(->1  (  <&;&E)1 . 

H8-();)1   $./(6  B%.$6, %/'/8+,  7&($'(/(6.  $-'&60-D  -?*&'8- . J*  
%/*$'6'-8&)' , 7'/  (  9'/  (8)1> : Ç.D;- , *6;).)**+)  (.6$'=D  *6;  9%/*/1-%/, , 
-1)D'  -?.-C*)  </.=C/)  (.->*-)  *6 A86(-.6  9%/*/1-7)$%/,  -28+, ?6$'6(.>-
D'  A86(-').=$'(/  ;),$'(/(6'=  (  A/;;)8O%& 9'-N A86(-.  -  (+*&O;6D'  /<E) -
$'(/  $.);/(6'=  9'-1  A86(-.61 È.  36% %8&A*+1- %6A-'6.-$'61-  <+.  A8/./< -
<-8/(6*  (  6;1-*-$'860--  A8)?-;)*'6  :`U  G)8<)8'6 G&()86 ?6%/* :1&'6 -
]/&.-  /  '68-I)  (Smoot-Hawley Tariff), A8-*>'+,  (  -D*)  1930 2/;& . 

U*6.-?  N&;/O)$'()**/,  .-')86'&8+  ')N  .)'  A/%6?+(6)' '6% O) *6 
&().-7)*-)  A&<.-%60-, .-')86'&8*+N  A8/-?();)*-,  $ -$')8/-;*+1-  */'%6-
1- . 

:/(/%&A*/$'=  9'-N ;/(/;/(  A/?(/.>)'  &'()8O;6'= , 7'/  /$*/(*+1-  
$&<R)%'61- 9%/*/1-7)$%/, , I-*6*$/(/,  6%'-(*/$'-  (  U1)8-%) (  9'/'  A)8-/;  
$'6.-  .-06  $ 7)8'61-  -$')8/-;*/$'- . 4/O*/  (/?86?-'= , 7'/  9'/  *)  %/$*&./$= 
A8/1+C.)**-%/( . QE) %6% %/$*&./$=... #$')8/-;*/$'=  -1))'  $(/,$'(/  ?686-
O6'= -  .-0 , (  /<+7*+N  &$./(->N  $.&O6E-N A8-1)8/1  (?()C)**+N  8)C)*-, . 

".68)*$  !)8;$6,  (Birdseye), /;-*  -? 8/;/*676.=*-%/(  -*;&$'8--  ?6-
1/8/O)**+N  A8/;&%'/( , A8/;6.  $(/,  <-?*)$  ?6 30 1-..-/*/(  -  (./O-.  ($)  
$(/-  ;)*=2-  (  6%0--. J*  A/')8>.  ($) . 
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L-.=>1  MD86* (Durant), /$*/(6').=  General Motors, A/')8>.  *6 I/* -
;/(/1  8+*%) 40 1-..-/*/(  -  /%6?6.$> I6%'-7)$%- *-E-1 . :616  GM (  2/;+  
;)A8)$$--  $&1).6 $/N86*-'=  A/./O-').=*+,  <6.6*$ A/;  8&%/(/;$'(/1  U.=-
I8);6  :./&*6  (Sloan) $ )2/  A/.-'-%/,  $*-O)*->  -?;)8O)%. B'/  A8-1)8 , %6% 
%8-?-$, '/.=%/  %8-?-$ ?6$'6(.>)'  A/$'A/$'8)?/*6'/8/(   &$'&A6'= (.6$'=  8)?/ -
*6'/861 . 

B'-  -  ;8&2-)  A/7')**+)  A8/1+C.)**-%-  A/A6.-  A/;  /<E))  91/0-/ -
*6.=*/)  $/$'/>*-) . U1)8-%6 $'6.6  ;8&2/, , 7)1  <+.6  86*)) ...  5/  $'6*/(.)*-)  
9'/  <+./  A/$')A)**+1 , %&1&.>'-(*+1 , %/'/8/)  &<+$'8-./$=  (  Ç<&8*+) ;(6 -
;06'+) È 2/;+ . 

 M)I.>0->  1/O)'  <+'=  (+?(6*6  *)  '/.=%/  $*-O)*-)1  <6?+ ;)*)O*/,  
16$$+, */  -  A/();)*-)1  91/0-/*6.-?-8/(6**+N  .D;), . 3/  A/%&A6.- *)  A/ 
$8);$'(61 , '/  A8/;6D'  %&A.)**/)  86*))  ?6 <)$0)*/%.  #  (  -$')8/-;*/,  $8);)  
<+$'8))  (/?*-%6)'  A6*-%6 A/ 9'/1&  A/(/;& . J'$D;6  -  <+$'8))  A6;6)'  (*-?  
0)*6 .  36%-) .-06  1/2&'  '86*O-8-'=  $8);$'(6  -  '6% O)  *)/O-;6**/  *676'= 
9%/*/1-'=  %6O;+, 0)*' , A8)%86'-'= A/%&A6'= $61/)  *)/<N/;-1/) . M.> *-N  
2.6(*/)  (  A/();)*-- , 7'/  /%8&O6DE-) *676.-  (/$'/826'=$>  -N 8)C)*-)1 , 
$'6.-  /<86E6'= *6 *-N  (*-16*-) . 

!&1  *6 <-8O6N $/?;6.  -..D?-D  8/$'6 , A8/0()'6*-> . @ B3J  @QK#W# 
W_M# . @);= /*-  $'6.-  ;8&2-1- , /*-  <+.-  ?686O)*+ -$')8/-;61- . V6%'+ 
$*-O)*->  A8/-?(/;$'(6  6('/1/<-.), , %8-?-$*+N >(.)*-,  *6 8+*%) *);(-O- -
1/$'-  A8/$'/  (+')$*>.-$=  -? $/?*6*-> . #  9'/  A/*>'*/  Ñ 1)N6*-?1  (+')$*) -
*->  6%'-(*/  86</'6)'  & .-0  $ 7)8'61-  -$')8/-;*/$'- . 5/  ;/  /A8);).)**/2/  
(8)1)*- . 36%-) .-06  1/2&'  8)?%/ -?1)*-'=  $(/)  1*)*-)  -  (+')$*-'=  '/ , 7'/  
2/(/8-.-  ;/  9'/2/ . 

#1)**/  9'/  -  A8/-$N/;-'  (  $/?*6*--  -28/%/(  *6 <-8O), %/2;6 (;8&2 1) -
*>)'$>  *6$'8/, , 1*)*-)  -  8+*/% 86?(/867-(6)'$>  (  $(/)1  ;(-O)*-- . #1)**/  
-$')8/-;*+)  .-7*/$'-  $ 7)8'61-  A$-N/A6'-7*/$'-  1/2&'  (;8&2 -?1)*-'=  
$(/)  A8-$'86$'-)  Ñ '/  A/%&A6.- 16C-*+ , ?6.)?6> (  ;/.2- , '/  (;8&2 $'6.-  
;&16'= , 7'/  9'/  86?/8>DE)) -?.-C)$'(/ . 3/  /*-  A/%&A6D' ;/8/2-)  /$/<*>%-, 
'/  (;8&2 8)C6D' , 7'/  9'/  </.=C/,  8-$%. "/*)7*/ ,  A$-N/./2-7)$%-,  1)N6-
*-?1  A8-*>'->  8)C)*-,  *61*/2/  $./O*)) . J*  (%.D76)'  (  $)<> /<E)*-)  -$') -
8/-;*+N  .-7*/$'),  $ ;),$'(-').=*/  &1*+1-  -  2861/'*+1-  $A)0-6.-$'61- , $ 
A8-$/);-*)*-)1  % *-1  A/ /0)*%)  8+*%6 -  -$A/.=?/(6*--  9'/2/  I6%'6 ;.>  
A/(+C)*->  $(/),  ?*67-1/$'-  (16*-6%6.=*+)  '-A+  .D;), ), 91/0-/*6.=*/2/  
A8-?*6*->  (-$')8/-;*+,  '-A  .-7*/$'- ) $/  $'/8/*+  /%8&O6DE-N. 

Q$.-  /<E)$'()**/)  1*)*-)  *6N/;-'$>  (  '6%/1 $/$'/>*-- , '/  ;.>  86?(/-
8/'6  )2/  (  A8/'-(/A/./O*&D  $'/8/*&  *)/<N/;-1/  *)$%/.=%/ %/.)<6*-, , %/-
'/8+)  <+ ;6.-  (/?1/O*/$'=  */$-').>1  -*/,  '/7%-  ?8)*->  &A8/7-'=  $(/D  



!

!"'(!

A/?-0-D  (  $-$')1)  1)O.-7*/$'*+N  /'*/C)*-,  $ 7.)*61-  8)I)8)*'*/,  ;.>  
*-N  28&AA+ .-0 , (?>'= $-'&6'-(*/)  .-;)8$'(/  (  $(/-  8&%- -  A8-()$'-  /<E) -
$'()**/)  1*)*-)  % *&O*/1&  -'/2& . 

B'/  -  A8/-$N/;-./  A)8);  *676./1  /<(6.6  *6 8+*%) 6%0-, (  1929 2/;& . 
24 /%'><8> 1929 2/;6  %8&A*+) *=D-,/8%$%-) <6*%-8+ *676.-  (+;6(6'=  

<8/%)861 %8);-'+  ;/  (/$'8)</(6*->  (stand-by) '/.=%/  $ &$./(-)1  A/26C)*->  
(  24 76$6.  Q$.-  6%0-- ?6 24 76$6 (/?86$'6.-  (  0)*)  Ñ <8/%)8 A/.&76.  A8--
<+.=. 5/  )$.-  A6;6.-  -  /*  (+*&O;)*  <+.  /';6'=  ;/.2  -  ?6 $7)'  A8/;6O-  $(/ -
-N ;8&2-N 6%0-,.  J<+7*+,  7)./()%  *6 '6%-) 8-$%- *)  A/,;)' , 6 (  -$')8/-; -
*/1  $/$'/>*--  %6% 86?, '6% -  8-$%&D'. 56 8+*%) $&E)$'(&)'  91A-8-7)$%6> 
?6%/*/1)8*/$'= , %/2;6 ($)  &76$'*-%- 8+*%6 (+$'86-(6D'$>  (   /;*/1  *6A86(-
.)*--  Ñ 9'/  '/7%6 <-I&8%60--  (  86?(-'--  8+*%6.  H/;/<*/)  A86(-./ , %6% <+ 
A/;'6.%-(6./  ($)N *)8(*/  O;6'=  A/(+C)*->  0)*  6%0-, *6 <-8O). U /*6  /< -
(6.-(6.6$=  Ñ -$')8-7*/$'=  <+$'8/  /N(6'+(6.6  &76$'*-%/(  8+*%6. H8/-$N/ -
;-.-  <+$'8+)  86?(/8/'+  (  A8-*-16)1+N  8)C)*->N . 

24 /%'><8> 1929 2/;6  6%0-- *676.-  6%'-(*/  A8/;6(6'=$>, */  I/*;/(+,  
8+*/% (+$'/>. . H8-?*6%- *)&$'/,7-(/$'-  8+*%6 <+.-  *6.-0/ , */  9'/  (+')$ -
*>./$=  -? $/?*6*->  -28/%/( . 5-%'/  *)  N/').  9'/2/  ?61)76'=. 5/  (+')$*)**+)  
A)8)O-(6*->  ;6(>'  *6 A$-N-%&. J<+7*/  -?*&8>DE))  ;6(.)*-)  ;.-'$>  *) -
$%/.=%/ ;*), ... 
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!"#$%&'($)*%&#&+&(,-./0.&1(&23&4(./0.&+525&6&

#$"-./0120"
-1234567879:""
13;.72<""

#)"-./0120""=""
-1>38:;-?""
@3A?;7?"3.B7C"

+";-0120"
@3A?;7?"B?;""
;3"/->32<""

7"4%8",%&9"#:$&'($)*%&;(&;0:8.&1",%&,0"<"#%&&;&(,-./0:&=&4(./0:&+525&6&

 
29 /%'><8> Ð *676./$= /<(6.=*/)  A6;)*-)  6%0-,  *6 5=D-e/8%$%/, <-8-

O). F6 *)$%/.=%/ 76$/( 6%0-- A/')8>.-  (  0)*)  ($) , 7'/  *6<86.-  ?6 A8);+;& -
E-,  2/; . M)*= 29 /%'><8> 1929 2. <+.  *6?(6* 7)8*+1  ('/8*-%/1 . F6 /;-*  
;)*=  6%0-- &A6.- *6 10 1.8; . ;/..68/( , 7'/  /?*676./  8)?%/) &1)*=C)*-)  %/-
.-7)$'(6  %8);-'*+N  ;)*)2 , -$7)?*/()*-)  %8);-'*+N  ;)*)2  (  86?1)8) 10 1.8; . 
;/..68/( .  M)*=2-, 7'/<+  /';6'=  ;/.2  <6*%61, *6;/  <+./  2;) -'/  <86'=...  A6;) -
*-)  <+./  %/./$$6.=*+1 .  (#1)**/  (  9'/'  1/1)*'  A6;6)'  0)*6  ?/./'6   *6 8+* -
%6N, A8)8+(6> $(/,  (/$N/;>E-,  '8)*; , -  (  XXI ()%)). U%0-- A8/$'/  $<86$+-
(6.- , '6% %6% <6*%- ().-  $)<> /$'/8/O*/  -  %8);-'/(  /$/</  *)  ;6(6.- . H/9'/ -
1& *676.-  $<86$+(6'= -  '/(68*+)  ?6A6$+. 

5 */><8> A6;)*-)  86$A8/$'86*-./$=  -  *6 8+*/% '/(68/( , /$/<)**/  $)-
?/**/2/  A8/-?(/;$'(6 . @   9'/'  ;)*=  8)?%/ &A6.- 0)*+  *6 AC)*-0& , N./A/% -  
;8&2-)  '/(68+ .  F6 '8-  *);).-   &<+'%- 9%/*/1-%-  :`U  A8)(+$-.-  ($)  ?6'86-
'+  ?6 2/;+  H)8(/,  1-8/(/,  (/,*+  -  $/$'6(-.-  A8-1)8*/  30 1.8; . ;/..68/( , 
'/  )$'=  '8)'=  *60-/*6.=*/2/  ;/N/;6 . 
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!"#$%&'($)*%&+,-./+,01&22&

!"

!)*"

'"

')*"

#"

'(#!" '(#'" '(##" '(#+" '(#$" '(#*" '(#%" '(#," '(#&" '(#(" ' (+!" '(+'" '(+#" '(++" '(+$" '(+*"

345&

!"#$%&'($)*%&"&345&678$"&9%9&#:7;<77&=%&2(;&+,-./+,01&2(;>&

./01"/2340"""
54678/9":"3578/9""
'(#(";"

 
J<86'-1  (*-16*-) , 7'/  %86N 8+*%6 A8/-?/C).  A8-  %/*'8  8)?/*6*$6N 

286(-$A-*/(/,  -  9.)%'8/162*-'*/,  %/$1-7)$%-N 9*)82-,  $86?& A/$.)  *676.6 
?61);.)*->  $%/8/$'-  (86E)*->  F)1.- , '/  )$'=  A8- *676.)  </.))  6%'-(*/,  
86</'+  A86(/,  A/./(-*+  2/./(*/2/  1/?26, )2/  ?6'+./7*+N  /';)./( . @ 1/?2& 
A/>(-.$>  /<86? A8/-$N/;>E)2/ , /'7)'.-(/  $'6./  A/*>'*/  8)6.=*/)  $/$'/>*-)  
8+*%6, N1).=  &C.6 -? 2/./(+ . H/;%.D7)*-)  /'*/$-').=*/  A8/'-(/A/./O -
*+N &76$'%/(, /';)./( , A/.&C68-,  2/./(*/2/  1/?26 ;6)'  </.))  A86(-.=*&D , 
</.))  /<R)%'-(*&D  %68'-*& 1-86.  L(-;).  Ð &O6$*&.$> Ð A8-*>.  </.))  ()8 -
*/)  8)C)*-) . 

M.>   A/*-16*->  A8/-$N/;>E)2/ ,  ;.>  </.))  '/7*/2/  A/*-16*->  
/%8&O6DE)2/ 1-86 *)/<N/;-1/  A/A)8)1)**/  6%'-(-?-8/(6'=  86?*+) &76$'-
%-, /';).+  2/./(*/2/  1/?26, 7'/  8)6.=*/  -  A8/-$N/;-'  A8- 86?*/1  $/7)'6*--  
%/$1-7)$%-N 9*)82-, . B'/  A/$'/>**6>  86</'6  *6;  86?(-'-)1  *6C)2/  1/?26, 
*6C),  .-7*/$'- . 56 *)%/'/8/)  (8)1>  9'6 86</'6  %6% <+ ?61-86)' , 1+  A8);/ -
$'6(.)*+  $61- $)<) -  ;).6)1  /C-<%- . "/$1-7)$%-)  9*)82--  (*/(=  %/.;&D'  
*6;  *61- . @*/(= ;6D'  *61  A86(/ $(/</;*/2/  (+</86  A8- </.))  /<R)%'-(*/1  
(?2.>;)  *6 1-8 . 4+  $*/(6  ;).6)1  /C-<%- . #  7'/  <&;)' , )$.-  %/$1-7)$%-) 



!

!"(*!

9*)82--  86?&1*+? K6?&1*/ .-  ;/()$'-  $/0-&1 , %/'/8+)  ;).6)'  /C-<%-  *6 
8/(*/1  1)$') , ;/  )2/  86$A6;6? 

JA8);).)**6>  %/16*;6 ($/7)'6*-)  86?*+N %/$1-7)$%-N 9*)82-, ) -   - 
$/0-&1  86$A6;6)'$>. 

 
 

I0%();(49   "5EA#54%03"9  3 0AY92%)%44 0<%0*4;%02*4 +)"/(44  
+"2*)%4'  4 N430*%&:, $)503)/"  %" 4D.)%)%4) /02.4$)2/4:  -%)+64'  

@ %8/(-  1*/2/  %/1A/*)*'/( . J;-*  -? *-N  Ð 6.=<&.-*  . 
Q2/  -*/2;6  *6?+(6D'  Ò1/.)%&./, -'6%$-Ó, '/  )$'=  /*6  ;/$'6(.>)'  ;8&2-)  

1/.)%&.+ , ()E)$'(6 , 86?*+) .)%68$'(6  % '/,  -.-  -*/,  '/7%)  /826*-?16. @ 
$-.&  7)2/  %/*0)*'860->  6.=<&.-*6  A8);$%6?+(6)' 8)6.=*&D 6%'-(*/$'=  7)./ -
()%6 Ð I-?-7)$%&D -  A$-N-7)$%&D. 

U.=<&1-*/-;61-  >(.>D'$>  $+(/8/'%6  %8/(- , 9*;/$A)81  86$')*-, . 5/  
)$.-  9'/  '6% -  )$.-  *6 $/$'6(  6.=<&1-*6 (  %8/(-  (.->)'  %/$1-7)$%6> 9*)82->,  
'/   (  86?(-'--  O-(/'*+N  -  86$')*-,  ;/.O*+  <+'=  /<E-)  $ 7)./()%/1   ?6%/-
*/1)8*/$'-  8/$'6 ,  /$/<)**/  A8- 8)?%/1 -?1)*)*--  %/$1-7)$%-N 9*)82-, . 
M6, 9'/  '6%. 

 
Q$')$'()**/ , 9'-  286I-%- $(>?6*+ $/  $%/8/$'=D (86E)*->  F)1.- .    



!

!"("!

 
B'-  286I-%- $(>?6*+ -  $ ;8&2-1-  168%)861- %/$1-7)$%-N 9*)82-, . 

 
M-*61-%6 %/$1-7)$%-N  9*)82-,  -  ($)N  168%)8/( 9'-N A8/0)$$/(   $(>?6-

*6 -  $ ')1A61-  9%/*/1-7)$%/2/  8/$'6 . B'/  $ ./2-7)$%/,  *)/<N/;-1/$'=D  
(+')%6)'  -? -?1)*)*->  $/$'6(6  %8/(- , 86</'/$A/$/<*/$'-  .D;),  A8- $1)*)  
%/$1-7)$%-N 9*)82-, . 



!

!"(#!

3/  )$'=  8/$'  86$')*-,  -  86?(-'-) , 86</'/$A/$/<*/$'=  .D;),  A8- $1)*)  
%/$1-7)$%-N 9*)82-,  1)*>D'$>  /;*/'-A*/ . 

#  ;)8)(=> , -  .D;-  ;).>'$>  *6 %.6$')8+, %/'/8+)  .&7C)  86?(-(6D'$> A8- 
8/$')  ('-A  1/1) -  A6;)*--  ('-A  5/5) $%/8/$'-  (86E)*->  F)1.- . 

@ "-'6)  -  .D;- , -  ;)8)(=>  .&7C)  86?(-(6D'$> A8- ?61);.)*--  $%/8/$'-  
(86E)*->  F)1.-  ('-A  5/5), 6 (  :`U  Ð A8- 8/$')  ('-A  1/1). 

@@H 9'-N $'86*  -?1)*>)'$>  $//'()'$'()**/  -  (  1)*=C-N  16$C'6<6N -?-
1)8)*-> , 7)1  ()%6. 

 
:8);*))  ?*67)*-)  ?6 7 .)'  (?>'/  *)  $.&76,*/ . B'/  (8)1>  $;(-26  /'  $%/8/-

$'-  (86E)*->  -?1)*)*-,  286(-'60-/**/2/  -  162*-'*/2/  A/.>  F)1.- .  56 9'/  
(8)1>  $;(-26)'$>  -  ?6(-$-1/$'=  ')1A)86'&8+  *6 F)1.)  /'  $%/8/$'-  ))  (86E) -
*->  $61+1-  $/.-;*+1-  *6&7*+1-  &78)O;)*->1-  $'86*+ .  B'/  '/O)  168%)8+ 
-?1)*)*-,  %/$1-7)$%-N 9*)82-, .  

:/$'6(  %8/(- , (  '/1  7-$.)  -  %/*0)*'860->  6.=<&1-*6 1)*>)'$>  & 86?*+N 
'-A/(  .D;),  ?)8%6.=*/ /'*/$-').=*/  %/$1-7)$%-N 9*)82-,  ("/$'/2./;/(  
_ ." ., :&C%/ Q.H., 1982!!!). 
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I0%();(49  "%"54D" 42*0+44 +"D34*49 2*+"%& $)+)D 20;02*"35)%4)  
<0.4%4+#CB)'  6";506+#;;& , 6)%0*4;"  ))  %"+0<" 4 *4;"  /02.4$)2/4:  

-%)+64'   %" *0.  454 4%0. 42*0+4$)2/0.  -*";)   
F6%/*/1)8*/$'=  *6 286I-%): 86$')'  !8-'6*$%/)  (.6;+7)$'(/  A8- 8/$')  

$%/8/$'-  (86E)*->  F)1.- , A6;6)'  A8- ))  ?61);.)*-- . 

"#$%&'()!*+,-!!./0#$+12!3#/!
'(4$#/#))56!/+$!(718,)!9$+:,)++!!
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$./01$234505261$6785966$$/:$234505261$7693;$</01$
234505261$=/0/26>$/:$234505261$75:9/8/066$6$!"#$?5706$

H8-  9'/1  !8-'6*->  *)$.6    *68/;61  $(/-N  %/./*-,  -  9*)82-D , A8/1+C -
.)**&D  A8/;&%0-D, -;)- , %&.='&8&, /<86?/(6*-) , $(/-  0-(-.-?60-/**+)  
0)**/$'- .  

@+$/%6> ;))$A/$/<*/$'= , /'(626 , %&.='&86 6*2.-76*  -  1)*'6.=*6>  /286-
*-7)**/$'=  *68/;/(  %/./*-,  *)  (  $(/)  %/$1-7)$%/) (8)1>  /<R>$*>D' $'/.=  
$'8)1-').=*+,  A8/28)$$ -N (  1-8)  (  $(/)  %/$1-7)$%/) (8)1> . 56 9'6A) 8/$'6  
$%/8/$'-  (86E)*->  F)1.-  -*$'-*%'+  /2/.>.-$= , .-1<-7)$%6> $-$')16  ($%--
A6.6 Ð (/?-.-  -  (/?-.-  86</( , ?686<6'+(6> ;)*=2-  -  /'(/)(+(6>  1)$'/  A/;  
$/.*0)1 . 



!

!"(%!

:  -?1)*)*-)1  %/$1-7)$%-N 9*)82-,  8/$./  -  86$$./)*-)  (  /<E)$'() . 
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!"(&!

M-*61-%6 86$$./)*->  /<E)$'(6  $//'()'$'(&)'    *6;)O*+1  168%)861 
%/$1-7)$%-N 9*)82-,  '/2/  (8)1)*- . 

  



!

!"('!

!"
3"/

!"#$%$%&$'()*&'&#+,$-./0'%0&1)*$$'
1)20.34'56'&'7)899&:&$%.0';<&%&'
&#+,$-./$%%)2)'=0->=$($*$%&?'/'
@A$#)%.$'

B3/)"'=01)/'&"'C9=&7&'/-$2)'/''
#&=$'&'0%2*&D-7&#&'7)=01*?#&'

!"#$%&$'()'*+,-$".+/0)
-1-"2)3'4"-),2)
563,*,0)).+%7%$/)
8*"$"9,&%.*":")
3'..#"%$,()$'.%#%$,()
-);/%9"$+%)

 @$) (6O*),C-)  $/0-6.=*/ -9%/*/1-7)$%-) , -$'/8-7)$%-)  A8/0)$$+ (  
U*2.--  $(>?6*+ $'6'-$'-7)$%-  $61+1 ')$*+1  /<86?/1  $ 9'-1-  168%)861-.  
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!"((!

 



!
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H8-  *)  $(/),  %/$1-7)$%/, 9*)82--  6*2.-76*61 , %6% -  )(8)>1  *)  (  $(/,  

%/$1-7)$%-, A)8-/; ,   A8-C./$=  &N/;-'=  -? %/./*-, . #*/2;6  ;/<8/(/.=*/ , 
-*/2;6  -?2/*>.- . 3/82/(.>  86<61- $(/867-(6.6$= . 

 @ $(/,  %/$1-7)$%-, A)8-/;   *68/;+ , 86*))  *6N/;-(C-)$>  A/;  A8/')%'/ -
86'/1 ,  A8/$+A6.-$=, *67-*6.-$=  *60-/*6.=*/ -/$(/</;-').=*+)  (/,*+ . Q$.-   
A86(-').-  (  @).-%/<8-'6*--  A/*-16.- , 7'/  9'-  *68/;+  7)8)? 1-8  -.-  (/,*&  
*)-?<)O*/  $61- <&;&' &A86(.>'= $'86*/, , -  ;68/(6.-  $(/</;& , *)?6(-$- -
1/$'= . S'/  $'86')2-7)$%-  A86(-.=*/ . 5)  A/*-16.-  2.&</%/ $-'&60-D  Ð *67- -
*6.-$=  (/,*+ .  

K6</( A/;7-*>.-  $-./, , *)86()*$'(/  8/$./  7)8)? A8-1)*)*-)  $-.+ , */  
/;*/(8)1)**/  9'/  <+.6  -  1)*'6.=*6>  6%'-(*/$'= . J*6  A8);C)$'(/(6.6  
&$A)C*+1 A/.-'-7)$%-1 , $-./(+1   8)C)*->1 . 



!

!")+!

!"#$%"&$'()(*+$',$-*('"+'./,"&'"'0,*"+(*1"2345#*62"'2,71$''
'''''''''''''('.#84""'0,"'()076&3'&#"8'9' :;<=>'?@AABC'

!"#$%#&'(%)*"+,)-.'"$*/0)-1*/'")2+/3")'/''
''''''4/)"(/$"'0&0-5"''#"6-0'/5'78#/$/'

9"3%1*0%))-%'#"5)--6#"5/%''
$)/2'0'7)2+//'

5)86()*$'(/  (/?86$'6./ , %/2;6 & /;*-N  <+.-  1)*'6.=*+) , (/)**+)  8)-
$&8$+, *)/<N/;-16>  I-?-/./2-7)$%6>  6%'-(*/$'=  A/;7-*-'=  $)<) ;8&2-N, & 
;8&2-N '6%-N (/?1/O*/$'),  *)  <+./ .  

H/?;*))  A/;7-*)*-) , 9%$A.&6'60-> /;*-N  ;8&2-1-  A8-*>.6  </.))  0-(- -
.-?60-/**+)  I/81+ .  5/  I&*;61)*'6.=*6>  ?6(-$-1/$'=  /$'6.6$=: -$'/8->  
1)*>.6$= A8- $1)*)  %/$1-7)$%-N 9*)82-, . 

 



!

!")*!

I0%();(49  A05EQ)'  4%*)55)/*#"5E%0'   "/*43%02*4  4 2*);)%4  
"6+)2243%02*4 P4%"%242*03, /"/  *4;4$%&:  ;+)<2*"34*)5)'  

5)30;05#Q"+%&: ,  ;+4   ;+4%9*44 +)Q)%4'  3 #250349: 
+02*" 2/0+02*4 3+"B)%49 W).54  Ð ."+/)+"  

200*3)*2*3#CB4:  /02.4$)2/4:  -%)+64'  

     J$*/(*+)  &$A)N- I-*6*$-$'/(  A/ A/;7-*)*-D  $)<) 1-86  *6<.D;6 -
.-$=  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- .   "6% -  ($)  &$./(*/  .)(/A/.&C68 -
*+)  $'86*+ , *68/;+  ;/$'-26.-  </.=C)2/  A8- 8/$')  $%/8/$'-  (86E)*->  F)1-

.- . 
F6%/* G.6$$6-:'-2/..6 , $'6(>E)2/  A8)A/*+  *6 *)%/'/8+N  '6%-N $N)16N,  

&$A)C*/  A8)/;/.)*  (  1999 2/;&  (?6%/* G89116 Ð W-76 Ð !.6,.- ). 4-8/(6>  
9%/*/1-7)$%6> 8)0)$$->  (+*&;-.6   (/?(86'-'=$>  % ?6%/*& G.6$$6-:'-2/..6 . 
F6%/* *6?+(6.-  Ç@/?(86' % <.62/86?&1*/1& A/;N/;&  % <6*%/($%/, ;)>').= -
*/$'-  (2011 2.)È. 5/  -  /*  &$A)C*/  -2*/8-8&)'$>  $61+1-  -?+$%6**+1-  1)'/ -
;61- . 

W-06, %/'/8+)    *6$'6-(6D'  *6 <.62/86?&1-- , &<-86D'$> -? 8&%/(/;$'(6  
1-8/(/,  <6*%/($%/, $-$')1+  $61+1-  -?/E8)**+1-  1)'/;61-  (:'8/$ c Ð "6*  
-  ;8 .). 

 



!

!")"!

F61)'-1 : ?6%/*+, $'6(>E-)  A8)A/*+   *6 A&'-   A.&'/($'(6  <6*%/(, A/>( -
.>.-$=  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- , A8)/;/.)(6.-$=  Ð A8- ))  
8/$') . 3/  )$'= , %/2;6 .)(/A/.&C68*+) , <6*%-8+ &1*))  ')8>DE-N  86?&1*/$'= 
A86(/A/.&C68*+N. 

 56  A-%) 8/$'6   $%/8/$'-  (86E)*->  F)1.-  A8/-?/C.-  ($)  /$*/(*+)  A)-
76.=*+)  I-*6*$/(+)   *)&8>;-0+  (  :`U , (  1-8) .   

F*61)*-'6>  I86?6 <+(C)2/  A8)?-;)*'6  :`U  '/,  A/8+  @&;8/ @-.=$/*6 
(1916 2.) : "K )1*60  %&)+1)4%60 +&"(3&' %1 )3&4&. K %&3("D%( .12.E<#"  %1<E 
)4.1%E. !&"#'1$  %19#$ ;.(*6<"&%%#'(3  4&;&.D '(%4.("#.E&4)$  51%'#.1-
*# ... !)L  +4(  *6  =&"1&* 4&;&.D %1,(=#4)$ 3 .E'1,  %&)'("D'#,  +&"(3&'. G6  
('121"#)D )1*6*  5&23("D%6*, )1*6*  ;(='(%4.("D%6*  ;.13#4&"D)43(*  3 
9#3#"#2(31%%(* *#.& . G6  5("D<& %& ;.13#4&"D)43(  %1.(=%(0 3("#, %& ;.1 -
3#4&"D)43( #25.1%%(& 5("D<#%)43(* , %( ;.13#4&"D)43(  ;(=  3"1)4D8 %&-
5("D<(0  'E+'#  "8=&0". 

Q$.-  @. @-.=$/*  A86(, -  )$.-   ()8*+   *6C-  86$$&O;)*->, '/  A8-8/$'  
@@H :`U  ;/  1916 2/;6    ;/.O)*  <+.  </.))   A8);/A8);).>'=$>  A86(/A/.& -
C68*+1- , 6 A/$.)  Ð .)(/A/.&C68*+1- . 
 560-/*6.=*/$'=  </.=C-*$'(6  <6*%-8/(  -?()$'*6 . 36% <+./  '+$>7).)'->1- . 

H8-  9'/1  /'()'-1 , 7'/  *)  ($)  )(8)-  >(.>D'$>  &$./(*/  .)(/A/.&C68*+ -
1- . 36%, :'8/$$  "6* , )(8),  A/ *60-/*6.=*/$'- , (+$'&A6.  *6 $'/8/*)  A86(/-
A/.&C68*+N. #  9'/  *)  $.&76,*/ : /*  <+.  /;*/  (8)1>  1-*-$'8/1  A8/1+C.)* -
*/$'-  (/  V86*0-- . K&%/(/;-'=  A8/-?(/;$'()**+1-  A8);A8->'->1- , *)  /<.6 -
;6> $A/$/<*/$'=D  % /<86?*/1& 1+C.)*-D , A8/$'/  *)(/?1/O*/ . 

M).)*-)  *6 A86(/ -  .)(/A/.&C68*+N   *)  )$'=  ;).)*-)  A/ *60-/*6.=*/ -
$'>1.  @+(/;  /  '/1 , 7'/  %/*%8)'*+,  7)./()%  A86(/A/.&C68*+,  '/.=%/  A/ 
'/1& , 7'/  /*  -? $'86*+  $ </.=C),  ;/.),  .D;),  '6%/2/ '-A6  .D;), , *).)A . 

 
I0%();(49  3549%49  /02.4$)2/060   -P4+"  %" P0+.4+03"%4)  *30+$)2/4:  

2;020A%02*)'  
Ð $-$')16  (?2.>;/(  *6 $'6'-$'-7)$%-)  ?6(-$-1/$'-  ;6**/2/  '-A6 . 
"67)$'(/  '6.6*'.-(+N  .D;),  86?*/)  (  ?6(-$-1/$'-  /'  '/2/  A8- %6%-N 

%/$1-7)$%-N 9*)82->N /*-  8/;-.-$= .  
Q. @-*/286;/(  (YUG#) A8/6*6.-?-8/(6.  ;*-  -  1)$'6  8/O;)*-,   /;68)* -

*+N .D;), .  
56 C-8/')  60 286;&$/( 8/;-./$=  (  40 86? </.=C)  */<).)($%-N  .6&8)6'/( , 

7)1  *6 C-8/')  20-30 286;&$/(. :/(/%&A*6>  8/O;6)1/$'= , %6% -  %/.-7)$'(/   
*6 1 1.* . *6$).)*-> ,  */<).)($%-N  .6&8)6'/(  (  V-*.>*;-- , `()0--  -  5/8() -
2--  /%6?6.6$= (   86?+ </.=C) , 7)1  (  H/8'&26.-- , #$A6*--  -  #'6.--  (1)$')  



!

!")#!

(?>'+N. U*6./2-7*6>  ?6%/*/1)8*/$'=  A8/$.)O-(6.6$=  -  ;.>  ;8&2-N 28&AA 
?*61)*-'/$'), . B'/  A/*>'*/ : *6 (+$/%-N C-8/'6N  (+C)  A./'*/$'=  %/$1-7)-
$%/2/ 9I-86 .   

U0D%/($%-, @.U. '6% -..D$'8-8&)'  86$A8);).)*-)  A./'*/$'-  %/$1-7)-
$%/2/ 9I-86  *6 F)1.) .  

 



!

!")$!

 
56 *676./  2017 2/;6  A8/A/80--  /$'6.-$=  A8)O*-1- . @)8/>'*/$'=  8/O-

;)*->  .6&8)6'6 5/<).)($%/,  A8)1--  (  $'86*6N, 2;)  (+$/%6> A./'*/$'=  %/$-
1-7)$%/2/  9I-86 , (  10,7 86? (+C) , 7)1  (  $'86*6N $ *-?%/,  A./'*/$'=D  %/$1--
7)$%/2/ 9I-86 .  

M6, 1/O*/  A+'6'=$> /<R>$*-'=  '6%/) 86?.-7-)  ')1 , 7'/  %/1-')'  A/  A8--
$&O;)*-D  5/<).)($%-N  A8)1-,    -N 76E) (8&76)'  $(/-1  286O;6*61.  5/  ;6O)  
$ A/A86(%/, *6 9'/  ()8/>'*/$'=  8/O;)*->  .6&8)6'/(  5/<).)($%/,  A8)1--   (  
$'86*6N $ (+$/%/,  A./'*/$'=D    %/$1-7)$%/2/ 9I-86  (  86?+ (+C) , 7)1  (  
$'86*6N $ *-?%/,  A./'*/$'=D . 

@-*/286;/(  Q. %8/1) .6&8)6'/(  5/<).)($%-N  A8)1-,  (?>. ($)N  -*+N  
?*61)*-'/$'), . B'/  /%/./  20 '+$>7. F6(-$-1/$'-  ')  O). 

K6$A8);).-(  A/ 1)$>061 ;6'+  8/O;)*->  19043 ?*61)*-'/$'), , &7P*+, 
/<*68&O-. , 7'/  </.=C)  ($)2/  '6.6*'/(  A/>(.>)'$>  *6 $()'  (  I)(86.) , 6 1)*= -
C)  ($)2/  Ñ (  -D*)  -  6(2&$'). @ N/./;*&D  A/./(-*&  2/;6  (*/><8=-6A8).=) 
'6.6*'/(  8/;-./$=  (  1,14 86?6 </.=C) , 7)1  (  ')A.&D  A/./(-*& .  

Q2/ 86</7-,  286I-% *6 9'/'  $7)' . 



!

!")%!

 
5/><8= -  I)(86.=  Ð ;(6  1)$>06 ($A.)$%6 8/O;)*-,  '6.6*'.-(+N  .D;),  

*6 F)1.) . 5/  9'/  -  ;(6  1)$>06 ($A.)$%6 -?1)*)*->  ()$6 ').  *6 F)1.)  -  1*/2-N  
;8&2-N A/%6?6').), , A/ %/'/8+1  1/O*/  $&;-'=  /  A./'*/$'-  %/$1-7)$%/2/ 
9I-86 . 

@ DO*/1  A/.&C68--  F)1.-  </.=C)  ($)2/  '6.6*'/(  8/O;6)'$>  (  -D.) , -  
1)*=C)  ($)2/  (  I)(86.)  -  ;)%6<8)!!!   M)./  (  A./'*/$'-  $61/2/  9I-86 . B'/  
*6C)  A-'6*-) , 9'/  *6C6 O-?*=, 9'/  *6C6 $&E*/$'= .  

?#*(0  )'(.()4D  =3#A&%#$ ?&*"# 36<&, ;.#4$A&%#& *&%D<&, -7#.1  21 
&=#%#9E 3.&*&%# )'3(2D ?&*"8  ;.(,(=#4  5("D<&, )'(.()4D  3.1>&%#$ ?&*"# 
%&*%(/( ;1=1&4  Ð /&%#&3 .(A=1&4)$  5("D<&. :(/,  (%.6; (*/$-'  -  A6;)*-)  
A8-'>O)*-> . 56 9'/'  $7P' -1)D'$>  '/7*+)  ;6**+) . Q$.-  -N $/A/$'6(-'=  $ 
;-*61-%/,  -?1)*)*->  A./'*/$'-  9I-86 ,  '/  /<*68&O-1 , 7'/  ;()  &$'/,7-(+)  
A&.=$60-- (  -?1)*)*--  ()$6 ').  *6 F)1.)  $(>?6*+ $ ;(&1>  A&.=$60->1- -?-
1)*)*->  A8/0)*'6  8/;-(C-N$>  '6.6*'/( .  

56 ;6**/1  /'8)?%) %/$1-7)$%/2/ (8)1)*-  ?6(-$-1/$'=  A8>16>: 7)1  
</.=C)  9I-86  Ð ')1  </.=C)  '6.6*'.-(+N  .D;), . 5/  )$.-  9'/  '6%, '/  .D</)  
&().-7)*-)  A/'/%/(  9I-86  A8-();)'  % 8/$'&  '6.6*'/( . Q$'= ($)  /$*/(6*->  
$7-'6'= , 7'/  (?8+(  $()8N*/(+N  ?()?;  A8-(/;-'  % 8/$'&  9I-8*+N  A/'/%/( . @/ 



!

!")&!

($>%/1 $.&76) 8/$'  A/'/%6 *),'8-*/  A8- 9'/1  ().-% . U.: . ]/.16*$%-,  ;/%6-
?6. $(>?= 8/O;)*->  '6.6*'.-(+N  .D;),  $ (?8+(61-  $()8N*/(+N , $/A8/(/O -
;6DE-N$> $)8=P?*+1- (/?1&E)*->1-  %/$1-7)$%/2/ 9I-86 . 

 
 

I0%();(49  3549%49 -5)/*+0."6%4*%060  4D5#$)%49 805%("  %" ;24:4/#  
5C<)'   

Ð $-$')16  (?2.>;/(  *6 9%$A)8-1)*'6.=*+) , *6&7*+)  ;6**+)  (  9'/,  /<.6 -
$'- . 

G86(-$A-*/(+)  -  9.)%'8/162*-'*/)  (.->*->  :/.*06  *6 .D;),  *6%.6;+-
(6'=$> ;8&2 *6 ;8&26.  H8/();)*6  86</'6  A/ 86?;).)*-D  9'-N 9*)82-,  -  A/ 
A/*-16*-D  (%.6;6 %6O;/,  -? *-N  (  *6C)  A$-N-7)$%/) $/$'/>*-) , ?;/8/(=) .  

 

 
Oi, Pi, Ci, Fi Ð '/7%-  $R)16 *6 2/./()  /<$.);&)1/2/  
S6$'/'6  BBG (  $./O*&D  2)/162*-'*&D  /<$'6*/(%& 7&'=-7&'= (/?86$'6)' . 
568>;& $ 9'-1  8)?%/ (/?86$'6)'  $')A)*=  -*;-(-;&6.=*/$'-  8)6%0-, .D -

;),  *6 162*-'*+)  (/?1&E)*-> .  H8/-$N/;-'  A)8)86$A8);).)*-)  6%'-(*/$'-  
2/./(*/2/  1/?26: A8- $-.=*+N  162*-'*+N  (/?1&E)*->N  $'6*/(-'$>  </.))  
6%'-(*+1  A86(/)  A/.&C68-) . 

H8-  1-*-16.=*+N !!! ( *)  '-A-7*+N , *)  $8);*-N , 6 1-*-16.=*+N !) 162-
*-'*+N  (/?1&E)*->N  </.))  6%'-(*6  .)(6>  A/./(-*6  2/./(*/2/  1/?26. G86I- -
7)$%- 9'/  (+2.>;-'  '6%. 



!

!")'!

H8-  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  76$'/'6  BBG 86$')'  *)  & ($)N.  L  *) -
%/'/8+N /*6  A6;6)'  ()$=16 $&E)$'()**/ .  

Ii/Ii Ð $//'*/C)*-)  76$'/'  (  '/7%6N $R)16 BBG 



!

!")(!

@ 86?.-7*+)  A)8-/;+ , 0-%.+ 6%'-(*/$'-  :/.*06  $//'*/C)*-)  86?.-7-
*+N %/$1-7)$%-N 9*)82-, , (.->DE-N  *6 BBG .D;), , <&;)'  86?.-7*/, . @ 2/-
;+  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  Ð (/?86$'6)'  (.->*-)  *6 BBG 9.)%'8/162-
*-'*/2/  $/.*)7*/2/  -?.&7)*-> .  

@ A)8-/;  162*-'*+N  <&8= *6C /826*-?1  -$A+'+(6)'  (  A)8(&D /7)8);=  
*628&?%& *6 I-?-/./2-7)$%-)  A8/0)$$+. J*-  -  *67-*6D'  A8);/A8);).>'=  
A/();)*-)  7)./()%6 .   B"G (  A)8-/;  162*-'*+N  <&8= 86$')' . # , (  /'.-7-)  /'  
76$'/'+  BBG, -  $-.=*/ .  



!

!"))!

@ A)8-/;  162*-'*+N  <&8= 76$'/'6  B"G (  $8);*)1  *6 20% (+C) , 7)1  (  
A)8-/;  1-*-16.=*+N  162*-'*+N  (/?1&E)*-, . K/$'  A8-1)8*/  (  10 86? </.= -
C-, , 7)1  76$'/'+  BBG. 

:8);*))  ?*67)*-)  $//'*/C)*->  76$'/'+  B"G -  ?6;*-N /';)./(  2/./(*/ -
2/ 1/?26 /'86O6)'  $A)0-6.=*+,  -*;)%$  (IB"G/IOO).  @ A)8-/;  162*-'*+N  
<&8= -  $A/%/,*/,  162*-'/$I)8+  F)1.-  )2/  /'.-7-)  ;/$'6'/7*/  %/*'86$'*/) . 

 
B'/  $8);*-)  A/%6?6').- .  #*;-(-;&6.=*+)  /'.-7->  $&E)$'()**+) . 

:-.=*+)  162*-'*+)  <&8-, %6% -  /<+7*/  .D</,  $'8)$$-I6%'/8 , &().-7-(6)'  
86?*//<86?-)  8)6%0-- *6 *-N  /826*-?1/( .  

:'6*;68'*/)  /'%./*)*-)  (  A/%6?6*->N BBG & /<$.);&)1+N  (  A)8-/;  162-
*-'*/,  <&8- $/$'6(-./  3,34. U (  A)8-/;  $A/%/,*/,  162*-'/$I)8+  Ð '/.=%/  
1,15. 



!

!#++!

:%/8))  ($)2/ , '6%-1 A&')1  C).  )$')$'()**+,  /'</8 . H/$')A)**/  *6 F)1-
.)  /$'6(6.-$=  86?*+) 28&AA+ .D;),  A/ $(/-1  $A/$/<*/$'>1  6;6A'-8/(6'=$>  % 
9.)%'8/162*-'*+1  -  '/8$-/**+1  A/.>1  -  /;*/(8)1)**/  A8/>(.>'=  6%'-(-
*/$'=  -  $61/$'/>').=*/$'=  (  A/();)*-- . J;*6%/ , %'/ </.))  <+.  6;6A'-8/(6*  
% $/?*6').=*/,  ;)>').=*/$'- , & %/2/ <+.6  .&7C)  86?(-'6  %/86 2/./(*/2/  1/? -
26, ./<*+)  /';).+ , ')  N&O) A)8)*/$-.-  162*-'*+)  <&8-.  U %'/ *)  1/2  N/8/ -
C/  A)8)*/$-'=  162*-'*+)  <&8- Ð -1  /%6?+(6.- A/1/E= . 4)*))  6;6A'-(*+1  
.-061  A/1/26.-  (+O-(6'=  ') , %/1& (  9'/  (8)1>  A/1/26.-  (8/O;)**+)  -* -
$'-*%'+ , I-?-/./2-7)$%-)  $A/$/<*/$'- .   

"/2;6  A8/<.)16  (+O-(6*->  $'/-'  *6 I-?-/./2-7)$%/1  &8/(*)  Ð ./<*+)  
/';).+ , %/86 2/./(*/2/  1/?26 $*-O6D'  $(/D  6%'-(*/$'= .  S6$'/'6  BBG A6;6-
)' , N/'>  76$'/'6  B"G (/?86$'6)' . #  76E) (  9'/,  $-'&60--  6%'-(*6  A86(6> A/-
./(-*6  2/./(*/2/  1/?26, )2/  ?6'+./7*+)  /';).+ . U A86(6> A/./(-*6  *6C)2/  
1/?26 & </.=C-*$'(6  .D;), , $%/8)) ($)2/ , ;)')81-*-8/(6*6  .-1<-7)$%-1-  
/';).61-  2/./(*/2/  1/?26 (  </.=C),  $')A)*- , 7)1  .)(6>  A/./(-*6 .  

G.&</%6> <-/./2-7)$%6>  0).)$//<86?*/$'=  '6%/,  8)2&.>0--  A/();)*->  
.D;),  /<&$./(.)*6 , $%/8)) ($)2/ , ')1  7'/  A8- 8/$')  $/.*)7*/,  6%'-(*/$'-  (  
9.)%'8/162*-'*/1  ;-6A6?/*)  /<+7*/  A6;6)'  1/E*/$'=  286(-$A-*/(+N  9*)8-
2-, . #  *6/</8/' . 

#  <-/./2-7)$%-  0).)$//<86?*/  -1)'=  $8);-  .D;), , $8);-  O-(/'*+N  86?-
*+)  %.6$')8+ A8);$'6(-').), : /;*-  (+O-(&'  A8- 16%$-16.=*/,  286(-$A-*/ -
(/,  9*)82-- , ;8&2-)  Ð A8- 16%$-16.=*/,  9.)%'8/162*-'*/, . 

@ $'8)$$) /';).+  2/./(*/2/  1/?26, %/'/8+)  /'()76D'  ?6 $/0-6.=*&D  8)-
2&.>0-D (./<*/ -.)(+)  $'8&%'&8+ ;.>  </.=C-*$'(6 ), 1)*))  6%'-(*+ . !/.))  
6%'-(*+  A86(/-?6'+./7*+)  /';).+ . 5/  /;*/(8)1)**/  /*-  /'()76D'  -  ?6 
'(/87)$'(/  7)./()%6 . 36% 1+  $/'(/8)*+ . 56C)  (+O-(6*-)  $(>?6*/ -  $ 6%'--
(-?60-),  '(/87)$%/2/  *676.6 (  .-7*/$'- . 

36% &$'8/)*6  O-?*=. #.-  &1-86, , -.-  A8/>(.>,  '(/87)$'(/ . 5/  %/)-%'/ 
*6&7-.$> (+O-(6'=  *)  A8/>(.>> '(/87)$'(/ , 6 ;/<-(6>$=  A/1/E-  /'  '(/87) -
$%-N /$/<), , /'  /%8&O)*->, A&')1  A/;86O6*->  -  ;8&2-1-  A&'>1- . 5/  (+ -
O-(C-)  ?*6.-  %/1& -  %/2;6 *6;/  A/;86O6'=. B'/  /$/<+,  '-A  (+O-(C-N  /$/ -
<), . L  *-N  </.))  86?(-'6  $A/$/<*/$'=  7&($'(/(6'=  &$A)C*+N .-;)8/(  -  $.) -
;/(6'=  ?6 *-1- . B'/  '6% *6?+(6)1+)  /<E)$'()**-%- . 

H&')1  A/;/<*/2/  )$')$'()**/2/  /'</86  A/>(-.-$=  (  16$$/(/1  16$C'6<) 
86?.-7*+)  A$-N/'-A+ . Q$'= %'/ -*$'-*%'-(*/  7&($'(&)'  *)</ . L  *-N  N/8/C/  
/<+7*/  86?(-'+  -*$'-*%'-(*+)  1)N6*-?1+  (+O-(6*-> . #  *)  '/.=%/  /A-$6* -
*+, . 5/  & *-N  76E) N&O) $ 16')16'-%/, , $ ./2-%/, . Q$'= ') , & %/2/ N/8/C/  $ 
16')16'-%/, , $ I/816.=*/,  ./2-%/, , %0 A8- &$./(--  <.62/A8->'*/,  162*- -



!

!#+*!

'/$I)8+ .  U )$'=  ') , %'/ ?*6)'  ?6 %)1 *6;/  -;'- , %/1& *6;/  A/;86O6'= (  '/,  
-.-  -*/,  /<$'6*/(%) . #N (+O-(6)1/$'=  /%6?6.6$= $61/,  (+$/%/, .  

B.)%'8/162*-'*6>  6%'-(*/$'=  :/.*06  -  '/8$-/**+)  A/.>   86?*+N A.6*)'  
6%'-(-?-8&D'  *)$%/.=%/ 86?*+) /';).+  *6C)2/  2/./(*/2/  1/?26. 

 
M";506+#;;&   4 4D.)%)%4) /02.4$)2/4:  -%)+64'  

 K)?%/) -?1)*)*-)  %/$1-7)$%-N 9*)82-,  (  ;6.)%/1  A8/C./1  $(>?6*/ $ 
1&'60->1- ,  6%'-(*+1  /<86?/(6*-)1  26A./28&AA. 

R1a (/?*-%.6  /%/./  22 000 Ñ 25 000 .)'  *6?6;, /'  1&'60--  26A./28&AA+ 
R1, A8/-?/C);C),  & 1&O7-*+ , O-(C)2/  /%/./   22 800 .)'  *6?6; (;6'6  /A8) -
;).)*6  A/ $*-A61 %/1A6*-),  YFull). 

@/?86$' R1b /0)*-(6.$>  Tatiana Karafet et al. (2008) *6 &8/(*)  /'  12 500 
;/  25 700 BP, - , $%/8)) ($)2/ ,  9'6 1&'60-> A8/-?/C.6  /%/./  18 500 .)'  
*6?6;.  https://en.wikipedia.org/wiki/Haplogroup_R1b  

M6**+)  ;8&2-N -$$.);/(6').),  <.-?%-.  R1b  A/ 1*)*-D  ".)$/(6  U.U. 
(/?*-%.6  21 '+$  .)'  *6?6;  A.D$ Ð 1-*&$  3 '+$  .)'  (".)$/(  U.U. #$'/8->  
68-)(  -   98<-*/( . 4 .:   2016, $. 225). 

5)  <&;)1  %/*%8)'-?-8/(6'=   ;6'&   ;6**/,  1&'60-- , 7'/<+  *)  (/?*-%./  
*6$'/8/O)**/$'-  (  ;6.=*),C)1  % $;).6**+1  (+(/;61 . 5/  -  A8- $'/.=  C-8/ -
%/1 86?<8/$) /0)*-(6)1/2/  (8)1)*-  A/>(.)*->  ;6**+N   26A./28&AA (-;*6  -N 
$(>?= $ 86?*+1-  %/$1-7)$%-1- 9*)82->1- . 

!/.))  A./'*+)  $./-  %/$1-7)$%/2/ 9I-86  76E) $(>?6*+ $ </.))   A8/N.6; -
*/,  ')1A)86'&8/,  *6  F)1.) . 

G6A./28&AA6  R1a (/?*-%.6  86*=C)  -  A8- </.))  *-?%/,  ')1A)86'&8) , 7)1   
26A./28&AA6  R1b.  G6A./28&AA6 </.))  6;6A'-(*6  (  $-.&  7)2/  % </.))  (+$/%/,  
A./'*/$'-  %/$1-7)$%/2/ 9I-86  -  % </.))  *-?%-1 ')1A)86'&861 .  H&$'= A/%6 
9'/  2-A/')?6 .  :1/'8-1  A/ %68') Ð 8&$$%-),  A8);$'6(-').-  9'/,  26A./28&AA+,  
O-(&'  (  </.))  N/./;*/1  %.-16')  -  (  </.))  A./'*+N   A/'/%6N %/$1-7)$%/2/ 
9I-86 . 

H8);$'6(-').-   26A./28&AA+ R1a A/>(-.-$=  (  Q(8/A)   A8- $(/-N , A/;N/ -
;>E-N  ;.>  *-N  %/$1-7)$%-N 9*)82->N -  $//'()'$'(&DE),  A./'*/$'-  %/$1--
7)$%/2/ 9I-86 . H8-  8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86   - %/.=06 ;)8)(=)(   
C-8) , A8- A6;)*--  Ð &O). L  *6$ )$'=  ;/$'6'/7*/   '/7*+)  ;6**+)  /  (8)1)*-  
;($3"&%#$, *#/.19##  86$$16'8-(6)1+N  26A./28&AA (  Q(8/A)  -  '/7*+)  ;6**+)  
/  C-8-*)  %/.)0  ;)8)(=)(  (  '/  (8)1> .  



!

!#+"!

 
4-2860-/**6>  6%'-(*/$'=  A8);$'6(-').),  ;6**+N  26A./28&AA 86?*6> 

A8- 86?*/,   A./'*/$'-  %/$1-7)$%/2/ 9I-86 , %/$1-7)$%-N 9*)82-, . 5/$-').-  
1&'60--  R1a  </.))  %/1I/8'*/  $)<> 7&($'(&D'  A8- (+$/%/,  A./'*/$'-   %/$-
1-7)$%/2/  9I-86 . 

H8);86$A/./O)**/$'=  A8);$'6(-').),  86$$16'8-(6)1+N  26A./28&AA  %  
O-?*-  A8- 86?*+N %/$1-7)$%-N 9*)82->N,  A8- 86?*/,  A./'*/$'-  %/$1-7)$%/-
2/ 9I-86   A8);/A8);).>)'  -  *+*)C*-)  286*-0+ -N 86$$).)*-> .  

J<+7*/    1-2860-> A.)1)*  A8/;/.O6)'$>  ;/  1/1)*'6 , %/2;6 -N *)  /$'6 -
*/(>'  A/2/;*+) , A8-8/;*+)  &$./(->  -.-  $-.6   *68/;/( , (  ?)1.-  %/'/8+N (/ -
C.-  1-286*'+ . F;)$= O)  .-06  $ 86?*+1-  26A./28&AA61- *)  &'%*&.-$= (  /%)-
6*, (  $)()8*+,  A/.D$ . G86*-06 A8/N/;-'  A/  $&C). M)./  (  '/1 , 7'/  .-06 , A8--
(+%C-)  O-'=  (  &$./(->N  *-?%/,  A./'*/$'-  %/$1-7)$%/2/ 9I-86  $./O*/  A)-
8)*/$>'  8/$'  9'/,  A./'*/$'- . #  *6 <)$$/?*6').=*/1  &8/(*)  /$'6D'$>  '61 , 2;)  
-1  9*)82)'-7)$%- , <-/./2-7)$%-  %/1I/8'*)) . 

M.> .-0 , ;.>  *68/;6  $ ;/1-*-8&DE),  26A./28&AA/, R1b </.))   <.62/ -
A8->'*/  *-?%/)  ;6(.)*-)  %/$1-7)$%/2/ 9I-86 . F*67-'  A8- )2/  (+$/%/1  ;6( -



!

!#+#!

.)*--  -1  <&;)'  I-?-/./2-7)$%-   ;-$%/1I/8'*/ . U ;.>  .-0  -? 26A./28&AA+ 
R1a -  ($)  *6/</8/' . Q$.-  9'/  '6%, '/  %/9II-0-)*'+  %/88).>0--  1)O;&  LOD 
-  $1)8'*/$'=D  *6$).)*->  -? 9'-N  8)2-/*/(  ;/.O*+  -1)'=  A8/'-(/A/./O*+)  
?*6%-, %6% -  $(>?= LOD c  ')1A61-  9%/*/1-7)$%/2/  8/$'6 .  36% /*/  -  )$'=  ;.>  
&$./(*/  Ç%/$1-7)$%-N </.)?*), È. 

M";506+#;;&  <0.4%4+#CB4) , <4%".4/"  /02.4$)2/4:  -%)+64'  4 
2.)+*%02*E 

56,;)*+  %/9II-0-)*'+  %/88).>0--  1)O;&  $1)8'*/$'=D  (  )(8/A),$%-N 
$'86*6N -  $%/8/$'=D (86E)*->  F)1.- .   #$A/.=?/(6*6  <6?6 ;6**+N  Q: . 

 

 



!

!#+$!

H/  !/.268--  A/.&7)*  /$/<+,  8)?&.='6' . 5/  /*  /<R>$*-1 . 

 
M6, (  !/.268--   26A./28&AA6 R1a  ($'8)76)'$>   76E),  7)1   R1b. 36% 7'/  

%68'6, /'86O6DE6> 286*-0+ -N 86$A8/$'86*)*->   ()8*6 . U (/'  ;/1-*-8&D -
E),   (  %6O;/,  -? (+;).)**+N  /<.6$'),  $'86*+  1&'60-> R1a *)  >(.>)'$> . 

36% 7'/  /'%./*)*->  /'  /<E),  ?6%/*/1)8*/$'-  A/?(/.>)'  2.&<O) -  '/7*))  
A/*>'=  $//'*/C)*-)  I6%'/8/( , %/'/8+)  /<&$.6(.-(6D'  $(>?= %/$1-7)$%-N 
9*)82-,  $ 9%/*/1-7)$%-1- , <-/./2-7)$%-1-  ?6%/*/1)8*/$'>1-  86?(-'-> .  
H8-  9'/1  /$/</  (6O*6 ;/1-*-8&DE6>  1&'60->.  

H/  Q(8/A),$%/1& $/D?& (15 $'86* ) %/9II-0-)*'  %/88).>0--  (R)  1)O;&  
$1)8'*/$'=D  -  LOD F)1.-  86()*   0,658.  

5/  )$'=  $'86*+ , (  %/'/8+N  ')*;)*0--  $1)8'*/$'-  -*+) , 7)1  (  0)./1  (  
Q(8/A),$%/1  $/D?). 



!

!#+%!

 
M/$'/()8*+)  8)?&.='6'+  '/.=%/  A/  !).=2--  -  V86*0-- , -</  (  ;8&2-N 

$'86*6N -? A8-();)**/,  '6<.-0+   ;6**+)  /  $1)8'*/$'-  )$'=  '/.=%/  *6 1/ -
1)*'  *676.6 A6;)*->  $%/8/$'-  (86E)*->  F)1.-  $ 2003 2/;6 .  H8-  ?-2?62//<-
86?*+N -?1)*)*->N  LOD F)1.-  (6O*/  <86'= </.=C-)  /'8)?%-  (8)1)*-  ;.>  
A/-$%6 %/88).>0-, , 7'/<+  *)  (A6$'= (  $/<.6?*+ , -..D?-- , A8).)$'- . 

 
 #? Q:  (  9'/1  $A-$%)  ;/$'/()8*+)  %/88).>0--  '/.=%/  A/ !).=2--  -  

V86*0-- . 
  H8-1 .: M";506+#;;&  R1b 16%$-16.=*6 *6 ')88-'/8->N  1-2860-/* -

*+N A&'),  %).='/(  -  2)816*0)( : (  DO*/,  U*2.--  /%/./  70%, (  $)()8*/,  -  
?6A6;*/,  U*2.-- , #$A6*-- , V86*0-- , L9.=$) , `/'.6*;-- , #8.6*;--  Ñ ;/  
90 % -  </.)) . U '6% O), *6A8-1)8 , & <6$%/( Ñ 88,1 %, -$A6*0)(  Ñ 70 %, 
-'6.=>*0)(  Ñ 40 %, <).=2-,0)(  Ñ 63 %, *)10)(  Ñ 39 %, */8()O0)(  Ñ 
25,9 % -  ;8&2-N. 

4/O*/  &'()8O;6'= , 7'/   8/$'  @@H -  $1)8'*/$'=  (  $'86*6N  $ A8)/<.6;6 -
*-)1    *6$).)*->   $ 1&'60-),  R1b A/./O-').=*/  %/88).-8&)'  $ LOD F)1.- .  

@  $'86*6N $   ;/1-*-8&DE-1  A8)/<.6;6*-)1  26A./28&AA+ R1a $'6'- -
$'-7)$%-)  ?6(-$-1/$'-   86$$16'8-(6)1/2/  '-A6  -*+) . 



!

!#+&!

H8-();)1  ;6**+)  /  %/88).>0--  1)O;&   $1)8'*/$'=D  (  86$$16'8-(6)1+N 
$'86*6N -    LOD F)1.-  (1)$')  $ ;6**+1-  A/ ;/1-*-8&DE-1  26A./'-A/1  -N 
*6$).)*-> . B'/  $ 1962 A/ 2012 2/;+  Ð ?6 50 .)' .  H/.&()%/(/,  16$C'6< A)8)-
%8+(6)' 8)?%/)  &N&;C)*-)  $/0-6.=*/ -9%/*/1-7)$%-N A/%6?6').),  (  K/$$--  (  
90-N 2/;6N.  



!

!#+'!

 
36%-1 /<86?/1 , 1)O;&  ')1A61-  8/$'6  @@H, ;/1-*-8&DE-1-  

26A./28&AA61- -  $1)8'*/$'=D   *68/;/(  86?*+N $'86*  $&E)$'(&)'  ')$*6>  
%/88).>0-/**6>  $(>?=. H/  9'/1&  %8-')8-D  ;6**+)  $'86*+ , *68/;+  1/O*/  
A/;).-'=  *6 ;()   /'*/$-').=*/  A8/'-(/A/./O*+)  28&AA+. 

K6$$).)*-)  .D;), , A8);$'6(-').),  86?*+N 26A./28&AA, %6% -  -N 6%'-(-
*/$'=  A8- 86?*+N %/$1-7)$%-N 9*)82->N, *)  )$'=  $.&76,*/$'= . 

@-N8)(+) %/$1-7)$%-) 9*)82--   -1)D'  86?*&D A./'*/$'=  (()8/>'*/$'*6>  
/0)*%6 ))  (/?1/O*6  7)8)? -?1)*)*-)  $%/8/$'-  (86E)*->  F)1.-  2/;  /'  2/;6 ) -  
86?*/)  *6A86(.)*-)  (86E)*->  9*)82)'-7)$%-N (-N8),  (/0)*%6 9'/2/  (/?1/O -
*/  7)8)? $/A/$'6(.)*-)  ')1A)86'&8+  *6 F)1.)  -  $/.*)7*/,  6%'-(*/$'- ).   
:*-O)*-)  ')1A)86'&8+  *6 F)1.)  A8- 8/$')  $/.*)7*/,  6%'-(*/$'-  Ð ()8/>' -
*/$'*+,  A8-?*6% A/A6;6*->  F)1.-  (  A/'/%-  A86(/ (-N8)(+N  %/$1-7)$%-N 
9*)82-, . 

#  .D;-  ;).>'$>  *6  /'*/$-').=*/  A8/'-(/A/./O*+)  '-A+  A/ $')A)*-  <.6-
2/A8->'*/$'-  ;.>  *-N  (+$/%/,  -  *-?%/,   A./'*/$'-  %/$1-7)$%-N 9*)82-,  
(%/$1-7)$%/2/ 9I-86 ), A8)/<.6;6*->  A/'/%/(  A86(/ -.-  .)(/  (-N8)(+N  %/$-
1-7)$%-N 9*)82-, . :'6'-$'-%6  *6 9'/'  $7)'  A8-();)*6 . 

H8-  ;.-').=*+N  -  $&E)$'()**+N  -?1)*)*->N  %/$1-7)$%-N 9*)82-,   ;).) -
*-)  .D;),  *6 86?*+) '-A+  $/(A6;6)'  $ ;).)*-)1  -N *6 86?*+) 2)*/'-A+ , 26A-
./28&AA+. 

Q$'= ;6**+)  /  86$A8/$'86*)**/$'-  .D;),  $ 86?*+1-  26A./28&AA61-  (  
86,/*6N  $ 86?*/,  A./'*/$'=D  %/$1-7)$%/2/ 9I-86 . 

G6A./28&AA6 N  </.))  86$A8/$'86*)*6  $8);-  *68/;/( , O-(&E-N  *6 :)() -
8). F;)$= -  ')1A)86'&86  *-O) . 



!

!#+(!

!"#$%&#'%"()((&#'*+$%),#'"-.')/)0+1"$/&1%2$$3+ 4+.+
$/&'(&#'*+5&#6.7)#5&1&+89.%"+$&+:;<;+<=>5&-#5&62+

 
Q$.-  9'/  '6%, '/  A8);$'6(-').-  ;6**/,  26A./28&AA+ <&;&' A8/0()'6'=   

A8- A8-N/;)  *6 F)1.D  A./'*+N  A/'/%/(  %/$1-7)$%/2/ 9I-86 , '/  )$'=  A8- 
A6;)*--  ')1A)86'&8+  *6 F)1.) . 

3)A)8= /  26A./28&AA) R1a. 



!

!#+)!

!"#$%&&'()#*+,-'-$,)./0&#*+&123344354673337158&9

!"#$%&#'%"()((&#'*+$%),#'"-.')/)0+1"$/&1%2$$3+456+.+
+++$/&'(&#'*+7&#8.9)#7&1&+:;.%"+$&+<=>=+>?@7&-#7&82+

 
 

M.> *))  '6%O) </.))  <.62/;6'*6  *-?%6> ')1A)86'&86 , /'*/$-').=*/  (+$/ -
%6> A./'*/$'=  %/$1-7)$%/2/ 9I-86 , (-N8)(/,  %/$1-7)$%/, 9*)82-- . 

H8/1)O&'/7*/)  A/./O)*-)  1)O;&  *-1-  ?6*-16D'  A8);$'6(-').-  26A./-
28&AA+ I. 



!

!#*+!

!"#$%&#'%"()((&#'*+$%),#'"-.')/)0+1"$/&1%2$$3+4+.+
$/&'(&#'*+5&#6.7)#5&1&+89.%"+$&+:;<;+<=>5&-#5&62!

 
H8);$'6(-').-  26A./28&AA+ R1b  O-(&'  (  ?/*)  A/*-O)**/,  A./'*/$'-  

%/$1-7)$%/2/ 9I-86 . 
 

!"#$%#&$'()#&*+,-&)#.#(/0+12(3#(42%%5*(6787(89:)#;&)#.#(+((12&&-"-%+-(":4-<(
(&(4#*+%2%$%#<(.23"#.1=33#<(>?@(

 



!

!#**!

568/;+  86$$).-.-$= , (+<-86> ;.>  $)<> *6-</.))  <.62/;6'*+)  1)$'6 .  
!"#$%#&$'()#&*+,-&)#.#(/0+12(3#(42%%5*(6787(89:)#;&)#.#(+(
3-1-&-"-%+-(%21#4#;(&(4#*+%2%$%#<(.23"#.1=33#<(>?@(+(>?A(

 
468C8&'+  ;(-O)*->  -  86$$).)*->  *68/;/(  $ ;/1-*-8&DE-1-  26A./-

28&AA61- R1a, N, I  <+.-  <.-O)  % ?/*)  </.))  A./'*/2/  %/$1-7)$%/2/ 9I-86  
*6 F)1.) . 

H/  9'-1  ;6**+1  $')A)*=  <.62/;6'*/$'-  (+$/%/,  A./'*/$'-  %/$1-7)$%/2/ 
9I-86  (</.))  *-?%/,  ')1A)86'&8+ , </.))  1);.)**/,  $%/8/$'-  (86E)*->  F)1-
.-  -  ' .; .)  N686%')8*6 ;.>  .D;),  */$-').),  86?*+N 26A./28&AA (  '6%/,  A/$.) -
;/(6').=*/$'- : N, I, R1a, R1b. H86(/1)8*/$'=  '6%/2/ (+(/;6  1/O*/  A8/() -
8-'=   86?*+1-  A&'>1- .  

@ '/1  7-$.) , -  A/ (8)1)*-  (/?*-%*/()*->  1&'60-, : 



!

!#*"!

 
:%/*0)*'8-8&)1  (*-16*-)  *6 ;(&N ')?-$6N: 
- 3)1A+  8/$'6  @@H -  ;8&2-N 9%/*/1-7)$%-N A/%6?6').),   & $'86*  $ ;/1- -

*-8/(6*-)1  *6$).)*->  $ ;6**+1-  26A./28&AA61- <&;)'  -1)'=  86?*+), $'6'- -
$'-7)$%- ?6%/*/1)8*/  $(>?6**+)  1)O;&  $/</,  ?*67)*->  %/9II-0-)*'/(  %/8-
8).>0--  ')1A/(  8/$'6  @@H (-  -*+N  9%/*/1-7)$%-N A/%6?6').), ) -  LOD F)1-
.- , ')1A)86'&8+ . 

- S6$'/'6  </.)?*), , $(>?6**+N $ /<1)*/1  ()E)$'( , <&;)' , $'6'-$'-7)$%-  
$/2.6$/(6**/  1)*>'=$> A8- $1)*)  %/$1-7)$%-N 9*)82-,  Ð LOD F)1.- , ')1A) -
86'&8+. 

B'/  '8)<&)'  86?*+N $-$')1  &A86(.)*->  $/0-&1/1  A8- 86?*+N %/$1-7)-
$%-N 9*)82->N -  A8- 86?*/1  2)*)'-7)$%/1  $/$'6()  *6$).)*-> . 

 
M";50*4;&   4 ;24:0*4;&  

H$-N/'-A  Ð 9'/  ;-*61-7)$%-)  $')8)/'-A+ . G6A./'-A  Ð 9'/  86</'6  2/81/ -
*6.=*/,  $-$')1+  A8- 86?*+N %/$1-7)$%-N 9*)82->N. J*-  1/2&'  $/(A6;6'=  
($/0-6.=*6>  $8);6 &$'/,7-(6 ), 6 1/2&'  -  *)  $/(A6;6'=  ($/0-6.=*+)  -*$'-'&'+  
$'6*/(>'$>  1)*))  9II)%'-(*+1-  -  1/O)'  ;/,'-  ;/  86$A6;6 A68'-- , $//<E) -
$'(6 , -1A)8-- ). Q$')$'()**/ , 9'/  $//'*/C)*-)   <+(6)'  -*+1   ;.>  9.-'+  -  
*68/;6 . B'/  )E)  /;*6  A./$%/$'= 6*6.-?6. 

H8/2*/$'-7)$%-)  168%)8+  *)/<N/;-1+N  A68'-,*+N , A/.-'-7)$%-N  -?-
1)*)*-,  Ð 9'/  -?1)*)*-)  &8/O6,*/$'- , 76$'/'+  </.)?*), , $1)*6  %.6$')8/(  
<-/'+  A8- $1)*)  %/$1-7)$%-N 9*)82-,  -  ;8 . 



!

!#*#!

Q$.-  9.-'6  1)*>)'$>  (  $//'()'$'(--   $ ;-*61-%/,  %/$1-7)$%-N 9*)82-,  Ð 
K/$$-> /<8)7)*6  *6 &$A)N -  A8- 8/$') , -  A8- A6;)*--  A./'*/$'-  %/$1-7)$%/-
2/ 9I-86  (A8- &$./(-- , 7'/  .-;)8  K/$$--  *6N/;-'$>  (  8)?/*6*$)  $ 86$'&E-1-  
%/$1-7)$%-1- 9*)82->1- , $ 5)</1 ). 5/  )$.-  9.-'6  *)  1)*>)'$> ,  */  A8-C./  
%/$1-7)$%/) (8)1>  8&$$%/2/ *68/;6 , */$-').),  26A./28&AA+ R1a, 91A6'-7-
*+N A$-N/'-A/(  Ð *6$'&A6)'  A)8-/;  <&*'/( , A)8-/;  $/0-6.=*+N  <&8= -  8)(/ -
.D0-, . 

H.#  .&2'#,  #2*&%&%#$, '()*#+&)'#,  -%&./#0, '(/=1  %1+#%1&4)$ )*&%1 
'"1)4&.(3  5#(46 , E (5>&)431  %&4 #%(/( ;E4# ="$ E)4(0+#3(/(  .123#4#$ 3 
5E=E>&*, '1'   )=&"14D 4(  A& )1*(&  )(  )3(&0 -"#4(0 . C(9#1"D%(-.&2(%1%)%1$ 
)4.E'4E.1  (5>&)431  =("A%1 ;&.&)4.1#314D)$ , 5("D<E8 .("D  =("A%6  #/-
.14D 4&, E '(/(  5("D<& )#"  # -%&./## ="$ =1%%(/( %&;.()4(/(  -41;1  3 .123#-
4## +&"(3&+&)431.  

#*67)  Ð A8/')$'+ , 8)(/.D0-- , $*-O)*-)  ')1A/(  86?(-'->  -  ' .; . #*67)  - 
A/')8>  $1+$.6 O-?*- . 

V/81-8/(6*-)  26A./28&AA, -1A)8-, , 2/$&;68$'( , *68/;/( ,  /$*/(*+N  
A$-N/'-A/(  $(>?6*/ $ %/$1-7)$%-1- 9*)82->1- . G6A./28&AA+, 26A./'-A+  
-1)D'  *6-</.))  &$'/,7-(&D  -  /7)(-;*&D  $(>?= $ -?1)*)*-)1  %/$1-7)$%-N 
9*)82-,  (  A8/C./1 . U (/'  A8/>(.)*-)  A$-N/'-A/(  *)  $'/.=  /7)(-;*/   8)?/ -
*-8&)'  $ %/$1-7)$%-1- 9*)82->1- . B'/  $(>?6*/ $  ')1 , 7'/  A$-N/'-A+  6%'-(-
*/  I/81-8&D'$>  $/0-6.=*+1- , 9%/*/1-7)$%-1-   I6%'/861- . G6A./'-A+ , 
$&;> A/ ($)1&, 1)*))  ?6(-$-1+  /'   $/0-6.=*/,  $8);+ . !/.))  '/2/ ,  $/0-6.= -
*+) , 9%/*/1-7)$%-)  I6%'/8+  A)8-/;-7)$%-  *67-*6D'  ?6(-$)'=  /'  */$-').),  
86?*+N 26A./28&AA, 86?*+N A$-N/'-A/(  -   1/1 -  5/5. H)8-/;-7)$%-  9%/*/1- -
7)$%/), I-?-/./2-7)$%/) , <-/./2-7)$%/)  .-;)8$'(/  A)8)N/;-'  /'  /;*/2/  A$--
N/'-A6  % ;8&2/1&. B'/'  ();&E-,  A$-N/'-A  -  I/81-8&)'  $/0-6.=*/) , 9%/*/-
1-7)$%/)  &$'8/,$'(/  /<E)$'(/  A/;  $)<>, A/;  $(/-  /$/<)**/$'- . H8);$'6(- -
').>1  /'*/$-').=*/  A8/'-(/A/./O*+N  26A./28&AA  *)  /$'6)'$>  *-7)2/  -*/2/  
%6% A/;$'86-(6'=$>  A/;  8)6.=*/$'= , A/;  -1)DE-)$>  9%/*/1-7)$%-) , $/0- -
6.=*+)  /'*/C)*-> . @ ?6(-$-1/$'-  /'  -N 6;6A'-(*+N  $A/$/<*/$'),   *6 26A./-
28&AA+, 26A./'-A+  *6%.6;+(6D'$>  86?*+)  A$-N/'-A+ . #  1)O;&  *-1-  *)8); -
%/  *6<.D;6)'$>  *)$//'()'$'(-) .  !/.))  '/2/ , & %/*%8)'*/2/  7)./()%6   A$-N/-
'-A  1/O)'  <+'=  A8/'-(/A/./O)*  26A./28&AA).  @ 9'/1  $.&76)  (  .-7*/$'-  
*6%6A.-(6D'$> A8/'-(/8)7->  1)O;&  $/?*6').=*+1  -  <)$$/?*6').=*+1 , (  
9'/1  $.&76) 68N)'-A+  *67-*6D'  %/*'8/.-8/(6'=$>  A8-(+7%61-, ;-*61-7) -
$%-1- $')8)/'-A61- , %&.='&8/,. Q$')$'()**/ , ;/  /A8);).)**/2/  -$'/8-7) -
$%/2/ $/<+'-> , 76E) ;/  *676.6 A)8)$'8/,%-  <-/'+ , ;/  1/1)*'6  $1)*+  %.6-
$')8/(  86$')*-, , .D;),  A8- $1)*)  %/$1-7)$%-N 9*)82-, . #1)**/  (  9'/  (8)1>  



!
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(;8&2 A/>(.>)'$>  1*/2/  $'/8/**-%/(    -;)-  8)/826*-?60--  /<E)$'(6 , %/'/ -
8+)  *67-*6D'  %/*%&8-8/(6'= $ 86*))  $&E)$'(&DE-1-  $/0-6.=*+1-  A8/)%-
'61- . "  9'-1  -;)>1 , (?2.>;61 , 8).-2->1  $/  $1)*/,  %/$1-7)$%-N 9*)82-,  A8--
$/);-*>D'$>  -  ;8&2-) . #  (;8&2 /*-  *67-*6D'  A/;;)8O-(6'=$>  </.=C-*$'(/1  
*68/;6 .  B'/  A8/-$N/;-'  <+$'8/ . S'/  A)8)O-.6  K/$$->  (  90-N 2/;6N A8/C./ -
2/ ()%6. 5/  '6% <+./  (  -$'/8--  ($)2;6 . 

H8/'-(/8)7->  1)O;&  26A./'-A/1  -  A$-N/'-A/1   *)8);%/  A8-(/;-'  % 
*)8(*+1  $8+(61, *)/<+7*+1  8)6%0->1 /<E)$'()**/2/  $/?*6*-)  *6 -?1)*) -
*-)  (*)C*)  $8);+ . @/?*-%6D'  '6% *6?+(6)1+)  ?6E-'*+)  8)6%0-- (  16$C'6-
<) /<E)$'(6 , *)/<+7*/)  A/();)*-) . J*-  *6A8/7= .-C6D'  /<E)$'(/  $A/$/<-
*/$'-  /<R)%'-(*/  /0)*-(6'=  >(.)*-> , $/<+'-> . @/$A8->'-)  /<R)%'-(*/,  -* -
I/8160--  A8- 9'/1  $'6*/(-'$>  *)(/?1/O*/, . #  9'/  A8/-$N/;-'  0-%.-7*/  
?6%/*/1)8*/ : *6 $1)*& 8)?/*6'/861  (.-061 , %/'/8+)  *6N/;>'$>  (  8)?/*6*$)  $ 
%/$1-7)$%-1- 9*)82->1-  -  /<.6;6D'  (  $-.&  9'/2/  $A/$/<*/$'=D  (-;)'=  1-8  
%6%-1 /*  )$'= ,  $A/$/<*/$'=D  <+'=  6%'-(*+1- ) A8-N/;>'  A/$'8)?/*6'/8+ . 
J*-   ?6%/*/1)8*/   ')8>D'  /<R)%'-(*/$'=  (?2.>;/(  -  $A/$/<*/$'=  % 6%'-(*/,  
A86%'-7)$%/, ;)>').=*/$'- . F6'/  $./()$*6>  6%'-(*/$'=  -N (/?86$'6)' . 

@/%8&2 26A./'-A/(  A$-N/'-A+  %6% <+ A&.=$-8&D'. 5/  (  /A8);).)**+)  
1/1)*'+  -$'/8--  ($'8)$$, (/,*+ , /2/.)**+)  -*$'-*%'+ ,   ;/A/.*-').=*6>  
A/80-> %/$1-7)$%-N 9*)82-,  -  ;8 .)  (*/(=  A$-N/'-A+  *67-*6D'  8)?/*-8/(6'=  
$ %/$1-7)$%-1- 9*)82->1- , $//'()'$'(/(6'=  26A./'-A61 . 36% 1)*>)'$>  -$'/ -
8-> 7)./()7)$'(6 . 

Q$'= ($)  /$*/(6*->  A/.626'=,  7'/  26A./28&AA6 R1b <.-O)  % A$-N/'-A& 
9%$'86()8'6, 6 26A./28&AA6 R1a <.-O)  % '-A&  -*'8/()8'6 . R1b <.-O)  % .-061  
$ ;/1-*-8/(6*-)1  .)(/2/  A/.&C68-> 2/./(*/2/  1/?26, 6 26A./28&AA6 R1a 
<.-O)  % A$-N/'-A& $ ;/1-*-8/(6*-)1  A86(/2/  A/.&C68-> 2/./(*/2/  1/?26. 

#   %6%  A8- 86?(-'--  -*;-(-;&6.=*/2/  $/?*6*->    (*)C*-)  ;),$'(->  
(9%$')8*6.=*/$'= ), ;)>').=*/$'=  $ A8);1)'61- , /<R)%'61-,  A)8)N/;-'  (/  
(*&'8)**-,  A.6* , (/  (*&'8)**-)  A)8)O-(6*-> , (  $&<R)%'-(*&D %68'-*& 1-86. 
36% -  (  16$C'6<) 86?(-'->  7)./()7)$'(6   9'6A 9%$'86()8'-8/(6**/,  ;)>').= -
*/$'-  /<R)%'-(*/  1)*>)'$>  *6 -*'8/()8'-8/(6**&D  6%'-(*/$'=  .D;), . M/-
1-*-8/(6*-)  *6 A8/'>O)*--  /28/1*/2/  -$'/8-7)$%/2/  A)8-/;6  .)(/A/.& -
C68*+N *67-*6)'  ')$*-'=$>  8/$'/1  6%'-(*/$'-  -  7-$.6  A86(/A/.&C68*+N. 

J'1)'-1  *)/<N/;-1&D  A/$.);/(6').=*/$'=  (  86?(-'--  7)./()7)$'(6 :   
(*&'8)**>> , $&<R)%'-(*6> 6%'-(*/$'=  *68/;/( , $/?;6*-)  -1-  ;&N/(*+N  0)* -
*/$'),  -  $.);/(6*-)  -1   *)(/?1/O*6  <)? A8);(68-').=*/,  9%$'86()8'-8/(6* -
*/, .  3/  )$'=  6%'-(*/$'=  -  .-;)8$'(/  A8);$'6(-').),  26A./28&AA+ R1a *) -
(/?1/O*/   <)? A8);(68-').=*/,  6%'-(*/$'-  -  .-;)8$'(6  (  1-8)   A8);$'6(-') -
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.),  26A./28&AA+ R1b. 5/  A/$')A)**/  *6 $1)*& .-;)8$'(6  A8);$'6(-').),  
26A./28&AA, A$-N/'-A/(  1/1 A8-N/;>'  A8);$'6(-').-  '-A/(  5/5.  H8/0)$$ 9'/'  
16./?61)'*+, , */  A/$'/>**+, .  56 $1)*& 9%$'86()8'-8/(6**/1&  /<E)$'(&  $/  
$(/-1-  0)**/$'>1-  A8-N/;-'  /<E)$'(/  -*'8/()8'-8/(6**+N  .D;), , *6 $1)-
*& .)(/A/.&C68*+N  A8-N/;>'  A86(/A/.&C68*+) .  Q$.-  /$*/(*+)  0)**/$'-  
9%$'86()8'/(  $(>?6*+ c (.6;)*-)1  7)1 -'/  16')8-6.=*+1 , (*)C*-1 . #  9'-  
0)**/$'-  A/1/26D'  1/<-.-?60--  .D;),  *6 -?1)*)*-)  (*)C*),  $8);+ . 3/  
0)**/$'-  -*'8/()8'/( , A86(A/.&C68*+N .D;),  76E) $(>?6*+ $/  $1+$.61- , $ 
-;)>1- , $ &<)O;)*->1- , $ $&<R)%'-(*+1- , ;&N/(*+1-  0)**/$'>1- . 

@ *6$'/>E))  (8)1>  /<R)%'-(*+)  0)**/$'- , 16')8-6.=*+)  A/'8)<*/$'-  
.D;),  (/  1*/2/1  &;/(.)'(/8)*+ . B'-  A/'8)<*/$'-  /286*-7)*+  (  $(/),  $&'- . 
:&<R)%'-(*+) , ;&N/(*+)  A/'8)<*/$'-  (  $(/),  $&'-  <)?286*-7*+. :1)*6  
%&.='&8+ 9%$'86()8'/(  *6 %&.='&8& -*'8/()8'/(  A8);A/.626)'  A)8)N/;  *6 
;6**+)  <)?286*-7*+)  0)**/$'- . 

5/  )E)  ;/.2/)  (8)1>  $A/$/<+ /826*-?60--  A8/-?(/;$'(6 , $/0-6.=*/,  
O-?*- , %/'/8+)  -;&'  /'  */$-').),  9%$'86()8'-8/(6**/,  %&.='&8+ <&;&' 
*&O*+  -  6%'&6.=*+  *6 F)1.) . 

#  ($)  O) (  *6$'/>E))  (8)1>  <&;&E))  (  86?(-'--  A8-*6;.)O-'  ')1  $'86-
*61 , %/'/8+)  $1/2&'  A)8)$'8/-'=$>  *6 1/'-(60-D , $/0-6.=*&D  /826*-?60-D  
/<E)$'(6 , %/'/86> </.))  A/;N/;-'  ;.>  '-A/(  5/5. 

@ %6O;/,  $'86*)  '-A  5/5 &*-%6.)* , $(/)/<86?)* . 4*/2/  A8);$'/-'  $;) -
.6'=  ;.>  /$/?*6*->  9'/2/  $(/)/<86?->  -  ;.>  A/$'8/)*->  $/0-6.=*/ -
8)?/*6*$*/,  $'8&%'&8+ /<E)$'(6  (  $//'()'$'(--  $ '-A/./2-7)$%-1  86?*//< -
86?-)1 .D;), . 

56.-7-)  $8);-  8/$$->*  %6% '-A/(  5/5 , '6% -  '-A/(  1/1 *)  ;6)'  (/?1/O -
*/$'-  A)8)$'8/-'=  /<E)$'(/  '/.=%/  (  -*')8)$6N   */$-').),  /;*/,  26A./28&A-
A+, A$-N/'-A6 .   B'/'  (+(/;  ()8)*  ;6O)  A8- A/*-16*--  '/2/ , 7'/  A$-N/'-A+  
%/.)<6').=*/  1)*>D'$> , -  <+(6D'  -  <&;&' (  <&;&E)1  A)8-/;+ , %/2;6 ?*67)-
*-)  -  8/.=  /A8);).)**/2/  A$-N/'-A6  *)A/1)8*/  (/?86$')' . 5/  -  (  9'/1  $.&-
76) *6;/  /$'6(.>'=  A86(/ -  (/?1/O*/$'-  /'*/$-').=*/  A8/'-(/A/./O*/1&  
'-A&  .D;),  $/N86*>'= $(/D  $61/-;)*'-7*/$'= ,  <+'=  $61-1  $/</, , $/N86*>'= 
9%/*/1-7)$%-)  -  $/0-6.=*+)  -*$'-'&'+ , %/'/8+)  86</'6D'  (  -N -*')8)$6N .  
#</  A8-  /'*/$-').=*/  A8/'-(/A/./O*+N  %/$1-7)$%-N 9*)82->N .-;)8$'(/  
A)8),;)'  % *-1 , -N $A/$/<*/$'- , /$/<)**/  $A/$/<*/$'=  (N/;-'=  (  8)?/*6*$+  
$ %/$1-7)$%-1- 9*)82->1- , <&;&' ?6A8/C)*+  /<E)$'(/1 . F6 *-1-  A/$.);&D'  
;8&2-) . 36%, /A-86>$= *6 $A/$/<*/$'-  '/  /;*/2/ , '/  A8/'-(/A/./O*/2/  A$--
N/'-A6  /<E)$'(/  &$A)C*/  -  86?(-(6)'$> . 
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:./O*/$'=  $/?;6)'  '/'  I6%' , 7'/  $/  (8)1)*)1  9.-'6  /<86$'6)'  (/?1/O -
*/$'>1-  *)  1)*>> $(/,  A$-N/'-A , *)  A)8);).+(6>$= , *)  1)*>>$= (1)$')  $ <-/ -
'/, , $/N86*>'= (.6$'=  -  $/<$'()**/$'= . B'/  *)-?<)O*/  ();)'  % A8/')$'61  -  
8)(/.D0->1 . 

F;)$= *-7)2/  *)  $;).6'= , %6% $.);/(6'=  A8-1)8& ')N  $'86* , 2;)  '6%-) 
A8/0)$$+ ./%6.-?/(6*+  -  $61+) $A/$/<*+)  A/.&76D'  ($)  (/?1/O*/$'-  ;.>  
.-;)8$'(6  (  $'86*) . 36%-1 $'86*61 A8-*6;.)O-'  <&;&E)) . 

Q$'= $'86*+ , 2;)  ;/1-*-8&)'  /;*6  26A./28&AA6. B'-  $'86*+ , *68/;+  
$A/%/,*/  &N/;>'   (  ')*=  -$'/8--  A8- 8)?%-N -?1)*)*->N  %/$1-7)$%-N 9*)8-
2-, , A8- *)  $(/)1  -$'/8-7)$%/1  (8)1)*- . H8-N/;-'  -N %/$1-7)$%/) (8)1>  -  
9'-  $'86*+  *67-*6D'  .-;-8/(6'=  (  1-8)  (*/(= . 56A8-1)8 ,  "-'6, . 

5/  )$'=  $'86*+ , 2;)  (  ;/$'6'/7*/  (+$/%/,  A8/A/80--  A8-$&'$'(&D'   
A8);$'6(-').-  '-A6  1/1 -  5/5. B'-  $'86*+  1/2&'  ;.-').=*/)   -$'/8-7)$%/)  
(8)1>  .-;-8/(6'=  (  1-8) . @ K/$$--  %8/1)  .-0  '-A6  5/5 (</.=C-*$'(/ ) -  1/1 
(1)*=C-*$'(/ , %/'/8/)  A/%6 .-;-8&)' ) )$'=  )E)  -  /$/<)**/$'= , %/'/86> $(>-
?6*6 $ *6.-7-)1  & 8&$$%-N .D;),  ;(/,*/2/  ?6O-16 (!.),)8 ). 3/  )$'=  8&$$%-) 
1/2&'  <+'=  86?*+1- , $/(1)E6'=  (  $)<) /'*/$-').=*/  A8/'-(/A/./O*+)  0)* -
*/$'-  -  ;-*61-7)$%-)  $')8)/'-A+ . L   *6$ 9'6 $A/$/<*/$'=  */$-'  %/..)%'-( -
*+,  N686%')8. L  %-'6,0)(  /*6  (+86O)*6  </.))  (  -*;-(-;&6.=*/1  A.6*) . 

B'/  ;6)'  K/$$--  ;/A/.*-').=*+)  A8)-1&E)$'(6  A/ /<*/(.)*-D  A8- 
$1)*)  %/$1-7)$%-N 9*)82-, . @ <.-O6,C-)  ;)$>'-.)'->  A/ ($)1  A8-?*6%61 
<&;&' -;'-  %/$1-7)$%-) 9*)82-- , <.62/A8->'*+)  ;.>  86?(-'->  K/$$-- . B'/  
*6;/  -$A/.=?/(6'=  (  A/.*/,  1)8) . 

568/;  *6$+E6)'$>  9'-1-  9*)82->1- , *6C6 6%'-(*/$'=  (  '6%-) -$'/8-7) -
$%-) A)8-/;+  86$')' , ')1A+  86?(-'->  $'6*/(>'$>  (+C) , 7)1  (  ;8&2-N $'86*6N. 

H8)A>'$'(-)  );-*$'()**/)  Ð $(/)(8)1)**6>  ?61)*6 ')N   A8);$'6(-').),  
9.-'+ , %/'/8+)  9'/1&  *)  $//'()'$'(&D' . @ A8-8/;)  $1)*6  %.6$')86 86$')*-,  
*)  ?6(-$-'  /'  A/./O)*->  /';).=*+N  86$')*-, , 6 (  7)./()7)$%/1  /<E)$'()  Ð 
)E)  %6%! M)8)(/  76N*)' , &1-86)' , *6 )2/  1)$')  86$')'  -*/) , </.))  O-?*)$A/ -
$/<*/) . @ 7)./()7)$%/1  /<E)$'()  7)./()%  76N*)'  1/86.=*/ , ;)286;-8&)'  %6% 
.-7*/$'= , */  $ A/1/E=D  $/?;6**+N  $/0-6.=*+N  -*$'-'&'/(  1/O)'  $/N86*>'= 
$(/-  A8)-1&E)$'(6 ,  $/<$'()**/$'= , (.6$'= , %/'/8+)  A/8/,  ()$=16 ?6$.&O)*-
*/  ;/$'6.-$=  )1& 86*)) . 5&O)*  1)N6*-?1  8)C)*->  9'/2/  A8/'-(/8)7-> . 

B'/  $61+,  (6O*+,  1)N6*-?1  /<)$A)7)*->  <)$A8/<.)1*/2/  86?(-'->  
$'86*+ , 7)./()7)$'(6 . 

H)8)N/;  /'  ();&E-N  16')8-6.=*+N   A/'8)<*/$'),  % ;&N/(*+1  $(>?6* (  
</.=C-*$'()  $.&76)( $ (/?*-%*/()*-)1   $//'()'$'(&DE-N  (?2.>;/( , 0)**/ -
$'), , %/*0)A0-, . 
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M4;)+4%P59(49  4 ))  239DE 2 <4%".4/0'  /02.4$)2/4:  -%)+64' : 

2+)<%).)29$%&) <"%%&) 
 
@ '/7%6N 1/1 -  5/5 -?1)*)*->  %/$1-7)$%-N 9*)82-,  -*I.>0->  16%$--

16.=*6. U )$.-  (?>'= $.&76- 16%$-16.=*/,  -*I.>0--  Ð 2-A)8-*I.>0-- , '/   
%6%-) %/$1-7)$%-) 9*)82--  <+.-  (  1)$>0 *6-</.=C),  -*I.>0-- ? 

Q$'= -$'/7*-% , (  %/'/8/1  ?6I-%$-8/(6*/  60 $.&76)( 2-A)8-*I.>0-- . 
Steve H. Hanke and Nicholas Krus (2012) ÒWorld HyperinflationsÓ, Cato 

Working Paper no. 8, August 15. Forthcoming in:  Randall Parker and Robert 
Whaples (eds.) (2013) The Handbook of Major Events in Economic History, 

London: Routledge Publishing. (expected publication date: Summer 2013).  
33 $.&76> A6;6D'  *6  A)8-/;  A/$.)  1962 2/;6 .  :1 .: H8-./O)*-)  15.  B'/  

(8)1> , %/2;6 & 7)./()7)$'(6  &O) <+.-  '/7*+)   ;6**+)  /  $8);*)1)$>7*+N  -  
)O);*)(*+N  ?*67)*->N LOD F)1.- . 

  C 1962 2/;6  6<$/.D'*/)  </.=C-*$'(/  $.&76)(  2-A)8-*I.>0--  <+./  
A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- . 3/.=%/  /;-*  $.&76, (5-%6862&6, 
-D*=  1986 2/;6 )  A8/-?/C).  (  A)8-/;  8/$'6  $%/8/$'-  (86E)*->  F)1.- .  

3/  )$'=  $ ()8/>'*/$'=D   </.))  90%  2-A)8-*I.>0--  86*))  -1).-  1)$'/  
<+'=  A8-   </.))  6%'-(*/,  86</')   A86(/2/  A/.&C68-> 2/./(*/2/  1/?26 & .D -
;),  -  A8- -*+N  -?1)*)*->N  (  .-7*/$'-  -  1+C.)*--  ?)1.>* , ?6I-%$-8/(6* -
*+N A$-N/./261-  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-   ($1.: A8-./O) -
*-)  2). 
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 H8-  9'/1  *6 ($)N 9'6A6N 86?(-'->  7)./()7)$'(6  (6O*),C-)  $/0-6.=*+) , 

9%/*/1-7)$%-) , ;&N/(*+)  A8/0)$$+ <+.-  $(>?6*+ $ ;-*61-%/,  %/$1-7)$%-N 
9*)82-, . M6**+)  A/ LOD  1+  -1))1  '/.=%/  $ $)8);-*+  17 ()%6.  5/  ;-*61-%6  
%/$1-7)$%-N 9*)82-, , ;-*61-%6  LOD $/(A6;6)'  -  $ %/*0)*'860-),  -?/'/A/(  
(  %/.=06N ;)8)(=>N, (  %)8*6N .=;6 , $ -?1)*)*-)1  &8/(*>  "6$A-,$%/2/  1/8>  -  
;8 . 

M6, -;)6.=*/2/  $/(A6;)*->  *)' . 5/  '6%/2/ -;)6.=*/2/  $/(A6;)*->  *)'  
1)O;&  %/$1-7)$%-1- 9*)82->1-  -  &8/(*)1  -*I.>0--  -  (  *6C)  (8)1> . H/8/,  
?6(-$-1/$'-  1)*>D'$>  *6 A8/'-(/A/./O*+) . 5/  9'/  A8/-$N/;-'  A/$.)   8)?-
%/, $1)*+  %/$1-7)$%-N 9*)82-,  -  (+$/%/2/  &8/(*>  -*I.>0-- , %/'/86> $/ -
A8/(/O;6)'  9'/ . 
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 S'/  N686%')8*/ ;.>  $'86*  -  /';).=*+N  A8);A8->'-, . 
 



!

!#"%!

&&&&&&&&&&&&&&&&&&&&&&+&&89:&&;#(<+&

!"#$"%&'()&
*+%(,-".&/,012$+0%3&4&526($%#2,%&78&9"+0,2++&:;#0,0+%$()7,&<=(>".%3&78&?7.0)>(.&'>02,>2+@&
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M/.2- , *68&C)*-)  9%/*/1-7)$%-N A8/A/80-, , %/'/8+)  ?6')1  A8-(/;>'  % 

2-A)8-*I.>0-- , 1+  ;).6)1   (  /;*/1  A$-N-7)$%/1 $/$'/>*-- ,   *6N/;>$= (  
$/$'/>*--  '-A6  1/1, 6 (/'  A8-N/;-1  % ;)I/.'61 , 2-A)8-*I.>0-- , %/2;6 & *6$ 
*67-*6D'  I/81-8/(6'=$>  %67)$'(6 .-7*/$'- ,  1/'-(+ , %/'/8+)  &$./(*/   /' -
*/$>'$>  % '-A&  5/5. 36%6> O) ?6(-$-1/$'=  *6<.D;6)'$>  -  A8- -?1)*)*->N  *6 
8+*%6N 6%0-,:  /'%6'+  *6?6;, %8&C)*-) 8+*%/(  76E)  A8- ?61);.)*--  $%/8/-
$'-  (86E)*->  F)1.- , '/  )$'=  A8- </.=C),  6%'-(*/$'-  (  A/*-16*--  $-'&60--  
A86(/2/  A/.&C68-> 2/./(*/2/  1/?26. 

4+  0-%.-7*/  1)*>)1$>  (1)$')  $ %/$1-7)$%-1- 9*)82->1- . #?1)*) -
*-)  *6C),  $&'- , $&E*/$'- , .-7*/$'*+N  %67)$'(, 7)8'  .-7*/$'- , 1/'-(60--  -  
(+$'&A6)'  *)A/$8);$'()**/,  A8-7-*/,  -*/,  /0)*%-  8+*%/( , '/(68/( , -?1) -
*)*->  $A8/$6 -  A8);./O)*-> , (  '/1  7-$.)  -  -*I.>0-- . B'/  *)  /'8-06)'  *6.- -
7-> ($)N -*+N  I6%'/8/(  -?1)*)*->  -*I.>0-- , %/'/8+)  -?&76)' %.6$$-7)$%6> 
9%/*/1-7)$%6> *6&%6. 
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M0+.0%"5E%&' 4 #2503%0-+)P5)/*0+%&'  .):"%4D.  "/*43%02*4  5C<)'  ;+4  
+"D%0' 2/0+02*4 3+"B)%49 W).54   

Q$'= ;(6  ().-%-N  I-?-/./2-7)$%-N  1)N6*-?16 8)2&.>0--  A/();)*->  .D -
;), . B'/  ;-*61-7)$%-)  $')8)/'-A+ , &$./(*+)  8)I.)%$+  Ð A8-(+7%-, %&.='&-
86 (  C-8/%/1  $1+$.)  9'/2/  $./(6 . #  2/81/*6.=*+,  1)N6*-?1 .  5)$%/.=%/ 
()%/(  *6?6; %&.='&86, A8-(+7%- A/();)*->  ;.-').=*/)  (8)1>  $;)8O-(6.-  
$/0-6.=*&D  $'8&%'&8& /<E)$'(6 , %&.='&8& /'  ))  '86*$I/8160--  A/;  (.->*- -
)1  2/81/*6.=*+N , I-?-/./2-7)$%-N  -?1)*)*-,   .D;), , %/'/8+)  /'86O6D'  
;-*61-%&  %/$1-7)$%-N 9*)82-, . #  %/'/8+)  </.))  $(>?6*+ $ 86</'/,  A/;%/8-
%- 2/./(*/2/  1/?26, .-1<-7)$%/,  $-$')1+ . W-1<-7)$%6> $-$')16  <+.6  A/;  
$-.=*+1  (.->*-)1  (/$A-'6*-> .  K6*))  1/O*/  <+./  (/$A-'6'=  A8-(+7%-, 
$I/81-8/(6'=  $-$')1&  ;-*61-7)$%-N  $')8)/'-A/( , -  /*6  %/1A)*$-8/(6.6  
(.->*-)  %/$1-7)$%-N 9*)82-, , <&,$'(/  2/81/*/( . M)8O6.6 A/();)*-)  .D;),  
(  &?;). H/8/,  $'86N/1 I-?-7)$%/2/  &*-7'/O)*->  7)./()%6 . M6, %/$1-7)$%-) 
9*)82--  $(/-1  ;.-').=*+1  (/?;),$'(-)1  ?6$'6(.>.-  -?1)*>'=$>  .D;),  -  
1)*>'=   /<E)$'(/ . :'86*+ , -1A)8-- , 2;)  9'/2/  *)  A8/-$N/;-./  Ð 86?/8>.-$=, 
-$7)?6.-  $/  $'86*-0  -$'/8-- . #  (  %/*)7*/1  $7)')  (*/(=  </.))  (+$/%-N ')1 -
A/(  86?(-'-> , </.=C)2/  A8/28)$$6 ;/$'-26.-   *68/;+ , %/'/8+)  1/2.-  *6A86(-
.>'=  <&,$'(/  2/81/*/(  .D;),  (  8&$./  $/?-;6*-> . B'/  /<)$A)7-(6./  </.))  
(+$/%-)  ')1A+  86?(-'->  A8-  8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86 , '/  )$'=  
A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- . 

Q$.-  <86'= A/$.);*-)  $'/.)'-> , '/  A/$')A)**/  86?(-'-)  ?6A6;*/2/  /<E) -
$'(6   ')8>./  8)?/*6*$+  $ %/$1-7)$%-1- 9*)82->1- , 6 -N A8-/<8)'6.-  6?-6'-
$%-) $'86*+ . @ *6$'/>E))  (8)1>  ')1A+  86?(-'->  "-'6>  $'6.-  (+C)  A8- ?6-
1);.)*--  $%/8/$'-  (86E)*->  F)1.- . J*-  A8/'-(/A/./O*+  ')1A61  8/$'6  
:`U . B'/  ;/.2/(8)1)**+,  A8/2*/$'-7)$%-,  A8-?*6% ')1A/(  86?(-'->   U?--
6'$%/,  -  F6A6;*/,  9%/*/1-% (  <&;&E)1 . 

H)8)./1  A8/-?/C).  <&%(6.=*/ *6 *6C-N 2.6?6N. B'/  A8-?*6% '/2/ , 7'/   
2/81/*6.=*+,  1)N6*-?1  (.->*->  *6 A/();)*-)  .D;),  </.))  9II)%'-(*/  
<86'= A/;  %/*'8/.=   $ A/1/E=D  ')N  ;-*61-7)$%-N  $')8)/'-A/( , ')N  A8-(+ -
7)%, %/'/8+)  $//'()'$'(&D'  2./<6.=*/,  9%/*/1-%), 86?(-(6DE),$>   </.))  
<+$'8/  A8- </.))  A./'*/1  %/$1-7)$%/1 9I-8) .  M(-O)*-)  (  $'/8/*&  91/0-/ -
*6.=*+N  A8/>(.)*-,  A/;  (.->*-)1   -286DE-N 2/81/*/(  Ð A&'= (  $'/8/*&  
A/')8-   $'86*/, , ;6**/,  %&.='&8/, -$'/8-7)$%/2/  <&;&E)2/ . 

J'$D;6  A/ $')A)*-  *)A/$8);$'()**/$'-   8)6%0-, .D;), ,  A/ -N A/();) -
*-D , (  '/1  7-$.)  -  A/ ;6**+1  A86(//N86*-').=*+N  /826*/( , *6 -?1)*)*-)  
%/$1-7)$%-N 9*)82-, , 1/O*/  $&;-'=  /  <&;&E)1  2/$&;68$'(6,  *68/;6 . 



!

!#"'!

@8)1)**/,  .62 -?1)*)*->  A/%6?6').),  (  A/();)*-- , (  A$-N-%) .D;),  A/-
$.)  -?1)*)*->  %/$1-7)$%-N 9*)82-,  Ð A/%6?6').= *6C),  $&E*/$'- .  Q$.-  
8/$'  A8)$'&A*/$'-  ?6A6?;+(6)' A/ /'*/C)*-D  % 8/$'&  $%/8/$'-  (86E)*->  
F)1.-  Ð /<E)$'(/  *6N/;-'$>  (  </.))  ?;86(/1  $/$'/>*-- , 7)1  %/2;6 8/$'  A8)-
$'&A*/$'-  *67-*6)'$>  ;/  *676.6 8/$'6  $%/8/$'-  (86E)*->  F)1.- . H$-N-%6 
.D;),  *)A/$8);$'()**/  8)62-8&)'  *6 -?1)*)*-)  A./'*/$'-  %/$1-7)$%/2/ 
9I-86 , %&.='&86 Ð $ (8)1)**+1  .62/1 .  

@ 1991-1993 2/;6N  *68/;  K/$$--  /'8)62-8/(6.  *6 -?1)*)*-)  A./'*/$'-  
%/$1-7)$%/2/ 9I-86  86*=C), 7)1  F)1.>  16%$-16.=*/  &$%/8-.6 $(/)  (86E) -
*-)  (2003 2.).  :::K  86$A6.$>.   

:.);/(6').=*/ , ;.>  '/2/ , 7'/<+  $'86*6 86?(-(6.6$= (  A86(-.=*/1  
*6A86(.)*--  )$'=  ;(6  $'86')2-7)$%-N A&'- : 

- H)8)*-16'=  '& %&.='&8&, %/'/86> /<)$A)7-(6)'  %/*'8/.=  *6;  86</'/,  
.-1<-7)$%/, , 2/81/*6.=*/,  $-$')1+ . 

- @ 861%6N -1)DE),$>  %&.='&8+ I/81-8/(6'=  '6%&D $/0-6.=*/ -
8)?/*6*$*&D  $'8&%'&8& /<E)$'(6 , %/..)%'-(/( , A8- %/'/8/,  .D;-  A8/$'/  
<+.-  <+ (+*&O;)*+  <86'= A/;  %/*'8/.=  $(/-  2/81/*6.=*+)  (+A.)$%- , 
*6A86(.>> ().-%&D  9*)82-D  "/$1/$6  *6 $/?-;6*-) .  B'/  ?*67-'  (/  2.6()  
$'86*+ , %/..)%'-(/(  ;/.O*+  $'/>'=  $//'()'$'(&DE-)  .D;- . J*-  *6?(6*+  
8)?/*6'/861-  (86?*/(-;*/$'=  A6$$-/*68-)( ), '6% %6% A/.*))  ;8&2-N 1/2&'  
(N/;-'=  (  8)?/*6*$+  $ %/$1-7)$%-1- 9*)82->1-  -  A)8);6(6'=  76$'= A/.&7)* -
*/,  9*)82--  /%8&O6DE-1. Q$.-  /*-  <&;&' 8)6.=*+1-  .-;)861-  Ð /<E)$'(/  
<&;)'  </.))  &$A)C*/  86?(-(6'=$> A8- -?1)*)*--  %/$1-7)$%-N 9*)82-, , '/  
)$'=  A8- 8/$')  -.-  A6;)*--  A./'*/$'-  %/$1-7)$%/2/ 9I-86 . !89*;-*2 , (/$A- -
'6*-)  (+*&O;)*+  -;'-  ?6 9'-1-  -?1)*)*->1- . 

 
 

M+"342;4%03&) -%)+644  
-  9*)82--   286(-'60--  -  (86E)*-> , %/'/8+)  A)8)')%6D'  ;8&2 (  ;8&26 (  

16$C'6<) %/$1/$6.  U. U;61)*%/ , @.@. L(68/(6  @.H.  ].+*0)(6  -  ;8 .  9'-  A/-
.> -  $/A&'$'(&DE-)  -1  9II)%'+  *6?+(6D'$> 286(-162*-'*+1- . @ 86</'6N 
@.# . !6<)0%/2/ , @.@. L(68/(6 , @." . "/*/(6./(6 , U.: . S&)(6, @.# . 4)8%&./(6 , 
: ." . "6;+8/(6 , : .@. H./'*-%/(6  -  ;8 .  /*-  *6?+(6D'$> 286(-;-*61-7)$%-1- , 
;-*61-7)$%-1   -  16$$/(/ -(-N8)(+1-   A/.>1-  -  $-.61- . @ 86</'6N 4 .! . 3).) -
2-*6  9'/  A/.)   A/.)  *6?(6*/  16$$/;-*61-7)$%-1 .  G86(-$A-*/(+)  9*)82--  
%6% ')81-*  /</$*/(6.  @.W. M>'./( . #1  /</$*/(6*6  -  %/*0)A0->, ')/8->  (?6-
-1/$(>?-   9.)%'8/162*-'*/,  -  286(-$A-*/(+N  9*)82-, . :1 .: M>'./(  @. 



!

!#"(!

W.  H/.>8-?60-/**6>  1/;).=  *)/;*/8/;*/2/  I-?-7)$%/2/  (6%&&16. 5/(/$- -
<-8$%, #?;6').=$'(/  -*$'-'&'6  16')16'-%- , 1998, 183$. 

 
M+"342;4%03&) 4 -5)/*+0."6%4*%&)   /02.4$)2/4)  -%)+644,  

3D"4.0239DE .)N<#  %4.4  
F*6*->  .&7C)  (/$A8-*-16D'$>  7)8)? *6'&8*+)  1/;).-  -  286I-%-.  
@/?=1)1 286I-%, %/'/8+,  /'86O6)'  9.)%'8/162*-'*&D  6%'-(*/$'=  

:/.*06  -  $/A/$'6(-1  )2/  $/  $%/8/$'=D (86E)*->  F)1.- .  

 
56./O-1  286I-%- ;8&2 *6 ;8&26. :'6*/(-'$>  /7)(-;*+1 , 7'/  %/2;6 A/%6-

?6').-  /;*/2/  286I-%6 -;&'  (*-? , '/  ;8&2/2/  76E)  Ð (()8N.  
 



!

!#")!

 
@.W. M>'./(  /</$*/(6.  ?6%/* *)A8)8+(*/$'-  A/.*+N  9.)%'8-7)$%/2/, 

162*-'*/2/ , 286(-'60-/**/2/  -  $A-*/(/2/  '/%/( .  



!

!##+!

 
:1 .: M>'./(  @. W. H/.>8-?60-/**6>  1/;).=  *)/;*/8/;*/2/  I-?-7)$%/2/  

(6%&&16. 5/(/$-<-8$% . #?; -(/  #*$'-'&'6  46')16'-%- , 1998 2. 
http://prometheus.al.ru/phisik/dyatlov.zip) 

@ $//'()'$'(--  $ %/'/8+1  *6<.D;6)'$>  A)8)')%6*-)  286(-$A-*/(/,  
9*)82--  (  9.)%'8/162*-'*&D , -  *6/</8/' . 

J;*-1  -? 168%)8/( 286(-$A-*/(/,  9*)82--  >(.>)'$>  $%/8/$'= (86E)*->  
F)1.- . J;*-1  -? 168%)8/( 9.)%'8/162*-'*+N  9*)82-,  (  $/.*)7*/,  $-$')1)  



!

!##*!

>(.>)'$>  7-$./  @/.=I6 . Q$.-  1+  *6,;)1  $8);*))  A/ %6O;/1& -? 9'-N 168%)-
8/(  ?6 11 .)' , '/  A/.&7-1  $.);&DE))  $//'*/C)*-) . 

 
://'*/C)*-)  $-11)'8-7*/) , %6% A8);$%6?+(6. @.W. M>'./( , */  *)  -;) -

6.=*/) . B'/  $(>?6*/ $ ')1 , 7'/  $%/8/$'= (86E)*->  F)1.-  ?6(-$-'  -  /'  A./'*/ -
$'-  ()E)$'(6 , %/$1-7)$%/2/ 9I-86 , 9*)82-,  ;6.=*)2/  %/$1/$6. @ '/  (8)1>  %6% 
7-$.6  @/.=I6  N686%')8-?&D' 6%'-(*/$'=  *6C)2/  :/.*06 . B'/  $//'*/C)*-)  
1)*>)'$>  A8- 8/$')  -  A6;)*--  $%/8/$'-  (86E)*->  F)1.-  /'  2/;6  % 2/;& , /'  
;)$>'-.)'->  % ;)$>'-.)'-D . 

 
M+"342;4%03"9 -%)+649:  4D3)+N)%49 3#5/"%03, D).5)*+92)%49 4 

42*0+4$)2/4)  20A&*49 
:(>?= (&.%6*-7)$%/, 6%'-(*/$'-  $ ().-76,C-1-  -$'/8-7)$%-1-  $/<+ -

'->1-  (+>(.)*6  ;6(*/ . #?()$'*6  (?6-1/$(>?= 16$$/(+N 1-2860-,  .D;),  -  
$-.=*+N  -?()8O)*-,  (&.%6*/(  (/  II Ð I '+$>7).)'->N  ;/  *6C),  98+. :(>?= 
>(*6>.  



!

!##"!

 
:1 .: 5-%/*/(  U. #$'/8->  /'1/8/O)**+N  (  %/*')%$')  2./<6.=*/2/  A/')A -

.)*-> . H-')8 , 2008. 
4/E*+)  9I-8*+)  A/'/%- , :@#  ();&'  % ?)1.)'8>$)*->1 , % $*-O)*-D  

')1A)86'&8+ . 5/  /*-  ;6D'  9*)82-D  *68/;61 , & %/'/8+N $%/A-.6$= (  <)$$/-
?*6').=*/1  A8);&$'6*/(%6 *6 86?(-'-) . 

K6?*+) (-;+  -  A8/>(.)*->  %/$1-7)$%-N 9*)82-,  (?6-1/$(>?6*+  1)O;&  
$/</, : /;*/  A)8)')%6)'  (  ;8&2/) . 



!

!###!

!"#$#%&'()$*+,-./(0,12.3(4.%2#(5,12,&$/%,-.63((
((((((((((((((((&,178($#%&*(1.$#)#9#(::;(

!"#$%&&'''()*+,-*(./&$01,20,&3456&55&347*7548895:;($!-<=>/#?*-,?@

J'$D;6  -1))1  $/(A6;6DE-)  ')*;)*0--  (  7-$.)  ?)1.)'8>$)*-, , $%/8/$'-  
(86E)*->  F)1.- , $/.*)7*/,  6%'-(*/$'- , ')1A6N 8/$'6  @@H, (/,*61-  -  ' .; . 
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,-./012345/06"0/7281957:;"74<=4>07->0"
?@0.2.98"ABCBD"2"59.143106"0/7281957:"?325.0"
,9.:E0"/0/"5>4F144"G0"''".47D"

H8-  9'/1  9.)%'8/162*-'*+)  -  286(-$A-*/(+)  9*)82--  0-%.-7*/  1)*>D'  
$(/)  $//'*/C)*-) . 4/1)*'  $1)*+  ?*6%6 %/88).>0--  1)O;&  *-1-  Ð  (6O*), -
C-)  -$'/8-7)$%-)  A)8-/;+  (  86?(-'--  -$'/8-- , <-/'+ . 
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M+"34*"(49 , 302;+49*4)  5C<E.4    
H/  A/(/;&  $&E)$'(/(6*->  /$/</2/  1)N6*-?16 (/$A8->'->  286(-'60--   

&7)*+)  (+$%6?+(6D' 86?.-7*/)  1*)*-) . 5)%/'/8+)  -$$.);/(6').-  $(/;>'  
9'/'  1)N6*-?1  % *6.-7-D  286(-'60-/**+N  8)0)A'/8/(  *6 &8/(*)  (-$/7*+N  
/';)./(  2/./(*/2/  1/?26 -  9A-I-?6 . 5/  )$'=  -  </.))  86;-%6.=*+)  '/7%-  ?8)-
*-> . @+$%6?+(6D'$> A8);A/./O)*-> , 7'/  9*)82-> 286(-'60-/**/2/  A/.>  (/$ -



!

!##&!

A8-*-16)'$>  ($)1  2/./(*+1  1/?2/1  -  ($),  *)8(*/,  $-$')1/, , 7'/  *6 -?1)*) -
*-)  A8-'>O)*->  7)./()%  8)62-8&)'  %6O;/,  %.)'%/,  $(/)2/  ').6 .  @);= ;6O)  
<)? *)8(*/,  $-$')1+  $61+) A8/$'+)  86$')*->  "?*6D' " 2;)  ()8N, 6 2;)  *-? . #  
86$'&' '/7*/  %/8*>1- (*-? , 6 $')<.)1  (()8N.  

L  7)./()%6  $-$')16  (?6-1/;),$'(->  $ A8-'>O)*-)1  ()$=16 86?*//<86?*6. 
K)0)A'/8+ , (/$A8-*-16DE-)   A/./O)*-)  7)./()7)$%/2/  ').6  (  A8/$'86*$'() , 
*6N/;>'$>  (  ?/*)  $.&N/(/2/  6AA686'6, 6 ?/*6 (/$A8->'->  ;.-').=*+N  286(-'6 -
0-/**+N  #2*&%&%#0 Ð 9A-I-?  Ð *6N/;-'$>  (  ?/*)  2/81/*6.=*/,  8)2&.>0-- . 5/  
9'-  ?/*+  /;*/(8)1)**/  >(.>)'$>  -  "$')8O*)1 " 2/./(*/2/  1/?26 %6% 162*-' -
*/2/  %/.)<6').=*/2/  %/*'&86. @+N/;-' , 7'/  ?/*+  (/$A8->'->  162*-'*+N  -  
286(-'60-/**+N  (/?;),$'(-, , 6 '6%O) 2/81/*6.=*/,  8)2&.>0-- , (  *6C)1  ').)  
I-?-/./2-7)$%-   $/(1)E)*+ .  

J;*/  A8/$'/)  *6<.D;)*-) : *6C 7)8)A A/N/O *6 $I)8-7)$%&D 6*')**& , 
%/'/86> "$1/'8-' " (*-? , '/  )$'=  %6% <+ $/<-86)'  ')  -?.&7)*-> , %/'/8+)  -;&'  
-? $61/,  F)1.- . 5)  *6A86(.)*6  .-  /*6  *6 (/$A8->'-)  286(-'60-/**+N  (/.* , 
-;&E-N  -? F)1.- ? J;*/(8)1)**/  (  *6C),  16%&C%) 7)8)A*+)  A.6$'-*+  86$-
N/;>'$> , 7'/  "/<.)276)' " A8/*-%*/()*-D  (  2/./(*/,  1/?2 -?.&7)*-,  -? "/$ -
1/$6. 4/O*/  $;).6'=  -*')8)$*+,  (+(/; : *6C 7)8)A &$'8/)*  '6%, 7'/<+  2/-
./(*/,  1/?2 1/2  8)62-8/(6'=  *6 -?.&7)*->  F)1.-  -  $86(*-(6'=  -N $ -?.&7) -
*->1-  "/$1/$6 . #  *)  $.&76,*/  1*/2-)  1/*6N-  &N/;-.-  (  2/8+, (  /;-*/7) -
$'(/ , (  '-C-*&  -  $7-'+(6.-  9'-  -?1)*)*-> , 286(-'60-/**/ -162*-'*+)  A/.> . 

Q$.-  /*-  $/(A6;6D' , ($)  (  A/8>;%). 4+  O-()1  (  2681/*--  8)?/*6*$/(  
"/$1/$6  -  F)1.- . 5/  )$.-  1)O;&  *-1-  86$$/2.6$/(6*-) , *)%/)  A8);8)?/*6*$ -
*/)  $/$'/>*-) , '/  9'/  /?*676)' , 7'/  A/;  (/?;),$'(-)1  "/$1/$6  F)1.>  $%/8/ 
*67*P'  -?1)*>'=$>  -  % 9'/1&  *6;/  2/'/(-'=$> . B'& 86?*-0&, (-;-1/ , -  $A/-
$/<*+  &./(-'=  /$/</  7&($'(-').=*+)  .D;- , 8)?/*6'/8+ . J826*-?1  *6 9'& 
86?*-0&  /'8)62-8&)'  -  -?1)*)*-)1  2/81/*6.=*/2/  I/*6 .  

"!);6 " (  '/1 , 7'/  1+  $/0-6.=*+ , 1+  </.=C),  76$'=D $'6.-  /<E)$'()* -
*-%61- . H/9'/1&  1/?2 '&'  O) *67-*6)'  6*6.-?-8/(6'=  -)868N-D $/0-6.=*+N  
/'*/C)*-, , 8)6%0-D ;8&2-N /$/<), , &.6(.-(6)'  %'/ $/N86*>)'  $A/%/,$'(-) , 
%'/ *67-*6)'  ;),$'(/(6'=  $//<86?*/  $-'&60-- , -E)'  ?6 %)1 *6;/  -;'- , %/1& 
A/;86O6'=, %/1& A/;7-*-'=$> . M.> *6$ 9'6 -*I/8160->  $),76$ </.))  (6O*6, 
7)1  A8);7&($'(-)  ?)1.)'8>$)*-, ,  0&*61-  -  ;8&2-N $'-N-,*+N  <);$'(-, . ]/ -
'>  86*=C) 9'/  <+./  </.))  (6O*/  ;.>  (+O-(6*-> .  56C6 8)6%0-> *6 &8/(*)  
2/81/*/( , A/();)*->  A8- 9'/1    A/7'-  %6% & O-(/'*+N . :'6>  (  9'/,  $-'&60--  
-$A+'+(6)'  <)$A/%/,$'(/ , 6%'&6.-?-8&)'$> 2/'/(*/$'=  % ;)>').=*/$'- . 

"/2;6  F)1.>  &86(*/()C)*6  $ "/$1/$/1  -  .D;- , -  ?()8-  $'6*/(>'$>  $A/-
%/,*)) .  
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/01234$/156$51$77$8$779$:;41$3$<01234$!"#$=;>?3$

J$*/(*+)  A-%- 286I-%6 G6*D $/(A6;6D'    $ '/7%61-  -?1)*)*->  ?*6%6 
&$%/8)*-> (86E)*->  F)1.-  (  2/;-7*+N , ;)$>'-.)'*-N  0-%.6N. S'/  $61/ A/ 
$)<) &;-(-').=*/ . #  ;).6)'  </.))  A/*>'*+1  $/(A6;)*->  '/7)%  6*/16.-,  $ 
(6O*),C-1-  -$'/8-7)$%-1-  $/<+'->1- . 
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G86I-%- <.-?%-, */  ;6.)%-  /'  $/(A6;)*-> .  
H/  *)%/'/8+1  A6861)'861 $/(A6;)*-,  </.=C) . 
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H8);$'6(.)**+,  286I-%  $ 0-%.-7)$%-1 -*;)%$/1  <+.  86?86</'6* "./ -

;/1  G6*D (Claude Ganeau) )E)  (  1947 2/;& .   #$N/;*/,  '/7%/,    /*  A/$7-'6.  
$-?-2-D  ($)N /$*/(*+N  A.6*)'   :/.*)7*/,  $-$')1+ .  @ %6O;+, %/*%8)'*+,  
1/1)*'  (8)1)*-   A.6*)'6  1/O)'  ;(-26'=$>  (  $'/8/*&  '6%/,  -;)6.=*/,  $-?- -
2-- , 6 1/O)'  &N/;-'=  /'  *)) . B'/  /'86O6)'$>  (  ))  &2./(/,  $%/8/$'-  ;(-O)*->  
A/ /8<-') . 

"./;  G6*D $I/81&.-8/(6.  Ç?6%/* 8-'1/(  (8)1)*- È $.);&DE-1  /<86-
?/1 : Ç:'6<-.=*/$'=  -.-  *)$'6<-.=*/$'=  1-86 *6A8>1&D $//'*/$-'$>  $ 86?-
*-0),  $&11+ ($)N 86$'&E-N I6? 0-%./(  A>'-  1);.)**+N  A.6*)'  -  $&11+ 
($)N &<+(6DE-N I6?. H/%6 -'/2/(+,  8)?&.='6'  /$'6P'$> A/?-'-(*+1 , F)1.>  
<&;)'  -1)'=  ')*;)*0-D  % /'*/$-').=*/,  $'6<-.=*/$'-  -  9(/.D0-- ; %/2;6 
8)?&.='-8&DE6> /'8-06').=*6 , F)1.>  (N/;-'  (  A)8-/;  %8-?-$6 -  -*(/.D -
0-- È. 

@ K/$$--  )$'=  -$$.);/(6').- , %/'/8+)  ;/%6?6.-  A8/2*/$'-7*/$'=  ;6**/ -
2/ 286I-%6. 

http://instituteoftime.ru/time/ganeau1/ 
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56  ;6**&D  86</'& /<86'-.  (*-16*-)  6$'8/./2  U*;8)  !68</  (AndrŽ 
Barbault, 1921). J*   A/%6?6., 7'/  %/.)<6*->  0-%.-7)$%/2/ -*;)%$6 /'86O6D'  
-?1)*)*->  (  A8);).6N  </.=C/2/  36.000-.)'*)2/  2/;6  H.6'/*6 . H.6'/*  $7-'6. , 
7'/  (  *676.)  %6O;/2/ '6%/2/ 0-%.6 A.6*)'+  $/<-86D'$> (1)$') . :  ')N  A/8 
;6**+,  (-;  286I-%6  *6?+(6D'  286I-% !68</ . 
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/01234$510678$!"#$9:;<3$3$$
;104:0$=>?@7=A@7B$=;:@C$
D@141$4700:<EF33$;:GH>$$
47=;3I:=43;3$J@:0K3E;3$3$
23D3I:=43;38$=7F31<L@C;3$
M07F:==1;3$N$;30:$$
$
$
$

O7J223F3:@AC$4700:<EF33$M7$++P<:A@3;$3@A:0N1<1;$1@7;1<3B$
@3G@:B$76<1I@7=A3$3$H1N<:@3E$=$M7A741;3$/OQ$RK1<14A3I:=43S$
47=;3I:=43S$<>I:BT$N$>;:0:@@CS$U307A1S$=:N:0@7K7$M7<>U103E$

J*  '/7*))  $(>?6* $/  $%/8/$'=D (86E)*->  F)1.- .  
H/  $&'- ,  286I-% /'86O6)'   A)8)'/% 286(-A-*/(+N  9*)82-,   $/.*)7*/,  

$-$')1)  (  9.)%'8/162*-'*+) , -  *6/</8/' . B'/  <+./  $;).6*/  *)?6(-$-1/  /'   
-$$.);/(6*-,  M>'./(6  @.W. -  <)? A/*-16*->   %6%-) %/$1-7)$%-) 9*)82--  /' -
86O6D' ;6**+)  286I-%-. 

S'/  (+?+(6)'  /$/</)  -?&1.)*-)  -  &(6O)*-)  % A8/;).6**/,  -1-  86</') . 
J;*-  -  ')  O) 8)?&.='6'+  1/O*/  A/.&7-'=  86?*+1-  A&'>1- . 

J;*6%/  286(-A-*/(+)  9*)82-- , (-N8)(+)  %/$1-7)$%-) 9*)82--  (/?*-%6-
D'  *)  '/.=%/  (  $/.*)7*/,  $-$')1) , */  -  A8-N/;>'  -? ;6.=*)2/  %/$1/$6. :/( -
1)E)*-)  286I-%6 !68</  $ 168%)861- '6%-N 9*)82-,  (G"W Ð 26.6%'-7)$%-) 
%/$1-7)$%-) .&7- ) A/%6?+(6)', 7'/  A8- -N 8)?%/1 -?1)*)*--  $/2.6$/(6* -
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*/$'= , $//'()'$'(-)  286I-%6 !68</  -  $%/8/$'-  (86E)*->  F)1.-  A/ 2/;61 , ;) -
$>'-.)'->1  A8/A6;6)' . 5/  ?6')1  (/$$'6*6(.-(6)'$> . 

3/  )$'=  A/ ;(-O)*-D  A.6*)'  1/O*/  A8);&26;+(6'=  ?*67-').=*&D , (  *) -
%/'/8+N &$./(->N  </.=C&D  76$'= %/$1-7)$%-N 9*)82-, , %/'/8+)  A8);/A8) -
;).>D'  $%/8/$'= (86E)*->  F)1.-  -  <-/'-7)$%-) , $/0-6.=*+)  A8/0)$$+ *6 
F)1.) . 

@ $(>?- $ 7)1   (6O*/  &7)$'=  16')16'-7)$%-)  /'86</'%-  ;6**/2/  286I- -
%6. 

!"#$%&'!#()'*+,,-.+,,'/0123''
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!"#$%&'!#()*'+,-'./01%''%'234#3'561(#'7%&1#'86(9"#4:/5# !
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 G86I-%- (?>'+  $ $6,'6  #*$'-'&'6  (8)1)*- . U('/8 , <)?&$./(*/  '6.6*'.- -

(6> .-7*/$'= ,  A8);A/7).  /$'6'=$>  -*%/2*-'/ .  
http://instituteoftime.ru/about/ 

 
 

M+"P4/4 , ;0/"D&3"CB4)  P#%<".)%*"5E%#C D"3424.02*E +"D34*49 
0AB)2*3" , -/0%0.4/4  0* /02.4$)2/4:  -%)+64'  

"/$1-7)$%-)  9*)82--  1*/2/.-%- . @  $(/),  /$*/()  9'/  9*)82--  286(-'6 -
0-- , (86E)*-> , 9.)%'8-7)$%-), 162*-'*+)  9*)82-- É  468%)8/1 , '/  )$'=  A/-
%6?6').)1, -N -*')*$-(*/$'-  (+$'&A6)'  $%/8/$'= (86E)*->  F)1.-  -  16$$6 
;8&2-N. B'/  A8-8/$'  %/.)0  ;)8)(=)( , -*')*$-(*/$'=  /<86?/(6*->  (  *-N  -?/ -
'/A/( ,  &8/()*=  "6$A-,$%/2/  1/8> , ')1A)86'&86  *6 F)1.) , -*')*$-(*/$'=  
G"W (26.6%'-7)$%-) %/$1-7)$%-) .&7- ), 7-$.6  @/.=I6    -   ;8 .  

J'$D;6  -1))1   9'-  >(*/  *)  $.&76,*+)  ?6(-$-1/$'- . 
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 3)1A+  8/$'6  @@H ($)N $'86*  1-86, 9%/*/1-7)$%-)  -  ;8&2-)  A/%6?6').-  

$'6'-$'-7)$%-  $(>?6*+ $/  $%/8/$'=D (86E)*->  F)1.- , %/'/86> (+86O6)'$> 
7)8)? LOD (Length Of Day).  LOD    -   ;.-').=*/$'=  ?)1*/2/  ;*>  (  %/.-7)$'()  
1-..-$)%&*;  /'%./*)*->  ;6**/2/  ;*>  (*);).- , 1)$>06, 2/;6 ) /'  $8);*)2/ .  

Q$.-  1+  (/?=1)1  %/*%8)'*&D $'86*&, '/  ')1A+   8/$'6  @@H <&;&' %/.) -
<6'=$> (/%8&2 LOD. 

@ '/7%6N 16%$-16.=*/,   -  1-*-16.=*/,  $%/8/$'-  (86E)*->  F)1.-  Ð (  
'/7%)  $-*2&.>8*/$'-  (  86?(-'--  $/?*6*->  .D;),   - A8/-$N/;-'  $1)*6  .-;) -
8/( , 8/$'  86?.-7-,  (  ')1A6N 9%/*/1-7)$%/2/  8/$'6 . 
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 B'6  ?6%/*/1)8*/$'=  A8/>(.>)'$>   *6 </.=C-N  /'8)?%6N (8)1)*-  78)? 

I6%'+  *)86(*/1)8*/2/  86?(-'->  86?*+N $'86*  (  -$'/8-- . 56 ;.-').=*+N  -$-
'/8-7)$%-N  /'8)?%6N ;6**+N  A/ LOD *)' , */  $%/8/$'= (86E)*->  F)1.-  1/O*/  



!

!#$(!

8)'8/$A)%'-(*/  /0)*-'=  A/ 86?*+1 A/%6?6').>1,  (  '/1  7-$.)  -  A/ &8/(*D  
"6$A-,$%/2/  1/8> . 

 
 
M).)*-)  $'86*6 *6 28&AA+ $ 86?.-7*+1  ?*6%/1 %/88).>0--  1)O;&  ')1 -

A61- 8/$'6  @@H -  LOD $/(A6;6)'  $  2)*)'-7)$%-1-  86?.-7->1-  -N *68/;/( , 
;/1-*-8&DE-1-  26A./28&AA61-. 

LOD $.&O-'  168%)8/1   -*')*$-(*/$'-  -?1)*)*->  ($)N %/$1-7)$%-N 
9*)82-, , (  %/'/8+)  A/A6;6)'  *6C6 A.6*)'6 . B'/  *)  '/.=%/  -  ;6O)  *)  $'/.=%/  
9.)%'8/162*-'*+)  9*)82-- . :&'=  -N 1*/2//<86?*6  ($1.: "/$1-7)$%-)  9*)82--  
-  7)./()7)$'(/ : 286I-%- ;.>  86?1+C.)*-, . 4 .: 2017). 

#1)**/  $/(/%&A*/$'=  9'-N %/$1-7)$%-N 9*)82-,  $&E)$'()**+1  -  $61+1 
*)A/$8);$'()**+1  /<86?/1  $%6?+(6)'$> %6% *6 86</')  *6C)2/  2/./(*/2/  1/? -
26, '6% -  *6  86?(-'--  <-/'+ .  
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!#$)!

 
 
M6O) $%/8/$'= <-/N-1-7)$%-N  8)6%0-, 1)*>)'$>  (  $/2.6$--  $ -?1)*)*- -

)1  LOD F)1.-  ($1. ̀ */.=  : .) 
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J'$D;6  '6%-) ?6(-$-1/$'-  (  -$'/8-- : 
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K&$$%-) A/ 86$A8/$'86*)**/1&  1*)*-D  -1)D'  </.))  86?(-'&D  A86(&D 
A/./(-*&  2/./(*/2/  1/?26 A/ /'*/C)*-D  % 1*/2-1  ;8&2-1  *68/;61 . #  A8- 
?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  8/$.6  1/E=  *6C),  $'86*+ .  H8-  8/$')  
Ð 1+  ')8>.-  $(/)  .-;)8$'(/ . 

Q$'=  *68/;+ ,  %/'/8+)  '6%O) /'*/$>'$>  %  &$./(*/  A86(/A/.&C68*+1 . 
 

 
 
W)(/A/.&C68*+)   -  A86(/A/.&C68*+)  *68/;+  .&7C)  86?(-(6D'$> (  $(/)  

%/$1-7)$%/) (8)1>  -  *6 $(/),  ')88-'/8-- . H8-  *6$'&A.)*--  9A/N- /$(/)*->  
*/(+N  ?)1).=    .)(/A/.&C68*+)  (+<86.-   %/*'-*)*' , 1)$'/  /<-'6*-> , 2;)  
;6O)   ;)8)(=>   76E) 86$'&' .&7C)    A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . 

 568/;   A8)&$A)(6)' (  1-8)  A8- $(/-N  %/$1-7)$%-N 9*)82->N -  ')8>)'  
')1A+  86?(-'->  A8- *)  $(/-N . 
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M+"P4/4  ;0<*3)+N<"CB4)  *)D42, $*0 02%03%&) "%0."544  P4%"%203&: 
;0/"D"*)5)'  239D"%& 2 "%0."549.4  /02.4$)2/4:  -%)+64' , LOD 
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   B.)%'8/162*-'*6>  6%'-(*/$'=  :/.*06   $(>?6*6 $  286(-$A-*/(/, . J' -

$D;6 -  '6%-) 286I-%-:  
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:'6'-$'-7)$%6>  $(>?= 9%/*/1-7)$%-N, I-*6*$/(+N  A8/0)$$/(  $ %/$1-7)-

$%-1- 9*)82->1-  *)8);%/   ?)8%6.=*/ 1)*>)'$> . B'/  N686%')8*/ ;.>  '+$>7) -
.)'*-N , $'/.)'*-N  -  2/;/(+N  0-%./( . 
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  36%6> $1)*6  %/88).>0-/**+N  ?6(-$-1/$'),  $/(A6;6)'  $/  $1)*/,  %.6-

$')8/(  86$')*-, , 9.-' . 
H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-  *6C)  1+C.)*-)  $'6*/(-'$>  </.))  

/;*/A./$%/$'*+1 , %/.-7)$'()**+1 , &'867-(6> %67)$'()**&D /A8);).)* -
*/$'= . 

J;*/(8)1)**/   $ 8/$'/1  16')16'-?60--  *6C)2/  1+C.)*-> , 76$'/'+  
8/O;)*->  ().-%-N  16')16'-%/(  86$'&' -  A/')8-  .D;),  (  (/)**+N  %/*I.-% -
'6N.  
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3/  )$'=  8/$'  I-*6*$/(/,  628)$$-(*/$'-  *6 8+*%6N A8- 8/$')  $%/8/$'-  
(86E)*->  F)1.-   /<&$./(.)*6  -  $//'()'$'(&DE-1  -?1)*)*-)1  $/$'6(6  %8/(- . 

 
M+"P4/4  ;0  P4%"%2030.# 2)/*0+#  O32*+"544, ;0/"D&3"CB4)  )60 3&20/#C   

D"3424.02*E 0* /02.4$)2/4:  -%)+64'  
U($'86.->   *6N/;-.6$=  ;6.)%/  /'  /$*/(*+N  ')6'8/(  (/)**+N  ;),$'(-, , (  

$-.&  7)2/   1/O*/  $ </.=C-1  /$*/(6*-)1  /'*/$-'=  /$/<)**/$'-  86?(-'->  )2/  
I-*6*$/(/2/  $)%'/86 /'  %/$1-7)$%-N 9*)82-, . 
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36%/) 86?(-'-)  <6*%/($%/2/ $)%'/86 <+./  (  '/  (8)1>  -   (  1-8/(/,  9%/-
*/1-%)  (  0)./1 . 
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J"%%&)  0 D"3424.02*4 2/0+02*4 :4.4$)2/4:  +)"/(4'  0* /02.4$)2/4:  -%)+64'  
4 64;0*)D"   0 3549%44  %" %4:, %" *).;)+"*#+#  W).54  ;0*0/03  

/02.4$)2/060  -P4+"   
 
M(6 ;/%'/86  N-1-7)$%-N *6&%  "/*/(6./(  U.# . -  ]/.16*$%-,  U.: . 

A/.&7-.-  9%$A)8-1)*'6.=*+)  ;6**+)  /  $A/*'6**/1  -?1)*)*--  N686%')8--
$'-% (/;*+N  86$'(/8/( , (/;+ . B'6  ;-*61-%6  $/(A6.6  $ ;-*61-%/,    %/$1-7)-
$%-N 9*)82-,  (  '/'  1/1)*'  (8)1)*- .   

Y).6>  A.)>;6  &7)*+N /'%8+.6  9II)%'  -?1)*)*->  A8/(/;-1/$'-   (/ -
;+  A8- 86?.-7*+N %/$1-7)$%-N >(.)*->N  ($/.*)7*/)  ?6'1)*-) , $-?-2--  A.6-
*)'  -  ;8 .). H8-  9'-N >(.)*->N  1)*>D'$>  286(-$A-*/(+)   %/$1-7)$%-) 9*)8-
2-- .  H6*7).D26 K.@. &$'6*/(-. , 7'/  /*-  $(>?6*+ $ -?1)*)*-)1  *6A86(.)*->  
$A/*'6**/2/  (86E)*->  .)2%-N %8&2/( (  <)?(/?;&C*/1  A8/$'86*$'()  (9'/  $A--
*/(+)  9*)82-- ). `*/.=  : . B. /'%8+.  -?1)*)*-)  $%/8/$'-  <-/N-1-7)$%-N  
8)6%0-, A8- 86?*+N %/$1-7)$%-N >(.)*->N . Q2/ ;6**+)  A/86O6D' 16$C'6<6-
1-  -  ;.-').=*/$'=D  -?1)8)*-, . :/A/$'6(.)*-)  $'6'-$'-7)$%-N  N686%')8--
$'-% ?61)8)**+N  -1  <-/N-1-7)$%-N  8)6%0-, ?6 ;)$>'-.)'->  $/(A6.-  $ A/-
;/<*/,  $'6'-$'-%/,  -?1)*)*->  ')1A/(  8/$'6  @@H (/  ($)N $'86*6N 1-86! 

@-N8)(+) 9*)82-- , %/'/8+)  $A/*'6**/  (/?*-%6D'  (  (/;*+N  86$'(/ -
86N (]/.16*$%-,  U.: .) $/A/$'6(.)*+  $/  $%/8/$'=D (86E)*->  F)1.-  Ð /*-  
/<86?/(+(6.-$=  (  1/1)*'  $1)*+  ?*6%6 ))  &$%/8)*->. @$) (6O*),C-)  -$'/8- -
7)$%-) $/<+'->  *6 F)1.)  A8/-$N/;-.-  -  A8/-$N/;>'  -1)**/   (  '6%-) 1/1)* -
'+  -?1)*)*->  %/$1-7)$%-N 9*)82-, . H/  ;6**+1  ;/%'/86  16')16'-7)$%-N  
*6&%   M>'./(6  @.W. 9'/  $(>?6*/ $ A)8)'/%61-  286(-$A-*/(+N  9*)82-,  (  9.)%-
'8/162*-'*+) , -  *6/</8/' . 

M/%'/8 ')N*-7)$%-N *6&% U0D%/($%-,  @.U. /'$'/>.  ')/8-D  %/$1--
7)$%/2/ 9I-86 . H/  )2/  ;6**+1  /*  -1))'  %86,*) *-?%&D ')1A)86'&8&.  

5/  -1)**/  A8- 8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86  A8/-$N/;-'  ?6-
1);.)*-)  $%/8/$'-  (86E)*->  F)1.- .  #  9'/  A/;'()8O;6)'$>  -1)DE-1-$>  
;6**+1- . 
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M6**6> ')*;)*0->  $/N86*>)'$> ;6O)  A8- 8/$')  ')1A)86'&8+  *6 F)1.)  

A/ A8-7-*)  ;)>').=*/$'-  7)./()%6 . U*/16.--  ')1A)86'&8+ , '/  )$'=  /'%./*) -
*->  /'  $8);*)2/ , $'6'-$'-7)$%-  A8/7*/  $(>?6*+ $/  $%/8/$'=D (86E)*->  F)1-
.- , '/  )$'=  $ A./'*/$'=D  %/$1-7)$%/2/ 9I-86 , %/'/8+,  /<;&(6)'  F)1.D . 

5/  9'/  A8/>(.>)'$>  -  (   8/$')  6%'-(*/$'- , 9II)%'-(*/$'-  ;)>').=*/ -
$'-  </.=C-*$'(6  .D;), .  K+(%- (  86?(-'--  7)./()7)$'(6 , A/>(.)*-)  */(+N  
&$A)C*+N -1A)8-,  A8/-$N/;-.-  %6% 86? A8- A6;)*--  ')1A)86'&8+  *6 F)1.) . 
@/ ($>%/1 $.&76), A8/-?(/;-').=*/$'=  '8&;6  ;6O)  (  @).-%/<8-'6*--  86$')'  
A8- A6;)*--  ')1A)86'&8+ . 

M6**+)  $/.-;*/,  /826*-?60-- . 
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!"#$%&'(&$)%*+,-./'0&$1.2'-3'.24'56'7899':;97<'=$%&*4>'?%.2$&@A'*"B*%B"+$3A'$C'.24'D$,-30'.&43)'EFG'H-B.4&'1-.2'B"D)"'I'799J'%A-30')"."'
C&$D'.24'K"3L'$C'M30B"3)'D-BB433-%D')"."A4.'EK$M';97NJ'"3)'OP*4'C$&'Q"+$3"B'=."+A+*A'EOQ=';97NJR'3$.4'.2".'.2-A'0&"(2')$4A'3$.'A2$1'.24'

/4"&'$3'/4"&',"&-"#-B-./'-3'B"#$%&'(&$)%*+,-./'0&$1.2S'

!"#$%&#'$()*+,#-(+.("/'0.&.1)*$2#3"$(0,$$.$.456.7)8*$.
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 ://'()'$'(-)  8/$'6  A8/-?(/;-').=*/$'-  '8&;6  (  U*2.--   ')1A)86'& -
8)  (+C) , %/2;6 $/A/$'6(.>)1  8)?&.='6'+  ))  -?1)8)*->  *6 ')88-'/8--  ;6**/,  
$'86*+ .  
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 @/ ($)1  :)()8*/1  A/.&C68-)  *6<.D;6)'$>  ?6(-$-1/$'=   ')/8)'-7) -

$%- A8);$%6?6**6> U0D%/($%-1 @.U. 
3)A)8=, (?>( $8);*DD  ')1A)86'&8&  (  U*2.--  (/*6  '/7*/  -?1)8>.6$= 

$'/.)'->1- ),  1/O*/  -$A/.=?/(6'=  *6%/A.)**+)  ;6**+)  ;.>  /<R>$*)*->  1*/ -
2-N -$'/8-7)$%-N  I6%'/( . J%6?+(6)'$>, $'/-1/$'=  86</(  $//'()'$'(&)'  ;-*6 -
1-%) ')1A)86'&8+ , '/  )$'=  A./'*/$'-  %/$1-7)$%-N 9*)82-, , $ %/'/8+1-  8)-
?/*-8&)'  86</'6  *6C)2/  1/?26, -?1)*>)'$>  $/$'6(  %8/(- , ))  2/81/*6.=*6>  
*6$+E)**/$'= . 
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!"#$"%&'(%&)*)+",'%&-.,/0)1,2-33)43#/0)567/-.489&8)6%":,88) 4&);)-"'<)3))
))))))))))))))))))))))))))))/',/63'"-.,=0):/>/:)/')*- &:",38))%&?/#)*)@A1)

!"#$%&&'''()*+$,-./0'1-2!(31)&$4+5*-6(#!#7

B/6')67/%/6'3)
)*%&9",38)C"#-3)

C&#":-",3")67/%/6'3)
)*%&9",38)C"#-3)

B/6')67/%/6'3)
)*%&9",38)C"#-3)

C&#":-",3")67/%/6'3)
)*%&9",38)C"#-3)

B/6')67/%/6'3)
)*%&9",38)C"#-3)

 
 

M/<6(-1  ;6**+)  A/ $/.*)7*/,  6%'-(*/$'-  Ð A/.&7-1  $')A)*=  ?6(--
$-1/$'-  6%'-(*/$'- , A8/-?(/;-').=*/$'-  '8&;6  86</(  /'  %/$1-7)$%-N 9*)8-
2-, . J*6  -*6> , 7)1  & <).+N . :')A)*=  '6%/2/ 86?.-7->  $/N86*>)'$> A/ *6C-  
;*- . #  (  *6C-  ;*-  @@H (  </.=C-*$'()  $'86*  UI8-%-  86$')'  </.))  A8- ?6-
1);.)*--  $%/8/$'-  (86E)*->  F)1.-  -   (+$/%/,  $/.*)7*/,  6%'-(*/$'- . 
#1)**/  (  9'/  %/$1-7)$%/) (8)1>   &().-7-(6)'$>  9%/*/1-7)$%-,  (%.6;  A8); -
$'6(-').),  9'-N $'86*  (  9%/*/1-%& :`U  (  </.=C),  $')A)*- , 7)1  &  A/'/1%/(  
6*2.-76* . 

"/$1-7)$%-)  9*)82--  (.->D'  *6 *6C& I-?-/./2-7)$%&D  6%'-(*/$'=  
-  7)8)? -?1)*)*-)    N686%')8-$'-% (/;+ . 

]686%')8-$'-%- , $(/,$'(6  (/;+  1)*>D'$>  A8- -?1)*)*--  ')1A)86'& -
8+, %/$1-7)$%-N 9*)82-, . J'  -?1)*>DE-N$>  N686%')8-$'-% (/;+  ?6(-$-'  
$(/,$'(6  %8/(- , 86</'6  2/./(*/2/  1/?26 .D;), .  H&<.-%60--  ;/%'/86  N-1- -
7)$%-N *6&% ]/.16*$%/2/  U.: . *6 9'& ')1&  )$'= ,    % $/O6.)*-D , '/.=%/  *6 
6*2.-,$%/1  >?+%). 

https://bemkon.ru/Fragments/Role_of_water.pdf 
J;*6  -? )2/  $'6'),  A)8)();)*6  *6 8&$$%-, >?+%.  
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https://bemkon.ru/Fragments/WATER%20_rus.pdf  
@ *),  6('/8  A8-(/;-'  %6% 8)?&.='6'+  $(/-N  9%$A)8-1)*'/( , '6% -  ;) -

.6)'  $$+.%- *6 250 86</'  ();&E-N  N-1-%/( , I-?-%/(  1-86 (  9'/,  /<.6$'-  
?*6*-, . 

H/  ))  -'/261  1/O*/  $%6?6'=, 7'/  $/(8)1)**6>  *6&%6 (A./'*&D  A/;/ -
C.6  %  A/*-16*-D  ?6(-$-1/$'-  86?(-'->  7)./()7)$'(6  /'  N686%')8-$'-% (/ -
;+ , %/'/8+)  1)*>D'$>  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, .  B%$A)8-1)*-
'6.=*/  &$'6*/(.)*/ , 7'/  (/;6 , 1).6'/*-*  %6% <+ A)8);6D'  -?1)*)*-)  %/$1--
7)$%-N 9*)82-,  *6 &8/()*=   <-/N-1-7)$%-N  8)6%0-,, (   %8/(=  7)./()%6 .  
:A/*'6**+)  -?1)*)*->  N686%')8-$'-% (/;*+N  86$'(/8/( , %/'/8+)  /'%8+.  
"/*/(6./(  U.# ., *)A/$8);$'()**/  $%6?+(6D'$> *6 N686%')8-$'-%6N %8/(- , 
$A-**/1/?2/(/,  O-;%/$'- , *6 86</')  ($),  *)8(*/,  $-$')1+ . 

Q$'= ;6**+)  -  /  '/1 ,  7'/  O-;%/$'-  -?1)*>D'  $(/-  $'8&%'&8& -  $(/, -
$'(6  A/;  (/?;),$'(->1-  A.6*)'  -  ?(P?;. 

 Zubow K., Zubow A.V., Zubow V.A Water Clusters Ensemble as a Inter-
face to Structure of the Epicenter and the Earthquake Mechanism on the Jawa Is-
land (8¡ 73« s. 112¼ 36« e.). J. of Phys. Chem.: An Indian Journal, 2012, vol. 7, no. 
3, 87-95.  

@ '/7%6N <-I&8%60--  286(-$A-*/(+N  9*)82-, , '/  )$'=   (   A-%/(+N, 
%86,*-N ?*67)*->N, %/2;6 &$%/8)*-) (86E)*->  86(*/  *&.D , Ð 9*)82-> (86E) -
*->  A)8)N/;-'  (   286(-'60-/**&D  9*)82-D . #  *6/</8/' . 5/  %/.= *6C 1/?2 
/$/</  A8/;&%'-(*/  86</'6)'  A8- $1)*) , A8- A)8)')%6*--  ;6**+N  %/$1-7)-
$%-N 9*)82-, , '/  -  O-?*= %6% '6%/(6>, $/?*6*-)  (/?1/O*/  -1)**/  *6 '6%-N 
'86*$I/8160->N  %/$1-7)$%-N 9*)82-, .  

@$) 9'/  A/;'()8O;6)'  *)/O-;6**&D  %/*0)A0-D  : . `*/.> . J*  (+ -
;(-*&.  -;)D  $'8&%'&8*/,  (/.*+ : ($)  O-(/)  $'8&%'&8-8&)'$>, 86?(-(6)'$>  
<.62/;68> ), . :1 .: `*/.=  : .B. "/*I/8160-/**+)  %/.)<6*->   1/.)%&. .  Ç"/ -
.)<6').=*+)  A8/0)$$+ (  <-/./2-7)$%-N  -  N-1-7)$%-N $-$')16NÈ. #*$'-'&'  
<-/./2-7)$%/,  I-?-%-  U5  :::K . V-?-7)$%-,  I6%&.=')'  4GL .   

B'/1&  1)N6*-?1& /'  /'().  0)*'86.=*&D  8/.=  (  <-/./2--  86?(-'->  
($)2/  O-(/2/ . 

#$'/8-%- -7&;6%- ?61)'-.-  ?6%/*/1)8*/$'= : -$'/8-7)$%-)  8+(%- (  
86?(-'--  *68/;+ , $'86*+  $()8C6.-  %6% 86? A8- A6;)*--  ')1A)86'&8+  *6 F)1-
.) .   

H/;/<*+)  &7)*+) -7&;6%- $ '/7%-  ?8)*->  %.6$$-7)$%-N *6&7*+N 
(?2.>;/(   $%/A-.-$= (  86?*+N /'86$.>N $/(8)1)**/,  *6&%-. @ $(/),  $/(/%&A-
*/$'-  /*-  A/.&7-.-  */(&D  %68'-*& 1-86:   %/$1-7)$%-) 9*)82--   9'/  )$'=  
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(-N8-  %/$1-7)$%/2/ 9I-86 , /*-  A8/>(.>D'  86?&1*/$'= A8- I/81-8/(6*--  
7)./()7)$'(6 . 

 
 

 
 

J)P59*0+  RRG  4  /"$)2*30  %"2)5)%49 ;+4  4D.)%)%44 /02.4$)2/4:  
-%)+64'  

"/.-7)$'(/  ;)*)2  (  /</8/')  A/ /'*/C)*-D  % $'/-1/$'-  @@H </.=C)  
($)2/  (  "-'6) . 5/  '61  1-*-16.=*6>  -*I.>0->  -  (+$/76,C-)  ')1A+  86?(-'-> . 
U (/'  (  *)%/'/8+N  $'86*6N, ;),$'(-').=*/ ,   8/$'  /<R)16 ;)*)2  (  /</8/')  A/-
(+C6)'   -*I.>0-D . 5/  (  "-'6)  /;*/  %67)$'(/ *6$).)*->  Ð 8)?/*6'/8+ , 6 (  
$'86*6N $ (+$/%/,  -*I.>0-),  Ð A8/'-(/A/./O*/)  %67)$'(/ 9%/*/1-7)$%- 
6%'-(*/2/  *6$).)*-> .  K/$'  %/.-7)$'(6  ;)*)2  (  /</8/')  /A6$)* , %/2;6 /$*/( -
*6> 16$$6 *6$).)*->  -  9.-'+  >(.>D'$>  A/$'8)?/*6'/861- . #  (  '/  O) (8)1>  
/'$&'$'(-)  ;)*)2  (  /</8/')   $;)8O-(6)'  86?(-'-)  $'86*+ , %/2;6 9.-'6 , *6$)-
.)*-)  2/'/(+  (%6.+(6'=, $/?;6(6'= , $/?-;6'= . U 9'/  A8- 2/$A/;$'()  8)?/*6'/ -
8/( . 

@ 0)./1  (  1-8)  ;)I.>'/8  A8/7*/  A8-(>?6* % $%/8/$'-  (86E)*->  F)1.- . 
#1)**/  % LOD, 6 *)  % 8)C)*->1  VK: . 

K)C)*->  VK:  (.->.-  *6 8)6.=*&D 9%/*/1-%& ;/  %/*06 70-N 2/;/( . 
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    K/$'  $'6(/% VK:   ().  % 1*/2-1  A/$.);$'(->1 , (  '/1  7-$.)  -  *6  8/$'  

;)*)2  (  9%/*/1-%) A/ /'*/C)*-D  % /<R)1& A8/-?(/;-1/2/  @@H.  
3)A)8= '6%/2/ *)' . "67)$'(/  *6$).)*-> , $//'*/C)*-)  8)?/*6'/8/(  -  

A/$'8)?/*6'/8/(  $'6./  1)*>'=$>. U ')A)8=   286I-% A/'8)<.)*->  -  *6%/A.)*->  
(  :`U  (B. 56,16* ). 
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3/  )$'=  (  ?6(-$-1/$'-  /'  %67)$'(6 *6$).)*->  A8/>(>'$> '/  /;*- , '/  ;8&-

2-)  A$-N/9%/*/1-7)$%-)  ?6%/*/1)8*/$'- .  
M/<6(-1  % 286I-%& 86*))  LOD F)1.- .  
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3)A)8= 1+  <.-O)  % A/*-16*-D  A8-7-*  86?(-'->  9%/*/1-%- . 
"-'6,  -  $N/;*+)  $ *-1  A/ %67)$'(& *6$).)*->  -  9.-'+   $'86*+  O-(&'  

$(/),  8)6.=*/$'=D , /$'6(C-,$>  1-8  Ð $(/), .  
@ "-'6)  ;)*=2-  A/%6 -? I-*6*$/(/,  $I)8+  (/$'8)</(6*+  (  9%/*/1-%) -  

A)8)')%6D'  '&;6 . @ :`U  *686E-(6*-)  ;)*)O*+N  <6? ();)'  % &().-7)*-D  
<6*%/($%-N 8)?)8(/( , *6 $A)%&.>'-(*+)  8+*%-,  */  *)  (  8)6.=*+,  9%/*/1-7) -
$%-, 8/$' . 

B%/*/1-7)$%-)  $;(-2-  %/88).-8&D'  </.))   *)  $ 8)C)*->1-  VK: , %6% 
<+./  86*=C), 6 $ %67)$'(/1  *6$).)*-> . U /*/  $(>?6*/ $/  $%/8/$'=D (86E)*->  
F)1.- . 

J'$D;6  '6%-) 7&;*+) , *)A/*>'*+)  7-$'+1-  9%/*/1-$'61- , ?6(-$-1/$'- , 
286I-%-. 
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@ 86?*+N $'86*6N 86?*/)  %67)$'(/ *6$).)*-> .  
K/$'  (6./(+N  $<)8)O)*-,  A/%6 /'8-06').=*/  %/88).-8&)'  $ LOD F)1.- . 

5/  9'/  </.))  N686%')8*/ ;.>  %8&A*+N $'86* , %/'/8+)  *6N/;>'$>  (  /;*/,  I- -
*6*$/(/,  &?;) $ :`U . 

@)$= /$'6.=*/,  1-8   6%'-(*/  A)8)$'86-(6)'$> . "/9II-0-)*'  %/88).>0--  
;.>  </.))  7)1  100 $'86* , (%.D76> A)8)7-$.)**+N  16,  &O)  86()*  *&.D . 4-8  
A/'-N/*=%& A)8)N/;-'   % -*+1  A$-N/9%/*/1-7)$%-1  ?6%/*/1)8*/$'>1 , 7)1  
9'/  A8-*>'/  & /$*/(*+N  (.6;).=0)(  ;)*)O*+N  8)$&8$/(. 

 
J!I -/+42*"55&  N4</4) , /+42*"55&  /"/  P4D4$)2/4'  .):"%4D.  ;)+)30<"  

/02.4$)2/4:  34:+)3&:  -%)+64'  3 -%)+64C 0+6"%4D." 
 
Q$'= O-;%-)  M5" -%8-$'6..+ . J*-   1/2&'  (+A/.*>'=  ')  O) I&*%0-- , 7'/  

-  I)81)*'+ , '/  )$'=  (.->'=  *6 A8/')%6*-)  <-/./2-7)$%-N , I-?-7)$%-N  A8/-
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0)$$/(  (  /826*-?1) .  J'%8+'-)  *6$'/.=%/  (A)76'.>DE)) , 7'/  '8)<&)'   ;/ -
$./(*/2/  0-'-8/(6*-> .  :1 .: 

Chun Geng, Paul J Paukstelis  DNA crystals as vehicles for biocatalysis. Pub-
lished in Journal of the American Chemical Society 2014 DOI:10.1021/ja502356m    

Here we demonstrate that protein enzymes captured in the solvent channels of 
three-dimensional DNA crystals are catalytically active. Using RNase A as a model 
enzyme system, we show that crystals infused with enzyme can cleave a dinucleo-
tide substrate with similar kinetic restrictions as other immobilized enzyme sys-
tems. This new vehicle for immobilized enzymes, created entirely from biomole-
cules, opens possibilities for developing modular solid-state catalysts that could be 
both biocompatibleÉ  

"8-$'6..+  (  /826*-?1)  7)./()%6   <)8&' -? /%8&O6DE), $8);+  (-N8)(&D  
9*)82-D   ;.>  (*&'8)**)2/  A/'8)<.)*-> ! 5/  *6;/ , 7'/<+  9'6 9*)82-> <+.6  (  
;/$'6'/7*/1  %/.-7)$'() .  :%/8/$'=  (86E)*->  F)1.-  $.&O-'  168%)8/1 *6.- -
7-> '6%/,  9*)82--  (   %/$1-7)$%/1 A8/$'86*$'() . 

S&;*&D I/'/286I-D  '6%-N O-;%/%8-$'6..-7)$%-N %8-$'6../(   (  M5"  
1/O*/  A/$1/'8)'=  ?;)$=É 

https://micro.magnet.fsu.edu/dna/pages/magneticfield4.html 
"  $/O6.)*-D  A/ D8-;-7)$%-1  A8-7-*61  /*6  A8-();)*6  <+'=  *)  1/O)' . 

U('/8+  A/*-16D'   *6&7*&D -  A86%'-7)$%&D ?*67-1/$'=  8)?&.='6'/(  -N -$-
$.);/(6*-,  (  ;6**/,  /<.6$'- . 

5/  1+$.-  6('/8/(  1/2&'  <+'=  A8-();)*+ .  `62  $A-86.- !!! O-;%/%8--
$'6..-7)$%/,  M5"  1)*>)'$>  A/;  (.->*-)1  (*)C*)2/  162*-'*/2/  A/.> ! 

3/  )$'=  (  /826*-?1)  A/;  (.->*-)1  %8-$'6../(  A8/-$N/;>'  $61+) $./O -
*+)  -?1)*)*-> , ?6'862-(6DE-)  *6C& O-?*= -  86?1*/O)*-) .  #  %/.= 162*-' -
*/)  A/.)  $(>?6*/ $ 286(-$A-*/(+1-  9*)82->1- , '/  )2/  -?1)*)*-)  ;6)'  /826-
*-?1& %/16*;& A)8)N/;6  *6 '& -.-  -*&D  286(-$A-*/(&D  9*)82-D  (?6%8&'%- 
(-N8),  <+(6D'  A8/'-(/A/./O*+1- ).  #  '6% %6% $1)E)*-)  A/.),  286(-'60--  
-  162*-'*+N  $/$'6(.>)'   *)$%/.=%/ .)' ,  '/  -  '6%6> &A8)O;6DE6> -*I/816 -
0-> 1/O)'  ?6$'6(-'=  /826*-?1+  6%'-(*/  A)8)$'86-(6'=$> ;/  -?1)*)*->  $61/,  
286(-$A-*/(/,  9*)82-- , ?6<.62/(8)1)**/ . :%/8))  ($)2/ , '6% -  A8/-?/C./  
A)8);  8)?%-1 -?1)*)*-)1  ?*6%6 &$%/8)*-> (86E)*->  F)1.-  (  2003 2/;& . 

@ 8)'-%&.>8*/,  I/8160--  /<*68&O)*+  ?*67-').=*/  </.))  %8&A*+) %8--
$'6..+ . F6$.&26 (  -N /<*68&O)*--  -  -*')8A8)'60--  ;6**+N  A8-*6;.)O-'  -  
8/$$-,$%-1  &7)*+1  (@. :6().=)( ).  "8-$'6..+   (+>(.)*+   ;6O)  *)  O-;%-) , 6 
/<+7*+) . 

@-N8)(6> 9*)82-> /$/</  -*')*$-(*6  A8-  $-?-2--  A.6*)' . 
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B'-  9*)82--  <&%(6.=*/ A8/*-?+ -
(6D'  ($)  O-(/) . #  A/*>'*/ : O-(/)  9'/  
(/;6 . U (/;6  >(.>)'$>  O-;%-1  %8-$'6.-
./1  A8- /A8);).)**/1  $/$'/>*-- . 

56 /<./O%)  %*-2- %8-$'6..  (/;+ , 
&().-7)**+,  (  400 86?.   "8-$'6..+  
(/;+ , %.)'/%, M5"  A)8)86<6'+(6D'  
(-N8)(&D  9*)82-D  (  -*')8)$6N  O-?*-  
*/$-').),  (/;+ . 

F)1.>  *6A-7%6*6 %8-$'6..61- . M6 
-  $616 F)1.>  *)%/'/8+1-  86$$16'8-(6-
)'$>   %6% %8-$'6.. .  

 
 

J#:03%"9 -305C(49  4 32;&Q/4  
23)+:%03&:  

@$A+C%- $()8N*/(+N  1/O*/  (/$$'6*/(-'=  A/ *6<.D;)*->1  -  A/ -N Ò/' -
A)76'%61Ó (  %/*0)*'860->N 86;-/6%'-(*+N  -?/'/A/(  (  %/.=06N ;)8)(=>N, *6 
F)1.) . 

]/.16*$%-,  U.: .  *6 I6%'6N $(>?6. (?8+(+  $()8N*/(+N  $ ;&N/(*/,  9(/ -
.D0-),  .D;),  -  ;6O)  $ A./'*/$'=D  8/O;)*->  '6.6*'/(  *6 F)1.) . :(>?= 8/O-
;)*->  '6.6*'/(  $/  (?8+(61-  $()8N*/(+N  A/ )2/  ;6**+1  )$'= , 6 (/'  $ $/.*)7 -
*/,  6%'-(*/$'=D  (  86$$16'8-(6)1+1  -1  (8)1)**/1  ;-6A6?/*)   Ð *)' .   

@ A)8-/;  $ 1645 A/ 1715 2/;  (A)8-/;  46&*;)86 ) $/.*)7*6>  6%'-(*/$'=  
<+.6  1-*-16.=*6 . 5/  -1)**/  (  9'/  (8)1>  O-.-  G6.-.), , M)%68' -  5=D'/* .  

5/  %6% '/.=%/  16$C'6< 6*6.-?6 &1)*=C6)1   Ð *6N/;-1  (?6-1/$(>?= 8/O-
;)*->  '6.6*'/(  $ $/.*)7*/,  6%'-(*/$'=D  ($1.: S)8)1&N-*  U.G., 2002, S)8) -
1&N-* M.G. :/.*)7*6>  0-%.-7*/$'=  -  '(/87)$%6> ;)>').=*/$'=  7)./()%6  // 
M/$'-O)*->  *6&%- -  ')N*-%- . Ð UH" . Ð 2001. -\ 1. Ð : . 34-36). 



!

!#(#!

 
K-$. G-$'/286116 86$A8);).)*->  7-$.)**/$'-  ().-%-N  I-?-%/(  A/ (8) -

1)*- . J'8)?%61-  A/%6?6*/ (8)1>  '(/87)$%/,  ;)>').=*/$'- , *67-*6> $ 20-'-  
.)'*)2/  (/?86$'6, $.);&DE-N  I-?-%/( : 1 Ð M)%68'; 2 Ð G6.-.), ; 3 Ð 5=D'/* ; 4 
Ð "&./* ; 5 Ð U1A)8; 6 Ð V686;), ; 7 Ð ").=(-* ; 8 Ð 46%$().. ; 9 Ð H.6*%; 10 Ð 
B,*C'),* . :'8).%61-  A/%6?6*/ (8)1>  *6<.D;)*->  *6 F)1.)  ($A+C)% $()8N-
*/(+N . 

M/<6(-1  % 286I-%& LOD F)1.- . 
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M/<6(-1  286I-% $/.*)7*/,  6%'-(*/$'- . 
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./0#1&2,34#53$,*#"6,78*#9#$%&'(&&#)*#++#,&-4#:$;<=>3#
$:&%?(6:<?#):&)'#3#:%&2@#-:6%5&$-:*#:&,3>3?#83)3>6:#

 L$A)C*+N I-?-%/(  <+./  </.=C)  A8- *-?%/,  $%/8/$'-  (86E)*->  F)1.- , 
*-?%/,  $/.*)7*/,  6%'-(*/$'=D , (+86O)**/,  7)8)? 7-$.6  @/.=I6 .  B'/  (8)1>  
<&8*/2/  86?(-'->  K/$$-- , %/'/8/)  7)8)? (/,*&  A)8)8/$./  (  8)(/.D0-D  1917 
2/;6 . 

 
W"/0%0.)+%02*E  4D.)%)%49 242*).  #;+"35)%49  0AB)2*30.  ;+4  

4D.)%)%44 5C<)'  ;0<  3549%4).  /02.4$)2/4:  -%)+64'  
:(>?= $-$')1 , /$/<)**/$'),  &A86(.)*->  (  8&$$%/, 0-(-.-?60--  $ %/$1--

7)$%-1- 9*)82->1-  1/O*/  A8/-..D$'8-8/(6'=  286I-%61-. 



!

!#(&!

 
:1 .: @6,*/  U.B., "/<>%/(  U.U., :686)(  @.5 . J<86? H/<);+ . 4 .: #*$'-'&'  

9%/*/1-7)$%-N $'86')2-,  KU5, %/1A6*-> ÇGLOWERSÈ, 2012, $'8. 18. 
 



!

!#('!

 
@ *6$'/>E))  (8)1>  (  16$C'6<) $'/.)'*-N , '+$>7).)'*-N  0-%./(  A/ ($)1  

A8-?*6%61 *676./$= ?61);.)*-)   $%/8/$'-  (86E)*->  F)1.- . B'/  ;6)'  $'86') -
2-7)$%-) A8)-1&E)$'(6  $'86*61, *68/;61  $ A8)/<.6;6*-)1  '-A/(  5/5.  M).) -
*-)  $'86*  A/ ;6**+1  '-A61  A/8/,  $ 16')16'-7)$%/,  '/7*/$'=D  /A-$+(6D'  
%/88).>0--  1)O;&  $%/8/$'=D (86E)*->  F)1.-  -  ')1A61-  8/$'6  @@H, 86$-
A8/$'86*)*-)1  /A8);).)**+N  </.)?*),  -  ;8 . 5/  '6% %6% (  </.=C-*$'()  $'86*  
A8);$'6(-').-  86?*+N %.6$')8/( , '-A6  *6$).)*->  $1)C6*+ ,  '/  A8- $1)*)  
%/$1-7)$%-N 9*)82-,  1)*>)'$>  8/.=  -  6%'-(*/$'=  9'-N %.6$')8/(  .D;), . @ 
9.-')   %/*0)*'8-8&)'$>  76E) /;-*  %.6$')8 .D;),  (A8/'-(/A/./O*+,  (+1+ -
(6)'$>  -.-  A8-$A/$6<.-(6)'$>  *6 &8/(*)  A8-(+7)%, ;-*61-7)$%-N  $')8)/'- -
A/( ).  H8-   8)?%/, $1)*)  %/$1-7)$%-N 9*)82-,   *6<.D;6)'$>  A8/0)$$ -.-  86-
;-%6.=*/,  $1)*+  9.-'+ , -.-  86$A6; -1A)8-- , $'86*+ , .D</,  /<E*/$'-  (/  
2.6()  %/'/8/,  $'/>'  .D;-  *)  -? $(/),   %/$1-7)$%/, 9A/N-. 36% %6% K/$$-> 
</.))  ;8&2-N $'86*  ?6(-$-'  /'  %/$1-7)$%-N 9*)82-, , '/  ;6**6>  ?6%/*/1)8-
*/$'=  N/8/C/  A8/>(.>)'$>  (  *6C),  -$'/8-- , (  $&;=<) %6O;/2/. 



!

!#((!

H$-N/'-A+  -1)D'  6*6./2  *6 2)*)'-7)$%/1  &8/(*) . K60-/*6.=*/ -
;/$'-O)*7)$%-,  '-A  (1/1) 9'/  26A./28&AA6 R1b , 6 91A6'-7*+,  (5/5) Ð 26A./-
28&AA6 R1a. 5/  A$-N/'-A  %/*%8)'*/2/  7)./()%6  1/O)'  
<+'=   A8/'-(/A/./O*+1  $(/)1&  2)*)'-7)$%/1&  /$*/(6*-D . Q$.-  9'/  ;/.2/  Ð 
A$-N-7)$%-) /'%./*)*->  -.-  9A-2)*)'-7)$%-)  -?1)*)*-> . @ K/$$--  (  90-)  
2/;+  </.=C6> 76$'= .D;),  *6 &8/(*)  0)**/$'), , A/();)*-> , ;-*61-7)$%-N  
$')8)/'-A/(   (/C.6  (  A$-N/'-A  860-/*6.=*/ -;/$'-O)*7)$%-, . #  *)  $.&76,*/  
- <+./  $61/)  %6'6$'8/I-7)$%/)  A6;)*-)  A./'*/$'-  %/$1-7)$%/2/ 9I-86  ?6 
A/$.);*-)  $'/.)'-> . U A/ $(/),  2)*)'-7)$%/,  /$*/()  </.=C-*$'(/  -? *6$ '-A  
5/5, 91A6'-7*+, . :),76$  A8- 8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86  9'/  *67- -
*6)'  A8/>(.>'=$> (  $61+N 86?*+N I/816N : /'  -?1)*)*->  A/.-'-7)$%-N  /0)*/%  
& *6$).)*-> , 8/.-  86?*+N A68'-,  ;/  /$/<)**/$'),  (/$A8->'->  1-86, 168%)-
'-*2/(+N  9II)%'/( . 

J'$D;6  7)8)? $/A/$'6(.)*-)  26A./'-A6   $ A$-N/'-A/1  (BBG-6*6.-? ) -  
')*;)*0->1-  -?1)*)*->  %/$1-7)$%-N 9*)82-,  (/?1/O*+  ;/$'6'/7*/  '/7*+)  
&A86(.)*7)$%-)  8)C)*-> . 

H68'--  (  1-8)  I/81-8&D'$> , $&;> A/ A/.&7)**+1  ;6**+1 , A/ A$-N/'- -
A61 -  ?6%8)A-(C-1$>  $/0-6.=*+1  $(>?>1. #  A8- $1)*)  %/$1-7)$%-N 9*)82-,  
1)*>)'$>  $//'*/C)*-)  A$-N/'-A/(  -  7-$.)**/$'-  86?.-7*+N A68'-, . H8-  
8/$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86  (?61);.>)'$>  (86E)*-)  F)1.- ) 86$')'  
7-$.)**/$'=  A68'-,  $ 0)**/$'>1-  '-A6  5/5. @ U*2.--  (/$*/(*6>  16$$6 1&O-
7-*  -  O)*E-*  9'/  R1b) - -;)6.=*6>  ?6(-$-1/$'=  7-$.)**/$'-  /$*/(*+N  A68-
'-,  /'  $%/8/$'-  (86E)*->  F)1.- . @ Q(8/A)  9'6 ?6(-$-1/$'=  /A/$8);&)'$>   
$//'*/C)*-)1  (  $'86*)  86?*+N 26A./'-A/( . H8-  A6;)*--  A./'*/$'-  %/$1-7)-
$%/2/ 9I-86  - 86$')'  6%'-(*/$'= , (  '/1  7-$.)  A/.-'-7)$%6> , (  '/1  7-$.)  -  
7-$.)**/$'=  A68'-, , .D;),  '-A6  1/1 (860-/*6.=*/ -;/$'-O)*7)$%-, , 26A./-
'-A  R1b). H6;6)'  6%'-(*/$'=  $'8&%'&8 $ ;/1-*-8/(6*-)1  .-0  Ð */$-').),  
1&'60--  R1a. 

36% 7'/  86$%/. A68'-, , 1)*);O1)*'6  1/O*/  A8/2*/?-8/(6'= , ?*6> 26A./-
28&AA+ 8&%/(/;-').),  (&?*6'= .)2%/ Ð A.D*&.  -  A/ $.D*)  /A8);).-.-  26A./-
28&AA&) -  -?1)*)*-)  %/$1-7)$%-N 9*)82-, . H$-N/'-A  A/;  (.->*-)1  %/$1-7)-
$%-N 9*)82-,  *67-*6)'   ?*67-1/  1)*>'=$>  A8-1)8*/  7)8)? 2 2/;6  A/$.)  8)?-
%/2/ -?1)*)*->  $%/8/$'-  (86E)*->  F)1.- . J'$D;6  ($)  9'/  A/;;6)'$>  1)'/;- -
7)$%/1& 8)C)*-D , 6 (  A8-*0-A)  Ð ;6O)  16')16'-7)$%/1&  86$7)'&. 

 



!

!#()!

W"/0%0.)+%02*4 +02*" <)+)3E)3 3 D"3424.02*4 0* /02.4$)2/4:  -%)+64' , 
3"N%&) <59 ;0%4."%49   D"/0%0.)+%02*)'  +"D34*49 5C<)'   

H8-8/$'  %/.)0   ;)8)(=)(   $(>?6* $/  $%/8/$'=D (86E)*->  F)1.- . 5/  $61- 
;)8)(=>  ;).>'$>  *6 ;(6  %.6$')86: /;-*  .&7C)  86$')'  A8- 8/$')  $%/8/$'-  (86-
E)*->  F)1.- ,  ;8&2/,  Ð A8- A6;)*-- . 

X2/;+  A8- 9'/1  1)*>D'$>  $(/-1-  %.6$')861- $ 0-%./1  (  2/; , 6 ;)8)(=>  $ 
0-%./1  /%/./  20-40 .)' , %/2;6 *6 $1)*& /;*/1&  '-A& , %.6$')8& ;)8)(=)(  A8--
N/;-'  -*/, . 

H.#.()4  '("&9  =&.&3D&3 *&%$&4)$ '1'  )  #2*&%&%#&* '()*#+&)'#,  -%&./#0 
3 =1%%60 (4.&2('  3.&*&%#, 41'  # )(  )*&%(0 ;('("&%#0  =&.&3D&3. 

H8-();)1   *6 9'/'  $7)'  1*)*-)   $A)0-6.-$'/(  (  ;6**/,  /<.6$'- . 
ÒK6*2/(/)  A/./O)*-)  ;)8)(=)(  (  0)*/A/A&.>0->N  *)  /$'6)'$>  $'6<-.= -

*+1  (  ')7)*-)  -N O-?*- , -?1)*>>$= A/ 1)8)  8/$'6  (  '& -.-  -*&D  $'/8/*& . 
J;*6%/ , *)$1/'8>  *6 9'/ , /'</8  A)8$A)%'-(*+N 9%?)1A.>8/( A8- 8&<%6N &N/-
;6  1/O*/  &O) ;/(/.=*/  &()8)**/  $ 15-.)'*)2/  (/?86$'6, A/$%/.=%& -? 7-$.6  
;)8)(=)(  IV-V %.6$$/( "86I'6  (  /$*/(*/,  A/./2  ;8)(/$'/>  1/O)'  A)8),'-  *)  
</.))  20 % /$/<), , 6 -? (+$C-N  %.6$$/( (  *-?C-)  '/.=%/  6 %. J$/<)**/  *) -
&$'/,7-(/  A/./O)*-)  ;)8)(=)(  III %.6$$6, A/./(-*6  -? %/'/8+N A/*-O6D'  $/  
(8)1)*)1  $(/,  86*2. 

H8-7-*+  -?1)*)*->  86*2/(/2/  A/./O)*->  ;)8)(=)(  1/2&'  <+'=  $61+1-  
86?*+1-  -  ()4184)$  ;('1  =( '(%91 %& 36$3"&%%6*#. J;*/,  -? *-N  >(.>)'$>  
86?*6> $%/8/$'= $'68)*->  /$/<), , %/'/8&D 1/O*/  /'/<86?-'=  16')16'-7)$%-  
7)8)? $%/8/$'= -?1)*)*->  $ (/?86$'/1  ;-61)'86  ;)8)(6 . :'68)*-)  ;)8)(6  A8/-
>(.>)'$>  *)  '/.=%/  (  $*-O)*--  2/;-7*/2/  A8-8/$'6 , $%/8/$'-  /7-E)*->  
$'(/.6  /'  $&7=)( -  &1)*=C)*--  (/;/A8/(/;>E),  ?/*+  ?6</./*- , */  -  (  $/ -
%86E)*--  7-$.6  O-(+N ()'(),  -  &$%/8)*--  >;8//<86?/(6*-> È. :1 .:  M)16%/( 
_ .H., 5)8&)(6  3.@.  F6%/*/1)8*/$'-  -?1)*)*->  86*2/(/2/   A/./O)*->  ;)8) -
(=)(  A/ -N 86?1)861  (  0)*/A/A&.>0->N  $/$*+ . T&8*6.  @)$'*-%  H/(/.O$%/ -
2/ 2/$&;68$'()**/2/  ')N*/./2-7)$%/2/  &*-()8$-')'6 . :)8->  W)$. B%/./2-> . 
H8-8/;/A/.=?/(6*-) . 2016. 

V6%'-7)$%-, 16')8-6. , $'6'-$'-%6  *6 9'/'  $7)'  $/<86*6 </26'),C6> . B'/  
A/;'()8O;6)'  A8-(/;-1+,  286I-%. 



!

!#)+!

 
 



!

!#)*!

 
K/$'  <-/'+ , ;)8)(=)(  $'6'-$'-7)$%-  $(>?6* $/  $%/8/$'=D (86E)*->  F)1-

.-  *)  '/.=%/  $/  $;(-2/1  *6 (8)1>   O-?*-  /;*/2/  A/%/.)*->  ;6**/2/  %.6$')86, 
*/  -  (  ;6**+,  1/1)*'  (8)1)*- . 

 



!

!#)"!



!

!#)#!

 
3/  )$'=  ;)8)(=>  *67-*6D'  86$'-  (  A/.*/1  8)?/*6*$)  $ %/$1-7)$%-1- 

9*)82->1-  A8- A/.*/,  ?61)*)  /;*/2/  %.6$')86 ;)8)(=)(  ;8&2-1 . U ;/  $(/),  
2-<).-  /*-  .-C=  76$'-7*/  *67-*6D'  $//'()'$'(/(6'= , 8)?/*-8/(6'=  $ %/$1--
7)$%-1- 9*)82->1-  (  ;6**+,  1/1)*'  (8)1)*- . "/.=06  86$'&E-N ;)8)(=)(  (  
*)  $(/)  %/$1-7)$%/) (8)1>  *67-*6D'  $&O6'=$>, ;)8)(=>  86$'&' N&O).  "/.=06  
;)8)(=)( , %/'/8+)  86$'&' (  $(/)  %/$1-7)$%/) (8)1> , *67-*6D'  &().-7-(6'=$>  
(  </.=C),  $')A)*- . 

H8-  9'/1  $/N86*>D'$> ;)8)(=> , %/'/8+)  86$'&' .&7C)  A8- 8/$')  $%/8/-
$'-  (86E)*->  F)1.-  -  A8- ))  A6;)*-- . "6% A86(-./  9'-  %.6$')8+ ;)8)(=)(  
28&AA-8&D'$>, %&7%&D'$> *6 86?.-7*+N ')88-'/8->N . X2/;+  /;*/2/  -  '/2/  
O) (-;6 , */  86?*/2/  %.6$')86, /<+7*/  86$'&' *6 86?*+N </./'6N , (  86?*+N 
1)$'6N. M)8)(=> /;*/2/  -  '/2/  O)  %.6$')86 /<+7*/  86$'&' (  86?*+N 8)2-/*6N . 
J'$D;6  1+  -1))1  $.&76-, %/2;6 ')1A+  A8-8/$'6  %/.)0  ;)8)(=)(  /;*/2/  -  
'/2/  O) '-A6  86?*+) (  86?*+N 8)2-/*6N , (  86?*+N (+</8%6N.  

H8/'-(/8)7-)  ?6%.D76)'$> -  (  '/1 , 7'/  *67-*6)'$>  $1)*6  %/$1-7)$%-N 
9*)82-,  -  (8)1>  ))  $1)*+  1)*=C) , 7)1  (8)1>  $1)*+  A/%/.)*-,  ;)8)(=)(  (  



!

!#)$!

;6**/1  8)2-/*) . J'$D;6  1+  A/.&76)1  86?*+) ?6(-$-1/$'- , 86?*/)  $//'*/ -
C)*-)  (  ;6**/1  8)2-/*)  ;)8)(=)(  86?*/2/  %.6$')86.  

5/  (  16$C'6<) '+$>7).)'-,  ;.>  86?(-'->  <-/'+ , 7)./()7)$'(6  </.))  <.6-
2/A8->')*  8/$'  A./'*/$'-  %/$1-7)$%/2/ 9I-86 , A8-?*6%/1 7)2/  >(.>)'$>  
/<+7*/  A6;)*-)  $%/8/$'-  (86E)*->  F)1.-  /'  2/;6  % 2/;& . 

5/  A8- 9'/1  /$'6D'$>   /$*/(*+) , /$*/(/A/.626DE-)  ?6%/*/1)8*/$'- : 
U) M).)*-)  ;)8)(=)(  *6 ;(6  %.6$')86 $ A/./O-').=*/,  -  /'8-06').=*/,  $(>-
?=D $/  $%/8/$'=D (86E)*->  F)1.- . ! ) @ 0)./1  ;)8)(=>  86$'&' .&7C)  A8- 8/ -
$')  A./'*/$'-  %/$1-7)$%/2/ 9I-86 , '/  )$'=  A8- ?61);.)*--  $%/8/$'-  (86E) -
*->  F)1.- . 

 
]/'>  $/N86*>D'$> 8)2-/*+  (:)()8*6>  U1)8-%6, *)%/'/8+)  2/8*+)  

&76$'%- -  ;8 .) $ A8/'-(/A/./O*/,  ')*;)*0-), . F;)$= ?6 $/'*- , '+$>7-  .)'  
A8/-?/C).  2)*)'-7)$%-,  /'</8  ;)8)(=)(  ;6**/2/  '-A6 . 

@ $-.&  '6%-N ?6%/*/1)8*/$'),  86*2/(/)  1)$'/  ;)8)(6  A/ ($),  (+</8%), 
A/ ($)1& 16$$-(& ;)8)(=)(  1)*>)'$>  $/  (8)1)*)1 . J<86'-1  (*-16*-)  *6 (6O-
*+,  (+(/;   _ .H.  M)16%/(6 -  3.@. 5&8))(6  /  '/1 ,  7'/  % 15 2/;61  %.6$')8, % 
%/'/8/1&  /'*/$-'$>  ;)8)(/  $'6*/(-'$>  A/*>'*+1 .  :1 .:  _ . H. M)16%/(, 3. @. 



!

!#)%!

5&8))(6  F6%/*/1)8*/$'-  -?1)*)*->  86*2/(/2/  A/./O)*->  ;)8)(=)(  A/ -N 
86?1)861 (  0)*/A/A&.>0->N  $/$*+ . H/(/.O$%-,  2/$&;68$'()**+,  ')N*/./ -
2-7)$%-, &*-()8$-')' ,  

B'/  (8)1>  ;/$'6'/7*/)  ;.>  (+;).)*->  ')N  ;)8)(=)( , %/'/8+)  1/2&'  
&$A)C*/  6;6A'-8/(6'=$>  % -?1)*>DE-1$>  %/$1-7)$%-1 9*)82->1. #  </.= -
C-*$'(/  ;)8)(=)(  8/O;6D'$>  A8);86$A/./O)**+1-  % 86?(-'-D  (  ')N  %/$1--
7)$%-N 9*)82->N, (  %/'/8+N 8/;-.-$=  -  86?(-(6.-$=  (  A)8(+)  2/;+  $(/),  
O-?*- . @ ;6.=*),C)1  1+  *6 $'6'-$'-%)  &<);-1$> , 7'/  9'/  /'*/$-'$>  -  % .D -
;>1 . G/;+   8/O;)*->  A8- 86$'&E),  -.-  A6;6DE),  %/$1-7)$%-N 9*)82-,  $%6-
?+(6D'$> *6 -N ?;/8/(=) , (8)1)*-  $1)8'-  -  ;8 . 

Y-%.+  O) -?1)*)*->  $%/8/$'-  (86E)*->  F)1.-  -  $(>?6**+N $ *),  %/$-
1-7)$%-N 9*)82-,  -?()$'*+ . 

S'/<+  *)  6<$/.D'-?-8/(6'=  A/.&7)**+)  ?6%/*/1)8*/$'- , ?*6*->, /'1) -
'-1   7'/  ')1A+  A8-8/$'6  ;)8)(=)(  A8- 86?*+N %/$1-7)$%-N 9*)82->N 86?*+). 
#  )$'=  86?*+) 28&AA+ ;)8)(=)(  -  A8- $1)*)  %/$1-7)$%-N 9*)82-, . 

@ ?6(-$-1/$'-  /'  $//'*/C)*->  C-8-*+  %/.)0  $/  $%/8/$'=D (86E)*->  
F)1.-  ;)8)(=>  ;).>'$>  *6 $.);&DE-)  28&AA+: 

- M-*61-%6 -?1)*)*->  C-8-*+  %/.)0  ;)8)(=)(  *67-*6)'  $//'()'$'(/(6'=  
$%/8/$'-  (86E)*->  F)1.-  $/  $1)*/,  A/%/.)*-, . B'6  28&AA6 ;)8)(=)(  6;6A'- -
8&)'$> % -?1)*>DE-1$>  %/$1-7)$%-1 9*)82->1 7)8)? $1)8'=  /;*/2/  A/%/.) -
*->  -  8/O;)*->  */(/2/ , 6;6A'-(*/2/  % */(+1  9*)82)'-7)$%-1  8)6.->1 . 

- M)8)(=> N/8/C/  A8-<6(.>D'  (  C-8-*)  %/.)0 , (  ')1A6N 8/$'6  A8- ?6-
1);.)*--  $%/8/$'-  (86E)*->  F)1.-  (8/$'  A./'*/$'-  %/$1-7)$%/2/ 9I-86 ), -  
1);.)**))  A8-<6(.>D'   A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . 

- M)8)(=> N/8/C/  A8-<6(.>D'  (  C-8-*)  %/.)0 , (  ')1A6N 8/$'6  A8- 8/$')  
$%/8/$'-  (86E)*->  F)1.-  (A6;)*-)  A./'*/$'-  %/$1-7)$%/2/ 9I-86 ), */  ?6-
1);.>D'$>  (  8/$')  A8- A6;)*--  $%/8/$'-  (86E)*->  F)1.- . 

- `-8-*6  %/.)0  -?1)*>)'$>  (  $//'()'$'(--  $ ?6%/*/1)8*/$'>1-  -?1)*) -
*->  (/?86$'6 ;)8)(=)(  -  A/7'-  *)  8)62-8&)'  *6 -?1)*)*-)  %/$1-7)$%-N 9*)8-
2-, .. F41  /.E;;1  =&.&3D&3 ;&.&)4.1#31&4  )3(0 .()4  3)"&= 21 #2*&%&%#&* 
'()*#+&)'#,  -%&./#0 



!

!#)&!

 
J;*6%/  (  86?*+N 8)2-/*6N   286(-'60-/**/ -162*-'*+)  6*/16.--  86?*+), 

7'/  A8);/A8);).>)'  86?*+) ')1A+  A8-8/$'6  %/.)0  ;)8)(=)( . 
U 7'/  A8/-$N/;-'  $ ;)8)(=>1- , 86?(-'-)  %/'/8+N *)  $//'()'$'(&)'  %/$-

1-7)$%-1 9*)82->1? J*-  A/2-<6D' . 5/  *)  $86?&. 5)%/'/8+)  $<86$+(6D' $ 
$)<> .-$'(& , A8)(86E6D'$> (  $&N/$'/, , */  $/N86*>> O-?*= (  $(/-N  %/8*>N, 
$/N86*>> (/?1/O*/$'=  /O-'=  A8- <.62/A8->'*+N  ;.>  *-N  &$./(->N . :1 .:  M)-
16%/( _ . H. 

 
W"/0%0.)+%02*4 239D4 *4;"  (1/1 4 5/5) <)+)3E)3, A40*& 2 *4;0.  %"2)5)%49 

2*+"%& 
J<+7*/   ;/1-*-8&DE-,  '-A  <-/'+ , ;)8)(=)(  (1/1 -.-  5/5)  $/(A6;6.  $ 

A/;/<*/,  '-A/./2-),  *6$).)*->  (1/1 -.-  5/5) $'86*+ , ')88-'/8-- . 
5/   .D;-   $'6.-  6%'-(*/  A)8)1)E6'=$>,  A)8)1)C-(6'=$>  2)*)'-7)$%- . 

H/>(-.-$=  $-'&60-- , %/2;6 .D;-  A/ $(/)1&  '-A&  /;*- , 6 ;)8)(=>  Ð ;8&2-) . 
56A8-1)8 , U82)*'-*6 .  @ *),  /$*/(*6>  16$$6 *6$).)*->  (  $-.&  1)O86$/(+N 
<86%/( /'*/$-'$>  76E)  % '-A&  5/5, 6 ;)8)(=> , $&;> A/ /A&<.-%/(6**+1  ;6* -
*+1 , (  $(/)1  </.=C-*$'()  /'*/$>'$>  % '-A&  1/1. 



!

!#)'!

3/  )$'=   %.6$')8 ;)8)(=)(  (  '/,  -.-  -*/,  1)$'*/$'-  *)  ($)2;6  $/(A6;6)'  
$ ;/1-*-8&DE-1  %.6$')8/1 , '-A/1  .D;), .  

5/  9'/  (  ;-*61-%)  ;)$>'-.)'-, ,  $'/.)'-, . @ 16$C'6<) '+$>7).)'-, , ;) -
$>'%/( '+$>7 .)'  ;)8)(=>  ;8&O*/ , %6% A/ %/16*;) ,  1)*>D'$>  (  ?6(-$-1/$'-  
/'  -;&E-N  %/$1-7)$%-N 9*)82-, . 

:/(1)E)*-)  '6%-N 168%)8/( %6% &8/()*=  "6$A-,$%/2/  1/8> , 162*-'*/2/  
A/.>  F)1.- , A8-8/$'6  %/.)0  ;)8)(=)(  (  );-*$'()  $ -$'/8-7)$%-1-   ;6**+1-  
A/?(/.>D'  A/.&7-'=  ;/$'/()8*+)  8)?&.='6'+   /  I-?-/./2-7)$%-N , A$-N/./ -
2-7)$%-N -?1)*)*->N  .D;),  (  '/'  -.-  -*/,  %/$1-7)$%-,, -$'/8-7)$%-,  A)-
8-/; . H/();)*-)  A86(-').),  A8- 9'/1  A8-/<8)'6)'  </.=C&D  ./2-7*/$'= , 
$'6*/(-'$>  </.))  A/*>'*/, . 36% A8-  (+$/%/,  $%/8/$'-  (86E)*->  F)1.- , *-? -
%/, &8/O6,*/$'- ,  *-?%/1 &8/(*)  "6$A-,$%/2/  1/8>  & .D;),  A/1-1/  *6C),  
(/.-  6%'-(-?-8&)'$>  A/;%/8%6, (6O*),C-)  -*$'-*%'+  -  &A86(.)*-)  -1-  <)? 
A8-1)*)*->  $-.+ , '/.=%/  /A-86>$= *6 %/*I&0-6*$%-)  A8-*0-A+ , $'6*/(-'$>  
*)(/?1/O*+1 . J'$D;6  %/*I&0-6*$'(/  (  '6%-N &$./(->N  A/8/,  O)$'%/ A8)-
$.);/(6./$= . 

5/  '6%-) (+(/;+  -  ?*6*-> (/$A8-*-16D'$>  A8/'-(*-%61-  -  $'/8/**- -
%61- %/*I&0-6*$'(6  $ '8&;/1 , ?6-*')8)$/(6**/ , *)  <)$$'86$'*/ .   U (/'  ?*6-
*->   /  A8-8/$')  ?.6%/(, 86$')*-,  Ð /<R)%'-(*)) . #  9'/  ;6O)  & $'68),C)2/  
*68/;6  F)1.- , & 1&;8+N %-'6,0)( . L  /$'6.=*+N  )E)  $./O*)) É 

K/$$-> 86?(-(6)'$>  </.))  (+$/%-1-  ')1A61-  -  ;)8)(=>  *6 </.=C),  76$'-   
*6C),  ')88-'/8--  86$'&' .&7C)  A8-  ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- . 

]/'>  ($)2;6   )$'=   86$')*-> , %/'/8+)  86$'&' (  A8/'-(/A/./O*+N  0-%.6N. 
B'/  A/?(/.>)'  (+O-(6'=  A8- *)&8/O6>N %6%/2/-'/  /;*/2/  -? *-N . 

B'/  &;-(.>./  8/$$-,$%-N $'6'-$'/(  $ ;6(*-N  (8)1)* . 



!

!#)(!

L8/O6,*/$'=  >71)*> -  $)*6 -$'/8-7)$%-   <+.6  0-%.-7)$%- A8/'-(/A/ -
./O*/, .  :1 .: https://bash-m-ak.livejournal.com/52155.html 

Q$'= -  ;)8)(=>  (  K/$$-- , %/'/8+)  86$'&' *)  %6% </.=C-*$'(/ . @  $.&76) 
;.-').=*/2/  -?1)*)*->  %/$1-7)$%-N 9*)82-,  /*-  <+$'8/   $'6*&'  ;/1-*-8& -
DE-1-  *6  $//'()'$'(&DE-,  %/$1-7)$%-, A)8-/; . 

 
1D0*0;&  3 /05E(":  <)+)3E)3   4 *).;&  +02*"  RRG +"D%&: 2*+"% 
 
 
 



!

!#))!

1D.)%)%4) /02.4$)2/4:  -%)+64'  4 +02* 4%*)+)2" /  ;+0A5).".  +"2/05"  
()+/34  3 ;+0Q50.  Ð 5C*)+"%2*3#, 2*"+00A+9<$)2*3# 

H8-  9'/1  </.))  (/$'8)</(6*+  *)   $61- %/*0)A0--  .D')86*$'(6  -  $'68/ -
/<8>;7)$'(6 ,  6 .-7*/$'-   ;6**/2/  '-A6 . 



!

!$++!

 
3/7*/$'=  $/(A6;)*->  286I-%/(  <.-?%6 % 16')16'-7)$%-1  ?6(-$-1/$'>1 .    
B'/  ()$%-,  A8-?*6%,  7'/  (  /<E)$'()  ?8))'  A/'8)<*/$'=  (  .-7*/$'>N  '- -

A6  4 . WD')86 -   $'68//<8>;0)( . 
:/(1)$'-1  286I-%-  -  <)? -N $;(-26 .  

 



!

!$+*!

!)?  $;(-26  286I-%/(  A/ (8)1)*-  (-;*/ , 7'/  -*')8)$  % .-7*/$'-  4 . WD-
')86  (/?86$'6)'  *6 A-%6N -?1)*)*->  %/$1-7)$%-N 9*)82-, . @ *676.)  XXI ()%6   
(*-16*-)  % .-7*/$'-  4 . WD')86 -  .-7*/$'>1  $'68//<8>;0)(   *6N/;-'$>    (  
A8/'-(/I6?) .  H-%- (*-16*->  % $'68//<8>;061  $1)E)*+  A/ (8)1)*-  *6 *) -
$%/.=%/ .)'   % A-%61 LOD F)1.- , 6 1)O;&   76$'/'/,  &A/'8)<.)*->  I61-.--  
WD')86 -  LOD '6%/2/ $1)E)*->  *)' . #$N/;>  -? 8)?&.='6'/(  A8);+;&E-N  -$-
$.);/(6*-,   9'/  A8-?*6% '/2/ , 7'/   A8/<.)1+  4 . WD')86  *6N/;>'$>  (  ();)*--  
$/?*6*-> , 6 $'68//<8>;0)(  Ð (  <)$$/?*6').=*/1 . 3/ , 7'/  (  <)$$/?*6').=*/1  - 
-1))'  $(/,$'(/  0-%.-7)$%- ((1)$')  $ -?1)*)*-)1  $%/8/$'-  (86E)*->  F)1.- ) 
/$/?*6(6'=$>.  36% 7'/  A8/<.)1+ , $(>?6**+)  $/  $'68//<8>;7)$'(/1  (9'/   A8/-
')$'+  (*&'8-  0)8%/(*/2/  ;(-O)*-> , /'$'6-(6*->  -*')8)$/(  .-0  '-A6  5/5),  (  
<.-O6,C))  (8)1>  <&;&' (/?86$'6'= .  

1D.)%)%4) /02.4$)2/4:  -%)+64'  (/0%()%*+"(49  4D0*0;03)  4 4D.)%)%4) 02%03 
602#<"+2*3)%%060 #2*+0'2*3"  3  "%6502"/20%2/0' 4 +#22/0'  

(43454D"(49:  



!

!$+"!

4-8  1)*>)'$>  *6 A-%6N -?1)*)*->  %/$1-7)$%-N 9*)82-, . 

 
 
 

1D.)%)%4) 200*%0Q)%49 +0N<").02*4  4 2.)+*%02*4  %"2)5)%49 3 D"3424.02*4 
0* /02.4$)2/4:  -%)+64'  

 K/O;6)1/$'= , A8-8/$'  *6$).)*->  $61+1 $&E)$'()**+1  /<86?/1  ?6(-$-'  
/'  &$A)N/( 1);-0-*+  -  $/0-6.=*/ -9%/*/1-7)$%/2/  86?(-'->  /<E)$'(6 . F6 
861%61- 9'-N I6%'/8/(  $&E)$'(&)'  /<E6> ?6(-$-1/$'= : 8/O;6)'$>  </.=C)  
*/$-').),  ')N  2)* , %/'/8+)  /<)$A)7-(6D'  </.=C-,  &$A)N $&E)$'(/(6*->  A8- 
;6**+N  %/$1-7)$%-N 9*)82->N.  

@/?=1)1 A)8-/;  8)?%/2/ -?1)*)*->  %/$1-7)$%-N 9*)82-, , /'*/$-').=*/  
$'6<-.=*/,  1);-0-*+  (  $'86*6N $ /;*/'-A*+1-  $/0-6.=*/ -9%/*/1-7)$%-1-  
A8/<.)161- . 
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!"#$

!"#$%&'()$)$*)+(,$-,.)/0)1+2$3)/4')$/$5-,6&7891$:$;<<; $=,.>$

./012345678092"  
H8-8/$'  *6$).)*->  (  '6%/1 (8)1)**/1  /'8)?%) %/88).-8&)'  A/./O- -

').=*/  $ %/$1-7)$%-1- 9*)82->1- , 168%)8/( %/'/8+N >(.>)'$>  $%/8/$'= (86-
E)*->  F)1.- . 

@/?=1)1 ;.-').=*+,  -$'/8-7)$%-,  A)8-/;  ?6 861%61- A8/1+C.)**/,  
8)(/.D0--  -  I)*/1)*6.=*+N  &$A)N6N 1);-0-*+ . 

56$).)*-)  U*2.--  -1))'  2)*)'-7)$%-)  1&'60--  A/ Y-N8/1/$/1)  76E) 
R1b. :'86*6  .&7C)   86?(-(6)'$>  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . K/O;6 -
)1/$'=  '6%O) &.&7C6)'$> A8- ;6**+N  %/$1-7)$%-N 9*)82->N. J'$D;6  -1))1  
8/$'  7-$.)**/$'-  *6$).)*->  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . 



!

!$+$!

!"#$"#%$&&'()*+,+-"#)&."$/$&,0)%)1&2/,,)")3455)2-6.),) 789):$;/,)")3<=>)2-6.)

!"#$

!"%$

!&$

!'$

!($

!#$

%$

#$

($

'$

"'#
)$

*$
"')

)$
"'(

)$
"'+

)$
"''

)$
"',

)$
"'&

)$
"'-

)$
",

%
)$

",
")

$
",

#)
$

",
))

$
",

()
$

",
+

)$
",

')$
",

,)
$

",
&

)$
",

-)
$

"&
%

)$
"&

")
$

"&
#)

$
"&

))
$

"&
()

$
"&

+
)$

"&
')$

"&
,)

$
"&

&
)$

"&
-)

$
"-

%
)$

"-
")

$
"-

#)
$

"-
))

$
"-

()
$

"-
+

)$
"-

')$
"-

,)
$

"-
&

)$
"-

-)
$

#%
%

)$
#%

")
$

789?@)

./0123345.4645789:8;<=7>?64:9@7A3"'#'""9.5A:$

 
468%)8/1  ;6**+N  9*)82-,  >(.>)'$>  -  &8/()*=  "6$A-,$%/2/  1/8> . 
@ "-'6)  A8)(6.-8&)'  *6$).)*-) , $/0-6.=*/ -9%/*/1-7)$%6> 6%'-(*/$'=  

%/'/8/2/  (+C)  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  -  /'*/$-').=*/  *)  
(+$/%/,  $/.*)7*/,  6%'-(*/$'- .  

 
 



!

!$+%!

!"#$%&'()*+,-.+/#0#(1#"2(/*/(1*"/%"*(/#1-3%+/-4(5&%"0- .(-(
,"-"#+6(&*+%7%&-2()-6*2(#6(899(7%6(:#(&;5;(:#(<999(7%6(&;5!"

#$%&"%'(")*+",-.."

!"#$%&'('$%)%*"+,",*"#$%-"&"+,&%$'./,0%&,12/,3456".57%',&%$'/,896/,:/,!"#$%&'('%$%)%*";'57"',<5)%="+/,>/?@'('$A<$*/,
!"#$%&'('%"B#4(C,:DDE/,?FGD,5/,,

8,

 
QE) </.))  '/7*+1-  ?6(-$-1/$'-  $'6*/(>'$>   A8- ;/<6(.)*->  286I-%6 

$/.*)7*/,  6%'-(*/$'-  A/ ;6**+1   %-'6,$%-N .)'/A-$), . 
 



!

!$+&!

#$%&"%'(")*+",-.."

!"#$%&'('$%)%*"+,",*"#$%-"&"+,&%$'./,0%&,12/,3456".57%',&%$'/,896/,:/,!"#$%&'('%$%)%*";'57"',<5)%="+/,>/?@'('$A<$*/,
!"#$%&'('%"B#4(C,:DDE/,?FGD,5/,,

8,

!"#$%&'()*+,-.+/#0#(1#"2(/*/(1*"/%"*(/#1-3%+/-4(5&%"0- .6(+#7&%3&*2(*/8-$&#+8'(,
9*&&:1(/-8*.+/-4(7%8#,-+%.6(,"-"#+8(&*+%7%&-2()-8*2(#8(;<<(7%8(9#(&=5=(9#(><<<(7%8(

56 A8/'>O)*--  ($),  -$'/8--  -  (  *6C)  (8)1>  </.))  (+$/%-)  ')1A+  86?-
(-'-> , A8-8/$'6  *6$).)*->  (  "-'6)  *6<.D;6D'$>  A8- ?61);.)*--  $%/8/$'-  
(86E)*->  F)1.-  -  *-?%/,  $/.*)7*/,  6%'-(*/$'- .   

Q$'= -  -*+)  /0)*%-  7-$.)**/$'-  *6$).)*->  "-'6>  A8- 8)?%/, $1)*)  %/$-
1-7)$%-N 9*)82-, , 7'/   </.))  8).=)I*/  $(>?6*/ $ ;-*61-%/,  -?1)*)*->  7-$-
.)**/$'-  *6$).)*-> . 
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./0123#4567#891:;31:#3#<3#=>?@A1:#B&+))C#("$D#

!"#$%&'()$*+&(),)-.$/01.2-.3$45/1/42)$+1.6
$$$$$$$$$$$$$$$$$$$$)$-.4&(&-)&$8)2.3$+$'(-$,&(/+&5$$

 
@ U*2.--  ($)  *6/</8/' . "6% (  A8/C./1 , '6% -  (  *6$'/>E)1  A8-8/$'  

*6$).)*-> , ')1A+   8/$'6   9%/*/1-% & U*2.--  -  "-'6>  A8/-$N/;>'  ?)8%6.=*/, (  
86?*/)  %/$1-7)$%/) (8)1> . @/?=1)1 76$'= A8-();)**/2/  286I-%6 A8-8/$'6  
*6$).)*->  (  U*2.--  -  L9.=$)  -  $/A/$'6(-1  )2/  $ 7-$.)**/$'=D  *6$).)*->  
"-'6> . 



!

!$+(!

!"#$%$&'$()'*"+,(-.$&/'(01"-(23&4%'&4('(5'(6789:&4(;<=>>,(? @AB(

!"#$%$&'$((C&D%''('(E3%4#"((

!"#$"#%$&&'()*+,+-"#)&."$/$&,0))1&2/,,),)34/5".)%)"+.%&$&,,)
)))))))))))))))))))))"))&."$/$&,$6)7,#.0))%))89:;<8=:;)22>)

 
 
@ K/$$--  76E) ($'8)76D'$>  .-06  $ 1&'60->1-  A/ Y-N8/1/$/1)  A/ '-A&  

5/5, (  U*2.--  A/ '-A&  1/1. J'$D;6  .&7C-,  A8-8/$'  *6$).)*->  (  U*2.--  -  
K/$$--  A8-N/;-'$>  *6 86?*+,  %/$1-7)$%-, A)8-/; , A/ 6*6./2--  $ A8-8/$'/1  
*6$).)*->  (  "-'6) . #  9'/  $./O*/  /<R>$*-'=  -*/,  A/2/;/, , A8-8/;/, , -</  
H$%/($%6> /<.6$'=  -  U*2.->  *6N/;>'$>  *);6.)%/  ;8&2 /'  ;8&26. 



!

!$+)!

!"#"$%&'()%*+*(#,'-'.(/+##0'-'!%1$-%1$2'$3+)%&#'#'
''''''''''''''''''''''4"$-*(5'6)%7#2%1$/$'8$",'

!"#$%&&'#()*&+#%$%&",*-*.&/$""*

!

 
H8-8/$'  *6$).)*->  7)'%/  $(>?6* $ ;-*61-%/,  %/$1-7)$%-N 9*)82-,  A/ 

86?*+1 -$'/7*-%61 . :1 .: 
https://regnum.ru/news/innovatio/2537083.html  #U  REGNUM. 
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@ 86?*/)  (8)1> , (  86?*+N -$'/8-7)$%-N  &$./(->N  A8-8/$'  *6$).)*->  7)' -

%/ $(>?6* $ %/$1-7)$%-1- 9*)82->1- . 
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"/*)7*/ ,  $/0-6.=*/ -9%/*/1-7)$%-)  I6%'/8+   6%'-(*/  (.->D'  *6 A8--

8/$'  *6$).)*-> , */  /*-  (.->D'  $/(1)$'*/  $ %/$1-7)$%-1-.  L7')1 , 7'/  ')1A+  
$/0-6.=*/ -9%/*/1-7)$%/2/  86?(-'->  ?6(-$>' /'  %/$1-7)$%-N 9*)82-,  '6%O). 
L7')1  '6%O), 7'/  $(>?= 1)O;&  %/$1-7)$%-1- 9*)82->1-  -  A8-8/$'/1  *6$).) -
*->  *6<.D;6)'$>  '/.=%/  (  ')N  $'86*6N, & ')N  *68/;/( , 2)*)'-7)$%-)  /$/<)**/ -
$'-  %/'/8+N /'*/$-').=*/  /;*/8/;*+ . 36% )$.-  (  A)8)1)C6'=  2;) -'/  %-'6, -
0)(  -  6*2.-76* , '/  $'6'-$'-7)$%6> $(>?= A8-8/$'6  *6$).)*->  9'/,  ')88-'/8--   
<&;)'  /A8);).>'=$>  A8/0)*'/1  9'/,  28&AA+ .-0 , -  $/($)1  A8/A6;)'  A8- -N 
/;-*6%/(/1  %/.-7)$'() , )$.-  <&;)'  /;-*6%/(6>  8)A8/;&%'-(*6>  6%'-(*/$'= .  

B'/  %6$6)'$>  </.)?*), , ')1A/(  8/$'6  @@H -  ($)N ;8&2-N A/%6?6').), . 
 

1D.)%)%4) Q4+4%& /05)(  <)+)3E)3 4 "/*43%02*4  5C<)'   3 +)D0%"%2) 2 
/02.4$)2/4.4  -%)+649.4  

#$A/.=?/(6*-)  168%)8/( %/$1-7)$%-N 9*)82-,  '8)<&)'  /</$*/(6*-> . 
#</  /*-   ;6.)%/  *)  ($)2;6  $/(A6;6D' . 56 :)()8) , (  U8%'-%) *6<.D;6)'$>  $6-



!

!$*$!

16> ')$*6>  $(>?= -?1)*)*->  ')1A)86'&8+  *6 F)1.)  $/  $%/8/$'=D (86E)*->  
F)1.- .  

B'/  $(>?6*/ $ ')1 , 7'/  A/'/%-  (-N8)(/,  9*)82--  A6;6D'  (*676.)  *6 :) -
()8  F)1.- , 6 ?6')1  A/ ?6%/*61 86$A8/$'86*)*->  (-N8),  86$')%6D'$> A/ F)1.) . 
56 :)()8)  $616> (+$/%6> A./'*/$'=  %/$1-7)$%/2/ 9I-86 .  

 
 
F6')1  )2/  ;6(.)*-)  %/.)<6').=*/  1)*>)'$> . 
B'/  $%6?+(6)'$> *6 ($)N A8/0)$$6N. H/  ;-*61-%)  -?1)*)*->  ')1A)86'& -

8+, A8-8/$'6  %/.)0  ;)8)(=)(   *6 :)()8)  1+  1/O)1  $&;-'=  /  ;-*61-%)  -?1) -
*)*->  A./'*/$'-  %/$1-7)$%/2/ 9I-86  (  A8/C./1 . 



!

!$*%!

 
H8-8/$'  ;)8)(=)(  (  $&<68%'-%) Q(86?-- -;)'  '/7*/  ?6 ')1A)86'&8/, . B'/  

A/*>'*/ : :)()8 , 9.)%'8/162*-'*/,  9*)82--  *)  N(6'6)' . 
@ :`U  ;)8)(=>   A/ </.=C-*$'(&   A8/();)**+N  -$$.);/(6*-,  8/$.-  6*6-

./2-7*/  A8/86$'6*-D  -N *6 $)()8)   K/$$-- . 

 
U ')A)8=  $/A/$'6(-1  9'-  ;6**+)  $ -*')286.=*/,  1/E=D  K/$$--  (1*)*-)  

U5  KV). 



!

!$*&!

 
M-61)'86.=*/  A8/'-(/A/./O*/ .  K/$$-> $'6*/(-'$>  1/2&E)$'()**/,  

;)8O6(/,  A8- *-?%/,  ')1A)86'&8)  -   ')8>)'  $(/)  1)$'/  (  1-8)  A8- (+$/%/, . 
U (/'  F6A6;*+)  $'86*+  A8/0()'6D'  A8- </.))  (+$/%/,  ')1A)86'&8) . 5/  

();=  K/$$-> 9'/  :)()8 , ?;)$= 16./  ')A.6 .  H8-  *)N(6'%) :/.*06  *)&8/O6- . U 
*)' , A8/0()'6)1  A8- 9'/1 ! 

 F*67-'  /$*/(*/,  I6%'/8  A8/0()'6*->  ($)  O) $/$'6(  %8/(- , A$-N/I-?-/ -
./2-7)$%-) , -*')..)%'&6.=*+)  (/?1/O*/$'-  *6$).)*-> , %/'/8+)  86$'&' A8- 
?61);.)*--  $%/8/$'-  (86E)*->  F)1.- , A8- A6;)*--  ')1A)86'&8+ .  

://'*/C)*-)  ;(&N ().-%-N  %/$1-7)$%-N  9*)82-,  Ð 9.)%'8/162*-'*/,  -  
286(-$A-*/(/,  1)*>)'$>  *6  F)1.)  0-%.-7*/ . 

@1)$') $ -?1)*)*-)1  9'-N 9*)82-,  1)*>)'$>  <-/'6 . "6% - *62.>;*/  (-;*/  
*6 A8-1)8)  -?1)*)*->  A8-8/$'6  %/.)0  ;)8)(=)( . G86I-%- A/ %/$1-7)$%-1 
9*)82->1 A/$'8/-.  B. ]6.-./(  

 



!

!$*'!

J;-*  %.6$')8 86$')'  .&7C)  A8-  (+$/%/,  286(-$A-*/(/,  9*)82--  -  *-? -
%/, $/.*)7*/,  6%'-(*/$'- . M8&2/, Ð A8- (+$/%/,  $/.*)7*/,  6%'-(*/$'-  -  
</.))  *-?%-N 286(-$A-*/(+N  9*)82->N. @ ?6(-$-1/$'-  /'  ;/1-*-8&DE-N  
%/$1-7)$%-N 9*)82-,  /;-*  %.6$')8 ?61)*>)'  $/  (8)1)*)1  ;8&2/, . !/.))  A8- 
9'/1  ;)8)(=>  /8-)*'-8&D'$>  *6 286(-$A-*/(+)  9*)82-- . 



!

!$*(!

#$%.D7)*-)  $/$'6(.>D'  ;)8)(=> , %/'/8+)  86$'&' *6 286*-0)  *-?%-N ;.>  
*-N  ')1A)86'&8 , '/  )$'=  (  $&<68%'-%): ;.>  *-N  (6O*),C),  >(.>)'$>  ')1A)86 -
'&86 $8);+ . 

@ $8);*),  A/./$)  K/$$--  ;)8)(=>  <+$'8/  1)*>D'  ')1A+  $(/)2/  8/$'6  A8- 
$1)*)  %/$1-7)$%-N 9*)82-, . 

S'/<+  9'/  /'$.);-'=  *&O*+   /'()'$'()**+) , $%8&A&.)?*+) -$$.);/(6') -
.-  -   16$$/(+)  ?61)8+. 

B'/  ;6**+)  28&AA+ '6%-N &7)*+N. 



!

!$*)!

 
#  (  9'-N (+</8%6N )$'=  ?6(-$-1/$'=  A8-8/$'6  %/.)0  ;)8)(=)(  /'  %/$1--

7)$%-N 9*)82-, . 
M/<6(-1  )E)  /;-*  286I-% -   /'1)'-1 , 2;)  A8-8/$'  %/.)0  ;)8)(=)(  A/./ -

O-').=*/  %/88).-8/(6.  $ -?1)*)*-)1   $%/8/$'-  (86E)*->  F)1.- , '/7*))  $ 
LOD, 6 2;)  /'8-06').=*/ . 

 



!

!$"+!

@/'  /*/  7'/ : (  /A8);).)**+,  1/1)*'  ($616> (+$/%6> 286(-$A-*/(6>  
9*)82->, $616> *-?%6> $%/8/$'= (86E)*->  F)1.- ) ')*;)*0->  $1)*-.6$=  *6 
A8/'-(/A/./O*&D . 

J;*/(8)1)**/  $86<6'+(6D'  86?*+) 168%)8+ %/$1-7)$%-N 9*)82-, , A/-
8/,  *)/<+7*+)  ;.>  A/*-16*-> . 

 
#$$.);/(6*-)  Climate Observations (Notes From Bob Tisdale on Climate 

Change and Global Warming  http://bobtisdale.blogspot.com/2009/08/enso-is-
major-component-of-sea-level.html) A/%6?6./, 7'/  (  A)8-/;  $ 1997 A/ 1999 2/;+  
%/.)<6*->  &8/(*>  #*;-,$%/2/ , F6A6;*/2/  -  Y)*'86.=*/2/  3-N/2/  /%)6*/(  
*6N/;>'$>  (  A8/'-(/I6?)  $ %/.)<6*->1-  @/$'/7*/2/  3-N/2/  -  U'.6*'-7)$%/ -
2/ /%)6*/( .  

H8-  9'/1  &8/()*=  @/$'/7*/2/  3-N/2/  -  U'.6*'-7)$%/2/  /%)6*6 *676. 
8)?%/ (/?86$'6'=  $ 16%$-1&1/1 (  1998 2/;&  (/%/./  3 $1). 56A8/'-( ,  &8/()*=  
#*;-,$%/2/  /%)6*6, F6A6;*/2/  -  Y)*'86.=*/2/  3-N/2/  /%)6*6 $'6.  A6;6'= $ 
16%$-1&1/1 (  1998 2/;&  (/%/./  3 $1).  5)%/'/8+)  9'/  /<R>$*>D' /$/<)**/ -
$'>1-  ')7)*->   B.=-5-*=/  (El Ni–o).   



!

!$"*!

J;*/(8)1)**/  $'6.-  1)*>'=$> ')1A+   8/$'6  @@H (  86?*+N $'86*6N, A8--
8/$'  %/.)0  & ;)8)(=)(   86?*/2/  %.6$')86 -  ;8 . B'/  '/O)  /<R>$*-1  /$/<)**/ -
$'>1-  B.=-5-*=/ ? 

!/.))  A86(;/A/;/<*/  $(>?6'= 9'/  $ -?1)*)*->1-  N686%')8-$'-%- (/;+  *6 
F)1.)  (  86$$16'8-(6)1+,  A)8-/; .  5/  A/%6 ?6I-%$-8&)1 I6%' : %/*0) 90-N 
2/;/(  Ð A)8-/;  8)?%/2/ -?1)*)*->  (  ')1A6N 8/$'6 , 86?(-'->  ($)N $'86*  1-86. 

 F6(-$-1/$'-  ')  O), 7'/  -  A8- 8/$')  ;)8)(=)(  86?*/2/  %.6$')86. 

 
 
@1)$') $ 86?*/*6A86(.)**+1   -?1)*)*-)1   &8/(*>  (/;  (  1-8/(+N  /%)6-

*6N 86?*/*6A86(.)**/  1)*>.-$=  ')1A+  A8-8/$'6  @@H ();&E-N  $'86*  1-86 . @ 
?6(-$-1/$'-  /'  9'-N N686%')8-$'-% 1/O*/  ;6O)  %.6$$-I-0-8/(6'=  $'86*+ , 
*6$).)*-) .  



!

!$""!

 
J<86'-1  (*-16*-) , 7'/  ')1A+  8/$'6  @@H K/$$-- ,  </.))  7)1  (  ;8&2-N 

$'86*6N,  $/(A6;6D'  $ ;-*61-%/,  -?1)*)*->  &8/(*>   (/;  /%)6*/( , %/'/8+)  
%6% -  @@H *6C),  $'86*+  $*-?-.-$=  (  9'/'  A)8-/; . #  9'/  *)  $.&76,*/$'= . M--



!

!$"#!

*61-%6 *6C)2/  @@H (  </.=C),  $')A)*- , 7)1  & ;8&2-N $'86* , A/('/8>)'  -?1) -
*)*-)  LOD. #  *)  '/.=%/  (  $'/.)'*-N  0-%.6N, */  -  (  2/;/(+N .   

 
 56C6 %8/(=, *6C 1/?2  %6% <+ *)A/$8);$'()**/  A-'6D'$>  %/$1-7)$%/, 

9*)82-, , $(>?6**/,  $/  $%/8/$'=D (86E)*->  F)1.- . 
#?1)*)*-)  &8/(*>  (/;  (  /%)6*6N, $%/8/$'-  (86E)*->  F)1.-  *6 8&<)O) 

()%/(  Ð 9'/  A8-1)8  A-%/(+N ?*67)*-,  %/$1-7)$%-N 9*)82-, . 
F6 861%61- A-%/( %/88).>0-/**+)  ?6(-$-1/$'-  1)O;&  ')1A61-  8/$'6  

@@H -  &8/(*)1  (/;  /%)6*/(  A8/A6;6D' .  @$) &$'8/)*/  %6% (  $./O*/,  $-$') -
1) . J*6  I&*%0-/*-8&)'  A8- $.6O)**/,  86</')  ($)N I6%'/8/(   /'  %/'/8+N 
?6(-$-'  ))  86?(-'-) . @ 9'/1  $.&76) ')*;)*0--  86?(-'->  $-$')1+   $//'()' -
$'(&D'  0).)A/.626*-D . Q$.-  %6%/,-'/  I6%'/8  (+N/;-'  -? ?/*+  /A'-16.=*+N  
?*67)*-,  Ð 86?(-'-)  $-$')1+  *67-*6)'  /A8);).>'=$>  9'-1  I6%'/8/1 . 



!

!$"$!

 
@$) $.&76- 86;-%6.=*/,  $1)*+  9.-'+  (  K/$$--  $/(A6;6D'  $  6*/16.= -

*+1  A8-8/$'/1  86$')*-, . @ <-/')  A/<)O;6DE-,  %.6$')8 86$')*-,   86$')'  
<+$'8)) , /*  -  (+')$*>)'  A8/'-(/A/./O*+, . 

3/  )$'=  I6%'/8+  $1)*+  .D;),  -  %.6$')8/(  86$')*-, , ;)8)(=)(  /;*/'-A -
*+ . 

 
1%P59(49  

, :&E)$'()**/)  -?1)*)*-)  %/$1-7)$%-N 9*)82-, , %/'/8+)  '86*$I/8 -
1-8&D'  86</'& 2/./(*/2/  1/?26,  /'86O6)'$>  -  *6 -?1)*)*--  8)C)*-,  .D;),  
(  A./$%/$'-  (+</86  '/(68/( ,  *6 -N A/'8)<-').=$%/1  A/();)*-- .  

U1)8-%6*$%-) $/0-/./2-  &$'6*/(-.-  $(>?= A/%/.)*-,  (  :`U  $ '-A/1  
A/'8)<-').=$%/2/  A/();)*-> . K6?*+) A/%/.)*->  $%./**+  % '/,  -.-  -*/,  %8)-
;-'*/,  *628&?%).  :/);-*-1  9'-  286I-%- $ 168%)861- %/$1-7)$%-N 9*)82-,  -  
;6**+1-  A/ -*I.>0-- . 
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J'$D;6  A/-$% A8-7-*  -*I.>0--  1/O)'  -;'-  *)  '/.=%/  (  A./$%/$'-  A)-

8)</86 9%/*/1-7)$%-N A6861)'8/( , $ %/'/8+1-  /*6  A/ 1*)*-D  9%/*/1-$'/(  
$(>?6*6, */  -  (  A./$%/$'-  ?6(-$-1/$'-  ))   /'  %/$1-7)$%-N 9*)82-, . 

   36% %6% *6 86</'& *6C)2/  2/./(*/2/  1/?26 %/$1-7)$%-) 9*)82--  (.-> -
D'  %&1&.>'-(*/ , '/   A/;/<*+,  '-A  ;)')81-*60-- , A8-7-**/ -$.);$'()**+N  
$(>?),  ;/.O)*  A8/>(-'=$>  '6%O) 1)O;&  -*I.>0-),  -  %/$1-7)$%-1- 9*)82->-
1- . 

 3/  )$'=  *6;/  -$%6'=  ?6(-$-1/$'=  -*I.>0--   /'  %/$1-7)$%-N 9*)82-,  *)  
'/.=%/  -  ;6O)  *)  $'/.=%/  (  $/A/$'6(.)*--  &8/(*>  -*I.>0--  (  ;6**+,  1)$>0 
(*);).D , 2/;  -  ;8 .) $ %/$1-7)$%-1- 9*)82->1-  (  ;6**/1  1)$>0) (*);).D , 2/;)  
-  ;8 .),   $%/.=%/ $/  ($),   $/(/%&A*/$'=D  -N (.->*->  -  (  A8);C)$'(&DE))   
(8)1> .  56A8-1)8 , (  *6C)1  $.&76) %/9II-0-)*'  %/88).>0--  1)O;&  -?1)*) -
*-)1  A/'8)<-').=$%/2/  A/();)*->  A/%/.)*-,  $'6*/(-'$>  (+C)  A8- $;(-2)   
/;*/2/  -? 168%)8/( %/$1-7)$%-N 9*)82-,  *6 6-8 .)' . 
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5/  '6%6> '/7*/$'=   ;.>  A8-*>'->  A86%'-7)$%-N 8)C)*-,  *);/$'6'/7*6 .  
"/$1-7)$%-)  9*)82--  0-%.-7*+ . J*-   1/2&'  1)*>'=$> <+$'8/ , 86;- -

%6.=*/.  @ 9'/1  $.&76) -1))1  %6% %&1&.>'-(*&D, ()8/>'*/$'*&D  $(>?= 
A8);+;&E-N  %/$1-7)$%-N 9*)82-,  $ A/'8)<-').=$%-1  A/();)*-)1  .D;),  
(%&1&.>'-(*+)  I6%'/8+ ), '6% -  <.-?%&D % I&*%0-/*6.=*/,  (  ;6**+,  1/1)*'  
(8)1)*-  (I6%'/8*6>  A8-7-*6 ).  

S6E) %/$1-7)$%-) 9*)82--   1)*>D'$>  1);.)**/ , *)8);%/  *)?61)'*/  ;.>  
$/?*6*-> . H8-   1);.)**/1  -?1)*)*--  %/$1-7)$%-N 9*)82-,  %6% <+ A8/A6;6)'  
$(>?=: $-.=*/)  -?1)*)*-)  %/$1-7)$%-N 9*)82-,  Ð 8)?%/) -?1)*)*-)  &8/(*>  
-*I.>0-- . 5/  A8/>(.>)'$>   ?6(-$-1/$'=  (  -*/,  A./$%/$'- : 1);.)**/) , */  
A/$'/>**/)  -?1)*)*-)  %/$1-7)$%-N 9*)82-,  (  /A8);).)**/1  *6A86(.)*--  
$;(-26)'  A/'8)<-').=$%/)  A/();)*-)  '6%O) 1);.)**/ , */  *)&%./**/ . @6O*/ 
*6&7-'=$> A/*-16'=  9'-  86?*+) A8-7-**/ -$.);$'()**+)  $(>?-.  

, H/;  (.->*-)1  %/$1-7)$%-N 9*)82-,  .D;-  1)*>D'$> .  L7')1 , 7'/  1+  
($)   86?*/ '-A-7*+ . Q$'= .D;-  '-A6  1/1. J*-  </.))  9II)%'-(*+  -  &;67.-(+  
A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- .   S)8'+  -N .-7*/$'-  $1.: (  A8-./O)*--  
2. Q$'=  .D;-  '-A6  5/5: /*-  9II)%'-(*))  A8- ?61);.)*--  $%/8/$'-  (86E)*->  
F)1.- .  5/  ;6O)  >8%-) A8);$'6(-').-  9'-N '-A/(  1)*>D'$>  *)A8)8+(*/  A8- 



!

!$"'!

-?1)*)*--  $/0-6.=*+N  &$./(-, , (-;/(  ;)>').=*/$'- , %/$1-7)$%-N 9*)82-, . 
S6$'/  9'-  -?1)*)*->  )#4E14#3%6 (8)?%/) -?1)*)*-)  %/$1-7)$%-N 9*)82-,  
(.)7)'   (8)1)**/) , $-'&6'-(*/)  -?1)*)*-)  ($.);  ?6 *-1-  -  .D;), ). 5/  9'-  
-?1)*)*->   4.1%)7(.*#.E84  #  %1<E )E4D, %1< ;)#,(4#; . H8-  ;.-').=*/1  
8/$')  $%/8/$'-  (86E)*->  F)1.-  1+  76E) $'6*/(-1$>  */$-').>1-  7)8'  .-0  
'-A6  1/1, 6 A8- ;.-').=*/1  ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  1+  $'6*/ -
(-1$>  (  </.=C),  $')A)*-  */$-').>1-  7)8'  .D;),  '-A6  5/5.  #  9'/  A/1/26)'  
$/N86*-'=  8)?/*6*$+  $ %/$1-7)$%-1- 9*)82->1- , $ 76$'/'61-  `&16*6 . :/ -
N86*)*-)  8)?/*6*$/(  $ %/$1-7)$%-1- 9*)82->1-  '8)<&)'  -?1)*)*->  *6$ $6-
1-N. #?1)*-(C-)$>  .D;-  &O) *)  O-(&'  A/ 9%/*/1-7)$%-1  ?6%/*61, %/'/8+)  
A8/>(.>.-$=  A8- -*+N  %/$1-7)$%-N 9*)82->N -  -*+N   .D;>N . #*I.>0->  ?6(--
$-'  /'  '6%/2/ -?1)*)*->  .D;),  -</  1)*>D'$>  1/'-(+  -N A/'8)<-').=$%/2/  
A/();)*-> . 

468%)861- %/$1-7)$%-N 9*)82-,  (+$'&A6)'  16$$6  A/.&76)1+N $/(8) -
1)**/,  *6&%/,  A/%6?6').), . 4+  76E) A/.=?/(6.-$=  '6%-1-  %6% $%/8/$'= 
(86E)*->  F)1.- , 7-$./  $/.*)7*+N  A>')*  (7-$.6  @/.=I6 ), ;(-O)*-)  A/.D$6 
F)1.-  (  %//8;-*6'6N  ]  -  L  -  ;8 . LOD Ð ().-7-*6   /<86'*6>  $%/8/$'-  (86E) -
*->  F)1.- . J*6  -?1)8>)'$>  %6% /'%./*)*-)  (  1-..-$)%&*;6N  ;.-').=*/$'-  
$&'/% /'  $8);*-N  ?*67)*-,    ?6 9'6./**+,  A8/1)O&'/% (8)1)*- . !/.=C)  LOD 
Ð *-O)  $%/8/$'= (86E)*->  F)1.- . 

Q$'= &$'6*/(.)**+)  I6%'+  $(>?- ')1A/(  9%/*/1-7)$%/2/  8/$'6 , -?1)*) -
*->  .D;),  $ ;-*61-%/,  %/$1-7)$%-N 9*)82-, . @ A)8(&D /7)8);=  9'/  9.)%-
'8/162*-'*+)  9*)82--  (6%'-(*/$'=  :/.*06  -  ;8 .) -  9*)82--  286(-'60-- , ;(- -
O)*-> , (86E)*->  A.6*)'  -  .&* . 
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 Y-%.+  5 . "/*;86'=)(6  $(>?6*+ $ 0-%.61-  %/$1-7)$%-N 9*)82-, , (  76$'-

*/$'-  $/  $%/8/$'=D (86E)*->  F)1.- . H6;)*-)  ')1A/(  8/$'6  1-8/(/2/  @@H 
;/$'6'/7*/  '/7*/  $'6'-$'-7)$%-  $(>?6*+ $ ;(-O)*-)1  A/.D$6 F)1.-  (  %//8-
;-*6'6N  )2/  -?1)8)*->  $//'()'$'(&DE-1-  .6</86'/8->1- . 
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B'/  %6$6)'$> -  /';).=*+N  $'86* . 
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 H8-7-*+  ;6**+N  $'6'-$'-7)$%-N  ?6(-$-1/$'),  $(>?6*+  $ -?1)*)*-)1  

$/$'6(6  %8/(- , 1+C.)*-> , $&E*/$'-  .D;),  A8- $1)*)  %/$1-7)$%-N 9*)82-, . 
V6%'/(  1/8) É 

J;*6%/  &$'/,7-(/$'=   %/88).>0-/**+N , '86;-0-/**+N  $'6'-$'-7)$%-N  
?6(-$-1/$'),  1)O;&  168%)861- %/$1-7)$%-N 9*)82-,  -  9%/*/1-7)$%-1-  
A8/0)$$61- A/8/,  ?626;/7*/  A8/A6;6)'  A8- 6*6.-?)  -*I.>0-- . 

#*I.>0->  $(>?6*6 $ 86?<6.6*$-8/(6*-)1   A.6')O)$A/$/<*/2/  $A8/$6 
*6$).)*->  -  %/.-7)$'(/1  $//'()'$'(&DE-N  )1& '/(68/(  -  &$.&2.  

:N)16'-7*/  A8-7-*+  -*I.>0--   9%/*/1-$'+  A8);$'6(.>D'  '6%: 
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!$#"!

!"#$%$&'()"*+(&,&'()"*+(&-$&."#$%/&01&%2.%$$&/%3"(/&-(&45%&%.+(+316&"&7-$%&-(&.+$4$&+8&
97+/#.*+(6&7"9-/&:7+;45&-(&45%&3+(%1&$#99<1=&

 
 
@.->*-)  ($)N &%6?6**+N *6 $N)1) I6%'/8/(  *6 8)C)*-)  /  A/%&A%) -.-  

*)  A/%&A%) '/(68/(  -  &$.&2 A8/N/;-'  7)8)? $/?*6*-)  .D;), . U /*/  -?1)*>)' -
$> A/;  (.->*-)1  %/$1-7)$%-N 9*)82-,  (  </.=C),  $')A)*- , 7)1  A/;  (.->*-)  
%6O;/2/ -? &%6?6**+N *6 $N)1) I6%'/86 . F6 -$%.D7)*-)1  $-'&60-, , %/2;6  
%6%/,-'/  -? -?&7)**+N 9%/*/1-$'61-  I6%'/8/(   *)  A8-*-16)'  %8-'-7)$%/2/ 
?*67)*-> . :  9'/2/  1/1)*'6  86?(-'-)  .D</,  $-$')1+  *67-*6)'  ($)0)./  /A8) -
;).>'=$>  I6%'/8/1 , %/'/8+,  ();)'  ))  % 86?8&C)*-D. 

 L7)$'=  ;-*61-%&  ($)N I6%'/8/( , %/'/8+)  (.->D'  *6 -*I.>0-D , 68-
N-$./O*/ . H8/E)  /'$.)O-(6'=  1/'-(60-D  .D;), , %/'/8+)  &76$'(&D' (  ;6* -
*/1  A8/0)$$). 

  @ 861%6N A$-N/9%/*/1-%- $I/81&.-8/(6*  ?6%/* $A8/$6 -  A8);./O) -
*-> .  

M1"1%), )((43&4)43#&  );.()1  # ;.&="(A&%#$ $3"$&4)$ 3.&*&%%6* )( -
)4($%#&* -'(%(*#+&)'(0  )#)4&*6 , '(4(.(&  %&;.&.63%( %1.E<1&4)$ '1'  3 
)#"E .()41  ;.(#23(=)431 , ;.(#23(=#4&"D%()4# 4.E=1 )  9&"D8 ;("E+&%#$ 
;.#56"#  #"# ;(=  3"#$%#&* 3%&-'(%(*#+&)'#, *&4(=(3  E;.13"&%#$, 41'  # 3 
)#"E #2*&%&%#$ )E>%()4#, ;(4.&5%()4&0  )1*#,  "8=&0, %1<&/( )(2%1%#$, 3 
4(*  +#)"& ;(=  3"#$%#&* '()*#+&)'#,  -%&./#0. B2*&%&%#& ;(4.&5%()4&0 , 



!

!$##!

)E>%()4# "8=&0 ;.#  )*&%& '()*#+&)'#,  -%&./#0 36)4E;1&4  /"13%6* 71'4( -
.(*  %1.E<&%#$ 51"1%)1 );.()1  # ;.&="(A&%#$ %1 ="#4&"D%6, #)4(.#+&)'#,  
-41;1,  .123#4#$. 

H()4($%%1$ )*&%1 '()*#+&)'#,  -%&./#0 );()(5)43E&4  .123#4#8 +&"(-
3&+&)431, %1<&/( )(2%1%#$. 

H8-  ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  /<86?+ $'6*/(>'$>  </.))  
'/7*+1-  -  A8-'>26').=*+1-  ;.>  *6$, &1)*=C6)'$> 8/.=  -  ?*67-1/$'=  0)**/ -
$'), , /'/8(6**+N  /'  %/*%8)'*+N /<86?/( . 

H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-  Ð ($)  *6/</8/' , (  '/1  7-$.)  (/?86$-
'6)'  0)**/$'=  ;)*)2 .  
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:  ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.-  ;.>  </.=C-*$'(6  .D;),  </.))  

?*67-1+  ()E)$'()**+)  0)**/$'- , $+8=), 6 *)  *&.-  *6 $7)'6N, ;/..68+  (  8&-
%6N.  
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H8-1)8  </.=C),  0)**/$'-  ;/..68/( , ;)*)2  -  ()E)$'()**+N  6%'-(/(   A8- 

86?*+N %/$1-7)$%-N 9*)82->N A/%6?6').)* . J;*6%/  /*  A8-();)*  *6 A8-1)8)  
;)$>'-.)'*-N  0-%./( . U %6% /<$'/>'  ;).6  (  2/;/(+N , 1)$>7*+N? 

  @ ?6(-$-1/$'-  /'  '/2/  %6%-) &76$'%-,  /';).+ , A/.&C68-> 2/./(*/2/  
1/?26 </.))  6%'-(*+  ;.>  .-7*/$'-  </.))  ?*67-1+  ()E)$'()**+) , 8)6.=*+)   
-.-  (-8'&6.=*+) ,  91/0-/*6.=*+)  0)**/$'- . S6E) 9'/  $1)$= ')N  -  ')N . #  ($)  
O) A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  </.))  6%'-(*/  A86(/)  A/.&C6-
8-) , 76$'/'6  BBG A/(+C6)'$> , .&7C)  86</'6D'  ?6;*-)  /';).+  2/./(*/2/  1/? -
26. H8-  9'/1  '/7*))  /<86?+. M.> -N /<86?/(6*->  *)/<N/;-16  *)16.6>  A$-N--
7)$%6> 9*)82->, *&O*+  8)?/*6*$+  $ %/$1-7)$%-1- 9*)82->1- . 

 H8-  ;/(/.=$'(/(6*--  91/0-/*6.=*+1- , (-8'&6.=*+1-  0)**/$'>1- , %/-
.-7)$'()**+1-  $86(*)*->1-  -  .-7*/$'-  .)27)  (*&C-'=  ')  -.-  -*+)  91/0-/ -
*6.=*+) , (-8'&6.=*+)  0)**/$'- . L  *))  6('/16'-7)$%-  $86<6'+(6D'   A/;86 -
O6*-) , (*&C)*-) . J*6  76E) $.);&)'  ?6 6('/8-')'61- . J'$D;6  9II)%'-(*/$'=  
8)%.61+, (/?1/O*/$'=  (*&C)*->  '/2/ , 7'/  N/'>'  (*&C-'=  A8/-?(/;-').- , 
8)%.61/;6').- É @ 9'/  (8)1>  /<+7*/  86$')'  0)**/$'=  6%0-,, 86?.-7*+N  I- -
*6*$/(+N  <&162, (-8'&6.=*+N , 91/0-/*6.=*+N  0)**/$'), É Y)**/$'=  $+8=)-
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(+N '/(68/(  Ð A6;6)' . B'/  N686%')8*/ %6% ;.>  ;)$>'-.)'*-N , '6% -  ;.>  2/;/ -
(+N, 1)$>7*+N 0-%./( . 
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J'*/C)*-)  A8-<+.-  %  0)*)  S&P 500 &()8)**/  86$')'   A8- 8/$')  $%/8/$'-  
(86E)*->  F)1.- . 5)  1)*))  &()8)**/  A6;6)'  Ð A8- ?61);.)*--  $%/8/$'-  (86-
E)*->  F)1.- . 
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 U%0--   $//'()'$'(D'  %6% 8)6.=*+1  6%'-(61, '6%  -  91/0-/*6.=*+1 , 
I-%'-(*+1 , (-8'&6.=*+1 . H8-  -N A)8)/0)*)**/$'-  Ð  /*-  (%.D76D' (  $)<> -  
(-8'&6.=*+, , 91/0-/*6.=*+,  6%'-(. S'/  -  A8/-$N/;-'  0-%.-7*/  A8- 8/$')  
$%/8/$'-  (86E)*->  F)1.- . 

Y)*+  *6 ()E)$'()**+)  6%'-(+ , *6 $+8=), *6 1)'6..+ , A/'8)<*/$'=  (  *-N   
*67-*6D'  86$'-   A8- </.=C),  6%'-(*/$'-  A86(/2/  A/.&C68-> 2/./(*/2/  1/? -
26, '/  )$'=  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  A8- A8/7-N 86(*+N 
&$./(->N .  
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5/  (  9'/1  A8/0)$$) '6%O) )$'=  /'%./*)*->  /'  ;6**/,  */81+ , '6% %6% 

0-%.+ <+(6D'  86?*+). #  *)8);%/  /;-*  0-%. A8/'-(/8)7-'  -*/1& . @ ;6**/1  
$.&76) 1+  2/(/8-1  /  ;)$>'-.)'*-N  0-%.6N. Y-%.+  0)*  *6 1)'6..  1)*=C)2/  
16$C'6<6 1/2&'  -1)'=  -*&D  $'6'-$'-7)$%&D  $(>?= $ LOD F)1.- , */  (  $(/),  
$/(/%&A*/$'-  /*-  A8-(/;>'  % /A-$6**/1&  8)?&.='6'& ;-*61-%&  0)* , 6 ?*67-'  
-  -*I.>0-- . 

LOD F)1.-  Ð /;-*  -? I6%'/8/(  I/81-8/(6*->  0)*  *6 86?.-7*+)  '/(68+ . 
J*  &$'/,7-(/  A8/>(.>)'$>  ($)2;6 . 5/  <+(6D'  A)8-/;+ , %/2;6 *6 (8)1>  /*  
&A&$%6)' $(/)  .-;)8$'(/  (  I/81-8/(6*--  0)*+ , -*I.>0-- . @ 9'/1  $.&76) 
*6;/  *)  0)A.>'=$> ?6 A8);./O)**&D  1)'/;/./2-D  6*6.-?6 -*I.>0-- ,  6 6*6-
.-?-8/(6'=  8)6.=*/$'= .   T-?*=  </267) .D</,  $N)1+. 



!

!$#(!

"/$1-7)$%-)  9*)82--  Ð 76$'=, *6 </.=C-N  /'8)?%6N (8)1)*-  Ð $&E)-
$'()**),C6>  76$'=,  *6C),  8)6.=*/$'- . 

F6%/* $A8/$6 -  A8);./O)*->  A8/>(.>)'$>  7)8)? $&<R)%'-(*+) 8)C)*->  
.D;), , 6 1+  ;-*61-7*/  1)*>)1$>  *)  '/.=%/  A/ 7-$'/  ?)1*+1  A8-7-*61 , */  -  
$/  $1)*/,  %/$1-7)$%-N 9*)82-, .  

36% 7'/  -*I.>0->  -1))'  %6% /<R)%'-(*+) , (  '/1  7-$.)  $/<$'()**/  9%/-
*/1-7)$%-) , '6%  -   $&<R)%'-(*+) 6$A)%'+.  

J<R)%'-(*+,  6$A)%': 1)O;&  ;)*)O*/  /<)$A)7)**+1  $A8/$/1  -  A8);./ -
O)*-)1  ;/.O*/  <+'=  86(*/()$-) . :A8/$  (+C)  Ð -1))1  -*I.>0-D . #  9'/  1/ -
O)'  A8/-?/,'-  A/ A8-7-*)  A6;)*->  A8/-?(/;$'(6  9'-N '/(68/( , -N *);/A/ -
$'6(%- -? ;8&2-N $'86*  -  ;8 .  

@+(/;  A8/$' : *)  A8/-?().-  *&O*+N '/(68/(  Ð A/.&76,')  -*I.>0-D . 
@);= .D;-  A8-(+%.-  % /A8);).)**/1&  &8/(*D  A/'8)<.)*-> , -  $86?& /'  *)2/  
*)  /'%6O&'$>. !&;&'  $/N86*>'= $(/,  A8-(+7*+,  &8/()*=  O-?*-  ?6 $7)'  
*6%/A.)*-, , ?6 $7)'  ;/.26 . 

36% /*/   -  <+./  (  -$'/8--  :`U . H8-  A6;)*--  A8/-?(/;$'(6  (/?86$'6.6  
0)*6  '/(68/( , 8/$.6  -*I.>0-> . 
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!/.))  (+$/%-)  ')1A+  8/$'6  @@H (  :`U   $'6'-$'-7)$%-  $(>?6*+ $ -?1) -

*)*-)1  $%/8/$'-  (86E)*->  F)1.- . 3)1A+  -?1)*)*->  -*I.>0--  '6%O). 
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J<86'-1  (*-16*-) , 7'/  -*I.>0->  (  :`U  -  86*))  (1700-1840 2/;+ ) A/; -

$%6%-(6.6 (  A)8-/;  -?1)*)*->  ?*6%6 &$%/8)*-> (86E)*->  F)1.- , '/  )$'=  (  
'/7%6N 16%$-1&1/( -  1-*-1&1/(  ?*67)*-,   LOD.  

 B'6  ?6(-$-1/$'=  %6$6)'$> A)8-/;6    (+$/%/,  ;/.-  (  9%/*/1-%)  8&7*/2/  
'8&;6  -  *6C)2/  (8)1)*- .  :'6'-$'-7)$%-)  ?6(-$-1/$'-  A8/C.+N   -  $)2/-
;*>C*-N  .)'  /;*/'-A*+ .  

 



!

!$$+!

!$#

!%#

!&#

'#

&#

%#

$#

"#

(#

&
)''

*#
&

)')
#

&
)&

"#
&

)%
&

#
&

)%
+

#
&

)$
(#

&
)"

%
#

&
)"

,#
&

)(
-#

&
)-

$#
&

))
'#

&
))

)#
&

)+
"#

&
),

&
#

&
),

+
#

&
+

'(#
&

+
&

%
#

&
+

&
,#

&
+

%
-#

&
+

$$
#

&
+

"'#
&

+
")

#
&

+
("

#
&

+
-&

#
&

+
-+

#
&

+
)(

#
&

+
+

%
#

&
+

+
,#

&
+

,-
#

&
,'$

#
&

,&
'#

&
,&

)#
&

,%
"#

&
,$

&
#

&
,$

+
#

&
,"

(#
&

,(
%

#
&

,(
,#

&
,-

-#
&

,)
$#

&
,+

'#
&

,+
)#

&
,,"

#
%

''&
#

%
''+

#
%

'&
(#

!"#$%&'()$*%$

..//#

 
@  U*2.--  *6 A8/'>O)*--  (8)1)*-  A/ %/'/8/1&  )$'=  $//'()'$'(&DE6>  

$'6'-$'-%6  -*I.>0->  A/;$%6%-(6.6 A8- %/.)<6').=*/1  -?1)*)*--  $%/8/$'-  
(86E)*->  F)1.- ,  76E) A8- (+$/%-N ?*67)*->N LOD.  

56 A-%6N ?61);.)*->  $%/8/$'-  (86E)*->  F)1.-  -1))1  A-%- -*I.>0-- . 
5/  *)  '/.=%/ É 

56 A8-();)**/1  286I-%) A8);$'6(.)*6  LOD F)1.-  (().-7-*6  A8/'-(/ -
A/./O*6>  $%/8/$'-  ))  (86E)*->  (/%8&2 $(/),  /$- ) %6% $8);*))  ?6 2/; . 5/  
$%/8/$'= (86E)*->  F)1.-  1)*>)'$>  %6O;+, 1)$>0, %6O;+, ;)*= . 

Q$.-  $;).6**+,  *61-  (+(/;  ($)/<E , '/  -  (  $'/.)'*-N  -  ;6O)  1)$>7*+N, 
;*)(*+N  0-%.6N ;/.O*6  *6<.D;6'=$>  6*6./2-7*6>  ?6(-$-1/$'= . 

#*I.>0-D   *6 A8/;&%'+ A-'6*-> , *6 9*)82-D  /<+7*/  /';).>D'  /'  -* -
I.>0--  *6 A/'8)<-').=$%&D  %/8?-*&. #  *)  $.&76,*/ . 
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Y)*6  *6 *)I'= , *6 9*)82-D  (?.)'6)'  *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  

F)1.- .   
@;&16)1$>É  #*I.>0->  *6 A/'8)<-').=$%-)  '/(68+  76E) 86$')'  A8- 

?61);.)*--  $%/8/$'-  (86E)*->  F)1.- , 6 *6 *)I'=  A8- ))  8/$') . 
B'/  /<R>$*>)'$> *6.-7-)1  $8);-  *6$ ;(&N /'*/$-').=*/  A8/'-(/A/./O -

*+N '-A/(  .D;), : /;-*  </.))  9II)%'-()*  A8- %/$1-7)$%-N 9*)82->N, $(>?6*-
*+N $ 8/$'/1  $%/8/$'-  (86E)*->  F)1.-  ('-A  1/1), ;8&2/,  A8- ?61);.)*--  
('-A  5/5). 

#  $'86*+ , -  .D;-  ;).>'$>  *6 ;()  &$./(*+)  28&AA+: ;.>  /;*/,  <.62/A8- -
>'*6  /;*6  %/$1-7)$%6> 9*)82->, ;.>  ;8&2/,  Ð /'*/$-').=*/  A8/'-(/A/./O*6> . 
M.> /;*/,  (+</8%-  .D;),  A/?-'-(*+1  168%)8/1 1/O)'  (+$'&A6'= 8/$'  $%/-
8/$'-  (86E)*->  F)1.-  (*/  *)  '/.=%/ ), ;.>  ;8&2/,  Ð ))  A6;)*-) . #  )$.-  (  /; -
*/,  $'86*)  </.))  86$A8/$'86*)*  '-A  .D;), , %/'/8+)  </.))  9II)%'-()*  I- -
?-/./2-7)$%- , -*')..)%'&6.=*/  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  
('-A  5/5), 6 (  ;8&2/,  Ð A8- 8/$')  ('-A  1/1), '/  ')1A+  8/$'6  @@H <&;&' (  9'-N 
$'86*6N /'*/$-').=*/  A8/'-(/A/./O*+  A8- $1)*)  9'-N %/$1-7)$%-N 9*)82-, . 



!

!$$"!

H/;/<*6>  28&AA-8/(%6 .D;),  A8/-$N/;-'  A/  /'86$.>1  9%/*/1-%- , A/ A8/-
I)$$->1 , A/ 28&AA61 (*&'8-  /';).=*/2/  %/..)%'-(6 . 

"6O;+,  -? /</?*67)**+N  '-A/(  -1))'  16$$& /$/<)**/$'), .  L  '-A6  5/5 
.&7C)  86?(-'  %-*)$')'-7)$%-,  (()E)$'()**+, , ;(-26').=*+, ) -*')..)%' , 
$A/$/<*/$'=  $/?;6(6'=  '/7*+)  /<86?+, %68'-*+  1-86 -  ' .; . S6E) & *-N  </.))  
6%'-(*/  A86(6> A/./(-*6  2/./(*/2/  1/?26 A/ /'*/C)*-D  % .-061  '-A6  1/1. U 
(/'  & .-0  '-A6  1/1 .&7C)  86?(-'6  .)(6>  A/./(-*6  2/./(*/2/  1/?26, /*-  </.))  
&$A)C*+ (  '6%-N A8/I)$$->N  %6% 16')16'-% , I-*6*$-$' , A8/28611-$'  -  ;8 . 

5)I'=  ;/<+(6D'  76E) .-06  '-A6  5/5. @+$/%6> $%/8/$'= (86E)*->  F)1.-  
;.>  *-N  Ð $'8)$$. :/?*6*-)  $&O6)'$>, $'8)1>'$>  ?686</'6'= *6 ($)1 . @ 9'/  
(8)1>  I-*6*$-$'+  .)2%/ <)8&' %/*'8/.=  *6;  0)*/,  *)I'- ,  *)A/1)8*/  (?;&-
(6D'  0)*+  *6 *)) .  "  '-A&  5/5  76E) (*/  *)  ($)2;6 !) /'*/$>'$>  (/;-').- ,  2/8-
*+)  86</7-) , -*O)*)8+ , $'8/-').- , 86</'*-%-  $%.6;/(  -  ' .; . -  ' .A. #N A8/-?-
(/;-').=*/$'=  '8&;6 , ;/.>  9'/2/  '8&;6  (  @@H 86$')'  A8- ?61);.)*--  $%/8/-
$'-  (86E)*->  F)1.- . 
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H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-  *67-*6D'  76E) A&$%6'= ;)*=2-  /'  

A8/-?(/;$'(6  *)  (  )2/   86?(-'-) , 6 (  (+A.6'&  ;-(-;)*;/(  -  ' .; . 
J'$D;6  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.-  8/$.6  86*))   -  <)?86</'-06 . 
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M/N/;*/$'=  6%0-, (?.)'6)'  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . 
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M/.>  I-*6*$/(/2/  $)%'/86 (  @@H &().-7-(6)'$>  A8- 8/$')  $%/8/$'-  
(86E)*->  F)1.- . K6$'&' -  (%.6;+  (  <6*%-. Y)**/$'=  ;)*)2  (  9'/  (8)1>  (/$ -
A8-*-16)'$>  (+C) , 7)1  0)**/$'=  '/(68/( , (%.6;/(  (  A8/-?(/;$'(/ . 
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  3-A+  1/1 -  5/5 -1)D'  1)O;&  $/</,  86?.-7->  *6 2)*)'-7)$%/1  &8/(*) . 
#N $//'*/C)*-)  86?*/)  $8);-  86?*+N *68/;/( , $'86* , A8);$'6(-').),  ')N  -.-  
-*+N  A8/I)$$-, . M6O) (  /;*/1  %/..)%'-() , 2;)  A8);$'6(.)*+  (  $(/)1  </.= -
C-*$'()   A8);$'6(-').-  /;*/,  A8/I)$$-- , .D;-  ;).>'$>  *6 1-%8/28&AA+, 
%/'/8+)  $/  (8)1)*)1  *67-*6D'  $/$'/>'=  -? &$./(*/  A86(/A/.&C68*+N ('-A  
5/5) -  &$./(*/  .)(/A/.&C68*+N  ('-A  1/1) .D;), .  J'  -N $/(1)$'*+N  &$-.-,  
-*I.>0->   86$')'  (/  ($)N '/7%6N  -?1)*)*->  ?*6%6  &$%/8)*-> (86E)*->  F)1-
.- . J;-*  '-A  A8)&$A)(6)' *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.- , ;8&2/,  (  
1/1)*'  ))  16%$-16.=*/2/  A6;)*-> . 
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H/9'/1&  A/%6 *)I'=  <&;)'   %/*'8/.-8/(6'=$>  I-*6*$-$'61-   Ð <&;)1  

-1)'=  ')*;)*0-D  8/$'6  ))  0)*+  A8- (+$/%/,  $%/8/$'-  (86E)*->  F)1.- . 
#'6%, )$.-  (?>'=  ($)  A-%- -*I.>0-- , '/  /*-  <&;&' A6;6'= *6 A)8-/;+  

8)?%/2/ -?1)*)*->  ?*6%6 &$%/8)*-> (86E)*->  F)1.- : *6 A-%- -  $A6;+ ?*67)-
*-,  LOD. LOD Ð 9'/  ().-7-*6  /'%./*)*->  ;.-').=*/$'-  ?)1*+N $&'/% /'  
$8);*-N  ?*67)*-, . J*6  -?1)8>)'$>  (  1-..-$)%&*;6N .  

36% %6% $%/8/$'= (86E)*->  F)1.-  $(>?6*6 -  $ ;(-O)*-)1  /$-  ))  (86E) -
*-> , '/  -1))1  7)'%-)  $(>?- 1)O;&  *-1-  -  -*I.>0-), . 
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B%/*/1-$'+  ?6A&'6.- A8/<.)1&  -*I.>0--  ;/  /$*/(6*-> . H/*>'*/  A/7) -
1&: %6O;/) */(/)  /<R>$*)*-)  A8-7-*  -*I.>0--  *)  $<+(6)'$> (  A/$.);&D -
E)1 . 

L  A$-N/./2/(  ($)  A8/E) . 
:'8)1.)*-)  %&A-'= '/'  -.-  -*/,  '/(68  -.-  $/N86*-'=  ;)*=2-  *6 <&;&-

E))  ?6(-$-'  /'  $&E*/$'-  .D;), . 5/  %8/(=, 86</'6  2/./(*/2/  1/?26 & .D;),  
1)*>)'$>  (  ?6(-$-1/$'-  *)  '/.=%/  /'  (-;/(  ;)>').=*/$'- , /'  (A/.*)  ?)1*+N -  
A/*>'*+N  9%/*/1-$'61  A8-7-* , */  -   /'  %/$1-7)$%-N 9*)82-, .  ://'*/C)*-)  
?)1*+N -  %/$1-7)$%-N A8-7-*  -?1)*)*->  .D;),   %/.)<6').=*/ , 0-%.-7*/ .   

 #  (  ?6(-$-1/$'-  /'  -?1)*-(C),$>  1/'-(60--    .D;),  1/2&'  *)  $86</-
'6'=  .D<+)  '6% 'E6').=*/  $I/81&.-8/(6**+)  9%/*/1-$'61-  Ç?6%/*+È. 36%, 
A8- .D</1  $//'*/C)*--  %/.-7)$'(6  ;)*)2  (  /</8/')  -  $&11+ 0)*  '/(68/(  
.D;-  1/2&'  *)  A/%&A6'= '/(68+ , 6 %/A-'= ;)*=2-  (  -*')8)$6N  <&;&E-N A.6-
*/( . @ '/1  7-$.)  *6%/A.)*-)  1/O)'  -;'-  A&')1  A8-/<8)')*->  6%0-, A8); -
A8->'-, .  U A8- *)N(6'%) ;)*)2  -  /'$&'$'(--  O).6*->  %/A-'= *6 <&;&E))  Ð 
?6.)?&' (  ;/.2- , */  %&A>' '/ , 7'/  N/'>' . H8/$'/  -  A/*>'*/ .  H/9'/1&  (  /$*/()  
-*I.>0--  /<+7*/  A$-N/./2-  86$$16'8-(6D'  1/'-(60-D , .-7*/$'*+)  /$/ -
<)**/$'-  .D;), . 5/  /*-  '/  -  1)*>D'$>  A8- $1)*)  %/$1-7)$%-N 9*)82-, . H8-  
8)?%/, $1)*)  %/$1-7)$%-N 9*)82-,  /*-   1)*>D'$>  8)?%/ -  $&E)$'()**/ . 

H/9'/1&  ;/.2   -  ;/N/;  *6 6%0--, /<.-260--  (  :`U   86*))  <+.  16%$--
16.=*+1  A8- 86?*+N %/$1-7)$%-N 9*)82->N:  *6 A)8)./1)  8/$'6  -  A6;)*->  
$%/8/$'-  (86E)*->  F)1.-  ?6 ;.-').=*/)  (8)1>  $&E)$'()**/   1)*>D'$>  .D;- . 
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#*I.>0->  ?6(-$-'  /'   -?1)*)*->  $61-N .D;), , *6C-N A/'8)<*/$'), . 

H8-  8)?%/1 -?1)*)*--  .D;),  9'6 A8-7-*6  $'6*/(-'$>  8)C6DE),  (  A/*-16 -
*--  ;-*61-%-  -*I.>0-- . 

B'/  (+>(.)*/  $ A/1/E=D  9.)%'8/9*0)I6./286I-7)$%-N  -$$.);/(6*-,  
'+$>7 7)./()% . 

F6(-$-1/$'=  '6%/(6: A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  .&7C)  
86</'6)'  A86(/)  A/.&C68-)  2/./(*/2/  1/?26, A8- 8/$')  Ð .)(/)  (16')16'-%- , 
I-*6*$-$'+  -  ;8 .).  

@ $'86*6N $ &$./(*/  .)(/A/.&C68*+1  *6$).)*-)1  ')1A+  @@H (+C)  A8- 
8/$')  $%/8/$'-  (86E)*->  F)1.- . @ $'86*6N, 2;)  </.=C)  &$./(*/  A86(/A/.& -
C68*+N .D;), , @@H </.))  (+$/%-1-  ')1A61-  86$')'  A8- ?61);.)*--  $%/8/-
$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . 

#  &  .)(/ -, -  A86(/A/.&C68*+N .-0  1+C.)*-) , A/'8)<*/$'-   1)*>D'$>   
A8-  $1)*)  %/$1-7)$%-N 9*)82-, , -*/2;6  9'6 $1)*6  <+(6)'  ;/$'6'/7*/  8)?%/,. 
36%, *6 A-%) $%/8/$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$-  A/'8)<*/$'- , <.62/ -
;6'*+)  ;.>  .)(/2/  A/.&C68-> 2/./(*/2/  1/?26, $1)*>D'$>  *6 A/'8)<*/$'-  
A86(/A/.&C68*+N.  J'$D;6  A/'8)<*/$'=  (  ;)*=26, (  </.=C-N  $&116N *6 $7)-
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'6N $1)*>)'$>  A/'8)<*/$'=D  (  ()E)$'()**+N  '/(686N, (  8)6.=*/  /$>?6)1+N 
()E6N, (  $'8/-').=$'() , (  $/?-;6*-- .  

@1)$'/  ?6A6$6 ;)*)O*+N  $8);$'(  86$'&' ?6A6$+ '/(68/( , (1)$'/  A/'8)< -
*/$'-  (  &$.&26N 86$')'  A/'8)<*/$'=  (  A8);1)'6N  ;.-').=*/2/  A/.=?/(6*->  -  
' .; . @/?86$'6)' $A8/$ *6 '6%-) '/(68+  Ð 86$')'  -*I.>0->  A/ 9'/,  A8-7-*) . 

36% 7'/  -*I.>0->   A/;$%6%-(6)' -  *6 A-%6N 8/$'6 , -  (  '/7%6N 16%$--
16.=*/2/  A6;)*->  $%/8/$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . 

@ 2019-2020 2/;6N $%/8/$'= (86E)*->  F)1.-  $'6.6  16%$-16.=*/,  ?6 100 
.)'  *6<.D;)*-, . J'$D;6  -1))1  8/$' , (+$/%-)  ?*67)*->   -*I.>0--  (  1/1)*'  
*676.6 ?61);.)*->  $%/8/$'-  (86E)*->  F)1.-  -  /;*/(8)1)**/  </.=C&D  6%-
'-(*/$'=  A86(/2/  A/.&C68-> 2/./(*/2/  1/?26 & .D;),  A/$.)  )2/  ;/.2/,  
Ç%/*$)8(60-- È.   

H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-   86$')'  0)**/$'=  ;)*)2  %6% '6%/(+N,  
-N *67-*6D'   76E)  $/N86*>'=, (  '/1  7-$.)  -  (  <6*%6N. Q$')$'()**/ , $/?*6*-)  
$61/2/  7)./()%6 , %8-?-$+, $8);$'(6  16$$/(/,  -*I/8160--   /%6?+(6D' (.-> -
*-)  *6 9'-  A8/0)$$+. 5/  /A-$6**6>  ?6(-$-1/$'=  (  0)./1  $/N86*>)'$>. 

 
1%P59(49  4 ))  *4;&  2 *0$/4  D+)%49 20(4/02.050644  

 
#$N/;>   -? A8-();)**+N  ;6**+N  & *6$ )$'=  ($)  /$*/(6*->  2/(/8-'=  /<  

-*I.>0--  '-A6  1/1 -  '-A6  5/5. "6%/(+1-  $'6*/(>'$>  .D;-  (  9'-N '/7%6N  <- -
I&8%60-- %/$1-7)$%-N 9*)82-,  1+  ?*6)1. J'$D;6  1/O)1  A8);A/./O-'=   
A$-N/./2-7)$%-)  /$*/(6*-> , 7)1   (+?(6*+  9'-  -*I.>0-- . 3-A  5/5 Ð 9'/  $-.= -
*+,  ;86,(  (   86?(-'--  .D;), , 9'/  A)8-/; , %/2;6 -N A$-N-7)$%6> 9*)82-> A8)-
/<86?&)'$> (  A/$'8/)**+)  I6<8-%- , ?6(/;+ , ?;6*-> . B'/  8/$'  9*'&?-6?16, () -
8+ (  $(/-  $-.+ , A/>(.)*-)  7)'%/2/  /<86?6 <&;&E)2/ . M.> )2/  ;/$'-O)*->  
;6**+,  '-A  .D;),  <)8)'  ;)*=2-  (  ;/.2 , (%.6;+(6)'  -N (  <-?*)$  -  A/.&76)'  
?6A.6*-8/(6**+,  8)?&.='6' . J';6)'  ;/.2 . J'$D;6  $'8)1.)*-)   %&A-'= $8); -
$'(6  A8/-?(/;$'(6 , ?)1.D ,  ($)  *)/<N/;-1/)  ;.>  <-?*)$6, ;.>  ;/$'-O)*->  
A/$'6(.)**/,  8)6.=*/,  0).-  A/(+C6)'  $A8/$ *6 *-N   *6 8+*%). Y)*+  86$'&'. 
J;*/(8)1)**/  86$'&' -  (./O)*->  (  9%/*/1-%&. @ '/7%6N 5/5 -?1)*)*->  %/$-
1-7)$%-N 9*)82-,  *6%/A.)*-)  %6A-'6.6 16%$-16.=*/) . 

B'/  %86$-(6>, 9II)%'-(*6> , *&O*6>, A./;/'(/8*6>  -*I.>0-> . #  (  '6%-) 
1/1)*'+  *6 8+*/% *&O;6)'$>  (  </.=C-N  $8);$'(6N, /<R)1  ;)*)O*+N  $8);$'(  
(  /</8/')  ;/.O)*  86$'- . L1)*=C)*-)  %/.-7)$'(6  ;)*)2  (  /</8/')  '/81/?-'  
9%/*/1-7)$%-,  8/$' . 

  U (/' , %/2;6 ;)*=2-  $'6*/(>'$>  $61/0).=D  (9'/  A8/-$N/;-'  (  '/7%6N 1/1 
;-*61-%-  %/$1-7)$%-N 9*)82-, , (  '/7%6N 1/1 $%/8/$'-  (86E)*->  F)1.- ), '/  
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/*-  *67-*6D'  ;).6'=$>  -? (/?;&N6, *67-*6)'$>  8/$'  0)*  ?6 $7)'  1/*/A/.--  *6 
A8/;&%', *6 &$.&2&, *67-*6)'$>  16$$/(6> $A)%&.>0->. J'$D;6  86$'&' ;)*)O -
*+)  (%.6;+ , I-%'-(*+)  I-*6*$/(+)  6%'-(+ , */  *)  */16  *6%/A.)*-> .   @)E)-
$'()**+)  6%'-(+  $O-16D'$> A/ /'*/C)*-D  % I-*6*$/(+1 . B'/  (8)1>  <)?-
&;)8O*/2/  8/$'6  I-%'-(*/2/  %6A-'6.6, '-A6  (-8'&6.=*+N  (6.D'  -  <-'%/,*6  
-  ;8 . 

B'/  A./N6>, ?686?*6>, (-8&$*6> -*I.>0-> . #  /*6  /<+7*/  $/(A6;6)'  $ 
86$A8/$'86*)*-)1  (-8&$*+N -*I)%0-,  *6 F)1.) . #</  /*-  '6%O) 76E) (/?*- -
%6D' (  '/7%6N <-I&8%60--  %/$1-7)$%-N 9*)82-, . 

J'$D;6  $86(*-1  $%/8/$'= 86$A8/$'86*)*->  Covid-19 -  -?1)*)*-)  8+*%6 
6%0-,,  %/'/8+,  /%6?6.$>  *)A/1)8*/  86?;&'+1  %6% 86? *6 A-%) 8/$'6  $%/8/-
$'-  (86E)*->  F)1.- . 36% <+./  (  -$'/8--  7)./()7)$'(6  ($)2;6 . 

:/$'6(  %8/(- ,  86</'6  2/./(*/2/  1/?26, A$-N/I-?-/./2-7)$%-)  /$/<)* -
*/$'-  /826*-?16 ?6(-$>' /'  %/$1-7)$%-N 9*)82-, . J'  %/$1-7)$%-N 9*)82-,  
?6(-$-'  -  86?1*/O)*-)  1-%8/</( .  5/  /'  %/$1-7)$%-N 9*)82-,  ?6(-$-'  -  ;- -
*61-%6 -*I.>0-- . 

J'$D;6   -1))1  *)/O-;6**+)  $//'()'$'(->   A8- $/A/$'6(.)*--  -*I.> -
0--  -   86?(-'-)1  O-?*- , 7)./()%6 . 
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 56 A-%6N 8)?%/2/ -?1)*)*->  %/$1-7)$%-N 9*)82-,  1*/2-)  $'6'-$'-7) -
$%-) $(>?- 1)O;&  168%)861- %/$1-7)$%-N 9*)82-,  -   A8/0)$$61- *6 F)1.)  
(*/(=  (/$$'6*6(.-(6D'$> .  B'/  A8-?*6% '/2/ , 7'/  86?(-'-> , %6% -  '+$>7-  .)'  
;/  9'/2/ , A/,;)'  A/  ./2-%)  %/$1-7)$%-N 9*)82-, , 6 *)  *6C-N A/8/,  *);6.)%-N  
8)C)*-, . 

@/ ($>%/1 $.&76) (  "-'6)  ($)  -1A)8-- , ;-*6$'-- , %/'/8+)  *)  -?1)*- -
.-$=  (  $/2.6$--  $ %/$1-7)$%-1- 9*)82->1-  *6 A-%) 8/$'6  $%/8/$'-  (86E)*->  
F)1.-  Ð 86$A6.-$=, <+.-  ?61)*)*+  ;8&2-1- . 



!

!$&+!

#*I.>0->  (  9'/1  -$'/8-7)$%/1  A8/0)$$) ?6*-16)'  $(/)  1)$'/ . J*6  1/ -
O)'  A/1/26'=  /<*/(.)*-D  /<E)$'(6 , (+;(-26>  .&7C-N (A)8); . B'/  -*I.>0->  
O-?*- , O-?*)**6>  -*I.>0-> . 5/  /*6  1/O)'  -$A/.=?/(6'=$>  &N/;>E),  9.-'/,  
;.>  $/A8/'-(.)*->  9'/1& . @ '6%-) A)8-/;+  *)86?&1*/  86$'&' 0)*+ , A8/0() -
'6)'  $A)%&.>0->, *)/A86(;6**/)  A/(+C)*-)  0)* . B'6  ')*;)*0->  ?686O6)' 
/<E)$'(/ . J'$D;6  /*6  -  *6?(6*6 (-8&$*/, . ]/'>  ;/$'6'/7*/  76$'/  *6 A)8)./ -
1)  '6%-N %/$1-7)$%-N 9*)82-,  (-8&$+ <.62/;)*$'(&D' , 6%'-(*/  1&'-8&D' , 
86?1*/O6D' , A/86O6D' .D;), .  36% <+./  (  -$'/8--  7)./()7)$'(6  ($)2;6 .  :  
(-8&$*/,  -*I.>0-),  A+'6.-$=  </8/'=$> , (  '/1  7-$.)  -  A&')1  8)2&.-8/(6*->  
0)* . 

@-8&$*6> -*I.>0->  A8);C)$'(&)'  86$A6;& 2/$&;68$'(6.  Y68= M68-,  
(/$$'6*/(-.  );-*$'(/  H)8$-;$%/,  -1A)8-- . G/;+  068$'(/(6*->  - 522-486 ;/  
* .9 A8/-?/C./  *)<+(6./) , - -*I.>0-> . Y)*+  A/ $86(*)*-D  $ 0)*61-  $)8);- -
*+  6 ( .;/  * .9. (+8/$.-  (  2-3 86?6. :(>?+(6)'$>  9'/  $ &1)*=C)*-)1  '/(68*/,  -  
&().-7)*-)1  ;)*)O*/,  16$$+, 6 '6% O) $ &().-7)*-)1  *)A8/-?(/;-').=*+N  
?6'86' - 8/$%/C- . M6O) -$'/8-%-  $(>?+(6D'  -*I.>0-D  $ -?1)*)*-)1  $61-N 
.D;), . 

M.> </8=<+ $ (-8&$*/,  -*I.>0-),   (  K-1)1  -1A)86'/8  M-/%.)'-6*  (+ -
*&O;)*  <+.  /;*-1  -? A)8(+N (  -$'/8--  $'6'=  *6 A&'= 2/$&;68$'()**/2/  8)2&-
.-8/(6*->  0)* . @ 301 2. * . 9. /*  -?;6.  9;-%'  /<  &$'6*/(.)*--  16%$-16.=*+N 
0)*  (Ò(+C)  %/'/8+N *-%'/  *)  1/O)'  (?-16'= Ó). @ 9;-%')  )$'=  '6%O) 16%$--
1&1 ?68A.6'+ -  /A.6'+  &$.&2. H)8)7)*=  '/(68/( , *6 %/'/8+)  &$'6*6(.-(6.-$=  
16%$-16.=*+) 0)*+ , (%.D76. 865 *6-1)*/(6*-, . 5)  A/1/2./ . 

#$')8/-;*/$'=   &76$'*-%/(  8+*%6 (  %8-?-$ -  %/$1-7)$%-) 9*)82-- : -$-
'/8-7)$%-)  A8-1)8+  #1)**/  ?6(-$-1/$'=  1/1)*'6  *676.6 16$$/(+N -$')8/ -
-;*+N  8)6%0-, /'  6%'-(*/$'-  :/.*06  A8);/A8);).-.6  /;*/(8)1)**/$'= , 
$-*N8/**/$'=  -  ($)/<E*/$'=  *676.6 %8-?-$6 (/  1*/2-N  $'86*6N 1-86. 

20-)  2/;+   ]]  ()%6 16$$/(/  8/O;6.-  (  U1)8-%) .-0  $ 7)8'61-  -$') -
8/-;*/$'- . @$)/<E))  .-%/(6*-)  *6$).)*->  $/(A6;6./  $ <&8*+1 86?(-'-)1  
9%/*/1-%- , %/*(),)8*/2/  A8/-?(/;$'(6 , $ 8/$'/1  @@H. B'/  A)8-/;  ?6N(6'+-
(6DE-N  91/0-, . #1)**/  20-)  2/;+  ]]  ()%6 (  61)8-%6*$%/, .-')86'&8)  
*6?+(6D'  Ç<&8*+) ;(6;06'+) È. B'/  *6?(6*-)   ;/$'6'/7*/  '/7*/  A)8);6)'  
/$/<)**/$'-  -$')8/-;*/, , 16*-6%6.=*/,  6%'-(*/$'- .  

56 <-8O6N (  9'-  2/;+ , /$/<)**/  (  1929 2/;& , *6<.D;6./$=  *)  A8/$'/  
-$')8/-;*/) , 6 -$')8-7*/)  A/();)*-)  &76$'*-%/(   8+*%6. B'/  /;*6  -? I&*;6 -
1)*'6.=*+N  A8-7-* , A/ %/'/8/,  /$*/(*6>  76$'= %8);-'/( , A/.&7)**+N    (  
1929 2/;& , ;/$'6.6$=   *)  A8/-?(/;$'()**/1&  $)%'/8&, 6 8+*%& 0)**+N  <&162. 
M)*=2- &C.-  *6 <-8O)(+)  $A)%&.>0--. "6% A-C&'  $(-;)').- ,  9'/  <+.  A)8- -



!

!$&*!

/;  ($)  /N(6'+(6DE)2/  <)?&1->. #? 120 1-..-/*/(  61)8-%6*0)( 30 1-..-/ -
*/(  <+./  (/(.)7)*/  (  -28& *6 <-8O), 6 A/.'/86  1-..-/*6  -1).-  $7)'6 (  <8/-
%)8$%-N I-816N . H8-7-*+  8/$'6  0)*  6%0-, <+.-  (  (+$C),  $')A)*-  A$-N/./ -
2-7*+ . J*-  8/$.-  (*)  $(>?- $ 8/$'/1   A8-<+.-  %/1A6*-, , %/'/8+)  -N (+A&-
$'-.- .  H/;  A-861-;6.=*+)  ;)*)O*+)  %/*$'8&%0--, (/?*-%6(C-)  *6 <-8O6N,  
<86.-$= %8);-'+  A/;  ?6./2 *);(-O-1/$'- , -1&E)$'(6 . #28& *)  /$'6*6(.-(6.  
-  /28/1*+,  8/$'  ?6;/.O)**/$'- . B'/  )$'=  *)  7'/  -*/) , %6% A/();)*-)  -$')8/ -
-;/( . M)*=2- (  8&%6N -$')8/-;/(  A8)(86E6D'$> (  $'86$'=. #  (  9'-  2/;+  
$'86$'= A/;1>.6  A/;  $)<> ?*67-').=*&D  76$'= *6$).)*->  U1)8-%- . U1)8-%6 
$'86$'*/  -286.6 *6 <-8O6N. 

M-*61-%6 A6;)*->  8+*%6 Ñ 9'/  /<86?)0 -$')8/-;*+N  8)6%0-,. 3/  
(?.)' , '/  A6;)*-) , '/  (()8N, '/  (*-? ...  B'/  A/();)*-)  ;6O)  *)  -$')8/-;*+N , 6 
-$')8-7*+N  .D;),  

M)*=2- <+.- , %6% *-%/2;6 , ;)C)(+ . #  *6 9'/  ?68-.-$= .-06  (  A8-A/; -
*>'/1 , (/?<&O;)**/1   91/0-/*6.=*/1  $/$'/>*-- . #1)**/  (  '6%-N $/$'/>*->N  
()8/>'*/$'=  *)&$A)N6 $&<R)%'-(*/  ?6*-O6)'$>, 6 ()8/>'*/$'=  &$A)N6 $&<R)%-
'-(*/  (/$A8-*-16)'$>  %6% 16%$-16.=*6>. 

#$')8/-;*+)  8)C)*->  $'6.-  '-A-7*+1-  ;.>  '/2/  (8)1)*-  -  (  16$-
C'6<)  2/$&;68$'(6.   B.-'6   9'/2/  A)8-/;6  A8-*-16.6  8)C)*-)  %6% A/$.);/ -
(6').=*+)  /<E)$'()**-%- , 91/0-/*6.=*/  A8-*&O;6> % A8-*>'-D  1)8 , ;6D -
E-,  A8-<+.=  (  ;6**+,  1/1)*'  (8)1)*- , */  A8-(/;>E),  % *)A8);(-;)**+1  
A/$.);$'(->1  (  <&;&E)1 . 

H8-();)1   $./(6  B%.$6, %/'/8+,  7&($'(/(6.  $-'&60-D  -?*&'8- . J*  
%/*$'6'-8&)' , 7'/  (  9'/  (8)1> : Ç.D;- , *6;).)**+)  (.6$'=D  *6;  9%/*/1-%/, , 
-1)D'  -?.-C*)  </.=C/)  (.->*-)  *6 A86(-.6  9%/*/1-7)$%/,  -28+, ?6$'6(.>-
D'  A86(-').=$'(/  ;),$'(/(6'=  (  A/;;)8O%& 9'-N A86(-.  -  (+*&O;6D'  /<E) -
$'(/  $.);/(6'=  9'-1  A86(-.61 È.  36% %8&A*+1- %6A-'6.-$'61-  <+.  A8/./< -
<-8/(6*  (  6;1-*-$'860--  A8)?-;)*'6  :`U  G)8<)8'6 G&()86 ?6%/* :1&'6 -
]/&.-  /  '68-I)  (Smoot-Hawley Tariff), A8-*>'+,  (  -D*)  1930 2/;& . 

U*6.-?  N&;/O)$'()**/,  .-')86'&8+  ')N  .)'  A/%6?+(6)' '6% O) *6 
&().-7)*-)  A&<.-%60-, .-')86'&8*+N  A8/-?();)*-,  $ -$')8/-;*+1-  */'%6-
1- . 

:/(/%&A*/$'=  9'-N ;/(/;/(  A/?(/.>)'  &'()8O;6'= , 7'/  /$*/(*+1-  
$&<R)%'61- 9%/*/1-7)$%/, , I-*6*$/(/,  6%'-(*/$'-  (  U1)8-%) (  9'/'  A)8-/;  
$'6.-  .-06  $ 7)8'61-  -$')8/-;*/$'- . 4/O*/  (/?86?-'= , 7'/  9'/  *)  %/$*&./$= 
A8/1+C.)**-%/( . QE) %6% %/$*&./$=... #$')8/-;*/$'=  -1))'  $(/,$'(/  ?686-
O6'= -  .-0 , (  /<+7*+N  &$./(->N  $.&O6E-N A8-1)8/1  (?()C)**+N  8)C)*-, . 



!

!$&"!

".68)*$  !)8;$6,  (Birdseye), /;-*  -? 8/;/*676.=*-%/(  -*;&$'8--  ?6-
1/8/O)**+N  A8/;&%'/( , A8/;6.  $(/,  <-?*)$  ?6 30 1-..-/*/(  -  (./O-.  ($)  
$(/-  ;)*=2-  (  6%0--. J*  A/')8>.  ($) . 

L-.=>1  MD86* (Durant), /$*/(6').=  General Motors, A/')8>.  *6 I/* -
;/(/1  8+*%) 40 1-..-/*/(  -  /%6?6.$> I6%'-7)$%- *-E-1 . :616  GM (  2/;+  
;)A8)$$--  $&1).6 $/N86*-'=  A/./O-').=*+,  <6.6*$ A/;  8&%/(/;$'(/1  U.=-
I8);6  :./&*6  (Sloan) $ )2/  A/.-'-%/,  $*-O)*->  -?;)8O)%. B'/  A8-1)8 , %6% 
%8-?-$, '/.=%/  %8-?-$ ?6$'6(.>)'  A/$'A/$'8)?/*6'/8/(   &$'&A6'= (.6$'=  8)?/ -
*6'/861 . 

B'-  -  ;8&2-)  A/7')**+)  A8/1+C.)**-%-  A/A6.-  A/;  /<E))  91/0-/ -
*6.=*/)  $/$'/>*-) . U1)8-%6 $'6.6  ;8&2/, , 7)1  <+.6  86*)) ...  5/  $'6*/(.)*-)  
9'/  <+./  A/$')A)**+1 , %&1&.>'-(*+1 , %/'/8/)  &<+$'8-./$=  (  Ç<&8*+) ;(6 -
;06'+) È 2/;+ . 

 M)I.>0->  1/O)'  <+'=  (+?(6*6  *)  '/.=%/  $*-O)*-)1  <6?+ ;)*)O*/,  
16$$+, */  -  A/();)*-)1  91/0-/*6.-?-8/(6**+N  .D;), . 3/  A/%&A6.- *)  A/ 
$8);$'(61 , '/  A8/;6D'  %&A.)**/)  86*))  ?6 <)$0)*/%.  #  (  -$')8/-;*/,  $8);)  
<+$'8))  (/?*-%6)'  A6*-%6 A/ 9'/1&  A/(/;& . J'$D;6  -  <+$'8))  A6;6)'  (*-?  
0)*6 .  36%-) .-06  1/2&'  '86*O-8-'=  $8);$'(6  -  '6% O)  *)/O-;6**/  *676'= 
9%/*/1-'=  %6O;+, 0)*' , A8)%86'-'= A/%&A6'= $61/)  *)/<N/;-1/) . M.> *-N  
2.6(*/)  (  A/();)*-- , 7'/  /%8&O6DE-) *676.-  (/$'/826'=$>  -N 8)C)*-)1 , 
$'6.-  /<86E6'= *6 *-N  (*-16*-) . 

!&1  *6 <-8O6N $/?;6.  -..D?-D  8/$'6 , A8/0()'6*-> . @ B3J  @QK#W# 
W_M# . @);= /*-  $'6.-  ;8&2-1- , /*-  <+.-  ?686O)*+ -$')8/-;61- . V6%'+ 
$*-O)*->  A8/-?(/;$'(6  6('/1/<-.), , %8-?-$*+N >(.)*-,  *6 8+*%) *);(-O- -
1/$'-  A8/$'/  (+')$*>.-$=  -? $/?*6*-> . #  9'/  A/*>'*/  Ñ 1)N6*-?1  (+')$*) -
*->  6%'-(*/  86</'6)'  & .-0  $ 7)8'61-  -$')8/-;*/$'- . 5/  ;/  /A8);).)**/2/  
(8)1)*- . 36%-) .-06  1/2&'  8)?%/ -?1)*-'=  $(/)  1*)*-)  -  (+')$*-'=  '/ , 7'/  
2/(/8-.-  ;/  9'/2/ . 

#1)**/  9'/  -  A8/-$N/;-'  (  $/?*6*--  -28/%/(  *6 <-8O), %/2;6 (;8&2 1) -
*>)'$>  *6$'8/, , 1*)*-)  -  8+*/% 86?(/867-(6)'$>  (  $(/)1  ;(-O)*-- . #1)**/  
-$')8/-;*+)  .-7*/$'-  $ 7)8'61-  A$-N/A6'-7*/$'-  1/2&'  (;8&2 -?1)*-'=  
$(/)  A8-$'86$'-)  Ñ '/  A/%&A6.- 16C-*+ , ?6.)?6> (  ;/.2- , '/  (;8&2 $'6.-  
;&16'= , 7'/  9'/  86?/8>DE)) -?.-C)$'(/ . 3/  /*-  A/%&A6D' ;/8/2-)  /$/<*>%-, 
'/  (;8&2 8)C6D' , 7'/  9'/  </.=C/,  8-$%. "/*)7*/ ,  A$-N/./2-7)$%-,  1)N6-
*-?1  A8-*>'->  8)C)*-,  *61*/2/  $./O*)) . J*  (%.D76)'  (  $)<> /<E)*-)  -$') -
8/-;*+N  .-7*/$'),  $ ;),$'(-').=*/  &1*+1-  -  2861/'*+1-  $A)0-6.-$'61- , $ 
A8-$/);-*)*-)1  % *-1  A/ /0)*%)  8+*%6 -  -$A/.=?/(6*--  9'/2/  I6%'6 ;.>  
A/(+C)*->  $(/),  ?*67-1/$'-  (16*-6%6.=*+)  '-A+  .D;), ), 91/0-/*6.=*/2/  
A8-?*6*->  (-$')8/-;*+,  '-A  .-7*/$'- ) $/  $'/8/*+  /%8&O6DE-N. 



!

!$&#!

Q$.-  /<E)$'()**/)  1*)*-)  *6N/;-'$>  (  '6%/1 $/$'/>*-- , '/  ;.>  86?(/-
8/'6  )2/  (  A8/'-(/A/./O*&D  $'/8/*&  *)/<N/;-1/  *)$%/.=%/ %/.)<6*-, , %/-
'/8+)  <+ ;6.-  (/?1/O*/$'=  */$-').>1  -*/,  '/7%-  ?8)*->  &A8/7-'=  $(/D  
A/?-0-D  (  $-$')1)  1)O.-7*/$'*+N  /'*/C)*-,  $ 7.)*61-  8)I)8)*'*/,  ;.>  
*-N  28&AA+ .-0 , (?>'= $-'&6'-(*/)  .-;)8$'(/  (  $(/-  8&%- -  A8-()$'-  /<E) -
$'()**/)  1*)*-)  % *&O*/1&  -'/2& . 

B'/  -  A8/-$N/;-./  A)8);  *676./1  /<(6.6  *6 8+*%) 6%0-, (  1929 2/;& . 
24 /%'><8> 1929 2/;6  %8&A*+) *=D-,/8%$%-) <6*%-8+ *676.-  (+;6(6'=  

<8/%)861 %8);-'+  ;/  (/$'8)</(6*->  (stand-by) '/.=%/  $ &$./(-)1  A/26C)*->  
(  24 76$6.  Q$.-  6%0-- ?6 24 76$6 (/?86$'6.-  (  0)*)  Ñ <8/%)8 A/.&76.  A8--
<+.=. 5/  )$.-  A6;6.-  -  /*  (+*&O;)*  <+.  /';6'=  ;/.2  -  ?6 $7)'  A8/;6O-  $(/ -
-N ;8&2-N 6%0-,.  J<+7*+,  7)./()%  *6 '6%-) 8-$%- *)  A/,;)' , 6 (  -$')8/-; -
*/1  $/$'/>*--  %6% 86?, '6% -  8-$%&D'. 56 8+*%) $&E)$'(&)'  91A-8-7)$%6> 
?6%/*/1)8*/$'= , %/2;6 ($)  &76$'*-%- 8+*%6 (+$'86-(6D'$>  (   /;*/1  *6A86(-
.)*--  Ñ 9'/  '/7%6 <-I&8%60--  (  86?(-'--  8+*%6.  H/;/<*/)  A86(-./ , %6% <+ 
A/;'6.%-(6./  ($)N *)8(*/  O;6'=  A/(+C)*->  0)*  6%0-, *6 <-8O). U /*6  /< -
(6.-(6.6$=  Ñ -$')8-7*/$'=  <+$'8/  /N(6'+(6.6  &76$'*-%/(  8+*%6. H8/-$N/ -
;-.-  <+$'8+)  86?(/8/'+  (  A8-*-16)1+N  8)C)*->N . 

24 /%'><8> 1929 2/;6  6%0-- *676.-  6%'-(*/  A8/;6(6'=$>, */  I/*;/(+,  
8+*/% (+$'/>. . H8-?*6%- *)&$'/,7-(/$'-  8+*%6 <+.-  *6.-0/ , */  9'/  (+')$ -
*>./$=  -? $/?*6*->  -28/%/( . 5-%'/  *)  N/').  9'/2/  ?61)76'=. 5/  (+')$*)**+)  
A)8)O-(6*->  ;6(>'  *6 A$-N-%&. J<+7*/  -?*&8>DE))  ;6(.)*-)  ;.-'$>  *) -
$%/.=%/ ;*), ... 
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!"#$%&'($)*%&#&+&(,-./0.&1(&23&4(./0.&+525&6&

#$"-./0120"
-1234567879:""
13;.72<""

#)"-./0120""=""
-1>38:;-?""
@3A?;7?"3.B7C"

+";-0120"
@3A?;7?"B?;""
;3"/->32<""

7"4%8",%&9"#:$&'($)*%&;(&;0:8.&1",%&,0"<"#%&&;&(,-./0:&=&4(./0:&+525&6&

 
29 /%'><8> Ð *676./$= /<(6.=*/)  A6;)*-)  6%0-,  *6 5=D-e/8%$%/, <-8-

O). F6 *)$%/.=%/ 76$/( 6%0-- A/')8>.-  (  0)*)  ($) , 7'/  *6<86.-  ?6 A8);+;& -
E-,  2/; . M)*= 29 /%'><8> 1929 2. <+.  *6?(6* 7)8*+1  ('/8*-%/1 . F6 /;-*  
;)*=  6%0-- &A6.- *6 10 1.8; . ;/..68/( , 7'/  /?*676./  8)?%/) &1)*=C)*-)  %/-
.-7)$'(6  %8);-'*+N  ;)*)2 , -$7)?*/()*-)  %8);-'*+N  ;)*)2  (  86?1)8) 10 1.8; . 
;/..68/( .  M)*=2-, 7'/<+  /';6'=  ;/.2  <6*%61, *6;/  <+./  2;) -'/  <86'=...  A6;) -
*-)  <+./  %/./$$6.=*+1 .  (#1)**/  (  9'/'  1/1)*'  A6;6)'  0)*6  ?/./'6   *6 8+* -
%6N, A8)8+(6> $(/,  (/$N/;>E-,  '8)*; , -  (  XXI ()%)). U%0-- A8/$'/  $<86$+-
(6.- , '6% %6% <6*%- ().-  $)<> /$'/8/O*/  -  %8);-'/(  /$/</  *)  ;6(6.- . H/9'/ -
1& *676.-  $<86$+(6'= -  '/(68*+)  ?6A6$+. 

5 */><8> A6;)*-)  86$A8/$'86*-./$=  -  *6 8+*/% '/(68/( , /$/<)**/  $)-
?/**/2/  A8/-?(/;$'(6 . @   9'/'  ;)*=  8)?%/ &A6.- 0)*+  *6 AC)*-0& , N./A/% -  
;8&2-)  '/(68+ .  F6 '8-  *);).-   &<+'%- 9%/*/1-%-  :`U  A8)(+$-.-  ($)  ?6'86-
'+  ?6 2/;+  H)8(/,  1-8/(/,  (/,*+  -  $/$'6(-.-  A8-1)8*/  30 1.8; . ;/..68/( , 
'/  )$'=  '8)'=  *60-/*6.=*/2/  ;/N/;6 . 
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J<86'-1  (*-16*-) , 7'/  %86N 8+*%6 A8/-?/C).  A8-  %/*'8  8)?/*6*$6N 

286(-$A-*/(/,  -  9.)%'8/162*-'*/,  %/$1-7)$%-N 9*)82-,  $86?& A/$.)  *676.6 
?61);.)*->  $%/8/$'-  (86E)*->  F)1.- , '/  )$'=  A8- *676.)  </.))  6%'-(*/,  
86</'+  A86(/,  A/./(-*+  2/./(*/2/  1/?26, )2/  ?6'+./7*+N  /';)./( . @ 1/?2& 
A/>(-.$>  /<86? A8/-$N/;>E)2/ , /'7)'.-(/  $'6./  A/*>'*/  8)6.=*/)  $/$'/>*-)  
8+*%6, N1).=  &C.6 -? 2/./(+ . H/;%.D7)*-)  /'*/$-').=*/  A8/'-(/A/./O -
*+N &76$'%/(, /';)./( , A/.&C68-,  2/./(*/2/  1/?26 ;6)'  </.))  A86(-.=*&D , 
</.))  /<R)%'-(*&D  %68'-*& 1-86.  L(-;).  Ð &O6$*&.$> Ð A8-*>.  </.))  ()8 -
*/)  8)C)*-) . 

M.>   A/*-16*->  A8/-$N/;>E)2/ ,  ;.>  </.))  '/7*/2/  A/*-16*->  
/%8&O6DE)2/ 1-86 *)/<N/;-1/  A/A)8)1)**/  6%'-(-?-8/(6'=  86?*+) &76$'-
%-, /';).+  2/./(*/2/  1/?26, 7'/  8)6.=*/  -  A8/-$N/;-'  A8- 86?*/1  $/7)'6*--  
%/$1-7)$%-N 9*)82-, . B'/  A/$'/>**6>  86</'6  *6;  86?(-'-)1  *6C)2/  1/?26, 
*6C),  .-7*/$'- . 56 *)%/'/8/)  (8)1>  9'6 86</'6  %6% <+ ?61-86)' , 1+  A8);/ -
$'6(.)*+  $61- $)<) -  ;).6)1  /C-<%- . "/$1-7)$%-)  9*)82--  (*/(=  %/.;&D'  
*6;  *61- . @*/(= ;6D'  *61  A86(/ $(/</;*/2/  (+</86  A8- </.))  /<R)%'-(*/1  
(?2.>;)  *6 1-8 . 4+  $*/(6  ;).6)1  /C-<%- . #  7'/  <&;)' , )$.-  %/$1-7)$%-) 



!

!$&&!

9*)82--  86?&1*+? K6?&1*/ .-  ;/()$'-  $/0-&1 , %/'/8+)  ;).6)'  /C-<%-  *6 
8/(*/1  1)$') , ;/  )2/  86$A6;6? 

JA8);).)**6>  %/16*;6 ($/7)'6*-)  86?*+N %/$1-7)$%-N 9*)82-, ) -   - 
$/0-&1  86$A6;6)'$>. 

 
 

1%*)55)/*  +#/030<4*)59 : <4"6%02*4/" 54$%02*%0-
4%*)55)/*#"5E%&:    020A)%%02*)' $)503)/"  %" 02%03) "%"54D"   <"%%&: 
-5)/*+0-%()P"506+"P44  

:&'=  BBG ?6%.D76)'$> (  8)2-$'860--  -?1)*)*->  9.)%'8-7)$%/2/ A/')* -
0-6.6  (  /A8);).P**+N  '/7%6N %/8+ 2/./(*/2/  1/?26. 4)'/;  *)-*(6?-(*+, , 
'6% %6% 9.)%'8-7)$%-,  A/')*0-6.  8)2-$'8-8&)'$>  *6 A/()8N*/$'-  %/O- 2/./ -
(+ . #*I/816'-()*  -'/2  $./O)*->  %/.)<6*-, , (/?*-%6DE-N  (  /A8);).P**+N  
'/7%6N 2/./(*/2/  1/?26, '/  )$'=  76$'/'6  -  61A.-'&;6  -?1)*)*->  -'/2/(+N  
9.)%'8-7)$%-N A/')*0-6./( .  

B.)%'8/9*0)I6./286116 , BBG86116 Ð ?6A-$= 9'-N -'/2/(+N  %/.)<6*-,  
(  $'8/2/  /A8);).P**+N  '/7%6N -  >(.>)'$>  /<R)%'/1  6*6.-?6. ]686%')8 
BBG8611+ ?6(-$-'  /'  (*)C*-N  &$./(-,  -  /$/<)**/$'), , A8-$&E-N A/?*6(6-
').=*/,  6%'-(*/$'-  7)./()%6 . H/9'/1&  *6 /$*/()  6*6.-?6 BBG 1/O*/  ;).6'=  
(+(/;+  %6% /  .-7*/$'*+N  /$/<)**/$'>N  7)./()%6  Ð %6% -1)**/  /*  8)62-8&)'  
*6 -?1)*)*-)  (*)C*-N  &$./(-, , '6% -  /$/<)**/$'>N  )2/  -*')..)%'6  Ð *6 %6%-) 
-*')..)%'&6.=*+)  $A/$/<*/$'-  /*  /A-86)'$>  ;.>  '/2/ , 7'/<+  A/*>'=  A8/-$ -
N/;>E))  (/%8&2.  

U*6.-?  BBG A8);$'6(.>)'  $/</,  $./O*&D  *6&7*&D ?6;67&, A8- 8)C)*--  
%/'/8/,  -$A/.=?&D'$> 86?.-7*+)  16')16'-7)$%-)  1)'/;+ . U*6.-?-8&)1+)  
;6**+) , %6% <+ ÇA/;8/<*/$'= È BBG8611+, ()$=16 (68-6<).=*+  -  ?6(-$>' /'  
76$'/'+  ;-$%8);-'60--  (%/.-7)$'(/  ?61)8/( , A8/-?(/;-1+N  9*0)I6./286I/1  
(  );-*-0&  (8)1)*- ) -  7&($'(-').=*/$'-  ;6'7-%/( . H8-  6*6.-?)  BBG8611 
/<+7*/  /$'6*6(.-(6D'$>  *6 76$'/')  /'  1-2 ;/  50 G0, '6% %6% (  9'/'  ;-6A6?/*  
A/A6;6)'  '6% *6?+(6)1+,  A.=I6 -8-'1  Ð 7-14 G0, /$/<)**/$'-  %/'/8/2/  N/-
8/C/  /'86O6D'  -*;-(-;&6.=*/$'=  7)./()%6 .  

H86%'-%6 A/%6?+(6)', 7'/  $/<$'()**/  76$'/'*6>  N686%')8-$'-%6 
BBG8611+, 86?;).)*-)  A/ 8-'161 , 16./  7'/  ;6P'  ;.>  6*6.-?6, '6% %6% 8-'1  -  
76$'/'6  A/$'/>**/  -?1)*>D'$> . H/9'/1&  </.))  A8/2*/$'-7*+1  >(.>)'$>  #2*&-
%&%#& 76$'/'+ , %/'/8/)  ($)2;6 $/A8/(/O;6)'$>  -?1)*)*-)1  -  61A.-'&;+  $-2-
*6.6 , 8)2-$'8-8&)1/2/  (  *)$%/.=%-N '/7%6N $RP16.  

!6?/(+)  A/%6?6').-  BBG, -$A/.=?&)1+)  ;.>  6*6.-?6, Ð 76$'/'6 , 61A.- -
'&;6  -  -?1)*)*-)  $-2*6.6 A/ 61A.-'&;) . 38)'=> ().-7-*6 , A/%6?+(6DE6> Ð 
86$'P' 61A.-'&;6  -.-  A6;6)' , ;8&2-1-  $./(61-  Ð *6%./*  61A.-'&;+ , I-%$- -



!

!$&'!

8&)1+,  (  /A8);).P**/,  $-'&60-- , 21 (;.&=&"&%%60 ;&.#(=  3.&*&%# A/?(/.>)'  
;-62*/$'-8/(6'=  1*/2-)  6%0)*'&60-- (A./'=  ;/  /A8);).)*->  A$-N/'-A/(  
A8);1)'*-%6  -  /<E)$'()**-%6 . 

K6?*+) 9*0)I6./286I+  -1)D'  86?*&D 76$'/'&  ;-$%8)'-?60--  -  (  /;*-N  
-  ')N  O) &$./(->N  I-%$-8&D'  86?*/)  %/.-7)$'(/  $-2*6./(  6%'-(*/$'-  2/./( -
*/2/  1/?26. 3/' , %/'/8+,  1+  -$A/.=?/(6.-  (  *6C-N -$$.);/(6*->N , A8/-?(/ -
;-.  250 ?61)8/(  (  $)%&*;&. B'/  /?*676)' , 7'/  *6 (+N/;)  A/>(.>./$=  250 0-I8 , 
*6 /$*/()  %/'/8+N 1/O*/  A/$'8/-'=  286I-% -?1)*)*->  61A.-'&;+  $-2*6.6. 
!/.))  '/7*+,  A8-</8  A/%6O)' '& O) %8-(&D -?1)*)*->  61A.-'&;+ , */  $ 
</.=C),  A/;8/<*/$'=D  -  </.))  (+$/%/,  76$'/'/,  $-2*6.6, -  $86?& (/?*-%6)'  
(/A8/$  Ð 7'/  -1)**/  $7-'6'=  76$'/'/,  BBG.  

#'/2/(6>  76$'/'6  A8/>(.>)'$>  (  %/.-7)$'()  A-%/(+N ?*67)*-,  $-2*6.6 
?6 );-*-0&  (8)1)*- . J;*6%/ , 9*0)I6./286I+  $ 86?*/,  76$'/'/,  ;-$%8)'-?6 -
0--  1/2&'  ?6I-%$-8/(6'=  86?*/)  %/.-7)$'(/  '6%-N A-%/(, -  $86(*-(6'=  ;6* -
*+) , A/.&76)1+)  86?*+1-  A8-</861- , $'6*/(-'$>  $./O*/ . H/9'/1&  $1+$.  
A8-/<8)'6)'  */81-8/(6*-)  %/.-7)$'(6  ?6I-%$-8/(6**+N  A-%/( A/ 76$'/')  
;-$%8)'-?60--  9*0)I6./286I6 .    

5/  9'/   *)  /$*/(*6>  $./O*/$'=  '6%/,  1)'/;-%- . 5)/<N/;-1/  &7-'+(6'= , 
7'/  2/./(*/,  1/?2 /7)*=  7&'%/ 8)62-8&)'  *6 16.),C-)  -?1)*)*->  (*)C*-N  
&$./(-, . J$*/(*+1  ;),$'(&DE-1  I6%'/8/1  >(.>)'$>  A8-'>O)*-)  F)1.- , () -
.-7-*6  %/'/8/2/  ?6(-$-'  /'  A/./O)*->  *6C),  A.6*)'+  /'*/$-').=*/  :/.*06  -  
;8&2-N A.6*)'  -  A/9'/1&  -?1)*>)'$>  /'  1)$>06 % 1)$>0&. B'/'  I6%' <+.  &$'6-
*/(.)*  (  N/;)  $A)0-6.=*/2/  -$$.);/(6*->  *6 ;/$'6'/7*/  8)A8)?)*'6'-(*/,  
/;*/8/;*/,  (+</8%), n=1002. 

"/2;6  F)1.>  *6N/;-.6$=  (  A)8-2).-- , %/'/8+,  /*6  A8/N/;-'  (  A)8-/;  2-5 
>*(68>, A8-1)8*/  7)8)? 15 ;*),  A/$.)  ?-1*)2/  $/.*0)$'/>*-> , '/  $8);*>> 
76$'/'6  BBG & /<$.);&)1+N  $/$'6(-.6  13,78 G0. @ A)8-2).--  A8-'>O)*-)  
F)1.-  *6-</.=C)) , 7'/  A8-(/;-'  % 8/$'&  $8);*),  76$'/'+  6%'-(*/$'-  
2/./(*/2/  1/?26. @ 6I).--  Ð 3-7 -D.> , A8-1)8*/  7)8)? 15 ;*),  A/$.)  .)'*)2/  
$/.*0)$'/>*->  Ð 11,36 G0. K6?*-06 A/7'-  2,5 G0, '/  )$'=  2;) -'/  20%, 7'/  1*/2/  
;.>  %67)$'()**/2/  6*6.-?6. 

U*6./2-7*/)  (/?;),$'(-)  *6 $/$'/>*-)  7)./()%6  /%6?+(6)' ;(-O)*-)  
W&*+ -  /$*/(*+N  A.6*)'  $/.*)7*/,  $-$')1+ . @ *6-</.=C),  $')A)*-  9'/  
?61)'*/ , %/2;6 F)1.>  ($'6P'  1)O;&  A.6*)'61- -2-26*'61-  -.-  1)O;&  %6%/,-'/  
-? *-N  -  :/.*0)1 . H8-'>O)*-)  F)1.-  A6;6)' , 7'/  ();P'  % A6;)*-D  76$'/'+  -  
8/$'&  61A.-'&;+  $-2*6.6, 8)2-$'8-8&)1/2/  BBG. #?1)*)*->  $&E)$'()**+) , 
%6%, *6A8-1)8 , 9'/  A8/-$N/;-./  (  /%'><8) ')N  .)' , %/2;6 A8/(/;-.$>  
9%$A)8-1)'. !/.))  '/2/ , A)8-/;-7)$%-  *6 A/()8N*/$'-  F)1.-  (/?*-%6)'  
9II)%'  $./O)*->  286(-'60-/**+N  A/')*0-6./(  $86?& *)$%/.=%-N A.6*)' . 
B'/'  9II)%'  A8/>(.>)'$>  '/7)7*/  -  ;),$'(&)'  <&%(6.=*/ 1-*&'+ .  



!

!$&(!

"8/1)  9'/2/ , *).=?> $<86$+(6'= $/  $7)'/(  -?1)*)*-)  $/.*)7*/,  -  2)/ -
162*-'*/,  6%'-(*/$'- , 6 '6%O) ;),$'(-)  $A-86.=*/ -(-N8)(+N  -?.&7)*-, , 
9I-8*/2/  ()'86 . #$$.);/(6*->  A/%6?+(6D', 7'/  (+$/%6> $/.*)7*6>  6%'-(*/$'=  
-?1)*>)'  ;6O)  A$-N/'-A+  [5-7]. K60-/*6.=*/)  (  7)./()%) , A/;76$, &N/;-'  *6 
('/8/,  A.6* , 6 8)C)*-> , %/'/8+)  A8-*-16D'  .D;- , $'6*/(>'$>  (  (+$/%/,  
$')A)*-  91/0-/*6.=*+1- . Q$')$'()**/  ($P 9'/  A8/>(.>)'$>  (  8)?&.='6'6N 
A$-N/./2-7)$%/2/  ')$'-8/(6*-> . 

36<.-06   #?1)*)*-)  $8);*),  76$'/'+  -  61A.-'&;+  BBG A/ ($)1  '/7%61 
                             $RP16 (  ')7)*-)  2/;6  

4)
$>0 

S6$'/'6  
BBG 

G)80 

U1A.-'&;6  
BBG 
4-%8/ -

(/.='  
>*-

(68= 
12,1986 12,0816 

I)(
86.= 

11,3653 12,7448 

168
'  

11,2712 13,0668 

6A-
8).=  

11,5536 12,7284 

46
,  

11,3182 12,9561 

-D
*= 

10,6918 14,2359 

-D
.= 

11,0155 13,5279 

6(-
2&$' 

11,6725 12,4909 

$)*
'><8= 

11,5601 12,5127 

/%-
'><8= 

10,5444 14,0625 

*/ -
><8= 

11,9607 12,4211 

;) -
%6<8= 

11,8347 12,3603 

 



!

!$&)!

 
K-$. 1. #?1)*)*-)  76$'/'+  -  61A.-'&;+  BBG 7)./()%6  (  ')7)*-)  2/;6  
@ /;*-  1)$>0+ $8);*-)  ?*67)*->  61A.-'&;+  BBG *6N/;>'$>  (  ;-6A6?/*)  

16%$-16.=*+N ?*67)*-,  (  ;8&2-)  1)$>0+. B'/  /?*676)' , 7'/  <)? &7P'6 
;),$'(->  ($)N %&1&.>'-(*/ -I6%'/8*+N  A8-7-*  1+  *)  1/O)1  $%6?6'= Ð 
(+$/%-)  9'/  ?*67)*->  ;.>  7)./(%6  -.-  $8);*-) . J;*/  -  '/  O) .-0/  (  /;*-N  -  
')N  O) $-'&60->N, */  (  86?*/)  (8)1>  A/%6O)' 86?*+) ?*67)*->  A/ 61A.-'&;)  -  
76$'/')  BBG. #?1)*)*->  1/2&'  <+'=  $'/.=  ?*67-').=*+1- , 7'/  A/2./'>'  
8)?&.='6'+  -?1)8)*->  $/<$'()**/,  A$-N-7)$%/, 6%'-(*/$'-  7)./()%6 .       

@/?*-%6)' $(/)2/  8/;6  A686;/%$: BBG A8);/$'6(.>)'  *61 (A/.*)  
/<R)%'-(*+)  ;6**+) , %/'/8+)  *)  ?6(-$>' /'  (/.D*'68-?16  -1A+'&)1/2/  -.-  
9%$A)8-1)*'6'/86 , */  /A-86>$= *6 6<$/.D'*+)  0-I8+ , A/.&7)**+)  (  N/;)  
-?1)8)*-, , 1/O*/  $;).6'=  *)()8*+)  (+(/;+ . U<$/.D'*+)  ?*67)*-> , 
A/.&7)**+)  (  N/;)  /<$.);/(6*-, , A8/();P**+N  (  86?*/)  (8)1>  2/;6 , (  &$./(->N  
(+$/%/,  $/.*)7*/,  -.-  2)/162*-'*/,  6%'-(*/$'- , 7'/  1+  (//<E)  *)  
A8-*-16)1  (  86$$7P', *)  A/?(/.>D'  A8/-?(/;-'=  $86(*)*->  -  '-A-?60-D  .D;),  
A/ %67)$'(61 .-7*/$'- .   

H/9'/1&  A8- $/?;6*--  9%$A)8'*+N $-$')1 , -$A/.=?&DE-N ;6**+)  BBG-
-$$.);/(6*-, , -  $/$'6(.)*--  A8/2*/?/(  $.);&)'  /A-86'=$> *)  *6 6<$/.D'*+) , 
6 /'*/$-').=*+)  ().-7-*+ . @A8/7)1, 9'/  $A86();.-(/  -  ;.>  /<+7*/2/  -*'). -
.)%'&6.=*/2/  -  .-7*/$'*/2/  ')$'-8/(6*-> , ;6**+)  %/'/8+N '6% O) ÇA.>C&'È 
A/ 1)$>061. 

J$*/(*/)  (*-16*-)  $.);&)'  /<86E6'= *6 /'*/$-').=*+)  ?6(-$-1/$'- . 
H)8(/)  Ð *6$%/.=%/ 76$'/'6  -  61A.-'&;6  BBG & %/*%8)'*/2/  7)./()%6  -.-  
28&AA+ .-0  /'.-76)'$>  /'  $8);*), , A/.&7)**/,  (  ;6**+,  1/1)*'  (8)1)*-  A/ 
($),  A/ (+</8%). @'/8/)  Ð %6% -?1)*>D'$>  9'-  ().-7-*+  (  ?6(-$-1/$'-  /'  
-?1)*)*->  &$./(-,  9%$A)8-1)*'6 -  /'  $-'&60--  % $-'&60-- . @ -'/2)  1/O*/  



!

!$'+!

/A)8-8/(6'=  &O) *)  6<$/.D'*+1-  ?*67)*->1- , %/'/8+)  -?1)*>D'$>  (/  (8) -
1)*-  *)?6(-$-1/  /'  %67)$'( .-7*/$'-  -  -*')..)%'6  7)./()%6 , 6 /'*/$-').= -
*+1-  Ð /'%./*)*->1-  /'  $8);*)2/ , 7'/  1/O*/  (+86?-'=  7)8)? $//'()'$'(&D -
E-)  -*;)%$+ .  

  -  , 

2
;) : 

I
f 

Ð -*;)%$  A/ 76$'/') , %, 

 f Ð 76$'/'6  BBG -$A+'&)1/2/ , G0, 
 f

 $8      
Ð $8);*>> 76$'/'6  BBG (+</8%- , G0, 

 I
pp 

Ð -*;)%$  A-%-A-% 61A.-'&;+ , %, 

 A
pp 

Ð A-%-A-% 61A.-'&;6  -$A+'&)1/2/ , 
4%(, 

 A
pp$8 

Ð $8);*>> A-%-A-% 61A.-'&;6  (+</8%- , 
4%(. 

H8-1)76*-) . H-%-A-% 61A.-'&;6  Ð 86?*-06 1)O;&  16%$-16.=*+1 -  1- -
*-16.=*+1  ?*67)*-)1  -?1)8>)1/2/  $-2*6.6, 1)O;&  A-%/1 (()8N -  A-%/1 
(*-? . 

 
B'-  -*;)%$+  &O) *)  ?6(-$>' /'  (*)C*-N  (/?;),$'(-, , '6% %6% $8);*>> 

76$'/'6  -  $8);*>> 61A.-'&;6  ÇA.6(6D' È (1)$')  $ 8)?&.='6'61-  -?1)8)*-,  A/ 
%6O;/1& 7)./()%& . H/  $&'- , 9'/  0)*'8-8/(6**+)  $.&76,*+)  ().-7-*+ , $ %/-
'/8+1-  86</'6)'  ')/8->  ()8/>'*/$'), . JA-86>$= *6 '6%-) /'*/$-').=*+)  A/-
%6?6').- 1/O*/  A8/-?(/;-'=  $/(1)$'*+,  6*6.-?  8)?&.='6'/(  -$$.);/(6*-, , 
A8/();P**+N  (  86?*/)  (8)1>  -  *6%6A.-(6'= $'6'-$'-%& .  

"8/1)  9'/2/  '6%/,  A/;N/;  A/?(/.>)'  $86(*-(6'=  -  8)?&.='6'+  -$$.);/ -
(6*-, , A8/(/;-1+N  (  A)8-/;  8).6%$60-- -  6%'-(*/,  -*')..)%'&6.=*/,  ;)> -
').=*/$'- . @6O*&D ;.>  6*6.-?6 -*I/8160-D  $/;)8O6'  -  86?.-7*+)  A/%6?6-
').-  6%'-(*/$'-  2/./(*/2/  1/?26 (  86?*+N '/7%6N $RP16, 7'/  '6%O) A/?(/.>)'  
*6,'-  $8);*)) , /'*/$-').=*/  %/'/8/2/  6*6.-?-8/(6'=  /'%./*)*-> . 3/7*/  '6 -
%-) O) -*;)%$+  1/O*/  A/.&7-'= , $86(*-(6> 76$'/'+  -  ?*67)*->  61A.-'&;  A/ 
$61+1 86?.-7*+1  %8-')8->1 : 1&O7-*+  -  O)*E-*+ , /<E)$'()**-%-  -  A8); -
1)'*-%- , 6%0)*'&-8/(6**+)  -  *)  6%0)*'&-8/(6**+)  .-7*/$'- , /;*-  (+86-
O)**+)  %67)$'(6 .-7*/$'-  -  ;8&2-) .  



!

!$'*!

!/.))  '/2/ , /A)8-8&> /'*/$-').=*+1-  ().-7-*61- , 1+  A/.&76)1  (/? -
1/O*/$'=  Ç/'$'8/-'=$> È /'  %67)$'(6 ;6'7-%/( , /'  *6(/;/%  (  A/1)E)*-- , /'  
%67)$'(6 2).>, %/'/8+,  -$A/.=?&)1 , -  ;6O)  /'  ')%&E),  A/28)C*/$'-  $61/2/  
9*0)I6./286I6 . H/28)C*/$'-  &N/;>'  (  */.= , %6% -  ($)  ;8&2-)  A/1)N-  -  *)  
?6A.6*-8/(6**+)  9%$A)8-1)*'/1  (*)C*-)  (/?;),$'(->  *6 -$A+'&)1+N , )$.-  
-N 86$A8);).)*-)  */816.=*/ .   

:616  $'6'-$'-7)$%6> <6?6 ;6**+N  I/81-8&)'$>  *6 /$*/()  I-%$-8&)1+N 
76$'/'  -  61A.-'&; , 6 *)/<N/;-1+)  $86(*)*->  A8/-?(/;>'$>  6('/16'-7)$%-  A/ 
?6;6**/1&  6.2/8-'1& . @)$= 6*6.-?  $/$8);/'/7)*  *)  *6 $/<$'()**/  I-%$-8&) -
1+N A8-</8/1  ().-7-*6N , 6 *6 -N ;-*61-%) : 86$'P' 76$'/'6  -.-  A6;6)' , &()-
.-7-(6)'$>  61A.-'&;6  -.-  &1)*=C6)'$>, *6%./*  61A.-'&;+  (  A.D$ -.-  (  1- -
*&$.   

H8-  9'/1  (/?*-%6)'  (/?1/O*/$'=  (+>(.)*->  ?6(-$-1/$'),  1)O;&  9'-1-  
/'*/$-').=*+1-  A/%6?6').>1- - , A/ $&'- , .D<+1  (*)C*-1  %8-')8-)1 , 6 '/7 -
*))  Ð  $/7)'6*-,  (  86?.-7*+N '/7%6N $RP16 BBG8611+ $ (*)C*-1-  %8-')8- -
>1- . 36%-1 (*)C*-1  %8-')8-)1  1/O)'  <+'=  '/'  -.-  -*/,  A$-N/'-A , &8/()*=  
(+86O)**/$'-  IQ, I/816.=*/ -./2-7)$%/2/ , ;-6.)%'-7)$%/2/  1+C.)*-> , A/.  
/<$.);&)1+N , $/.*)7*6>  -.-  2)/162*-'*6>  6%'-(*/$'=  -  ;8 . H/  $&'- , 8)7= 
-;P'  /<  /<R);-*)*--  8)?&.='6'/(  %/1A.)%$*/2/ A$-N/./2-7)$%/2/ , A$-N/I- -
?-/./2-7)$%/2/ , <-/286I-7)$%/2/  -?&7)*->   %/*%8)'*+N .D;),  $ 8)?&.='6'6-
1-  -N BBG-/<$.);/(6*-> . K)C6DE-1  %8-')8-)1 , %/*)7*/ , (+$'&A6)'  8)6.=-
*6> 9II)%'-(*/$'=  -N A8/I)$$-/*6.=*/,  ;)>').=*/$'-  -.- , A/ %86,*),  1)8) , 
9II)%'-(*/$'=  -N ;),$'(-,  (  861%6N )P $-'&6'-(*/,  1/;).- . 

@ 76$'*/$'- , $/A/$'6(.)*-)  8)?&.='6'/(  BBG-/<$.);/(6*-,  $ ')$'/(+1-  
A/%6?+(6)', 7'/  (+$/%6> 2)/162*-'*6>  6%'-(*/$'= , 162*-'*+)  <&8- /</$'8> -
D'  A$-N/A6'-7)$%-), -$')8-7*+)  7)8'+  .-7*/$'- , */  ;6.)%/  *)  & ($)N .D;), . 
5)%/'/8+)  .D;-  *6 '6%-) (*)C*-)  (/?;),$'(->  (//<E)  *)  8)62-8&D'. 5/  
*6%/A.)**6> $'6'-$'-%6  A/?(/.>)'  '/7*/  $%6?6'= Ð %6%-) A$-N/'-A+  A/()8 -
O)*+  '6%-1 (/?;),$'(->1 , 6 9'/  /?*676)' , 7'/  (  '6%-) ;*-  -N .&7C)  /'$'86 -
*>'=  /'  /'()'$'()**/,  A8/-?(/;$'()**/,  ;)>').=*/$'-  -  /'  A8-*>'->  (6O*+N 
8)C)*-, .  

H8-  *6.-7--  -$N/;*/,  <6?+ $'6'-$'-7)$%-N  ;6**+N  -$A/.=?/(6*-)  /' -
*/$-').=*+N  A/%6?6').),  A/?(/.>)'  ;/<-'=$>  (+$/%/,  -*I/816'-(*/$'-  8)-
?&.='6'/(  ;6O)  (  N/;)  /;*/2/  /<$.);/(6*->  /;*/2/  7)./()%6 . Q$.-  ()8*&'=$> 
% 16*-6%6.=*/$'- , '/  8)?&.='6'  A/.&76)'$> &O) A8- $/A/$'6(.)*--  ;6**+N  
-?1)8)*-,  (  /;*/,  '/7%)  $RP16 ((  ;6**/1  $.&76) Ð : 4) A8- 6;6A'60--  % ')1 -
*/') :  

(+$/%6> 16*-6%6.=*/$'=  (66.99 3-<6../( ) Ð  Ipp : 4 = +0,7%, 



!
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*-?%6> 16*-6%6.=*/$'=  (44.84 3-<6../( )  Ð  IppC4 = Ð1,2%. 
B'/  /?*676)' , 7'/  & .-0  $ (+$/%/,  16*-6%6.=*/$'=D  1+$.-').=*6>  6%-

'-(*/$'=  (  ')1*/')  A6;6)' , 6 $ *-?%/,  Ð A/$')A)**/  86$'P'. Q$.-  /<$.);/(6 -
*-)  A8/;/.O-'=  (  &$./(->N  6%'-(*/,  -*')..)%'&6.=*/,  ;)>').=*/$'- , '/  /' -
1)7)*6  $.);&DE6>  ?6%/*/1)8*/$'= : & .-0  $ (+$/%/,  16*-6%6.=*/$'=D  Ipp (  
'/7%)  :  76E) /$'6P'$> <)? $&E)$'()**/2/  -?1)*)*-> , 6 & .-0  $ 16*-6%6.=*/ -
$'=D *-?%/,  9'/'  -*;)%$  86$'P'.  

:  A$-N/./2-7)$%/,  '/7%-  ?8)*->  '6%-) 8)?&.='6'+  A/*>'*+ . W-06 $ (+ -
$/%/,  16*-6%6.=*/$'=D  6%'-(-?-8&D'$>  (  1/1)*'  /<E)*-> , (  $-'&60->N 
</8=<+ ?6 (*-16*-)  /%8&O6DE-N. 5/  -*')..)%'&6.=*+)  ?6;67- 7)./()%  8)-
C6)'  *6);-*)  $ $61-1  $/</, , Ç(/%8&2È *)'  *-%/2/ , %6% -  (  ')1*/') . H/9'/1&  
16*-6%6.=*/$'=  Ç*)  A8/>(.>)'$> È -  Ipp /$'6P'$> 16./  -?1)*7-(+1 . 5)'  /<R-
)%'6, ;/$'/,*/2/  16*-6%6.=*/$'- , *)  *6 7'/  '6%/,  .-7*/$'-  *6A86(-'=   $(/D  
A/?*6(6').=*&D  6%'-(*/$'= , 7'/  $86?& <+ /'86?-./$=  (  8/$')  76$'/'+  -  A6;) -
*--  61A.-'&;+ .   

:'-.=  O-?*);)>').=*/$'-  .-0  $ *-?%/,  16*-6%6.=*/$'=D , 6 9'/  76$'/  
A8);1)'*-%- , $/($)1  ;8&2/, . J$'6(C-$=  *6);-*)  $ $/</, , *6A8-1)8  (  ')1*/ -
') , /*-  *)A8)1)**/  *67-*6D'  86?1+C.>'=, <.62/  *-%'/  *)  1)C6)' . U 9'/ , %6% 
*-  %8&'-, Ð 6%'-(*/$'=  2/./(*/2/  1/?26, %/'/86> (+86O6)'$> (  8/$')  76$'/'+  
-  $//'()'$'(&DE)1  $*-O)*--  61A.-'&;+  '/2/  $-2*6.6, %/'/8+,  I-%$-8&)'  
9*0)I6./286I , -  Ipp -;P'  (  1-*&$ . 

 T-?*=  ?6$'6(.>)'  A8);1)'*-%/(  ()$'-  $)<> A/;/<*+1  /<86?/1 . J$/ -
?*6**/  -.-  *6 &8/(*)  $(/)2/  <)$$/?*6').=*/2/  /*-  A/*-16D' , 7'/  (  $-'&60- -
>N /<E)*->  ($)2;6  A8/-286D'  /<E)$'()**-%61 . H/9'/1&  ?686*)) $%./**+  
A8/$7-'+(6'=  (/?1/O*+)  (68-6*'+ , 6 *)  ;),$'(/(6'=  ÇA/ *6-'-D È, 7)1  /'.- -
76D'$> %.6$$-7)$%-) /<E)$'()**-%- -16*-6%6.=E-%-, (  1/?2 %/'/8+N Ç(C- -
'6 È 1)'6A8/286116 ÇF;)$= -  $),76$È. @ 1/?2& A8);1)'*-%6  76E) 86</'6)'  
1)'6A8/286116 Ç!&;&E)) È, %/'/86> -  Ç7-'6)'$> È, (  76$'*/$'-  (  '/7%)  : 4. 
3/7*/  '6% O) Ç7-'6D'$> È -  ;8&2-)  1)'6A8/28611+ , %/'/8+)  N686%')8*+ ;.>  
')N  -.-  -*+N  A$-N/'-A/( .  

:/($)1  A/ ;8&2/1&, (  $.&76) $ 16*-6%6.=*/$'=D , ();P'  $)<> $-2*6.  (  
'/7%)  J 1, %/'/86> *6N/;-'$>  ?6'+./7*/,  /<.6$'-  2/./(*/2/  1/?26, 2;)  $/$8)-
;/'/7)*6  ?8-').=*6>  6%'-(*/$'= : 

(+$/%6> 16*-6%6.=*/$'=  (66.99 3-<6../( ) Ð  Ipp J 1 = Ð 0,5%, 
*-?%6> 16*-6%6.=*/$'=  (44.84 3-<6../( )  Ð  Ipp J 1 = + 5,1%. 
H/  $&'- , 9'/  N686%')8-$'-%6 (*)C*),  -  (*&'8)**),  8)I)8)*0-- . W-061 

$ (+$/%/,  16*-6%6.=*/$'=D  (6O*6 8)6%0-> /%8&O6DE-N, %/'/8&D /*-  
*6A8>OP**/ (+-$%-(6D' , (  '/1  7-$.)  6*6.-?-8&> -*I/8160-D , A/$'&A6D-



!

!$'#!

E&D 7)8)? ?8-').=*+,  %6*6., 6 /*  & 7)./()%6  /$*/(*/, . JO-;6*->  /;*- , 6 
8)6.=*/$'=  (  (-;)  8)6%0-- /%8&O6DE-N Ð ;8&26>. 5)  ($)  2/'/(+  (-?O6'= /'  
(/$'/826  /'  6%'-(*/$'-  16*-6%6.=E-%6, -  '/'  A/$'/>**/  *6N/;-'$>  (  $/$'/> -
*-- , %/2;6 )2/  /$*/(*6>  0)**/$'=  ;/  %/*06 *)  &;/(.)'(/8>)'$> . B'6  86?*-06 
1)O;&  ÇN/7&È -  Ç1/2&È, (+N/;>E6>  -? )2/  *&'86, A/$'/>**/  -;P'  (  A.D$ .D -
</1& (*)C*)1&  (/?;),$'(-D , 7'/  A/$'/>**/  ;)8O-'  </.))  (+$/%&D 76$'/'&  (  
'/7%)  J 1. S6$'/'6  (+C)  Ð 61A.-'&;6  *-O) , Ipp (  '/7%)  @   &N/;-'  (  1-*&$ . 

H8);1)'*-% , 6 9'/ , %6% A86(-./ , .-06  $ *-?%/,  16*-6%6.=*/$'=D , $/ -
()8C)**/  -*67)  /'*/$-'$>  % -*I/8160-- , A/$'&A6DE),  7)8)? ?8-').=*+,  
%6*6.. @ *),  /*  *)  -E)'  %6%-N-'/  /0)*/%  /%8&O6DE-N .D;), , '6%-) /0)*%-  
/*  $'6(-'  $)<) 76E) ($)2/  $61. H8);1)'*-%  I-%$-8&)'  $(/P (*-16*-)  *6 -* -
I/8160--  A8);1)'*/2/  A.6*6, -  *-%6%/2/ (*&'8)**)2/  A8/')$'6  9'6 -*I/8 -
160-> *)  (+?+(6)' . S)8)? ?8-').=*+,  %6*6. A/$'&A6)'  </.=C)  ($)2/  '6%/,  
-*I/8160--  -  A/9'/1&  A8);1)'*-%-  (-?&6.-$'+  (  </.=C),  $')A)*- , 7)1  /< -
E)$'()**-%- .  

5/  )$.-  A/$1/'8)'=  A/ ($)1  '/7%61 $86?&, '/  (+$/%6> 16*-6%6.=*/$'=  
(+86O6)'$> (  '/1 , 7'/  8/$'  76$'/'+  *)  %/1A)*$-8&)'$> A6;)*-)1  61A.-'&;+ : 
If = +0,8%; Ipp = +0,3%. 36% A8/>(.>)'$>  6%0)*'&60->. Q$.-  /*6  *)  $%/1A)*-
$-8/(6*6  ;8&2-1-  %67)$'(61-, '/  9'/  )EP -  $(-;)').=$'(/  ;)?6;6A'60--  .-7 -
*/$'- . W-06 $ *-?%/,  16*-6%6.=*/$'=D  A/%6?+(6D' ;8&2-)  8)?&.='6'+ : If = 
+0,5%; Ipp = Ð 0,4%, '/  )$'=  A/7'-  86(*/()$-) . !.-?%-)  % 86(*/()$*/1&  -  8)-
?&.='6'+ , %/'/8+)  A/%6?+(6D' N/8/C-)  8&%/(/;-').- : If = +2,2%; Ipp = Ð 
2,9%. J'%./*)*->  8).=)I*+)  -  7P'%/ (  A8/'-(/A/./O*+)  $'/8/*+ : 76$'/'6  
(+C)  (2/./(6  86</'6)' ), */  %67)$'(6 .-7*/$'-  86?(-'+  2681/*-7*/ , '/  )$'=  
&86(*/()C-(6D'  ;8&2 ;8&26. Q$')$'()**/ , 9'/  ()8/>'*/$'*+)  ?6(-$-1/$'- . 

H/;/<*+,  6*6.-?  1/O*/  A8/()$'-  %6% A/ IQ, '6% -  A/ ;8&2-1  %67)$'(61 
.-7*/$'- . 56 </.=C-N  (+</8%6N ?6(-$-1/$'-  1)O;&  /A8);).P**+1  $/7)'6 -
*-)1  ;6**+N  BBG-/<$.);/(6*-,  -  %67)$'(61- .-7*/$'-  A8-/<8)'6D'  &$'/, -
7-(/$'= , 6 $I/81-8/(6**6>  $'6'-$'-7)$%6> <6?6 ;6**+N  $'6*/(-'$>  *6;PO-
*+1  -*$'8&1)*'/1  A$-N/;-62*/$'-%- .  

56 86?.-7*+N (+</8%6N -*;)%$+  /'%./*)*-,  A/ 76$'/')  -  61A.-'&;+  
86?*+), */  *6A86(.)**/$'=  /'%./*)*->  (8/$'  -.-  &1)*=C)*-)  ().-7-*+ ) (  
0)./1  $/N86*>)'$>. H8-  %/1A.)%$*/1 -$A/.=?/(6*--  *)$%/.=%-N A8/2*/$'- -
7)$%-N A6861)'8/(  /C-<%-  *-().-8&D'$>  -  '/7*/$'=  A8/2*/?6 $/N86*>)'$>. 
J;*6%/ , *)/<N/;-1/  &7-'+(6'=  -  (68-60-- , (+?(6**+)  )$')$'()**+1-  A8--
7-*61-  Ð -?1)*)*-)  A8-'>O)*-> , $/.*)7*/,  6%'-(*/$'-  -  2)/162*-'*/,  /< -
$'6*/(%- , A./'*/$'-  :@#  -  9I-8*/2/  ()'86 , 6 9'/  *)  1)*))  10%. H/9'/1&  
'/7*/$'=  A8/2*/?6 ($)2;6  /'*/$-').=*6  -  *)  1/O)'  A8)(+C6'=  90%.  



!

!$'$!

 
 

I0%();(49  239D4  (4/503  3 +"D34*44 ;24:0"%"54D" , 20(4"542*4$)2/4:  4<)'  2 
(4/5".4  /02.4$)2/4:  -%)+64'  

M-*61-%6 A$-N-7)$%-N /'%./*)*-, , 7-$.6  $61/&<-,$'( , &<-,$'( , A8)-
$'&A.)*-,  $(>?6*6 $ $/$'/>*-)1  ;&N/(*/$'-  /<E)$'(6  (/  ($)N $'86*6N. @ K/$-
$--  /$/<)**/ . 

 
#  (  /$*/()  9'-N ;-*61-%  .)O-'  -?1)*)*-)  %/$1-7)$%-N 9*)82-, , $/$'6(6  

%8/(- , 86</'+  2/./(*/2/  1/?26 .D;), .  
Q$.-   8/O;)*-)  -  O-?*= .D;),  A8/-$N/;-'  A8- /;*/,  %/$1-7)$%/, 

9*)82--  Ð (  /<E)$'()  $'6<-.=*/$'= .  H8-  86?*+N Ð 86$'&' *)$'6<-.=*/$'= , 
A$-N-7)$%-) /'%./*)*->  -  ;8 . 

#1)**/  (  '6%/) (8)1>  1+  O-()1 . 
M&N & ;)'),  -  D*/C),  *)  $61+,  $-.=*+, . 
:1/'8-1  *6 $N)1&: 
 



!

!$'%!

 
H/  ;6**+1  &7)*+N (University of Michigan),  %6O;+, C)$'/,  8)<)*/% (  

:`U   (  *6$'/>E))  (8)1>  $ A$-N-7)$%-1 86$$'8/,$'(/1 . JAMA Pediatrics.  
L  ;)'),  -? <);*+N  $)1),   A$-N-7)$%-N /'%./*)*-,  *6 40% </.=C) . 
https://jamanetwork.com/journals/jamapediatrics/article-abstract/2724377 
H)8)./1  (  -?1)*)*--  ')*;)*0-,   ?6</.)(6*-,  $(>?6* $ 2/;/1  -?1)*)*->  

$%/8/$'-  (86E)*->  F)1.- . 
#? 286I-%6 (-;*/ , 7'/  %/2;6  ;)'-  8/O;6.-$=  A8- 8/$')  $%/8/$'-  (86E) -

*->  F)1.- , '/  A8- 6*6./2-7*/,  $%/8/$'-  (  <&;&E)1   7-$./  $&-0-;/(  $8);-  
*-N  A6;6)' . "/2;6  %/$1-7)$%-) 9*)82--  (  A)8-/;  8/O;)*->  -  (/$A-'6*->  *)  
$/(A6;6D'  $ ')1- , (  %/'/8+N /*-  *67-*6D'  O-'=  A/?;*)) , Ð 7-$./  -N 86$')' . 
H8-  9'/1  *6;/  &7)$'=, 7'/  9'/  :`U , 2;)  ?*67-').=*/  7-$./  .-0  '-A6  1/1. 

:;(-2  $%/8/$'-  (86E)*->  F)1.-  *6 /;*/  A/%/.)*-)  (25 .)' ) ;6)'  A/;/< -
*&D (/.*/(&D  %68'-*&. 

:  '6%-1-  0-%.61-  -?1)*)*->  .D;),  7)./()7)$'(/  $'6.%-(6./$=  -  A8)O-
;) . ://'()'$'()**/  (/?*-%6.6  ')/8->  -  A86%'-%6 </8=<+ $ *-1- . 

H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-  6%'-(-?-8&)'$>  A/;%/8%6, $)%$&-
6.=*+)  A/'8)<*/$'-  *67-*6D'  -?16'+(6'=  .D;), . 5)%/'/8+)  A+'6D'$>  -N 



!

!$'&!

?6O6'= (  $)<), A/;6(-'= . J'$D;6  A$-N-7)$%-) /'%./*)*->  (  9A/N& *);/?(/ -
.)**/$'-  (*)<867*+N $)%$&6.=*+N /'*/C)*-,  A8-/<8)'6.-  I/81&  (+')$ -
*)**+N  $)%$&6.=*+N A/'8)<*/$'), . H/>(-.6$=  0).6> ')/8-> , /A-$+(6DE6>  
9'/ , */  2.6(*/)   A/>(-.-$=  1)'/;+ , ')N*-%-  8)C)*->  9'-N A8/<.)1  Ð  I8), -
;-?1 . J$/?*6*-)  ;6**/2/  I6%'6 A8-*/$-./  /'76$'-  /<.)27)*-)  -   A/;$%6?+-
(6./  A&'-  $*>'->  A$-N-7)$%/2/ A)8)*6A8>O)*->. 

@ *6C)  (8)1>  A/>(.>D'$>  %*-2-, $'6'=-  /  ?6%6') A$-N/6*6.-?6. 3-A6:  
ÇF6%6' A$-N/6*6.-?6 -  86$0()'  *6&7*/,  A$-N/')86A-- È  $1.: 
https://www.b17.ru/blog/97395/ 

K6$0()'  A$-N/6*6.-?6 %/*)0 ] I]  Ð *676./  ]]  ()%6. ÇF6%6'È Ð *676./  ]]  
()%6.  F6%6' &$./()* , '6% %6%  A)8)./1+  %/$1-7)$%-N 9*)82-, , 6*6./2-7*+)  
-N 8)?%/1& -?1)*)*-D   *6 286*-0)    XIX Ð XX ()%/( , )E)  A/('/8>'$> . "8/1)  
'/2/ , -  (  *6C)  (8)1>  $%/8/$'= (86E)*->  F)1.-  1)*>)'$> . ]/'>  *)  '6% 8)?%/ -  
/$*/(6').=*/  %6% 86*)) . 

 

 



!

!$''!

36% 7'/  A/%6 )$'=  8)?%6> -  ;.-').=*6>  $1)*6   $%/8/$'-  (86E)*->  F)1.- , 
86</'6  & A$-N/6*6.-'-%/(  <&;)' . 

:/0-6.-$'-7)$%-)  8)(/.D0--  -1)D'  -  A$-N/6*6.-'-7)$%&D  $/$'6(.> -
DE&D. 

@ *)%/'/8/1  $1+$.)  $/0-6.-$'-7)$%-)   -;)-   $A/$/<$'(&D'  A$-N-7)-
$%/1& /?;/8/(.)*-D   *68/;*+N  16$$. Q$')$'()**/ , *6 /A8);).)**/)  %/$1--
7)$%/) (8)1> . 

 
 
 
M6**6> $N)16 /<R>$*>)'  A/7)1& $'6.  (/?1/O)*   -  <&;)'  (/?1/O)*  (  

;6.=*),C)1  $/0-6.-?1  A8- )$')$'()**/1  92/-?1)  .D;), : $/?*6*-)  0)./2/  
A/%/.)*-> , '/7*))  76$'-  9'/2/  A/%/.)*-> , %/'/8/)  (/C./  (  8)?/*6*$+  $ %/$-
1-7)$%-1-  9*)82->1- ,  A/;6(.>./  -1A&.=$+ <)$$/?*6').=*/2/ , 92/-?1. #  7)1  
$-.=*))  %8-76.- .D;- , .-;)8+  /  $A86();.-(/$'- , $(/</;) , ')1  9II)%'-(*))  
9'/'  1)N6*-?1  86</'6. , */  %" 3+).9 ...  Q$'= ?6%/* '8)N A/%/.)*-, . 

 Q$.-  (  ')7)*-)  '8)N A/%/.)*-,  %/$1-7)$%-) 9*)82--  *)  8/O;6D'  (*/(=  
A/%/.)*-)  9*)82-7*+N -  6%'-(*+N .D;),  -.-  )$.-  *6 A8/'>O)*--  '8)N A/%/-
.)*-,  *)  <+./  & *68/;6 , $'86*+  (+?/(/(  (U. 3/,*<- ), &28/? ;.>  86?8)C)*->  
%/'/8+N /<E)$'(/  1/<-.-?/(6./  ($)  $(/-  8)$&8$+ -  .&7C-N .D;), , '/   /*/  



!

!$'(!

*67-*6)'  86$A6;6'=$>.  U (+?/(+  -  &28/?+ *&O*+  ;.>  '/2/ , 7'/<+  (/  2.6()   
681-- , $'86*+ , 9%/*/1-%-  ($'6.-  $61+) ;/$'/,*+) , 6 *)  $61+) &2/;.-(+)  -  
/<E-').=*+) . J<E)$'()**-%-  ?6 '8-  A/%/.)*->  .)2%/ A)8)N(6'+(6D'  (.6$'=  
& ;),$'(-').=*/  ;&16DE),  -  9II)%'-(*/,  9.-'+  ;(6  A/%/.)*->  *6?6;.  

!)?   $/N86*)*->  (+$/%/,   ;&N/(*/$'- , N/'>  <+ & 76$'-  *6$).)*->  (  A)8- -
/;   (+$/%/,  $%/8/$'-  (86E)*->  F)1.- , $/0-6.=*+)  /<E*/$'- , A/$'8/)**+)  
*6 -;)>N  $/0-6.-?16 , $/  (8)1)*)1  ((8)1>  O-?*-  '8)N A/%/.)*-, ) 86$A6;&'$> 
-.-  <&;&' (+*&O;)*+  A8-1)*>'=  >(*/  *)  ;)1/%86'-7)$%-)  1)8+  ;.>  $61/$/ -
N86*)*->.  5/  '/2;6   28&AA6 .-0  $ (+$/%/,  ;&N/(*/$'=D , *86($'()**/$'=D  
;/.O*6  /<.6;6'=  A/.*/1/7->1-  (.->*->  *6 $()'$%-)  /'*/C)*-> , *6 $()'$%&D 
(.6$'=  -  ;6O)  *6 /'*/C)*->  $/<$'()**/$'- . 

:/0-6.-$'-7)$%-)  ')/8--  1/2&'  (/?*-%*&'=  -  8)6.-?/(6'=$>  *6 A86%'-%) 
'/.=%/  A8- /A8);).)**/1  $/$'/>*--  ;&N6 16$$, *6$).)*-> . H/;;)8O6*-)  $/ -
0-6.=*/,  /826*-?60--  /<E)$'(6  *6 $/0-6.-$'-7)$%-N  A8-*0-A6N '8)<&D'  
(+$/76,C),  ;&N/(*/$'-  -  (  *)%/'/8/,  $')A)*-  A$-N/6*6.-'-7)$%/,  A/ $(/),  
$&'-  86</'+  9.-'+  A8- *)<.62/A8->'*+N  %/$1-7)$%-N 9*)82->N. 

 
 
 

I0%();(49  239D4 $"2*0*&  A05)D%)' # #2503%0 ;+"30;05#Q"+%&:  4 
5)30;05#Q"+%&:  %"+0<03 2  A5"60;+49*%&.4  4 %)A5"60;+49*%&.4  <59 

%4: /02.4$)2/4.4  -%)+649.4  
 L$./(*/  A86(/A/.&C68*+)   *68/;+ , .D;-  A8- *)  $(/-N  %/$1-7)$%-N 

9*)82->N  *67-*6D'  76E) </.)'= ,  (  '/1  7-$.)  -  1)*'6.=*/ , 6 .)(/A/.&C68 -
*+)  (  9'/  (8)1>  A/.&76D'  ;/A/.*-').=*+)  ;/A-*2  ;.>  $(/)2/  86?(-'-> . #  
/<+7*/  ;).6D'  8+(/% (  -$'/8-7)$%/,  2/*%) ;6**+N  '-A/(  .-7*/$'), , *68/ -
;/( . 

 H8-  A8/'-(/A/./O*+N  %/$1-7)$%-N 9*)82->N Ð  ?)8%6.=*/) $//'*/C) -
*-) . 3/  )$'=  A)8-/;-7)$%-  /;*-  </.)D' , 6 ;8&2-)  A8)&$A)(6D'.  

 S-$./  1)*'6.=*/  </.=*+N , (  76$'*/$'-  C-?/I8)*-%/( , /<86?0/(/  A/%6-
?6').=*/  1)*>)'$>  $ LOD  F)1.- . @/?=1)1  ;.>  A8-1)86 U*2.-D , 2;)  ().-%/ -
.)A*6> 1);-0-*$%6>  $'6'-$'-%6 . 



!

!$')!

 
 
 @ $'86*)  $ ;/1-*-8/(6*-)1  .)(/A/.&C68*/2/  *6$).)*->   76$'/'6  A$--

N-7)$%-N ?6</.)(6*-,   C-?/I8)*-),  /<86?0/(/  $/2.6$/(6*6  $ LOD F)1.- . 
#  9'/  ;6**+)  *)  '/.=%/  A/ U*2.-- . 



!

!$(+!

 
 M/.>  &$./(*/  .)(/A/.&C68*+N  $8);-  1)*'6.=*/  </.=*+N  86$')'  </.))  

(+$/%-1-  ')1A61-  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- . M6, *)  -N 9'/  
%/$1-7)$%/) (8)1>  Ð *-  (  9%/*/1-%), *-  (  ?;/8/(=) .  

B'/  %6$6)'$> -  *6C)2/  (8)1)*- . 



!

!$(*!

@ K/$$--  ?6(-$-1/$'-  6*6./2-7*+) . 
#  </.))  ')$*/  76$'/'6  A$-N-7)$%-N ?6</.)(6*-,   (  ;6**+,  %/$1-7)$%-, 

A)8-/;   %/88).-8&D'  *)  $ 7-$./1  @/.=I6 , 6 $ LOD. 



!

!$("!

 #  (  :`U  $ 8/$'/1  $%/8/$'-  (86E)*->  F)1.-  86$')'   76$'/'6   A$-N-7)-
$%-N /'%./*)*-, .  

 #  *6  286*-0)  XIX Ð XX ()%/(  A$-N-7)$%- </.=*+N  $'6./  </.=C) .  F6(- -
$-1/$'-  ?;)$= $./O*),C-) . :1 .: J<E6> A$-N-6'8-> A/;  8);  . 3-26*/(6  U.: ., 
86?;).  86$A8/$'86*)**/$'=  A$-N-7)$%-N ?6</.)(6*-, .  
http://www.psychiatry.ru/lib/54/book/28/chapter/100 

H8/0-'-8&)1 :  Ç#'6%, (  1996 2. 7-$./  *6-</.))  '>O).+N  </.=*+N  A86%-
'-7)$%-  '/7*/  $/(A6;6)'  $ /<E-1  7-$./1  A$-N-7)$%- </.=*+N , -?()$'*+1  (  
%/*0) XIX ( . U*6./2-7*+)  /0)*%-  7-$.)**/$'-  9'/2/  %/*'-*2)*'6  A8-(/;>' -
$> -  (  .-')86'&8)  [Halldin J., 1984; Haggarty J.M., Merskey H. et al., 1996]È. 
K)7= ?;)$=  /  ;/.-  A$-N-7)$%- </.=*+N  /'  ($)N. 

 
 



!

!$(#!

M6**+)  ?6(-$-1/$'-   $%(/?*+). S-$./  1)*'6.=*/  </.=*+N  *6N/;-'$>  (  
&$'/,7-(+N  A8/A/80->N $ 7-$./1  </.=*+N  ;8&2-1-  </.)?*>1- , $/  ?;/8/(=)1  
*6$).)*-> , $  &8/(*)1  $1)8'*/$'-  *6$).)*-> , $ ')1A61-  8/$'6  @@H -  ;6O)  
/';).=*+N  /'86$.),  9%/*/1-%- . 

36% <+./  -  86*)) . 



!

!$($!

 
 
#1)>  $'6'-$'-7)$%-)  ;6**+)  A/ /;*/1&  A6861)'8&, 1/O*/  A8);$%6?+-

(6'=  -*+) , %6% (  A8/C./1 , '6% -  (  <&;&E)1 . F*6'= <+ '/.=%/  %6% <&;&' 1) -
*>'=$> %/$1-7)$%-) 9*)82-- . 

H$-N-7)$%-) </.)?*-  ÇA8-(>?6*+È % LOD. @ /A8);).)**/,  A8/A/80--  % 
%6O;/1& A$-N-7)$%/1& /'%./*)*-D  I/81-8&D'$>  6%0)*'&60-- 7)8'  N686%-
')86 , 1/'-(60-/**6>  $I)86 . 3/  )$'=  7)8'+  N686%')86 & .D;),   (  '6%' %/$1--
7)$%-N 9*)82-,  0-%.-7*/  -?1)*>D'$> . :  -?1)*)*-)1   7)8'  N686%')86, $1+$-
./(  O-?*);)>').=*/$'-   .D;),  ;/.O*+  1)*>'=$> $-$')1+  1/'-(60-- . U )$.-  
9'-  -?1)*)*->  ;.-').=*+)  -  ()$=16 $&E)$'()**+) , '/  1)*>'=  *&O*/  -  $/0- -
6.=*+)  /'*/C)*-> , /'*/C)*->  $/<$'()**/$'- , I/81+  N/?>,$'()**+N  &%.6-
;/(  -  ' .; . 

  



!

!$(%!

 
 



!

!$(&!

 



!

!$('!

 



!
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I0%();(49  239D4 $425" 2".0#A4'2*3  # #2503%0 ;+"30;05#Q"+%&:  4 

5)30;05#Q"+%&:  %"+0<03 2  A5"60;+49*%&.4  4 %)A5"60;+49*%&.4  <59 
%4: /02.4$)2/4.4  -%)+649.4  

@ K/$$--  *)16./  &$./(*/  A86(/A/.&C68*+N -  .)(/A/.&C68*+N  .D;), , 
%8/1) '/2/ , 8&$$%-) /$/</  ?6(-$-1+  /'  %/$1-7)$%-N 9*)82-, . J'$D;6  7-$./  
</.=*+N , &8/()*=  A8)$'&A*/$'- , 7-$./  $61/&<-,$'(  -  ' .; . A/;$%6%-(6)' A8- 
8)?%/1 8/$')  -  ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  (LOD) Ð ;/$'6'/7*/  
'/7*+1  168%)8/1 %/$1-7)$%-N 9*)82-, . 



!

!$()!

 
http://www.demoscope.ru/weekly/2018/0781/barom04.php 
@ :`U  A8)(6.-8&)'  .)(/A/.&C68*/)  *6$).)*-) . 



!

!$)+!

J<R);-*-1  ;6**+) . 
  



!

!$)*!

 
 
S-$./  $61/&<-,$'(  (  :`U  A6;6)'  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.- . 

B'/   ?6'862-(6)'  ($)  (/?86$'*+)  28&AA+  *6$).)*-> . 
 XA/*->  $'86*6 &$./(*/  A86(/A/.&C68*+N  *6N/;-'$>  (  7-$.)  86?(-'+N  

$'86* , 2;)  </.=C)  &$./(*/  .)(/A/.&C68*+N .  
 



!

!$)"!

 
 
@ ?6(-$-1/$'-  /'  $//'*/C)*->  (  $'86*)  &$./(*/  .)(/  -  A86(/A/.&C68-

*+N .-0  -  ;8&2-N I6%'/8/(  286I-%- $61/&<-,$'(  *6$).)*->  *6 100000 7)./ -
()% <&;&' 86?*+1- . 



!

!$)#!

 #  9'/  *)  )$'=  $.&76,*+)  ?6(-$-1/$'- . 56A8-1)8 , (  XA/*--  7-$./  $61/-
&<-,$'(  8)2&.>8*/  A/;$%6%-(6)' *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  
(16.6> ().-7-*6  LOD) *6 A8/'>O)*--  ($)2/   (8)1)*-  A/ %/'/8/1&  )$'=  '/7 -
*+)  ;6**+) . 



!

!$)$!

 
 S-$./   $&-0-;/(  & >A/*0)(  A/;$%6%-(6)' A8- 8/$')  $%/8/$'-  (86E)*->  

F)1.- , &1)*=C6)'$> A8- ?61);.)*-- .  J'*/$-').=*/  A8/'-(/A/./O*+)  ?6(--
$-1/$'- , 7)1  & $'86*  $ A/;/<*+1  &8/(*)1  86?(-'->  9%/*/1-%- , */  $ -*/,  
A8/A/80-),  .)(/ - -  A86(/A/.&C68*+N. 

 
 

I0%();(49  0/"D"%49 ;24:05064$)2/0'  ;0.0B4  %"2)5)%4C  3 *0$/":  
A4P#+/"(44  4D.)%)%49 2/0+02*4 3+"B)%49 W).54   

- $-$')16  (?2.>;/(  *6 $'6'-$'-7)$%-)  ?6(-$-1/$'-  ;6**/2/  '-A6 . 
H$-N-7)$%/) $/$'/>*-) , (.->DE))  *6 $/<+'-> , *6N/;>E-)$>  (  ();)*--  

4S: , -?1)*>)'$>  (  $//'()'$'(--  $/  $%/8/$'=D (86E)*->  F)1.- . 



!

!$)%!

#?()$'*/ , 7'/  '/A>'  </.=C)  ?-1/, . 5/  (/'  A/A6;6*-)  (  /O/2/(+)  0)*'8+  
76E) $.&76D'$> .)'/1 . #  '/7*/  (  $//'()'$'(--  $/  $%/8/$'=D (86E)*->  F)1-
.- . 

 
#  (  9'/1  $.&76) (*676.)  1)*>)'$>  $%/8/$'= (86E)*->  F)1.- , 6 ?6')1  $ 

.62/1  1-3 1)$>06 86$')'  7-$./  .-0 , A/.&7-(C-N  /O/2- . 
@/.*//<86?*/  -?1)*>)'$>  $%/8/$'= (86E)*->  F)1.-  Ð (/.*//<86?*/  1) -

*>)'$>  %/.-7)$'(/  A/$'86;6(C-N  /'  /2*>, /'  /O/2/( . H-%- (/.*//<86?*/2/  
-?1)*)*->  $%/8/$'-  (86E)*->  F)1.-  *6 A8/'>O)*--   2/;6  $/(A6;6D'  $ A-%6-
1-  -?1)*)*->  7-$.6  A/$'86;6(C-N  /'  /O/2/( . F6(-$-1/$'=  7-$.6  A/O68/(  /'  
A$-N-7)$%/2/ $/$'/>*->  .D;),  /'$.)O)*6  *)  '/.=%/  *6 ;/16N  A8)$'68).+N, 
*6 .-06N $ A$-N-7)$%-1- /'%./*)*->1- , */  -  *6 ?;/8/(+N  $-<-8>%6N. 



!

!$)&!

I0%();(49  0AY92%9CB"9 ."/24.#.&  4 .4%4.#.&  -/0%0.4$)2/4:  
;0/"D"*)5)'   %) *05E/0  2#6#A0 -/0%0.4$)2/4.4  P"/*0+".4 , %0 4  

4D.)%)%4).  .0*4303 , 5C<)'   ;+4  2.)%)   /02.4$)2/4:  -%)+64'  
46%$-1&1+ -  1-*-1&1+  /$*/(*+N  I-*6*$/(+N   A/%6?6').),  ')$*), -

C-1  /<86?/1  $(>?6*/ $ -?1)*)*-)1  1+C.)*->  .D;), , /$/<)**/  I-*6*$- -
$'/( , .-0  '-A6  1/1 A8- 86?*/,  $%/8/$'-  (86E)*->  F)1.- . H8)O;)  7)1  (/?86-
?-'=  ;6**/1&  ')?-$&  Ð A)8)7-'6)1  (*/(=  -  (*/(=  ;6**+)  /<  -?1)*)*--  $/$'6 -
(6 %8/(- , (/;/8/;*+N  $(>?), , $/$'/>*-,   (/;+  A8- 86?*+N %/$1-7)$%-N 9*)8-
2-, .  56C)  $/?*6*-)  (+')$*>)'  9'/  -? 2/./(+ , %/2;6 -;&'  $/8-'+  Ð '-A+  &1/ -
?6%.D7)*-,  (  I/816.=*/,  ./2-%) , %/2;6 %6%/,-'/   A8/1)O&'/7*+,  ;/(/;  
A8/A&$%6)'$>. 



!

!$)'!

#  ($)  9'-  A8/0)$$+ A8/')%6D'  /;*/'-A*/  (  <-/')  -  (  2/./(6N  <6*%-8/(, 
A/.-'-7)$%-N  ;)>').), . 

 



!

!$)(!

 
@ ;6.=*),C)1  9'-  0-I8+  1/2&'  A8/$'/  A8);A/.626'=$>. 
 
 
 

I4%)2*)*4$)2/4'  *4;  54$%02*4 
L   H-6O)   T . (Piaget, 1896Ð1980) )$'=  /</$*/(6**6>  -  A8-*>'6> A$-N/./ -

261- ')/8->  86?(-'->  -*')..)%'6  & ;)'), . :/2.6$*/  )2/  1*)*-D  8)<)*/% A8- 
86?(-'--  -*')..)%'6  (*676.)  /(.6;)(6)'  (*)C*-1-  ;),$'(->1- , (*)C*-1  
A.6*/1 , 6 ?6')1  7)8)? $-$')1&  A/('/8)*-,  (-286 (  %&<-%-, -286 $ ?6,7-%61-, 
%/.=061-, 16C-*%61-  -  ' .; .), 7)8)? $-$')1&  (*)C*-N  ;),$'(-,  *67-*6)'  
I/81-8/(6'=  & $)<> A$-N/./2-7)$%-)  1/;).-  9'/2/  (*)C*)2/  A.6*6. @*)C-
*-,  A.6*  A)8)N/;-'  (/  (*&'8)**-, . @*)C*))  A/();)*-)  /'86O6)'$>  (  A$-N--
7)$%/, 1/;).-  9'/2/  A/();)*-> . B'-  -;)-  /</$*/(6*+  (  86</'6N ÇK)7= -  
1+C.)*-)  8)<)*%6È, ÇG)*)?-$ 9.)1)*'68*+N  ./2-7)$%-N $'8&%'&8È ((  $/6( -
'/8$'()  $ G. #*).=;)8/1 ). 



!

!$))!

T . H-6O)  ;/%6?6., 7'/  -*')..)%'  (/?*-%6)'  & 8)<)*%6 ;/  /(.6;)*->  -1  
8)7=D. U /$*/(*/,  ?6%/* ;)'$%/2/  86?(-'->  9'/  A)8)N/;  /'  /<E),  92/0)* -
'8-7*/$'-  % -*')..)%'&6.=*/,  ;)0)*'860-- .  

K6?(-'-)  -*')..)%'6  A/ H-6O)  -;)'  /'  (*)C*)2/  16*-A&.-8/(6*->  $  
M(-26').=*/)  1+C.)*-) , 6%'-(*/$'=  (*)C*)2/  A.6*6, %-*)$')'-7)$%6> 

6%'-(*/$'=  -  & (?8/$.+N .D;),  $/N86*>)'  $(/D  /$/<&D 0)**/$'=  %6% I6%'/8  
-*')*$-(*/2/ , A/$.);/(6').=*/2/  86?(-'->  -*')..)%'6  .-7*/$'- .  

H/9'/1&  A86(-.=*/)  /<&7)*-)  '/ , %/'/8/)  ((/;-'  A/*>'->  A/$.)  7&(-
$'()**/ -A86%'-7)$%/2/ (/$A8->'->  /<R)%'6, A8/0)$$6, >(.)*--  (  %/*')%$')  
)2/  )$')$'()**/2/  A8/')%6*->. 

H8-  '6%/1 /<&7)*--  %6O;/) */(/)  $./(/  8/O;6)'$>  -? (/$A8->'->  (*)C -
*-N  A8/0)$$/( , ;),$'(-, , -  $//'()'$'(&)'  '/1&  /<86?&, %/'/8+,  8/O;6)'$>  (  
2/./()  & 7)./()%6 . H8-  '6%/1 /<&7)*--  (  2/./()  *)  8/O;6D'$>  A&$'+) $./(6 . 
:./(/  Ð /<86?. J<86? Ð $./(/ . U '6%6> $0)A%6 Ð (6O*6> /$*/(6  <+$'8/2/  86?-
(-'->  7)./()%6 , I/81-8/(6*->  -*')..)%'6 , %/'/8+,  6;)%(6')*  ;),$'(-').= -
*/$'- . H8-  -*/1  A/;N/;)  7)./()%  ?6A/1-*6)'  $./(6 , */  ?6 *-1-  *)'  %/*%8)'-
*+N /<86?/( É #  *)'  $(>?- 9'/2/  /<86?6 $ %/*')%$'61- , 6 ?*67-'  -  $ (.->*-)1  
%&1&.>'-(*+N A8-7-* . B'/  (8);*/ . #  ;6O)  ;.>  (?8/$.+N.  

5)  $.&76,*/  W.5 . 3/.$'/,  A/ 9'/1&  A/(/;&  (+$%6?6. 0).&D  ')/8-D . @/'  
)2/  1+$.- : Ç&1 7)./()7)$%-,  '/.=%/  '/2;6  A/*-16)'  /</<E)*-) , %/2;6 /*  
$61 )2/  $;).6. , -.-  A8/()8-. È (:/<8 . :/7 . @ 20 ' ., 1963,  ' . 8, $. 377) Ç#$%&$-
$'(/  A);62/2-%- )$'=  (+</8  A/86?-').=*),C-N  -  &;/<*),C-N  % /</<E)*-D  
76$'*/$'),  (  /<.6$'-  %6O;/,  *6&%- -  O-(),C))  A8);$'6(.)*-)  -NÈ (' .8, 1963, 
$. 379). U ?6;67& A);62/2-%- /*  (-;).  (  *6();)*--  &16 7)./()%6  *6 /</<E) -
*-> , A8);./O)**+)  &1& (  '6%/,  I/81) , (  '6%-N 76$'*/$'>N , -? %/'/8+N (+') -
%6D' *&O*+)  /</<E)*-> . @ '/  O) (8)1>  W.5 . 3/.$'/,  $7-'6.  ?./1  &$(/)*-)  
*)A86(-.=*+N  -.-  *)A/*>'*+N  /</<E)*-, . 

B'/  ?./  (  *6$'/>E))  (8)1>  86$A8/$'86*-./$=  (   1-8) , %/2;6 16$$6 ?6&1*+N 
$./(  ?61)E6)'  %/*%8)'*+, , A/*>'*+,  /<86? -? %/'/8/2/  '/.=%/  -  $.);&)'  2.&-
</%/) A/*-16*-)  $&'-  (/$A8-*-16)1/2/ .  

#$$.);/(6*->  A/%6?+(6D', 7'/  $'&;)*'+  -? $8);+  %8)$'=>*, A8-;>  (  (&?, 
$ A)8(/2/  ;/  (+A&$%*/2/ %&8$6, A8/-28+(6D'  (  A/.&76)1+N /0)*%6N ;)'>1  -? 
$)1),  -*')..-2)*0-- . W-C= % %/*0& /<&7)*->  -;)'  (+86(*-(6*-)  (  $8);*)1  
<6..)  A/ '/7*+1  ;-$0-A.-*61 . U A/ 2&16*-'68*+1  A8);1)'61  ;)'-  -? $)1),  
%8)$'=>* /'$'6D'  -  A8- /%/*76*--  (&?6. 5/  (/'  A/$.)  2Ð3 .)'  A86%'-7)$%/, 
86</'+  $'&;)*'+  -? %8)$'=>*, A/.&76(C-)  </.))  *-?%-) /0)*%- , *67-*6D'  
.-;-8/(6'=  (  A86%'-7)$%-N (-;6N  ;)>').=*/$'- . ]/'>  (  &1)*--  %86$-(/ 2/(/ -



!

!%++!

8-'=  /'$'6D'  *6 A8/'>O)*--  ($),  O-?*- . B'/  $8);*)$'6'-$'-7)$%-)  ;6**+) . 
J'%./*)*-,  (  '& -.-  -*&D  $'/8/*&  *)16./ . 

WD<6> 9.-'6 , ;-%'6'/8 , 28&AA6 .-0 , A8-;>  % (.6$'- , $&;/8/O*/  -E)'  $/ -
0-6.=*&D  /A/8& ;.>  $)<>. Q$.-  /*-  A/A6.-  A/;  (.->*-)  %86$-(/ 2/(/8>E-N  Ð 
<+$'8/  A8/-$N/;-'  86$A.6'6 ?6 $/;)>**/) . 5/  )$.-  /*-  $&1).-  /A)8)'=$>  *6 
8)?/*6'/8/(  Ð '/  1/2&'  &;)8O6'=$> & (.6$'-  -  ;6O)  ;/$'/,*/  (/,'-  (  -$'/ -
8-D . 

JA/86  *6 %8)$'=>* -  86</7-N  -1))'  860-/*6.=*/)  /</$*/(6*-) : 9'/  
(*)C*-,  A8-?*6% A8-$&'$'(->  (  7)./()%)  %-*)$')'-7)$%/2/  *676.6 -  ;8&2-N 
A8-?*6%/( 8)?/*6'/8/( , .-0 , /<.6;6DE-N  4"# ... 

5)8);%/  <.)$'>E-)  A86%'-%- *6N/;>'  '/  -.-  -*/)  ()8*/)  A86%'-7)$%/) 
8)C)*-)  (76E) (  $/$'/>*--  $'8)$$6, *6 %86D 2-<).- ). 5/  /<R>$*>D' )2/  '6%, 
%6% 1/2&'  /<R>$*-'= . H/>(.>D'$>  ')/8-- , *)%/'/8+1  -? %/'/8+N ()8>'  ;/ -
$'6'/7*/  ;/.2/ . #$'-*6  76E) ($)2/  *61*/2/  $./O*)) . S6$'= 9'/,  -$'-*+  A$--
N/./2-7*6 . 

 
I0<  $)503)/"  Ð $/(/%&A*/$'=  /<R)%'-(*+N  A/%6?6').), , ;6**+N , %/-

'/8+)  (  $(/),  $/(/%&A*/$'-  A8);/A8);).>D'  )2/  86?(-'-)  (  $//'()'$'(--  $ 
%/$1-7)$%-1- 9*)82->1-  A8- %/'/8+N /*  8/;-.$>  -  O-()' ,  )2/  2)*)'-7)$%- -
1- , <-/./2/7)$%-1-  /$/<)**/$'>1-  -  /$/<)**/$'>1-  )2/  /%8&O)*->, (/$A- -
'6*-> . "  '6%/(+1  A/%6?6').>1 /'*/$>'$>  I61-.-> , -1> , /'7)$'(/ , $//'*/C) -
*-)  (  *-N  2.6$*+N -  $/2.6$*+N <&%(, ().-7-*6  -1)*- , %/$1-7)$%-) 9*)82--  (  
1/1)*'  8/O;)*->  (;)$>'%-  A/%6?6').), ), A/;/<*+)   %/;+  )2/  8/;-').), , 
<.-O6,C)2/  /%8&O)*-> -  ;8 . 

L  86?*+N '-A/(  .D;),   2/./(*/,  1/?2  86</'6)'  A/-86?*/1&, & %6O-
;/2/  7)./()%6  Ð -*;-(-;&6.=*/ .  5/  '+$>7-  ;6**+N  A/?(/.-.-  &./(-'=  (  
9'/1  1*/2//<86?--  -  ?6%/*/1)8*/$'- , (  '/1  7-$.)  $(>?6**+)  $/  ?(&76*-)1  
-1)*-  7)./()%6  -  (/?*-%6DE-1-  (  9'/  (8)1>  (  )2/  1/?2& A6'')8*61-  BBG 
-?1)*)*-, . 

J%6?6./$=, 7'/  $//'*/C)*-)  %/$1-7)$%-N 9*)82-,  A8- 8/O;)*--  7)-
./()%6 , A8- )2/  (6O*),C-N  $/<+'->N  *6 O-?*)**/1  A&'-  Ð %.D7 % A/*-16 -
*-D  %'/ )$'= , %'/. @$) A/$'8/)*/  *6 9%$A)8-1)*'6.=*+N ;6**+N . 

@ ?6(-$-1/$'-  /'  *6N/O;)*->  F)1.-  *6 /8<-') , (  ?6(-$-1/$'-  /'  
$%/8/$'-  ))  (86E)*->  1)*>)'$>  86</'6  2/./(*/2/  1/?26 .D;), .  :-1(/./1   
5/5 /</?*67)*  1/1)*'  16%$-16.=*/2/  ?61);.)*->  $%/8/$'-  (86E)*->  F)1.- , 
1/1 Ð '/7%6 16%$-16.=*/2/  &$%/8)*-> ))  (86E)*->  (/%8&2 $(/),  /$- . LOD Ð 
().-7-*6  /<86'*6>  $%/8/$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . :  1962 2/;6  
/*6  -?1)8>)'$>   %6O;+, ;)*= . 



!

!%+*!

@?>'+ '+$>7-  ;6**+N  A/ BBG.  @+;).)*+  28&AA+ .-0 , %/'/8+)  .( -
=#"#)D # (5)"&=(31"#)D (  (+;).)**+N  '/7%6N /8<-'+ ,  (  1/1)*'  -?1)*)*->  
?*6%6  &$%/8)*->  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . 

K6?*-06   76$'/'  -  61A.-'&;  BBG 1)O;&  9'-1-  28&AA61- $&E)$'()* -
*),C6> .  

M-*61-%6 -?1)*)*->  (6O*),C-N  A/%6?6').),  BBG $/(A6;6)'  $ ;-*6 -
1-%/,  -?1)*)*->  $/$'6(6  %8/(- . 

 
 
@ ?6(-$-1/$'-  /'  $/;)8O6*->  -/*/(  -  %6'-/*/(  (  *),8/*)  1)*>)'$>   

A8/N/O;)*-)  $-2*6.6 (  *)1 . J'$D;6  ;-*61-%6  -?1)*)*->  -N %/*0)*'860--  (  
%8/(-  $/(A6;6)'   $ ;-*61-%/,    A/%6?6').),  BBG 7)./()%6 .  #  9'-  A/%6?6').-  
>(.>D'$>  (6O*),C-1-  ;.>  /0)*%-  %67)$'(6 86</'+  2/./(*/2/  1/?26.  

36%, %/9II-0-)*'  %/88).>0--  1)O;&  ($)1-   /$*/(*+1-  A6861)'86-
1-  (  86</')  2/./(*/2/  1/?26 (  '/7%6N /8<-'+  1/1  -   5/5 $/$'6(-.   /%/./  0,8. 

5/  (/'  -*;)%$+ , %/'/8+)  /'86O6D'  /$/<)**/$'-  86</'+  2/./(*/2/  
1/?26 .-0 , .(=#3<#,)$  (  '/7%6N 5/5 -  1/1 $%/8/$'-  (86E)*->  F)1.- , Ð /'8-06 -
').=*+)  (/'  -0,43 ;/  -0,66). :1 .: A8-./O)*-)  11. 3/  )$'=  1/?2 & *-N  86</'6)'  
-*67) , /'*/$-').=*/  A8/'-(/A/./O*/ . S'/  0).)$//<86?*/  ;.>  9(/.D0-- , '6% 



!

!%+"!

%6% ;6)'  (/?1/O*/$'=  A/-86?*/1& A/$1/'8)'=  *6 /;*/  -  '/  O) >(.)*-) . U 9'/    
/A'-16.=*+,  A&'= 86?(-'->  1+C.)*-> , /<E)$'()**/2/  $/?*6*-> . 

J;*-  -  ')  O) A6861)'8+ 86</'+  2/./(*/2/  1/?26 1)*>D'  $(/-  ?*67)-
*->  *6 A8/'-(/A/./O*+)  (  ?6(-$-1/$'-  /'  '/2/  A8- %6%-N %/$1-7)$%-N 9*)8-
2->N 7)./()%  8/;-.$>  -  A8- %6%-N /*  A8/>(.>)'  $(/D  6%'-(*/$'= . 

QE) 86?. B'/  A8-*0-A-6.=*/ . Q$.-  1+  $*-16)1  BBG (/  ($)N '/7%6N 
/8<-'+  F)1.- , '/  -1))1  /A8);).)**/)  $//'*/C)*-)  A6861)'8/(  9.)%'8/162-
*-'*/,  6%'-(*/$'-   1/?26 .D;), . #  %6%-) <+ </.=C-)  $.&76,*+)   (+</8%-  
1+  *)  <86.-  Ð 9'/  $//'*/C)*-)  /'*/$-').=*/  &$'/,7-(/ . 

3)A)8=  (/?=1)1  ')  O) A6861)'8+ 86</'+  2/./(*/2/  1/?26 & 28&AA+ 
.-0  (  '/7%6N 1/1 (16%$-16.=*6> $%/8/$'= (  ;6**/1  0-%.) )  -  5/5 (1-*-16.= -
*6> $%/8/$'= (  ;6**/1  0-%.) ) $%/8/$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . 
B'/  &O) *)  ($)  /<$.);&)1+) , */  (+</8%6 /$'6)'$>  </.=C/, . H8-*0-A-6.=*/ : 
9'/  *)  $.&76,*6> (+</8%6.  K6?*-06 ?*67)*-,  A6861)'8/(  BBG  (  9'-N ;(&N 
(+</8%6N A/>(.>)'$> . 5/  /*6  *)  ().-%6 .  L()E)(6)1 :  9'/  8)?&.='6'+  (5)"&-
=(31%#$  .-0  (  (/?86$')  /'  20 ;/  50 .)'   (  ;*- , %/2;6 F)1.>   *6N/;-.6$=  (   
'/7%6N 1/1  -  5/5 $%/8/$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . 

U ')A)8=  <)8)1   /<$.);/(6**+N , %/'/8+)  .(=#"#)D  (  '6%-) ;*- .   B'/  
;*-  $1)*+  ?*6%6 &$%/8)*-> $%/8/$'-  (86E)*->  F)1.-  (/%8&2 $(/),  /$- . J*-  
8/;-.-$=  (  '6%-) ;*-  ;)$>'-.)'->  *6?6;.   #  86?.-7->  (  86</')  -N 2/./(*/2/  
1/?26 EA& 3 %1<# =%# -1))1  *)  A8/$'/  $&E)$'()**+) , 6 /'*/$-').=*/  A8/'- -
(/A/./O*+) .  B'/  %6$6)'$> 1*/2-N  $A)0-6.=*/  /'86</'6**+N , 9%$A)8-1)*-
'6.=*/  *6,;)**+N  A6861)'8/(  86</'+  2/./(*/2/  1/?26,  I-%$-8&)1+N 7)8)? 
BBG. 

W-*),*+,  %/9II-0-)*'  %/88).>0--  1)O;&  *-1-  -? A/./O-').=*/2/  
$'6.  /'8-06').=*+1 . "   A6861)'861 /$/</  7&($'(-').=*+1  % (8)1)*-  8/O;) -
*->  /<$.);&)1+N   /'*/$-'$>  $//'*/C)*-)  76$'/'  BBG (  A86(/1  -  .)(/1  A/-
.&C68->N, (  ?6'+./7*+N  -  ./<*+N  /';).6N  -  ;8 . @ 0)./1   9'/   $-$')1*/)  /' -
.-7-)  3)&, ;('1214&"&0  86</'+  2/./(*/2/  1/?26 A8- (+A/.*)*--   86?.-7*+N 
(-;/(   1/;).-8&)1/,  A8/I)$$-/*6.=*/,  ;)>').=*/$'-  -  (  A)8-/;  /';+N6 .  

J%6?6./$=, 7'/  A/;/<*+)  ?6(-$-1/$'-  )$'=  -  $ $/.*)7*/,  6%'-(*/ -
$'=D, $ ;(-O)*-)1  A/.D$6 F)1.-  -  ;8 .  

 
 



!

!%+#!

 
5/  </.))  86</'6  2/./(*/2/  1/?26 ?6(-$-'   /'  $//'*/C)*->  $/.*)7*/,  

6%'-(*/$'-  -  $%/8/$'-  (86E)*->  F)1.- . 
!+.6  ;6O)  /'/8/A=   /'  A/.&7)**+N  8)?&.='6'/( , -  /*-  ;/.2/  *)  A&<-

.-%/(6.-$= .  
5/  (/'  ;6**+)  -*+N  -$$.);/(6*-, . 
"/$'/2./;/(  _ . " ., $/A/$'6(-(  -?1)*)*-)  $/$'6(6  %8/(-  '+$>7 .D -

;),  $ %/$1-7)$%-1- I6%'/861- ,   A/;(/;-'  -'/2   $(/-N  -$$.);/(6*-,   
($1.: "/$'/2./;/(  _ . " . ]8/*/1)N6*-%6 . 5)-?()$'*+)  6$A)%'+ 86?-

(-'->  /$'8+N  A$-N/$/16'-7)$%-N $/$'/>*-,  A/ ;6**+1  1);-0-*$%/,  -  %8--
1-*6.=*/,  $'6'-$'-%- . HKJ:3KU5:3@J   #   @KQ4X. 4(18)/2014). 

K6?(-'-)  .D;),  -  $/$'6(  -N %8/(-   ÇÉ24%:+0%4D4+#C*29 3%)Q%4. 
3+).9D"<"CB4.  P"/*0+0. É [  5C<)'  -*0*  P)%0.)% P4/24+#)*29  #N) 2 
;)+3&:  <%)'  N4D%4: & /;*-N  ?;/8/(+N  ;)'),  (  A)8(&D *);).D  O-?*-  S:: , 
*6A8-1)8 , 86$')' , ;/$'-26>  16%$-16.=*+N ?*67)*-,  7)8)? *)$%/.=%/ ;*), , & 
;8&2-N $*-O6)'$>  % 9'/1&  O) (8)1)*-  ;/   1-*-16.=*+N  ?*67)*-, .  #.- , %6% 
/'1)76)'  Q.H. :&C%/, Ç& </.=C-*$'(6  /<$.);/(6**+N  A/$.)  8/O;)*->  ;)'),  



!

!%+$!

8-'1  *67-*6)'$>  I6?/,  $A6;6 (+;).)*->  17- /%$-%/8'-%/$')8/-;/(  -  6;8)*6 -
.-*6 , 6 & 6 -? 24  ;)'),  /'1)76.6$=  A8/'-(/A/./O*6>  ?6(-$-1/$'= È.  

B'/  ;6**+)  A/ !)./8&$$-- . 
 :1 .: :&C%/ Q. H. !-/8-'1+  -  %.-*-7)$%-)  A8/>(.)*->  -*I)%0-/* -

*+N ?6</.)(6*-,  & ;)'), . 4* .: !).68&$=, 1982. 
#1))1   ;/%6?6**+,  (+(/;  '/2/ , 7'/  .D;-  /'  8/O;)*->  ;).>'$>  ;0  

202*"3# 230)'  /+034 , ;0  ))  +)D0%"%2". 2 /02.4$)2/4.4  -%)+649.4  %1 =31  
(4%()#4&"D%( ;.(4#3(;("(A%6,  '"1)4&.1 , '1'  =&.&3D$, *#'.(56 , 5#(41 . 
F4(  3  ;("%(0  )4&;&%#, '.#+1>&  '1)1&4)$  .15(46  /("(3%(/(  *(2/1 . 

N1<& 5&))(2%14&"D%(& #%4E#4#3%( ;(%#*1&4 31A%()4D =&"&%#$ 
"8=&0 ;(  4#;1*  3 )(/"1)##   )  '()*#+&)'#*#  -%&./#$*#. G6  %12631&* =&4&0  
;.#  .(A=&%##  3 213#)#*()4#  (4  4(/( , '1'1$  '()*#+&)'1$  -%&./#$ 5("&& 5"1-
/(=14%1 ="$ %#,. G6  -4(  #%4E#4#3%( +E3)43E&*, )+#4631$ %EA%(& .&<&%#& 
)  %1<&/( 5&))(2%14&"D%(/(. 

56 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  1)*>.6$= 1/;6   *6 -1)*6 . 

 
 
H8-7-*+  9'/2/  $'6.-  A/*>'*+  A/$.)  A/>(.)*->  '6% *6?+(6)1/,  

Ç'6<.-0+  4)*;).))(6  (  A$-N/./2-- È. H8-  86?*+N %/$1-7)$%-N 9*)82->N 6%-
'-(-?-8&D'$>  86?*+) &76$'%- 2/./(*/2/  1/?26. @ $-.&  7)2/  1)*>D'$>  .D;- , 
-  $&E)$'()**/ . ]/'>  9'/  *)  ?61)'*/  ;.>   $61-N .D;), , '6% %6% %/$1-7)$%-) 



!

!%+%!

9*)82--  Ð %.6$$-7)$%-, A8-1)8  ;),$'(->  1>2%-N $-. , (.->*-)  %/'/8+N 1+  *)  
/$/?*6)1 .  

36%, A8- %/$1-7)$%-N 9*)82->N, $(>?6**+N $ 8/$'/1  $%/8/$'-  (86E) -
*->  F)1.- , 76E) 6%'-(-?-8&)'$>  .)(6>  A/./(-*6  2/./(*/2/  1/?26 & .D;), ,  
)2/  ./<*+)  /';).+ . H8-  8/$')  $/.*)7*/,  6%'-(*/$'-  </.))  <+$'8/  86$A6;6-
D'$>  A8-(+7%-, $')8)/'-A+  1+C.)*->  -  A/();)*->  .D;), . J'$D;6  )$'=  
$(>?=  &A/1-*6*->  -1)* , 76$'/'+  /<86E)*->  % *-1   -  $ $/.*)7*/,  6%'-(*/ -
$'=D. 

 
 
H8-  ()$=16 (+$/%/,  $/.*)7*/,  6%'-(*/$'-  (7-$./  @/.=I6  </.))  200) 

6%'-(-?-8&)'$>  A/;%/8%6, $*-O6)'$>  6%'-(*/$'=  86</'+  %/8+ 2/./(*/2/  1/? -
26,  76$'/'6  BBG & .D;),  A6;6)' , 6 76$'/'6  B"G Ð 86$')' .   

56 9'/1  I/*)  (.->*-)  286(-$A-*/(+N  %/$1-7)$%-N 9*)82-,  *6 $/0- -
6.=*+) , ;&N/(*+)  A8/0)$$+, *6 1+C.)*-)  7)./()%6  &$-.-(6)'$> . 56 86?*+) 
A$-N/'-A+  286(-$A-*/(+)  9*)82--  (.->D'  A/-86?*/1&. 



!

!%+&!

 
Q$'= $(>?= 1)O;&  A/A&.>8*/$'=D  -1)*  -  $/0-6.=*/ -9%/*/1-7)$%-1-  

A8/0)$$61-, $ 1/;/, , $ ;&N/(*/,  O-?*=D /<E)$'(6 . 36%,  76$'/'6   -$A/.=?/ -
(6*->  -1)*-  U**6  A8- *6?(6*--  8/;-(C-N$>  ;)(/7)%  $(>?6*6 -  $ (+N/;/1  
8/16*6  W. 5 . 3/.$'/2/  ÇU**6  "68)*-*6 È. 



!

!%+'!

 

 



!

!%+(!

#1>  U**6  76E) A8-$(6-(6)'$>  ;)(/7%61  A8- %/*'8  8)?/*6*$6N 286-
(-$A-*/(/,   -  9.)%'8/162*-'*/,  %/$1-7)$%-N  9*)82-, . 

5/  /'  $//'*/C)*->  286(-$A-*/(+N  -  9.)%'8/162*-'*+N  %/$1-7)-
$%-N 9*)82-,  ?6(-$-'  -  $/0-6.=*/ -9%/*/1-7)$%/)  86?(-'-)  K/$$-- . J'$D;6  
-1))1  -  '6%-) ?6(-$-1/$'- : 

 
 
M/$'6'/7*/  76$'/   A/A&.>8*/$'=  -1)*  $/(A6;6)'  $ ;-*61-%/,  286-

(-$A-*/(+N  %/$1-7)$%-N 9*)82-,  Ð 9*)82--  (86E)*->  -  ;(-O)*->  A.6*)' , 
.&* , :/.*06 . 



!

!%+)!

 
 

 
 



!

!%*+!

#*')8*)' -?6A8/$+ /;*-N  -1)*  76E) A8-N/;>'$>  *6 A-%- 8/$'6  $%/-
8/$'-  (86E)*->  F)1.- ,  ;8&2-N Ð *6 A)8-/;  ))  ?61);.)*-> . 5/  )$'=  $(>?= -N -  
$ -*+1-  168%)861- %/$1-7)$%-N 9*)82-, . 

:;).6)1  A/$.);/(6').=*+)  &1/?6%.D7)*->, /A-86>$= -  *6 86*))  -?-
;6**+)  86</'+  A/ ;6**/,  ')1) . 

- H/A&.>8*/$'=  -1)* , %6% -  86?(-'-)  /<E)$'(6 , $(>?6*/ $ -?1)*)*-)1  
%/$1-7)$%-N 9*)82-, , /$/<)**/  $ '/7%61-  <-I&8%60--  Ð $ 8)?/*6*$61-  -  
%/*'8  8)?/*6*$61-  9.)%'8/162*-'*/,  -  286(-$A-*/(/,  %/$1-7)$%-N 9*)82-, . 
M6.))  1+  76E) <&;)1  -$A/.=?/(6'=  $'6'-$'-%&  A/ LOD F)1.-  (().-7-*6  /< -
86'*6> $%/8/$'-  ))  (86E)*->  (/%8&2 $(/),  /$- ), A/*-16> , 7'/  /*6  *)86$'/8 -
O-16 /'  9.)%'8/162*-'*/,  %/$1-7)$%/, 9*)82-- . 

- H8-  8)?/*6*$6N -  %/*'8  8)?/*6*$6N %/$1-7)$%-N 9*)82-,  1)*>)'$>  
$/$'6(  %8/(- , 86</'6  2/./(*/2/  1/?26 .D;), . L  86?*+N '-A/(  Ð A/-86?*/1&. 
5/  1+  &$'6*/(-.-  & %6%-N A$-N/'-A/(  -  %6% A8/-$N/;>'  '6%-) -?1)*)*-> . 

- Q$.-  86</'6  2/./(*/2/  1/?26 & .D;),  1)*>)'$>  (  &*-$/*  $ -?1)*) -
*-)1  %/$1-7)$%-N 9*)82-, , %6%  -  A/A&.>8*/$'=  -1)* , '/  -1))1  ($)  /$*/(6 -
*->  ;.>  A8>1/2/ $86(*)*->  76$'/'+  &A/'8)<.)*-> , A/A&.>8*/$'-  86?*+N 
-1)*  $ 76$'/'61- , A6861)'861-  86</'+  2/./(*/2/  1/?26 A8- 6*6./2-7*+N  
%/$1-7)$%-N 9*)82->N. 

- K6</'6 2/./(*/2/  1/?26 .D;),  1)*>)'$>  /;*/'-A*/  (  $'/.)'*-N , ;) -
$>'-.)'*-N  -  ;*)(*+N  0-%.6N (  ?6(-$-1/$'-  /'  $//'*/C)*->  86?*+N %/$1--
7)$%-N 9*)82-, . @ 86?*+N 1)$'6N 9'/  $//'*/C)*-)  <&;)'  86?*+1, (  86?*/)  
(8)1>  $//'*/C)*-)  %/$1-7)$%-N 9*)82-,  <&;)'  86?*+1, $'8/2/  -*;-(-;&6.= -
*+1 . LOD F)1.- , 7-$.6  @/.=I6  >(.>D'$>  .-C=  *)%/'/8+1-  168%)861-, A/-
%6?6').>1- %/$1-7)$%-N 9*)82-, , ()8*+)  ;.>  F)1.-  (  0)./1 . 

- 56<.D;6)'$>  &$'/,7-(6>  $(>?= 1)O;&  1)$'/1  -  (8)1)*)1  8/O;)*->  
7)./()%6  (7'/  $//'()'$'(&)'  /A8);).)**+1  %/$1-7)$%-1 9*)82->1) -  )2/  6%-
'-(*/$'=D  (  ;6.=*),C)1  (  O-?*-  A8- A/;/<*+N  -  /'*/$-').=*/  A8/'-(/A/ -
./O*+N  %/$1-7)$%-N 9*)82->N. 

@ $-.&  9'/2/  2)*/'-A , I61-.-> , -1> , /'7)$'(/ , (8)1>  -  1)$'/  8/O;) -
*->  (+$'&A6D'  %/1A/*)*'61-  %/;6 7)./()%6 . 

 
I0<  $)503)/" :  ')N*/./2->  -$A/.=?/(6*->  A8- /0)*%)  .D;), , ')81- -

*/./2-7)$%-)  &'/7*)*->  
LI@K -6+".."  Ð $-$')16  Y:@ (0)*'8-8/(6**+N  $.&76,*+N ().-7-* ), 

A/.&7)**+N  A&')1  -N $./O)*->  -  *6N/O;)*-)1  16')16'-7)$%-N  /O-;6*-,   
'6%/(+N A/ ;6**+1   BBG 2861161 '+$>7 /<$.);/(6**+N  A8- 86?*+N %/$1--
7)$%-N 9*)82->N. B'/  1/;).=  ?*67)*-,  76$'/'  BBG .D;),  A8- ;6**/1  $/7)'6 -



!

!%**!

*--  %/$1-7)$%-N 9*)82-,  *6 /$*/()  ?*6*-,  '/2/ , %6%/(+ 9'-  ?*67)*->  BBG (  
%6O;/,  '/7%)  $R)16  <+.-  *6 A8/'>O)*--  ;)$>'-.)'-,  86*))  A8- 6*6./2-7 -
*/1  ?*67)*-- -;-6A6?/*)   %6O;/2/ -? 168%)8/( %/$1-7)$%-N 9*)82-, . 

 M/A&$'-1 , (?>'+  /'%./*)*->  /'  $8);*-N  ?*67)*-,  76$'/' , 61A.-'&;  
BBG, 86?.-7*+N %/9II-0-)*'/(  *6 <6?) -N $/7)'6*->   A/ $/.*)7*/,  6%'-(*/ -
$'- . #1))1  ;6**+)  ;.>   /<$.);/(6**+N  (  A)8-/;  (+$/%/, , $8);*), , *-?%/,  
$/.*)7*/,  6%'-(*/$'-  (8)6.=*/  '6%-N 286;60-,  </.=C) ).  @/'  ;6**+)  ;.>  
86?*+N ?*67)*-,  LOD  F)1.- ,  (/'  Ð ;.>  ;(-O)*->  A/.D$6 F)1.-  -  ' .; .  L<) -
;-(C-$= , 7'/  '6%/,  A/;N/;  86</'6)' , 1/O*/  $/?;6(6'=  B"JK -28611+ ;.>  
86?*+N A)8-/;/(  86?(-'->  %/..)%'-(6 , $'86*+ , $/'+ , 6$/'+ . 56A8-1)8 , A/>( -
.)*-)  (8);/*/$*+N  (-8&$/(  (%6% ;.>  %/1A=D')8/( , '6% -  ;.>  .D;), ) $'6'- -
$'-7)$%- 76E) $(>?6*/ $ /A8);).)**+1-  %/$1-7)$%-1- 9*)82->1- . 4/O*/  
;6O)  A/;/<86'=  B"JK -28611& ;.>  A/>(.)*->  /A8);).)**/2/  %/1A=D')8*/2/  
(-8&$6. F6 9'-1  $'/-'  /A8);).)**6>  .-7*/$'=  -.-  28&AA6 .D;), . S6$'-7*/  
'6%/,  A/;N/;  8)6.-?/(6*  *6 A8-1)8)   $(>?- '-A6  ')88/8-$'/(  -  -;&E-N  %/$-
1-7)$%-N 9*)82-,  ($1.: 22). 

"/$1-7)$%-)  9*)82--  1*/2//<86?*+ , -N $/7)'6*-)  1)*>)'$>  %6O;&D 
$)%&*;&, 76$, ;)*= , 1)$>0, 2/;   -  ' .; .   #N (.->*-)  *6 .-7*/$'=   -*;-(-;&6.= -
*/ , */   1+  1/O)1   $1/;).-8/(6'=  %6%-) A6861)'8+ (  86</')  2/./(*/2/  1/?26 
(?*67)*->  BBG) <&;&' A8- 86?*/1  $/7)'6*--  %/$1-7)$%-N 9*)82-, . M.> 9'/2/  
<)8)1  $8);*-)  ?*67)*->   Y:@ ;.>   86?*+N &8/(*),  %/$1-7)$%-N 9*)82-, , 
%/'/8+)  *6,;)*+  86*))  *6 '+$>76N /<$.);/(6**+N . M6.))   Ð -E)1  A/ *-1  
$8);*))  68-I1)'-7)$%/)  ;.>  %/*%8)'*/2/  $.&76>. @ $61/1  A8/$'/1  (68-6*')  
'6%-N '/7)% $86(*)*->  -1))1  160. 

B'/  *(=&"#.E&*6& ?*67)*->  Y:@. 
LLM-6+".."  Ð 9'/  ')  O) Y:@, */  %/'/8+)  *6,;)*+  A8- 8)6.=*/1  BBG-

/<$.);/(6*--  %/*%8)'*+N .D;),  A8- %/*%8)'*+N %/$1-7)$%-N 9*)82->N. 
"6O;+,  86? 9'-  9*)82--  <&;&' 86?*+1- , <&;)'   86?*+1 -  -N $/7)'6*-)  ;.>  
%/*%8)'*/2/  7)./()%6 . B'/  8)6.=*+)  .D;- , $ 8)6.=*+1-  BBG-;6**+1- . Q$')-
$'()**/ , BBG-286116 1)*>)'$>  A8- $1)*)  %/$1-7)$%-N 9*)82-, , A8- 86?*+N 
(-;6N  ;)>').=*/$'-  -$A+'&)1/2/ , */  (  *),  ($)  O) /$'6)'$>  >;8/ , %/'/8/)  /' -
*/$-').=*/  &$'/,7-(/ . S6E) 9'/  $')A)*=  $//'*/C)*->  6%'-(*/$'-  86?*+N 
/';)./( , A/.&C68-,  2/./(*/2/  1/?26. S'/  /'86O6)'$>  (  -*;)%$6N 6$-11)' -
8-- . @ $/7)'6*--   $/  ?*67)*->1-  76$'/'  BBG /*-   (+$'&A6D'  (6O*),C-1-  
A6861)'861-  BBG-28611+. 

B'/  .&1"D%6& 2%1+&%#$ BBG ;.>  %/*%8)'*/2/  7)./()%6   A8- %/*%8)'*+N 
%/$1-7)$%-N 9*)82->N. 



!

!%*"!

LLM-."*+4("  Ð 25);0/   - 9'/   BBG-28611+ -  B"JK -28611+ ;.>  A/.& -
7)*->   /</$*/(6**/2/  (+(/;6 -?6%.D7)*-> A/;  /A8);).)**&D  0).=  /<$.);/ -
(6*->  7)8)? $86(*)*-)  -*;-(-;&6.=*+N  ;6**+N  $ 16'8-061- . !)?   '6%-N 
$86(*)*-,  A/.&7)*-)  $61+N -?/E8)**+N  ;6**+N    $ A/1/E=D  BBG-
/<$.);/(6*->  -  <)$$1+$.)**+ . 4*/2/  *6&7*/2/  C&16 -  1-*-1&1  8)?&.='6-
'/( . 

BBG-16'8-061-  1/2&'  $.&O-'=  ;6**+)  A/ Y:@ (  A)8-/;  %/$1-7)$%-N 
9*)82-, , %/'/8+)  <+.-  <.62/;6'*+  ;.>  86?(-'->  $'86*+ , $/0-&16, $/'+ , %/.-
.)%'-(6  -  ' .; .   #1-  1/2&'  (+$'&A6'=  B"JK -28611+ .&7C-N -  N&;C-N 86-
</'*-%/( , BBG-28611+ .&7C-N -  N&;C-N $A)0-6.-$'/( , (.6;).=0)(  A8); -
A8->'-> , 3JH -1)*);O)8/( , %/'/8+)  A/;<-86D'  A/;  $)<> A/1/E*-%/( , A)8-
$/*6. . #  ' .; . 

LI@K -."*+4(" -25);0/  Ð 9'/  6*6./2  BBG-16'8-0 -$.)A%/(, */  *6,;)* -
*+,  A&')1  1/;).-8/(6*-> .  3/  )$'=  (1)$'/  8)6.=*+N BBG ;6**+N  <)8)1  ') , 
%/'/8+)   )$'=  (  *6C),  <6?)  A8- A/;/<*/1  $/7)'6*--  %/$1-7)$%-N 9*)82-,  
-.-  ;.>  %/*%8)'*+N .D;),  (;0  <"*)  4:  +0N<)%49!). 

LI@K -6+".."  <%9, .)29(" , 60<" Ð$8);*))  ?*67)*-)  B"JK  28611 ?6 
;6**+,  ;)*= , 1)$>0, 2/; . 56N/;-1  $8);*))  ?*67)*-)  168%)8/( %/$1-7)$%-N 
9*)82-,  ?6 *);).D , 1)$>0, 2/;  -  A/;  *-N  (+<-86)1  -? <6?+ ;6**+N  $//'()' -
$'(&DE-)  ?*67)*-,  Y:@ A/ %6O;/,  '/7%)  $R)16 BBG. 36% 1/2&'  <+'=  A/.& -
7)*+  16'8-0+ -$.)A%- ;*), , <.62/;6'*+N  -  *)  <.62/;6'*+N  ;.>  86?*+N '-A/(  
.D;), , ;.>  86?*+N (-;/(  ;)>').=*/$'- . 

46'8-061- -$.)A%61-  (BBG Ð16'8-0+ , B"JK -16'8-0+ )  1/2&'   (+$'& -
A6'= BBG (B"JK )-28611+ .-0  $ ')1-  -.-  -*+1-  A$-N-7)$%-1- /'%./*)*-> -
1- . 36%/(+1-  1/2&'  (+$'&A6'= ;6O)  B"JK  28611+ *6?(6*-,  .)7)<*+N  '86( , 
;)8)(=)( . #  ' . ; . -  ' . A. H/;  %6O;&D 0).=  /<$.);/(6*->  1/2&'  <+'=  -$A/.=?/ -
(6*+  $(/-  B"JK - -  BBG-28611+. 36%, /;*/  -? &(6O6)1+N (  *6C),  $'86*)  
A8);A8->'-,  (N/.;-*2 ) A/$'6(-./  ?6;67& /0)*-'=  $%./**/$'=  3JH -
1)*);O)8/(  % %/88&A0--. !+.-   A/.&7)*+  B"JK -28611+ ;.>  6) .-0 , %/'/8+)  
<+.-  &.-7)*+  (  *),  86*)) , ;.>  <) .-0 , %/'/8+)  <+.-  (+>(.)*+  % '6%/,  
$%./**/$'-  A/ ;6**+1  A/.-286I-7)$%/2/  /<$.);/(6*-> , ( ) ;8&2-1-  1)'/;6 -
1- , 2) ;.>  A)8-/;6  <&8*/2/  86?(-'-> , A)8-/;6  ($)/<E)2/  9*'&?-6?16 (  $'86*)  
(<.62/;6'*+)  ;.>  K/$$--  %/$1-7)$%-) 9*)82-- )É B'/  -  A/$.&O-./  /$*/(6 -
*-)1  ;.>  /0)*%-  B"JK -28611 %/*%8)'*+N .D;),  <)? -N /<$.);/(6*-> : -$-
A/.=?/(6.-$=  '/.=%/  ;6**+)  /  8/O;)*-- , <-/286I-7)$%-)  ;6**+)   -? .-$'%6 
A/ &7)'& %6;8/( Ð 8)?D1) .  3/7*/$'=  1)'/;-%-  .)2%/ A)8)A8/()8>)'$>  1)'/ -
;/1  7)8*/2/  >E-%6, %/2;6 ;6)'$>  ?6;6*-)  /0)*-'=  $%./**/$'=  % %/88&A0-- 



!

!%*#!

&O) >(*/  A8/>(-(C-N  $)<> *6 9'/1  A/A8-E)  .D;), , */  A8/(/;>E-,  /<$.);/ -
(6*-)  9'/2/  *)  ?*6)' . 

3/  )$'=  %/; 7)./()%6  (O-(/2/ ) 1/O)'  <+'=  -$A/.=?/(6*  16%$-16.=*/ 
A/.*/  -  76$'-7*/ .  Q$')$'()**/ , '/7*/$'=  A8/2*/?6 A8- 9'/1  <&;)'  86?*6>. 

 
"/;  7)./()%6 , $.);$'(-)  )2/  -  BBG-286116 .-7*/$'-  -  B"JK -

16'8-06  Ð $.)A/% ;.>  /0)*%-  .-7*/$'-  A/;  ?6;6**&D 0).=  
L$'6*/(.)*6  ;/$'/()8*6>  $(>?= 1)O;&   ;-*61-%/,  %/$1-7)$%-N 9*)8-

2-,  -  ;-*61-%/,  A$-N-7)$%-N /'%./*)*-, . 



!

!%*$!

 
 

B'/  A/;8/<*/  /A-$6*/  . 
@ -D.) -*/><8)  1989 2/;6  8)?%/ (/?8/$./  7-$./  9%$'8)**+N 2/$A-'6.- -

?60-,  (  $'60-/*68+  "6?6*-  -  4/$%(+ . Q$'= A)8-/;+  8)?%/2/ $*-O)*->  '6%/-
(+N. H8-7-*+  8/$'6  -  8)?%/2/ $*-O)*->  .-0  $ A$-N-7)$%-1- </.)?*>1-  (/  
1*/2/1  *)  A/*>'*+ . 

M6.))  1*)*-)  '8)N /$')A)*)**+N , 6('/8-')'*+N  &7)*+N: 
ÇH/  *)(+>$*)**/,  A/%6 A8-7-*)  3 16> 2002 2. 8)?%/ (+8/$./  7-$./  

2/$A-'6.-?60-,  1&O7-*  $ ;-62*/?/1  /826*-7)$%-)  A$-N/?+, A8-7)1 , A/;8/< -
*+)  <6?+ ;6**+N , %/'/8+1-  1+  86$A/.626.-, -$%.D76D' (/?1/O*/$'=  /C-< -
%-È.  

J .# . UA'-%6)(6, U.G. G61<&80)(, U.5 . 468'DC/(  F;/8/(=)  7)./()%6  -  
2).-/2)/I-?-7)$%-)  I6%'/8+ : $86(*-').=*+,  6*6.-?  ;-*61-%-  7-$.6  9%$-
'8)**+N  2/$A-'6.-?60-,  (  A$-N-6'8-7)$%-) $'60-/*68+  "6?6*-  -  4/$%(+ . 



!

!%*%!

B.)%'8/**/)  *6&7*/)  -?;6*-)  U.=16*6N H8/$'86*$'(/  -  @8)1>. 3. 1. @+A. 2 ¥ 
2012 

 J<86E6)1$> % 168C8&'-?6'/8&   -  (+;).>)1  3 16> 2002 2/;6 . H/  ;6* -
*+1  168%)8/( %/$1-7)$%-N 9*)82-,  (  9'/  (8)1>  $'8/-1  FO@:-/.1**E  =1%%(-
/(  =%$!!! #? 160  '/7)% B"JK -28611+ ;*>  <)8)1  ;.>  A8-1)86 '/.=%/  2  (Y:@  
76$'/'  BBG (  ?6'+./7*+N  /';).6N  2/./(*/2/  1/?26).  

 

?21  3 16> 2002 2/;6  

18U  
0*/ /D"
/+  
M5"D" 

 
O2 

Y:@ - 4&O7-*+  -0,97 

Y:@ 16,  -0,41 
Y:@ 7-$).  @/.=I6  (  ;6**+,  ;)*=   

</.))  200 -1,08 
Y:@ $&116 7-$).  @/.=I6  (  ;)*= , 1) -

$>0, 2/;    </.))  550 -0,31 

Y:@ - LOD  1)*))   1,0  0,00 
Y:@ - LOD $8);*))  (  ;6**+,  1)$>0  

1)*))  1 0,17 

LOD (  ;6**+,  ;)*=   1)*))   2 -0,22 
Y:@ -  "/; , '-A  ;*>  /'  2 ;/  4, $%/-
8/$'=  (86E)*->  F)1.-   8/$.6  -0,06 

Y:@ - U*/16.->  ')1A)86'&8+  (  ;6* -
*+,  2/;   </.))  0,1  -  1)*))   1 286;&$6 0,06 

Y:@ - U*/16.->  ')1A)86'&8+  (  ;6* -
*+,  1)$>0 /'  0 ;/  (1-*&$ )  -1 286;&$6 -0,55 

Y:@ - U*/16.->  ')1A)86'&8+  (  ;6* -
*+,  ;)*=   </.))  + 5 286;&$/( -0,42 

Y:@ - J$6;%- (  ;6**+,  2/;     1)*))   
1,6    -0,20 

Y:@ - J$6;%- (   ;6**+,  1)$>0 
($8);*))  ?6  ;)*= )  1)*))   1  11   0,14 
Y:@ - J$6;%- 1)*))  1 11  (  ;6**+,   

;)*=  0,19 



!

!%*&!

Y:@ 6*/16.-,  ')1A)86'&8  ?6  ;6* -
*+)  2/; , 1)$>0, ;)*=   /'  10 ;/  5 286;&$/( 0,00 

Y:@ - M(-O)*-)  A/.D$6 F)1.-   (  
%//8;-*6')  ]  1)*))   (1-*&$ )  -0,12  -0,08 

Y:@ - sigma_x_pole   1)*))   0,001  -0,35 
Y:@ - M(-O)*-)  A/.D$6 F)1.-  (  %/-
/8;-*6')  L   </.))    1)*))   0,14 -0,03 

Y:@ - sigma_&_pole  1)*))   0,0009 -0,21 
Y:@ - M(-O)*-)  162*-'*/2/  A/.>  

F)1.-  (  %//8;-*6'6N  ] +L  ((  $&11)) </ -
.))  0,05 -  1)*))   0,3 -0,65 

Y:@ - UN1-UTC   /'  -0.1   ;/  -  2,4    -0,63 
Y:@ - sigma_UT1-UTC  1)*))   

0,0004 -0,22 

Y:@ - LOD-S@/50  1)*))   - 1,5   -0,83 

Y:@ - LOD+sun/50  /'  4 ;/   6 0,40 

Y:@ - 10(XY)+S@/50) </.))  7 -0,38 
Y:@ - 10(XY)-S@/50) </.))  0.7 -  

1)*))   2  -0,77 
Y:@ Ð LOD (   1)$>0 /S@  (  1)$>0  

1)*))   0,013  -0,49 
Y:@ - J'  A/.*/.&*->  ;/  $&'/% 3\4 

.&**/2/  1)$>06  -0,40 
8+)<%)) (;)+3&)  (4P+&  3 LI@K -

6+"..)  <%9) -0,30 
 

@ $61/1  *-?&, %86$*+1 (+;).)*+  ?*67)*->  B"JK -28611+ ;*> . B'/  
76$'= 0-I8  -? 1-*-16.=*/,  B"JK -28611+.  J<+7*/  '6%-N  ?*67)*-,  B"JK -
28611 /'  160 -  </.)) . 

M.> A8-1)86 (?>'+  '/.=%/  2 '/7%-  $R)16 BBG (?6'+./7*+) ). B'/  ;.>  
A/*-16*->  ')N*/./2--  86</'+  A/ ;6**/,  1)'/;-%) .  

3)A)8= B"JK -28611& ;*>  1/O*/  $/A/$'6(-'=  $ B"JK -2861161- '86( , 
-1)* , ;)8)(=)(  -  ' .; . 

M.> </.=C-*$'(6  (   &$./(->N  '-A-7*+N  %/$1-7)$%-N 9*)82-,  ;6**+)  
%/88).>0-/**+)  ?6(-$-1/$'-  ;6*+  (  A8-./O)*--  13. 5/  ?;)$= ;)*=  /$/<+, . 



!

!%*'!

J<86'-1  (*-16*-) , 7'/  $/.*)7*6>  6%'-(*/$'=  16%$-16.=*6,  %6% -  $%/8/$'= 
(86E)*->  F)1.-  (LOD -1))'  1-*-16.=*/)  ?*67)*-) ). 

B'/  ;)*=  %/*'8  8)?/*6*$/(  286(-$A-*/(+N  -  9.)%'8/162*-'*+N  %/$1--
7)$%-N 9*)82-, . 

 
"/*'8  8)?/*6*$  9'-N 1/2&7-N %/$1-7)$%-N 9*)82-,  (  ;*)(*+N  0-%.6N 

$/(A6.  $ '6%/(+1   (  2/;/(+N  -  ;6O)  (  ()%/(+N. 



!

!%*(!

 
L;67*/)  (8)1>  ;.>  &7)*+N: -1))1  (/?1/O*/$'=  -?1)8-'=  %6% 1)*>)'$>  

BBG 7)./()%6  (   '6%-N *)/<+7*+N  %/$1-7)$%-N &$./(->N . 
@ 8)?&.='6')  -1))1  B"JK -28611&-16'8-0&  ;.>  /0)*%-  $')A)*-  *)  <.6-

2/A8->'*/$'-  %/$1-7)$%-N 9*)82-,  ;.>  1&O7-*  $ A8-?*6%61-, $-1A'/161-  
/826*-7)$%-N A$-N/?/( . M6, '6% 1/O*/  /0)*-(6'=  %6O;+, ;)*= . #   -1)'=  *)  
'/.=%/  B"JK -16'8-0+  ;.>  /0)*%-  A$-N/?/( , */  -  -*+N  '6% *6?+(6)1+N %/$-
1-7)$%-N </.)?*), , .D<+N A8/0)$$/( , $(>?6**+N *6%8)A%/ $ %/$1-7)$%-1- 
9*)82->1- . 

S'/  9'/  ;6)'  A86%'-%61? H/7'-  *-7)2/ . !/.))  '/2/ , 9'/  A)8)28&O6)' -N  
*)*&O*/,  -*I/8160-),  (  &$./(->N  ;)I-0-'6  (8)1)*- . B'/  <&;)'  (/$A8-*- -
16'=$> %6% 7&;67)$'(6  &7)*+N. ]/'>  '&'  O) A/$.);&D'  &%6?6*-> (+C)$'/> -
E-N -*$'6*0-,  Ð -$A/.=?/(6'=  ;6**&D  1)'/;-%&   ;.>  A8);/'(86E)*->  $61/-
$'8)./(  (  %686&.6N, ;.>  /'</86  $/.;6'  $8/7*/,  $.&O<+ A8-  ;/A&$%) %  /8&-
O-D  -  ' .; .  

BII)%'  <&;)' , %/2;6 B"JK -28611& ;*>  $/(1)$'-1  $ B"JK -28611/,  
%6O;/,  .-7*/$'-  A8- 8/O;)*-- . 

2-3 16> 2002 2/;6  Ð A)8-/;  6*/16.=*/2/  -?1)*)*->  8+*%6 6%0-,. 



!

!%*)!

 
#  % '6%-1 6*/16.=*+1  8)C)*->1  (;).6'=  $'6(%& *6 8/$'  A8- /<E)1  A6-

;)*--  8+*%6) $%./**+)  *)  ($)  <8/%)8+, &76$'*-%- 8+*%6, 6 ') , %'/ 6*/16.)*  
-1)**/  A8- '6%-N %/$1-7)$%-N 9*)82->N. 

Q$.-  -1)'=  B"JK -16'8-0+  A/ 86?*+1 A$-N-7)$%-1  /'%./*)*->1 , </ -
.)?*>1  A/ 1)$>061, 2/;61 , '/  1/O*/   A/.&7)**&D  -*I/8160-D , (%&A)  $ 
-*/, ,  -$A/.=?/(6'=  A8- A8-*>'--  /'()'$'()**+N  8)C)*-,   A/ 86$A8);).) -
*-D  A8-?+(*-%/( , A/ ;/A&$%& 16C-*-$'/(  A/)?;/(  % 86</') , A8- -N /'</8)  -  
' .; . 

M.> $%)A'-%/( A8-();)1  ;6**+)   /  ')86%'6N -  7-$.)  A/2-<C-N A8- *-N  
(   16) 2002 2/;6 .  @ 6*6.-?-8&)1+,  ;)*=  7-$./  A/2-<C-N (  ')86%'6N A/;$%/-
7-./  A/7'-  *6 A/8>;/% A/ /'*/C)*-D  % A8);+;&E-1  -  A/$.);&DE-1  ;*>1 .  
@ 0)./1  ?6 1)$>0 9'/  (+2.>;-'  '6%. 



!

!%"+!

 
!/.=C6>  76$'= A/2-<C-N (  9'/1  2/;&   /'  ')86%'/(  A6;6)'  *6 2-3 16>. 
#  A&$'= *)  $1&E6)'  *6$ '/ , 7'/  7-$./  2/$A-'6.-?-8/(6**+N  $ /826*- -

7)$%-1- A$-N/?61- A6;6)'  *6 3 16>, 6  16%$-1&1 O)8'(  ')86%'/(  *6 2-) . G/$-
A-'6.-?-8&D'  A/$.)  &N&;C)*-> $61/7&($'(-> , A/$.)   *)<.62/A8->'*+N  %/$-
1-7)$%-N 9*)82-, , '/  )$'=  76E) *6 $.);&DE-,  ;)*=  A/$.)  /</$'8)*->  A$-N/-
?6.  @ $/0-6.=*/,  $8);)   )$'=  *)%/'/8+,  (8)1)**/,  .62 1)O;&  A8-7-*/,  -  
$.);$'(-)1 . 

B'/  A8-1)8  B"JK -28611+ /;*/2/  ;*> . 5/  &7)*+)  (+;).-.-  0).+)  A)-
8-/;+  8/$'6  -  $*-O)*->  A$-N-7)$%-N ?6</.)(6*-, . 

 
I4%)2*)*4/4  4 6+"34*"(40%%&) -%)+644 /02.02"  

#?1)*)*-)  A8-'>O)*->  .&7C)  7&($'(&D'  %-*)$')'-%- . 56 ?68) I/81- -
8/(6*->  *6C),  0-(-.-?60--  /*-  -1).-  <)$$A/8*+)  A8)-1&E)$'(6  (  $/0- -
6.=*/1  A/./O)*-- . F6 *)2/  -1  -  *)  *6;/  <+./  </8/'=$> . @ 8)?&.='6')  & '6%-N 
.D;),  $.6<))  86?(-(6.6$= $A/$/<*/$'=  </8=<+ ?6 $'6'&$ (  $-$')1)  1)O.-7 -
*/$'*+N  /'*/C)*-, . "8/1)  '/2/ , 86?(-'6> ('/86>  $-2*6.=*6> $-$')16  ($(>?6-
*6 $ &A/'8)<.)*-)1  $./( ) 1)C6)'  (/$A8-*-16'=  %-*)$')'-7)$%-)  >(.)*-> . 
H/9'/1&  $./()$*&D  *-C&  ?6*>.-  ;8&2-) . L$./O*)*-)  $/0-6.=*/,  /826*-?6-
0--  7)./()7)$%/2/  /<E)$'(6  '8)</(6./  8/$'6  /<+7*/2/  /<E)*->  -  ') , %'/ 
.&7C)  -?.626. , $'6.  A/.&76'= A8)-1&E)$'(6 , % *-1  '>*&.-$=  .D;- . U %-*)-
$')'-%-  Ð 86</'6.- , $/?;6(6.-  ($P </.))  $./O*+)  16')8-6.=*+)  <.626, */  % 



!

!%"*!

*-1  $'6.-  /<86E6'=$> .-C=  (  '8&;*&D  2/;-*& , %/2;6 /'  $./(  *)/<N/;-1/  
<+$'8/  A)8)N/;-'=  % ;).& .  

#1)**/  % 9'-1  .-061  1+  -*$'-*%'-(*/  '>*)1$>  (  A)8-/;  %8-?-$/( -  
$'-N-,*+N  <);$'(-, . @$A/1*-1 , %6% (  $./O*+) , %8-?-$*+) A)8-/;+  (  ')*=  
&N/;>'  %86$-(+) 2/(/8&*+  -  $A/$/<*6> </.))  *6 >8%-) 91/0-/*6.=*+)  (+ -
<8/$+ -$')8/-;*/ -16*-6%6.=*6> %/2/8'6 &A86(.)*0)( . 56 A)8(+,  A.6*  (+N/ -
;>'  A86%'-%-, A8);1)'*-%- , 8)?/*6'/8+ . #1)**/  -N 1+  (+;(-26)1  (  .-;)8+ . 
:61-  /*-  8);%/  $'8)1>'$>  (  A)8(+)  8>;+  (N/'>  1)N6*-?1  '6%/2/ $'8)1.)*->  
86</'6)'  -  & *-N ), 9'/  1+  -N 7&($'(&)1  -  A/8/,  A/ *)A/*>'*+1  ;.>  $)<> A8--
7-*61  A8);.626)1  (  8&%/(/;-').- . 

J;*6%/ , *6 I/*)  <.62/A/.&7->  A86%'-%-, %-*)$')'-%-  %6% <+ -  *)  *&O-
*+ . "/2;6  ($P -$A86(*/  86</'6)' , -N 1*)*-)  "*-  % 7)1&" A8- 8)I/816N  9*)8-
2)'-%- , O).)?*/;/8/O*/2/  '86*$A/8'6 , $61/.P'/$'8/)*->  -  ;8 . ]/'>  A/'/1  
*6$'&A6. %8-?-$ -  (  9'-N /'.6O)**+N  A8);1)'*-%61-  /'86$.>N 9%/*/1-%- .  
3/2;6  (*/(=  ($A/1-*6.-  *6$'/>E-N  $A)0-6.-$'/(  $(/)2/  ;).6 . #  (  A)8-/;  
*6(/;*)*-, , (/)**+N  %/*I.-%'/( , ?)1.)'8>$)*-, , ')N*/./2-7)$%-N  %6'6-
$'8/I , %8-?-$/(, *686$'6*->  1)O;&*68/;*/,  *6A8>O)**/$'-  -  8)6.=*/,  
&28/?+ &*-7'/O)*->  2/$&;68$'(6 -? 2.&<-*+  *68/;*/,  (;8&2 A/;*-16D'$>  
.D;- , %/'/8+) , (/ -A)8(+N, A/*-16D'  7'/  -  %6% *6;/  ;).6'= , 6, (/ -('/8+N , Ð 
;).6D' .  

3-A-7*+)  %-*)$')'-%-  9'/  $A/8'$1)*+ , /$/<)**/  '>O)./6'.)'+ .  
K)%/8;+ -1)D'  1*/2-)  $/$'6(.>DE-) :   1)'/;-%6  '8)*-8/(/% , /'</8 , 

I-*6*$-8/(6*-)  -  ' .; . 
J<E6> ')*;)*0->  Ð 8)%/8;+  86$'&' $/  (8)1)*)1 . 5/  ;-*61-%6  8/$'6  

$-.=*/  $%/88)%'-8/(6*6 %/$1-7)$%-1- 9*)82->1- . @/$A/.=?&)1$> &O) 2/'/ -
(+1-  ;6**+1-  -  2/'/(+1-  (+(/;61- .  U.: .4);();)( , U.U.4);();)( , 
5 .U.46$6.=2-* , : ." .:68$6*->  

http://lib.sportedu.ru/GetText.idc?TxtID=126 
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%&'()*+$,$-./&0(1$2-0&-3'&$4-(05('6$,$)278+9$,&:(,+9$'2-&;()3.9$$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$3$!"#$<&=03$

#N $./(6 :  ÒÉ *67-*6> A8-1)8*/  $ %/*06 70-N 2/;/( , %67)$'()**/  -?1) -
*>)'$>  N686%')8 (/?86$'6*->  8)?&.='6'/(  A86%'-7)$%- (/  ($)N ()$/(+N  %6')-
2/8->N. J$/<)**/  9'/  (-;*/  *6 A8-1)8)  '6%/2/ &A86O*)*->, %6% '/.7/% . 3/ -
2;6 (/?*-%6)'  */(6>  ./2-$'-7)$%6>  %8-(6>, I/81-8&DE6>$>  A/;  ;),$'(-)1  
*/(+N  A/$'/>**/  ;),$'(&DE-N  (/?1&E6DE-N  I6%'/8/( È. 

J*-  &./(-.-  9'/'  I6%'/8  Ð %/$1-7)$%-,, N/'>  -  *)  *6?(6.-  )2/ . B'/  
A8-1)8  '/7*/$'- , A8/2*/$'-7*/$'-   *6&7*/2/  1+C.)*-> . 56,;)**+,  -1-  
I6%'/8  $/(A6;6)'  $ -?1)*)*-)1  ;-*61-%-  LOD.  

4-8/(+)  8)%/8;+  A/ '>O)./,  6'.)'-%)  (  1-8)   $A)0-6.-$'61  <)? &%6?6-
*->  A8-7-*+  A/;).)*+  7)'%/  *6 A)8-/;+ , /'86O6DE-)  8/$'  -  A6;)*-)  $%/-
8/$'-  (86E)*->  F)1.- . #  (  %6O;/1 A)8-/;)  A-% 8)%/8;/(  A6;6)'  *6 A-% 6*/ -
16.-,   $%/8/$'-  (86E)*->  F)1.- . :1 .: https://ru.wikipedia.org/wiki/ 4-8/(+)  
8)%/8;+  (  '>O)./,  6'.)'-%) . 
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4&O7-*+  (1920Ñ1972) 
 

I"*) -
60+49 

[;+"N -
%)%4) 

K)D#5E-
*"* ,  
/6  

 

1.9  2;0+*2.)%"  J"*"  
80+)3%03"-
%4) 

J0  52 
/6  

T-1  120,5 U;61  G*6'/(  

11.07.1
972 

"&</% !6. -
'-%-  

K+(/% 105,0 
U&* 
MO- (6*2. .)8&$$%. 

27.08.1
972 

J.-1A-, -
$%-) -28+  

3/.7/%  132,5 S68.-  M)A'-/$  

27.08.1
972 

J.-1A-, -
$%-) -28+  

:&116  342,5 
`6*;/8  
08), -
')8  (6*2. .)8&$$%. 

12.09.1
970 

S)1A-/*6'  
1-86  

J0  56 
/6  

T-1  128,5 4/N6116;  56$-8-  

10.07.1
972  
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K+(/% 115,0 "/;?-  4-%-  

23.10.1
972  

3/.7/%  150,0 4/N6116;  56$-8-  

13.10.1
968 

J.-1A-, -
$%-) -28+  

:&116  377,5 #18)  VP.=;-  

28.08.1
972 

J.-1A-, -
$%-) -28+  

J0  60 
/6  

T-1  137,5 #18)  VP.=;-  

04.03.1
972 

H8);/.-1 -
A-,$%-)  $/ -
8)(*/(6*->  

K+(/% 125,5 f$-*/<&  4->%9 

23.10.1
972  

3/.7/%  157,5 5/86-8  5&8-%>* 

29.08.1
972 

J.-1A-, -
$%-) -28+  

:&116  402,5 M-'/  `6*-;?)  

12.04.1
972 

S)1A-/*6'  
:::K  

J0  67,5 
/6  

T-1  157,5 
4.6;)*  "& -
7)(  (6*2. .)8&$$%. 

30.08.1
972 

J.-1A-, -
$%-) -28+  

K+(/% 137,5 
@6.=;)168 !6C6-
*/($%-,  

23.04.1
971 

S)1A-/*6'  
H/.=C-  

3/.7/%  177,5 
4&N68<-,  "-8O- -
*/(  

30.08.1
972 

J.-1A-, -
$%-) -28+  

:&116  460,0 4&N68<-,  "-8O- -
*/(  

30.08.1
97 

J.-1A-, -
$%-) -28+  
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/01234455567895:;<=67:>41:2?4@A@!8B>CD8<82!>8;:E.C!;C@:;=.!8!=:2FB/CD8.A!A?<C?:E!BA!-$!<C?#

%&'()*+$,($,)+-'./$0$0+1(23$1$4&12(/$5$ !"# $6&/75$

 
 @ .D<+N 8)%/8;6N A8/>(.>)'$>  $A.6( ')N*-7)$%-N, 1)'/;-7)$%-N   ;/ -

$'-O)*-,  (  ;6**/1  (-;)  $A/8'6 -  8)?/*6*$/(  I-?-/./2-7)$%-N  A8/0)$$/(  
$A/8'$1)*/(  $ %/$1-7)$%-1- 9*)82->1- . H8-  A8/7-N 86(*+N &$./(->N  $A/8-
'-(*+N  8)%/8;/(  </.=C)  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  -  /*-  %6% 
<+ ?61-86D'  A8- ))  8/$') . 

V-?-/./2-7)$%6> , A$-N-7)$%6> 6%'-(*/$'=  .D;),  ?6(-$-'  /'  $/7)'6*->  
286(-$A-*/(+N  -  9.)%'8/162*-'*+N  %/$1-7)$%-N 9*)82-,  -  ?6(-$-'  /'  86$+ 
7)./()%6 . 36%,  & *)28/(  (+C)  A8/-?(/;-').=*/$'=  '8&;6 , I-?-/./2-7)$%6>  
6%'-(*/$'=  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  -  (+$/%/,  $/.*)7*/,  
6%'-(*/$'- . 46%$-16.=*/)  $/7)'6*-)  ;6**+N  I6%'/8/(  <+(6)'  *)  76$'/ . 5/  
A8- '6%/1 $/7)'6*--  /<+7*/  &$'6*6(.-(6D'$>  ;.-').=*/  *)  A/<-(6)1+)  8)-
%/8;+. 

JA-$6*-)  /;*/2/  -? '6%-N 8)%/8;/( : 
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ÒH8+O/%  (  I-*6.)  J.-1A-6;+ -68 !/<  !-1/*  $7-'6.  ;.>  $)<> A8/<*+1 . 
J*  *)  /2.>;+(6)'$>  *6 A8+O%/(&D >1&, *)  /<86E6)'  (*-16*->  *6 /O-(.)*-)  
$8);-  $&;),  -  *)  A/*-16)' , A/7)1& *6 *)2/  '6% $1/'8-'  $/()'$%6> ;).)260-> . 
:&;=-  A/.76$6 (/?-.-$=  $ ?61)861-: $'60-/*68*6>  C%6.6 /%6?6.6$= $.-C%/1  
%/8/'%/, , A8-C./$=  -$A/.=?/(6'=  8&.)'%&. M6O) A/$.)  /<R>(.)*->  0-I8+  
8,90 Ñ 7'/  *6 <)?&1*+)  55 $6*'-1)'8/(  ;6.=C)  1-8/(/2/  8)%/8;6 Ñ 61)8- -
%6*)0 *)  (+2.>;-'  $76$'.-(+1 , N/'>  A/ 8)6%0-- /%8&O6DE-N &O) A/*-16)' , 
7'/  A8+2*&. /7)*=  N/8/C/ . !-1/*  (+8/$  (  1867*/1  *=D-,/8%$%/1 2)''/ , 
A/.&7-.  $A/8'-(*&D  $'-A)*;-D  -  *)  /7)*= -'/  ?*6.  1)'8-7)$%&D $-$')1& . 
Ç3+  A8+2*&. *6 29 I&'/( È, Ñ $%6?6. )1& ;8&2/,  61)8-%6*$%-, A8+2&* K6.=I  
!/$'/* , -  !/<  !-1/*  $(6.-.$>  (  *)8(*/,  -$')8-%) . @)$= $.);&DE-,  ;)*=  )2/  
*)  1/2.-  (+()$'-  -? $'&A/86È. #(6*  :->% 

https://krastriathlon.ru/news-18012016/ 
M6**+,  8)%/8;  ;)8O6.$> 23 2/;6 . 
H8-  $-.=*/1  ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  (  10 .)'*)1  0-%.)  

;)*=  &$'6*/(.)*->  )2/  8)%/8;6 18 /%'><8> 1968 2/;6  <+.  -  ;*)1  16%$-16.=-
*/2/  ?61);.)*->  $%/8/$'-  (86E)*->  F)1.-  (  1968 2/;& . B'/  <+.  -  A)8-/;  
(+$/76,C),  $/.*)7*/,  6%'-(*/$'- . M.> *)28/(  9'/  -;)6.=*+)  %/$1-7)$%-) 
&$./(->  ;.>  A$-N/I-?-/./2-7)$%/,  6%'-(*/$'- . 
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!"#$%&'($)*%&+&(,-./01&2345&6(7%&

 
M.> 8/$$->* , 8&$$%-N N686%')8*6 /$/<6> ?6(-$-1/$'=  /'  %/$1-7)$%-N 

9*)82-,  /'*/$-').=*/  ;8&2-N $A/8'$1)*/( .   B'/  (-;*/  -  -? ;/$'-O)*-,  
*6C-N I&'</.-$'/( . J*-  </.))  91/0-/*6.=*+ , 7)1  '>O)./6'.)'+ . @ $-.&  
7)2/  A8-();)*+  -  ;6**+)  A/ $/.*)7*/,  6%'-(*/$'- . 
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'!!"

'#!"

'$!"

'%!"

'&!"

#!!"

'(()"'(($"'((*"'((%"'((+"'((&"'((("#!!!"#!!'"#!!#"# !!)"#!!$"#!!*"#!!%"#!!+"#!!&"#!!("#!'!"#!''"#!'#"#! ')"#!'$"#!'*"

!"#

$%&%'()*(#+,%-)%.#/%++**#0%#123,%&2#4#-(.3*)5(#6768#*#9*+&:#"%&;1:#

V&'</.-$'+  -1)D'  </.))  (+$/%-)  8)?&.='6'+  A8- ?61);.)*--  $%/8/$'-  
(86E)*->  F)1.-  -  *-?%/,  $/.*)7*/,  6%'-(*/$'- , %6% -  86?(-'-)  $.6(>*$%/2/ 
9'*/$6 , K/$$-- , ;/$'-O)*->  8&$$%-N. 

K/$$-,$%-) , %-'6,$%-) '>O)./6'.)'+  ;/$'-26D'  </.=C)2/  A8- $(/-N  
%/$1-7)$%-N 9*)82->N. :A/8'$1)*+  -? ;8&2-N $'86*  Ð A8- ;8&2-N. 5/  *61  
(6O)*  (+(/; , 7'/  & %-*)$')'-%/(  $&E)$'(&)'  /7)(-;*6> , ?8-16>, $7)'*6> ?6-
(-$-1/$'=  -N 6%'-(*/$'-  /'  %/$1-7)$%-N 9*)82-, . 

 
I4*"' : +"D%"9 ;054*4/"  3 ;+0Q50.  ;+4  +"D%0'  ;+0<#/*43%02*4  A40*&4 

5C<)'  3 239D4 2 4D.)%)%4).  /02.4$)2/4:  -%)+64'  
J<86?/(6*-)  -1A)8-, , 2/$&;68$'( , ;-*6$'-,  ($)N $'86*  $(>?6*+ $ ')1 -

A61- A8-8/$'6  %/.)0  ;)8)(=)( , $ &8/(*)1  "6$A-,$%/2/  1/8> , $ &8/(*)1   
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*6A8>O)**/$'-  162*-'*/2/  A/.>  F)1.-  (  A8/C./1  (  ;6**/,  1)$'*/$'-  -  ;8&-
2-1-  168%)861- -?1)*)*->  %/$1-7)$%-N 9*)82-, . 

 

 
:/0-6.=*/ -9%/*/1-7)$%-)  1)8+  (   "-'6)  7)'%/  ./O6'$>  *6 ;-*61-%&  

%/$1-7)$%-N 9*)82-,  -  *6 -?1)*>DE-N$>  A8- 9'/1  .D;), . 36%, (   168 2/;&  
$'6(%6 *6./26   <+.6  &1)*=C)*6  (  ;(6  86?6 $ 1/15 ;/  1/30  &8/O6>.  ]/'>  *6./2  
*6 ?)1.D  (/?8/$ . :1/'8-1 : 9'/  (8)1>  1-*-16.=*/2/  A8-8/$'6  %/.)0  ;)8)(= -
)( . 5/  9'/  /?*676)'  -  1)*=C&D 6%'-(*/$'=  .D;), , 1)*=C-)  I-?-/./2-7)$%-)  
(/?1/O*/$'-  *6$).)*-> .  J;-*  %.6$')8 .D;),  (</.=C-)  ;/$'-O)*->  A8- A6-
;)*--  $%/8/$'-  (86E)*->  ?)1.- )  (  $-.&  </.=C),  6%'-(*/$'-  86*))  *6%/A-.  
1*/2/  ?)1.- . U ') , %'/ $'6.  </.))  $-.)*  I-?-/./2-7)$%- , /%6?6.-$= <)??)-
1).=*+1- .  #1 -'/  -  $'6.6  /'N/;-'=  ?)1.>  /'  *)86;-(+N  $/<$'()**-%/( .  J*6  
/'N/;-.6  % ')1 , & %/2/ <+.-  (  %8/(-  $//'()'$'(&DE-)  2/81/*+ . H86(-').- , 
%/'/8+)  7&($'(/(6.- , A/*-16.-  A/;/<*+)  ?6(-$-1/$'- , $/?;6(6.-  $-.=*+)  
2/$&;68$'(6, &1)./  $/N86*>.-  -  &%8)A.>.- /<E)$'(/  *6 A)8)./1)  %/$1-7)-
$%-N 9*)82-, . 5/  76E) *6 %6O;&D  ;-*6$'-D  A6;6.  /;-*  $-.=*+,  A)8)./1  (  
%/$1-7)$%-N 9*)82->N (/;*/  $-.=*/)  -?1)*)*-)  &8/(*>  "6$A-,$%/2/  1/8> , 
C-8-*+  %/.)0  ;)8)(=)(  -  ;8 .).  !/.=C),  76$'=D 9.-'6  *)  1)*>.6$=, 6 $&;/ -
8/O*/ , ;/  *676.6 (/,* , (/$$'6*-,  &;)8O-(6.6  $(/D  (.6$'= .  U *&O*+  '/*%-) , 
A8/;&16**+)  1)8+  A/ -?1)*)*-D  ($)2/  -  ($>. 

36% )$.-  ?)1.>  A)8)C.6  (  8&%- 6%'-(*+N, &$A)C*+N $/<$'()**-%/( , 
*)/<N/;-1+  1)8+  A/ ?6%8)A.)*-D ))  & *-N , '6% %6% .-N-)  .D;-  (A8- 8/$')  
$%/8/$'-  (86E)*->  F)1.-  7-$./  -N (/?86$')' ) <&;&' $'8)1-'=$>  A/;).-'=  ($)  
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A/8/(*& , ?6<86'= $)<) -  ;8 . B'/  1+  *)  A/*>.-  *)  '/.=%/  A8- A8/();)*--  $'/ -
.+A-*$%/,  8)I/81+ , */  1*/2-)  *)  A/*>.-  $&'= A8/-$N/;-(C)2/   -  $'/.)'-)  
A/$.)  *)) . 

5/  (/'  )$.-  $/<$'()**-%-  16$$/(/  A/')8>.-  $(/D  9*)82-D , )$.-  %8/(= & 
*-N  &O) *)  %-A-'  '6%, %6% %/2;6-'/ , '/  /*6  ?6%-A6)' & -N A8/'-(*-%/( .  #  
*&O*+  1)8+  A/ A)8);67)   -1  $/<$'()**/$'- .  

J'()'$'()**+)  8)C)*-> . H/9'/1&  '6% (6O*/  /A-86'=$> A8- /0)*%)  (.-> -
*->  %/$1-7)$%-N 9*)82-,  *6 86?(-'-)  $'86*+  *6 %/1A.)%$ %8-')8-)( , 168%)-
8/( .  J$/</  (6O)*  A8- 9'/1  Ð &8/O6,*/$'=  %&.='-(-8&)1+N   $).=N/?%&.='&8. 

I4*"'  4 /02.4$)2/4)  -%)+644 
H/  ($)1  168%)861, %8-')8->1  -  ;)8)(=> , -  9%/*/1-%6 (  "-'6)  86$'&' 

.&7C)  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- , 6 (  :`U  Ð A8- 8/$') . 36% 
7'/  # ,(=  #)4(.##  *(A&4  564D '()3&%%6* *1.'&.(*  '()*#+&)'(0  -%&./## 3 
;.(<"(* . P #2*&%&%#& '()*#+&)'#,  -%&./#0 *(A&4  564D *1.'&.(*  'E"D4E.-
%(/( .123#4#$ -4%()1, )4.1%6 , #*;&.## , =#%1)4##. 

H8-  (+$/%/,  $%/8/$'-  (86E)*->  F)1.-  (6%'-(*/$'=  %-'6,0)(  A6;6)' )   -  
(+$/%/,  $/.*)7*/,  6%'-(*/$'-  (1)*))  6%'-(*6  %/86 2/./(*/2/  1/?26) -  (.-> -
*-)  -$'-**/  %-'6,$%/,  %&.='&8+ *6 A/();)*-)  *6$).)*->  $&O6)'$>, (.->*-)  
(*)C*),  $/0-6.=*/,  $8);+  Ð 86$')' . 

H8-  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  -  (+$/%/,  $%/8/$'-  (86E)*->  F)1.-  
%-'6,0+  A8/-28+(6.-  (*)C*-1  ?6(/)(6').>1 . 36% (  -$'/8--  <+./  ($)2;6 . 
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]/'>  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  /*-  (/$$'6(6.-  $(/)  1/ -
2&E)$'(/ , $(/D  %&.='&8& (  A)8-/;-7)$%-  A/>(.>DE)1$>  /%*) %/$1-7)$%-N 
(/?1/O*/$'), , '/  )$'=  (  $(/)  %/$1-7)$%/) (8)1> .  

#$'/8->  "-'6>  '/7*/  Ç./O-'$> È *6 ;-*61-%&  %/$1-7)$%-N 9*)82-, . 
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N1;.$A&%%()4D *1/%#4%(/( ;("$  3 ;.(<"(*  4(A&  ;.(/%()4#+%(  ="$ 
(9&%'# ;)#,#+&)'(/( , 7#2#("(/#+&)'(/(  )()4($%#$ %1.(=1. 5/  A8- 9'/1  (6O-
*/  A/*-16'= ,  %6%/, %.6$')8 >(.>)'$>  (  *68/;)  /A8);).>DE-1  Ð 1/1 -.-  5/5. 
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@$) A-%- (  86?(-'--  "-'6>  $(>?6*+ $ A-%61- -?1)*)*->  168%)8/(  $%/-
8/$'-  (86E)*->  F)1.- , %/$1-7)$%-N 9*)82-, . 

@ *6$'/>E))  (8)1> É 
8*+"%& , +"%N4+03"%%&) ;0  2*);)%4  D"3424.02*4 +02*" 230)60 RRG 

0* /02.4$)2/4:  -%)+64'  /"/  3 245# )2*)2*3)%%&: +)D0%"%203 2 %4.4 , *"/  
4 3 245# +)D0%"%2%060 #;+"35)%49  2*+"%0'  (-? GDP per capita growth, 

annual %, 2022) 
 

Country Name 

#*;)%$  
 ?6(-$-1/$'-   

/'  %/$1-7)$%-N  
9*)82-,   

1988 Ð 1993 -  
 2000 Ð 2005 22. 

   China CHN 17,51 
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Russian Federation RUS 15,30 
Korea, Rep. KOR 13,00 

Malaysia MYS 9,78 
Cuba CUB 9,69 
Chile CHL 9,43 

Indonesia IDN 8,55 
India IND 7,98 
Spain ESP 4,60 

United Kingdom GBR 4,03 
Norway NOR 3,93 
Australia AUS 3,91 
Euro area EMU 3,61 

South Africa ZAF 3,60 
United States USA 3,45 

World WLD 3,33 
Italy ITA 3,05 

Latin America & Caribbean LCN 1,82 
Latin America & the Caribbean 
(IDA & IBRD countries) TLA 1,82 
Latin America & Caribbean 

(excluding high income) LAC 1,53 
Argentina ARG 1,48 
Mexico MEX 1,12 

 
 

"-'6,  $-.=*/  ?6(-$-1  (  $(/)1  86?(-'--   /'  %/$1-7)$%-N 9*)82-, , -  
9'& ?6(-$-1/$'=  -$A/.=?&)'  (/  <.62/  $)<) A8- /'*/$-').=*/  A8/'-(/A/./O -
*+N %/$1-7)$%-N 9*)82->N. K/$$->  *)  $1/2.6    &$A)C*/  86?(-(6'=$> A8-  
%/$1-7)$%-N 9*)82->N .)(/,  ?6%8&'%-.   
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K6$A/./O-1  $'86*+ , -1)DE-N  %/*'86$'*/)  86?.-7-)  (  26A./28&AA6N 
*6$).)*-> , *6 286I-%), 2;)  *6 /;*/,  C%6.) <&;&' %/9II-0-)*'+  %/88).>0--  
1)O;&  LOD F)1.-  -  ')1A61-  A8-8/$'6  @@H, 6 *6 ;8&2/,  1)O;&  7-$.61-  
@/.=I6  -  ')1A61-  A8-8/$'6  @@H. 
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M.> ($)N $'86*  -  *68/;/( , A/ %/'/8+1  )$'=  $'6'-$'-7)$%-)  ;6**+) , 

A/.&7)*+  A/;/<*+)  ?6(-$-1/$'- .   "/9II-0-)*'+  %/88).>0--  1)O;&  A/%6-
?6').>1-  86?(-'->  $'86*+ , *68/;6  -  168%)861- %/$1-7)$%-N 9*)82-,  (-N 
1*/2/ ) /%6?+(6D'$> 1)*>D'$>  0-%.-7*/ . B'-  0-%.+ $(>?6*+ $ 0-%.61-  $/ -
0-6.=*/ -9%/*/1-7)$%/2/ , A/.-'-7)$%/2/  86?(-'->  9'-N $'86* . S'/  A/?(/.>)'  
A8/2*/?-8/(6'=  /<86?/(6*-)  86?*+N $/D?/(  1)O;&  *-1- , -?1)*)*-)  .-;)8 -
$'(6  (  1-8)  -  ' .; . 
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5/  ;6O)   $'86*+  $ /'*/$-').=*/  I-%$-8/(6**+1  2)*)'-7)$%-1  $/ -
$'6(/1  *6$).)*->  /'.-76D'$>  ')1A61-  9%/*/1-7)$%/2/  8/$'6  (  ?6(-$-1/$'-  
/'  $//'*/C)*->  A8);$'6(-').),  86?*+N 26A./28&AA. 

56 286I-%) ;6.))   A8);$'6(.)*+  ;6**+)  /  %/9II-0-)*'6N  %/88).>-
0--  1)O;&  LOD F)1.-  -  ')1A61-  9%/*/1-7)$%/2/  8/$'6   8>;6 $'86*  ?6 30 .)'  
-  A8/0)*'  $//'*/C)*->  (  *-N  */$-').),  26A8/28&AA R1a -  R1b. 
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 #  9'/  *)  A8/$'/  0-I8+ . @ ?6(-$-1/$'-  /'  A/./O)*->  $'86*+  (  9'/,  

$-$')1)  %//8;-*6'  ?6(-$>' ();&E-)  0)**/$'- , /$/<)**/$'-  /<86?/(6*->  ;- -
*61-7)$%-N $')8)/'-A/( , &$./(*+N  8)I.)%$/(  & *6$).)*->  -  ' .; . 

@  </.=C-*$'()  $'86*  &$./(*+)  8)I.)%$+ , ;-*61-7)$%-)  $')8)/'-A+  
& *6$).)*->  86$A6;6D'$> 76E) A8- (+$/%/,  $/.*)7*/,  6%'-(*/$'- .    

J;*-1  -? 168%)8/( %/$1-7)$%-N 9*)82-,  >(.>)'$>  %/*0)*'860->  
-?/'/A/(  (  %/.=06N ;)8)(=)( , (  %)8*6N .=;6 É J'$D;6  -$'/8->  86?(-'->  7)./ -
()7)$'(6 , *)86(*/1)8*/$'=  86?(-'->  86?*+N $'86* , 0-%.+ *6%/A.)*->  %6A--
'6.6  -  ;8 . ;/$'6'/7*/  '/7*/  Ç./O6'$> È *6 ;-*61-%&  9'-N A/%6?6').), .  
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:/$'6(.)*+  $'6'-$'-7)$%-)  ?6(-$-1/$'-  $(>?- ')1A/(  86?(-'->  ($6-

1+)  86?*//<86?*+)  A/%6?6').-) $'86*+  /'  286(-$A-*/(+N  -  9.)%'8/162*-' -
*+N %/$1-7)$%-N 9*)82-, . S)1  (+C)  %/9II-0-)*'  %/88).>0--  1)O;&  *-1-  
A/ 6<$/.D'*/,  ().-7-*) , ')1  &$A)C*))  /<+7*/  86?(-'-)  $/0-&16. 

 
I02.4$)2/4)  -%)+644 /"/  .96/"9  245" +"D34*49 20(4#." . 
J;*/,  -? 86?*/(-;*/$'),  1>2%/, $-.+  >(.>D'$>  %/$1-7)$%-) 9*)8-

2-- .  
@.U. U0D%/($%-, (*/(= , &O) $ A/?-0-,  $/(8)1)**/,  *6&%-, ()8*&.$>  

% -;))  $&E)$'(/(6*->  %/$1-7)$%/2/ 9I-86 . H/  )2/  1*)*-D , %/$1-7)$%-, 
9I-8  A8/*-?+(6)'  F)1.D . J*  -;)'  %6% /'  A.6*)' , /'  :/.*06 , '6% -  -? ;6.=*) -
2/ %/$1/$6.  "/$1-7)$%-,  9I-8  -1))'  %86,*) *-?%&D ')1A)86'&8&. @ *6&7-
*+N 0)*'86N !-8D7  -  !91%/*  &<);-.-$=  *6 '+$>76N ;6**+N  /  $(>?- A/'/%/(  
%/$1-7)$%/2/ 9I-86  $ 86</'/,  2/./(*/2/  1/?26, $ $/$'6(/1  %8/(-  .D;), . !+ -
.-  A8/();)*+  &$A)C*+) 86</'+  -  A/ /A8);).)*-D  )2/  $%/8/$'-  & F)1.- . 
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@/?*-%.6 -;)> , 7'/  A8- -*')*$-(*+N  A/'/%6N %/$1-7)$%/2/ 9I-86  (%/$1-7)-
$%/, 9*)82-- ) -? ;6.=*)2/  %/$1/$6 ')1A)86'&86  *6 F)1.)  1/O)'  -;'-  (*-? , 
/A&$%6'=$> ;6O)  A8- 8/$')  $/.*)7*/,  6%'-(*/$'- . 

@/?=1)1 (  A/;'()8O;)*-)  9'/2/  (+(/;6  (+()8)**+,  286I-% &7)*+N 
/<  6%'-(*/$'-  :/.*06  -  /  ')1A)86'&8)  *6 F)1.)  ?6 A/$.);*-)  '+$>7).)'-> . 
M),$'(-').=*/ , )$'=  A)8-/;+  8/$'6  6%'-(*/$'-  :/.*06  -  $*-O)*->  ')1A)86 -
'&8+ *6 F)1.) . 
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 H)8-/;  *6-</.))  %/*'86$'*+N  ?*67)*-,  (+$/%/,  $/.*)7*/,  6%'-(-

*/$'-  -  *-?%/,  ')1A)86'&8+  *6 F)1.)  A6;6)'  *6 9A/N& *)/.-'-7)$%/,  8)(/ -
.D0-- . B'/  A)8)./1  (  86?(-'--  7)./()7)$'(6 .   

5/  1/O)'  <+'=  9'/  $.&76,*/)  $/(A6;)*-) ? 
@/?1/O*/ , 1+ , *)  A/;/?8)(6>  /<  9'/1 , A8/$'/  A/;/2*6.-  A/.&7)**+)  

;6**+)  /  %67)$'()**/  86?.-7*/1  I&*%0-/*-8/(6*--  1/?26 7)./()%6  A8- 86?-
*+N %/$1-7)$%-N 9*)82->N % 9'/1&  286I-%&.  

56 *)1  )$'=  ;.-').=*+,  A)8-/;  /'*/$-').=*/,  $'6<-.=*/$'-  ')1A) -
86'&8+ A8- 8/$')  $/.*)7*/,  6%'-(*/$'- . @/?=1)1 ;6**+)  -? -*')8*)'6  /  0- -
(-.-?60-/**/1  86?(-'--  1-86 (  9'/  (8)1> .  #$'/8-%-  (  9'/'  A)8-/;  /'1)'-.-  
8+(/% (  86?(-'--  7)./()7)$'(6 .  5-?%6> ')1A)86'&86  A8- (+$/%/,  $/.*)7*/,  
6%'-(*/$'-  (A8-?*6% (+$/%/,  A./'*/$'-  A/'/%/(  9I-86 , (  %/'/8+,  A/A6;6.6 
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F)1.> ) $(>?6*+ $ 8+(%61- (  86?(-'--  7)./()7)$'(6 . U /<86'*/)  $/7)'6*-)  
;6**+N  %/$1-7)$%-N 9*)82-, ? 

:/7)'6*-)  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  -  *-?%/,  ')1A)86'&8+  
(A/%6?+(6)' *6 $*-O)*-)  A./'*/$'-  %/$1-7)$%/2/ 9I-86 , A6;6DE)2/  *6 F)1-
.D ) $(>?6*/ $ %8-?-$61- (  86?(-'--  7)./()7)$'(6 .  
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!"#"$"%&'"())*+,-*#(.,#,-&%#"/""0,
!"##$%&$'($)(*$+,-./0123 $145'&650'23$0507.-2$6508-2$
!"##$%&$'($)(*$95142%0123$:5;545<2:53$;$=/.:55$
!"##$%&$'($)(*$9,487,/2$>&/7.?@51&$'2A5'2.703$;$B./, $
!"##$%&$'($)(*$B&3;4.'5.$B/&7&)42-01&C$:5;545<2:55$;$D/2'. $
!E##$%&$'($)(*$F12/2?G/.C$;$+&742'%55$
!E##$%&$'($)(*$B./;23$%5'20753$6/2;57.4.C$H/.;'.I&$JI5672$
K($!###$%&$'($)(*$H/.;'..I56.7015C$124.'%2/8 $
!###$%&$'($)(*$9,1,7.'8?7/56&480123$1,487,/2$;$L,-M'55 $5$'2$N1/25'. $
!###$%&$'($)(*$HO5/&P70123$1,487,/2$'2A5'2.703$;$D/2'. $
!###$%&$'($)(*$B./;&.$5<;.07'&.$506&48<&;2'5.$6265/,02$%/.;'5-5$.I5673'2-5 $
"Q##$%&$'($)(*$>2A5'2.703$P2<2$9&7?H5%O5$D'%01&C$:5;545<2:55$R;$%&45'.$D'%2S$
"Q##$%&$'($)(*$H5'20753$T/5$;420757.43$5$6378$5-6./27&/&;$;$9572.$
"U##$%&$'($)(*$H/.;'5C$%;&/.:$V5'&C01&C$:5;545<2:55($=&/&%$9'&00$%&075I2.7$'20.4.'53$;$Q#(###$A.4&;.1$
"U##$%&$'($)(*$B&%WX-$Y42-2$;$D/2'.$
"U##$%&$'($)(*$H/.;'..$:2/07;& $'2A5'2.703$;$JI567.$
"Z##$%&$'($)(*$>2A5'2.703$07,6.'8$[/.423$\2/2662$R]^_`ab$c^a^dd^eS$:5;545<2:55$%&45'M$D'%2$f$
D'%01&C$:5;545<2:55$R;$0&;/.-.''Mg$B215072'.$5$D'%55S$
"Z##$%&$'($)(*$B&3;4.'5.$1,487,/M$V2C3$'2$6&4,&07/&;.$h1272'$
"iZ#$%&$'($)(*$j2/2&'$\,P,k$R\.&60S$<2;./l2.7$G&48l,m$65/2-5%,$;$=5<.$
"i##$%&$'($)(*$V2-&'7M$;M-./45$R'2$&07/&;.$n/2'I.43S$
""##f"E##$%&$'($)(*$[20,g2$""##$I($%&$'($)(*$0,/&;23$07,6.'8$2/5%5<2:55o$6&g&O.$0;3<2''23$0$:5142-5$
G&'%2o$1&7&/23$pM42$&7-.A.'2$6&$p&48l5'07;,$-.07$;$F.;./'&C$qP/51.o$F/.%'.-$n&07&1.$5$-27./51&;&C$
F.;./'&C$q-./51.($r7'&03s5.03$1$'.-,$<20,g5$&A.'8$6&g&O.$6&%7&41',45$1$1/,l.'5m$H/.;'..$:2/07;&$
;$JI567.$5$q112%$;$V.0&6&72-55($  

B'-  ;6**+)  (?>'+  -? $'6'=-  Ç]8/*/./2->  ;8)(*),  -$'/8-- È 
https://ru.wikipedia.org/wiki/ 

#$'/8->  *6C),  0-(-.-?60--  *6%8)A%/ $(>?6*6 $ ;-*61-%/,  %/$1-7)-
$%-N 9*)82-, , '/  )$'=  $ -?1)*)*-)1  ')1A)86'&8+ , $%/8/$'-  (86E)*->  F)1.- , 
$ ;(-O)*-)1  :/.*)7*/,  $-$')1+  /'*/$-').=*/  <68-0)*'86  *6C),  26.6%'-%-, 
$ -?1)*)*-)1  /8<-'+  (86E)*->  F)1.- , $ 0-%.61-  4-.6*%/(-76  -  ;8 . 
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5/  9'/  $.-C%/1  ;.-').=*+)  0-%.+. U %6% (  *6C)  (8)1> ? 5)&O).-  

9'/  (.->*-)  A8/>(.>)'$>  '/.=%/  (  76$'/')  -$A/.=?/(6*->  86?*+N $./( . ]/'>  
9'/  *)  16./ . #</  76$'/'6  &A/'8)<.)*->  $./(  /'86O6)'  76$'/'&  1+$.),  .D;),  
A/ A8/<.)1) , 2;)  9'-  $./(6  *&O*+  ;.>  A/-$%6 -$'-*+ . 

"&1&.>'-(*/)  (.->*-)  %/$1-7)$%-N 9*)82-,  *6 7)./()7)$'(/  '/ -
'6.=*/ . 

K/$$-> </.))  ;8&2-N $'86*  ?6(-$-'  (  $(/)1  86?(-'--  /'  %/$1-7)$%-N 
9*)82-, . 

@/?=1)1 $//'*/C)*-)  $/.*)7*/,  6%'-(*/$'-  -  ')1A)86'&8+  *6 F)1-
.)  ?6 A)8-/; , A/ %/'/8/1&  )$'=  '/7*+)  ;6**+) . 
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M.> K/$$--  <.62/A8->'*+  %/$1-7)$%-) A)8-/;+  $ (+$/%/,  A./'*/ -

$'=D %/$1-7)$%/2/ 9I-86 . B'/  A)8-/;+  *-?%/,  ')1A)86'&8+  A8- /'*/$- -
').=*/  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  3 =&)$4#"&4%#, 9#'"1, . 
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%%%%%%%%%%%%%%%%%%%%/1(%/4205((%)09/014):1;%54%<09#0%
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@ 9'/  (8)1>  K/$$-> (+8+(6)'$>  (A)8);  (  $(/)1  86?(-'-- .  
H)8-/;+ , <.62/;6'*+)  ;.>  86?(-'->  K/$$-- , 1/O*/  /'$.)O-(6'=  -  A/ 

;8&2-1  A/%6?6').>1, 168%)861 %/$1-7)$%-N 9*)82-, . B'/  &;/<*/  ;).6'=  A/ 
$%/8/$'-  (86E)*->  F)1.- . L7)*+)  A8/C./2/  A/*-16.-  ?*67-1/$'=  9'/2/  
A/%6?6').> -  *676.-  )2/  $-$')16'-7)$%-  /'$.)O-(6'=  $ 1623 2/;6 . 
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*-)  0-(-.-?60-, , 8+(%- (  86?(-'--  7)./()7)$'(6  $()8C6.-$=  76E) (  A)8-/;  
A6;)*->  ')1A)86'&8+ .  

:1 .: 5-%/*/(  U. #$'/8->  /'1/8/O)**+N  (  %/*')%$')  2./<6.=*/2/  
A/')A.)*-> . H-')8 . 2008. 

5/  A8-7-*+  '6%/2/ 0-(-.-?60-/**/2/  (?.)'6  76E) *6N/;>'  (  A6;) -
*--  A8/;&%'-(*/$'-  $).=$%/2/ N/?>,$'(6 .  S'/  (+*&O;6./  (+O-(6'= , ;).6'=  
8+(/% (  86?(-'-- . B'/  /<R>$*)*-)  86?(-'->  (  861%6N I6%'/8*+N  A8-7-* . 

@.->*-)  %/$1-7)$%-N 9*)82-,  *6 $/0-6.=*+) , 9%/*/1-7)$%-) , ;&-
N/(*+)  A8/0)$$+ */$-'  %&1&.>'-(*+,  N686%')8.  B'/  1>2%6> $-.6 . J*6  A8)-
/<86?&)' 1/?2 7)./()%6 , 86</'& *6C),  *)8(*/,  $-$')1+ , *6C& %8/(=. 

5/  9'/  *6&%6 (  A/.*/,  1)8)  *)  &N(6'+(6)' . 56&%6 $%/*0)*'8-8/(6.6  
(*-16*-)  *6 I6%'/8*+N  A8-7-*6N. 
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5/  9'/  ;6**+)  ?6 $'/.)'-> . U *6$%/.=%/ A8/2*/$'-7*+  -  (6O*+  9'-   ?*6-
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Number of armed forces operational deaths in the United Kingdom (UK) 

armed forces from 1945 to 2020 
https://www.statista.com/statistics/584034/uk-annual-armed-forces-

operational-deaths-post/ 
 "6% -  $'/.)'->  *6?6;, 7-$./  A/2-<C-N <8-'6*$%-,  (/)**/$.&O6E-N  

86$')'  $ 8/$'/1  $%/8/$'-  (86E)*->  F)1.-  (&1)*=C)*-)  LOD). 
LOD F)1.-  /'86O6)'  $/(1)$'*/)  (.->*-)  *6 .D;), , (  '/1  7-$.)  -  *6 (/ -

)**/$.&O6E-N , *6 A8-*-16DE-N   8)C)*->  (  (/)**/,  /<.6$'-  86?.-7*+N 
%/$1-7)$%-N 9*)82-, . 
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:(>?= 6%'-(*/$'-  .D;),  $ %/$1-7)$%-1- 9*)82->1-  *6$'/.=%/  $-.=*6 , 

7'/  (.->)'  *6 ')1A+  9%/*/1-7)$%/2/  8/$'6 , A86(;6, $/  $;(-2/1  A/ (8)1)*- . 
H8-7-*+  (%/$1-7)$%-) 9*)82-- ) A8);C)$'(&D'  $.);$'(-D  Ð 6%'-(*/$'-  

.D;), . U%'-(*/$'=  .D;),  (  9%/*/1-%) (+86O6)'$> -  7)8)? A8/-?(/;-').= -
*/$'=  '8&;6 . B%/*/1-$'/(  &;-(.>)'  *)86(*/1)8*/)  -?1)*)*-)  A8/-?(/;- -
').=*/$'-  '8&;6 . J*/  $(>?6*/ $ ;-*61-%/,  %/$1-7)$%-N 9*)82-, . @ :`U , (  
@).-%/<8-'6*-- , (  $'86*6N $  &$./(*/  .)(/A/.&C68*/1  *6$).)*--  (+C)  
A8/-?(/;-').=*/$'=  '8&;6 , ')1A+  9%/*/1-7)$%/2/  8/$'6   A8- 8/$')  $%/8/$'-  
(86E)*->  F)1.- . 
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@ $'86*6N $ &$./(*/  A86(/A/.&C68*+1  *6$).)*-)1  ("-'6, , $'86*+  _2/ -

@/$'/7*/,  U?--  -  ;8 .) ')1A+  8/$'6  @@H (+C)  A8- %/$1-7)$%-N 9*)82->N, 
$(>?6**+N $ ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.- . 

J;*-  -  ')  O) %/$1-7)$%-) 9*)82--  <.62/A8->'*+ , <.62/;6'*+  ;.>  /;*-N  
$'86* , *68/;/( , 681-,  -   &2*)'6DE)  ;),$'(&D'   *6 ;8&2-N. B%/*/1-7)$%-)  
A8/0)$$+ $(>?6*+ $ ;-*61-%/,  %/$1-7)$%-N 9*)82-,  *)  (  1)*=C),  $')A)*- , 
7)1  1/86.=*+,  ;&N, A$-N-7)$%/) $/$'/>*-)  (/,$%. 
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Q$.-  (?>'= @).-%/<8-'6*-D , '/  ))  (.->*-)  (  1-8) , 7-$./  (/)**+N  A/<);  

8/$./  A8- 8/$')  $%/8/$'-  (86E)*->  F)1.-  -  (+$/%/,  $/.*)7*/,  6%'-(*/$'- .  
36% <+./  (  -$'/8-- É 
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36% <+./  (  A8/C./1 , '6% )$'=  -  (  *6$'/>E))  (8)1> . 
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:(>?= -*I.>0--  $ ')1A61-   9%/*/1-7)$%/2/  8/$'6  (  861%6N $&E)$'(&D-
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*/1  (.->*--  %/$1-7)$%-N 9*)82-,  *6 .D;), , %/'/8+)  ?6*-16D'$> 86?*+1-  
(-;61-  ;)>').=*/$'- , */   -1)D'   <.-?%-) 2)*)'-7)$%-)  /$/<)**/$'- . 

M6,  *6C-  8)6%0-- *6 %/$1-7)$%-) 9*)82--  $(>?6*+  $ 2)*)'-7)$%-1-  
/$/<)**/$'>1-  .D;), . #  9'/  %6$6)'$> *)  '/.=%/  </)(+N  A/')8= . 
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1))  A8- %/$1-7)$%-N 9*)82->N, $(>?6**+N $ 8/$'/1  $%/8/$'-  (86E)*->  F)1-
.- . 

:/(A6;)*-)  $'6'-$'-7)$%-N  ;6**+N  A/ 6%'-(*/$'-  (/)**/$.&O6E-N  @)-
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J'1)'-1  A8/A/80-/*6.=*/$'=  -?1)*)*-,  (  .-7*/1  $/$'6()  681-- , (  

')1A6N 9%/*/1-7)$%/2/  8/$'6  $'86*+   -  ;-*61-%-  %/$1-7)$%-N 9*)82-, . B'/  
A8/>(.>)'$>  (/  ($)N $'86*6N, 2;)  $/$'6(  681--  /'86O6)'    /$/<)**/$'-  *6$)-
.)*->  $'86*+ . 

@ "-'6)  9%/*/1-7)$%-) , (/)**+)  &$A)N- <+.-  (+C)  A8- ?61);.)*--  
$%/8/$'-  (86E)*->  F)1.-  -  *-?%/,  $/.*)7*/,  6%'-(*/$'- .  
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Q$')$'()**/ , &$A)N- (  (/,*6N     @).-%/<8-'6*--  (  "-'6)  <+.-  A8- <.6-

2/A8->'*+N  ;.>  *-N   %/$1-7)$%-N 9*)82->N. #  (  *6$'/>E))  (8)1>  ')1A+  8/ -
$'6 @@H (  "-'6)  -  @).-%/<8-'6*--  ;-61)'86.=*/  86?.-7*+ . G./<6.-?60->  
*)  -?1)*-.6  9'/2/   -$'/8-7)$%/2/   $//'*/C)*-> .  
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B'/  2/(/8-'  /  '/1 , 7'/  (  681--  $.&O6' .-06  Ð %8/(= /'  %8/(-  A8);$'6(- -

').-  *6C)2/  *68/;6 . #  (  &$./(->N , %/2;6 K/$$-> .-;-8/(6.6  (  1-8)  </.))  
(+$/%/,  <+.6  6%'-(*/$'= , -*-0-6'-(*/$'=  -  .-7*/2/  $/$'6(6  *6C),  681-- . 

M6, $/$'6(  %8/(-  1)*>)'$>  ?6%/*/1)8*/  A/;  (.->*-)1  %/$1-7)$%-N 9*)8-
2-, . 5/  (  .D</1  *68/;)  ($)2;6  <&;&' '-A+ , & %/'/8+N $/$'6(  %8/(-  1)*>)'$>  
/'*/$-').=*/  A8/'-(/A/./O*/  A8- /;*-N  -  ')N    O) %/$1-7)$%-N 9*)82-, . 
B'/  ;6)'  </.=C-)  (/?1/O*/$'-  *)  *6<.D;6'= , *)  I-%$-8/(6'=  ;6**+,  A8/-
0)$$, 6 -$A/.=?/(6'=  ?*6*-> )2/  ?6%/*/1)8*/$'),  (  -*')8)$6N  A/(+C)*->  
9II)%'-(*/$'-  &A86(.)*->  (/,$%61- . 

:86(*-1  A/.&7)**+)  8)?&.='6'+  $ ;6**+1-  A/ 681--  :`U . 
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J$*/(*+)  A8-7-*+  $1)8'*/$'-  -  (  681--  :`U  $'6'-$'-7)$%-  $(>?6*+ $ 

%/$1-7)$%-1- 9*)82->1- . 
 B'/  *)  &;-(-').=*/ . @ /A&<.-%/(6**+N   %*-26N A8-(/;-'$>  ;-*61-%6  

-?1)*)*->  .-7*/$'*+N  /$/<)**/$'),  .D;),  A8- 8/$')  -  A6;)*--  %/$1-7)-
$%-N 9*)82-, , $(>?6**+N $/  $%/8/$'=D (86E)*->  F)1.- . J*-  A/.&7)*+  A8- 
-?&7)*--  BBG '+$>7 /<$.);&)1+N  A8- 86?*+N %/$1-7)$%-N 9*)82->N. U28)$-
$-(*/$'= , *)')8A-1/$'=  86$')'  *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.- . 36-
%/(/,  /*6  <+.6  (  2020 Ð 21 2/;6N. 

5)  &;-(-').=*/  -  '/ , 7'/  -?1)*)*-)  86</'+  2/./(*/2/  1/?26, $/$'6(6  
%8/(-  $(>?6*+ $/  $1)8'*/$'=D  -  A8/-?(/;-').=*/$'=D  '8&;6  (  /<E)$'() . 5/  
1+  &O) /'1)'-.- , 7'/  9%/*/1-%6 86?(-(6)'$>  $ *)%/'/8+1  $;(-2/1  A/ (8)1) -
*-  /'  -?1)*)*->  %/$1-7)$%-N 9*)82-, . J'$D;6  -  ;-*61-%6  $/(A6;)*->  6%-
'-(*/$'-  (/)**/$.&O6E-N  86?*+N 681-,  1-86 $ ;-*61-%/,  9%/*/1-7)$%-N 
A/%6?6').),  <&;)' , */  '6%O) $ *)%/'/8+1  $;(-2/1  A/ (8)1)*- . 
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B'/  %6$6)'$> -  ;-*61-%-  </)(+N  A/')8= , $1)8'*/$'-  A/ ;8&2-1  A8-7- -

*61 .  
5/  286I-%- <&;&' %6O;+, 86? 86?*+1- . 
56A8-1)8  $%./**/$'=   % &<-,$'(61  -  $61/&<-,$'(61  A8/>(.>D'  86?*+) 

'-A+  (/)**/$.&O6E-N . 
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@ /;*/1  '-A)  A8)/<.6;6D'  .D;- , %/'/8+N A8-(/;-'  (  /'76>*-) , (+(/;>'  

-? $)<> %/$1-7)$%-) 9*)82-- , $(>?6**+)  $ 8/$'/1  $%/8/$'-  (86E)*->  F)1.- , 
(  ;8&2/1  -  $ A6;)*-)1 . 

#  9'-  ;6**+)  &$'/,7-(+  A/ 86?*+1  A)8-/;61 , $(>?6**+1-  $ 8)?%-1 -?-
1)*)*-)1  %/$1-7)$%-N 9*)82-, . 

Q$')$'()**/ , %/$1-7)$%-) 9*)82--  Ð 9'/  /;-*  -? I6%'/8/( , %/'/8+,  (.- -
>)'  *6 6%'-(*/$'=  (/,$%. #*')*$-(*/$'=  </)(+N  ;),$'(-, , *628&?%-, 86</'6  
%/16*;-8/( , 1);-0-*$%/,  $.&O<+, $*6<O)*-)  -  ' .; .  /%6?+(6D' '6%O) (.-> -
*-)  *6 1/86.=*/ -A$-N-7)$%/) $/$'/>*-)  .-7*/2/  $/$'6(6 , *6 ;-*61-%&  </ -
.)?*), , *6 6%'-(*/$'=  (/,$%.  @.->*-)  %/$1-7)$%-N 9*)82-,  *6  6%'-(*/$'=  
(/,$% *)  ;/.O*/   $*-O6'=  *6A/8, 1/'-(60-D  %/16*;/(6*->  (  *6();)*--  A/-
8>;%6, (   A/(+C)*--  </)(/,  2/'/(*/$'-  76$'),  -  A/;86?;).)*-, . 

5/  A/*-16*-)  ?6%/*/1)8*/$'),  I/81-8/(6*->  1/86.=*/2/  ;&N6 (/,$% 
86$C-8>)'  (/?1/O*/$'-    &A86(.)*->  (/,$%61- . 

J</<E-1  -1)DE-)$>  I6%'+ .  
4/86.=*/ -A$-N/./2-7)$%/)  $/$'/>*-)  (/,$% -1))'   1*/2-)  $.626)1+) , 

I6%'/8+  -?1)*)*-> . 5/  /;*-1  -? (6O*),C-N  -? *-N , ;.-').=*/)  (8)1>  /$'6 -
(6(C-,$>  ?6 861%61- *6&7*/2/  6*6.-?6, >(.>)'$>  ?6(-$-1/$'=  .-7*/$'*+N  
%67)$'(, A$-N-7)$%/2/ $/$'/>*-> , 6%'-(*/$'-  (/)**/$.&O6E-N  /'  %/$1-7)-



!

!%'(!

$%-N 9*)82-, .  F6(-$-1/$'- , ?6%/*/1)8*/$'- , %/'/8+)  (+>(.)*+  A8- 9'/1  
%6$6D'$> *)  '/.=%/  /0)*%-  /';).=*+N  .D;), , A8-1)*-1+  (  -*')8)$6N  A8/-
I)$$-/*6.=*/2/  A$-N/./2-7)$%/2/  /'</86 ,  %/1A.)%'/(6*-> , $A./7)*->  (/-* -
$%-N %/..)%'-(/( , */  /*-  (6O*+  -  ;.>  /0)*%-   -?1)*)*->  </)$A/$/<*/$'-  
681-,  1-86 (  ?6(-$-1/$'-  /'  -;&E-N  %/$1-7)$%-N 9*)82-, . B'/   ;6)'  ;/A/. -
*-').=*+)  (/?1/O*/$'-   A8- A8-*>'--  /A'-16.=*+N  8)C)*-,  (  /<.6$'-  (/ -
)**/2/  $'8/-').=$'(6 . 
 

W-')86'&86: 
UA'-%6)(6 J .# ., G61<&80)( U.G., 468'DC/(  U.5 . :'8&%'&86 (8)1)**+N  

8>;/(  7-$.6  9%$'8)**+N 2/$A-'6.-?60-,  (  A$-N-6'8-7)$%-) $'60-/*68+  "6 -
?6*- -  4/$%(+  (/<E-)  ')*;)*0--  -  86?.-7-> ,  2012, (  O&8*6-
.)  Q&(7#2#+&)'#& ;.(9&))6  # 5#()7&.1 , '/1  11, \  2, $. 40-53 

#?1)*)*-)  $'86*  -  *68/;/(  A/;  (.->*-)1  %/$1-7)$%-N 9*)82-, .Ð 4 ., 
2020. Ð 290 $. ISBN  978-5-6045178-1-9  
https://bemkon.ru/Fragments/Country.pdf 

W&C*/(  U.4 ., W&C*/(  4 .: . 4);-0-*$%-)  -*I/8160-/**+)  $-$')1+ : 
1*/2/1)8*+,  6*6.-?  1);-0-*$%-N  -  9%/./2-7)$%-N ;6**+N .  2013 

C/0-/%/$1/./2-> : $A86(/7*-%. 4 .,  2020. Ð 820$. ISBN  978-5-6040310-9-
4   

https://bemkon.ru/Fragments/Sociocosmology1.pdf 
https://bemkon.ru/Fragments/Sociocosmology2.pdf 
 `618),  @." ., Q(;/%-1/(  @.# ., G8-2/8=)( : .G., :-(6E)*%/  H.H., W/<6-

7)(  U.@. J</<E)**+)  A/%6?6').-  A$-N-7)$%-N 86$$'8/,$'(  & .-7*/2/  $/$'6(6  
@//8&O)**+N :-.  K/$$--  (2003 Ð 2016 22.) @ O.: 4);-%/ -<-/./2-7)$%-)  -  
$/0-6.=*/ -A$-N/./2-7)$%-)  A8/<.)1+  <)?/A6$*/$'-  (  78)?(+76,*+N  $-'&6-
0->N. 2017, N 2. 

 
Coalition military casualties in afghanistan by month  
https://commons.wikimedia.org/wiki/File:Coalition_military_casualties_in_af

ghanistan_by_month.svg 
Deaths in the UK regular armed forces: Annual summary and trends over time 

1 January 2011 to 31 December 2020 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/a

ttach-
ment_data/file/972351/20210325_Deaths_in_the_UK_Regular_Armed_Forces_20
21_O.pdf 
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Fallen American soldiers in Iraq up to 2020 Published by Statista Research 
Department, Oct 25, 2021 

Number of armed forces operational deaths in the United Kingdom (UK) 
armed forces from 1945 to 2020 https://www.statista.com/statistics/584034/uk-
annual-armed-forces-operational-deaths-post/ 

Number of U.S. soldiers killed in the Iraq war from 2003 to 2020 
https://www.statista.com/statistics/263798/american-soldiers-killed-in-iraq/ 
US Military Operations: Casualty Breakdown (@/)**+)  /A)860--  :`U : 

86$A8);).)*-)  A/')8= ) 
https://www.globalsecurity.org/military/ops/casualties.htm 
https://www.globalsecurity.org/index.html 
 

 
 

V064$%02*E 4 "5064$%02*4 #$"2*%4/03 +&%/03 ;+4  +"D%&: /02.4$)2/4:  
-%)+649:: ;0#$4*)5E%0) <59 $)503)$)2*3"  

 
@ 2/;+  $-.=*+N  %/$1-7)$%-N 8)?/*6*$/(  1+  -1))1  '/7%-  <-I&8%6-

0--  (  -?1)*)*--  %/$1-7)$%-N 9*)82-,  (  16$C'6<) ;)$>'-.)'-, , /';).=*+N  
.)' , 1)$>0)( .  #1)**/  (  '6%-) 2/;+  *67-*6)'$>  86$N/O;)*-)  (  ;(-O)*--  
8+*%/(  6%0-, $ 86?*+1-  '-A61-  &76$'*-%/( . 
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     ?"A54("   /0-PP4(4)%*03  /0++)59(44   
    .)N<#  <34N)%4).  +&%0$%&:   4%<)/203   
                 3 8ZO  4 <+#64: 2*+"%":  
 
G/;  8ZO    S3+0-

D0%" 
       I4 -
*"'  

K02249 

2009 1       0,99          
0.79 

       0,93 

2010 1       0,89          
0,49 

       0,93     

2011 1       0,91          
0,73 

        
0,81 

2012 1       0,85        - 
0,50 

        
0,30 

2013 1       0,91        - 
0,51 

      - 
0,37 

2014 1       0,77        - 
0.10      

      - 
0,52 

 
 
:1 . http://spydell.livejournal.com/542554.html 
 
:/(1)$'-1  ?*67)*->  9'-N -*;)%$/(  $ 168%)861- %/$1-7)$%-N 9*)8-

2-, . "6?6./$=  <+, %6A-'6., ;)*=2-  1/2&'  $(/</;*/  A)8)')%6'= -? /;*/2/  8+* -
%6 6%0-, (  ;8&2/, . U *)' :  &76$'*-%- 8+*%6 86?*+), 86?*+) -N 8)C)*-> .  
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J;*-  &76$'*-%- 8+*%6 A/C.-  ($.);  ?6 ;-*61-%/,  $/.*)7*/,  6%'-(-

*/$'- , ;8&2-)  Ð ($.);  ?6 -?1)*)*-)1  286(-$A-*/(+N  %/$1-7)$%-N 9*)82-, .  
@$) 6*6./2-7*/  -?1)*)*-D  ')1A/(  8/$'6  @@H (  $'86*6N, A8);$'6(-').-  %/-
'/8+N  2/$A/;$'(&D'  *6 $//'()'$'(&DE-N  8+*%6N 6%0-,. 

Q$.-  *6 8+*%6N 6%0-,  (  "-'6)   ;/1-*-8&)'  '-A  5/5, '/  /*  ;/.O)*  A/ 
*6C-1  ;6**+1  ;).6'=  $')*-7)$%-)  (+</8+  (  '/7%6N 5/5 $%/8/$'-  (86E)*->  
F)1.- . Q$.-  *6 8+*%6N :`U  ;/1-*-8&)'  '-A  1/1, '/  /*  ;/.O)*  ;).6'=  $0)-
*-7)$%-)  (+</8+  (  '/7%6N 1/1 $%/8/$'-  (86E)*->  F)1.- . 36% /*/  -  /%6?6-
./$= . 

B'/  %6O)'$> *).)A+1 : *6;/  8&%/(/;$'(/(6'=$>  </.=C),  A8-<+.=D , 6 
*)  A/A6;6'= '6%  <)?;&1*/   A/;  (.->*-)  %/$1-7)$%-N 9*)82-, .  5/  (/'  8)-
?&.='6' : 
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36%/, 8)?&.='6'  <&;)'  .-C=  (  '/1  $.&76), )$.-  &76$'*-%- 8+*%6 '- -

A/./2-7)$%-  86?*+). H/%6 *6 8+*%) "-'6>  `6*N6,  %/1A/?-'  (HSE)  ;/1-*- -
8&D' .-06 , '-A/./2-7)$%-  $/(A6;6DE-)  $ ;/1-*-8&DE-1  '-A/1  *6$).)*->  
"-'6> . 5/  ();=  &76$'*-%- 8+*%6 1/2&'  -?1)*-'=$> , -N A$-N/'-A  1/O)'  $'6'=  
-*+1 . #  /*  *)  ($)2;6  $/(A6;6)'  $  ();&E-1  A$-N/'-A/1  *6$).)*-> . 

H/$.)  '/2/  %6% (  A/*-16*-)  /%8&O6DE)2/ 1-86 %/$1-7)$%-) 9*)82--  
A//7)8);*/  (%.D7-.-  86?*+)  A/.&C68->, 86?*+) /';).+  *6C)2/  2/./(*/2/  
1/?26, -  1+  *)  A/*>.- , 7'/  % 7)1&, & *6$ )$'=  C6*$ A/$1/'8)'= , 7'/  -  %6% ;) -
.6D'   ;8&2-) . #  1-8  &$'8/)*  '6%, 7'/  & /;*-N  *68/;/(  .&7C)  86?(-'6  .)(6>  
A/./(-*6  2/./(*/2/  1/?26, & ;8&2-N Ð A86(6>. :1/'8-  *6 ;8&2-N -  &7-$=. 5)  
86?&1*/ .-  9'/ ? 

@1)$'/  $./(  .&7C)  A8-()$'-   $'6'-$'-7)$%-)  ;6**+)  A/ 8+*%61 
:`U .  4+  ?*6)1, 7'/  $')*-7)$%-)  (+</8+  (A8/E)  8/$'  8+*%6) %6O;+, '-A  
;).6)'  A8- $(/-N  %/$1-7)$%-N 9*)82->N. 3-A  5/5 $/?;6)'  /$*/(*+)  16')8- -
6.=*+)  0)**/$'- , '-A  1/1 76E) $A)%&.-8&)'. U%0-- %/2;6-'/  (/?*-%.-  %6% 
$A/$/< A8-(.)7)*->  %6A-'6.6 ;.>  ;/8/2/$'/>E)2/  $'8/-').=$'(6  '-A6  :&90-
%/2/ %6*6.6, </.=C-N  ?6(/;/( , ;/8/2 , %/86<.),  -  ' .; . :'8/-'  76E) '-A  5/5.  #  
7'/  -1))1 : 
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:&'=  286I-%6: 

 
H-%- 0)*  6%0-, $/(A6;6.-  $ ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.- , 

'/  )$'=  $ </.=C),  6%'-(*/$'=D  '-A6  5/5, (A./'=  ;/  /<86?/(6*->  VK: , '/  )$'=  
;/  ?6N(6'6 (.6$'-  I-*6*$-$'61- .  

@ A)8-/;  %8-?-$6 1929É 2/;/(  9'/  &O) <+.  8+*/% .-0  '-A6  1/1, 
*6N/;>E-N$> (  $/$'/>*--  A/(+C)**/,  91/0-/*6.=*/$'- .  :  9'/2/  1/1)*'6  
6%0-- (  0)./1  (  :`U  $'6.-  8+*%/1 $A)%&.>*'/( . !/.=C6>  76$'= &76$'*-%/(  
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8+*%6 $0)*-7)$%-)  8)C)*->  A8-*-16D'  *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  
F)1.- . U A8/-?(/;-').=*/$'=  '8&;6  & .-0  '-A6  5/5 (+C)  A8- *-?%/,  ')1A) -
86'&8), A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.- . #  '6% A8/;/.O6)'$>  A/ 
$),  ;)*= . 

U %6% ;8&2-)  8+*%-? 
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K+*/% AC)*-0+  </.))  ;8&2-N ?6(-$-1  /'  '6%-N I6%'/8/(  %6% (/,*+ , 

0)*+  *6 *))  A8- 9'/1  (?.)'6D' . 5/  A/$.)  /%/*76*->  (/,*+  /*  '6%O) $'6.  
$A)%&.>'-(*+1 . H/?;*)) , 7)1  8+*/% 6%0-,. 

Y)*6  $/-  $'6.6  86$'-  *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  (  
*676.)  XXI ()%6. 361 A$-N/'-A  ;)>').> , %-*)$')'-%6 , A86%'-%6, A8);1)'*-%6  
('-A  5/5) ;)8O6.$> ;/.=C) . H/*>'*/  A/7)1&: $/D  16$$/(/  A)8)86<6'+(6D'  A/ 
0)A/7%- (;/  $()8N $./O*+N  O-8/( ), )D  $A)%&.-8/(6'= $./O*)) . 5/  *6&7--
.-$= ! 
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36% 1/O*/  &(-;)'=  $')A)*=  -?1)*)*->  91/0-, , A$-N/'-A/(  &76$'*- -

%/( 8+*%6, O-').),  $'86*+ , 86?.-7*+N 28&AA *6$).)*-> . 
@/?=1)1 ()$=16 86$A8/$'86*)**+,  -*;)%$  (%/9II-0-)*' ) `-..)86 . 
"/9II-0-)*'  (-*;)%$ )  P/E ̀ -..)86  (6*2. ., Shiller PE Ratio)  9'/  9#' -

"#+&)'# )'(..&'4#.(31%%(&  )((4%(<&%#& 9&%6 '  ;.#56"#  (6*2. ., CAPE Ratio, 
Cyclically Adjusted Price-to-Earnings ratio): 
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J*  A/;$%6%-(6)' *6 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  (LOD 1- -

*-16.=*/ ).  Q$'= 6*/16.=*+)  A-%-. #  9'/  (+?(6*/  6*/16.=*+1-  A$-N-7)$%--
1-  $/$'/>*->1-  /<E)$'(6 . 



!

!%('!

!"#
!$%&#

$#
$%&#

"#
"%&#

'#
'%&#

(#
(%&#

)#
)%&#

"*$
$+

#
"*$

(#
"*$

,#
"*$

*#
"*"

'#
"*"

&#
"*"

-#
"*'

"#
"*'

)#
"*'

.#
"*(

$#
"*(

(#
"*(

,#
"*(

*#
"*)

'#
"*)

&#
"*)

-#
"*&

"#
"*&

)#
"*&

.#
"*,

$#
"*,

(#
"*,

,#
"*,

*#
"*.

'#
"*.

&#
"*.

-#
"*-

"#
"*-

)#
"*-

.#
"**

$#
"**

(#
"**

,#
"**

*#
'$$

'#
'$$

&#
'$$

-#
'$"

"#
'$"

)#
'$"

.#
'$'

$#

!"#$

!"#$%&'()**$+,'-#./.#'%'0$"$',%0))12'345'6$7*)2'8,&9.9,')&:.*;< .=,")>''
&*.=,'=.&9.+?'-@ABCDEF1'=')<#,")>/'",',"?*)G&%.7'><H%$':.'#,""H7'IJJDBA'

 
B'/  )E)  86? A/%6?+(6)', 7'/  8+*%- -?1)*>D'$>  ($.);  ?6 -?1)*)*-)1  

91/0-,  .D;),  (  </.=C),  $')A)*- , 7)1  (  ?6(-$-1/$'-  /'  860-/*6.=*+N  8)C) -
*-,   )2/  &76$'*-%/( . :')A)*=  91/0-/*6.=*/$'-   8+*%6 6%0-, S&P500  $'6.  
*61*/2/  (+C)  A/$.)  80-N 2/;/(  XX ()%6: A8- 1)*=C),  $%/8/$'-  (86E)*->  
F)1.-   -*;)%$  `-..)86  </.=C) , *)O).-  (  1/1)*'  %8-?-$6 1929É 2/;/( . K+-
*/% $'6.  </.))  91/0-/*6.=*+1 , C&.)8$%-1, </.))  -*$'8&1)*'/1  A/.&7)*->  
$()8N A8-<+.- , 7)1   -*$'8&1)*'/1 , /<)$A)7-(6DE-1  86?(-'-)  9%/*/1-%- .   

B ;.#+#%1 Ð #2*&%#3<#0)$ ;)#,(4#; , #2*&%#3<&&)$ -*(9#(%1"D%(& 
)()4($%#& "8=&0 '1'  ;(=  3"#$%#&* #2*&%#3<#,)$ '()*#+&)'#,  -%&./#0, 41'  #  
+&.&2 ;(=.1A1%#& )((43&4)43E8>&0  -"#4&. F4(  # (;.&=&"$&4 )()4($%#& 
-'(%(*#'# , '.#2#)6 . 

!  -4(0  )#4E19## 7#%1%)(36& #%)4.E*&%46 .&/E"$9## .6%'1  5E=E4  
=1314D -77&'4  3 4(0  )4&;&%#, 3 '1'(0  (%# *&%$84 -*(9##  &/( E+1)4%#'(3, 
3(23.1>184  #*  2=.1360 E*. 

H.#  -4(*  #2*&%&%#& ;)#,(4#;1  E+1)4%#'(3 .6%'1   ;(=  3"#$%#&* 
'()*#+&)'#,  -%&./#0, )3$21%%6, )  21*&="&%#&* )'(.()4#  3.1>&%#$ ?&*"#,  
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('12631&4)$  +1>& 5("&& 3&)(*6*  *&4(=(*  '(..&'9##  .6%'1 , +&* ;.#%#*1&-
*6&  *&.6  .&/E"$4(.1*# .  

B -4(  ;.#%EA=1&4 %1) 564D 3 /1.*(%##  )  #=E>#*# '()*#+&)'#*#  
-%&./#$*#. 

L  *6$ )$'=  168%)8+ %/$1-7)$%-N 9*)82-, . :8);*>>  ')1A)86'&86  (  
:`U  ?6 10 .)'  ?)8%6.=*/ $//'()'$'(&)'  ;-*61-%)  $%/8/$'-  (86E)*->  F)1.-  
%6% $8);*))  ?6 11 .)' . 
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3)1A+  A8-8/$'6  @@H $'6.-  A6;6'= $ 8/$'/1  ')1A)86'&8+ , $ &1)*=-

C)*-)1  A./'*/$'-  %/$1-7)$%/2/ 9I-86 . @/?=1)1 </.))  ;.-').=*+,  $8/%,  
/<86'-1$>  % -*+1  ;6**+1 . 
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!"#$%&&'''()$(*$+,(-./&0010&2+*0,3.4&0567,829#16721&0*1124890567,8290!,4-2:

!"#$%&&'()'*+',#-'
."/$01-23%/4-5''
3,/6#%27'3'889'
!:;'2'4"#$%&&'()'
<',#-'
-#=.#")-0")'./'
4-")%#'

 
J<86'-1  (*-16*-)  *6 2  I6%'6. 
H)8(+,  I6%' . @  A)8-/;  %8-?-$6 1929É 2/;/(  ')1A)86'&86  8)?%/ 

A/;$%/7-.6 . @ '6%-N &$./(->N  9II)%'-(*/$'=  ;)>').=*/$'-  .D;),  '-A6  5/5 
A6;6)' . H6;6)'  A$-N/I-?-/./2-7)$%6>  6%'-(*/$'= , 1)*>)'$>  $/$'6(  %8/(- , 
%/*0)*'860->  2/81/*/( , &N&;C6D'$> /$*/(*+)  I-?-/./2-7)$%-)  A/%6?6').-   
86</'>2, A8);1)'*-%/( , $/?-;6').), . #  9'/   *)26'-(*/  $%6?+(6./$= *6 86?(--
'-)  $'86*+  A/ (8)1)*-  (A./'=  ;/  A/*-O)*->  ')1A)86'&8+ , %/'/86> A8/-?/ -
C.6  A)8);  (/,*/, . M-*61-%6 <)?86</'-0+  ;/$'6'/7*/  '/7*/  ./O-'$>  *6 ;- -
*61-%& ')1A)86'&8+ . 

 



!

!%)*!

 
K6?1)'-1  9'/'  286I-% *6 286I-%)  $8);*),  ')1A)86'&8+  (  :`U . 

 
36% 7'/  (+()./  $'86*& -? ;)A8)$$-- , -? %8-?-$6: ;),$'(->  8)2&.>'/ -

8/( , VK:  -.-  -?1)*)*-)  $61-N .D;), ?  Q$'= ($)  /$*/(6*->  A/.626'=, 7'/  
;),$'(->  A/ -?1)*)*-D  .D;), , A/ </8=<) $/  $'86N61- ;6.-  </.=C-,  9II)%' , 
7)1   16*-A&.>0--  VK: . 

@'/8/,  I6%' . @ A)8-/;  @'/8/,  1-8/(/,  (/,*+  ')1A)86'&86  &A6.6, */  
A8/;&%'-(*/$'=  (./O)*-,  (  9%/*/1-%&, 9II)%'-(*/$'=  '8&;6  (/?8/$.6  (  2-3 
86?6 </.))  (+$/%-1-  ')1A61- , 7)1  ;/.O*/  <+./  9'/  <+'=  (  $//'()'$'(--  $ 
&$'6*/(-(C-1-$>  A8/A/80->1-  *6 9'/'  $7)' . 



!

!%)"!

H/7)1& ?  W-;)8$'(/  (/  (8)1>  (/,*+  A/.&76D'  A8);1)'*-%- , /<E) -
$'()**-%/(  *6 (8)1>  /'/;(-26D'  /'  (.6$'- , I-*6*$+  86</'6D'  *6 -*')8)$+  
I8/*'6 , A8-<+.=  <6*%/( A6;6)' , A8-<+.=  A8/1+C.)**+N  A8);A8->'-,  86$-
')' . @ /<E)$'()  ;/1-*-8&)'  A$-N/'-A  A8);1)'*-%6 . H/;86O6D'  -1 . "8/1)  
'/2/ , A/C.-  (/)**+)  ?6%6?+, A/>(-.$>  A.6')O)$A/$/<*+,  $A8/$ *6 A8/;&%-
0-D  A8/1+C.)**/$'- . :A)%&.>*'+  /';+N6D' , 9%/*/1-%6 86?(-(6)'$> . F;)$= 
86</'6D'  %.6$$-7)$%-) 1)'/;+  /0)*%-  I-*6*$/(+N  -  -*+N  8+*%/( , 16')16 -
'-%6 '/8O)$'(&)' . 56 (8)1> . 

5/  -? $%6?6**/2/ )$'=  ;.>  $A)%&.>*'/(   -  $')*-7)$%6>, ?6$.&O-(6D-
E6> -N  (*-16*-) , 1+$.= : A/ ;-*61-%)  168%)8/( %/$1-7)$%-N 9*)82-,  1/O*/  
A8/2*/?-8/(6'=  -?1)*)*-)   8+*%6. H8/C).  A)8-/;  -$')8-7*/$'-  Ð (/?(86E6 -
)1$> *6 (8)1>  % %.6$$-7)$%-1 1)'/;61  A8/2*/?-8/(6*->  -?1)*)*->  8+*%6. 
5/   A)8-/;   A./;/'(/8*/2/  2/$A/;$'(6  16')16'-7)$%-N  1)'/;/( , ?;86(/2/  
$1+$.6 $'6*/(-'$>  A/ (8)1)*-  ($)  1)*=C-1  -  1)*=C-1 . 

#  9'/  A8/-$N/;-'  *)  $.&76,*/ , 9'/  *)  )$'=  8)?&.='6'  /<86</'%-  /< -
E)$'()**/2/  $/?*6*->   16*-A&.>'-(*+1-  1)'/;-%61-  (N/'>  9'/  A8-$&'$'(&-
)' ). F6 9'-1  $'/>'  ;/$'6'/7*/  /<R)%'-(*+)  ?6%/*/1)8*/$'- : A6;)*-)  9II)% -
'-(*/$'-  ;)>').=*/$'- , '/7*/$'-  1+C.)*->  .-0  '-A6  5/5 (  $-.&  A6;)*->  
A./'*/$'-  %/$1-7)$%/2/ 9I-86 , %/$1-7)$%-N 9*)82-,  -  *)/<&?;6**/,  6%'-(-
*/$'-  .-0  1/1 (  A)8-/;  /'$&'$'(->  /</$*/(6**/2/  A8/'-(/;),$'(->  -1  $/  
$'/8/*+  /'*/$-').=*/  A8/'-(/A/./O*/2/  '-A6  .D;), . 4-8  &$'8/)*  '6%, 7'/  
-$'-*6  A8/-$')%6)'  -? </8=<+ A8/'-(/A/./O*/$'), , 86?(-'-) , A8)/<86O)*-)  
$/0-&16 A8/-$N/;-'  A8- (?6-1/;),$'(-- , </8=<) A8/'-(/A/./O*+N  A$-N/-
'-A/( . 

H8-8/$'  @@H, ?686</'*/,  A.6'+  (+C)   A8- 8/$')  A8/-?(/;-').=*/ -
$'-  '8&;6 . U /*6  ?6(-$-'  /'  A./'*/$'-  %/$1-7)$%/2/ 9I-86 . J;*-1  -? A8--
?*6%/( 7)2/  >(.>)'$>  $8);*>> ')1A)86'&86 . 

#1))1 : 



!

!%)#!

"/2;6  .D;-   ;.-').=*/  </.)D' , /*-  O-(&'  *6 *6%/A.)*-> , (  ;/.2 , -.-   
86</'6D'  $ A6;)*-)1  A8/-?(/;-').=*/$'-  '8&;6 , A/.&76D'  1)*=C) . H8-  *) -
N(6'%) *&O*/,  %/$1-7)$%/, 9*)82--  & '-A6  5/5 A8/-?(/;-').=*/$'=  '8&;6  
A6;6)' ,  '-A  1/1 (N/;-'  (  ?/*& $(/),  A/(+C)**/,  6%'-(*/$'- . U /*  8)C6)'  
</.=C-*$'(/  A8/<.)1  I-*6*$/(+1  1)'/;61- . 

#1))1 : 



!

!%)$!

!"#$%&'(&$)%*+,-./'0&$1.2'-3'.24'56'7899':;97<'=$%&*4>'?%.2$&@A'*"B*%B"+$3A'$C'.24'D$,-30'.&43)'EFG'H-B.4&'1-.2'B"D)"'I'799J'%A-30')"."'
:7'

 
 #  $'6*;68'*+) , '-A-7*+)  1)8+  VK:  '&'  <)$$-.=*+ . #*I.>0->  <&;)'  

86$'-  (  '/,  $')A)*- , (  %6%/, /$*/(*+)  A8/-?(/;-').-   16')8-6.=*+N  0)**/ -
$'),  <&;&' ')8>'=  $(/D  ;))$A/$/<*/$'= , A8/-?(/;-').=*/$'=  '8&;6  A8- *) -
<.62/A8->'*+N  %/$1-7)$%-N 9*)82->N. 



!

!%)%!

 
 
"/2;6  -;&'  1/E*+)  8)?/*6*$+  -  %/*'8  8)?/*6*$+   %/$1-7)$%-N 9*)8-

2-,  ($)  1+ , ($)  8+*%-, $/'+  *67-*6D'  1)*>'=$> ($.);  ?6 -?1)*)*-)1   9'-N 
9*)82-, . 4+  ($)  7&'=-7&'= $'6*/(-1$>  ;8&2-1- , */  </.))  ($)2/   (+-28+(6D'  
') , 7=- %/$1-7)$%-) 9*)82--  -;&' : 86$')'  $%/8/$'= (86E)*->  F)1.-  .-06  '-A6  
1/1 <.62/;)*$'(&D' , /*-  *6 %/*),  A8-C./  -N (8)1> ; ?61);.>)'$>  $%/8/$'= 
(86E)*->  F)1.-   </.=C)  A8-?*6%/( .-;)8$'(6  & .-0  '-A6  5/5É 

U 1)O;&  A-%61-, 1)O;&  $-.=*+1-  8)?/*6*$61-  -  %/*'8  8)?/*6*$61-  
%6O;+, A$-N/'-A  $ </.=C),  ()8/>'*/$'=D  $61/ $/N86*>)'  $(/D  $61/$'= -  
'-N/*=%/  -?1)*>)'$>  A/;  (.->*-)1  1>2%/, $-.+ . #$')8/-;+  ;)I/81-8&D' , 
?616?+(6D', 1)C6D'  A/*>'=  9'/'  A8/0)$$: $(/-1-  91/0->1-  /*-  $1)E6D'  
*6C)  $/?*6*-)  $ 6*6.-?6 2.6(*+N A8-7-*  *6 -8860-/*6.=*+)  A/()$'(/(6*-> , 
&'()8O;)*-> , (+2/;*+)  ;.>  /<E)$'()**-%/( . 

M.> '/2/ , 7'/<+  &$A)C*/  A8/N/;-'=  '6%-) A)8-/;+  /<E)$'(/  ;/.O*/   
A8)/<86?-'=$>, A/;*>'=$>  *6 */(&D  $'&A)*= 86?(-'->  -.-  /*/  86$A6;)'$>. 
@*/(= /<86?/(6(C-)$>  $/0-&1+  A/,;&'  A/ A&'-   A8)/<86O)*->  ;6.)) . @$) 



!

!%)&!

*)2681/*-7*/)  A8- 9'/1  /'<86$+(6)'$> , </.))  2681/*-7*/)  $/N86*>)'$>. 5/  
9'/  A8/-$N/;-'  .-C=  (  $.&76) *6C)2/  $/?*6').=*/2/ , $(/</;*/2/  (+</86  
;6.=*),C)2/  *6A86(.)*->  86?(-'-> . 

 
 
803;"<)%4)  2*);)%4  205%)$%0' "/*43%02*4  2 ."/24.#.".4  4 

.4%4.#.".4  6+"342;4%03&:  -%)+64'  /"/  +#A)N4, 6+"%4(& 3"N%)'Q4:  
-*";03 , (4/503   +"D34*49 20(4#."  

 
Q$.-  A/$.)  (+$/%/,   $/.*)7*/,  6%'-(*/$'-  -;)'  ?61);.)*-)  $%/8/-

$'-  (86E)*->  F)1.- , '/  7)./()7)$'(/  A/;'6.%-(6)'$>  % -?1)*)*-D  (  $'/8/*&  
.-0  '-A6  5/5.  

:1/'8-1 . 
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34#5678977#:;#&&#<7=#

!!"#$%#&!
$'()*+',!!
%'$-./0'1#-'.',2!
'$'3/11'!-)%#!454!!

!
"#$%#&!!
$'()*+',!
!%'$-./0'1#-'.',2!
'$'3/11'!-)%#!656!

78#9'%.):-1'!!
&8:!!$-.#1!!!
!-)%#!656!

78#9'%.):-1'!!
&8:!!$-.#1!!!
!-)%#!656!

!"#$%&'(#$)*+,*&'(&%-./*$#-0(.(/"#$%&'(#%$1$#-0(/1&2+*.'(3+4) .(56789:67;<=(
(#4+*.)&#0(*.>%$?(#$)*+,*$?(&%-./*$#-0@(.(4+A)+**$?(#%$1$#-0@(/1&2+*.'(
(3+4).(569<<(B(698<=C(3&-+4(/*$/0(/"#$%&'(#%$1$#-0(/1&2+*.'(3+4).(
(5(69D9:(69E8=(.(/"#$%&'(#$)*+,*&'(&%-./*$#-0(.(-CAC(

78#9'%.):-1'!!
&8:!!$-.#1!!!
!-)%#!656!  

 
#1)**/  A8- $/7)'6*--   286(-$A-*/(+N  -  9.)%'8/162*-'*+N  %/$1--

7)$%-N 9*)82-,  *)<.62/A8->'*+N  ;.>    $'86*+ , *68/;6  Ð /*-  86$A6;6.-$=, 



!

!%)'!

$*-O6.-  ')1A+  86?(-'-> . :'86*+ , $/0-&1+   $ ;/1-*-8/(6*-)1   /'*/$-').= -
*/  A8/'-(/A/./O*+N  A$-N/'-A/(  *67-*6.-    86?(-(6'=$> </.))  (+$/%-1-  
')1A61- . 

!"#$%!"&$'
()*+,''
-.*/012''
0/3.4+456'
5'7.58)9/57)8)''
:4/0;)18)'
'
'
<=0.-+>'?/08+4)1'
=.@2+'='4)A!

!BCB%!BD#'
<=0.-+>''
?/08+4)1'
-.*/012+''
0/3.4+456>'
EFG'=.@2)''
H'4)A'

 
B'6  ?6(-$-1/$'=  A8/>(-.6$=  -   (  K/$$-- . 
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34#5678977#:;#&&#<7=#

!!"#$%#&!
$'()*+',!!
%'$-./0'1#-'.',!!

!
"#$%#&!!
$'()*+',!
!%'$-./0'1#-'.',!

23#4'%.)5-1'!!
&35!!$-.#1!!!
!-)%#!676!

23#4'%.)5-1'!!
&35!!$-.#1!!!
!-)%#!676!

!"#$%&%'()**
+$%,)-"#.*
*/0%11%**
2.11((*

23,./*,**$%4,(5((*
*2.11((*
23,./*,**
$%4,(5((*
*2.11((*

!"#$%&'($)*+&,(-.('","/)()01$2%+"3&*'(%'"/)&2%(,'"-%()!"1 '4&5)61&*".+(7%'8$))
))917)+&:'8;)-"4(<3",)=),">$9>(;)()."%$+7,>(;)+$:"'&'-8)-)2"-3(#$ -2(3())
)))))))))))))))))))))))))))0'$+*(73(5))9"17)??@)A"--(()"%)??@)!BC))

6$(7.&*/*
,0%15(*,*
2.11((*
$"4.8%5.$.,9*
8.,.:*;0(53*

 
@+$/%6> ?6(-$-1/$'=  8&$$%-N /'  %/$1-7)$%-N 9*)82-, , 9II)%'  ;(/, -

*/2/  ?6O-16   /<&$./(-.-  '/'  I6%' , 7'/  1+  ;/$'6'/7*/  <+$'8/  A)8)$'86-(6 -
)1$>  A8- 8)?%/1 -?1)*)*--  %/$1-7)$%-N 9*)82-, . 56C6 -$'/8->  <&%(6.=*/ 
(A.)')*6  (  *-N . 

Q$'= ($)  /$*/(6*->  A/.626'=,  7'/   (  A)8-/;  G86O;6*$%/, (/,*+  ;) -
.)*-)  *6 <).+N  -  %86$*+N A8/-$N/;-./  -  A/ A8-*0-A& A8-*6;.)O*/$'- , ()8 -
*/$'-  &N/;>E),  A86(>E),  9.-') , -  A/ A8-*0-A& 2)*)'-7)$%-N , A$-N/'-A/./ -
2-7)$%-N /'.-7-, . B'/  A/;8/<*/  /A-$6*/  (  /';).=*/1  -?;6*--  ($1.: 15, $'8. 
213-227). @ %/*)7*/1  $7)')  (/  2.6()  <)./2/  ;(-O)*->  /%6?6.-$= "/.76%  
U.)%$6*;8 @6$-.=)(-7 , _;)*-7  5-%/.6,  5-%/.6)(-7 É B'/  *)  7-$'/   8&$-
$%-) I61-.-- . M)*-%-*  U*'/*  #(6*/(-7 , A/ ;&N&, A/ $&'-  8&$$%-, 7)./()% , 
/'%6?6.$> <+'=  ?61)$'-').)1  & U. "/.76%6. 

4/O*/  A/$1/'8)'=  (  -*')8*)')  /  A8/-$N/O;)*--  I61-.--  _;)*-7 . 
K6?*+) 1*)*-> . 5/  *-  (  /;*/1  -$'/7*-%)  1+  *)  *6,;)1    A8-*6;.)O*/$'=  
*/$-').),   I61-.--  *6 100 A8/0)*'/(  % $.6(>*$%/1& 8/;& . "/.76%  U. @. -?  
'&8)0%/2/ 8/;6 . Q2/ A86A86A86;);  - <+(C-,  %/1)*;6*'  '&8)0%/,  %8)A/$'- 
]/'-* , /*  ))  $;6.  8&$$%-1 (/  (8)1>   8&$$%/-'&8)0%/,  (/,*+ .  

M6, *6;/  A8-?*6'=  >(*+)  ?6$.&2- 1*/2-N   .-7*/$'),  A)8);  K/$$-), , 
%'/ 91-28-8/(6.  A/$.)  86?28/16 <).+N . L1/.>'=  -N (%.6; (  *6C)  <&;&E))  
*).=?>.  



!

!%))!

M6, /0)*-(6'=  *6;/   .D;),  *)  A/ -N 8/;$'()**-%61 , 6 A/ -N ;).61 .  
# , $%/8)) ($)2/ , $61/)  $&E*/$'*/)  ;).)*-)  8&$$%-N (/  (8)1>  286O;6*$%/, 
(/*+  A8/-$N/;-./  *)  A/ A8-*0-A&  ?6 <).+N  -.-  %86$*+N,  ?6 $/0-6.-?1  -.-  
?6 $61/;)8O6(-) , ?6 8)(/.D0-D  -.-  ?6 %/*'88)(/.D0-D É  U A/ A8-*0-A& 
;&N/(*/$'-  -  <)? ;&N/(*/$'- É H8-  '6%/1 A/;N/;)  (  /;*/,  28&AA) /%6O&'$> 
'6%-) .-7*/$'-  %6% ! . 4 . `6A/C*-%/( ,  U. 4 . @6$-.)($%-,,  V . # . 3/.<&N-* ,  
W. U. G/(/8/( , U. # . M)*-%-*  -  ;8 . @ ;8&2/,  28&AA) /%6O&'$> ') , %'/ A8/>(-.  
/$/<&D O)$'/%/$'=  %  1-8*/1&  *6$).)*-D . @);= <+.  -  %86$*+,, -  <).+,  ')8 -
8/8 . !).+,  ')88/8  *676.$> 86*=C)É 

M&N .)O-'  (  /$*/()   .D</,  '-A/./2--  WD;), .  3-A  5/5 *)  (  $-.6N 
$61/ $/N86*-'=$> %6% /<E*/$'=  (*)  '6%/2/ ;&N6, (*)  /<R);-*>DE),  *68/;   
(+$/%/,  -;)- .  

G)*/'-A , 26A./28&AA6  ()8/>'*/$'*/  A8/>(.>D'$>  A/1-1/  *6C),  (/ -
.- , /$/<)**/  8).=)I*/   *6 A-%6N -?1)*)*->  $%/8/$'-  (86E)*->  F)1.- .  #  
%6O;+, 86? (  1/'-(60--  .D;),  /'86O6)'$>  </8=<6  ?/(6 2)*  -  ;&N/(*+,   (+ -
</8 %/*%8)'*/,  .-7*/$'-  (  ;6**+,  1/1)*'  (8)1)*- . 56 A)8)./1*+N  1/1)* -
'6N -$'/8--   ;).)*-)  .D;),  -;)'  </.))  A/  ;&N/(*/1&  (+</8& .  5)  )$'=  .-  
'6%-) $-'&60--   /$/?*6**/  $/?;6**+,   $A/$/< /'</86   .D;),  /A8);).)**/2/  
'-A6 , ;&N6? 

:')A)*=  (.->*->  $/.*)7*/,  6%'-(*/$'-   *6 /<86?/(6*-)  -  86$A6; ;- -
*61-7)$%-N $')8)/'-A/( , '/  <-C= %&.='&8+ (  C-8/%/1  $1+$.)  9'/2/  $./(6 , 
?6(-$-'  /'  2)*)'-%-  A/A&.>0--  -  %/*%8)'*+N ))  A8);$'6(-').), . Q$'= $'86*+  
$  86?*/,  ?6(-$-1/$'=D  ')1A/(  $(/)2/  86?(-'->  /'  $/.*)7*/,  6%'-(*/$'- .   

3)1A+  86?(-'->  *)%/'/8+N  $'86* , %6% ;/.-  /'  1-8/(/2/  @@H,  )$'=  $ 
*676.6 *6C),  98+. 



!
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@+<)8)1 -?  /A&<.-%/(6**/,  86</'+  ($1.: 2,  A8-./O)*-)  6)  ;6**+)  

/  $')A)*-  ?6(-$-1/$'-  8/$'6  @@H 9'-N $'86*  ($ 1961 A/ 2021 2/;+ , '/  )$'=  ?6 
60 .)' )  /'   $/.*)7*/,  6%'-(*/$'-  -  286(-$A-*/(+N  %/$1-7)$%-N 9*)82-, . 

56 A8/'>O)*--  A/$.);*-N  60 .)' , ?6 ($)  (8)1>  A/ %/'/8/1&  & *6$ 
)$'=  '/7*+)    ;6**+)   /  ')1A6N 9%/*/1-7)$%/2/  8/$'6  -  %/$1-7)$%-1 9*)82- -
>1, #*;->  86?(-(6.6$= .&7C)  A8- </.))  (+$/%-N ?*67)*->N 7-$).  @/.=I6 , 
"-'6,   A8- 9'/1  ')8>.   ')1A+  $(/)2/  86?(-'-> .  
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W%"$)%4)  /0-PP4(4)%*03  /0++)59(44  .)N<#  LOD, $425".4  R05EP" 4 
*).;".4  +02*" RRG%% 2 1961 ;0  2021 60<&, 2+)<%4) *).;&  +"D34*49 
<"%%&: 2*+"% D" 60 5)*  (2 1961 ;0  2021, 2 1961 ;0  1986, 2 1987 ;0  2021 60-
<&) A)D #$)*"  /#.#59*43%060  -PP)/*"  /02.4$)2/4:  -%)+64' , *0 )2*E A)D 
2<346" <"%%&: 0*%024*)5E%0 <+#6 <+#6" 
 

 
 

:8);*-,  
A8-8/$'  
@@H %% 
1961-2021 

:8);*))  
A8-8/$'  
@@H 
%% 
1987-
2021 

:8);*))  
A8-8/$'  
@@H 
%% 
1961-
1986 

:8);*))  
A8-8/$'  
@@H 
1961 - 
2021 

R c 
LOD 
1961-
2021 

R  $ 7-$./1   
@/.=I6  1961 - 2021

Russian 
Federation 0,77 

0,77 

 

0,77 -0,72 -0,06 

India 3,17 3,33 3,98 3,15 0,17 0,15 

China 6,74 8,20 4,76 6,74 -0,07 -0,08 

World 1,87 1,64 2,19 1,87 0,07 -0,11 
United 
States 1,95 

1,56 2,48 1,95 0,15 -0,13 

Indonesia 3,15 3,33 3,98 3,15 0,17 0,15 
United 
Kingdom 1,91 

1,52 2,18 1,91 0,22 0,08 

Spain 2,44 1,50 2,08 2,44 0,25 0,04 

Germany 1,73 1,42 2,43 1,73 0,30 0,21 

France 2,06 1,21 2,33 2,06 0,38 0,16 

Italy 2,00 0,78 2,78 2,00 0,39 0,20 
 
B'/  ;6**+)  <)? &7)'6 9II)%'6  %&1&.>'-(*+N A8-7-* . :  A8-1)*)*-)1   %&1&-
.>'-(*+N  1)'/;-%   ;/%6?6').=*/$'=  (+;(-26)1+N  ')?-$/(  (/?86$'6)' . 5/  1+   
A/(+$-1  &8/()*=  ;/%6?6').=*/$'-  -  A&')1   86$C-8)*->  -$'/8-7)$%-N  861/% 
'6%-N  $/A/$'6(.)*-, . 

J'()'-1  *6 (/A8/$ : 6 %6% <+./  (  '/  (8)1> , A/ %/'/8/1&  & *6$ '/7*+N  
$/(8)1)**+N  ;6**+N   A/ %/$1-7)$%-1 9*)82->1 *)' ? 

 



!
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!"#$%&$'()'*+,-$".+/),),01%$%$,%))2"#,).+3'$)
1,3')-)1,3"-"1)445).)6777)8")6977):"2;)

 
 U*6./2-7*/ . 4+  -1))1   ;/$'6'/7*/   &$'/,7-(+)  ?6(-$-1/$'-    -?-

1)*)*->  A8/-?(/;-').=*/$'-  '8&;6  86?*+N *68/;/( , 6 ($.);$'(-)  9'/2/  -  
86?*+) ')1A+  9%/*/1-7)$%/2/  8/$'6 ,  /'  -;&E-N  %/$1-7)$%-N 9*)82-, , (  
76$'*/$'-  /'  $/.*)7*/,  6%'-(*/$'- . 

B'/  $(>?6*/ $ 2)*)'-7)$%-1-  /$/<)**/$'>1-  A/A&.>0-- . H8-  (+$/ -
%/,  $/.*)7*/,  6%'-(*/$'-  ;/.>  #*;--  (  1-8/(/1  @@H 8/$.6 , 6 "-'6>  $O--
16.6$= *6 ($)1  -$'/8-7)$%/1  A)8-/;)  -N $&E)$'(/(6*-> . F*67-'  (  <.-O6, -
C-)  2/;+  (-;)'  0-%. 8/$'6  $/.*)7*/,  6%'-(*/$'- )  #*;->  *67*)'  86?(-(6'=$> 
</;8)) .  

5/  </.))  $'86*+  1-86 ?6(-$>' (  $(/)1  86?(-'--  /'  286(-$A-*/(+N  
%/$1-7)$%-N 9*)82-, . 

@ *6C)  (8)1>   (%.6;  (  1-8/(/)  @@H  $'86*  ;.-').=*/  /A8);).>(C-N  
')*;)*0--  1-8/(/2/  86?(-'->  (/*-  *6 $N)1)) $'6.  A6;6'=  (  %/$1-7)$%-, A)-
8-/; , %/'/8+,  <.62/A8->')*  ;.>  &$./(*/  A86(/A/.&C68*+N *68/;/( .  
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$'()*+',!!
%'$-./0'1#-'.',2!
'$'3/11'!-)%#!454!!

"#$%#&!!
$'()*+',!
!%'$-./0'1#-'.',2!
'$'3/11'!-)%#!656!

78#9'%.):-1'!!
&8:!!$-.#1!!!
!-)%#!656!

78#9'%.):-1'!!
&8:!!$-.#1!!!
!-)%#!656!

78#9'%.):-1'!!
&8:!!$-.#1!!!
!-)%#!656!

!"#$%$%&$'()*&'+,-.%'
/'#&-)/)#'001'2-&'
3)+#&4$+3&5'6%$-7&85''
9*.7)2-&8,%:5'(*8'
;+*)/%)'
2-./)2)*;<.-%:5'
%.-)()/'=>?@A=>B@'
7)(:'

 
 
 
B'/  A8/-?/C./  *6 A-%)  ?61);.)*->  $%/8/$'-  (86E)*->  F)1.-  (  $'/ -

.)'*-N  0-%.6N A/$.)   ;.-').=*/2/  A)8-/;6   (+$/%/,  $/.*)7*/,  6%'-(*/$'- , 
%/'/86> A/1/26.6  86?8&C6'= %&.='&8*+, $./,   & &$./(*/  .)(/A/.&C68*+N  
*68/;/( . H/$.);/(6').=*/$'=  -?1)*)*->   ;/.-    $'86*  (  1-8/(/1  @@H:  (+ -
$/%6> $/.*)7*6>  6%'-(*/$'=  86$C6'+(6)'  ;-*61-7)$%-)  $')8)/'-A+ , %&.='&-
8&  ($)N *68/;/( , ?6')1   -;&'  286(-$A-*/(+)  %/$1-7)$%-) 9*)82-- , %/'/8+)  
*)  <.62/A8->'*+  ;.>  /;*-N  $'86* , */  ()$=16 A/;N/;>E-)  ;.>  ;8&2-N, 1)*> -
D'$> ')1A+  86?(-'->  9'-N $'86* , -N ;/.>  (  1-8/(/1  @@H. F6')1  -?1)*-( -
C-,$>  $/0-&1  *67-*6)'   -?1)*>'=$>  A/ $(/-1  (*&'8)**-1  ?6%/*61 86?(-'->  
-  1/O)'  *6 *)%/'/8/)  (8)1>  (  $(/),  ;-*61-%)  /'/,'-  /'  ;-*61-%-  -?1)*)*->  
%/$1-7)$%-N 9*)82-, . 36%-)  *6-</.))  $&E)$'()**+)  -?1)*)*->  A8/-$N/;>'  
$/  $1)*/,  A/%/.)*-,  (  9'-N $'86*6N. "6O;/)  A/%/.)*-)  *)$)'  *6 $)<) /'A)76 -
'/% ')N  %/$1-7)$%-N 9*)82-, , A8-  %/'/8+N 8/;-./$=  -  (/$A-'+(6./$= . :(>?= 
%6O;/2/ A/%/.)*->  $ <.-?.)O6E-1-  A$-N/./2-7)$%-  ?6%/*/1)8*6. 



!
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:I/81&.-8/(6*  ?6%/* '8)N A/%/.)*-, : '8)'=)  A/%/.)*-)  9.-'+  <)? 
%/.)<6').=*/2/  86?(-'-> , %/.)<6').=*/,  $1)*+  /;*/2/  8)?/*-8&DE)2/  A$--
N/'-A6  *6 ;8&2/, , ')8>)'  $A/$/<*/$'=  &A86(.>'= 9II)%'-(*/  /<E)$'(/1 . 

5/  '6%6> ./2-%6, ?6%/* I/81-8/(6*->  9.-'  ()8*+  '/2;6 , %/2;6 86?(--
'-)  /<E)$'(6  -;)'  </.)) -1)*))  <)$%/*I.-%'*/ . @ '/  O) (8)1>  (*&'8)**-)  -  
(*)C*-)  %/*I.-%'+ , A8/<.)1+  1/2&'  (*/$-'=  (   86?(-'-)  *)16.+)  *D6*$+ , 
;/  $')A)*-  $/?;6*->  *)/<N/;-1+N  &$./(-,  <+$'8/2/  /<*/(.)*->  9.-'+ , (+ -
;(-O)*->  &1*+N, $A/$/<*+N .D;),  (  9.-'& , /<*/(.)*-)  ))  -.-  <+$'8+N -?-
1)*)*-,  (  $'/8/*&  I/81-8/(6*->  *&O*+N $A/$/<*/$'),   $&E)$'(&DE),  9.- -
'+ . 

H8/0)$$+  /<R);-*)*->  /<E)$'()**-%/(  A8/-$N/;>'  A/($)1)$'*/ . 
B'/  Ð ($)/<E))  >(.)*-) . J<E)$'()**-%-  28&AA-8&D'$>, *)?61)'*/  ;.>  ')N , 
%'/ *)  $A/$/<)*  % '6%-1 *)I/816.=*+1  /<R);-*)*->1 , ?6N(6'+(6D'  (.6$'= ,  
8&%/(/;>E-)  A/$'+ . Q$.-  A8/6*6.-?-8/(6'=  -$'/8-D , '/  $'6*)'  A/*>'*/ , 7'/  
9'/  A8/-$N/;-./  (/  ($)N -1A)8->N, (/  ($)N 2/$&;68$'(6N, (/  ($)N %8&A*+N -  
1).%-N %/1A6*->N, (/  ($)N %/..)%'-(6N  .D;), . !/.))  '/2/ , -1)**/  9'-  A8/-
0)$$+ >(.>D'$>  A8-7-*/,  86$A6;6 -1A)8-, , 2-<).-  2/$&;68$'( , 86?/8)*->  
A8/0()'6DE-N  %/1A6*-, . H8-7P1, ($P A8/-$N/;-'  (  $//'()'$'(--  $ ?6%/*/1 
'8PN A/%/.)*-, . 

#1A)86'/8 , 2.6(6 2/$&;68$'(6, ;-%'6'/8  '6% O), %6% -  8&%/(/;-').=  
.D</,  %/1A6*-- , 86</'6DE-,  *6A8>O)**/ , *6 286*- $(/-N  I-?-7)$%-N  -  
A$-N-7)$%-N $-. , (+*&O;)**/  /%8&O6)' $)<> .-061- , $ %/'/8+1-  )1& %/1-
I/8'*/  &A86(.>'= $(/-1-  A/;;6**+1- . F6%/* 2.6$-' , 7'/  A)8(/)  A/%/.)*-)  Ð 
9'/  -1A)86'/8 , ;-%'6'/8 , .-;)8  -  )2/  /%8&O)*-), 9.-'6 , $ %/'/8/,  /*  ?6N(6-
'+(6.  (.6$'= , ;/<-(6.$>  ?*67-1/,  0).- , (+(/;-.  2/$&;68$'(/  -? %8-?-$6, '/  
)$'=  ;).6.  7'/ -'/  (+;6DE))$> . B'/  9.-'6  8)?/*6'/8/( , -  /*6  &A86(.>)'  
&$A)C*/  A8- $(/),  %/$1-7)$%/, 9*)82-- .  

@'/8/)  A/%/.)*-)  Ð 9'/  &O) .D;- , %/'/8+)  /%8&O6.- -1A)86'/86 . 
J*-  *)  8-$%/(6.-  O-?*=D A8- ?6N(6') (.6$'- , /*-  *)  ?*6D' , 7'/  '6%/) 86?-
2*)(6**+,  *68/; . B'/  .D;- , %/'/8+)  >(.>D'$>  *6$.);*-%61-   A8);$'6(-') -
.),  9.-'+  A)8(/2/  A/%/.)*->  -  >(.>D'$>  A/$'8)?/*6'/861- . B.-'6  ('/8/2/  
A/%/.)*->  &O) %67)$'()**/  -*6> , 6 % *),  A8-$A/$6<.-(6)'$>  9.-'6  '8)'=)2/  
A/%/.)*-> . @/'  9'/  &O) *)7'/ .  

H8);$'6(-').-  9.-'+  '8)'=)2/  A/%/.)*->  Ð A/$'A/$'8)?/*6'/8+  Ð 
-$')8/-;*+ , &1)D'  &./(-'=  1*)*-)  -  O).6*-)  *676.=*-%6, $%./**+  % *) -
I/816.=*/1&  /<R);-*)*-D , A/(+C)*/  91/0-/*6.=*+ . L;-(-').=*/ , */  A8/-
$'/,  6*6.-?  %6;8/(/2/  8)?)8(6 *62.>;*/  A/%6?+(6)' %'/ $'/-'  ?6 A)8(+1-  
.-061- .  Q$.-  A/ 8)?&.='6'61  ')$'-8/(6*->  *6<.D;6)1  8/$'  -$')8/-;*/$'-  



!
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A8- 1-*-16.=*/,  16*-6%6.=*/$'-  -  *)(+$/%/,  $-.)  .-7*/$'-  Ð ($P, A8-)N6-
.- . B'/  A8-?*6% A/$')A)**/,  A/<);+  /<E)$'()**-%/( . M6.=*),C))  86?(-'-)  
%/1A6*--   A8/<.)1*/ . M6.=C) Ð (  .&7C)1  $.&76) $'62*60->.  

L  /<E)$'()**-%/(  </.))  86?(-'  $/0-6.=*+,  -*')..)%' , 1)*))  Ð 
A8);1)'*+, . J*-  A8/,;/N-  (  $-$')1)  1)O.-7*/$'*+N  /'*/C)*-,  -  <)$A/-
1/E*+ , %/2;6 *6;/  7'/ -'/  $;).6'=  %/*%8)'*/ , N/'>  1/2&'  *6,'-  &$A)C*/2/  
-$A/.*-').> , 6 ?6')1  A8-A-$6'= .6(8+  $)<). 5/  )$.-  A/86O)*-) , *)&;676 Ð 
(-*/(*+  <&;&' -$A/.*-').- . J<E)$'()**-%-  ')8>D'  7&($'(/  A8/$'/2/  7)./ -
()%6, '6% %6% ($)  &$-.->  *6A86(.)*+  *6 /</O)$'(.)*-) , A/*-16*-)  $-.=*+N  
1-86 $)2/, *6 *676.=$'(/ . U A$-N/'-A+  & *676.=*-%/(  -  A8/$'+N .D;),  86?-
*+) . U%'-(*/$'=  2/./(*/2/  1/?26 & *-N  A8/>(.>)'  $)<> *6 86?*+N 76$'/'6N. 
J'$D;6  A/*-16*-)  /;*-N  $/7)'6)'$>  $ *)A/*-16*-)1  ;8&2-N. K6$'P' *)86-
()*$'(/ . @/ ($)1 . K6$'P' *)A/*-16*-)  1)O;&  9.-'/,  -  /$*/(*/,  16$$/,  
*68/;6 .  

S8)?1)8*6> 91/0-/*6.=*/$'=  9.-'+  '8)'=)2/  A/%/.)*->  A8-(/;-'  % 
'/1& , 7'/   /*6  *67-*6)'  *)A/$8);$'()**/  8)62-8/(6'=  *6 -?1)*)*-)  $/.*)7 -
*/,  6%'-(*/$'- . @+$/%6> $/.*)7*6>  6%'-(*/$'=  A8-(/;-'  '6%-N .D;),  (  $/ -
$'/>*-)  A$-N/A6'-7*/$'- . H8-*-16'=  86?&1*+) 8)C)*->  (  '6%/1 $/$'/>*--  
*)(/?1/O*/ , 7)1  *)A8)1)**/  $'8)1>'$>  (/$A/.=?/(6'=$>  $/$);*-)  2/$&;68-
$'(6  .-</  $/<$'()**6>  %/*'89.-'6 , %/'/86> (-;-'  <)$A/1/E*/$'=  -  /286*- -
7)**/$'=  (.6$'- .  

:/7)'6*-)  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  $ *)26'-(*+1- , 86?;-86-
DE-1-  A$-N-%& ;8&2-1-  %/$1-7)$%-1- A/.>1- , 9*)82->1- ,  A8-(/;-'  % 8)-
(/.D0->1 , % %86N& 86*))  $/?;6**/2/ , % $/0-6.=*/,  -  91/0-/*6.=*/,  *)$'6 -
<-.=*/$'- , % 8/$'&  A$-N-7)$%-N /'%./*)*-, . H8);A8->'-> , %/1A6*-- , %/8A/-
860-- , (/  2.6()  %/'/8+N $'/>'  A8);$'6(-').-  '8)'=)2/  A/%/.)*-> , (  '6%-N 
&$./(->N  *)A8)1)**/   86?/8>D'$>.  

H/;'()8O;)*-)1  ;),$'(->  ?6%/*6 '8PN A/%/.)*->  >(.>)'$>  -$'/8->  
*6C),  $'86*+ . K)(/.D0--  1905 -  1917 2/;/( ,  $/<+'->  1991 -  1993  2/;/(  Ð 
9'/  86$%/. %/..)%'-(*/2/  <)$$/?*6').=*/2/  *60--  *6 I/*)  *6-(+$C),  $/. -
*)7*/,  6%'-(*/$'-  (  $/7)'6*--  $ *)26'-(*+1- , ;)$'8&%'-(*+1-  %/$1-7)-
$%-1- A/.>1- , 0-%.-7)$%/) ;),$'(-)  %/'/8+N *6 F)1.D  ?6;6P'$> ;(-O)*-)1  
A.6*)' -2-26*'/( . B'/  Ð I6%' , -1)DE-,  $)8=P?*/) $'6'-$'-7)$%/)  /</$*/(6 -
*-) . 

Q$.-  (  ')7)*-)  '8)N A/%/.)*-,  %/$1-7)$%-) 9*)82--  *)  8/O;6D'  
(*/(=  A/%/.)*-)  9*)82-7*+N -  6%'-(*+N .D;),  -.-  )$.-  *6 A8/'>O)*--  '8)N 
A/%/.)*-,  *)  <+./  & *68/;6 , $'86*+  (+?/(/(  (U. 3/,*<- ), &28/?, ;.>  86?8)-
C)*->  %/'/8+N /<E)$'(/  1/<-.-?/(6./  ($)  $(/-  8)$&8$+ -  .&7C-N .D;), , 
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'/   /*/  *67-*6)'  86$A6;6'=$>.  U (+?/(+  -  &28/?+ *&O*+  ;.>  '/2/ , 7'/<+  (/  
2.6()   681-- , $'86*+ , 9%/*/1-%-  ($'6.-  $61+) ;/$'/,*+) , 6 *)  $61+) &2/; -
.-(+)  -  /<E-').=*+) . J<E)$'()**-%-  ?6 '8-  A/%/.)*->  .)2%/ A)8)N(6'+(6 -
D'  (.6$'=  & ;),$'(-').=*/  ;&16DE),  -  9II)%'-(*/,  9.-'+  ;(6  A/%/.)*->  
*6?6;.  

!)?   $/N86*)*->  (+$/%/,   ;&N/(*/$'- , N/'>  <+ & 76$'-  *6$).)*->  (  
A)8-/;   (+$/%/,  $%/8/$'-  (86E)*->  F)1.- , $/0-6.=*+)  /<E*/$'- , A/$'8/)* -
*+)  *6 -;)>N  $/0-6.-?16 , $/  (8)1)*)1  ((8)1>  O-?*-  '8)N A/%/.)*-, ) 86$A6-
;&'$> -.-  <&;&' (+*&O;)*+  A8-1)*>'=  >(*/  *);)1/%86'-7)$%-)  1)8+  ;.>  
$61/$/N86*)*-> .  5/  '/2;6   28&AA6 .-0  $ (+$/%/,  ;&N/(*/$'=D , *86($'()**/ -
$'=D ;/.O*6  /<.6;6'=  A/.*/1/7->1-  (.->'=  *6 $()'$%-)  /'*/C)*-> , *6 $()' -
$%&D (.6$'=  -  ;6O)  *6 /'*/C)*->  $/<$'()**/$'- . 

K6*/  -.-  A/?;*/  *6$'&A6)'  0-%. *)<.62/A8->'*+,  ;.>  /;*/2/  '-A6  
.D;),  -  <.62/A8->'*+,  ;.>  ;8&2/2/ .  H/  ($)1  A8-?*6%61 (  <.-O6,C-)  $'/ -
.)'->  -  '+$>7).)'->  <&;&' -;'-  %/$1-7)$%-) 9*)82--  </.))  <.62/A8->'*+)  
;.>  &$./(*/  A86(/A/.&C68*+N *68/;/( . 

M6, 6<$/.D'-?-8/(6'=  (.->*-)  %/$1-7)$%-N 9*)82-,  *6 86?(-'-)  $/ -
0-&16 *)&1)$'*/ .  Q$'= -  $/<$'()**/   $/0-6.=*+)  ?6%/*/1)8*/$'-  86?(-'->  
/<E)$'(6 .  

36%,  *6 A8-();)**/1  286I-%) -?1)*)*-)  ;/.-  $'86*  1-86 (  1-8/(/1  
@@H <+./  -*')*$-(*+1    A/$.)  II 1-8/(/,  (/*+ .  

:/0-6.=*+)  ?6%/*/1)8*/$'- ,  ?6%/*/1)8*+)  -?1)*)*->  .D;),  (  
A8/0)$$) (/,* ,  %8-?-$/(  %/$1-7)$%-) 9*)82--  *)  /'1)*>D' .  

 
 
 
 
 



!

!&+'!

80;02*"35)%4)  +"D34*49 20(4#."  2 +"D34*4).  "%"5064$%&: 2*+#/*#+   3 
;+0Q50.  4 3&935)%4) ;)+40<03 ,  ;+4$4% "%0."54'  3 %).   

 
B'/  ;/%6?6*/ -$'/8-), . 

!

!"#$%%&'()*+',(#-./012,('34.-&,5%6789:-!*5.;;
!"#$%%&'()*+',(#-./012,('34.-&,5%67<<<-!*5.;
!"#$%%&'()*+',(#-./012,('34.-&,5%667=>-!*5.;

!"#$%&'()*$+,-.$/0/1'2$3%'+4/3&/($-)*$+5-'6),%'++
+++++++++7%/)/8'2$3%/9+8/:'+;'83%/9+'85$-''+

 
:/A/$'6(-1  8/$'   9%/*/1-7)$%/,  1/E-  K-16 $ 286(-$A-*/(+1-  %/$-

1-7)$%-1-  9*)82->1- . M6**+)  $/(8)1)**+N  .6</86'/8-,  A/ '/1&  (8)1)*-  
?61)*>'  $ (+$/%/,  $')A)*=D  ;/$'/()8*/$'-   A/%6?6').-  &8/(*>  "6$A-,$%/2/  
1/8> . Q2/ (+$/%-,  &8/()*=  $(>?6* $ ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.- , 
*-?%-,  Ð $ ))  8/$'/1 . 



!

!&+(!

!

!

!"#$%%&'()*+',(#-./012,('34.-&,5%6789:-!*5.;;
!"#$%%&'()*+',(#-./012,('34.-&,5%67<<<-!*5.;
!"#$%%&'()*+',(#-./012,('34.-&,5%667=>-!*5.;

!"#$%&'#(
)'*%*+#,-.'*/*(
0*12-+&(3(4#+.'*5(
#+0-"##(#(
'*6#,-.73*(3*-%%89(
3(&"+##(

!"#$%%&'()*+',(#-./012,('34.-&,5%6789:-!*5.;;
!"#$%%&'()*+',(#-./012,('34.-&,5%67<<<-!*5.;
!"#$%%&'()*+',(#-./012,('34.-&,5%667=>-!*5.;

!"#$%&&'#()*+,-""*

!"#$%&&'#()*+,-""*."-+/*0,"1&+2"*%3'*42'&'-"5%#2'3'* 0'67%-+*
****"*8,'9%&)*:+#0";#2'3'*-',<*=*-+,2%,+*2'#-"5%#2">* 4&%,3";*

 
LA6;%- (  86?(-'--  9%/*/1-%-  K-16 ;/  /A8);).)**/2/  (8)1)*-  $/( -

A6;6.-  $ A-%61- 8/$'6  $%/8/$'-  (86E)*->  F)1.-  (1).)./  "6$A-,$%/)  1/8) ).  
H-%- (  86?(-'--  7)'%/  $(>?6*+ $ ?61);.)*-)1  $%/8/$'-  (86E)*->  F)1.- . 
M/<6(-1  ;.>  &<);-').=*/$'-   ;6**+)  A/ </.=C-1  0-%.61 -?1)*)*->  &8/(*>  
"6$A-,$%/2/  1/8> : /*/  $/(A6;6)'  $ 0-%./1  %/$1-7)$%-N 9*)82-, . 



!

!&+)!

!

!

!"#$%&'#(
)'*%*+#,-.'*/*(
0*12-+&(3(4#+.'*5(
#+0-"##(#(
'*6#,-.73*(3*-%%89(
3(&"+##(

!"#$%&&'#()*+,-""*

!"#$%&&'#()* +,-""* ."-+/* 0,"1&+2"* %3'* 42'&'-"5%#2'3' * 0'67%-+* "* 8,'9%&)*
:+#0";#2'3'*-',<*#*6'=+9$%&"%-*82+1+(%$<*'*#'90+6%&""*9,%-%&"*#8>%#(9'9+&"<**
*****."-#2';*"-0%,""*#*='$)?"-*@"2$'-*1+-%6$%&"<*#2','# ("*9,+>%&"<*A%-$"*

 
 
@ </.))  1)*=C-N  0-%.6N   -?1)*)*->  %/$1-7)$%-N 9*)82-,  8-1.>*)  

1/2.-  $61/$/N86*-'=  $(/,  A$-N/'-A , $(/D  %&.='&8&. 5/  A/$')A)**/ , A/ 1)8)  
A8/N/O;)*->  %6O;/2/ -? *-N  /*-  ')8>.-  8)?/*6*$+  $ %/$1-7)$%-1- 9*)82->-
1- . 56 %6O;/1 A/$.);&DE)1  0-%.)  /*-  /'76$'-  ')8>.-  A6$$-/*68*/$'= , *)  
-?1)*>>$= (  $'/8/*&  &$./(*/  A86(/A/.&C68*+N A8- /7)8);*/1  ?61);.)*--  
$%/8/$'-  (86E)*->  F)1.- .  @ '6%/,  $-'&60--  ;.>  86?8&C)*-> -1A)8-- , %&.=-
'&8+, $I/81-8/(6(C-N$>  ;-*61-7)$%-N  $')8)/'-A/(  (  $(>?- $ A6;)*-)1  %6-
7)$'(6  .D;),  *)  N(6'6)'  '/.=%/  (+$/%/,  $/.*)7*/,  6%'-(*/$'- . 

@/'  -  /*6 : 



!

!&*+!

!

!"#$%%&'()*+',(#-./012,('34.-&,5%6789:-!*5.;;
!"#$%%&'()*+',(#-./012,('34.-&,5%67<<<-!*5.;
!"#$%%&'()*+',(#-./012,('34.-&,5%667=>-!*5.;

+++++++++7%/)/8'2$3%/9+8/:'+;'83%/9+'85$-''+ !

!"#$%&'()*$+
,-.$/0/1'2$3%'+
4/3&/($-)*$+
5-'6),%'++
7%/)/8'2$3%/9++
8/:'+;'83%/9+
'85$-''+'+
3/0)$2),<+
,%&'()/3&=+5/+
+4,))*8+%'&,93%'.+
,3&-/)/8/(+

 
 
H8-  8/$')  $/.*)7*/,  6%'-(*/$'-   -1))1  8/$'  -$')8/-;*/$'-   *6$).) -

*-> , $*-O)*-)  8/.-  %/8+ (  8)2&.>0--  -1A&.=$/(  <)$$/?*6').=*/2/ ,  86</'+  
A/;%/8%-  $/  ($)1-  (+')%6DE-1-   -? 9'/2/  $.);$'(->1- .   B%/*/1-7)$%/,  
1/E-  A8- '6%/1 %67)$'() *6$).)*->  &O) *)  N(6'6)'  ;.>  &A86(.)*->  A8/(-* -
0->1- , ;.>  9%/*/1-7)$%/2/  (.6;+7)$'(6  *6;  /%8&O6DE-1- *68/;61- .  J$'6 -
)'$>  &A/(6'= *6 681-D . 5/  7'/<+  ))  $/;)8O6'=  *)/<N/;-16  9%/*/1-7)$%6> 
1/E= , ))  &O) *)' .  J'$D;6  -  ;6.=*),C-,  N/;  -$'/8-- . 

@ 681-- , (  /<E)$'()  *)  16./  -$')8/-;*/ -16*-6%6.=*+N .-0 , A8- 8/ -
$')  $%/8/$'-  (86E)*->  F)1.-  -N 7-$./  86$')' , A8- 8/$')  $/.*)7*/,  6%'-(*/ -
$'-  -N A8/0)*'  /'  A/A&.>0--  $'6*/(-'$>   $.-C%/1  </.=C-1 .  56 *)%/'/8/)  
(8)1>  91/0-/*6.=*+,  -1A&.=$, A/8+(+  -$')8/-;*+N  .D;),  A/1/26D'  ;/ -
$'-O)*-D  0).- . 5/  *6 (8)1> . B'/'  -1A&.=$ <+$'8/  (+;+N6)'$> . @ 861%6N 
-$'/8--  ;.>  9'/2/  N(6'6)'  *)$%/.=%-N 0-%./(  (+$/%/,  $/.*)7*/,  6%'-(*/$'-  
(A/ 10-12 .)' ).  #1)**/  A8- 8/$')  $/.*)7*/,  6%'-(*/$'-  1)N6*-?1  /A/8+  *6 
.-0  '-A6  5/5 ?61)*>)'$>  A$-N/./2-7)$%-1  1)N6*-?1/1  /A/8+  *6 91/0-/ -
*6.=*+N  .D;), , *6 -$')8/-;/( . 



!

!&**!

@ *6$'/>E))  (8)1>  -$')8/-;*/$'=  (  $'86*6N J7 ?6C%6.-(6)'. M.> 
&A86(.)*->  .D;=1-  (  '6%/1 $/$'/>*--   *6;/  <+'=  A/-$'-*)  68'-$'/1 . M(- -
O)*-)   A/.-'-%/(  (  $'/8/*&  68'-$'-?16  *676./$= %6% 86? (  80-)  2/;+ . H8/ -
I)$$-/*6.=*+,  68'-$'  K/*6.=;  K),26*   <+.  A8)?-;)*'/1  :`U   -1)**/  (  
1981 Ð 1989 2/;6N. 

M6 -  (  K-1$%/,  -1A)8--  *6 9'6A) 8/$'6  -$')8/-;*/$'-  *6$).)*->  
A86(-.  5)8/* . W-0/  >(*/  $  A/;/<*+1-  7)8'61-  .-7*/$'- .  H)8);  $61/&<-, -
$'(/1  )1& A8-A-$+(6D'  $./(6 : Ç"6%/,  68'-$'  A/2-<6)' !È - Qualis artifex 
pereo! ("14 .) 

5)&O).-  '6%-) $/(A6;)*-> ? 
46%$-16.=*6> 7-$.)**/$'=  8-1$%/,  681--  $/(A6.6  $ A/')8),  K-1/1  

9%/*/1-7)$%/,  1/E-  -  /7)8);*+1  0-%./1  8/$'6  $%/8/$'-  (86E)*->  F)1.- . 
@+$/%6> $/.*)7*6>  6%'-(*/$'=  .-C6)'  *6$ ?;86(/2/  86$$&;%6. K)C) -

*->  *67-*6D'  A8-*-16'=$>  *);6.)%-) . 
K6$C-8>'= -1A)8-D  A8- A6;)*--  9%/*/1-7)$%/,  1/E- ? 

!

!"#$%&'#(
)'*%*+#,-.'*/*(
+*/01-.23&(4#+.'*5(
#+6-"##7("*.2(
,#.8-%%*.2#(
6"*3#%9#5(3(%-5(#((
.*8%-,%&:(&'2#3%*.2;(
6*(<&%%=+('#2&5.'#>(
0,-%=>(

?#.8-%%*.2#(6"*3#%9#5(
(3(4#+.'*5(#+6-"##( (

@*8%-,%&:(&'2#3%*.2;(

 



!

!&*"!

 
#1)'=  /28/1*&D  681-D  <)? $8);$'(  ;.>  ))  /<)$A)7)*-> ?  

!

!

!"#$%&'()"*)"+',*)*
-$.',"+*$./&0$$*$*
'"#1&%123*
2,($)1"'(4*/"*
52116.*,$(2+',$7*
2'(0"1".")*

 
K/$'  7-$.)**/$'-  681--  A8- A6;)*--  9%/*/1-7)$%/,  1/E-  ();)'  

$'86*& % 86?/8)*-D . 
@ :`U  -;)'  A/('/8)*-)  0-%./(  86?(-'->  -*+N  -1A)8-, . #  9'/  $(>-

?6*/  $ 0-%.61-  %/$1-7)$%-N 9*)82-, . 
 

 
[2*0'$4302*E  4 32)0AB%02*E ;+0935)%49 D"3424.02*4 "/*43%0 -

2*4 +"D%&: ;05#Q"+4'  60503%060 .0D6" 0* /02.4$)2/4:  -%)+64' . 
W)(/)  A/.&C68-)  86</'6)'  .&7C)  A8- '6%-N %/$1-7)$%-N 9*)82->N, 

/*/  *)&;)8O-1/  '8)<&)'   -$A/.=?/(6'=  A8/$*&(C-)$>  (  *)1   $A/$/<*/$'- . 
B'/  %6$6)'$> ;6O)  (+</86  A8/I)$$-- . 
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!"#$

%&'()*+,*$-.*/*+,$0121'1341$3$3(516$789$3$2&:/;<.*4+=6$,$
,+>&4:1?,&++=6$+1(216$

 
:;).6(  (+</8  (  A/.=?& ?6*>'-> *6&%61-,  &$A)N  (  %/'/8+N </.))  ?6-

(-$-'  /'  .)(/,  A/./(-*+  2/./(*/2/  1/?26, 1/./;+)  .D;-  ?6')1  A&')1  ?6*>-
'->   16')16'-%/, , %/1A=D')8*+1-  ')N*/./2->1-  &$-.-(6D'  & $)<> 9'-  7)8-
'+ , $/N86*>D' -N  (  </.=C),  $')A)*-   -  A8- %/$1-7)$%-N 9*)82->N, %/'/8+)  
</.))  6%'-(-?-8&D'  A86(&D A/./(-*&  2/./(*/2/  1/?26. 

U*6./2-7*/ ,  1/./;+)  .D;-  $ </.))  86?(-'/,  A86(/,  A/./(-*+  2/-
./(*/2/  1/?26, $;).6(C-)  $(/,  O-?*)**+,  A8/I)$$-/*6.=*+,  (+</8  A/ $/ -
/'()'$'(&DE-,  9'/1&  $/$'/>*-D  A$-N-%-,  - $/N86*>D' $(/,  A$-N/'-A  A86-
(/A/.&C68*+N  -  (  A)8-/;  8/$'6  $%/8/$'-  (86E)*->  F)1.- . 

H8-  ./%6.=*+N ($A.)$%6N <.62/;6'*+N  ;.>  %6O;/2/ A$-N/'-A6  %/$-
1-7)$%-N 9*)82-,  /*-  $(/-1-  8)C)*->1-  1/2&'  (+A6$'= -? /<E),  ')*;)*0--  
-  (*)$'-  *)%/'/8+,  ;-$$/*6*$  (  '6%-) A8-(+7*+)  $//'*/C)*->  1)O;&  ?)1-
*+1-  A8/0)$$61- -  -;&E-1-   %/$1-7)$%-1- 9*)82->1- . 36%-) /'%./*)*->  
A8/-$N/;>'  -  A/;  (.->*-)1  9%$'86/8;-*68*+N ($A.)$%6N $/.*)7*/,  6%'-(*/ -
$'- , A8- *)/O-;6**+N , 9%$'86/8;-*68*+N ?)1*+N $/<+'->N . 

J'$D;6  -1))1 , 7'/  ($)  /$*/(*+)  9%/*/1-7)$%-)  A8/0)$$+ $(>?6*+ $ 
168%)861- %/$1-7)$%-N 9*)82-, , */  $ *)%/'/8+1-  ($A.)$%61--
/'%./*)*->1- .  
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J'%./*)*-) , I.&%'&60-> %6O;/2/ 9%/*/1-7)$%/2/  A/%6?6').> /'  

$8);*-N  ?*67)*-,  (*&O)*  %&1&.>'-(*+,  9II)%' )   168%)86  %/$1-7)$%-N 
9*)82-, , $ %/'/8+1  $(>?6* 9'/'  ?)1*/,  A8/0)$$, A/%6?+(6)' (  %6%/, $')A)*-  
/*  ?6(-$-1  /'  ?)1*+N I6%'/8/( , 6 (  %6%/, /'  %/$1-7)$%-N. H8-  %86'%/(8)-
1)**+N  A)8-/;6N  I.&%'&60-> ?)1*/2/  >(.)*->  1/O)'  A8/-$N/;-'=  -  A/;  
(.->*-)1  %86'%/(8)1)**+N ($A.)$%/( %/$1-7)$%-N >(.)*-, , -  A/;  (.->*-)1  
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!&*%!

$.&76,*+N I6%'/8/( . @ 9'/1  $.&76) *6 </.))  &$'/,7-(/)  0-%.-7*/)   A8/>(-
.)*-)  %/$1-7)$%-N 9*)82-,   *6%.6;+(6D'$>  </.))  %86'%/(8)1)**+) , $.&76,-
*+) . V6%'/8*+)  A8-7-*+  1/2&'  *)  $/(A6;6'=  $ %&1&.>'-(*+1- . 

"/$1-7)$%-)  9*)82--  (.->D'  *6 ($)  A8/0)$$+ *6 F)1.) , 9'/  $%(/?*/)  
(.->*-) . 

:/);-*-1  ;(6   A8-();)**+N  286I-%6: 
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:/);-*-1  '8-  286I-%6: 
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M.> .&7C),  &<);-').=*/$'-  (+;).-1  ;/.2  :`U , (+</8  A8/I)$$--  

$'&;)*'61-  (&?/(  -  7-$./  &76$'*-%/(  8+*%6 6%0-,. 
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4+  -1))1  );-*+,  A8/0)$$, 2;)  8/$'  8+*%6 :`U , 8/$'  ;/.26 , 7-$./  

&76$'*-%/(  8+*%6 6%0-,, ;/.>  $'&;)*'/( , (+<-86DE-N  A8/I)$$-- , $(>?6**+)  
$ '/7*+1-  *6&%61-, A/;$%6%-(6)' (  1/1)*'  8/$'6  $%/8/$'-  (86E)*->  F)1.- . 
36% 86</'6)'  1/?2 & $'&;)*'/( , & (?8/$./2/  *6$).)*-> , &  9.-'+ , & A86(-').= -
$'(6 , & A8)?-;)*'/(  $'86*+ .  
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H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-  *6$).)*-)  :`U  1/O)'  1);.)* -

*/ , */  *)&%./**/  A8)(86E6'=$> (  /<E)$'(/  %/1A=D')8E-%/( , 16')16'-%/( , 
-*O)*)8/(  -.-  (  /<E)$'(/ , ?6*-16DE))  ;)*=2-  A/ ($)1& 1-8& -  A8/-28+(6 -
DE)) , A8/16'+(6DE))  -N *6 $A)%&.>'-(*+N 8+*%6N 6%0-,. 

4>2%6> $-.6  1/O)'  I/81-8/(6'=  86?*+N .D;), : '(/80/(  -  $A)%&.>*-
'/( . J'  *6$ ?6(-$-'  %6%/, '-A  7)./()%6  (+,;)'  -? $//'()'$'(->  1>2%/, $-.+  
%/$1/$6 -  *6C-N A/$'/>**+N  (+</8/(  *6 F)1.) . B'/  ?6(-$-'  /'  '/2/ , %/1& 
1+  </.))  <&;)1  A/;86O6'= Ð &76$'*-%61 8+*%6 6%0-,, A8);$'6(-').>1  A/A-
%&.='&8+ -.-  -*O)*)861 , '(/8061 , A8/28611-$'61 , &7)*+1 É 

56 F)1.)  /$'6D'$>   ')   $'86*+ , 0-(-.-?60-- , *68/;+ , 9.-'6  %/'/8+N 
;).6)'  A86(-.=*+,  (+</8 . H8-  *)A86(-.=*+N  /*+)  -$7)?6D' . 5)  86?&1*/ .-  
9'/ , )$.-   $'/-'  ?6;676  $I/81-8/(6'=  .D;),  *&O*/2/  %67)$'(6?  5)  86?&1)* 
.-  (  $(>?- $ 9'-1  "/$1/$ ? 

@ *6C)  (8)1>  Ð A/.&76,  </.=C-,  ;/N/;  (  A8/1+C.)**/$'- , (   '/7 -
*+N *6&%6N,  (  A8);1)'*+N  (-;6N  A8/I)$$-/*6.=*/,  ;)>').=*/$'-  Ð  (+A&$%-
*-%-  A/$.)  C%/. *67*&'  A8-N/;-'=  $D;6. U )$'=  .-  86</7-)  1)$'6  A/;  *-N  ? 
F*67-'   *&O*/  A)8)*/$-'=  A8/1+C.)**+)  A8);A8->'->  (  $'86*&. #  )$.-  
(*/(=  ;/N/;  *6 *-N  <&;)'  (+C) , 7)1  ;/N/;  /'  &76$'-> *6 8+*%6N 6%0-, Ð 



!

!&*)!

$'86*6 *67*)'  1);.)**/  A8)/<86O6'=$>  >(*/  (  .&7C&D $'/8/*& . L$A)N %/1-
A=D')8E-%/( , 16')16'-%/( , -*O)*)8/(  *)  $/(1)$'-1  $ A$-N/'-A/1  -$')8/- -
;6 . B'/  86?*+) A$-N/'-A+ . 

WD;-  *)  '/.=%/  8)?/*-8&D'  $ %/$1-7)$%-1- 9*)82->1- , */  /*-  7)8)? 
A/.)(+)  $'8&%'&8+ (?6-1/;),$'(&D'  1)O;&  $/</, . J<86?&)'$> );-*+,  928)-
2/8 Ð );-*+)  0)**/$'- , ;-*61-7)$%-)  $')8)/'-A+ , &$./(*+)  8)I.)%$+ , /0)* -
%-,  1/'-(+  A/();)*->  -  ' .; . 

M6, ;/N/;  /'  I-*6*$/(+N  16*-A&.>0-, , $A)%&.>0-,, '86*$6%0-, 
A8/-$N/;-'   ?6 $7)'  '/2/ , 7'/  9'-  1)N6*-?1+  A/?(/.>D'  '8&;  (  A8/-?(/; -
$'()**/,  $I)8) , (  $I)8)  8)6.=*/,  9%/*/1-%-  A8-$(6-(6'=  ')1 , %'/ /<.6;6)'  
;)*)O*+1-  8+76261- (.->*->  *6 9%/*/1-7)$%-)  A8/0)$$+. B'/  1)N6*-?1  
A8-$(/)*->  '8&;6  ')N , %'/ 86</'6)'  (  $I)8)  8)6.=*/,  9%/*/1-%- . #  9'/  A8/-
-$N/;-'  '+$>761- , 1-..-/*61- , 1-..-68;61-  '86*$6%0-, (/$A8->'->  -  
/0)*%-  ($)2/  -  ($> Ð /;)O;+ , $'-.>  A/();)*-> , A8/I)$$-, , 0()'6   ;)*)2  -  ' .; . 
5/  '-A  1/1 *)  /7)*=  ?61/8/7)*  *6 I/81) , /<86?) A8);1)'/( . J*  </.))  $A/$/-
<)*  (  (+$'86-(6*--  *&O*+N 6.2/8-'1/(  /</26E)*-> . J*  A/$'/>**/  /</26E6-
)'$> . M.> 9'/2/  A8/86<6'+(6)'  86?*+) (68-6*'+ , ;).6)'  $86(*)*-> . 4/?2  86-
</'6)'  *)A8)8+(*/ .  Q2/ 86</'/,  &A86(.>)'  ;/1-*6*'6  Ð $'6'=  </267), -1)'=  
</.=C) , ?6*>'= </.))  (+$/%-,  $'6'&$ (  /<E)$'() . H/$'/>**6>  86</'6  1/?26 (  
'6%/1 8)O-1)  I/81-8&)'  $-$')1&  ;-*61-7)$%-N  $')8)/'-A/( , %&.='&8&. 
U1)8-%6*)0 1/O)' , $-;>  (  A68-%16N)8$%/,, ;6(6'=  &%6?6*-) $(/)1&  <8/%)8&, 
%6%-) 6%0-- A8/;6(6'= , 6 %6%-) A/%&A6'= *6 8)?%/ 1)*>DE)1$>  8+*%). J*  
;&16)'  /  ;)*=26N, /<  6%0->N, /<  -?1)*)*--  $'/-1/$'-  A8);A8->'-, , /  A/%&A-
%6N -  A8/;6O6N. "  9'/1&  *67-*6)'  $(/;-'=$>  )2/  O-?*=. 

H8-  8/$')  $%/8/$'-  (86E)*->  F)1.-  9'/'  A8/0)$$  -*')*$-I-0-8& -
)'$> , (  *)2/  (/(.)%6)'$>  ($)  </.=C)  -  </.=C)  .D;), . 

 
>4/54$%02*E 4D.)%)%49 <))2;020A%02*4 /055)/*4303 , +"D%&: 

200AB)2*3 3 2065"244 2 (4/5".4  /02.4$)2/4:  -%)+64'  
Q$'= 9%$A)8-1)*'6.=*+)  ;6**+) .  @ .D</1  %/..)%'-()  A/$')A)**/  

-;)'  /<86?/(6*-)  1-%8/28&AA, $/'  A/ A8-*0-A& ;/1-*-8/(6*->  A86(/2/   ('-A  
5/5) -.-  .)(/2/  ('-A  1/1) A/.&C68-, , 76$'/'+  86</'+  2/./(*/2/  1/?26. Q$.-  
;/1-*-8&)'  28&AA6  &$./(*/  A86(/A/.&C68*+N (76E) 9'/  A8/-$N/;-'  A8- 
$//'()'$'(&DE)1  8&%/(/;-').) ), '/  .)(/A/.&C68*+)  (N/;>'  (  A$-N/./2-7) -
$%&D ?6(-$-1/$'=  /'  *-N , A/;86O6D'  -1 . H8-  ;/1-*-8/(6*--  .)(/A/.&C68 -
*+N A/;  -N (.->*-)1  /%6?+(6D'$> A86(/A/.&C68*+) . 

56 A-%6N 8)?%/2/ -?1)*)*->  %/$1-7)$%-N 9*)82-,  Ð $-'&60->  1/O)'  
A/1)*>'=$>  *6 A8/'-(/A/./O*&D .  #</  %6O;+, A$-N/'-A  A/;%67-(6)'$>, 



!

!&"+!

A/;;)8O-(6)'$> , (N/;-'  (  8)?/*6*$+  $/  $(/-1-  %/$1-7)$%-1- 9*)82->1- .  
J'$D;6  )2/  ;))$A/$/<*/$'= , 86</'/$A/$/<*/$'= , A8/-?(/;-').=*/$'=  '8&;6 , 
'/7*/$'=  A/$'8/)**+N  (  2/./()  1/;).),  I-?-7)$%-N , $/0-6.=*+N  A8/0)$$/(  
$'6*/(>'$>  9II)%'-(*)) , A8);A/7'-').=*))  ;.>  86?(-'-> . W-;)8$'(/  /'$D;6 . 
@$) 9'/  $/A8/(/O;6)'$>  $./O*+1-  7)./()7)$%-1-  /'*/C)*->1- , %/*I.-% -
'61- , %/'/8+)  A8/>(.>D'$>  0-%.-7*/ . 

H8/'-(/8)7->  1)O;&  ;6**+1-  28&AA61- &$-.-(6D'$>  *6 A-%6N -?-
1)*)*->   %/$1-7)$%-N 9*)82-, . H8-  9'/1  *)8);%/   ;/1-*-8&DE6>  1-%8/-
28&AA6 (+O-(6)'  -? %/..)%'-(6 , -? $/'+  $(/-N  /AA/*)*'/( .  @$) 9'/  ();)'   
7)8)? *)%/'/8/)  (8)1>  % A6;)*-D  9II)%'-(*/$'-  86</'+  9'/,  /826*-?60-- , 
9'/,  $/'+ .  M)./  (  '/1 , 7'/  A8- $(/),  %/$1-7)$%/, 9*)82--  A/<);-(C6>  
28&AA6, 1-%8/28&AA6 .D;),  1/O)'  ;),$'(-').=*/  '/8O)$'(/(6'= .  K)?&.='6-
'+  86</'+  ))  *6 *)%/'/8/)  (8)1>  $'6*&'  .&7C) . 5/  A8- $1)*)  %/$1-7)$%-N 
9*)82-,  Ð /*-  &N&;C6'=$>. #  9'/  &N&;C)*-)  /$/</  76$'/  *6<.D;6)'$>  (  '/7 -
%6N 1/1 ?)1*/,  /8<-'+ .  

:')A)*=  %/*I.-%'*/$'-  $(>?6*6 $ ;-*61-%/,  %/$1-7)$%-N 9*)82-, . 
B'/  %6$6)'$> ($)N .D;),  -  $61+N (+$/%-N 7)./()7)$%-N  0)**/$'), , '6%-N %6% 
$)1=>, ;)'-  -  ;8 . W-06 '-A6  1/1 76E) %/*I.-%'&D'  *6 A-%6N 8/$'6  $%/8/$'-  
(86E)*->  F)1.- . 
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56 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  -  $/.*)7*/,  6%'-(*/$'-  $')A)*=  
%/*I.-%'*/$'-  86$')'  & ($)N A$-N/'-A/( . J'$D;6  A/;86O6*-) , (*&C)*-) , 
-$%&$$'()**/)  );-*/2.6$-)  A8- A8-*>'--  8)C)*-,  >(.>)'$>  $A/$/</1  (+N/ -
;>  -? ()$=16 ()8/>'*+N  %/*I.-%'/(  (  9'/  (8)1> .  #  9'/  %6$6)'$> *)  '/.=%/  
$1)8'*+N , */  -  .-0 , *6;).)**+N  (+$/76,C),  $&;)<*/,  (.6$'=D . 
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!&;)1  '/7*+  Ð ;/<6(-1  -  ;6**+)  /  $/.*)7*/,  6%'-(*/$'- . 
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4+  2/(/8-1  A/ $&'-   /  I-?-7)$%-N  A8/0)$$6N,  */  %/'/8+)  *)A/$8); -
$'()**/  (.->D'  *6  8)C)*->  .D;), , /<R);-*)**+N  (  $/'+     $61/2/  86?.-7*/ -
2/   16$C'6<6, -  *6 .D;),  $61/2/  86?.-7*/2/  &8/(*>  7)./()7)$%/,  -)868N-- . 

"6O)'$> , *)()8/>'*/ , */  16$$/(/  &N&;C6D'$> (  9'/  (8)1>  8)?&.='6'+  
86</'+  A8);A8->'-, , /'*/C)*->  (  $)1=), $-$')16  1)O.-7*/$'*+N  /'*/C) -
*-,  (/  ($)1  1-8) .  56 A-%6N 8/$'6  $%/8/$'-  (86E)*->  F)1.-  86$')'  7-$./  
A8);A8->'-, , %/'/8+)  6%'-(*/  ;(-O&'$>  (  $'/8/*&  86?/8)*-> . 

#</  );-*/2.6$*/  2/./$&D'  (  '6%/) %/*I.-%'*/)  (8)1>  *)  '/.=%/  (  
@)8N/(*/1  $&;) :`U , */  -  (  $/()'6N  ;-8)%'/8/(  A8);A8->'-, . Q;-*/2.6$*/)   
2/./$/(6*-)   ;/$'6'/7*/  76$'/  >(.>)'$>  A8-?*6%/1 /'$&'$'(->  O).6*->  A/,'-  
*6 %/*I.-%'  86;-  ;).6 , &(-;)'=  A8/'-(/8)7-> , *);/$'6'%-  (   &A86(.>)1/1   
A8/0)$$), (  1)*);O1)*') . #.-  O) A8- 16.),C)1  ?61)76*-- , (/?86O)*--   A8- 
'6%-N %/$1-7)$%-N 9*)82->N 86?2/86D'$> *)A/1)8*+)  %/*I.-%'+ . L76$'*-%-  
%/*I.-%'6  <+$'8/  ;).>'$>  *6 28&AA+ '-A6  1/1 -  5/5.  #  '/ , -  ;8&2/)  *)  $A/-
$/<$'(&)'  /A'-16.=*/1&  &A86(.)*-D . 
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F61)'-1 : $/'*-  %8&A*),C-N A8);A8->'-, , N/.;-*2/(   -  & </.=C-* -
$'(6  -? *-N  $8);*))  (8)1>  O-?*-  $(>?6*/ $ 0-%.61-  -?1)*)*->  $%/8/$'-  (86-
E)*->  F)1.- . 

!"#$%##&'"#()&*+,%+&-"#$-"+).+/&+,&+%$#012&345677&
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5/  '6% <+./  (/  ($)1  1-8)  (/  ($)  (8)1)*6   $ /'*/$-').=*/  &$'/,7- -
(+1  $//'*/C)*-)1  286(-$A-*/(+N  -  9.)%'8/162*-'*+N  %/$1-7)$%-N 9*)8-
2-, . 
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Y-%.+  $'/-1/$'-  86</(  86*))   $/(A6;6D'  A/ (8)1)*-  $ '/7*/$'=D  ;/  

2/;6  $ 0-%.61-  9II)%'-(*/$'-    86</'+  A8);A8->'-,  (  *6C)  (8)1> . 
36% 7'/  -?1)*)*-)  /'*/C)*-,  1)O;&  V86*0-),  -  5-2)8/1   (  2023 

2/;&  *6 A8/'-(/A/./O*+)  Ð ?6%/*/1)8*/)  >(.)*-) .   H8/-?/C./  9'/  *6 A-%) 
8/$'6  $%/8/$'-  (86E)*->  F)1.- .  @ *676.)  20-N 2/;/(  -1))1  A)8-/;  $61/,  
(+$/%/,  $%/8/$'-  (86E)*->  F)1.-  ?6  A/$.);*-)  100 .)' . K6*))   (  5-2)8)  
(.6$'(/(6.6  9.-'6 , %/'/86> <+.6   <.-O)  %  A$-N/'-A& I86*0&?/( , % '-A&  1/1. 
5/  *6 A-%) 9'/,  $%/8/$'-  $-'&60->  *67-*6)'  1)*>'=$> *6 A8/'-(/A/./O*&D . 
5)%/'/8/)  (8)1>  %/$1-7)$%-) 9*)82--  <&;&' </.))  8)?/*-8/(6'=  $ '-A/1  5/5. 

:)1),*+)  .D;-  86?8+(6D' $(/,  <86%, A8);A8->'->  86?/8>D'$> 76E) 
A8- (+$/%/,  $%/8/$'-  (86E)*->  F)1.- . 
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K/$'  86?(/;/(  (  $)1=>N -  <6*%8/'$'(  <-?*)$)  $/(A6;6D'  A/ 0-%.61 -  

A/ (8)1)*- . 
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5/  -  $'86*+  1-86  *67-*6D'  (/)(6'= , 86?8+(6'= $'68+)  $/D?+ -  /< -

86?/(+(6'=  */(+)  *6 A-%6N -?1)*)*->  %/$1-7)$%-N 9*)82-, . 
#  ;6**/)  >(.)*-)  A8/-$N/;-'  16$$/(/  (  86?*+N  28&AA6N .D;), , (  

86?*+N /<R);-*)*->N . J<86?/(6*-)  !K#": , /';).)*-)  $'86*  9'/,  /826*-?6-
0--  /'  J7, J20  A8/-?/C./  *6 A-%) 8/$'6  $%/8/$'-  (86E)*->  F)1.- .   

#  9'/'  A8/0)$$ ?6'8/*&.  -?1)*)*-)   (  $')A)*-  $/0-6.=*/ -
%/$1-7)$%/2/ $N/;$'(6  :`U  -  "-'6, .  :  *676.6 70-N 2/;/(  -N 86?.-7-)  *6 
I/*)  ;6**+N  A/ 116 $'86*61 -  ')88-'/8->1  1-86 (+2.>;-'  '6%. 
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@ %/*0) 286I-%6 A8);$'6(.)*+  %/9II-0-)*'+  %/88).>0--  1)O;&  

')1A61-  8/$'6  @@H $'86*  1-86 -  ;(-O)*-)1  A/.D$6 F)1.-  A/ $&11) %//8-
;-*6'  X -  Y.  

M/ *676.6 8)?%/2/ &$%/8)*-> $%/8/$'-  (86E)*->  F)1.-  /*-  <+.-  A/ 
-*;)%$& $/0-6.=*/ -%/$1-7)$%/2/ $N/;$'(6  <.-O)  ;8&2 % ;8&2&. 

56-</.=C))  86?.-7-)  1)O;&   :`U  -  "-'6)1  -1))1  A/ LOD. 
"-'6,0+  -1)D'  A8)%86$*/) (-?&6.=*/)  1+C.)*-) . F6A/1*-'=  -  -$-

A/.=?/(6'=  -)8/2.-I+  <)? 86?(-'+N  ?8-').=*+N  /';)./(  2/./(*/2/  1/?26 
*)(/?1/O*/ . @-?&6.=*+) $A/$/<*/$'-  &$-.-(6D'$>   (8/$'  76$'/'+  86</'+  
?6'+./7*+N  /';)./(  2/./(*/2/  1/?26)  A8- ?61);.)*--  $%/8/$'-  (86E)*->  
F)1.- .  3/  )$'=  A8- ?61);.)*--  $%/8/$'-  (86E)*->  F)1.-  *6$'&A6)'  A)8-/;  
-N )$')$'()**/2/  A8)(/$N/;$'(6  *6;  ;8&2-1-  *68/;61- . 5/  -$A/.=?/(6*-)  
9'/2/  )$')$'()**/2/  A8)(/$N/;$'(6  ?6(-$-'  /'  9.-'+ , /'  8&%/(/;$'(6  $'86*+ . 
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                                        3)N*-7)$%-,  8);6%'/8  P. C. !(.(%9(31  

 
 
 
 
 

                                            56&7*+,  0)*'8  !91%/* . 
                                             B.)%'8/**/)  -?;6*-)  

       H/;A-$6*/  (  A)76'= 12.01.2026.  
             4/$%(6, ̀ )*%&8$%-,  A8/)?;  11. 

 



!

!&#+!

 


