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<37'+"% ,=."5%*,%

19 C'4"#*< 2009 0&6# &"&*42%& &/?7'2$4& ( D'+69#'&6,7= 28&4 '$ &
I(&*&O(1'2%(; ,#O%#: ."&A4™( 284:'2$,7= 2":(#" .& ()91 ,(E ,&473 :'$&6&4

8@\ %( .&*,&0& 2.%$"# /(&*&0(1'2%(3 "(2%&4. >, 6#* 4&):&+ &2%A 28/ HSA2<
428 0"9..' I+69#'&6,73 2. @#*(2$84 & (,C'%@(&,,7: HE 4 (<,

469, #'86,8= [)&.H#2,82%8( (&@ % "(2%#. F G$&: &$1'S' 4 &I&/7',,&: 4(6'
(486<$2< $7, %&SE'T' &I29+6#*(2A # G$&= 42$"1"; (3 &2,84,7' &' $7

(*&+,7 ,(+.

;:%+'3 -,".",0%1+,2 3,1+"#

H(2. 1 -.'%$" /(&*&0(1'2%(3 "(2%&4 (IG=*&", 2006)

d
R |

BO3Bpallarolmnecs HeyYMbILWMEeHHbIe Y¥MbIlWNeHHoe
npupoaHble UHPEKUMOHHbIe nocneacTeunA blé  HeaoCTaToK XanaTtHoCTb HeHagnexatiyee
sabonesaHuA 3aboneBaHuA Hay4HbIX UCCneaoBaHuiA SUA _umbopmauuu ucnonb3oBaHue

F2)%$" /(&*&0(12%(3 "(2%&4 438&6<$ " ('&6,7', 977" (

KR 7" "(2%(.

¥

F2$"1HE?(2< 4 "("&6' )H&Y4#(< "G2$HI*<E$ 28/&= H(I&*A9E

469, #'8&6,9E &.#2,823A. 5&G$E:9 C&U92 # &I7'2$4',,&: )6"HA&E3"H#,',((
<4*<'$2< HI&F" "H)9:,T: &B3&6E&:, &IAHSTIHE: .&* 7= 2. %$" "(2%& 4.
¥

&+ &= YHOHL'=, 2$8<?'= "6 HO1,7: 28&/7'2$4&:, <4*<'$2< O."H4* (

ST T (2%#(, 24<)H,,T:( 2 (2276&4#,(<:( 64&=,8&08& #)H#1'\(<,

;2$HA<?" &6 90"&)9 ."(:97'2$4#. J*< G$&O& $"/9$2< &$W'TSE2BA (
V&)'HL,&2$A, # $HYH "H)ATO0$7= 6 (#&0 4 2"6' '+69#"86,&0& #91,&08&
28&17'2$4# 2 @*AE .&AT: (< 2% (,C&":("&4#, 82%( &I7'2%4',,82%( (

"HA(S(< %I*AS9"7 &$4'$2$4",,&2%(.

¥

> #2,&2$A "6HM, &O& | HE*+#2'0& (2.8*A)&AH,(< ) (=, ."&69%@((

(*( $'3,&*80(( 4 /(&*&O(1'2%(3 #9%# 3 &$,&2($2< %#H% % 0&296#"2%4',,7:, $#% (
'08296#"2$4",,7: 0"9..#: (*( (,6(4(699:#:.

¥
F#+,& H=$( $H#%( .98( "' (< "&/*:, 24<)#,73 2 [)&.#2,&23AE, %&$E&"T'
17 M<$2$484#5(  HIL,T:  (22¢6&4#H,(<: ( :'+69#'&6,8:9

28%$"96,(1'2$49.

>"1.9%(1#,? ( "1',5%*,8 # *76+% , '%2*,+%
¥

J&2$(+ (< 4 &IH2$( /(8&*&0(1'2%(3 #9% ( &/?'6&2$9.,82%A 28&$4'$2$49E2(3
1(&$'3,8*&0(=, $#%(3 %o#% &."6™ (' .&2*'6&4#H$*A,&2%( ( 2(,$") J8!, :8&09%

2



(428( % \&AT: "(Q%#: 64&=&0& #)#1'(< ( B 70 (2%,
$"/9 E?(: "09*<" &= .""&@',%(.

¥

F#+,& ) "O4*(L(AHSA "(2% ' #E6*+#2'0& (2.8*A)&4H,(< ,&473 $'3,8&*&0(=,
&2%&*A%I (3 6&2$(+,(< 6#69% 48&):&+,&2$A "(,(#$A /&*" GCC'%$(4,7'
&SA'S,7' "7 4 &$A'S H# @*T= 2.'%$" /(&*&0(1'2%(3 "(2%&4.

@-A%:3,*7'$% &%"($  ")%*+, 3,1+7

¥
“97'2$49E?(" :'$&6&*&0(( &@',%( /(&*&O0(1'2%(3 "(2%&4 4T(0"#Y( 17 4
MOASHS "&4'6',(< O#"&,H@(( %H% 4 "#H)*(1,73 2'%$&"#3 ( &$'H2*<3
ST &2B( &$BFATI 28"H, $H% ( 4 +69H'86,& H2SHI, 1$&
2.828/2$4844#*& T 1&*" GCC'%$(4 &= &29?'2$4* (E "#+0H@(( .&*($(%(,
"2 MG (E "29"284, '+69,#'86,8:9 28$"96,(1'2$49 ( &/:',9 ."6&4T:

&.7$8&:.

¥
F o %&:.*%2,73  &@'\%#3 "(2%&A 6&*+7 OL(F7TAHPA2< "6.&&+(<,
(2.8*A)9:T' ( (3 C&MI('&A%', # $HU+ H'HIRS%( '$86&4 9."HA4*, <

"(2%t#:(. 5"( "&4'6,(( &@'.&% 2%69'S $HY+ O2$#,&A(SA 24<)A '+69
G.(6"(&*&0(1'2%(: :&6™*("&4#,(": 1&*),(, CG%&,&: (1'2%(; :&6™("&4#, ("

( %#1'2%4',7: 28@(&*&0(1'2%(: :&6'("&4#, (" 1*8&4'1'2%&08& .&4'6" (< (
&J96($*A,7:( :&SB(4#:(.

¥

- O1'$&: "#)* (1,73 9"&4,'= '&."'6™",,&2%( '6(,7= .&63&6 6&*+', 4%*E1HSA

4 2/< @*7="<6 &@',&% 2. @(C(1'2%(3 "(2%&4 4 2&1'$#,(( 2 &/?'= :&6™AE,
%&$&"#< "#)"#IHSTA#'$2< # &2,&4" &/?(3 1" .& 429 2.'%$"9.

¥

FE1'47:  48."8&2&: 4  2*91# 2 R 7 ! HERHH(
(2.8*A)&A# (' <4*<'$2< '&I3&6(:&2%A "&4'6',(< &@',%( ( :&6™("&4#,(<

H (<

¥

KEM< &@'%# "(2%# 6&*+# ANELHSA 4 2I< &/?79E &@' %9 &2*'62$4(=

#1773 %83 2§, 188/7 4T<A(SA H(&" GCC%S(4,7 %8.$""
02$H 8A(SA, 4 UHI(3 2+OLH<INE& ST 8O (42%( % .&<4* (E ((
92909/ (E "(2%&4, ( #0%<6,& .&WH)HSA, %&O06# &$4'S,7' 6'=2$4(< # "(2%( 4
86,8= 1#2$( 2.'%S$"# :&09$ 9:' A;($A "(2%( 4 6"90&= '0& 1#2%(.
¥

(1 &O"H,(L',&08& &IL'# (C&"HA(( &@'%( "(2%8&4, 24<)#,73 2

6 o T HEMHH( (2.8*A)&4H#, (. 1(&*&0(1'2%(3 #0'$84 4
0#1'2$4" &9+(< /969$ &$*(1HSA2< ,(0%(; 9"&4,: &."6', &2$(. 5& G$&=
MG %&,$MT, %&$&'T' (&09$ (M <$A2< & 429 B(HH)&9 2.%$'#
/(&*&0(1'2%(3 (2%&4, 2%&™ 42'0&, /969$ " "(2%&4#,,7:( (,42%(@(<:(,
&2%8&*A%9 (3 GCC'%$(4,&2%A :&+,& /96'$ /1&*" $&1,& &."6™(SA.

8&AT' '$&67 &@',%( /(&*&O(1'2%(3 "(2%8&4
5"&0"#:, 7= 6&%9:,$ 1&"&*'42%808& &/?'2$4# 08/09 | (E*< 2009 0.



1 ;:%+'3-".",0%1+,2 3,1+"# # +"*'%+1'%

8'&/3&6(:7 7$& 67 6*< $&0&, 1$&/7 :&+& IT*& "&A&G($A &@',%( "(2%&4 &
4219 2.%$'9 /(&*&0(1'2%(3 "(2%&4, &$ 42$"IH#E?(32< 4 ."('&6' I&*),'=

*E6'=, +(48$,73 ( "#2% (= 6& 6 &O& MAHY (< 4 &"9+(
[(&*&O0(12%(3  #0',$&4 . (1&"&*42%&' &/?'2$4& 2006 0., 2008#) . M$&S 2.'%$"
("(29,8% 1) :&+,& "H)B*(SA # $'( &2,8&4,7 &PH2$( "(2%#: "("&6,7',

ST T ( B 7. 89T T "Q%( 4 2"6,= 1#2%(

2. '%$"# AWELHES 4 2'< '9:7:*, 7' .&2¥62$4(< (2276844, (=, ()4'2$,7'

%HY% "(2%( 64&=,&08& #)#1',(<.

'%697(' $,6',@(( 4 &*#2$( 0*&/H#*A,&= & #2,&2%( 4%*EIHES 4 2'/< @"* 7=

"<6 4,,(3 CH%$&"&4, &Y%H#H)TAHE?(3 4%(<,( # 3#'#%$" "(2%&4 .& 429
2.'%$"9, $#%(3 %#%: 48&),(%,&4',(' ,'08296#"2$4',,73 0"9..; O*&/H#*A, 7' 4&."&27,
$#H%( %#% (), %r(HSH ( W&, — %9".@(< W ."("&6,7' "29"27; # $HY%+
"+69,#"'86,#< A)H#(:&)HA(2(:&2%A (#."., C(#.27, G,"0&/)&.#2,&2%A). I

4 &@'\%( "(2%&4 .&64M+ 7 4*(<,(E 4,9%",,(3 CH%$&"&4, AW*EL1H<:
0:) (< &I?72%4',,&0& &3$,&'\ (< % "(2%9; /& A472&%#< 9<)4(:&2%A

# 2™ (< 2&4™:,, 73 0&"&68&4; # $H%+ 4%(<,(' 6&2$(+',(= 4 ,#9%' ( $'3,(%'".

FOF*%&"($#,(( ( 6"90(3 28"##3 ."&2*+(4#$2< $.6,@(< 4 2$&'&,9
SEU(S US&6H CA2'3 "QUEAE M &@'\%' ( 9.4 (( "(2%#(, 1$&
AYrEIHS 4 2'/< &@',%9 %H% &#2,82%'=, $HIB %ott% ' 21#2$,7" 2*91#( ( #4#"((,
$#% ( 90"&), $HY(3 Yo% 4"#+6',&" #: (% SH'HS Yorl('SH# 1(,(2$"&4
2008#). 5"(:($*A,& % /(&/)&.#2,82%( 4 1(2*& &.#2,&2%'= 43&6<$ 84T (
&<U*<E(2< (,C'%@(&,, 7' 1&*),(, ,'O:7:*, 7' .&2*62$4(< 6&2$(+'(=

4 #9%' ( $3,(%' (*( (2276&4#,(= 648=,&08& #)H#1' (<, # $HY%+ #MH"(( 4

& HS&" (<3, 4 $& 4":< %o#% 90'&)7 4&),(WHES 4 ")ABHS 6™ &0&
(2.8*A)&AH (< (&*&0(1'2%(3  #0',$&4 4 %#12$84' &"9+(< 08&296#"2$4#:(,
/'08296#"2$4",,7:( 0"9..#:( (*( (,6(4(6 99:#:(.

B,16%'+ 1: ;:06+'3 -,"."/,0%1+,2 3,1+"# (C%8."3 2006)

4
o

BO3BpallaloLLMecH HeyMblILLUeHHbIe ) npeaHamepeHHoe
npupoaHble MHEKLMOHHbIe nocreaAcTBUA He XanaTHocTb HeHaanexailee
3aboneBaHWA 3aboneBaHWA Hay4HbIX UCCreaoBaHUA MHCp ncnonb3oBaHue

5'HA($*A2$4& F*(%&/"($#,(( &.9/*(%&A#*& >[?'0&296#"2%4",, 7= "0(2$"
"(2%84, 4 %&$&"&: 6#'$2< &@'\%# 4&):&+,&2%( ( .&$,@#H*A,&0& 4&)6'=2%4(<
@"*&0& "<6# "(2%&4 (-%"$#"(#S Yo/(,'$# :(,(2$" &4 2008/). M$( 64# #'#:'S"#
4 2&81'$#,(( 2 &@',%&= 9<)4(:&2%( <4*<E$2< (,C&"#@(=, (2.&*A)9:&= ."(

X ("&AH#,((9."6($*A,&= .&*($(%( ( }#,("&4#,(( # 2*91#= 1™)AT1#=,73
&I2$8&<$*A2%4, 6*<  &/2.1(< C+(),'2$3&=%&2$(E. N&%92 92(*(= .&
&I"2.'1'(E 0&$&  4,&2%( ( &$4'$,73 6'=2%4(= &."6™*<'$2< "(2%#:(, %&$&"T'
2&0*#2,8 &@',%' <4*<E$2< %#% &Yo#)TAHE?(:( 2(*A,&' 48)6'=2%4(', $#% ( 4'2A#
48&):&+,7:(. >6,#%& &2,&4,&= $"96,&2$AE <4*<'$2< &@',%# 4&),(%HE?(3 "(2%&4,
%H% &#2,&2%'=, $#% ( 90"&), &2&/',.& $'3, %&$&T' ' (‘'E$ 29?72%$4',,73

4



(2$&"(1'2%(3 ."@'6'$&4, $H%( %oH% 4,84A &<A*<E?(2< [&*),( (*(

| HBH " (2.8*A)&AH#,( 1(&*&0(1'2%(3 #O'\$&4  ."2$9.,(%#H( (*(
GRS W%+ AHHE& [ M&@(SA )AL Y%H%E&= *(& &6,&=
&.H2,82%(, SHYE&= Y%#% $"&"(): , 13& :&+'S .&B&"AHSA &/?'2$4",&' 6&4™(" ."(
&@',%#3 "(2%8&4 @'*&0& "<6# &.#2,82%'= ( 90"&).

2 >3,3"(*$% 3,1+,

5'("&6,7" /(&*&O(1'2%( "(2%(, 4*(<E?( # #2*(, A%*ELH#ES 4 2'<

&I2( (,CU%@(&,,7" YH&*AH#, (<, &4T' ( 48)A"HHE?(2< (,C'%@(&,,7'

&% ), # S$HY%+ 3'&,(12%( )HE&NME(<, ATV, T (C%@(= >(
G2SHAY<ES 28/&= H(I&*A9E :+69#'86,9E /(&*&O(12%9E &.#2,&2$A,
&2&[1',& AR)AHPHE(2< I&*),( 2 O*&MHAT: &34HS&:, $HY%( %HY%
#,65(12%(= 0"(., .& "(1( &3 @#H*A& %H$H2$"&C(1'2%( 3 9'&4,'=
2:"$,828(, %E&SE&'T' :&09$ 4&),(%,93A (I&"&*42%&' &/I?'2$4& ( O%H6'(<
'6(@(,2%(3 #9%, 2006 0.). 5&G$&:9 C&%I2 # &I?7'2$4',,&' )6"#A&E&3"H#, ('
<4*<$2< HI&H "H)9,7: 9% "I(< &MT 420&  2.%$"#
/(&*&0(1'2%(3 "(2%&4.

8# 6&*E &I2(3 ( ,C'%@(&,,73 YHI&*4#,(= ."(3&6($2< ."(" & 14 :(**(& &4
2:"$*A 73 2*01#'4 Yo#t+67= 086 (F2':(" #< &"O#, (4@ (< )6"#4&&3"#,' (< 2000,

2008), ."(1": 0#4,7:( 9/(=@#:( <4*<E$2< B(#"<, FPQ/-5PJ, :#*<"(<, %&"A,
482 4% (1 *0%(3 ( $9/"%OF). SH(I&*" O+H2HE?( L 2*01#: &2$"&0&
(,C'%@(&, &0& )HI&* 4t (< 4 20 -1 2$&*'$(( /7*# #,6':(< 0"(.# 4 1918 0&609,
0&SE"H#< O/(*# "(",& 40  -50 :(**(& &4 1*&4'% .& 429 :("9. M$# #,6'(<
"&6"&, 28" (&AM, YHUOE &H2,&2$A E2BHA*<ES 2&/&= /(&*&0(1'2%('
HO'$7 , %&$&"T' 28U'SHES 4 2 4("9% $,&2$A, AT2&YOE )#'#)&2$A (
92$&=1(482$A 4 &%"9+HE?'= 2"6'.

F $& 4™:< %H% /&*A& 4,(#,( 2."#4'6*(4& 96%<'$2< &2$"7: (,C'%@(&,,7:
& A (<:, 3"&,(1'2%( /&*),( OI(AHES [&*A; *E6'=. F 2002 0&69 17

[(%(&,&4 1*&4'% 9:"*& &$ 2"6'1,828296(2$73 YHI&*4#,(=, T :(**(&,&4 -
&$ "HOH, 4 ((*(&H - &S 3"&,(1'2%&= /&*),( *0%(3 ( .&1$( 1 :(**(&, D &$
2#3#" &0& B6(#/'$# (R3 ( 6". 2004).

D7 "#2.&*HOH#: 682$#$&1,7:( 6#,7:( .& &< "H2&2$H,', T3
(,C'%@(&,,73 HE&* M (=, Y&S&"T' HO*<B,8& &YH)TAHES A#+ &2$A .&4'6'(<

1*&A'%# "( &."6™ (( 28.",( "(2%# ( 9:\A;,(< 1#2$&$7 4&),(%,&4',(<
VHI&X A, (= ( "H#2."&2%"#,' (< /&*),(. 5&G$E&:9 &/91',(' 2 @™*AE 4%(<,(< #

&A'6' (| <A*<'$2< 282$#4,&= 1H2$AE GCC'%$(4,73 &$4'$,73 6'=2%$4(=. > 6,#%8&
O%#4,7: CHWS$&"S: 9<)4(:&2%( <4*<'$2< 0&OHC(L2%& :2$& 4#'0&
S&HAH(<, YoH% 2 $&1%( )"(< 1#2$83$7 48),(%.84.(< G,6(12%(3
VH&F A (=, $H%  H6'+,&2%A 2(2$'7 )6"#A&&3"H,' (<.

P2$&"(< ™ B."(,(:#4;(32< 4 &$4'S # "(2%( , 4&),(%H4A( 4 24 <)( 2
('&6,7  ( ([C%@(<( , HO*<6,& .&%H)T4# ' $, 06' 96H*&2A 6&2$(1A ."&0"22#.
SHI0&GH'< &297'2$4% (E 42':(",&= ."&0"#:7 96#*&2A (2%&",($A &2.9 4
%H1'2$4' "("&6,&= [&F),( % 1977 0&69. OH#&O(LH#< ."&0"H#:# .&
(%&",'(E & (& (*($# .&)A&*(*#  2&%" HB(SA  %&*(12$4&  .&H(&-
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G,6:(12%(3 2$"#, 6& 1'$7"3 .& 28&2$&<,(E # 2006 0&6 ( 6& :'," 2000
2%91#4 4 08&6 (F2:("#< ((@#HS(A# & (2%&", ' (E .&*(&(*($# 2009).

D', A;'0& 92.'3# 96#*&2$A 6&2$(1A &$,&2($*A,& FPQ/-5PI# 2 $'3 .&", %#% G$&S$
4("92 .&<A(*2< 4 #1#* 1980 -3 0&6&4. F 2007 0&69 ."(:".& 33 :(**(&H#
1%&4'% [7+( Y#'#+,7 FPQ .& 42-9 :("9 (T8MUJ- 2008). AR
[H0&6#"'< *91;:9 & (#,(E I&*),( ( 4*&+(E &1'A I&*A;:808 %&*(1'2$4#
C(#,28473 2"62$4, 96#*&2A 6&2$(1A &."6'™, &0& ."&0"22 # 4 9 A ((
A&)B'=2$4(<  HEFME(< ,  HNC M H)'HES% L &+2$4#
"&B(A8A("92,73 F%H 234, Yo&SE"T' H#."HA* T #*1'( FPQ.

F .&2%6,( 0&67 ,2%&*A%& ,&473 (  A&)AHME?(32<  1&)'=  2%#%
Q.7$#,(7 ", "((H#:73 4 &IH42$( )6 "HA&K&3" H,' (<. F& 4™:< G.(6"((
#5(.(1,&= .,'4:&,(( 4 2002-3 0&6#3 G$&= /&*),AE ."I&**& 247; 8000
1%84'% 4 26 2$"##3, 1$3& "(4*& % 774 2:"$*A,7: 2*91#<: ( F>V 2004).
5$(1AG 0"(.& (  H5N1) 4 2003 D 2009 0&6#3 J#"#)(*&2A 433 1*&4'%, () (3 262
2¢91#< D 2& 2" $*A,7: (23&6&  (F>V 2009#). F2.7:%# 24(,80& 0"(.# O
(B1NL), H#1#A:#<2< 4 D'W2(%', "(A™# % $&9, 1$&  F>V &/L<A(*# O*&/#*A,9E
#,65(E 4 (E,' 2009 0&6#, WESE"H< (A % 94512 YH'#+' (<: 4 & 1%
100 2$"#,#3, A%*EL#< 429 2:"$*A,73 2*01#4 & 28&2%&< (E # 6 (E*< 2009
0&6# F>V 2009/).

D7 2%*&,7 &H#2HSA2< &4T3 ( AR)A"HPHE?(32< /&)= 6H#+' 2 ,0%(:
9'€4,  2:"$,&2%(, 6& $3.8", .&%H#H(3 G.(6:(&*&0(< (  2"62$4# &$4'$,73 "
S O2B#9 $ /& &<$ T . >I72$4',& 482."(<$( "(Q%# .&AT#$2< 4
92*&4(<3 $#%80&BH:808& &$29$2$4(< %&,$"8*< ( 48)"&2:'= 4™, &2%( 2&
2$8"8,7 2.'@(#*(2$8&4.

5'( &@',%' ."("&6,73 "(2%&4 4#+.& "#22:83"$A GCC'%$(4,&2$A 29?'2$49E2(3
%&,$"", $H%(3 %HYb #6)&" , 6(HO,&2%(%H, AHWN@(7 ( *Y#"2$4#. -(2$:7
A7<4% (< (#  B)&"# <4*<E$2< 1™AT1H#H=& 4#+7:(  4I&'A'2  "("'&6,7: (
W& A# (<:( ( 4 A47<4*(( &AT3 )& AH(=. 8'8/3&6(:& $HY+
"HHESTAHSA  U$&6 7 *1(< /& ("&%&0& 2.'%$"H# 6'=2%4(< , A%*EL#<
#S((8S(%(, #,5(4("92,7" *%#'2  $4# ( (29,7 &69*<$&'7. F 291

%S (A T3 Y& M (= 28."&$(4*<"&2$A % #.$((%"&,T: 422$4#

2$#,84($2< 42" [&*" 2"A),&= "&/*:&=, 4 ")O*A$HS' 1'0& $"/9ES$2< ,&A4T'

#.5(/(&$%( (, 4&):8&+,&, "HE(%H*A& ,&AT' .&638&67 % *'1',(E *%#t"2$4",,7:(

262844 ( (1&"&*'42%8&.' &1?7'2$48& 2008/).

Fit+, #< "@*A A7<4% (< ( HO)&"# Y W&*4#(<:( 4 ."&$(486'=2%4( ( @'*&:9
"<69 /(&*&0(1'2%(3 "(2%&4 '+69#'&6,& ."()H## . BHSA< W 1&,4',@(( &
[8*&O(12%& :  (  $8%2(,& &'9+(( (IS1>) # #4* '# # $& 1$&/7
2.&2&/I2BA8AHSA +69 #'86,&:9 2&$"96,(1'2$49 +69 28"##:( 4 &$,&;((

"BESAHY (< 18¥),'=. BH 2842, (( 2/ @H(23&4 IS | > 4 #4092$' 2009
0&6# 08&296#"2$4#01#2$,(%( /969$ CE&/29+6#$A ( 2.8&28&/2$A&AHSA AH(:,&:9
&,(#,(E ( GCC'%$(4,7: 6'=284(<: .& HHIAH(E &3 @ 4 &I*#2%(

HIFEG (< W 1&F),<i(,  &IH'9+.(<, B(H0,825(%( ( 26"+(4#,(<
"2 "8&2$"H#, (< (,C'%@(&,73 )HI&*4H#(=E (>"O#,0#@(< >IL'6(,,73
8#@ (= 2009).



5'&0"#:,7= 6&%9:,$ 188 42%8&08 &/72$4# 08/09 | (E*< 2009 0. C8&47'
"$&67 &@',%( /(8*&0(1'2%(3 "(2%&AE

3 1%6&3$D.%**$% 3,1+,

3.1 E11.9%("#7*,2 (#'8*"[" *7=*70%* ?

8'9:7;%,, 7' .&2*62$4(< #91,73 (22%684#,(= &IT1,& H)TAHES2< "(2%#:(
648=,808 #)H#1' (<. BH@(&H*AH< HILH< %& 20*ASH@ (&, #< %&:(22(< -XO
& (& ")&H#2,82%( (88!1S) &."6'*<'$ (22+'6844#,(< 648=,&0& H#)#1',(< %#%
C(22%684#,(<, 4 &3$,&;'(( %&S$S&"T3 # &2,84#,(( 297'2$49E?'0& .&,(#,(<
&+,& 4 "#)9:,73 "6H#3 ."6.& HOHSA, 1$& &, ( &/2.'1#$ ) #,(<, ."&69%S$7

( $3,8*&0((, %&S$&'7T' :&09$ [T$A #.'<: OF | "HA(A& (2.&*A)&4#,T
6"90(:( 2 @"“AE .&64"0,93A &.#28&2%( &/?7'2$4',.&' )6"HA&&3"H, (',
2*A2068' 38&)<=2$4&, "H#2$' (<, +(4&$,73, &U"9+HE?9E 2"69 (*( H$"(HTE
(8811S 2007).

F 2004 0869 BH@(&H#AT= HIL& -(22¥6&4HS*A2%(= 2&4'S (88P-)
BH@(&HA, &= HYOHE(( #9% -XO 476™( 2:A &3 CAT)7T4#E?(3
I'2.8%8=2$48& G%2."(: $&AE, %&$&"7' $"/9E$ &2&/&0& 4,(#,(< H#91,&0&
288/7'2$4#. M$& D G%2."(:\$7, %&SE"7" 6:8&,2$"("OES, %#% 26™HSA 4H%@(,9
'GCC'%$(4,8=; "(BHE$ 2&."&B(4*<"&2$A  $"#.4$(12%( .& *).7:
#S0(&SO6H:  (F( "&S(A&A("92,7: 2"62%4#:; .&ATHES 4('9%.$,&2%A
1&*),'$4&" &0& (%"&&"O#,():# (*( ."(4&6<$ 4 282%&<,( , .#$&0',&0&

A('9* $,&0&; 94*(L(AHES )H'#),&2%A 4&)/96($*< 1&*),(; (:',<E$ %"90

38)<'4  A&)I96($*< I&*),(; GHES 4&):&+, &2$A 9%*&,<$A2< &S :'$&6&4
6(H#0,&2$(% (/&) #'9+ (<;  (*(  2.&28&/2$49E$  4HY(E 4 &"9+(
/(&*&0(1'2%&0& #0',$# (*( $8&%2(1'2%8&08& 4'?'2$4# (88P- 2004).

5&/F#, 2$8&<PH< M6 HOL,7: 288&/72$4&:, WUWELI#HS2< 4 $&:, 1$&/7
&."6*(SA "7 & 9."#4* (E "(2% #( 64&=8&08& #)H#1' (<, | 2$#HA< &6
90"&)9 470&67, .&*Q1#:T' 4 "YO*ASHS' 6&2$(+,(= #91,& -(22%6&AH$*A2%8=
"#I&$7. 8'%&SE&"T' 21(SHES, 13& (& HOLT' "#I&S,(%( :&09$ *91; 42'0&

8@, ($A "(2%(, 4&),(%HE?( 4 "O*ASHS' ."&()4&6(:73 (( (22%6&4# (= ,
&6,#%& 91',7' :809% ."(=$( % "#),7: JHW*EL' (<: &$,&2($*A,& &."6™, &=

1#2$( (22%'6&4#, (=, Yott% G$& &+ & HO*<6,& 4(6'SA # ."("™ "#),&0*#2(= 4&

(<3 1469 2./ @ (#*(2$#:( &$,8&2($*A,& "(2%8&4 ( 47086, %&$&"T' :&09% /T$A

&*91'7 4 "O*ASHS' 482."&  ()4'6',(< 0',&:# 0"(..# 1918 0&6#. -($9H@(< 2

I8+ 82*&+ <'$2< 4 ")O*ABHS "#),(@7 4 4&2."(<$(( "(2%&4, 297'2$49E?'=

469 91',7:( ( 6"90(:( *E6A:(, A% ELH#< ;("8%IE &/?7'2$4',8&23A, ("#),(@7

4 &@'\%#3 +69 ,(:( 4 "HAST3 ( "HAAHE?(32< 2$"##3. 5'& K4t D
HA G "H*L,73 1= & $H%(: ("8%6& &4 T 2*91H<: WIHELH $2<

4 $&:, 1$& (3 2*&+,& <2,& &IL<2,($A &*($( %#:. 5"(:972$4# "62$H4  *(<
<2,&08 &IL<2,( < &$A'$2$4',.7: .&*(S(L'2%( 6'<$*<: . 6&.&*($™A.&
OO HE (MHES2< 4 "H)6™ 6.2.



YHAT: 4&."&2&: 4 &$,&:" (( 9."#4* (< "(2%#:( 64&=,&08& ,#),#1',(< /96'$

V&I386(:&2SA &I'2.1(SA &$%"7TS&2$A ( ."&)"#1,&2%A 4 &$,&;,(( #91,&=
(C&"#@((, &6,84™,,& .&AT:#< 2% A (,C&":("&4#,,&2%( ( "#)A(4#<

%9*A$9"9 &$4'$2%$4',&2%( 2"6( 91',73  -/(&* &0&4 .& 429 :("9 (88P- 2006).
>, ([C&"#@(= 2.8&28&/2$49'S #91,&9 ."&0"229 ( &/2.'1(4#$

"HOH@(E "(9?7'2%4 #91,73 6&2%(+,(= 2 $, 1$&/7 42" 2$"#,7 IT*(

*91;' .&608$&4*,7 % "(,<$(E " 4 &3$,&;,(( 42'0& 2.'%$"# /(&*&0(1'2%(3

"2%&4, 1$& '?' "#) .&61"%(4#'$ &#2,&23A 44'6'.(< @')9"7. >1' A
JI&FA& 1 1(2* & #91,73 "HI&S, "#22:#$"(4#4,(32< 4 .&2*6,( 0&67,
ATVAH& &['2.8%&',&2BA 6&2$#$&1,& 2"A"),9E, 1$&/7 "#22:8&$" (4#SA 48."8&2 &

'6&.97'(( (3 .9%#@((. D&+& B6&2$(1A '6(,&0& : (< &3,& 2($*A,&
8 #2,82%( I (UH@(= 4 '%ES8 T3 &I#2$<3, SHU(3 %tt% #O1,7' (226844 (< .&

47.92%9 #G'8)8= &."6™,73 /(8*&0(1'2%(3 #O'\$&4. In ) 4
I&*A;(,2$4" 2*91#4 ' 6&.928(3A .9+ (WH@(E &."6™, &= H#I1,& = "#&$7

06'-*(/&, /96A $& 4 6"90&: + 9" #* (*( 4 6"90&: C&"#$', $#H%&: %#% O#)'S# (*(
4'] -2#=$/96'$ 6&4&*A,& 2*&+,& .

5&AT; (1 2% (C&"("&4#,82%( &$,82($*A& &P, @#H*A,73

&2¥62$4(= #91,73 (227684#,(= :&+'S 2.&2&/2$4&AHSA 9."#A* (E "(2%t#:(
648=,808 H#)#1 (< ( &0"#,(1,(E 1(2 H&*&;8&2%'=.  IHWH< HOHLH
$'96,86828(+(#, .&2%&*A%9 :,&0( 91',7' 4 "#)*(1,73 &/#2$<3 /(&*&0(1'2%(3

HO% ' 24<)TAHES 248E #O1,& -(22¥6&AHS™A2%OE 6'<$*A &2$A 2 "(2%#:(
648=,80& #)#1 (< ( :&09$ ' )H$A & IS |>, 2:&$"< # 92(*(< #91,73
HoH6' (= ( 6'90(3 &'O#(H@(= & "HL<2,($*A&= HE&S (#".,
D'+#06#6" (1'2%#< %8&:(22(< 2005). >6#%&, HH+(4#< %&,2$"9%$(4,7= 6(#*&0,
M+.& 196'S &@',(BA 4&):&+ T (:9?7'2$4# #91,73 (22%6&4(= .&

2"#4,' (E 2 *E/7:( .&S$', @ #*A,7:( "(2%¢#:( JHEM P08 (2. &*A)&AHE (<.

J(2%922(( 2"6( "G2$HA$™= +69,#'86,80& 28&IV2$AH H# 2&4PH,(<3

ISI> 4 2008 0869 .&61"06,0%( 4#+&2%A ."&B&*+ (< 92(*(= .&
"WL<2,($*A&= "#I&S ( &IOL(E # +69#'86,& 984, 2 @“AE

9" A (< "(2%8&4 64&=808& H#)H1 (< (>"O#,( @ (< >IL'6(,, 73 S#H@(=
2008). 8'6#4,(= &."&2 &$,&(< 47/&"&1,&= 0"9..7 #"(%#,2%(3 91',73

LObH)H* '&I3&OB(:&2SA "H2:("(SA B(#*&0 2"6( /&*" ;("&%&0& %"90# 91',73 -
/(8&*8084, # $H#%+ 92(*($A "H)L<2,($*A,9E "#I&S$9. >6H%E &, S$HY+ AT<A(*
&2$"9E .&$"/,& 2$A 4 & 1'$%&: &."6™ (( #2;$H/# $80&, 1$& 21($H'$2<
(22%684#,(<:( 648&=,&0& #)H#1'\(<, AT)TAHE?(( &)H#/&L', &2$A (88P-

2009).

3.2 F#73,, # .7-"37"3,72
> #2,828A, %&$&"IE "62$HA*<ES 28/&= 6%< H2¥ (< #AH"(( 4 *HI&"H$&" (<3,

&+,& 9 A(SA ( "HA(A&: &I91',((, HEY+#?'=  #.("&4%' (
&"O#,0H@(( "#HI&ST *HI&'#I&"((, # $H%+ 28&$4'$2$49E? = G%2.*9#$#@((
&I&"9684H# (< 2 4T2&%(; 9"&4,": #?($7. BHE*+H#H<  *HI&"HS&", #H< ."HUP(Yot

$HY0+ 2,(+# ' $ "(2% 6*< 28396, (%6&4 *H#I& H#I&'"(=.



%, 06' ) ."(6™+ (AHES2<  HO*+H?'= *HI&'HS&" &= ."HY%$(%( ()
&I'2'1(AHES  28&SA'SBAIE?'= GU2*OHSH@((, "(2%(, 4&),(YHE?( 4 ")9*ASHS'
HAH'(= 4 HIQHS&'(<3, OI+.& 2$#,8&4<$2< 4TI, F2¥6 )#

4,98" (HI&"HS&" T: Y"H+' (' 48),(YH'S &.#2,&2%A '0& B#H*A,'=;'= "6#1(

&$)H"H#+', &O& 28396, (YoH $'2, %$& HI&B<$2< W 6" ( & HS&"((, YoH% G$&

IT*8& #0*<6,& ."&6"&2%"("&4# & "#2."8&2$"#' (1 SHFP () %($#=2%8&=
“#&"#$&"( 4 2004 0&69 (S"#9, 2004). WE$< 297'2$49'$ &/'2.&%&',&2$A
&$,82(3*A,& 46" (< "HA(* I(&I)&H2, &2$( 4 2$"##3 "H)A(AHE?'082<
("#,  A8)&+.&2$A  48),(%,&4'(<  HM'(= 4 2$'HH3 2 6&4&=
((C'#2$"9%$9"&=  /(&$'3,8*&0(( (  $3,(%&=  N&H#2,&2%(  IT*#
U868, 2% ("&AHE @*T: "<6& ,21#2$,73 2*01#4. F (3 1(2*& 43&6($
42.7:%# A("92# <?9"# (FR) 4 F*(%&"(  $#,(( 4 2007 0869, %&$&"H<, Y%#%
4<2,(*&2A, "&O&MH () ) & (&% 4 MO9*("&4#,(  ( 2/"&2# 2$&1,73 4&6 4
HI&HB&"(<3 4 5('"H=$ (P2.&*,($*A,7= %&:($S .& )6"#4&&3"#,'(E (

"&TH &= [N&.H#2,82%( 2007).

H#2."828"#,',( .& 429 ("9 *#/&"H#$&"(= 2 4728% &= 2% AE W2($7 6#$
48):8+&2BA 9:' A (SA *HI&HS&" 7' "(2%(, '2*( ."(6"+(4#$A2< HE+#2(3
'$8684 ( &I2.L(SA &I2*9+(4#,( ( $3,(12%(= "&$, .&2%& A% &+ &

47.&* <$A 1&*A;(= &IL": "H&S 2 I&*" 4T28%&= 28" AE WH2($7, 2 ' A(:

"2%&: 4,93"(* #HI&"HI&" &O& '+ (< ( &H#2,&2$AE $&0&, 1$& 47"4'$2< #'9+9
1&%),'$4&" 7= &"O#,();. P H&I&"&S, '2*( 2$"&0& ' ."(6"+(4H#HSA2< "HA(*

&I2.:1' (< [(&))&H2,82%(, SHWE' "#2."&2%"#'.( &+'$ "(42%( %

&AT;(E  *HI&"#$&" 73 "(2%&A4.

4 >3%(*7&%3%**$% 3,1 +,

4.1 G"16(731'#7

8'%&$&"T' 91#2%,(%( (*( ."&$(4&.&*&+.&' 1\ & .&A&69 &$,&2($*A &=

&.H#2,82%(, Y&S&"IE ."62BHA*<ES 2&/&= 08296#"2$4",,7" ."&O"#::7 "H#)"H#&$Y%5(
[(&*&O(1'2%&08& &"9+(< 4 &$*(1( &$ (2.8&*A)&4H#,(< /(&*&0(1'2%&08& &"9+(<
"2$9., (% ( (X $"EI(2SH(. >6,#%& 96#HE&2A (=$( % 28&0*#2(E
8$,82(3*A,& $8&0&, 1$& &.H#2,&2$A | HEX+H#?0&  (2.&*A)&AH (< )H (=,
"&69%$&4 (*( $'3,&*&0(( 4 /(&*&O0(1'2%(3 HOUH3 "H2."&2$"#,<'$2< YoH% #
0&296#'284#, $#% ( # ,08&296#"2$4',7' 0"9..7 (*( (,6(4(699:7. >.# 2,&2%A
J&S"™&"():# || 6&*+# WH2*&,<$A 28&/&= &/'2.8%&',,&2%A &$,&2($+A,& $&0&,

138 0&296#"2$4# 8&09$ ."&6&*+HSA &2$HAHSA2< IH($"284#,T:( 4 (X
"HODHS" (AHSA 48):&+ &2$A 2,84# 42.8&:,($A & /(&*&0(1'2%&: &"9+((, 2 I1'$&:
(2$&"(( :,&0&1(2*,,73 4&',,73 MO, 4 H:YH3 W&S&"T3 "H) " HIHSTAH*(2A
[(&*&O(L'2%(  #0'$7 4 %H#1'2$4' &'9+(< "&$(4 *E6'=, +(4&8$,73 ( "#2$'\(=

(F(*(2 ( 6". 2006). M$& 92909/*<'$2< (E?(:(2< ,'682$#$%#:( S | >, %&$&"H#<
S (S W&, &= )T (*( I3H,0H# "&4"%( 28&/E6'(< 44'6' 73
G$(: 68084&"&: )#."$&4.

5&$, @(#*A, 7' .&I96($*A,7' :&$(47, %&S&"T' :&09$ ."(4'2%( %, #"9; (E
08&296#"284#  24&(3 &I<)HS*A2$4 & IS | >, :8&09$ /T$A 2$"#$'0(1'2%(:( (/(*(
&HS(A, T, Y%H% G$& HO*<6,& ."&6"&2$'("8&4H#& A47.8&*<4(:(2< 4
U &0 HuAE( "H)'HI&SY(  /(&*&0(1'2%&08& &'9+(<. F &$,&:((

9



&HS(4,73  .&IIB($FAT3  &$(4&4 &2&IE  &)H&L, &23A  AT)TAH'S
92$8=1(47= ($"2 "#)(1,73 082964284 % "H#)"H&IU' 4&)/96($™= &) =
C2"™'6(,7 2.'%$"HE 4 Uo#1'2$4' 474&6<?'0& () 2$"&< &"9+(< 6*< . (<
&B6™MH (( "HA&.&"<6%H (*( ."&$(4&6'=2$4(< $"&"():9. O%@',$ 6*#'$2<
#O3C(12%( 4284#, $H%( %HY% 2(*A&6'=2$49E?(" #,28)("9E?( (
DEHS(A, T FUH2$AH, &6HWE $HY+ 96*<'$2< 4,(#,( ( /(&*&O0(1'2%(;
HO'\$#: | A%FELH< /(&"09*("OE?( ' ,'="&.".$(67 (K#%&2%( ( 6". 2000, JGA(2&,
2009).

J'90(: #'H!$'&: 24<)#,73 2 08296H#"2$4#:( [(&*&0(1'2%(3 "(2%84 <4*<'$2<
48):8+8&23A %&,$"" & .&AT!(E, O:T;* & "(2%# e, &0&
(2.8*A)8AH (< /(&*8O(12%&08 &"9+(<. P2B&"(< "#)'#/8&$8% /(&  &O(1'2%808&
&'9+(< HO*<6,& .&YoH)TAH'S, 1$& $'96,&2%( 4 2/&" "#)4'66#,73 4'69% %

& (1&1,7: "6.8* &+ (<: &3,&2($™*A,& 2"62%4 ( #:" (=, 13& ."(4&6($ %

08&,%' 4&&"9+ (= ( C)"%#*A,&:9 &$"#+ (EE (F(*(2 ( 6". 2006). 5"&)"#1,&2$A

V=, A+ # 6*< (E+H, (< 48),(%,84(< &(/&1,73 ."62%#4* (= &

$9%97(3 (22¥68&4#,( <3 4 &PH2S( I(&)H2($T, &2&/,.& 91($74#< $& 1$&
'%&$&"T' () $HY(3 (22+6&4#, (= 648=,808 H)H1' (<, ."6,#)#1', T 6*<

48,73 @ '= (H( &I2.1.(< I&#2,&2%( ( "&A&6B(T 4 &$4'S #

MG &MHOH: T= "(2% /(&$M&"():H, 8$,82<$2< % YHS'0&"((CAT)TAHE?( 3
2.8%8=2348& G%2."(',$ &IE (K'=$/"0 ( 6". 2004). 8# :'+69#"&6 &

9"€4, &AT2(SA 2% A 0*#2,&2%( ( ."&)"#1,82%( :&+.& [T*& 17, '2*( I7

28"#,7 -91#2$,(%( ! SI>  9*91;(*( ."62$#4*<"T" (( CD"7 .& 9%".* (E

684" (<E (DJ) ((26™#*( (3 &SW"7$7:( 6*< .9/*(%(. H&2$ #OL,73 (22684 (=

4 &IM2$( (&)HP(ST "(4&6($ % 4&),(%,&4'(E 6"90(3 ,'9:7;*,,73 "(2%&4 4

MOASHS  94*(L (< W&*(1'2$4# &.7$,73 *E6'=, 1$& &+'$ /T3A

P& & (2.8*A)&4 #,8& 6*< "#)"#I&$%( /(8&*&0(1'2%&08 &"9+(<.

4.2 1%/"16(731H%*$%  /36:$ .., *(#.(66&$

5 (&*&O(12%&08  &'9+(<  &IHS*AL  #228@(("9$2< 2
'0&296#'2$4',7:( 0"9.#:(, ('E?(( &"6™,,7' &X($(12%( @',

&2&[',& 4 &3,&;,(( 4728%&$"#,2:(2 24,73 4&)I196($*'= /&)=, 1A'

"2 "&2$"H, ( 4&):&+& &O'#,(L(SA  &"6™,7: 0'&0DHC(12%(:

"H=8 &. H(2%, %&$&"7T= ."62$HA*<'$S 28/&=  (2.&*A)&AH,( H$&D'&4 4
M2$9., 73 (*( $™&"(2$(1'2%(3 @*<3  , :&+'$ ITSA I&AC M C((
A728%8)H"#),73 (*( $&%2(1,73 /(&*&0(1'2%(3  #0',$&4, 2 ' A #%@' $&: #
2028, @(E ( )H'H),823A. >6,#%8& , &I2(= "% 4 @*&: 2%#,84($2< I&*"
4728%(; 2 91'$&: &$6'A, 73 GU2$":(2$&4 2 #.&%6H*(.$(1'2%&= (6'&*&0('= (*(

28@ (& HI&*E&O(12%8&=  H%*&, &2$AE, %&S$S&'7' :&09$, | )H69:7A#<2A,
(2.8*A)&AHSA AT28%6&)H"H), 7' A&)I96($*( /&*),'=. F @™&: '$&67 I&"AIT 2
&H2,828AE $"&"():H#, A%ELH< /(&$™&"():, 6&*+,T [TSA H."HA¥ T #

(2%&™,",( "(1(, SHWE&= &.#2,&2%(, $HU(3 UH%  ,'6&/'&284'2% H#< 6<$*A &2%A
8"0H &4 AHIS(, (7S # (,"H#A' 2848, 4288 $8O&, 1$&/T "(GHAHSA 1™):"

I&*A& ) #1',( '0& 2(:.$&:#: (O//&$S ( 6. 2007).

82:88"< # ("&%& ' 4,(H( % &#2,82%( /(&$™&"():# 4 2000 - 0867,

2591#4 () (< [(&*&0(1'2%(3  #0',$&4  6*<  ."2$9.73 (¥
$™R"(2$(12%(3 @™%= ,'08&296#"2$4",7:( 0"9.#:( (*( (,6(4(699:#:(

10



H2USTAHS2< & . VHE'ST(  (QWEL,(<( <4*<E$2<: '+ ('

ML, 8= "2$&"H, &4 -)H969281,73 2 &A4&?,T:( *E6#:( 4 >"0&, 4 1984

0869 .&2*6EAHS*<:( YO*ASH HHE+,#, 4 ")O*ASHS' 1'0& )H&**& 247} 700
1%84'%, & (%$& | O 'OBHAH<2< &.TYoHt &2¥6RAHS™= %I*A$H# OO
X(,"(%6(& "#2."8&2%"#,($A 2(/("2%9E <)49 4 R.&,((, (2.&*A)9< | #3$&0',7=

SH:, %&$&T= | &0 .&2$HA(SA .&6 90"8)9 )6&"&AA' 1*&4'%# (I'=: 2001); #
$HYH "H22T*6H 4 &%S$</" 2001 0&6# (20 2 2(/("2%&= <)4&= 4 -XO, 4
MO*ASHS 1'0& WH'H)(*&2A 17 18&4'% ( 9:"*& 5. WSS [7*& 42'0& ,"2%&*A%E&
2:"$HA, 73 2%91#4  4& 4A™< .&2%6,0& (,@(6'$#, G%&&(12%&' (
62%#/(*()("9E?"  4%(<,( 6&'&0&2$&<?'0& ( 6*($*AL0& ."&@'22#
6)(,C%@((  #6:(,(2$"#$(4,73 )6H#(= ( &$6™,(= .&1%$7, # o SHY%+
92$"#HE?'0& GCC'%$t /7*& 6"#:#$(1,7:

82:8%"< #  &I'A [)HLGHAL 1(2*& 2:"$™A,73 2*91#'4 4 "MO*ASHS'
J&S™&"( 2$(1'2%(3 #%$EAE 2'#4,'(E 2 I&*A;(: .&IHHS™: 2:$,&2%( &$
(C'%@ (&, 73 W& *4#,(=, &$4'S&: # ,(3 [T &0"&:,7" Yokt (SH*&A*&+' (<,
&2&/1',& 4 -XO, 4 [(& YH2($,7:  (2276&4#,(< ( 0&$8&4,&2$A, # $#Yo+ 48)"&2;#<
JH%& &OHS A< HO")%H# 4 &$,&;(( $'3, %$& "HESHS 2 &6, 7:(

&#2,7:( (%"&&"0#,():#:( ($#% #)T4#7T' C&28/& &.#2, 7' #%$&0',7E). F
&2%6,(' 0867 2$#*( .&<4*<$A2< &.#2' (< &$,82($*A& $&08&, 1$848&):&+,8&'
#2:0"(C #91,73 (22%6&4#,(= .& $H%(: 1&*),<:, %H#H% 2(/("2%#< <)A#, #

$HY%+ &O"H,(L($*A,&' )H%E& &OHS*A2$4& &S"(@HS*A, T: &I"H)& 2%#+9$2< #
(A28(@( <34 (22* 6&4#,(< & "('&6,7 : ([C'%@(&,7 : HE&*4#(<:  (H922&
2002). >6#%& 21($#'$2<, 1$& ."(:"& 70% (& W2($,73  (22*6&4H#(=,
C(,#,2("9":73 BH@(&HA,T:( (,25(S9B#:( )6"#4&&3"#, (< (8PV), ;("&%&
CL(7 4 &PHS( 091h(< ( *li(<  ("&6,73 (,C'%@(&,73

WI&* At (=, 1"&' $&O0&, 48,7 "&O"H:T & (&)H?(S &), 7"
%&,$":"7 ("&%&0& "()\(<, $HW( %#H% 9284 2$4&4H, T (ST
H20%(, .&<4(*(2A 4 "YO*ASHS' 47.&*%, (< #IL,& -(22*6&AHS*A2%(3 ."&0"H#:

WH2($7 &$ 4&',,8&08& H#.H6' (<.

S'2.8%8=2$48& & .&4869 .&$ @(#*A,&= C4,9$",'= 90"&)7E &$ 2&$'96,(%&4
HI&HB&" (= 92(*(*&2A 2 $'3 .&", %#% 4 2008 0&6INSH ."(;*& % JHUW*EL(E  , 1$&
#"(%#,2%(= 08296#"2$4',7= 91',7= [7* &$4'$2$4",", W "#22T*%9 (2" 2
2(/("2%8&= <)4&= 4 2001 0&69 (NSH 2009). M$& ."(4*& % $&9, 1$& /7* 26'#,
H%@'\$ # "&4"%9 *E6'=, %&SE'T: "H)", 6&.92% 4 *#/&"H#$&"(( 2 4T728%&=

28" AE W2($7 ( % C&28&/& &#2,7: H#$&O' #E, $H% H#)TMH:T "&0"#:7

U&ATY( HE'+82$( "2&HH. [HU6( "&O"H#:T :&09$ A%ELHSA 4 2'<
U&AMY( 6*<  6&.92%# % 2'%"S$,7: HS"(#H: ( .2(3&*&O(1'2%& $2$("&4H, ('

(2 $3 .&" 2%#*( G*' $&: 68&.92%# # H2'%"1', 7' 48,7 &IL'%$7. M$(

M&OMHT A.&*) :&09$ [TSA "H2:("T & M(A( $"I&AH(= 2& 2$&"&,7

THASHA2$4 ( &JP'2$4',&2$( 4276284( "H22¥6& A (< 6™ 2 "$22T*%&=
(272 2(("2%&= <)A&=. >6#%& , 297'2$49'% &."6™, 7= 2%.$(@(): 4
83,8 ((  GCC'%$(4,82$( ."&4"%( #6'+,&2%( ."2& ##, &2&/' & .&2* $&0&,

%H% 4(,&4,(% "H22T*%( .(2": 4 -XO ."&;"* $HYUOE ."&0"#::9. KE/T' #6'+,7'

ST, (A<, T (QUEL($*A& % #91,&9 (22¥6&4#,(E 2 C&28&/&
&H2,7:( HB&O'H#(E, ."&92%<$ 6"90&' .&$',@(HA& | HBY "
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(2.8 A)&AH, (', Y8SE"&' &Yott+'$2< 4&):&+,T: HO&KBH < 6&2$(+'(<: 4 HI%' (
$'3,(%.

F+.& #=$( .9 "\ (< &M &12.1' (< I)&. #2,82%( $H%(: &/"H)&:,
1$&/7 G$& | .&*& 4 92" #91,&  -(22*6&4H$*A2%&= 6'<$*A,&2%(. F.&*'
48):8&+,&, 1$& 297'2$49E2H< "H%NS(YoH ."(<$(< # "HI&S$S9 ( /(&)H?($H 4
#9173 %"00#3 ( ."&7:*,.&2%( 42*<'$ 6&2$H#$&1,& 94", &2%( 4 "
H#6'+,8&2%( (S"0™ (6" . 2009). F&."&27, YH2HE?(2< &@'%( )#'9/+ 73
91,73, 2¥69'$ "HSA SHW( &/'H&, 1$&/7 G$& ' #& 4'6(E
28472$,&= HIL,& -(22¥6&AHS*A2%&= 6'<$*A&2$( ( ) .".<$2$48AH*&
'+69,#"86,8:9 2&$"96,(1'2$49.

4.3 1"#$% 737&%'3$ :3%(*7&%3%* *'[*  3,1+7

F"&<$,&, :&+'$ 2B#$A ['&/3&6(:7: "#22:&$"SA '?' &6,9 Y#$0&"(E
12%9.,&0& /(&*&0(1'2%&0& "(2%#, 24<)#,,&0& 2& 2%$":* (" 6&2$(1A 2%&"™
C(,#,28473, ,'+"*( .&*($(12%(3 @™*'=. M$& #0*<6,& 4(6,& () ."(:"#
"#2."&2%"#,' (< & 42"9 ("9 .&6.&*A, 73 *#/&" #$&"(= & 47.92%9
&O66*A, 73 *%#"2%4",,73 " #'#P&4 4 %o#1'2%4" 2&25#4,&= 1#2%B( 6'<$*A,&23(
&'0#,()&4#,, &= ."2$9.,&2$( (W  #=*A#,  2003). M$& :&09$ /[7$A &1'A
CC(4,7 IS (4 "H=&H3 2 ,(0%( 6&3&6&:, WES&"T' "H2.&*&+'T

"<B&: 2 4728%8&8$'3,8*&0(1 ,7:( 6*&AT:( "H#=& #:( (*( 4728%8&YH1'2$4",7:(
S&ITH TR (<:( 2 *&3& &"O#,()&AH, T %&,$"&*": ( #6)&"&:.

>?¢( 1"$#:( G$(3 6493 0"9.. <4*<E$2< :&?,7' .&6.&*AT' 2(2%:7
C(#.2("8A%,(< ( 2/T$#H | # $HY%+ '682$H$&L, 7' 4&):&+,&2%( .& &"O#,0#@  ((
&3"#,7 ( 2/&"# (C&#@(( 6*< /&'AIT 2 *O#A7: ."&()4&62$4&:.
8'0&296#"2%4',,7" 0"9..7, "#HI&SHE?(' 4 G$&= &I #2$(, "#2.&*HOHES
"&()4&62%4',,& -2[7$&47:(  2'$<(  6*< "&()4&62%4# .&66*A,73
“OLH"2$A", 73 M #HS&A (&S, @(#A.& :&09% "Y*EL($A2< # "&()4862$4&
&#2,73 #38&0,&4 . 8# 0&296#"2%4',,&: 9"&4,' &+'$ 297'2B4&A#HSA "(2%
HEH.SH@(( 4728%8$'3,8*&0(1,73 *#I&"H#$&"(=, W, (HE?(32< ."&()4&62$4&:
&66™8%, 6*< .&6.8*A,&= "H#)"H#I&S$Y( ( 47.92%# /(&*&0(1'2%80& &"9+(<.

5 >||1.%(1|#’? (||1|’5%*’8 # *7 6+% , |%2*1+%

5.1 >3,1:"17-. #7*,% +HESE  3,1+7&

J&2$(+ (< 4  &IMH2S( /(&*&0(12%(3 H#9% (  ("&%H< 6&2$9.,82%A
288$4'$2$49E2(3 /(&$'3,&*&0(= &+'$ ."(42%( % .&<4*(E ,&473 "(2%&4
648=,80&8 #H)H#L (< (64" 73 "(2%&4, %ES&'T' ,&I3&6(:& [96'$
"0 O*<" & .&6A"OHSA "&@'.%' (88P- 2006). oo . 48):&+,7T'
(972844 2¥69'$ 2"#4,($A 2 *EIT:( &S, @#A,T:( "(2%#:(, .&2%&*A%9

G$( + 287 682%(+,(< (0"HES "HE?9E "&*A ."( "H)'HE&S%' [&*"
GCC'%$(4,73 &$4'$,73 " 4 &$,&:,(( 42'0& 2.'%$"# 1(&*&0(1'2%(3 "(2%&4,
A%FELH< "("&6,7' 1&*),(.

8'2%&*A%& &.9/*(%&A4#,,73 G%2."(:",\$&4 [T*( 476™",7 4 %#1'2%4" ."(:"&4

"(2%&4 648=,808& H)H1 (<, 24<)#,73 2 #I1,7:( 6&2$(+,(<:(, A% ELH<:
06&,2$"9("&4#, (' 4 2001 0&69 "%&:/(,#,$,808 4("92# G%S$"&:™*(( (&2.#:7;'=) 2
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@™*AE 476%($A (,$"%=%(, -4 (PK-4), 4 "O*A$#$ 10& , 9:7;*.& I7*
28)6#, I&*" 4("9* $,7= 4("92 (J+'%2&, ( 6". 2001); %&,2$"9("&4#,( 4 2002

0&69 +(4&0& 4("92# .&*(&:(*($# 2 .&:&?AE 2(,$'$(1'2%(3 2'0:',$&4 J8! (
&2¥6&AHS*A&2$( (1 'E?'08&2< 4("92,&0& O0.&# ( Q& ( 6". 2002);
4&228)6#,(' #,6"(1'2%&08 A4("92# (2.#,2%&08& 0"(.# 1918 0&6# 4 2005 0&69
(. ( (6" 2005); # $#%+' 682" #@(< 4 2007 0&69 '$&68&4 $'#,2.*#,$#@ ((
0',&&4 6*< "4"#?' (< &6,8&08& $(# H%$"( 4 6"90&= 2 .&& 2AE
R &= 3'8:828&:7 (K#'$(% ( 6". 2007). F $& 4™< %#% . HO&GH"<
&I29+6',(E &7 648=,&08& #H)H#1'( <, G$( "HAS( < 4 H#HI% [7* (
684'6", 7 6& ;("&%N&= &/?'2$4',,&2%(, 4 #91,&= *($"HI" &+ & H=( /&*"

" 24(6'$*A2B4H# % &$&'T3, <%&/T | &+(6#,73 , G%2."(,$&4 . B#."(",
4 #91,&= "#H/&$ 1981 0&6# ."(4&6(*&2A &.(2#,( 4&228)6#,(< (,C'%@ (&, &0&
A("92# &X(&:(*($# () I8! (HH%#,(*& ( SH'S$(&" 1981), # $H%+
"(A86(*&2A &.(2#,(' 4¥(<,(< PK 4 # AC9* $,&2%A 4("928&4 0"9..7 &2.7 4
1998 0&® (S":/"(6+ ( 6". 1998).

ST*& AT2%#)#,& "6.8&*&+ (', 13& 6&2%(+,(< 4 H#9%' ( $3,(%' "#2;("<E$

HESH 6 &O& ' HEX+#70&  (2.&*A)&AH,(< [(&*8&0(L'2%(3  #0',$8&4
(, 4 %&'1,& ($&0' , ."(48&6<$ % .&(+,(E 92$#,8&4% &0& .&"&O# 6*<
(2.8*A)&AH# (< | (&*&0(12%&0&  &'9+(<  %#%  08&296#'284#(, $#%  (
'08296#"2$4", 7:( 0"9.#:( (*( (,6(4(699:#( (5'$"& ( 6". 2003). F

% #3%82"81,8= "2/ %$(4 , 9L($7AH< (E?(2< "29"27 ( 6&2$9. % #,9%' (
$'3,(%. *E/&= (,$™2 08&296#'2$4# % /(&*&0(1'2%&:9 &'9+(E /96'$

M B2SHAY<SA 28/&= )HL(S*A9E &H2,8&2$A .  -& 4™ . &H2,823A 2&
2$8"&,7 '08&296#"2$4',,73 0"9.. ( (,6(4(699:&4 :&+'$ 4&)"H2$(, .&2%&*A%9
682$9. % 28&$AS2BA9E?( $3,&*&0(<: "#2:("<'$2<, # 24,7 2 G$(:
"#23&67 9O AHES2<, $HY(: &I"H)&: & (< [H'A "7 BR< B &0&
JHEY P08 (2.&*A)&AH (<. F %"H$%&2"&1,&= "2.%$(4 &A= #%@',$
6&*+, [TSA 26™#, # ('E?9E2< 9 '0&296#'2$4'.,73 0"9.. (X
(,6(4(699:84  4&):&+&2$A ! HHEHH?'0& MCO(< (86,73
1&%),'$4&" 73 :(%"&&"0#,0):&4  (*( (2. &*A)&AH, (< &SHI&SH, T3
/(8&$'3,8*&0(= 4:2$8& 8473 $'3,8*&0(=, $#%(3 %ott% 2(,$'$(1'2%#< /(&*&0(<.

5.2 H7 37&+7&, 1. 1+"# 7"/%*"#

F,(#,(, 96"*<"&' [(&*&0(12%(: "(2%#:, ' 6&*+,& &0"#,(1(4#$A2<

2.(2%#:( #$&0,&4 . 8'/&*),'$4&" 7" (%"&&"0#,():7 :&09% I7T$A
2%8&,2%"9("&A4A#,7 %#% 1&*),'$4&", 7", ( 6&2%(+',(< 4 2(,$) I8! :&09%
L)AEH(BA "H)'HIHSTAHIA ,&4AT' 1&*),'$4&",T" (%"&&"0#,():7. 88P- -XO

"%¢&:',69'$  «pacwupsmb oceedomieHHOCMb 06 yepo3ax 3a rnpedesibl Kaccu4yecKux
«0c060 ornacHbIX namozeHo8» U Opyaux 6ose3HemeopPHbIX Ope2aHU3MO8 U MOKCUHO8 C
memM, 4mobbl  eKM4YuUmMb,  Harnpumep, Memoldbl  paspyweHus  6a3ucHbIX
2o0Meocmamuyeckux U 3awumHbiX cucmeM U  €030aHusi CUHMeMmMuU4YeCcKux
opaaHu3mosy (88P- 2006).

KOL" & (#( :&*%9*<" &= [#)7, *+#?7'= 4 &2,8&4' [(&*&0(1'2%(3
S&@22&4, "H)TAHS  O'H(@7 +69  3((12%G( ( /(&*&O(1'2%(:(
2"62$4#:(. 5"(,($*A.& % G &9 | HEY+#'9 (2.8*A)&4H#,(E
G$& 6#2$ 48):&+,&2%A 4:(4#$A2< 4 2. @(C(1'2%(" /(&*&O(1'2%( ."&@'227 2
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@™*AE .&*91',(< ;("&%&0& %"90# GCC'%$&4, 4 "O*ASHS 1 '0& ."&(23&6($
M (C C&Yb92# 2 &28&IT3 4&)196($*= I&%),'= # %&,%"$,T' G 4
$* 1*&4'oH.

5.$(6,7' /(&"09*<$&"7 &SA'IHES Y "O9*('&4H,( 2#73 "#)*(1,73
/(8&*&0(1'2%(3 ."&@'228&4 ( :&09$ &YH)TAHSA 2(*A& 4*(<,( # (:9,,9E
"H%@(E, %"8&4<,& 6#4* (' ( C9,%@ (&, ("&4#,( ,"4,8= 2(2$"7 6H#+ 4 &1'A
VI&FA(3 %&*(1'284#3. F (3 1(2*& 43&6<$ ,'="&.".$(67, %&$&"T" "09*("9ES

&) (, 482.(<$(, #2$"&'(, .&I9+6'( ( 28)#,( ( ."62$HA*<E$

J&*A&= (,$™2 6*< CH#@4A$(L2%&= ."&T7:*, &2%( O
48."8284 6'."22((, 2$"#3# ( 6"90(3 #"9;(=. 5&6&/,7'  2"62$4# :&09%
MC<$A2< 9T & 4 @*<3 #,2.(< 4"6#, ( 6#,7= "(2% 64&=&08&

HHL (< &+'$ 92 909/($A2< 2 "H)AB(:  $3,8*&0(= 6&2$H#A%( *%#"2$4',,73
2"62$4, %&$&'T GHES 4&).&+ ,&23A (2.&*A)&AHSA . $(67 4 %#H12$4
" H@(&,, 73 *%#H'2$4 (88P- 2008).

5.3 [%+#06* 3T+ % 1<, 1,%%',0%1+77 -".",?

H#)"#83%( 4 &/#2$( $3,&*80((  2'%d4,("&4#,(< I8! ( 2($)# <4*<E$2<
HO*<B,7: 24(6'S*A2$4&: &I70& $:# M ( "H2.&28'H( <
1(8$'3,&*&0(=, ."(| %&SE&"T3 2%&"&2$A ( ."&()A&6($3™*A,&2$A .&ATHES2< ."(
86,84 & 28%"#?'(( 2'12$&(:&2$( (#'*2&, 2003, 2008). [#%('
HHIRSY(  &2&[,,& SH'HUNS" T 6*< [72$"& HAAHE?'=2<  &/*#2%(
2(,$'$(1'2%&= /(&*&O((, .*#,8:" &0& 28)6#,(< ,&473 /(8&*&0(1'2%(3 2(2$"
(18" &+ 42%&' &1?'2$48& 20084).

3,8*&0(< (). #,(<, %&$&"T' 68*+,7 &<4($A2< 4 ")O*ASHS GH(3 6&2$(+(=,
A7)&A9$  &HI&L,&2$(, 24, T Y%H% 9T T, $H% (2

B 7:( &%, @#AT:( "(2%#( 64&=,&08& (', (< (1&"&*4 2%8&'
&I72$4&  20084). X('&%#<  6&2$9.823A  $'3,8&*&0(( 2'064' ("&A#,(<
&)A&H<E?'= Q) #$A 0,&7 H#$&0'&4  , # S$H%+ 2($(1'2%#H< /(&*&O(<,
MB2SHAEH<  2"62$4# 6*< 2($)H &*),'$4&" 73 :(%"&&"O#,():&4,

&I'2.)1#S 1&*" ("&%(= 68&2$9. % "H)"HI&SYoH &.H2 73 #$80',84 , %&$&"T'
:200$ (2.8*A)&AH#SA2< 6*< "(1(,',(< 4"6# ( L4 9%&,'1,8: ($&0' , :&09$ ."(4'2%(

% 28)6#,(E ,&473 (2%922$4',,& 28&)6#,73 #$80',&4 . S&" $&08&, .&2%&*A%I
$HY( $3,8*&0(( 2$#,84<$2< 42 [&*" CI96&/,T:( 6*< .&*A)&MH(<E (
&USHS(4,7:(,  6*< #,(9<@(( 2 /&),'$4&" T:( (%"&&"O#,():#:( &+'S

$"/&AHSA2< 42' ' A #91,& -$'3,(1'2%(3 ) #,(=.

RS M+& ) OAH(L(AHSA "(2% S HEY P08 (2.&*A)&AH,(< G$(3
$'3,8*&0(=. 5&$"/9'$2< '?' 1,&0& 9)HSA & 3#,()#3, *+#?(3 4 &2,&4

4("9% $,82%8(, ( 24<)<3 2 ."GHMH&2$AE 4 :(%"&&"O#,():#3 L F #2$8&<?"
A< [7%& 17 &LUA  $'96,& 2%&,2$"9('&AHSA &AT= &%), '$4&" 7=
[(%"&&"OH,():;, %&S$&"T= "(4™ [T % .&<4* (E I&*),(, %&$&"H#< 17 "( G$&:

*0%& .""6HAHH2A.
8&4&'  .&%&*, (' 2'%4'#$ &"&4 I8!  6#$  4&):&+,&2BA  "&4&6($A

204" ("&AH#,( .&* &2SAE 42'0& [&*),'$4&" &O0& (% &&"O#,():# "(:".& )
60.000 6&**#'&4, ( &+(6#$2<, 1$& G$# 29:# 2,()($2< 6& 1.000 6&**#'&4 4
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[(+#=;(' 0&67. F #1#* 2008 0&6# :'+69#'86,7= %&2&"@(9: 9173 4
Fo( %&1(SH,((, (¥ ( -XO &IL<4(* & *##3 & 2'%4' ("&4#,(E 0,8&:&4

1000 1*&4'% (5"&'%$ 1000 0',&:&4 2009). V# " 1% 10 *$ :&+'$ /7$A
&6 # &2BEAHSHA &2$A 0',&:&4 & Yo"H#=,'= " 1 :(*H(&# 1*&4'% (

&1$( 42'3 6"90(3 %"9.,73 &"O#,():&4. >." 6%, ( .&2*6&AHS™A,&2$( J8!
MESHARS 28I&= HI&M HE'+& ( IT2$'& 2"62$4& "H#2.&)HAME (<
18&*),'$4&" 73 (%"8&&"0#,():&4 ( 4 G$&= 24<)( (0"#'$ 1")AT1#=& 4#+9E

"&FA A 6™ BHA'='= "H)'HI&SY%( GCC'%$(4,73 4H%@(, ( *%H'2$4',,73
UHHSES,  H# O SHY%H 4 H12$4'  2.828/# &@'\%(  (,6(4(69#*A.&=
48&2."((:1(A8&2$( % /1&*),(.

S72$'& "H)AMHEM<2<  &IH2SA  2($B(1'2%&= /(&*&O(( &+'$ H#H=$(
SCOC 4 H)RLT3 &IH2$<3, $HW(3 %H% 6(@(H, G,"0'$(%#, )H2(SH

&U"OHHE?'= 2767 ( HS"(HT. JHA'=" "#)4 ($( 196'S 682$(0H$A2< Y
21'$ 6&2$(+,(= 4 &I#2$( HAS&HSOH@(( ( 9:A;(< "H)"H# #.H"HS9"T
6*< 2(,$)# J8! ( 2/&"%( 0',&:&4. 8#91,& -$'3,(1'2%(= ."&0"22 .&)4&*<'$

6&/(AHSA2< ) H1($*A, 73 B&2S(+,(=, Yo% G$& H0*<6,& .&UH)H* "&A&6  <?(=2<
D#22#192'$2%: $'3,&*8&0(1'2%(: (,2$($9$&: (DIP) D'+69,#'86,7= %&,%9"2

0,,& -(+,"73 :#(, (IYPD), %&$&"7= <4*<'$2< 2$96'1'2%(; %&, %9"2&: 4

&I #2$( 2(,$'$(1'2%&= /(&*&O((, 4 %&$&"&: 2$96',$7 2&)6HES 24&( 2&/2%4',, 7'

&AT' [(&*&0(1'2%( 2(2$:7 2 .&:&?AE CHI&'HE | (&*&0(1'2%(3 1#2%$'=
CIYPD 2009). It 4™, 2,(+.,( HS'#S ( /& 24&/8&6,7= 6&2$9. %

$3,8*&0(( &) HIHES, 138 /(8$'3,&*80(< 2$#,&4($2< W, <$(: 6%< *E/($™'=

2"6(  "HAAHE?'0&2< 2&&/V2$4H  $H% H)TAH T3 CI&3HUN"EIE (X
2#:&6'A, 73 /(&*&0&4 (S*9: 2 009, S(&*&0(< C-6"#= 2#:E 2009). P:'E$2< 6#+
(0"9;%( 6*< 6'¢'= 10 -$,/0& 4&)"H2$#, %N&$&'7' )HWN&<S$S 2 :$&6#:(
04*1',(< ( 282$#4% (< %H"$7 I8! (S'=%" 2003, J#=28&, 2006).

F#A#04'6 BA(+,(< % 42 I&*A9 & (#(E | &)= #3&6($2<
HBQR@(F(H "H< &PH2BA 2(287.8= [(&*&O((, YESEH< "B2BHA*<'S 28&/&=
() DH(&E'=284(= &$6™A 73 G*:$&4 /(&*&O(1'2%(3 2(2$: 6*<
&."6™ (< 248&=2%4  G$(32(2$". 5&GH&: 6&2%(+,(< 4 CH&= &/H#2$( ."(4'69%

% *91;:0 ."G206H)TAHE?'9 & (#,(E 48):&+&2%= ( . &2%62$4(=
2(,$'$(1'2%8&= /(&*&0((. F $& 4™< %#% &IL: 2&/I"#,&= (,C&"#@((

04 (L(4#'$2<, 297'2$49E$ ## (S(L'2%(= ."&/™* 4 "#2;(C'&4%' $H%E&=
(C&"#@(( ( .&$"/,&23A 4 +6(2@(*(#"& 28&$'96,(12$4' 2&

2. @#*(2%#:( .& AT1(2*($™A &= $'3,(%' ( &/"#/&$ %' 6#,,73.

8'%&$&"T' 91#2%,(%( )HE9:#*(2A & $&:, ' 2$&($ *( 96™<$A I&*A; 4,(#,(<
48."8&29 $'3,(1'2%&08& 92$"#,' (< "(2%&4, 24<)#,73 2 [72$"& "#)A(MHE?(:(2<
$3,8*80(<:(, $HY(( %#H% 2(,$) J8. S7T*& &$:'1'&, 1$& %6&:"1'2%(
&2$HAR(%( I8! O+ HI#+(.  "&A"<SA 24&( HYH)T 6*< $&0&, 1$&/7 | 6&.92%($A
&2$HA%9 &S, @ (H*A,& &.#2,73 .&2¥6&AH#$*A &2%'= I8! (D!5- 2009). >6,#%&

& ™ $80&, %H% $'3,&*80(< 2(,$)# I8! 2$#,84($2< 42 6'4% (42" [&*"

("&%& 682%$9.8=, $HUH< "&A"%# 4°<6 *( /96 GCC%$(4, &= ST*&

B &, 1$&/7 419697  2(,$)# $&'7 I8! )HA$"H#; '0& 6,< &+ & IT*& 17
"&OARB(SA  CO2$&=1(47:( % "#2."&2$"#,' (EE, [*#0&6#"'< 1%9 &( , 2:&0 *(
17 2($)("&4HSA  &."6™, 7' .&2*B&AHE A &2$( (8&9"( (Q #=I# 20009).
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J'90( +  (BM+(AHES$2< -, (<, 138 "O9*(&AHSA  (2.&%A)&4H(

2(,$) #$8"&4 J8! $#%(: 9%  /96'S 6&2$H$&1,& $"96,& . I'3,(1'2%6#< ."&4 Yok
&2&/73 .&2*6&AH$™A,&2%'= I8! :&+'$ SYHHSA2S' GCC'%B(4,8=, .&2%&*A%9
&6.# (($H# + .&2¥BRAHS*A&2$A I8! &+ &<MSA2< Y%oHY% 4 &), 'B4&" &:

4("92', $#% ( 1)&/(6,&: 4("92'. S&*" $&0&, 44'6',(' $'3,(1'2%&0& %&,$"&*< (

&O"#,(1,(= # 2(,$) I8! :&+'$ ."(4'2%( % )H:'6*( E )#%&, &= #91,& -
(22%68AH#S*A2%8= 6'<$*A&2%(  ("&2$9 2&&$A'$2$49E?(3 "#23&68&4.

6 @-A%:3,*?'$% &%™($ ")%*+, -,"."/,0%1 +,2 3,1+"#

6.1 @)%*+7 "-A,2 -,"."/,0%1+,2 3,1+"#

-97'2$49E?( '$&6&*&0(( &@',%( /(&*&0(1'2%(3 "(2%&4 4 "#)*(1,73 1#2$<3
2.%$"# 4T(0"HES )# 21'$ 0#":&,0#@(( %#% 4 "#)*(1,73 2'%$&"#3 ( &$"#2*<3
ST &2B( &SBFATI 28"H, $H% ( 4 +B9H'86,&: H2SH Io1$&
2.828/2$484#*& |7 1&*" GCC'%$(4,8= "#(0H#@(( .&*(S(1'2%&0& %9"24#,

"2 MG (E "29"284, +69,#"86,8:9 28$"96,(1'2$49 ( &/:',9 ."6&4T:

&.7$&: (" (( "&F: O*&IHA, T3 /(&*&0(1'2%(3 "(2%&4.

J*< ") "HI&SY( &J?'= T $&E&*&O(( C&":("&AH (< 8@, %( /(8&*&0(1'2%(3 "(2%8&4
$9$2<  91H2$( 2@ (2$&4 () "#H)*(1,73 62@(*, ( :("&%&

46O #'86,8' E2SHABFA2BAE 2 (2.&*A)&AH (T "O*ASHI&A "HI&$T,
"&ARG(:&= H@&HAT( ( +69,#'86,7:( &'O#(HA(<(. >6.,; ()

"$&6&A [&O* [T [TSA "#)"#I&  $Y6# # #*0# 2(2$" 297'2$49E2(3 &@',&% "(2%&4

4 @*& "<6' O0'&0"HC(12%( ."62$#4* 73 2$"#,. M$& .&&0*& /7 4
&$.& (. #H#0# ."6&4&0& & T$H# .&,(#(< $8&0& %H% ( .&1:9
207'2$49E7(" '$&6&*&0(( "H)*(LHES2<; # $#Yo+ 47<4* (< $3 G*:' $&4, #

82, 84#,(( %&S&"T3 :&O*# 17 ITSA "H)"#I&SH # &I7'."(,<$H< :'+69 #'&B6 #<
'$868*80(< &@",%( /(&*&0(1'2%(3 "(2%&4.

F :86%<3 &@'%( "(2%&4 2¥69'$ ."((#SA 4& 4,(#,( "H*(1,7 $&1%(

(< (&M6™,,&2%( 2 91'$&: (23&6,73 .&*&+ (=, C&"9*("9E?(3

8&@',%( "(2%&4. 1#%( CC&"9*("9E?(' .&*&+ (<E :8&09$ 4%*E1#$A 4 2'/<
@"*7= "<6 28@H*A.& -G%&,&:(1'2%(3 CH%$S&"&4, CHNSE &4 & #2,82%(, # $HYo+
&HS(L'29%(3 CHUS&"&4. HI*(L,T' .&*&+' (< 4'69$ % 4&),(%,&4',(E "#),(@7 4

8@, %oH3 "(2%84, ( .&G$&:9 4+ & 92$H#,&A(SA O, (@7 &@',%( "(2%&4 2 $':, 1$&/7
&."6™($A, %H( "(2%( A% EL,T ( Y%oH% & ( 28&$,82<$2< 2 ."(:9?7'2$4# (.

#9%( .&*&+' (< C&"("9ES$ #91,7' &@',%( "(2%&4, %&$&"T', 4 24&E &1™6A,
C&"("9E$ 9."#4* (' "(2%#:(. 8# G$& 4$&"& G$#.' "((H#E$2< 4&

4,(:#,( 6&.&% ($*A, 7' $3,(12%(, G%&&(12%(, 28@HAT (
&H(S(1'2%( CHUNS&"T. WHHNS™" &= 1"$&= $#%&= 6(#:(1'2%&= :&6™( &@',%(
"(2%&4 <A*<'$2< $&, 1$& '$&67 (."(,@(.7 9."H#A* (< "(2%#:( 4&)A"HHES2< (

$HY%+ (2.&*A)IE$2< 4 #I91,&= &@'\%' "(2%&4 ( C&"9 *("&4%#3 (23&6,73
&F&A (=, Yot% GS& .&YH)H,& # "(29,%' 2.

5'( "#)"#I&$%' &@',%( "(2%&4 4 &$,&;',(( &/?'0& /(&*&0(1'2%&08& "(2%# 2*'69'$
SGCHSA A& A(CH( $&, 138 &# <4*<'$2< 42'2$&"&,)= ( " &/L"
02BH# HA*(MH'$2<  OHAE?((  "(2%#:(. ! )= 2¥69'$ (AR %HSA
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2/ @#H*(2$84 "#H)*(1,73 6(2@(*(,, ( &# 6&*+# ."('<$A2< 4 &/*#2$<3,
H#386<?(32< # 287%' 6@ (*(. >2,84,7:( &2&/,&2%<:( 42'2$&"&,,'0&
"&@'224 &@'\%( <4*<E$2<: "&A"%# ("&%&0& %"90# '&."6™ &2%'= (
48):&+,73 2@ #'(4; &2$&"&+ 7= .  &63&6 2 S$HSFAT: "H22:&$".(
M&I*&A A VH(<3 ( BWHAL,T3 (= ACHC % M&%2( 4 &%.&:((

48):8+ 808 A4"6H#, #H() %&24',,73 .&2¥62%4(= (#."., $3, %&$&"7'
HYoH H(AHES2< (*( <4*<E$2< A)H(,& 92(*(4HE?C(); "(<$( 4& 4,(#(
&A'6' (< 836 A,73 H(@ (*( &'O#,0H@(=; (2.&*A)&A#H,( I +6(2@(*(#"73

) (= ((&.T$H 2(2$ #S(1'2%(= .&638&6 % &6'*("&4#(E; @™ #."#4* T
HOL,7' (22%68A4H,(< 6*< "#22:&$" (< "', 73 &/ # $HY+ #,#¥()

&I HB(:&2%(, 0(/%E&2%(, 6(4"2(C(%H@(( ( 92$&=1(4&2%(  :&6"( (-$("*(,0 2007).

Z', &2$A A% #6#, 4,82(:&0& "#)*(1,7:( 2./ @ (#*(2$#:(, 94™(L(4#'$2< ¥ 21'$
9"8%&4, ()4*1',73 () $&0&, 1$& 2*91(*&2A 4 .&2%6," 4™:< 4 C(#,2&4&: (
28"#384&: (™. W1'2$4& &6™("&4H (< YoHSH2$"&C(12%(3 "(2%&4, $#%(3 Y%H%
9"HOH7, )HL(S*A& .&AT2(*&2A [HO&GH'< +6(2@(*(H#".&9 4A%*#69
G%&,&:(2$&4, 91',73 ( 6"90(3 *(@.

5'( "#)'#/&$%' &6™( ( C&"#(H@(( &@'.&% "(2%&4 ,'&/3&6(:& <2,&
&,(#3A, 06" "#)*(1,#< 44&6(:#< (,C&"H@(< H(I&*" @"*'28&/"#) # ( YoH%&'
4%(<, (" 471&" (, C&"#@(( &%o#+'S # Yo#1'2$48 47386,73 6#,,73 :&6™(.

J*< $80&, 1$&/7 :&6™A [T*# 6&2%$9.# 4 ."(')\(( 6*< &$4'$2$4',73
68*+,8&2$,73 *(@, 2¥69'$ "((HSA 4& 4,(#( 2¥69E?( CHY%S$&'T:
968/2$48 (2.&*A)&AH,(< 6%< HS H(%&4, 25&(:&2BA &/2*0+(4#,(< &6 *(,
HICT 208" 6H,, T3, # $HY+ "&2$ESH, %&B&"OE &+ & 6&2$(1A, C&YI2("9<2A

# %"($(L'2%(3 CHU%S&'#3. PEL'4AT:( 4&."&2#:( 2 $&1%( )".(< .&*),&2%(

*E/&=  &6™(  [96'S 24&8'4™ &2$A 4T3&6,73 6#,73, H2%&*A%&
"#A6&.&68&/,7 473&6,7' 6#,7', 1$&/7 6'=2$ ARAHSA # (3 &2,&44,((, # $HYo+
2% A 94" &2$( 4 473&6,73 6#,,73 :&6™(.

Fé#+, 7. #'#:'$"&:, %&$&"7= 6&*+', [T$SA 4%*E1l', 4 *E/9E &@',%9 "(2%&4,
<4*<E$S2< 4™ T "H%(. F $& 4"< %H#% 4 &3$,&,(( ."("&6,&=,

J9T &= ( RLE &= 1#2%'= 2.%$"# $"9$2< ."&()4&6($A
GY%2$"#.&*<@(E, 4 $'1',( 65($™A,73 ."(&6&4 4™ ( 0"#,(@7 ,&473 "(2%&4
:809$ 42A# W'$,& "#2;("<$A2< 4 24<)( 2 G T e

(2.8*A) &4, (", &2&[',& 2 91'$&: $".&4 $'3,(1'2%&0& ."&0"224#.

D&+$ $H%+ 4&),(%,9 $A .&$"/,&2$A AWEL(SA .&2*62$4(< .&*($(1'2%&0&
3H"H%S"# 4 *EI9E &@',%9 "(2%&4. 1& '2$A, A% EL(SA .&2*62B4(< %&,%"$,&0&
/(&*&0(1'2%8&08& (,@(6',$#, %&SE&"T' ' &$,&2<$2< % ."<:7: ")*ASHSH: 2 $&1%(

)" (< 1*&A4'1'29%6(3 +"$4. -E6# :8&09$ 43&6($A *E/T' .&* ($(1'2%(" ( 4&',,7'
&$4'$ 7 "7 # OTFOE /(&*&O(1'2%9E #$HY%O. >6(, H'#'$" G$E&O&

48."&2H <4*<'$2< ##*&O0(1,7: %& @.@(( CYHSH*($(1'2%&0& #.#6' (<E ()
&IH2S( "H2."&2$"H, (< <6" &0& &"9+(<, %&OG# &6# 2$"## (*( 6"90#<
'0&296#"2%4", #< 0"9.# &+ 'S "(I'0,98A % )H:#2%("&4#, &= /(&*&0(1'2%&=
HEHW' 2 @"*AE "H)A<)HSA %8&,C*(%S$ +69 6"90(:( 2% #,#:( (*( 0"9..#:(.
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6.2 BYDY*,% #':3"17 *%":3%(%.96*"1',
QU)ATIH=& 4#+T: <A*<E2< "ER2$HA,( 1S%E0& HOLEO& 284'$H
83,82(3*A,& I(8&*&O(I2%(3 "(2%&4  &$AS2$4',7: 68*+828,7: H(@#.

B,16%+ 2: 1*7&0%1+7? &"(%.J ")%*+, 3,1+ (HT* HHET*%*%3/ |
4,..1"6* 2005)

Hayuyxsie chaxmonsi

S6.# "&IH, %&S&H< &+'S 4&),(%,9%A, %E&O6H# H#91,&' 28&/7'2$4& | 4
282$8<,(( 26™H#SA &."6™' 7' 4TA&6BT 4 24&(3 "%&: ,6H@ (<3 .& 4T"# 1835%'
2$"#$'0((, W ELH'$2< 4 $&:, 1$& "#6(%H#*A,T', & 'GCC'%$(4,7' "7, $HY%('

UWHY YHUN'TS( #G"&.&"$&4 ( 0"#,(@, :&09% /T$A 44'6'7 .&6 6H#4A* (. 2&
2$8"&,7 H#2'™ (< ( 2"62$4 #22848&= (,C&"H@(( (*( .&*($(1'2%&0& +*#,(<

(<A &$4'$,7" 7.

>6,H%& 0#4,7= 4&."82 ."( &@"%' &I2(3 /(&*&0(1'2%(3 "(2%&4 WHWH*EL#'$2< 4
$&:, 6& %H%&= 23", ( :&+ & 2C&"("&AHSA 6&2$&A™ 7' &@',%( "(2%&4 2 91'$&:
&6 &2%(. F 24<)( 2 "#)*(L(<:( 4 3H"H%S™ "(2%8&4, 4386<?(3 4 2.'%$",

# $HY%+ "H#),&08& &/L"# ("E?'=2< ( C&"H@((, # &2,84' %&S&"&= 4TA86<$ (*(
V&AM<ES CHSHS(12%( &6™(, &I2."(,<$7: $&6&: 6&*+& [T$A

A%*EL,( @™8&0& "<6# %&,%"$,73 &@'.&% 4 $&IWH3 # 2.%$", 24<)#,73 2
0*#4,8= :&B*AE, 6*< &/L'6(, (< .&*91#E?(32< 4 "™)9*AS$HS G$&0& &@',&%
"(2%&4. 5& ."("&6,7: I1&*),<: 6*< C&"("&4#,(< &@' %( "(2%&4 ('E$2<

6#,7' W "&'6)( ."(&67. PIE$2< $#%+ 6#,7' & ,O:7*.T:

"2%H:, SHO(: YoHY% HAH'(( 4 *HI&'H$&"(<3, 3&$< ( 4 A= 28 ( &

O:T* T &2¥62BA(<: (2276&4H,(= 64&=,&08& H#)H1 (<. >6,H%& .&
G &9 ) HEMH#'9 (2.&*A)&4MH#,(E  /(&*&0(1'2%(3 #0' $84
("$2<  &I'A  &O'#,(1,7= &IL: (C&H@( ( )HL(S*AH<

&6 &2$A.

I &6™A &@'\%( &12(3 "(2%&4 &+'$ ITSA .&23$"&' # # &I2(3

1"$#3, 428" 1#E2(32< .& 42 "9 2.'%$"9, (:&+'S /TSA 2C&%9I2("&AH # # &I?(3

3" HUS" (2$(%H3 |'&."6', 73 "(2%&4, Yo#% ."("&6,73, $H% ( G 73,
$HYO(3 YoY% &2&/T' 248=2$4# (&*&0(1'2%(3#0',$8&4 , "62$#4*<E2(3 #(/&*A;9E
&.#2,&2%A. J*< G$&O& .&$"/9'$2< &/'2."1($A &$%"T$&2$A ( ."&)"#1,&2%A 4 .&$&Y%'
('E?'=2< (,C&"#@(( .& @™*&9 "<69 "#)*(1,73 "(2%&4 6*< .&AT; (<

UH1'2$4# *E/&= &@',%(. [#%&= '$&6 .&6%" *<'$2< 9"&Y%#:(, ()4*'1',7:( ()
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&.7$# C(#,284808& ("# & &I, 24<)#,7: 2 &0"#,(1,(: .&$&Y6#
(,C&"#@((, ('E?'=2< 6 *< C&":("&4# (< &@',%( "(2%&4.

I"#6(@(&,,7' 3867 &@',%( 4"8&<$,&2%( "#)*(1,73 "(2%&4, 4 %&$&"T' 43&6<$
29/L'%$(4,7' 29+6',(< ( ,'&"6™, 8&2%(, A%*EIHES 4 2'< &."&27 (
471&"81,7' (2276&4#,(< :,\(= 2. @#*(2$84. Q$& YoH2H'$2< .&2*'6,0&, $&
%&$&"T OLH2$,(%( AT2%H)HH( "6.8*&+(, 1$& 2. @#H*(2$7 4 6#,&=
6U5,&= &IH2B( (B 4 /(&))&.#2,8&2%() 1&09% .&4T2($A $8&1,&2%A &@'.&%
"(2%&4 Y 21'$ &I91' (< 24<)4,,7: 2 4"8&<$,&2$AE H#$ HS(1'2%(; 29+6'(<:.

[?' &6,&= ."6%&+, &= 4"&<$&2$AE [T*# &$' @HARS 48):&+ &2$A
(2.8*A)&AH,(< "7, %84 "B2%H)H (= 6*< &@'\%( "(2%&4 & (1(,
&I9B($*A,&0& &S(4# HACA& &@',(SA "(2%(, ,2:8$"< # ."64)<$&2$A.

H7,%( ."62%#)#,(= *91; 42'0& 6'=2$49E$, %&06# (3 ."(,<E$ % ()4'2$,7:
S&IH, & GH&  &H& 9 *OL(SA 2 &&PAE  "H2.&2$'#',(<
288$A'$2$49E?'= (,C&"H@(( 6*< &@'.%( ,."64(6',,73 "7,%8&4. ST*&
V18, 198 "80,8)7, AT6HAHT "7 Yot:( "620H)H (=, | "629H)T4HES
48):8+,&2$A )#6#,,&0& 2&/7$(< >( 2%&™ GHES 4)47,9E # "(2% ((

Y*#4,7:  4&."&2&: 4 &$.&.(( M6, &0& ' HEF+#?  0&
(2.8*A)&4H#,(< <4*<'$2< '&/3&6(:&2$A &@',($A ( 2:&6™("&4HSA #:™ (.

J*< G$&0& $"/9'$2< 4%*EL($A &@',%9 $&0&, 1$& C&™("9'$ ";',(" ."(&/"2%( (
(2.&*A)&AHSA (&*&0(12%&' &"9+(', 47I&" @*(, # $H%+ #2;$# #.#6' (<.

1%+ $"/9'$2< &@',%# $&0&, %#% ' <E$2< "(2%( ."(&"'$' (< ( (2.&*A)&AH, (<

4 WA(2(:82%( &$ "#)*(1,73 CH%$&"&4, $H#%(3 Yo#%: #2;$#l #.#6'(< (3. &$
(,6(4(69#*A,&08& &$"#4*' (< 6& #2284&0& .&"  #+,(<); @™*( ($.". &$ &$6™A,&0&

6& /&*A;&0& "#=&#); YH6#H1( (#."., $"&", 6 2$#/(*)H@(<, 2:"$,8&2%A), #

$#%+ 6'=2$49E?( *(@# ($.. 0&296#72$4&, ,'0&296#"2%4",, 7' 0"9..7 (*(

(6(4(699:). F = S+ 6&+# OLBTAHSA2< &% @(HAH< #%@(<
)*&9:7;* (o# # "(2.828&/% (' 4 WAQ2(:&2$( &S &$4'$,73 " ( %&,$""
44'6', 73 6¥< 2:<01" (< G 73 1(&*&0(1'2%(3 "(2%8&4.

6.3 C@-AT? ")%*+TE +"*3&%3

5"( ."&4'6'(( *E/&= &@' % ( "(2%&4 A#+,& A%*EL(SA 4 " &@',%9 .&2*62$4(=
LT3 %&$"" (S 28"#$'0(( 9 A (< "(Q%#H) 6*< $&0&, 1$&/7
029 8A(SA, 2,(+#ES *( & ( "(%(, (( &3.@(#AL 2&)GHES AT, (*(
Q4™ (L(4HES$ 297'2849E2( "(2%(. I#9%6&= :'$&6 $HYH .&)A&X(S 4T<A($A
H(&*" GCC%$(4,7" %&,$":"7 & 429 2.%$"9 ( .&%#+'$, 06' &$4'S,7"

"7 "(2%( 4 &6,8= 1#2$( 2.%$"# :&09$ 2:<OL($A "(2%( 4 6"90&= 1#2%(.
>[2(= ##() HS'HS  -47086 "#)*(1,73 %&,$"", 4 24&E &1™'6A, .&)4&*(* IT
9%" (SA "&@22 &@'U( "(2%&A ( AH'(HST OHAW (< "(20%H(, # BH%+
2C&"("&AHSA A)H(,& 92(*(4HE?9E %&:.(*< @E " & 2,(+,(E "(2%&A.
5&2%6&*A%9 ,( &6, # () %&,$"" 2#:# & 2'1' ' :&+'$ /TSA CHH@"= &$ 42'3
I'6E, (:"$2< .&$"/,&2$A 92$#,&4($A "(&"($'S,&23A &."6™ 73 &$4'$,73

| %&S&"T' 8YH+OS HI&FA" 4&)6'=2$4( # .&* 7= 2.%$" /(&*&0(1'2%(3
"(2%84 A& 42" (" &: H2:SH/

19



5& ."(1(,' ,'6&2%$#$%# (,C&"#@(( &."6™',,&2%A 4 &3$.&;',(( &@',&% "(2%#,
24<)#,,&0& 2 "6, #:",T: | HEF+H(; (2.8*A)&A4#,(": 1(&*&0(1'2%(3
#0',$84 4 %#1'2$4' &"9+(<, /96'$ # ,)%&: 9"&4,. M$& 28&)6#'$ $"96,&2%( ."(
&@', %' GOC'%$(4,&2%( %&,$"". 5& G$&= ."(1(, %&,$""7, %&$&"7" :&09%
6. (H#SA2< 4 &3$,&;',((42'0& 2.'%S$"# /(&*&0(1'2%(3 "(2%&4, 2%&™" 42'0&.,
1969% " "(2%&4A#, T Yoi.($H&A* &+ (1, .&2%&*A%9 (3 GCC'%$(4,8&2%$A
&+,& $&1," &."6($A. F 1(2*& $#%(3 %&,$" " 43&6<$ "7 .& &/'2.'1'(E
0&$84,&2%8( (#."(:", YH.H2T *%#"2$4), "7 "#,,/'0& & #'9+' (< (#."(",

HIFE6',( )# )#I&*4#,(<:( ( (3 6(#0,82%(%#), # $#%+' [72$"T" &$4'$,7

M7 (RNET, &Me™,( .&2%6&4#H$*A&2S( 0.&# (1 [72%"&
"&()4862%48 4 #%@(,7). "&' $&0&, ##*() $&0&, %#H% ."(,<$7' %&,$""7 4
&$,&:"(( ."("&6,808& Y#&*4#,(< ( ,'9:7;*,,73 .&2*'62%4(= :&09% 24'2%(

6&  :((9#  (A¥%HSFA &2$A R &0& [ H#HE6*+#7?'0&
(2.8*A)&A4A#,(< /(&*&0(12%(3  #0',$&4, '?' I&*A; 9%".($ &?( & $4'$,7'
"7 #"(2% .& 429 2.'%$"9.

6.4:"),7.J*" -K+"*"& 0%1+,% L7+"3%

>/?(: 9"&%&: 4 &$,&;,(( &@',%( /(&*&0(1'2%(3 "(2%&4 .& 429 2.'%3$"9
<Yr<'$2< '&J3&6(:&23A 24<)#SA 4&'6(,& G.(6"(&*&0(1'2%&' :&6™("&4#,('

1&%),(, G%&,&:(12%&' :&6™("&4#,( ( %#1'2%$4',,&' 28@(&*&0(1'2%&:'
186" ("&4#,(' 1'*84'1'2%&08& .&4'6',(<.

>[22$4' &' 1 ( "HB@(< 2"62$4 #22848&= (,C&"H#@(( (0"HES 4#+,9E

A (< &SAS2$4,,T:( K@ (= & I(&*&O(12%(; (2%,

&28&1',,& " ($*A,& % 9."#4* (E "(2% #:(( %8:9,(%#@((. 5&G$&:9 *Ef#<
'$868*80(< &@',%( "(2%&4 6&*+H# AWELHSA 4 2< &@',%9 1*8&4'1'2%&0&
&A'6' (< (.&IIB($*A,73 :&$(484, ( *E/H< (&B™*A B&*+# AWELHSA 4 2'/<

%8,$9"7 &I'H$,&= 24<)( 6*< ()9L,(< "HW@(( H2*.(< # .&*$(%9
CHASHA2SME 4 &PH2$( 9."HA (< "(2%H: (.

B"&9%6(, ()4*'1',,7' () :&6™("&4#,(< #,6"(1'2%8&08& 0"(..# 4 F*(%&/"($#,((,
&BL"V(AHES A+ &2$A & (# (< 28@(HA&  -G%&,&(12%(3 CHU$E'&4 (, 4
1#2%$,82%(, (3 AH(:&Q)HA2(:823A 4 83,&;,(( "H)A(S(< #,67((, 4 "#)"HI&S%'

&A'S,73 . BH (", 4 $& 4™:< YHY% HU"TS( ;%&* &+'S "H22:HS" (AHSA2<

Uolt% HACAHS H, GHEH< 48):&+,&2%A &O0"#,(1(BA %& $H%S$T +69 *E6A:(,
SFOIHEH<2< 4 ™O*ASHS G$E&0& @A 28/T$(= :&+'$S [T$A 42AH#
297'2$4", &=. VHW"T$( [ %&* &+'$ ."(42%( % $ &9, 1$& *E6( 2$#,9% '?'
J&*A; I&<SA2< YHIE¥SA, 1$& :&+'S "(4'2$( % ,'34HS%' "2& #*H. MS& :&+'$
A28 % 34HS%' "&69%$&4 (BH(< ( $&F(4#, 1$& &+'$ "(42%( %
#,(12%(: YH%9.%#: ( 28)6#,(E )#.#284. 5&2%'6,", 4 %&,'1,&: ($&0', :&+'$
MA28( % O"H+6#,2%(; ['2.8"<6%H#: ( #'9;(E Y%’ # ( "HA&.&"<6%H.

5'(4<)%# G.(6%(&*&0(1'2%&0& &B*("&4#,(< % 28@HA&  -G%&&:(1'2%(:
&< &+'S &&IA 242%( 6& ((9# G%& & (12%( .&2*62$4(<

G.(6:(( 0"(.#. P23&6< () ."6.&*&+ (<, 1$& 1(2*& )HI&*4# (= 2&
2:MGHA T (23868&: &UH+'S I&FA AM(<,( # &IP2$4 & 482."(<$(

"(2%i#, 1" 9"&4 A Y& A#:8&2%(, ."( ,0%&= 2:"$,82%( H#(*91;(: .&63&6&:,

20



48):8&+,&, IT*& 17 C4'2$( 6™ # 4 &/71,&: .&"<6W'E ( business as usual). >6,#%&

& M A&)'HISH (< 1(2*# VHEX A (= 2& 2:"$*A7: (238&6&: #2$9.($
&' $, %&06# 6&:(,("OE?'= "HU@('= 2"6( H2™ (< 2$#,'S $"A&0H. [2*(
$HY%E&= &S &+ & &."6($A 2 .&&?AE 2&@(#*A& -G%&,&:(1'2%&0& #,#*()#,

$& $806# '0& :&+& IT*& [7 (2.&*A)&MHSA 6*< "H)'HE&S%( &$4'$,73
BH#."(", "%&: B&AHSA 28@(H*A&' "H22"6&$&1' (' 6& #2$9.* (< G$&O&

(& $#, 1$&/7 24'2%( 6& :(,(9:# 9"&4A'A "H2."82%$"#,' (< YWHEX4H#,(< (

1(2*& 2:"$*A,73 2*01#'4. -&1'SH#,( G$&= "7 2 4,2'.(: 0')\(= 4

6"90(' G*:'\$7 *# 6'=2$4(= 4 1" )AT1H=73 &I2$&<$*A2$4#3, $HW( Y%oh%
&.&F)\( WHH28A YUot"2$4 ( AH%@(,7, .8:809% &/'2.'1($A &I?(= %&,$"&*A (

! 6&LO2B(SA "H) A H &I 2$4H,

F &3$,&(( ."("&6,73 W&*4#,(= 1*&4'12%&' .&4'6',( ( 4&2."(<$(

SYH)THES 4#+,&' 4%<,( # &@',%9 ( &$4'$, 7 ™7 # 9"&4, 0"9.. (
H2¥ (<. >6#%& 4 &$5.&.(( RE &0& ) HEM+#?'  0&
(2.&*A)&4H#,(< ,'&IB&6(:& &I"H?HSA 4,(#,( # .&4'6.( # 9'&4,

(,6(4(699:#, Y%#Y% &YH)H*& 6*& 2 "#227*%&= .(2": 2 2(/("2%&= <)4&= 4 2001
0&69. BI1($74#< "#2."82%"#,( ' ( /1&" ;("&%9E 6&2$9.,&2$A ,&473
1(8&$'3,&*&0(=, )#1(:&2%A ()91',(< (,6(4(69#*A,&08 .&4'6',(< 6*< &@',%(
R 73 /(&*&0(1'2%(3 "(2%&4 :&+'$ 4&)'#2$(. F G$& %&,$'%2$'
##80(< 2 %("MN&#2,&2$AE  ME2$HA*<$2<  &*).&=, &2&/.,.&
&$,&2($*A& & $(4&4 ( .&4'6'(< %&.AE$",73 C3#H%N"&IE, 1$& :&+'$
&82.82812$4&AHSA &, (#,(E .&<4*<E?'082< 2&&I/?'2$4# CI(&3#H%"&AE (Q#=I#
2002).

1M+ '%37'63%

5"&'%$ 1000 0',&:&4 (2009). F/ -2#=$% 5"&%$# 1000 0',&:&4. 5&2*6,(= "#)
43&6(*( ,# 2#=% 8 (E,< 2009 0& 6# .& #6™29: http://www.1000genomes.org

M//&$$ -., H&6+"2 5. ( -*&/I&6# J+. (2007). 5&:(:& $""&"#: ."#46# &
"#*A, 73 90"&)#3 #;"9 :("9. K&,6&,: HG,6&: W#92.

S'=%" -. (2003). 5"&4&6,7' (,2$"9:',$7 2!3: P0"9;%(. C5"&4&6,7'E, 47.92%
11.12. 5&2*'6,(="# ) 43&6(*( ,# 2#=% 8 (E,< 2009 0&6%# .& #6"'29:
http://www.wired.com/wired/archive/11.12/tools.html?pg=3

SuM(6+ Y., K& J+., 19% H., D*"& J+. ( I'=*&" Y. (1998). H'%&:/(,#,$,7=

4("92 %&"&AN'= &2.7, &I'2.'1(4HE?(= %&G%2."22(E ."&$'(# FU2.(H$&"& -
2(,@(SHA,&0& 4("92# (H-F) ( (,$"*=%(, 4 (PK-4), || "(&2%# HA*(4#'S
"MAS( 2. @(C(1,73 6*< H-F @($8$8%2(12%(3 |  *(C&@($&4 #:<$(, 4 $&
4" %% (("&AH,( &, (FHS2< 4 "(29$2$4(( 472&%(3 9"&4,'= PK -2 (%(
Of:# (,$"C"&,#. C\O" #* 4("92&*&0((E, $&: 72,15, 2$". 4080 -87.

21



S"0™ 1, KE%' 1., N"#,%"™A D. ( -#,$# O# J+. (2009). 5"8&0"#:7 &/91',(<
(&*&O(1'2%8&= YH2($' 4 %#H1'2$4' G*:' $# #6'+ &2$( ."2& # . J&Y*#6 #
2'(#". F#,(,0$&,, J-: 00O-.

S*9: J+. (2009). Y','$(% 4 O#"'#+'. CY#"'6(#,E, 19  #'$# 2009 0. 58&2*6,(= "#)
438&6(*( ,# 2#=% 8 (E,< 2008 0&6# .& #6™29:
http://www.guardian.co.uk/technology/2009/mar/19/biohacking-genetics-research.

S"#9, J. (2004). -*91#( >HFP 4 O)(( .&%#)74#E$ "(2%( 4 *HI&"#$&"(<3.
CF#;(,0%&, 5&2$E, 29 #< 2004 0. 5&2*6,(= "#) 43&6(*( # 2#=% 8 (E,< 2009
0&6# .& #6™29: http://www.washingtonpost.com/ac2/wp-dyn/A64645-2004May?28.

“OL"SH"(HS Yorl(,SH 1(,(2$"84 (2008#). -$"H$O(< H@ (& HA.&= [)&.#2,&2%(
F(%&/"($#,((. K& 6&,: -'%"$#" (#$ Yo#(,'$# :(,(2$"&4.

0% "SH(HS Yol '$H# (,(2$"&4 (2008/). >/?'0&296#"2$4', 7= "0(2$" "(2%&4.
K&,6&,: %" $H" (#S$ Yortl(,'S# :(,(2$"&4.

#"2&, H. (2003). 1.7 "H)A($(< ("#2."82%"#,",( /(&*&0(1'2%(3 $'3,&*&0(=.
CS(&/)&.#2,&2%A ( /(&3$™"&"():: 2$"#$'0(< /(&)#?($7, ."#Y%$(Yot ( HOWHE, $&:
1,]13,2$". 203 -14.

I#"*2&, H. (2008). >$2*'+(4#,(' "#2."&2%$"#,',(< /(&*&0(1'2%(3 $'3,&*&0(=.
SE*'$' A 91',73 -#$&:?(%&4, 21 ,&</"< 2008 0.

Q**& J+., 5& O. ( FC:™ [ (2002). W((1'2%(= 2(,$) %J8! 4("92#
&HE& (S .8%&* ( (,CU@(& L73 4("92&4 4 &$29$2%4(( ."('&6,&=
#$"(@7. CBHOHE, $&: 297,]5583, 2$". 1016 -1018.

Q#=/# 1. (2002). ! /(&*&0(1'2%&= )#?($'. CD'+69,#'8&6,7' &$,&; (<E,
#=/(E,A 2002 0.

JG4(2&, 8. (2009). C8'2:"$*A,&'E &"9+(". S'=)(,02$&%: 5#*0™'=4 D#%:(**#,.
S(&*&0(< C26™*#= 2#:E (2009), 4'/ -2#=3% S(&*&0(( C26"*#= 2#:E. 5&2*'6,(= "#)
43&6(*( # 2#=9% 8 (E,< 2009 0&6# .& #6™29:  http://diybio.org/.

J#=2&, N. (2006). -6"#=$' -, 0(.. 9"9. CD&*&6&= 91',7=E, ] 2538, 2$". 36, 11
C'4"#*< 2006 0.

N'6"#*A& IE"& "#22*'6&4 #,(= (2009). F/  -2#=% "#22*'6&4#,(<
CO:"($"#%2E. 5&2*'6,(= "#) 43&6(*( ,# 2#=% 8 (E,< 2008 0&6# .& #6"'29:
http://www.fbi.gov/anthrax/amerithraxlinks.htm.

YA H< ((@HS(AH# (2%&™, (< .&*(&:(*($# (2009). F/ 2H#=$ Y*&IHA &=

((@HS$(AT (2%&™, (< . &*(&:(*($#. 5&2*'6,(= "#) 43&6(*( ,# 2#=$ 8 (E,<
2009 0&6# .& #6™29: http://www.polioeradication.org/.

22



P2.&*,($*A,7= %&:($'$ .& )6"#48&&3"#, (E ( ."&T7*,&= & #2,8&2%(
(2007). VA%*EL($™A, 7= &$1'S & .&$'@(#*A,73 #"9;' (<3 /(&/)& #2,&2%( #
&IL'%$' 4 5("/'#=$', 2007 0. K&,6&,: PIV5S.

W(:#,  S. (2003). 5&66™A,7'  *%#"2%4#. CW(:(%&$'3,8*&0(1'2%(' ,&4&2$(E,
$&: 81,145, 2$". 36 -43.

D!5- (2009). -#=$ D'+69,#"&6,&0& %&,2&"@(9:# .& .&*(,9%*'&%$(6,&:9 2(,$)9
(D!5-). 5&2*6,(= "#) 43&6(*( # 2#=% 8 (E,< 2009 0&6# .& #6"29:
http://pgen.us/ICPS.htm.

IYPD (2009). F/ -2#=$%$ D'+69,#"&6,&0& %&,%9"2# 0',,& -(,+.,",73 #(,
(:'YPD), 2009 0. 5&2*'6,(= "#) 43&6(*( ,# 2#=% 8 (E,< 2008 0&6# .& #6"29:
http://2009.igem.org/.

D'+#%6#6"(1'2%#<  %&:(22(< (2005). VH#<4* (' DO! .& /(&/')&.#2,&2%(. I"('2$:
DO!

J+%2&, H., H#)= O., I"(2$.2", I, S($&, -., W&* J. ( H':&9 P. (2001).
M%2."22(< :7;(,&0& (,$"*'=%(# 4 2 &&?AE "%&:I(#,$,808 A4("92#
GU$"&:™*(( .&6HA*<'S "#%N@(E @($&*($(1'2%(3 *(:C&@($&4 ( ."&6&*4 #$
0','$(1'2%9E 92$8=1(4&2$A % :7;(,&= &2.". C\9" #* 4("92&*&0((E, $&: 75, ] 3,

2$". 1205-10.

= 5., ($ L, =2 L, [#%#H3#( W., 19"#$# |. ( 1#OC:#, O. (2001).

D& 069%<" &' "H22X6&AH, (1 A4T248I&+6',(< 2(/("2%&= &2.7 09: X(,"(%(& 4

I#:'=68, R.& (<.  QO"#  %*((1'2%&= :(%"&/(&*&0(( E, $& 39, ] 12, 2%".
4566-4567.

K#%&2%( J+., S&22' DE™'= F. ( I',( J+. (2000). 5"(:9?'2$4# ( ,'6&2$#$%(
92.8%#(A#E?(3 2762%4 ."( ."(1).(( 4 %H12$4' [2:$A&0& '$&6H.
Y&296#"2$4", 7= %&**'6+, 50: B,(4"2($'$ ;$# $# 5' 2(*Ad# (<.

K#'$( 01, Y422 J+., O*"&4(1 8., 5(." H., 5#"#" 5., W#1(2&, . I, -($ W. (
FL$" J+. (2007). I'#,2#,$#@(< 0'&:&4 4 H%$"((: ()", ,( 86,808 4(6#
#6"00&=. C8H#O%HESE: 317,]5838, 2%". 632-8.

K'=$,/"0 D., K'&#'6 J+., "$S@*A H. (2004). S(&)H?($# )H3&6($ 2*(;%&:
6#+'%&. C5&*($(%o# (/(&*&0(1'2%( #O%(E, $&: 22,] 2.

BH@ (& #A, 7= HO1,& -(227684HS*A2%(= 284'S (2004). P22*68&4#,(< 4 &I*#2%(
/(&$'3,&*&0(( 4 G"9 $"&"():#. F#:(,0$&, J-1 P)6HS*A2$48 8H@ (& H#*A,73
HYOHB"(=.

BH@ (&M AT=  HIL& -(2276&MHS*A2%(=  284'S  (2006).  Y*&H(H@(<,

[&)H2(SH# (19697 /(&*&O(1'2%(3 ,#9%. F#;(,0$&, . J- . P)BH$™A2$4&
BH@ (& #*A, 73 H#UHE'"(= .

23



SH@(&HAT= HOL& -(22¢6&AHS*A2%(= 284'S (2008). 8&47 %&0,($(4,7
J=GI&F&O(L2%( (2 AT 2 ,(( $3,8*&0((. F#:(,0$&,, (>%"90
18*0:/(<) 1 P)GHS*A2$4& SH@ (&, H#*A, T3 #HYHB"(=.

BH@(&H*AT=  HIL& -(22¥6&AHE*A2%(= 284S  (2009).  P22*6&84#,(
&$.&: (< (" & (22%6&4#,(<: 64&=80& #)H#1'(< 4 /(&*&O(1'2%(3

HOUH3: 284:'28,7' 92(*(< 8#  @(&H*A&0& H#I1,& -(22%'6&4HS*A2%8&08& 284'$H (
O:"(%#,2%8&= #228@H@(( 28&6'=284(< "HASE H#9%(. F#(0$&, J-
P)6#S*A2$48 BH@ (& #*A,73 HY#6"(=.

BH@ (& HAH< HIL H< %&, 29 ASH@ (&, #< %&:(22(< .& /(&I')&.#2,82%( (2007).
SUEHHOH H< "H&LH< "&O"H:# %&,$"8*< #6 (22%6&4#,(<:( 64&=&0&
HHL(< 4 (&*&0(1'2%(3 H#O%#3: 28"HSO(( 24'6'(< 6& (,(9:#

&S @HAL0& )&IT*, &0& (2.8 A)&AMH(< 6#,73  (22%68&4#(=.
DG"(*,6 :8H@(& A7 (,25($957 )6"#48&3"#,', (<

889"( O. (Q #=/# |. (2009). 8 .&66# E?#<2< "#2."82%"#,,(E /(8&$'3,&*&0(<:
&AT= .&6386 % 92(*,(E /(&*&O(1'2%&= J#?($7. CS(&$'3,8*&0(< ."("&67E, $&:
27,13, 2$". 234 -236.

5'$'& 1., 522" 1. ( D#%#$( I+, (2003). S(&$'3,8*&0(<: 4*(<,( #
IH#%$"(&*&O(1'2%9E  4&=9 ( /(&)#?($9. CS(&/)&.H#2, &2%A ( /(&$"™&"()::
2$"#$'0(<, "HUS(%6# ( HI%H /(&)H?(STE, $&: 1,13, 2$". 161  -8.

H#9%#, (& F. ( SH#S$(:&" J. (1981). 1&.*(" $#" #< I8! %*&,("8&4H#,&0&
A("92# & (&:(*($H <4*<'$2< JH'H),&= 4 YoX'$YH3 ¥ %&.(SHEP(3. COHOVHE, $&:
214, 47.92% 4523, 2$". 916-919.

18 &+ 428" &/7'2$4& (2006). >$1'S '+69,#"86,&0& 2'(#'# I> -DO! -D-8>
& HO1.& -$'3,(1'2%(: "#)"#I&SYott:, Yo 2HE?(:2< 18,4, @(( & /(&*&0(1'2%&: (
$&9%2(,,&: &"9+((. 5"&0"#::, 7= 6&%9:",$ > 38(06).

18"&*42%8&" &I?'2$4& (2008#). J'<$*A&2$A 1&"& 42%808 &I?'2$4# &
2,(+(E "Q%# )&T* &0& (2.&*A)&AH (< HI1,73 (2276&4H,(=.

5"&0"#::,7= 6&%9:,$ > 17(08).

1&"&*'42%8&" &/?'2$4& (2008/). 5"6&47' I3#,0:7 "'(< &7
#,$(1#%$" (#*A, &= 92$8=1(4&2%(. 5"&0"#::,7= 6&%9:',$ > 14(08).

18"&* A2%&' &/7'2$4& (20084). I"'#$%&' ()*&+,( 284MH,(< .& H91,7:
6(296922(<:, YeH2HE?(:2< 2(,$'$(1'2%&= /(&*&0((.

18"8& 42968 &I?'2$4& ( O%#6'(< '6(@(,2%(3 ,#9% (2006). 5#,6"(12%(=
0"(..: &$ #9%( 6& .&*($(%(. 5"&0"#:,7= 68%9:,$ 1> 36(06).

HO22&[ . (2002). P22%6&4#,(<  I(&)H#?($7 . C5"("&6HE,]416,2$".4 -5.

24



$("*(,0 0. (2007). H(2%, "7 ."682$&"&+&2%( ( HI%H Y% &
%8,2$"9%$(4,7: .&*(S(1'2%(: 6'/H#SH. 1I'# 6*< "#)0&4&"# & ."(,@(
6&2$8&"&+,82%( . >$1'$7 [>DS , $&: 8,14, 2$".309-315.

'=*&" | . (2006). J&2$(+,(< 4 &FH2S( &I2'1(< [)&H#2,82%( 4
/(&*&0(1'2%(3 #O%#3: D'+69,#'86,7= 284'S .& /(&*&O(1'2%(: H#O%H#: .&*&,
"(&2$( 2BHSA  HAS&'($'S,7:  (2$&1,(%&: A4T<4*(< (  9."HA* (<
J(&*&0(1'2%(:( "(2%#:(. >$1'$7 [>DS, $&: 7 ( SI), S61-S64.

. (1., S#2*" 1, O0(*#" 5., V',0 W., -&*&"W#,& O., -4'=, J., 1&%2 8., H$@ J+.,

I#O/ /"0™  J+., SHF2' 5. ( YH'2(# —#2$" 0. (2005). WH"'H%S"(2$(%#
A822%# &4, &08& #,6":(1'2%8&08& 4("92# (2.#,2%&08& 0"(..# 1918 0&6#. C8HO%HE,
$&: 310, 15745, 2$". 77  -80.

T8MUJ- (2008). >$1'$ 2008 0&6# .& 0*&H*A&= G.(6"(( 5PJO . \'4#:
T8MUJ-.

S"0#,#@(<  >IL'6(,, 73 8#@(= (2008). >$1'$ & 42$"1' 08&296#'2$4 -
91#2$,(%8&4.1SI> IMSP/2008/5. \','4#: >"0#,0#@ (< >/L'6(,',, 73 8#@(=.

>"0#,0)#@(< >/L'6(,',,73 8#@(= (2009). F' | -2#=9% 2&84'?#,(< 2.' @ (#*(23&4
1&,4',@(( & /(&*&0(1'2%& : ( $&%2(,,&: &"9+( ( 2009 0&6#. 5&2*'6,(= "#)

438&6(*( # 2#=% 8 (E,< 2009 0&6# .& #6™29:
http://www.unog.ch/80256EE600585943/(httpPages)/F1CD974A1FDE4794C125731A0
037D96D?0OpenDocument

F#, Z4#'/"0 5 . ( D(*2$89, [ (2005). YO/%&&"#)H< G,@ CH*&H$(<
6"9.,808 "&OH#$&O& 29%&$H: &#2,8&2%A, HO%# ( 9."#4* (. >%2C&"6: P)6HS*A2$4&
>062C&"62%8&08& 9,(4"2($'$H.

F*(2 D., H&)2# K. ( J#6& D. (( 6") (2006). -"$&,&2,7" %9*A$9"7:
[(&*&O(1'2%&' &"9+( 2 1945  0&6#. I'/'(6+ D#22#192'$2, P)6#$*A2$4&
YH'4#"62%808& 9,(4"2($'$#.

F2u(" #< &"O#,(#@(< )6"#48&&3"#, (< (2000). F2:(",7= 6&%*#6 & )6&"&4A'
2000 0. \','4#: F>V.

F2u("#<  &"O#,0#@(< )6"#4&&3"#,(< (2004). H9%&4&62$4& F>V .&
O*&/H*A,&:9 HI*E6'(E )# &2$"8="2.("#$&" &= 4("92,&= (,C'%@('= (>HFP).
>/ &A%, T' "%&: 6#@((, &%$</"A 2004 0. \''4#: F>V.

F2u(" #< &"O#,(#@(< )6"#48&&3"#, (< (2008). F2:(",7= 68&%*#6 & )6&"&4A’
2008 0. \','4#: F>V.

25



F2("#< &"O#,0#@(< )6"#4&&3"#,,(< (2009#). 19:9*<$ 4,& 1(2*&
&6$4"+6',,73 2*91#'4 $(1A'0& 0"(.# A/(H5N1) 9 1*&4'%#, 2&&/?',,73
F>V9, 2 (E,< 2009 0. 5&2*'6,(= "#) 43&6(*( ,# 2#=% 8 (E,< 2009 0&6# .& #6"'29:
http://www.who.int/csr/disease/avian_influenza/country/cases_table 2009 06 02/en/in
dex.html.

F2u("#< &"0#,0#@(< )6"#4&&3"#,',(< (2009/). 5#,6"(< ( H1N1) 2009 0&6#D
9%$&1,',(' 58, 6 (E*< 2009 0. 5&2*'6,(= "#) 43&6(*( ,# 2#=%$ 6 (E*< 2009 0&6# .&
#6"29: http://www.who.int/csr/don/2009_07_06/en/index.html.

R3 J., W&%2 !, YO*6 . ( W&C:#, |. (20 04). F2:(",&' /"< 3"&,(1'2%(3
/&*),'=.\ODO, $&: 291, ] 21.

>3,=*7'%.J*"1'J

18"&* 428" &/7'2$4& ( D'+69,#'86,7= 284'S .& /(&*&0(1'2%(: ,#9%#: 3&$(
7 &IHO&GH'(SA 42'3 O1#2$,(%8&4 2:(#'# ( AT"H)(SA PHO&GH' &2$A )#

C(,#,2&49E .&:&?A, ."6&2%$#4* 9E N&,6&: D#%#"$9"&4.
1&"&*42%&" &/I?'2$4& 3&$*& [T .&IHO&6H"'(BA Y"9..9 %&,29*A$#,$&4 )#
"@")(E #2$&<?'0& &$1'$#: ."&C'22&"# DH*A%&*A# J#,6&; 6 -"# M,6"E 5($$#;

M&C'228M# JHCC"( - ($#, 1¥# 1> ("62'6#$™A) ( "&C'22&"# H&/(#
FH=2#, 1 # 1>,

KE/7" %&::" $#"(( .& #2$&<?"9 &3$1'$9 ."&2(: HUHA<SA # (< (6 -"#
8(*# JG4(2&,#, Z',$" #91,&= .&*($(%(, '&"&*'42%&' &/?'2%4&,)

Dr Neil Davison, Science Policy Centre, The Royal Society,

6-9 Carlton House Terrace, London, SW1Y 5AG, UK; I'*'C&,: +44 (020) 7451 2548;
M*. .&1$#: neil.davison@royalsociety.org.

>3,."5%*,%: MO71*,+,

G" H&= 0,6"2&, 1%, 1>, "0$&" I1&"&*42%(= %&*6+ K& B6&H#,
F*(%&/"($#, (<

5'€C'22&" 8(% S&2$"&:, 6("%$&", P,2$($9$ /9697'0& 1*&4'1'2$4#,
B,(4"2($'$ >%2C&"6#, F*( %&/"($#,(<

5'&C'22&" YG=* 22 4(@'  -.")(6',$, &$6™ #9%(, M*( K(**( G,6 #: .#,(,
-XO

5"&C'22&" 1"(2$&C™ Q  #=/#, 6("%$&", 5"&0"#:# .& HI%' ( O*&/H*A &=
1N&#2,82%(, 5"(,2$&,2%(= 9,(4"2($'$, -XO

5'8C'22&" DH*A%E*A: J#,6&, "&C'228&" :+69,#'86,& = [)&H#2,82%(, &$6™
(22%6&4#,(= :("#, B,(4"2($'S S"G6C&"6#, F*(9%6&/"($#,(<

26



Y-, >*(4" N"#,%"*A, 6("%$&" -"H2.&"<B($*A, &$6™* C(%2("&4#,,&0& 6&3&6#,
AH#*EST (/("+'473 $&4A#"&4, Y&*6:#, -#%2 G,6 1&., -XO

J-" JGA(6 N'#.@, 4@ -")6.$ ( O0#47= 91.7= -(&*&0, D(64'2%
P22*6&AH#$*A2%(= (,2$($9$, -XO

5"8C'228&" -$G*( K:&, 6("%$&", P,2$($9$ 1%&4'12%(3 (C%@(= (
(:9,($'SH, 1'6(@(,2%8&' &$6'™ (' B,(4"2($'$# I'3#2#, -XO

Y-, I"4&" DG=#"6, 9."#4*<E?(=, ,&47"' "(2%(, 9."#4*' (' %&,$#%S#:(, K*&=62,
F' *(%&/"($#,(<

5'€C'22&" M"(% D(**2$&9, ."&C'22&" #91,&  -$3,(12%&= .&*($(%(, &$6™
091',(< #91,&= .&*($(%(, B,(4"2($'$ -922'%62#, F*(%&/"($#,(<

-G" JG4(6 >:#,6, ¥%$&" -."&C'22&", &$6™ 4&',,73 (22*'6&4#,(=, 1&"&*'42%(=
%&**'6+ K&,6&,#, F*(%&/"($#,(<

5'&C'22&" O$$# -9"-H#3:#,, 1%, 1> 0,"#*A,7= %&&"6(#$&", '>D-I[W,
5HY(2$H#,

K&"6 D#"$(, H(2, .")(6',$, |&"&*'42%&" &I?'2$4&, F*(%&/"($#,(<

5'€C'228&" JHCC'( -($, 1%, 1>, HI#FA(% &$6™  4("92&8*&0((,
18"8&*42%(=  %&6+  K&B6&#  ."626H™A,  (2& "62'6HS*A)
%8, 20" ASHS(4,808 %&:($'$H 1&"8&* 4206808 &/7'2$4H# & HOLT: #2.%S$H:
"+69,#"86,8= 1&.#2,&2%( (BODS), F*(%&/"($#,(<

5'8C'22&" J+&=2 I1G=$, #91,7= %&29*A$#,S$, Z'$" P, &6+, B,(4"2($'$
M6(,/9"0#, F™*(%6&/"($#,(<

Y-, M2 I=*8N (28 62'6#$*A) 5")(6'$, D'+69,#'86,7= 284'S .&
/(&*&O(1'2%(; #9%#:, -XO

Y-, (1M A#,, 1%, "#A* (<, D'+69,#'&6,7= 2&4'$ .& /(&*&0(1'2%(: #O%#:,
-XO

Y-, J+=2 1% (, #'$" ((2.&%($*AT= 6("%$&", I-OnAsia [P->M=#],
-XO
5'&C'22&" WO#,:(,0 R0,  ."&C'22&", 5'%(2%(= (,2$($9$ 0',&:(%(, ($#=2%#<

HYOHB' (< #O%, |($H=

5"28& #* 1&"&*'42%&0& &/?'2%4# ( D'+69,#"8&6,&08& 2&4'$#H & /(&*&0(1'2%(:
HOU#:

27



J-" 8(* JGA(2&,, 2%H"(= %&,29*A%H,$ & 4&."&2#: .&*($(%(, Z'$" #91,&=
&HS(%(, 1&"&F42%8 &I7'2%4 &

Y-+ HSA<HE  MPUH, H6(= 28$'96,(% & 4&."&2#:  "&0"#::,
D'+69,#'&6,7= 284'S .& /(&*&0(1'2%(: ,#O%i#:

J-" DGSAE WH"'A'=, 284", (= %&,29*ASH,$ .& 4&."&2#: .&*($(%(, Z',$" #91,&=
&H(S(%(, 1&"&+42%&:' &17'2$48&

Y-, S 18 *AH,, %&,29%ASH,S & 4&."&2H &HS(%(, Z',$" #O1,8= .&*($(%(,
18" &X' 428" &12'2$48&

The Royal Society (1&"&*'42%&' &/?'2$4& )
689 Carlton House Terrace

London SW1Y 5AG

I'"C&,:  +44 (0)20 7451 2525

N#%2+44 (0)20 7930 2692

M*. .&1$#: science.policy@royalsociety.org
F'/ -2#=% royalsociety.org/policy

ISBN: 978-0-85403-771-1

>.9/*(%&4#,&: (E*A 2009 0. RS1576

18"&X 428" &I7'2$4&, &2,84#,,& 4 1660 0&69, <4*<'$2< HA(2(:&= #I1,&=
HYOHE" (‘= F™*(%&J"($#,((, Y#,(HE?'=2< "H)4($(: ,#9%(

HOQR$"#@(&, 7= ,&" FHO&SAE" ($*A &= &"0#,(0#@(( 207043
5"&0"#:, 7= 6&%9:,$ 08/09

© The Royal Society, 2009

1&"&*'42%&" &/?'2$4&, &2,&4#,,&' 4 1660 0&69, <4*<'$2< "W#4(2(:&= ,#91,&=

HOOHG":('= F*(%&"($#,((, J#,(HE?'=2< "#)4($(: ,#9%(.

5&2%&*A%9 7 0&$&4(:2< &$:I'$(PA 24&= 350*'$,(= E/( *= 4 2010 0&69, :

"HI&SH': #6 $':, 1$&/7 6&/($A2< .<P( 2$"#$'0(1'2%(3 ."(&"($'$&4:

¥ P,423("&4#3$A 4 /969?(3 *(6"&4 #9%( (4 (,,&4#@((

¥ S0H#)TAH$A 4%(<,( # ."(<$(' "\ (= 2 .&:&?AE ."6&2%$#4* (<
H(*91;(3 ,#91,73 %&,29*A$H@ (=

¥ O%$(40)("&AHSA #91,&' (HS HS(1'2%&' &/"#)&4#,(

¥ G&AT#BA 6&2%$9.,&2%A 2#:&= .""6&4&= #9%( .& 42":9 :("9

¥ 5"&/9+6#%A (,$"'2 % 96&4&*A2B4(E, 4&23(?',(E ( 69;'4,&:9 4&*,",(E,
%&P&"T' AT)T4A#'$S #91,&" &$%"7H('

28



