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7" -8"7 : ,&2/%95&''6: %&'()&*+ -%%;.;*<(&)'6= >-(-)/:

$&'5(&)5'4 4-)-'(5)&0-''&4& ,5(-'5< &( ?@A B7@

AC-*D''6: %&'()&*+ 5 ;,)-0*/'5/ %*5.-(51/2%5 &>&);C&0-'5/. :
,& ,5(-'5E 5 1/)/F B" -,&)(

A1D( 3*/%()&3'/)455 '- &>G/%(-= 2 *E>6. (5,&. 21/(15%- 5
%-'-*- 20<F5

/

@AH": ;,)-0*/'5/ 0';()/''5.5 ,&()/>5(/*<.5 '- &>G/%(/ ,&
9/,<. ,5(-'5<

7" IJ$ : %&'()&*+ I-4)-C5(/*+'6= J4'/: $-1(

"&'0/)(-95< 5'(/)K/:2&0 5'(/**/%(;-*+'&4& &>&);C&0-'5< 5
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23/"43$5634 %&"'()*)+:
!
!
!

B'P/'/)-. -3'/)4/(5%-.
B'P/'/)-. ,& 3%2,*;-(-955
B'P/'/)-. ,& )-F05(5E 5
%-,5(-*+'&.; 2()&5(/*+2(0;

7()*)+ "8.9*)3-+$":
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678 -3 678 -1 9 : /*)04*'( "&4&:#04*1 /&;#201& <'#/04*<)#4=%%M,

S *E>&: (/*/%&..;'5%-95&''&: 5 ,)&.6T*/''&: %&.,-'55 /2(+ 3'/)4&,&()/>*<EU//
&>&);C&0-'5/ , '-=&C<U//2< %-% '- &>2*;P50-/.6= , (-% 5 '- '/&>2*;P50-/.6= &>G/%(-= .

"-% 5F0/2('& ,
")&./ (&4& ,

S
(&. 2*;1-/ , /2*5 ,&)<C&% K-F 5 1-2(&(- '/ 2&>*EC-/(2< , 5/5*5 F'-1/'5/ '-,)<P/'5< 06=&C5( F-
,)/C/*6 C&,;2(5.&4& C5-,-F&'- , &>&);C&0-'5/ .&P/( )->&(-(+ '/%&))/%('& , *5>& 0&02/ 06:(5 5F
2()&< . 8 3(& 0*/1/( F- 2&>&: &U;(5.6/ K5'-'2&06/ ,&(/)5 C*< %&.,-'5: . S2D 3(& '/ .&P/( '/
>/2,&%&5(+ %-% );%&0&C5(/*/: %&.,-'5: , (-% 5 5'P/'/)&0 -3'/)4/(5%&0 .

!*< %&'()&*< ;%-F-''6= ,-)-./()&0 0
()D=K-F'6: 5 &C'&K-F'6: .

!"# -3$ 5F./)</( '-,)<P/'5/ '- %-PC&:
K-F/ 0 ,)/C/*-= &( ~40S C&~270S. 80-)5:'6. 215(-/(2< '-,)<P/'5/ 06T/ ~240S 5 '5P/
~180S. N-*515/ 5'K&).-955 & '-,)<P/'55 '- K-F-= C-D( 0&F.&P'&2(+ > 62()&
2&)5/'(5)&0-(+ 2*;P>6 )/.&'(- &> 5./EU5=2< '/,&*-C%-= 0 *5'5<= 3*/%()&,/)/C-1 ,
;2%&)5(+ 5= *&%-*5F-95E 5 ;2()-'/'5/ (-'-*&451'& C*< !"# -1$ '- &C'&K-F'6= 00&C-= ).

!-(15% !"# -3$ &,)/C/*</( &1/)DC'&2(+ K-F 8 , S, H 5*5 H , S, 8 5
&(2*/P50-/( ,)-05*+'&2(+ /4& 2&>*EC/'5< . @)5 '/2&>*EC/'55 &1/)DC'&2(5 06C-/(
-0-)5:'6: 254'-* C-P/ ,)5 '-*5155 '&).-*+'&4& '-,)<P/'5< '- 02/= K-F-= ('- &C'&K-F'&.
00&C/ 0 !"# -1$ '/ &,)/C/*</(2< ).

%&'()&*5);/(2< ,& C/:2(0;EU/.; F'-1/'5E . $-%25.-*+'&
C&,;2(5.&/ &(%*&'/'5/ 1-2(&(6 &( 50 Q9 ,& QJHR; 2&2(-0*</( ±0,5 Q9. !-(15% &,)/C/*</(
1-2(&(; '- %-PC&: K-F/ 2 (&1'&2(+E ±0,1Q9

V BF-F- '/)-0'&./)'&4& )-2,)/C/*/'5<
'-4);F%5 ,)&52=&C5( '/25../()5< (&%&0 5 '-,)<P/'5: . "&'()&*+ F'-1/'5< (&%- ,&F0&*</(
&,)/C/*5(+ '-4);F%; '- %-PC&: K-F/

8*4&)5(.51/2%5 )->&(&: C-(15%- ;,)-0*</( .5%)&%&'()&**/) . !*< 2(6%&0%5 2 &2'&0'6. ;2()&:2(0&.
AHB 52,&*+F;/(2< C0;=,)&0&C'-< T5'- 2 , &,)&2 %-PC&: K-F6 5 5F./)/'5/ /D ,-)-./()&0 F-'5.-/(
1 2.

@5(-'5/ C-(15%&0 !"# -3$ 5 !"# -1$ &2;U/2(0*</(2< &( 2-.&: %&'()&*5);/.&: 2/(5 ~380S 5*5
~220S, 1(& ,&F0&*</( 52,&*+F&0-(+ 5= '- 2-.6= )-F'6= &>G/%(-= .

*E>&/ &>&);C&0-'5/ , >;C+ (& &C'&K-F'&/ 5*5 ()/=K-F'&/ , 5.//( 2()&4&
&,)/C/*D''6: C5-,-F&' 0=&C'&4& ,5(-EU/4& '-,)<P/'5< . C*< %&))/%('&: )->&(6
&>&);C&0-'5< &( ()D=K-F'&: 3*/%()&,5(-EU/: 2/(5 '/&>=&C5.& 2&>*EC-(+ ,&)<C&% K-F 5 1-2(&(; .

.

.

:;< =>? «@"4%+A)3&$B3 C3D$"-"0(( » &*9&*8")*$B
5*)'(/( /"$)&"-. E*9 1$3&0"FF"5* ,@G -3! ( ,@G -1! :

@"$)&"-(&634B3 %*&*43)&B :

=<HI=@; !

,@G-3! ( ,@G 1! &*8")*A) F J"J)*F3 ;%%*&*)$" -%&"0&*44$"0" /"4%-3/J* «?K=L<2 ».

¡

¡

¡

¡

!/:2(0;EU// F'-1/'5/ '-,)<P/'5< '- %-PC&: K-F/ .

W/)/C&0-'5/ K-F .

W-2(&(- K-F ,5(-EU5= 00&C&0

"&'()&*5);/(2< F'-1/'5/ (&%- '- K-F-=

-

W

>&3(46M3J)F* ,@G -3! :
¡

¡
¡

¡

¡

"&'()&*5);E(2< ,-)-./()6 %-1/2(0- 3*/%()&3'/)455 : F'-1/'5/ (&%- , C/:2(0;EU//
'-,)<P/'5/ 5 1-2(&(- '- %-PC&: K-F/ 5 5= 1/)/C&0-'5/ ;
?*/%()&>/F&,-2'6: %&'2();%(50 , ;C&>'6: 5 '-CDP'6: %&),;2 ; %)/,*/'5/ '- -)/:%; ;
!*< ,/)/C-15 5'K&).-955 2(6%;/(2< 2 2&0)/./''6.5 &>G/%(&06.5 ;2()&:2(0-.5 8@"
«LMNHJO»;
J>/2,/150-/( 5'C5%-95E C*< ;C&>2(0- &>2*;P50-EU/4& ,/)2&'-*- V 3*/%()5%&0 , ,)5>60T5=
'- &>G/%( ,& 254'-*; , C&2(-0*/''&.; 252(/.&: «LMNHJO»;
7*-4&C-)< '/062&%&: 2(&5.&2(5 ,&C=&C5( C*< .-22&0&4& ,)5./'/'5< '- '/&>2*;P50-/.6=
&>G/%(-= 20<F5.

DIN

@-)-./()6 3'/)4&00&C&0 02/= &>G/%(&0
&(2*/P50-E(2< 0 /C5'&. 9/'()/ .&'5(&)5'4-

S&( (-% 0 (/1/'5/ 2;(&% .&P/( ./'<(+2<
C/:2(0;EU// '-,)<P/'5/ '- K-F-=

(2 )/-*+'&4& &>G/%(- 20<F5 )
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>7 - ?7> : "*2#/$%*))@A /*)04*'( &//B:B',0*4)@C -&0&4#A

@)5 -0-)5:'&. &(%*E1/'55 3*/%()&3'/)455 0 "&.,-'5<= 20<F5 5 @)&.6T*/''6= ,)/C,)5<(5<=
&2()& 2(&5( 0&,)&2 &>/2,/1/'5< >/2,/)/>&:'&: )->&(6 &>&);C&0-'5< 20<F5 . N- &>G/%(-= .'&45=
"&.,-'5: ;P/ ;2(-'&0*/'6 -%%;.;*<(&)'6/ >-(-)/5 (8"7 ), ,&F0&*<EU5/ &>&);C&0-'5E )->&(-(+ '-
52(&1'5%/ >/2,/)/>&:'&4& ,5(-'5< (B7@) 5*5 3*/%()&,5(-EU/: ;2(-'&0%/ (?@A). N/2.&()< '- '-*515/
8"7 , -0-)5:'&: 25(;-955 F-1-2(;E '/ ;C-D(2< 5F>/P-(+ 5F -F- (&4&, 1(& 8"7 .&P/( )-F)<C5(+2< )-'+T/ ,
1/. >;C/( ;2()-'/'- -0-)5< , 5*5 '/ F-,;2(5(+2< 0&&>U/ . S/C+ 02/4& &C5' '/52,)-0'6: 3*/./'(
( >-'%- ») .&P/( 060/2(5 5F 2()&< ( ) 02E >-(-)/E .

!*< (&4& 1(&>6 5./(+ 0 20&D. )-2,&)<P/'55 '-CDP';E 252(/.; >/2,/)/>&:'&4& ,5(-'5< ,
'/&>=&C5.& %&'()&*5)&0-(+ %-% &>U// '-,)<P/'5/ , (-% 5 ,&2/%95&''&/ '-,)<P/'5/ 8"7 .

)->&(-EU5: 0 2&2(-0/ 8,,-)-('& -,)&4)-..'&4& %&.,*/%2- «LMNHJO» 5
,&F0&*<EU5: &2;U/2(0*<(+ ,&2/%95&''6: %&'()&*+ 8"7 ,& ,-)-./()-. :

N-,)<P/'5/ 2/%955 . $&P/( '-1-(+ 06=&C5(+ 5F 2()&< &C'- 5F 2/%95: 8"7 . ?(- K;'%95<
,&F0&*</( 5'P/'/)-. 0&0)/.< F-./(5(+ 5 ;2()-'5(+ '/52,)-0'&2(+ 8"7 .
R&% '- 06=&C/ 8"7 V 7" -8"7 %&'()&*5);/( )-0'&./)'&2(+ '-4);F%5 '- C0;=
,-)-**/*+'& ,&C%*E1/''6= 8"7 .
J>U// '-,)<P/'5/ 8"7 .
")&./ (&4& , (-% %-% 7"-8"7 52,&*+F;/(2< 0 2&2(-0/ &>G/%(&0&4& ;2()&:2(0- AHB , ; %&(&)&4& /2(+

C-(15%5 (/.,/)-(;)6 , 5.//(2< 0&F.&P'&2(+ %&'()&*5)&0-(+ 5 (/.,/)-(;); -%%;.;*<(&)'&: >-(-)/5 .
,&.&U+E @J )/-*5F&0-'& ,)&4'&F5)&0-'5/ 0)/./'5 )-F)<C- 8"7 ! 7*-4&C-)< 3(&: K;'%955

;C-D(2< 2&)5/'(5)&0-(+ ,& 0)/./'5 2*;P>6 3'/)4/(5%&0 5 &,)/C/*5(+ 2)&1'&2(+ 06/FC- '- &>G/%( .

« «,&2-C5(+ »

C

H :;< =>? «@"4%+A)3&$B3 C3D$"-"0(( » &*9&*8")*$ N-"/ @"$)&"-. ;//646-.)"&$"O
8*)*&3( N@ -;@N,

=<HI=@; !

¡

¡

¡

>&3(46M3J)F* (J%"-+9"F*$(. N@ -;@N:
¡

¡

@&<0*</(2< 0&F.&P'&2(+ 2,)&4'&F5)&0-(+ 0)/.< )->&(6 &>&);C&0-'5< ,)5 &(%*E1/'55
&2'&0'&4& ,5(-EU/4& 00&C- .
@)5 '-*5155 ,5(-EU/4& 00&C- , 7" -8"7 ,&F0&*</( &(2*/P50-(+ )->&(&2,&2&>'&2(+ %-PC&:
2/%955 8"7 .

Q)-K5% )-F)<C- -F-)<C- 8"7 ,&F0&*</( 2()&5(+ ,)&4'&F «P50;1/2(5 » &>G/%(-
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7*)04*'( 20&)$%*))*=* =&4&)0%4*1&))*=* "%0&)%, 2 DEF / G>E

N/)/C%& '- @)/C,)5<(5<= 20<F5 0&F'5%-E( 25(;-955 , %&4C- '- 06=&C-= ?@A ,)&,-C-/(
2(-'95&''&/ 4-)-'(5)&0-''&/ ,5(-'5/ *5>& ,)&52=&C<( 5'6/ -0-)55 . S ;2*&05<=, %&4C- &(%*E1/'5/
3*/%()&3'/)455 0*/1D( F- 2&>&: 06=&C 5F 2()&< &>&);C&0-'5< 5 ,)&2(&: 2/(5 , 3(& <0*</(2< 0-P'6.
.&./'(&. 0 0&,)&2/ ,&CC/)P-'5< &>&);C&0-'5< 0 )->&1/. 2&2(&<'55 .

S&( ,&1/.; ; '-T5= @&*+F&0-(/*/: ,&<05*-2+ ,&()/>'&2(+ 0 (/='51/2%&. )/T/'55 ,
,&F0&*<EU/. &(2*/P50-(+ 2&2(&<'5/ ?@A .

S 20<F5 2 3(5. 0 , )-F)->-(60-EU/. 5 ;2,/T'&
)-F050-EU/. 8,,-)-('& -,)&4)-..'6: %&.,*/%2 «LMNHJO» 2 1992 4.,

:;< =>? «@"4%+A)3&$B3 )3D$"-"0(( »
&3*-(9"F*$* F"94"#$"J)+

/"$)&"-(&"F*)+ *F*&(O$6A J(0$*-(9*P(A Q>R , * )*/#3 6%&*F-.)+ Q>R J *F)"4*)(9(&"F*$$"0"
&*8"'30" 43J)* (;2! ) I$#3$3&* .

@"$)&"-+ J)*$P("$$"0" 0*&*$)(&"F*$$"0" %()*$(. J Q>R /IN> "J6M3J)F-.3)J. %" J-356AM(4
%*&*43)&*4 :

=<HI=@; !
=<HI=@; !

F"94"#$"J)( , /")"&B3 %"-6'*3) >"-+9"F*)3-+ , (J%"-+96. 5-. /"$)&"-.
J)*$P("$$"0" 0*&*$)(&"F*$$"0" %()*$(. &3S3$(. ;>@ «?K=L<2 »:

¡
¡
¡
¡
¡
¡

¡

¡

N-,)<P/'5/ '- 0=&C/ ?@A . O/-*5F&0-'& 2 ,&.&U+E !"# -3$ , !"# -1$ .
N-,)<P/'5/ '- 06=&C/ ?@A . O/-*5F&0-'& ,)5 ,&.&U5 7" -8"7 .
R&% '- 0=&C/ ?@A V O/-*5F&0-'& 2 ,&.&U+E !"# -3$ .
R&% '- 06=&C/ ?@A V H'5.-/(2< (&% '-4);F%5 7" -8"7 .
80-)5:'-< 254'-*5F-95< . J2;U/2(0*</(2< 2 ,&.&U+E J>G/%(&0&4& A2()&:2(0- AHB .
!-''6/ 2 5'(/)K/:2'6= 06=&C&0 ,*E2 ;,)-0*/'5/ ?@A /B7@. J2;U/2(0*</(2< 2
,&.&U+E AHB .

J2'&0'6/

80-)5:'-< 254'-*5F-95< ,&F0&*</( &(2*/P50-(+ 2&2(&<'5/ 0';()/''5= >*&%&0 ?@A 5
&(2*/P50-(+ &>U5/ -0-)55 ?@A .
!-''6/ 2 5'(/)K/:2'6= 06=&C&0 (52,&*+F&0-'5/ 2%0&F'&4& %-'-*- -232) ,&F0&*<E(
,&*;15(+ ,&C)&>';E 5'K&).-95E & 2&2(&<'55 B7@ , - 2-.&/ 4*-0'&/ V ,&F0&*<E(
;,)-0*<(+ B7@ !

R-%5. &>)-F&. , C-P/ ,)5 ,)&,-C-'55 2(-'95&''&4& 4-)-'(5)&0-''&4& ,5(-'5< ; 5'P/'/)&0 -
3'/)4/(5%&0 /2(+ ;0/)/''&2(+ , 1(& -0-)5< .&P/( >6(+ ,)/C&(0)-U/'- 5*5 ,&2*/C2(05< -0-)55 .&4;(
>6(+ 20/C/'6 % .5'5.;.; .

RS

"&.,*/%2'6: %&'()&*+ ,5(-'5< &>G/%(-
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EF!7 : B"4&1'#)%# "*04#-%0#',:% )& *-.#/0# "* $#",: "%0&)%, .
H/'I;#)%# / 1@/'I;#)%# , "#4#3&"B2/ , 2-4*2 "%0&)%, *-*4B+*1&)%,

H/(+ J,/)-(&)- 20<F5 2&2(&5( 5F .'&P/2(0- &>G/%(&0 , )-2,)/C/*/''6= '- &>T5)'&:
(/))5(&)55 . O-22(&<'5/ C& &>G/%(- 20<F5 2&2(-0*</( C/2<(%5 , - (& 5 2&('5 %5*&./()&0 . @)5
0&F'5%'&0/'55 -0-)5: (F-052-'5/ %&..;(-(&)- , &(%-F %&'C595&'/)- 5 ,) .), 02<%5: )-F ,)5=&C5(2<
&(,)-0*<(+ 2,/95-*52(&0 , 0)/.< ,)5>6(5< %&(&)6= '- &>G/%( F-1-2(;E '/ ,&F0&*</( 20&/0)/./''&
*5%05C5)&0-(+ -0-)5E , 1(& ,)50&C5( % ,)&2(&<. 2/(5 , 5, %-% 2*/C2(05/, &U;(5.6. K5'-'2&06.
,&(/)<. J,/)-(&)- 20<F5 .

")&./ (&4& , '/)/C%& ,)&52=&C<( *&P'6/ 2)->-(60-'5< &=)-''& -,&P-)'&: 254'-*5F-955 , ,&
%-PC&.; 5F %&(&)6= 06/FP-/( 4);,,- )/-45)&0-'5< , 5 %-PC6: 06/FC &,*-150-/(2< J,/)-(&)&. .

S 20<F5 2 3(5. ; '-T5= @&*+F&0-(/*/: ,&<0*</(2< 5'(/)/2 % 2&%)-U/'5E )-2=&C&0 '-
;2()-'/'5/ -0-)5: 5 &>2*;P50-'5/ &>G/%(&0 . ?(&4& .&P'& C&>5(+2< 2*/C;EU5. &>)-F&. :

@)&0&C5(+ 1-2(+ )->&( ,& &>2*;P50-'5E &>G/%(&0 , '/ 06/FP-< '- '5= ;
@)5 '/&>=&C5.&2(5 06/FC- '- &>G/%( C*< ;2()-'/'5< -0-)55 ;0/*515(+ F-,-2 0)/./'5 , 0
(/1/'5/ %&(&)&4& ,&2*/C2(05< -0-)55 .&P'& 20/2(5 % .5'5.;.; (;C-*/''& 0%*E15(+ /06%*E15(+
(& 5*5 5'&/ &>&);C&0-'5/ );
B2%*E15(+ )/-45)&0-'5/ '- *&P'6/ 254'-*6 J@H ,;(D. ,/)/F-4);F%5 ,)5D.'& -%&'()&*+'6=
,)5>&)&0 (/2*5 254'-* '/ *&P'6: , - )/-*+'6: , ,)5>&) @@"J@ 2)->&(-/( 0'&0+ , - /2*5 *&P'6: -
&2(-'/(2< 0 '&)./ ).
H,/95-*+'& C*< 3(&4& 0

@AH" )->&(-/( 0 2&2(-0/ 8,,-)-('& -,)&4)-..'&4& %&.,*/%2- «LMNHJO» 5 5.//(
C0/ .&C5K5%-955 : @AH"-1 &C'&%-'-*+'6: 5 @AH" -4 1/(6)/=%-'-*+'6: .

S %-1/2(0/ 52,&*'5(/*+'&4& ./=-'5F.- 0 &>/5= .&C5K5%-95<= 52,&*+F;/(2< )/*/ 2
,/)/%*E1-EU5.52< %&'(-%(-.5 , 2,&2&>'&/ %&..;(5)&0-(+ 108 ~250S ,/)/./''&4& (&%- 5 C& 68 =48S
,&2(&<''&4& (&%- . @AH" 5.//( 0=&C C*< %&'()&*< C-(15%&0 (5,- «2;=&: %&'(-%(» C*< &2;U/2(0*/'5<
&>)-('&: 20<F5 2 ;,)-0*</.6. &>&);C&0-'5/. 2 ,&.&U+E .&C;*/: 2&4*-2&0-'5< 8@" «LMNHJO».

¡
¡

¡

:;< =>? «@"4%+A)3&$B3 C3D$"-"0(( » &*9&*8")*$ >&(8"&
6%&*F-3$(. J6D(4( /"$)*/)*4( «>RL@», %&35$*9$*'3$$BO 5-. 5(J)*$P("$$"0" 6%&*F-3$(.
"8"&65"F*$(34 .

! !

G6$/P("$*-+$B3 F"94"#$"J)( >RL@ :

>&3(46M3J)F* (J%"-+9"F*$(. >RL@ :

¡
¡
¡

¡
¡
¡

A,)-0*/'5/ -,,-)-(;)&: 20<F5 (.&C/.6 , %&..;(-(&)6 , T*EF6 , , C).);
A,)-0*/'5/ T(-('&: J@H , 8H@R &>G/%(-;
A,)-0*/'5/ %*5.-(51/2%5. 5 25*&06. &>&);C&0-'5/. &>G/%(- .

@&*+F&0-(/*+ .&P/( 06>)-(+ '-5>&*// ;C&>'6: C*< '/4& 0-)5-'( ;,)-0*/'5< &>&);C&0-'5/. :
-0(&.-(51/2%5 *&%-*+'& '- &>G/%(/ , -0(&.-(51/2%5 ;C-*/''& 2 H/)0/)- , 0);1';E ;C-*/''& 2 H/)0/)- .

S&F.&P'&2(+ ;C-*D''& ;,)-0*<(+ 2&2(&<'5/. 5 &>G/%(&0 20<F5 ;
H'5P/'5/ F-()-( '- 06/FC6 2,/95-*52(&0 '- &>G/%( ;
@)/C&(0)-U/'5/ 5 .5'5.5F-95< ,&2*/C2(05: -0-)5: 5 &>G/.&0 )/.&'('& -0&22(-'&05(/*+'6=
)->&( .

DSLAM

,)&0/)<(+ )/-*+'&/ 2&2(&<'5/

A,)-0*/'5/ *E>6. &>&);C&0-'5/. '- &>G/%(/ ,& 9/,5 ,5(-'5<
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F+&'J))@A /*)04*'( % B"4&1'#)%# /'%:&0%;#2/%: *-*4B+*1&)%#: :
"* "%0&)%I % ;#4#3 G7 - "*40

N- @)/C,)5<(5<= 20<F5 5.//(2< >&*+T&/ 152*& '/&>2*;P50-/. 6= &>G/%(&0, 1-2(&
'-=&C<U5=2< '- ;C-*D''6= , .-*&C&2(;,'6= (/))5(&)5<= . @)5 0&F'5%'&0/'55 -0-)5:'&: 25(;-955 ,
'-,)5./) ,&06T/'5/ /,&'5P/'5/ (/.,/)-(;)6 , 5'P/'/)-. ,)5=&C5(2< 02<%5: )-F 06/FP-(+ '- ./2(&
-0-)55 . @)5 3(&. 2%&)&2(+ ,)5/FC- '- &>G/%( 20<F5 5 , 2&&(0/(2(0/''& , ;2()-'/'5< -0-)55 , 1-2(& &1/'+
'5F%-<. S6=&C (/.,/)-(;)6 '- &>G/%(/ F- ,)/C/*6 C&,;2(5.6= F'-1/'5: .&P/( ,)50/2(5 % &(%-F;
)->&(6 &>&);C&0-'5< , ,)&2(&E 20<F5 , 5 &U;(5.6. K5'-'2&06. F-()-(-. "&.,-'55 20<F5 .

")&./ (&4& , ; '-T5= @&*+F&0-(/*/: ,/)5&C51/2%5 0&F'5%-/( '/&>=&C5.&2(+ &(,)-0*<(+
5'P/'/)&0 '- &>G/%(6 C*< 5F./'/'5< (/.,/)-(;)'&4& )/P5.- %&'C595&'/)&0 /&>&4)/0-(/*/: 0
F-0525.&2(5 &( ,&4&C'6= ;2*&05: 5 0)/./'5 4&C- , 1(& (-% P/ ,)/C,&*-4-/( K5'-'2&06/ 5 ();C&06/
F-()-(6 C*< @)/C,)5<(5< .

I-1-2(;E %&'C595&'/) '/ 5.//( ,)&0&C'&4& 5'(/)K/:2- C*< ;,)-0*/'5< . S2/ ;,)-0*<EU5/
0&FC/:2(05< '- %&'C595&'/) &2;U/2(0*<E(2< 2 ,&.&U+E B" -,;*+(- C52(-'95&''&4& ;,)-0*/'5< .
R/,/)+ A2()&:2(0- H>&)- B'K&).-955 (AHB) 8@" «LMNHJO» .&4;( 06,&*'<(+ K;'%955 (-%5= B" -
,;*+(&0 2 ,&.&U+E ,&C%*E1-/.6= B" -,/)/C-(15%&0 .

B'P/'/) ,)&2.-()50-/( ,-)-./()6 %&'C595&'/)- /&>&4)/0-(/*< 5 .&P/( ;C-*D''& ,&26*-(+
%&.-'C6 '- 5F./'/'5/ (/.,/)-(;)6 5 C);45= '-2()&/% %&'C595&'/)- /&>&4)/0-(/*< 0 F-0525.&2(5 &(
'->*EC-/.6= ,-)-./()&0 1/)/F AHB 2 B" -,/)/C-(15%&. , ;2(-'&0*/''6/ '- &>G/%(/ .

S I8J N@L «"&.,+E(/)'6/ R/='&*&455 » ,)5 ,&.&U5 8,,-)-('& -,)&4)-..'&4&
%&.,*/%2- «LMNHJO» 3(& )/T/'5/ ;2,/T'& )/-*5F&0-'& .

R5*-T$$BO /"$)&"-+ ( 6%&*F-3$(3 /-(4*)('3J/(4 "8"&65"F*$(34 F") &3S3$(3 ,
%"9F"-.AM33 6J)&*$.)+ *F*&(( F /"&")/(3 J&"/( ( 1/"$"4()+ $* FB395*D ($#3$3&"F $*
"8U3/)B JF.9( .

V

!

@"$)&"-(&634B3 %*&*43)&B /-(4*)('3J/"0" "8"&65"F*$(. :

=<HI=@; !

>&3(46M3J)F* :

¡

¡

¡

¡

¡
¡

"&'()&*+ '-,)<P/'5< ,5(-'5< '- 0=&C/ %&'C595&'/)- /&>&4)/0-(/*< . N/&>=&C5.&, (.%.
F-06T/'5/ 5*5 F-'5P/'5/ '-,)<P/'5< ,5(-'5< .&P/( ,)50/2(5 % '/%&))/%('&: )->&(/
%&'C595&'/)- /&>&4)/0-(/*< *5>& 06=&C; /4& 5F 2()&< .
"&'()&*+ (&%- '- 0=&C/ %&'C595&'/)- /&>&4)/0-(/*< . @&F0&*</( &,)/C/*5(+ 0%*E1/' 0 C-''6:
.&./'( %&'C595&'/) /&>&4)/0-(/*+ 5*5 06%*E1/' .
"&'()&*+ (/.,/)-(;)6 '- 06=&C/ %&'C595&'/)- /&>&4)/0-(/*< . "&'()&*+ )->&(&2,&2&>'&2(5
%&'C595&'/)- 5 ,)/C&(0)-U/'5/ -0-)5:'&: 25(;-955 ,)5 ,)/06T/'55 5*5 F-'5P/'55
(/.,/)-(;)6 . !-(15% 0*-P'&2(5 C&,&*'5(/*+'& ,&F0&*</( %&'()&*5)&0-(+ 0*-P'&2(+ , -
3(& %)5(51'6: ,-)-./() C*< )->&(6 3*/%()&&>&);C&0-'5< .

@)5>&) A,)-0*/'5< H;=5. "&'(-%(&. (@AH"-1) ,&F0&*</( ;C-*D''& F-,;2%-(+
,/)/F-,;2%-(+ %&'C595&'/) 0 2*;1-/ -0-)5:'&: 25(;-955 (&>)-('-< 20<F+ 1/)/F !"# 1$ ).

@)/C&(0)-U/'5/ -0-)55 &>&);C&0-'5< 20<F5 ,)5 &(%*E1/'55 %&'C595&'/)- /&>&4)/0-(/*< .
?%&'&.5< K5'-'2&06= 5 1/*&0/1/2%5= )/2;)2&0 F- 21D( 0&F.&P'&2(5 ;C-*D''&4& ;,)-0*/'5< .

THS

-

A,)-0*/'5/ %*5.-(&. '- &>G/%(/ 0);1';E 5 -0(&.-(51/2%5 2 &>)-('&: 20<F+E
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!"#

F;J0 <'#/04*<)#4=%% )& *-.#/0&C 2 'I-@: 0%"*: 2;#0;%/&
% /&)&'& 21,3%

"&.,-'55 20<F5 5 )<C ,)&.6T*/''6= @)/C,)5<(5: &>*-C-E( >&*+T5. %&*51/2(0&.
(/))5(&)5-*+'& )-2,)/C/*D''6= , ;C-*D''6= 5 '/&>2*;P50-/.6= &>G/%(&0 . S./2(/ 2 (/. , T(-(
)->&('5%&0 '/;%*&''& 2&%)-U-/(2< , (-% %-% "&.,-'55 2()/.<(2< 2'5F5(+ )-2=&C6 . @)5 3(&.
();C&D.%&2(+ 2>&)- ,&%-F-'5: 3*/%()&21D(15%&0 2 &4)&.'&4& 152*- &>G/%(&0 02D 06T/ . $'&45/
"&.,-'55 ()-(<( %&*&22-*+'6/ 25*6 5 2)/C2(0- , - 0 '/%&(&)6= 2*;1-<= C-P/ ,&*;1-E( T()-K6 &(
3'/)4&2>6(&06= 2();%(;) F- '/20&/0)/./'';E 5*5 '/%&))/%(';E &(1D('&2(+ . S2*/C2(05/ 3(&4& ,/)/C
3'/)4/(5%-.5 5 );%&0&C2(0&. "&.,-'5: &2()& 2(&5( 0&,)&2 -0(&.-(5F-955 ;1D(- 3*/%()&3'/)455 , (-%
%-% ,&.5.& F-()-( '- &,*-(; 2-.&: 3'/)455 , ,)5=&C5(2< '/2(5 '/.-*6/ )-2=&C6 5 '- /D ;1D( .

2;U/2(0/''& 2&%)-(5(+ 5*5 0&02/ 52%*E15(+ F-()-(6 '- 2>&) ,&%-F-'5: 2 ,)5>&)&0 ;1D(- , -
(-%P/ T()-K6 F- '-);T/'5/ &(1D('&2(5 ;
0 '/2%&*+%& )-F ;2%&)5(+ ,)&9/22 K&).5)&0-'5< &(1D(&0 5 &>/2,/15(+ 20&/0)/./''&2(+ 5=
,/)/C-15 3'/)4&2>6(; ;
,)/C&2(-05(+ 3'/)4&9/=; "&.,-'55 ,&*';E 5'K&).-95E & ,&()/>*/'55 3'/)455 '- &>G/%(-=
C*< /D 2(-(52(51/2%&: 5 -'-*5(51/2%&: &>)->&(%5 ;
,&0625(+ 3'/)4&3KK/%(50'&2(+ &>G/%(&0 20<F5 F- 21D( .&'5(&)5'4- 5 %&))/%955
3'/)4&,&()/>*/'5< .
H,/95-*52(-.5

4C/ ;2(-'&0*/'6 5 C-P/ 4C/ '/ ;2(-'&0*/'6 &>G/%(&06/ ;2()&:2(0-
8,,-)-('& -,)&4)-..'&4& %&.,*/%2- «LMNHJO».

L(J)34* 5(J)*$P("$$"0" 6'T)* 1-3/)&"1$3&0(( %"9F"-.3) :

:;< =>? «@"4%+A)3&$B3 C3D$"-"0(( » &*9&*8")*$B %"5J(J)34B
1$3&0"6'T)* , %"9F"-.AM(3 %"5"8&*)+ 4*/J(4*-+$" FB0"5$6A 5-. @-(3$)* /"4%-3/)*P(A %"5
&*9$B3 )(%B "8U3/)"F :

¡

¡

¡

¡

L8"& %"/*9*$(O J %&(8"&"F 6'T)* J (4%6-+J$B4 FBD"5"4

L8"& %"/*9*$(O J %&(8"&"F 6'T)* J ($)3&E3OJ$B4 FBD"5"4

M2*5 '- &>G/%(/ ;2(-'&0*/'& *E>&/ ;2()&:2(0& 2>&)- 5'K&).-955 (AHB) 8@" «LMNHJO», -
21D(15% 5.//( 5.,;*+2'6: (/*/./()51/2%5: 06=&C , C&2(-(&1'& ,&C%*E15(+ /4& 1/)/F 5.,;*+250'6:
21/('6: 06=&C ;2()&:2(0- , 5 &'& >;C/( ,/)/C-0-(+ C-''6/ 2& 21D(15%- ,& 20&/.; %-'-*; 20<F5 . @)5
3(&. 5.,;*+2'6: 21/('6: 06=&C &>/2,/150-/( '/ (&*+%& ,&C21D( 5.,;*+2&0 , '& 5 C/*/'5/ 5= 152*- '-
,/)/C-(&1'6: %&3KK595/'( , =)-'/'5/ 5 )/F/)05)&0-'5/ C-''6= . @/)/C-''-< ,& %-'-*-. 20<F5
5'K&).-95< &( 21D(15%- ,&2(;,-/( '- H/)0/) , - C-*// C52,/(1/)-. 5 5'P/'/)-. -3'/)4/(5%-. .

M2*5 ;2(-'&0*/''6: '- &>G/%(/ 21D(15% 5.//( 06=&C 2 5'(/)K/:2&. -485 (RS-232, CAN), (&
C*< ;C-*D''&4& 2>&)- C-''6= '/&>=&C5.& ,&C%*E15(+ /4& % 06=&C; «2%0&F'&: %-'-* » %&'0/)(/)-
5'(/)K/:2&0 5*5 ;2()&:2(0 AHB -8M, AHB-8 , AHB-8 , AHB-4=4, %&(&)6/ %&'0/)(5);E( -485

0 . @& 2/(5 5'K&).-95< 2& 21D(15%- ,/)/C-/(2< '- H/)0/) , C-*//
C52,/(1/)-. 5 3'/)4/(5%-. .

RS

F G RS
Ethernet Ethernet

(RS-
232, CAN)

XE>&: (5, 21/(15%- *E>&: %-'-* 20<F5 !!
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>7 - KL9 : /*)04*'( K&=4&+%0#'()@C L=)#A 9&;0

"-% 5F0/2('& , F-4)-C5(/*+'6/ &4'5 IJ$ '/&>=&C5.6 C*< &>&F'-1/'5< 062&('6= &>G/%(&0 ,
,)/C2(-0*<EU5= ;4)&F; C*< ,/)/C05P/'5< 0&FC;T'&4& ()-'2,&)(- , 20/(&0&: .-)%5)&0%5 ,)&(<P'6=
&>G/%(&0 5 C*< ,&2(&<''&4& 20/1/'5< 0 %-1/2(0/ 254'-*+'&4& &4'< . J>*-2(+ ,)5./'/'5< IJ$ 0/2+.-
&>T5)'- V ;2(-'&0*/'6 '- )/()-'2*<(&)'6= .-1(-= J,/)-(&)&0 2&(&0&: 20<F5 (7H), &,&)-= *5'5:
3*/%()&,/)/C-1 , &20/(5(/*+'6= .-1( 5 C) .

N/ )/C%5 2*;1-5 %)-P IJ$ . @&.5.& 3(&4&, F-4)-C5(/*+'6/ &4'5 IJ$ 5'&4C- ,/)/4&)-E( . ?(5
25(;-955 '&2<( %)5(51/2%5: =-)-%(/) C*< ,&*D(&0 -05-955 5 9/*&2('&2(5 2-.5= &>G/%(&0 ,
';PC-EU5=2< 0 &20/U/'55 . S 20<F5 2 3(5. ; J,/)-(&)&0 20<F5 5 @)&.6T*/''6= ,)/C,)5<(5: ,
5./EU5= 062&('6/ &>G/%(6 , /2(+ ,&()/>'&2(+ 0 %&'()&*/ 9/*&2('&2(5 5 2&=)-''&2(5 &4'/: IJ$ .

!*< )/T/'5< C-''6= F-C-1 0
)->&(-EU5: 0 2&2(-0/ 8@" «LMNHJO».

:;< =>? «@"4%+A)3&$B3 C3D$"-"0(( » &*9&*8")*$ N-"/
@"$)&"-. :*0&*5()3-+$BD <0$3O !*') N@ -:<! ,

,)/C2(-0*</( 2&>&: .&C;*+ , %&'()&*5);EU5: 0/*515'; ,)&(/%-EU/4& 1/)/F '/4&
(&%-, ,&()/>*</.&4& *-.,-.5 IJ$ . S (&. 2*;1-/ , /2*5 F'-1/'5/ (&%- )/F%& ;./'+T-/(2< , ;2()&:2(0&
K&).5);/( -0-)5:'6: 254'-* '- 0=&C 2;=&4& %&'(-%(- &>G/%(&0&4& ;2()&:2(0- (AHB). !-*// 254'-*
,&2(;,-/( '- H/)0/) , 5 F-(/. '- 8O$ C52,/(1/)- .

"&.,-'5< -0*-C/*/9 062&('6= 2&&);P/'5: ,&*;1-/( 0&F.&P'&2(+ &,/)-(50'& )/-45)&0-(+ '-
'/52,)-0'&2(5 F-4)-C5(/*+'6= &4'/: 5 0&0)/.< ,)&5F0&C5(+ 5= F-./'; .
?%&'&.51/2%-< 064&C- F- 21D( ;./'+T/'5< 06/FC&0 2,/95-*52(&0 '- &>G/%(6 2 9/*+E
,)&0/)%5 9/*&2('&2(5 F-4)-C5(/*+'6= &4'/: .

N@-:<!

>&3(46M3J)F* (J%"-+9"F*$(. :<! :
¡

¡

"&'()&*+ 9/*&2('&2(5 5 )->&(&2,&2&>'&2(5 &4'/: .-1(
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!"#

7*)1#40&$%, %)0#4M#A2*1 %)0#''#/0B&'()*=* *-*4B+*1&)%,
% "#4#+&;& +&))@C 1 #+%)BI 2%20#:B :*)%0*4%)=&

"-% ,)-05*& , 5'(/**/%(;-*+'&/ &>&);C&0-'5/ 5.//( 0 20&D. 2&2(-0/ 0'/T'5: 5'(/)K/:2 ,
,&F0&*<EU5: &2;U/2(0*<(+ /4& %&'()&*+ 5 ;,)-0*/'5/ . R-%5.5 5'(/)K/:2-.5 .&4;( >6(+ -232, -
485, 5 C);45/ .

J>G/%(&06/ ;2()&:2(0- 8@" «LMNHJO», )-F)->-(60-/.6/ 0 I8J N@L «"&.,+E(/)'6/
R/='&*&455 », ,&F0&*<E( &)4-'5F&0-(+ ,)&F)-1'6: &>./' C-''6.5 ./PC; 3(5.5 5'(/)K/:2-.5 5 2/(+E
,/)/C-15 C-''6= 2 ,)&(&%&*&. / .

!-''-< K;'%95< ,&F0&*</( ,&*;15(+ ;C-*D''6: C&2(;, %& 02/. ,-)-./()-. 5'(/**/%(;-*+'&4&
&>&);C&0-'5< (-% , %-% /2*5 >6 &>&);C&0-'5/ '-=&C5*&2+ 0 '/,&2)/C2(0/''&: >*5F&2(5 &(
;,)-0*<EU/4& @" .

RS RS
CAN

TCP IP

R-%5. &>)-F&. , .&P'& 2()&5(+ 252(/.6 2>&)- ,&%-F-'5: 2& 21D(15%&0 3*/%()&3'/)455 , 252(/.6
;C-*D''&4& &,/)-(50'&4& .&'5(&)5'4- 5 ;,)-0*/'5< B7@ , J@H 5 (.C.

")&./ (&4& , 02D 1-U/ &>&);C&0-'5/ '/ 5.//( 06T/,/)/152*/''6= 5'(/)K/:2&0 , - 5.//(2<
(&*+%& 5'(/)K/:2 .

S '-2(&<U// 0)/.< 0 I8J N@L «"&.,+E(/)'6/ R/='&*&455 » F-%-'150-/(2< )-F)->&(%-
)/T/'5< , )/-*5F;EU/4& %&'0/)(&) 0 / . O/T/'5/ ,&F0&*5( 2;U/2(0/''& )-2T5)5(+ 2,/%()
&>&);C&0-'5< , 2 %&(&)6. 5.//(2< 0&F.&P'&2(+ ;C-*D''&4& &>./'- C-''6.5 .

USB

USB TCP IP

"&'()&*+ 5 ;,)-0*/'5/ 5'(/**/%(;-*+'6. &>&);C&0-'5/. 2 5'(/)K/:2-.5 RS-232, RS-485, CAN

"&'()&*+ 5 ;,)-0*/'5/ 5'(/**/%(;-*+'6. &>&);C&0-'5/. 2 5'(/)K/:2&. USB
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S (&. 2*;1-/ , /2*5 '- &>G/%(/ ,)52;(2(0;/( &>&);C&0-'5/ , 5./EU// ,&)( 0 %-1/2(0/
5'(/)K/:2- C*< &>./'- C-''6.5 , - %-'-* 20<F5 '- &>G/%(/ &(2;(2(0;/( , /2(+ 0&F.&P'&2(+
2C/*-(+ %&'0/)(-95E 0 2 ,&.&U+E AHB - .

Ethernet
Ethernet

Ethernet GPRS 8G

R-%P/ 8@" «LMNHJO» ,&F0&*</( ,)/&>)-F&0-(+ T(-('6: ,)&(&%&* 5'(/**/%(;-*+'&4&
&>&);C&0-'5< 0 ,)&(&%&* '- 02/= ;)&0'<= : %-% '- &>G/%(/, (-% 5 0 9/'()/ .SNMP

I8J N@L «"&.,+E(/)'6/ R/='&*&455 » ,&2(&<''& 2&0/)T/'2(0;/( 2;U/2(0;EU//
&>&);C&0-'5/ , )-F)->-(60-/( '&06/ ,&C252(/.6 , 5 C&>-0*</( '&06/ 0&F.&P'&2(5 %-% 0 -,,-)-('&/ ,
(-% 5 0 ,)&4)-..'&/ &>/2,/1/'5/ 8@" «LMNHJO».

@/)/C-1- C-''6= 2 ;2()&:2(0 ,& >/2,)&0&C'6. %-'-*-.Ethernet-

"&'()&*+ 5 ;,)-0*/'5/ 5'(/**/%(;-*+'6. &>&);C&0-'5/. 2 ,&.&U+E SNMP
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!"#

E4*=4&::)*# *-#2"#;#)%# ?E7 « NOP!LQ » +', <)#4=#0%/*1

>< « - »

« - »

@-(3$)J/*. '*J)+ : «?K=L<2 .=*J)&"O/* » «?K=L<2 .@F()(&"F*$(3 ->&"J4")& »

L3&F3&$*. '*J)+ : «<%&"J »

>&3(46M3J)F* >< « - »:

><
«?K=L<2 -Q$3&03)(/* ».

>&3(46M3J)F* >< «?K=L<2 -Q$3&03)(/* »:

CENSOR Monitoring

CENSOR Monitoring

CENSOR Monitoring

@)&4)-..'&/ &>/2,/1/'5/ ,)/C'-F'-1/'& C*< 2>&)- , =)-'/'5< ,
)-2,)/C/*/'5< 5 &(&>)-P/'5< 5'K&).-955 . @&F0&*</( @&*+F&0-(/*E ,)&2.-()50-(+ 2&2(&<'5/
254'-*&0 , C5-4)-..6 , 4)-K5%5, &(1D(6, .'/.&2=/.6 .

J2'&0'6/ 2&2(-0'6/ 1-2(5 @J :
, , - (-%P/

C&,&*'5(/*+'6/ ;(5*5(6 5 2*;P/>'6/ ,)&4)-..6 C*< )->&(6 2 &>&);C&0-'5/. .
,)&4)-..- V ,&*;1/'5/ C-''6= &( ;2()&:2(0 , 2*;P>- 2&2(&<'5:

C-(15%&0. @)5 5F./'/'55 2&2(&<'5< C-(15%&0 K&).5);/(2< 2&&>U/'5/ @&*+F&0-(/*E . H;U/2(0;/(
0&F.&P'&2(+ ,)&2.-()50-(+ F'-1/'5< 2 C-(15%&0 , '-,)5./) , '- .'/.&2=/.-= . BF./'/'5< 2&2(&<'5:
,/)/C-E(2< ,& 2&>6(5<. .

@)&2(&(- ,&C%*E1/'5< 5 '-2()&:%5 ;2()&:2(0 ;
J(&>)-P/'5/ 5'K&).-955 0 (->*51'&. 5 4)-K51/2%&. 05C/ ;
B.//(2< '->&) 4&(&06= &(1D(&0 . R-%P/ 2;U/2(0;/( 0&F.&P'&2(+
2&FC-'5< '&06= &(1D(&0 , 0 (&. 152*/ , 2-.5. @&*+F&0-(/*/. ;
762()&C/:2(05/ ;
$-2T(->5);/.&2(+ ;
N-CDP'&2(+ ;
!&2(;,'&2(+ .

@J « » ,&2(-0*</(2< >/2,*-('& 0 %&.,*/%(/
2 &>&);C&0-'5/.

@)&4)-..'&/ &>/2,/1/'5/ C*< ;1D(- 3*/%()&3'/)455 (2>&)- ,&%-F-'5: 2 ,)5>&)&0 ;1D(- )

@&F0&*</( 2&>5)-(+ , =)-'5(+ 5 K5*+()&0-(+ ,& )-F*51'6. ,)5F'-%-. 5'K&).-95E &
,&()/>*</.&: 3*/%()&3'/)455 5 C);45= ,-)-./()-= ,)5>&)&0 ;1D(- . H&>)-'';E 5'K&).-95E 2
,&.&U+E @J .&P'& 2(-(52(51/2%5 &>)->-(60-(+ 5 52,&*+F&0-(+ C*< K&).5)&0-'5< 20&C&% , &(1D(&0.

@J «LMNHJO -?'/)4/(5%- » ,&CC/)P50-/( *E>6/ (5,6 21D(15%&0 (%-% 2 5.,;*+2'6.5 , (-% 5 2
5'(/)K/:2'6.5 06=&C-.5 ). H,52&% ,&CC/)P50-/.6= 5'(/)K/:2'6= 21D(15%&0 ,&2(&<''&
)-2T5)</(2< .

@&CC/)P%- ,)5>&)&0 ;1D(- )-F'6=
,)&5F0&C5(/*/: ;
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