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565&7859::9; 69<;=5>9?7:5; ? @5A:;::96 85B=; 

7?&967&5A5>9?7::CD  5 &;6 EF>7?=;:5G ? B>5A5 :CD 5 

H>;A?CH7I:CD  5&E785GD 

<. 7. >3JK/'-, ?. <. 71LM$, (6'+"-3) 

 !""#!$%&'!(#!) ' *+,-!*( !'$+#!$&.&%+'!//!) "&"$(#! 01%!'-(/&) ' ,%&.&"-
/23 & 4%(.'24!5/23 "&$0!6&)3 (789 :;8) – <+-=>!) "&"$(#!, +$/+")?!)") , ,-!""0 

1+@&./(//23 "&"$(#. A#(($") ' '&*0, 4$+ 1+@&./(//!) "&"$(#! '+"$%(<+'!/! '"(B*!, 
/+ '%(#) C,"1-0!$!6&& ,+/,%($/+B+ '!%&!/$! +B%!/&4(/+. D+ 1%+>("$'&& +1%(*(-(/-

/+B+ '%(#(/& $%(<+'!/&) , "&"$(#( & (E F0/,6&+/!-=/2# '+.#+@/+"$)# 1+*-(@!$ 1(-
%("#+$%0 & ,+%%(,$&%+',(.  

G+"$!$+4/+ 4!"$+ 1%(*1%&/&#!H$") 1+12$,& 1+"$%+(/&) 789 :;8 "+<"$'(/-

/2#& "&-!#&. D%!,$&,! @( "+.*!/&) <+-=>&3 "&"$(# 1+,!.2'!($, 4$+ /!&<+-(( %!6&+-

/!-=/+ "+.*!/&( !'$+#!$&.&%+'!//+5 "&"$(#2 (78) /! +"/+'( "$!/*!%$/+B+ %(>(/&). 

I12$ %!<+$2 " <+-=>&#& "&"$(#!#& 1+,! ($(# <+-(( ' %(B&+/!3) /(./!4&$(-(/. 9"-+-

'&) & "1(6&F&,! %!.'(%$2'!/&) 789 :;8 ' ,!@*+# %(B&+/( "'+&. J$+ +<"$+)$(-="$'+ 

$%(<0($ F+%#!-&.!6&& &/"$%0#(/$+', ,+$+%2( <0*0$ &"1+-=.+'!$=") 1%& "+.*!/&& "&"-
$(#2 /! +"/+'( "$!/*!%$/+B+ %(>(/&). K!@/+, 4$+<2 .!,!.4&, 1+/&#!- 1+$%(</+"$= & 

"1(6&F&,0 &"1+-=.+'!/&) "++$'($"$'0H?&3 &/"$%0#(/$+'. 

8-+@&'>&(") 1+*3+*2 , 1+"$%+(/&H 789 :;8 +"/+'!/2 1%(&#0?("$'(//+ /! 
F0/,6&+/!-=/+# 1+*3+*( & #(3!/&"$&4(",+5 #+*(-& 01%!'-(/&). D%& 1+"$%+(/&& @( 
<+-=>&3 "&"$(# /(+<3+*&#+ &"1+-=.+'!$= &*(& "$!/*!%$! LI8M   A8I-NJ: 15288–2005 

"8&"$(#/!) &/@(/(%&). D%+6(""2 @&./(//+B+ 6&,-! "&"$(#", ,+$+%25 "…  !"# $"% !&'-

(%"' &! ")"%(*+, ,$%$ +( "$-.!&+ /(0$1(,$* ) "$"%$'% )- $.&$2$ )0) &(",$03,)4 "0(-

.567)4 80(*(&%$1: %(4&)/(",)( " (."%1!, # $2 !**&+( " (."%1!, 06.), # $9(""+, # $-

9(.5 + …" [1]. :(&% !03&!' ).(' "%!&.! %! – #(@*&"6&1-&/!%/25 1+*3+* , 1%+<-(#( 
0"1(>/+B+ "+.*!/&) "&"$(# & "%(*"$'+ *-) (E %(>(/&). K ,!4("$'( ,-H4('23 !"1(,$+' 

"&"$(#/+5 &/@(/(%&& ' "$!/*!%$( +1%(*(-(/2: "&"$(#/25 1+*3+*, @&./(//25 6&,- "&"-
$(#2, &/@&/&%&/B $%(<+'!/&5, !%3&$(,$0%/25 *&.!5/, 1%+6(""/25 1+*3+*, 1%+(,$/25 

1+*3+*. 

8&"$(#/25 1+*3+* , 1+"$%+(/&H <+-=>&3 "&"$(# ($(# <+-(( " 04!"$&(# -H*(5) 

*&,$0($ &"1+-=.+'!/&( $!,+B+ &/"$%0#(/$!, ,!, #+*(-&%+'!/&(, ' $+# 4&"-( &#&$!6&-

+//+( #+*(-&%+'!/&( (AN). D+ #(%( %!.'E%$2'!/&) & /!"$%+5,& "&"$(#2 1+$%(</+"$= 

' AN $+-=,+ '+.%!"$!($, & C$+ *+-@/+ <2$= 1+/)$/+ .!,!.4&,0. J$+B+ #+@/+ *+<&$=") 

4(%(. +1&"!/&( 1+$%(</+"$& ' AN 1+ "$!*&)# %!.'&$&) "&"$(#2. O!,$&4(",& &*($ %(4= 

+ F+%#!-&.!6&) @&./(//+B+ 6&,-! (PQ) "&"$(#2, 1+"$%+(/&( #+*(-& PQ "&"$(#2 ,!, 

"+ "$+%+/2 .!,!.4&,!, $!, & "+ "$+%+/2 1+"$!'?&,! "$!/*!%$/+B+ %(>(/&), /(+<3+*&#! 
"1%&').,!" .!*!4, ,+$+%2( CFF(,$&'/+ %(>!H$") /! +"/+'( AN, , #+*(-& PQ "&"$(#2. 

@$J,!,,.N #$"1 +$+)!/. 

 !""#+$%(/&( 1%+<-(#2 F+%#!-&.!6&& PQ 789 :;8 /!4/(# " +<?&3 +1%(*(-
-(/&5, ,+$+%2#& <0*(# *!-(( %0,+'+*"$'+'!$="). 8+'+,01/+"$= 1%+6(""+' & C$!1+' 

%!.'&$&) +%B!/&.#+' @&'+5 1%&%+*2, $(3/&4(",&3 "&"$(#, 1%+*0,$+' 1%+&.'+*"$'! +$ 
#+#(/$+' .!%+@*(/&) &-& 1+)'-(/&) 1+$%(</+"$& &3 "+.*!/&) & &"1+-=.+'!/&) *+ 1%(-
,%!?(/&) F0/,6&+/&%+'!/&) &-& 1%&#(/(/&) 1%&/)$+ /!.2'!$= @&./(//2# 6&,-+# 

(PQ) [2, 3].  

P&./(//25 6&,- !'$+#!$&.&%+'!//+5 "&"$(#2 (78) – "+'+,01/+"$= '.!&#+"')-

.!//23 1%+6(""+' "+.*!/&) & 1+"-(*+'!$(-=/+B+ &.#(/(/&) "+"$+)/&) 78, +$ F+%#&-
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%+'!/&) &"3+*/23 $%(<+'!/&5 , /(5 *+ +,+/4!/&) C,"1-0!$!6&& & 0$&-&.!6&& ,+#-

1-(,"! "%(*"$' !'$+#!$&.!6&& 78 [4]. 

D%+B%!##/2( "%(*"$'! (D8) 789 :;8 – ,-H4('+5 ,+#1+/(/$ "&"$(#2. K C$+5 

"').& '!@/+ +$#($&$=, 4$+ PQ D8 &#(($ "0?("$'(//2( +$-&4&) +$ PQ !11!%!$0%2, 

$!, ,!, D8 1+*'(%@(/2 &.#(/(/&)# ' $(4(/&& '"(B+ &3 PQ. K C$+5 "').& '!@/+ '2*(-
-)$= ,!, PQ "&"$(#2, $!, & PQ D8, <+-(( $+B+, '!@/+ B+'+%&$= + "$!*&)3 @&./& ,!, 

"&"$(#2, $!, & D8. 

D+/)$&( "$!*&5 @&./& 1%+B%!##/+B+ +<("1(4(/&) ''(*(/+ ' [5], B*( <2-& +1%(-
*(-(/2 "-(*0H?&( $%& "$!*&&: %!.%!<+$,!, &"1+-=.+'!/&(, "+1%+'+@*(/&( (1%+*+--

@!H?!)") %!.%!<+$,!). K LI8M   ;<=/>?@ 15288:2005 "%!.)' $# (.(0'(%"' ,!, "#(-

 )$. 1 # (.(0!4 A)-&(&&$2$ 9),0! ")"%(*+, $%&$"'7)B"' , "$"%$'&)6 ")"%(*&$2$ 

$#)"!&)' )0) &(#$" (."%1(&&$ , "!*$B ")"%(*(" [1], ! *$.(03 C: 1,06/!(% $.&5 )0) 

&(",$03,$ "%!.)B ) "… "$D) !(%"' 1 1).( #$"0(.$1!%(03&$"%) "%!.)B" [1].  

K "-04!( D8, '3+*)?(B+ ' "+"$!' 789 :;8, '!@/+ /( 1%+"$+ '2*(-)$= "$!*&& 

@&./&, /+ "&/3%+/&.&%+'!$= "$!*&& &"1+-=.+'!/&) PQ D8 & "$!*&& (B+ "+1%+'+@*(-
/&) (1%+*+-@!H?(5") %!.%!<+$,&). M!,&# +<%!.+#, ' C$&3 "$!*&)3 PQ 1%&/&#!H$ 
04!"$&( %!./2( +%B!/&.!6&&: 1%&+<%($!H?!) "$+%+/!1

 & 1+"$!'?&,. K $!<-&6( 1%&'(-
*(/2 "$!*&& PQ :;8. R+-(( 1+*%+</+ '+1%+"2 1+"$%+(/&) #+*(-(5 PQ :;8 1%&'(-
*(/2 ' [6]. 

F')(!O,'+)P - $/$)3#$',,'/ /'0!1$('-3,$$ 4' +)30$%/ @8 BH  

K+ #/+B&3 "-04!)3 &#&$!6&+//+( #+*(-&%+'!/&( – (*&/"$'(//25 "1+"+< 1+-0-

4&$= 1%(*"$!'-(/&( + 1+'(*(/&& "-+@/+5 "&"$(#2 & 1%+'("$& (( !/!-&.. S( "+"$!'-)($ 
&",-H4(/&) & 789 :;8 /! %!.-&4/23 "$!*&)3 PQ ,!, "+ "$+%+/2 1%!'++<-!*!$(-), 

$!, & "+ "$+%+/2 1+"$!'?&,! ("#. $!<-&60). 

K "++$'($"$'&( " 1%(*-+@(//+5 ,-!""&F&,!6&(5 "$!*&5 PQ 1%!'++<-!*!$(-) 

#+B0$ 1%&#(/)$=") "-(*0H?&( AN. S! "$!*&)3 .!#2"-! & $(3/+%!<+4(B+ 1%+(,$! (1%& 

%(>(/&& 1%+<-(# 1%&#(/(/&) "-+@/23 AM &/F%!"$%0,$0%, !/!-&.! 1%+&.'+*&$(-=/+-

"$& "(%'(%+', 0.,&3 #("$ -+,!-=/+5 "($& & $.1.) #+@($ <2$= 1%&#(/(/ #($+* *&",%($/+-

"+<2$&5/+B+ #+*(-&%+'!/&). J$+$ 1+*3+* $!,@( 3+%+>+ 1%&#(/&# 1%& 1%+(,$&%+'!-
/&& $(3/&4(",+5 &/F%!"$%0,$0%2 $(-(,+##0/&,!6&+//23 ,+#1!/&5, & 1+.'+-)($ *+"-
$!$+4/+ $+4/+ +<+"/+'2'!$= /(+<3+*&#+"$= $(3 &-& &/23 $(3/&4(",&3 & F&/!/"+'23 

%("0%"+' 1%& +%B!/&.!6&& ,!/!-+' "').& " .!*!//+5 1%+10",/+5 "1+"+</+"$=H 1%& 

&#(H?&3") +B%!/&4(/&)3. 8$!*&& "$%!$(B&4(",+B+ 1-!/&%+'!/&) & 01%!'-(/&), ! $!,-

@( !/!-&.!, ' ,!,+5 &. #+#(/$+' "-(*0($ 1(%(,-H4!$= 1%+&.'+*"$'+ ' %(@&# #+*(%/&-

.!6&&, ,+/"(%'!6&&, 1%(,%!?(/&) 1%&#(/(/&) #+B0$ <2$= 1+**(%@!/2 AN /! <!.( 
!B(/$",+B+ #+*(-&%+'!/&). K+1%+"2 +1$&#!-=/+B+ 01%!'-(/&) B+%+*",&# 3+.)5"$'+# 

$!,@( #+B0$ #+*(-&%+'!$=") /! "$!*&)3 .!#2"-!, 1%+(,$&%+'!/&), C,"1-0!$!6&& & !/!-
-&.! 1%&/)$&) %(>(/&5. D+*+</2( %!.%!<+$,& CFF(,$&'/+ &"1+-=.0H$") 1%& +"/!?(-
/&& "&$0!6&+//+-!/!-&$&4(",&3 6(/$%+' #C%&5 & B+%+*",&3 !*#&/&"$%!6&5 '+ #/+B&3 

"$%!/!3. 

G-) "$!*&5 PQ 1+"$!'?&,! #+B0$ <2$= 1%&#(/&#2 1%&/6&12 !B(/$",+B+ #+*(-
-&%+'!/&) (1%& +1&"!/&& #+*(-(5 1+'(*(/&) 1+$%(<&$(-(5 /! %2/,( & "1(6&F&,& 1+-

,01!$(-) (.!,!.4&,!)). K C$+# ,+/$(,"$(  &#(($ "#2"- $!,@( %!""#!$%&'!$=  PQ $+'!-
%+' & 0"-0B. N+*(-&%+'!/&( ,+/,0%(/6&& ,+#1!/&5 /! %2/,( " 1+#+?=H !B(/$",+5 & 

*&",%($/+-"+<2$&5/+5 1!%!*&B#2 #+@($ 1%&#(/)$=") 1%!,$&4(",& /! '"(3 "$!*&)3 

PQ 1+"$!'?&,!. 

                                                 
1 D%!'++<-!*!$(-=, ,+$+%25 1%&+<%($!($ &-& 1+-04!($ 1%+*0,$ &-& 0"-0B0 +$ 1+"$!'?&,! [1]. 
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&3O1$#3 1 

 )30$$ @8 7 E BH  

 ' +)'(',. 4(3-''O1303)!1%  ' +)'(',. 4'+)3-Q$"3 

8$!*&) .!#2"-! 

8$!*&) .!,01,& 

8$!*&) 1%+*!@& 

8$!*&) $(3/+%!<+4(B+ 1%+(,$! 8$!*&) $(3/+%!<+4(B+ 1%+(,$! 

8$!*&) ''+*! ' *(5"$'&( 

8$!*&) +12$/+5 C,"1-0!$!6&&  

8$!*&) %!.'(%$2'!/&) 

8$!*&) 1%&#(/(/&) (C,"1-0!$!6&&) 

8$!*&) 1+**(%@,& 1%&#(/(/&) 

8$!*&) 1%+*+-@!H?(5") %!.%!<+$,& ("+-

1%+'+@*(/&)) 

8$!*&) !/!-&.! & 1%&/)$&) %(>(/&)  

8$!*&) 1%(,%!?(/&) 1%&#(/(/&) & "1&"!/&)  

 

F($/!( $+4'1PJ'-3,$% $/$)3#$',,'N /'0!1$ ,3 +)30$$ )!R,'(3O'*!2' 

4('!")3 

8&$0!6&) " 6(/$%+# +<%!<+$,& '2.+'+' 112 (QIK 112) '  +""&& %!.-&4!($") +$ 
%(B&+/! , %(B&+/0. :!, 1%!'&-+, &(%!%3&) 1+*%!.*(-(/&5 F+%#&%0($") /! 0%+'/( +<-

-!"$& &. '/+'= "+.*!'!(#23 QIK 112, /! 0%+'/( #0/&6&1!-=/23 %!5+/+' – &. (*&/23 

*(@0%/23 *&"1($4(%",&3 "-0@< (TGG8) & "0?("$'0H?&3 QIK 01, 02, 03, 04, 05 *(-
@0%/23 *&"1($4(%",&3 "-0@<. K+  #/+B&3 %(B&+/!3 TGG8 "0?("$'0H$ -&>= /! <0#!B( 
& /( &#(H$ $(3/&4(",&3 "%(*"$'. ;!"$+ &.-.! +$"0$"$'&) $(3/&4(",&3 '+.#+@/+"$(5 

&/F+%#!6&) + ;8 #+@($ 1(%(*!'!$=") /( ' QIK 112, ! ' "-0@<0 01.  

G-) %(!-&.!6&& 1%+(,$! /! "$!*&& $(3/+%!<+4(B+ 1%+(,$! ' ,+/,%($/23 $(3/&4(-
",&3, %("0%"/23 & F&/!/"+'23 +B%!/&4(/&)3 &"1+-=.+'!/&( AN – /!"$+)$(-=/!) /(+<3+-

*&#+"$=. S! C$+5 "$!*&& PQ "&"$(#2 #+*(-= "&"$(#2 ' 6(-+# "-(*0($ %!""#!$%&'!$= ,!, 

,+/F&B0%!6&H &. /!<+%! $&1+'23 /!"$%!&'!(#23 ,+#1+/(/$+', "').!//23 &/F+%#!6&+/-

/2#& ,!/!-!#&. N+*(-& /0@/+ ,+#<&/&%+'!$= &. $&1+'23 #+*(-(5 "&"$(#2 #!""+'+B+ 

+<"-0@&'!/&). D!%!#($%2 @( #+*(-(5 – 6(/$%!-=/!) 1%+<-(#! #+*(-&%+'!/&) ' /!>&3 

0"-+'&)3 (,!, "-(*0($ &. '2>(",!.!//+B+), +"-+@/)(#!) +$"0$"$'&(# *+"$01/+5 "$!$&"$&-

,& 1+ QIK 112 ' 6(-+#. S( -04>( +<"$+&$ *(-+ "+ "$!$&"$&,!#& "-0@<. S!&<+-(( *+"$01-

/+5 )'-)($") "$!$&"$&,! "-0@<2 02. K  .!'&"&#+"$& +$ '!%&!/$! 1+"$%+(/&) "&"$(#2 

01%!'-(/&) :;8 ' $+# &-& &/+# %(B&+/( /(+<3+*&#+ .!*!'!$= /! '3+*( ' QIK 112 '%(-
#(//2( %)*2 ' "++$'($"$'&& " &*(/$&F&6&%+'!//2#& 1!%!#($%!#& .!,+/! %!"1%(*(-(/&) 
-&<+ F+%#&%+'!$= &3 ,!, ,+#1+.&6&H '%(#(//23 %)*+' +$*(-=/23 *&"1($4(%",&3 "-0@<. 

G-) /!4!-=/+5 +6(/,& $(3/&4(",&3, %("0%"/23 & F&/!/"+'23 +B%!/&4(/&5 *!-(( 1%(*-!-
B!($") #($+*&,! 1+"$%+(/&) #+*(-& #!""+'+B+ +<"-0@&'!/&), 1!%!#($%2 ,+$+%+5 &*(/$&-

F&6&%+'!/2 /! +"/+'(  '%(#(//23 %)*+' "-0@<2 02.  

D%(*-!B!(#!) #($+*&,! &"1+-=.0($ '%(#(//2( %)*2 "-0@<2 02 & 1%(*1+-!B!($:  
• +6(/,0 .!,+/+' & 1!%!#($%+' %!"1%(*(-(/&) 1+"$01-(/&) +<%!?(/&5 & +<%!-

<+$,& +<%!?(/&5 ' "-0@<0 02; 

• 1+"$%+(/&( &#&$!6&+//+5 #+*(-& & (E $("$&%+'!/&( /! %(!-=/23 '%(#(//23 

%)*!3; 

• +6(/,0 .!,+/+' & 1!%!#($%+' %!"1%(*(-(/&) 1+"$01-(/&) +<%!?(/&5 & +<%!-
<+$,& +<%!?(/&5 ' *&"1($4(%",&( "-0@<2 "$%0,$0%, 04!"$'0H?&3 ' -&,'&*!6&& 1+-

"-(*"$'&5 ,%&.&"/23 &-& 4%(.'24!5/23 "&$0!6&5; 

• 1+"$%+(/&( &#&$!6&+//+5 #+*(-& "-0@<2 QIK 112 /! +"/+'( #+*(-(5 "-0@<;  
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• +6(/,! (/! +"/+'( ,%&$(%&(' "+B-!"&)) "$!$&"$&4(",&3 3!%!,$(%&"$&, ,+#1+-

.&6&+//+B+ 1+$+,+' *!//23 #+*(-& QIK 112. 

A""-(*+'!/&) 1%+'+*&-&"= /! +$%(.,( '%(#(//+B+ %)*! +<%!?(/&5 ' *(@0%/0H 

*&"1($4(%",0H "-0@<0 (GG8) .! 2003 B. QIK L9KG 02 B. :(#(%+'+. D(%'&4/!) '(%&-

F&,!6&) &#&$!6&+//+5 #+*(-& 1%+'+*&-!"= /! +$%(.,( '%(#(//+B+ %)*! *!//23 " 
01.01.2007 B. 1+ 01.07.2007 B.  

>3JO$!,$! $+R'0,'2' -R'0,'2' 4')'"3 J3%-'" ,3 4'04')'"$ 

A. &#(H?&3") &"3+*/23 *!//23 '2*(-&# "+<2$&), 3!%!,$(%&.0(#2( "-(*0H-

?&#& $&1!#&: 8IIRUTSAT03, RIVWSAQ7, M 7KND9S:M, 8:I 7X, 7ND9M7-

QAX, :IVIMI- TY7SZT, ILST8M TVWSZT, DIDZM:7 87NI9RA[8MK7, 

 9RVTSZT  7SZ, 8VTGZ IM DIRITK, ;T TDSI-NIYLIK7X, IPILA, IM-

 7KVTSAT, DIMT DTK\A[ IM GMD, 8:I IDI8MAPS7X 8NT MW, M 7KNZ, 

9\ARZ, M 9D, GMD 8 DI8M 7G7K\ANA, GMD 8I 8NT MTVWSZN, SIPTKIT 

 7STSAT, DIRIA A8MXY7SAX. 

I$4E$-&'+ '&*/+ 4$+, ' &#(H?(#") "$!$&"$&4(",+# #!$(%&!-( QIK L9KG 02 B. 
:(#(%+'+ 1%&"0$"$'0($ /( #(/(( 20% .!)'+,, ,+$+%2( )'/+ &-& ,+"'(//+ '-(,0$ .! "+-

<+5 '2.+' /! #("$+ 1%+&">("$'&) <%&B!* ",+%+5 #(*&6&/",+5 1+#+?&. 8-(*+'!$(-=/+, 

*-) $+B+, 4$+<2 &#($= '+.#+@/+"$= "*(-!$= '2'+*2 + *+1+-/&$(-=/+# 1%&'-(4(/&& 

$+5 &-& &/+5 C,"$%(//+5 "-0@<2, /(+<3+*&#+ %!.*(-&$= &#(H?&5") '3+*/+5 1+$+, 1+ 

"-(*0H?&# $&1!#: 

• 01 – $%(<0($") %(!B&%+'!/&( $+-=,+ "&- & "%(*"$' GG8 1%+$&'+1+@!%/+5 

"-0@<2; 

• 02 – GG8 NKG; 

• 03 – GG8 ",+%+5 #(*&6&/",+5 1+#+?&; 

• 0103 – GG8 01 & 03 "++$'($"$'(//+; 

• 0102 – GG8 01 & 02;  

• 0203 – GG8 02, 03; 

• 010203 – GG8 01,02,03. 

D+,!@(# /! 1%&#(%( /!&<+-(( 3!%!,$(%/23 "+<2$&5, 1+"$01!H?&3 ' "-0@<0 02 

9KG B. :(#(%+'+, ,!, #+@/+ %!.*(-&$= &#(H?&5") '3+*/+5 1+$+, /! "+<2$&) ' "++$-
'($"$'&& " 1%(*-+@(//+5 ,-!""&F&,!6&(5. A. &"3+*/+B+ 1+$+,! #+@/+ '2*(-&$= 1+*-

1+$+,, ,+$+%25 +<"-0@&'!($") &",-H4&$(-=/+ %("0%"!#& GG8 02 ($&1 02). S! +"/+'( 
&#(H?(5") "$!$&"$&,& &.'("$/2#& #($+*!#& 1+-04!(# .!,+/2 %!"1%(*(-(/&) *-) %!.-
-&4/23 1+*1+$+,+'. 

A*(/$&F&,!6&) .!,+/! %!"1%(*(-(/&) &/$(%'!-+' 1+"$01-(/&) .!)'+, *-) 1+*-

1+$+,! 02 (%&". 1) 1+,!.2'!($, 4$+ 1%(*"$!'-(//25 B%!F&, "++$'($"$'0($ C,"1+/(/6&-

!-=/+#0 .!,+/0 " 1!%!#($%+# &/$(/"&'/+"$& 10. 7/!-+B&4/2# "1+"+<+# 1+-04!(# 1!-
%!#($%2 1+*1+$+,+' 0202, 0102, 010203. 

 

>$+. 1. S(3T$" 41'),'+)$ (3+4(!0!1!,$% $,)!(-31'- 4'+)K41!,$% J3%-'" 4'04')'"3 02 



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

$/$)3#$',,'2' $ "'/41!"+,'2' /'0!1$('-3,$% 
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94$+3,$! /'0!1$  

S! *!//+# C$!1( +"/+'/!) 6(-= #+*(-&%+'!/&) .!,-H4!($") ' 1%+'(%,( B&1+$(.2 

+ $+#, 4$+ #+*(-= 6(/$%! +<%!<+$,& C,"$%(//23 '2.+'+' " %!"?(1-(/&(# '3+*/+B+ 1+-

$+,! .!)'+, 1+ ,-!""!# <0*($ !*(,'!$/+5 ' "#2"-( F+%#&%+'!/&) &$+B+'+B+ 1+$+,! #+-

*(-& <(. %!"?(1-(/&). K +$-&4&( +$ 1%(*2*0?(B+ &""-(*+'!/&) 1+$+, .!)'+, *+-@(/ 

"+"$+)$= &. /(",+-=,&3 1+*1+$+,+', ,!@*25 &. ,+$+%23 +<-!*!($ "'+5"$'+# C,"1+/(/-

6&!-=/+"$&, /+ +$-&4!($") +$ *%0B+B+ ,-!""! &/$(/"&'/+"$=H. 

 

>$+. 2. 6'0!1P <<  + (3+Q!41L,,./ -R'0,./ 4')'"'/ $ + -.R'0'/, 4'('U03VQ$/ 

J3%-"$ " +4!#$31$J$('-3,,./ +4!#KJ13/ 01, 02, 03 

:!@*25 &. &"$+4/&,+' B(/(%&%0($ .!)',& +*/+B+ &. +1&"!//23 ,-!""+' ' "++$-
'($"$'&& " C,"1+/(/6&!-=/2# .!,+/+# %!"1%(*(-(/&) & '2<%!//2# 1!%!#($%+# &/$(/-

"&'/+"$&. G!-(( .!)',& 1+"$01!H$ /! '3+* +4(%(*& (queue_in). D%& C$+# *-) &""-(*0(-
#+B+ "-04!) .!)',& <0*0$ &/&6&&%+'!$=") &"$+4/&,!#& source_02, source_0203, 

source_0102, source_010203. M!, ,!, .!)',& $+-=,+ C$&3 ,-!""+' <2-& +</!%0@(/2 ' &"-
3+*/23 *!//23 (%&". 2). 

94$+3,$! W"+4!($/!,)3 

S! +"/+'( &"3+*/23 *!//23, 1+-04(//23, ,!, +1&"!/+ '2>(, 1%+'(*(/! "(%&) 

C,"1(%&#(/$+' /! 1%(*"$!'-(//+5 &#&$!6&+//+5 #+*(-&. S! %&". 3 1%(*"$!'-(/2 %(-
.0-=$!$2 #+*(-&%+'!/&) F0/,6&+/&%+'!/&) GG8 " '3+*/2# 1+$+,+#, B(/(%&%0(#2# 

/(",+-=,&#& &"$+4/&,!#&. K *!//+# "-04!( "-+@/25 +<](,$ (complexSource_1), +1&-

"2'!H?&5 QIK " /(",+-=,&#& &"$+4/&,!#& ("#. %&". 2) 1%(*"$!'-)($") /!  0%+'/( 
1%(.(/$!6&& +<+<?E//+ ' '&*( ./!4,! «GG8». K-!"" C$+B+ +<](,$! F+%#&%0($") /!-
"-(*+'!/&(# +$ ,-!""! ComplexSource, 1%(*"$!'-(//+B+ "%(*"$'!#& B%!F&4(",+B+ #+-

*(-&%+'!/&) /! %&". 2. :!@*25 &. &"$+4/&,+' F+%#&%0($ 1+*1+$+, +1%(*(-E//+B+ $&1! 
" &/$(/"&'/+"$=H C,"1+/(/6&!-=/+B+ .!,+/! %!"1%(*(-(/&), ,+$+%2( <2-& '2*(-(/2 & 

&*(/$&F&6&%+'!/2 '2>(. 8+'+,01/+"$= .!)'+, '"(3 1%(*"$!'-(//23 $&1+' ' $+4/+"$& 

"+"$!'-)($ &"3+*/25 "$!$&"$&4(",&5 1+$+, 9KG 02 B. :(#(%+'+. 

S! +"/+'( 1%(*-+@(//+B+ 1+*3+*! &#(($") '+.#+@/+"$= /! 1+"-(*0H?&3 C$!-
1!3 %!<+$2 %!.%!<+$!$= 1!%!#($%&.+'!//0H #+*(-= 01%!'-(/&) ' ,%&.&"/23 & 4%(.'2-

4!5/23 "&$0!6&)3 *-) #0/&6&1!-=/+B+ F+%#&%+'!/&) (+,%0B!) &-& %(B&+/!. J$! #+-

*(-= <0*($ ',-H4!$= ' "(<) "+'+,01/+"$= *(5"$'0H?&3 /! +1%(*(-E//+5 $(%%&$+%&& 

GG8 01, 02, 03, …, TGG8/112, "+(*&/E//23 &/F+%#!6&+//2#& "').)#& 1+ 1+$+,!# 

.!)'+, & *(5"$'0H?&3 ' %!#,!3 "-(*0H?&3 +B%!/&4(/&5: 

• /!3+@*(/&( .!)',& ' +4(%(*& /! +<"-0@&'!/&( /( <+-(( +1%(*(-E//+B+ '%(#(/&; 

• /!-&4&( ' %!"1+%)@(/&& ,!@*+5 &. GG8 +1%(*(-E//+B+ ,+-&4("$'! %("0%"+' 

%(!B&%+'!/&) (C,&1!@(5 DD8, <%&B!* ",+%+5 #(*&6&/",+5 1+#+?&, /!%)*+' B+"0*!%-

"$'(//+5 1%+$&'+1+@!%/+5 "-0@<2 & $.*.). 



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

$/$)3#$',,'2' $ "'/41!"+,'2' /'0!1$('-3,$% 
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>$c. 3. XK,"#$',$('-3,$! <<  + -R'0,./ 4')'"'/, 2!,!($(K!/./ ,!+"'1P"$/$ 

$+)'*,$"3/$ 

N!/&10-&%0) 1+"-(*/&# +B%!/&4(/&(#, #2 #+@(# *+<&'!$=") '21+-/(/&( 1(%-

'+B+, ,+$+%+( )'-)($") +"/+'/2# 1+,!.!$(-(# 1%!'&-=/+"$& F0/,6&+/&%+'!/&) "&"$(-
#2.  

S! *!//+# C$!1( %!<+$ #+@/+ "F+%#0-&%+'!$= "-(*0H?&( '2'+*2. 

1. S! +"/+'( &#&$!6&+//+5 #+*(-& 1+,!.!/+, 4$+ %!"?(1-(/&( 1+$+,! .!)'+, /! 
,-!""2 " "++$'($"$'0H?&#& 1!%!#($%!#& %!"1%(*(-(/&) /( 1%&'+*&$ , &.#(/(/&H 1!-
%!#($%+' %!"1%(*(-(/&) &"3+*/+B+ ("+'+,01/+B+) 1+$+,!. 

2. A"1+-=.0) "'+5"$'+, +1&"!//+( ' 1. 1, #2 #+@(# 1+"$%+&$= 0/&'(%"!-=/0H 

$&1+'0H &#&$!6&+//0H #+*(-= GG8, ,+$+%!) <0*($ !*(,'!$/+ 1%(*"$!'-)$= %!<+$0 

GG8 -H<+B+ $&1! (01,02,03 & $.*.) 

S! +"/+'( 0/&'(%"!-=/+5 $&1+'+5 &#&$!6&+//+5 #+*(-& GG8 & "').(5 #(@*0 

+<](,$!#&, (H +1&"!//23, '+.#+@/+ 1+"$%+&$= ' 6(-+# &#&$!6&+//0H #+*(-= "&"$(-
#2 01%!'-(/&) ' :;8, ,+$+%!) 1+.'+-&$ +1%(*(-)$= F&/!/"+'2( & %("0%"/2( 1!%!#($-
%2 1+"$%+(/&) "&"$(#2 /! <!.( 1%(*-+@(//23 /+%#!$&'+'. K ,!4("$'( <!.+'+B+ /+%#!-
$&'! '2<&%!($") /!3+@*(/&( .!)',& ' +4(%(*&, 4$+ /! 1%!,$&,( +1%(*(-)($ '%(#) 1%&-

<2$&) "-0@< C,"$%(//+B+ %(!B&%+'!/&) /! #("$+ 1%+&">("$'&). 

=$)!(3)K(3 

1. LI8M   A8I/NJ: 15288:2005 8&"$(#/!) &/@(/(%&). D%+6(""2 @&./(//+B+ 6&,-! 
"&"$(#  (ISI/IEC 15288:2002 «System engineering – System life cycle processes»). 

2. M+-,+'25 "-+'!%= 1+ '24&"-&$(-=/2# "&"$(#!#. N.: N!>&/+"$%+(/&(, 1990. 

3. =$43!- ?. ?. D%+B%!##/!) &/@(/(%&). N($+*+-+B&4(",&( +"/+'2. :0%" -(,6&5/ 

N.: M(&", 2006. 

4. LI8M   A8I/NJ: 12207-99 A/F+%#!6&+//!) $(3/+-+B&). D%+6(""2 @&./(//+B+ 

6&,-! 1%+B%!##/23 "%(*"$'. 

5. X'"+ <U. D%+B%!##/+( +<("1(4(/&( & (B+ %!.%!<+$,!. N.: N&%, 1985. 

6. 71LM$, ?., >3JK/'- <. N+*(-& "$%!$(B&4(",+B+ & +1(%!$&'/+B+ 01%!'-(/&) @&.-
/(//2# 6&,-+# !'$+#!$&.&%+'!//+5 "&"$(#2 01%!'-(/&) ' ,%&.&"/23 & 4%(.'2-

4!5/23 "&$0!6&)3  (' 1(4!$&). 

 


