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$ ( ) -  0 ' . ( " 1  

!&$%. -"$1)+./"" 0)-'.7-&1&#"* 0)3.'#)* ):'.#5 

0;<=>;? @ ABC;>@?D ;E<B>BFBG@= 

Location of fire service divisions. Procedure and methods of determination 

 
-DCD MMB>BG@= O 2009—05—01

 
 

1 )PFDLCK E<@ABGBG@= 

1.1 E,*+19T$2 */1- %&,/$# &,.&,81+,' / *11+/"+*+/$$ *1 *+,+697$ 76 $ 97 4"-"&,#6'1:1 .,-
31', 1+ 22 $R#9 ; 123-4< «D">'$?"*3$2 &":#,7"'+ 1 +&"81/,'$9> %1A,&'12 8".1%,*'1*+$». 

1.2. E,*+19T$2 */1- %&,/$# 9/#9"+*9 '1&7,+$/')7 -1357"'+17 %1 %1A,&'12 8".1%,*'1*+$ 
-18&1/1#6'1:1 %&$7"'"'$9 $ 5*+,',/#$/,"+ +&"81/,'$9 %1A,&'12 8".1%,*'1*+$ 3 1%&"-"#"'$R 
?$*#, $ 7"*+ -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') ', +"&&$+1&$$ %1*"#"'$2, :1&1-*3$> 
13&5:1/ (-,#"" — ',*"#"'')> %5'3+1/) $ %&1$./1-*+/"'')> 18W"3+1/. 

1.3 E,*+19T$7 */1-17 %&,/$# *#"-5"+ &531/1-*+/1/,+6*9 %&$ 1%&"-"#"'$$ ?$*#, $ 7"*+ -$*-
#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,'), '".,/$*$71 1+ /$-, %1A,&'12 1>&,'). 

1.4 E,*+19T$2 */1- %&,/$# '" &,*%&1*+&,'9"+*9 ', 18W"3+) %&1$./1-*+/,, %"&"&,81+3$, >&,-
'"'$9 &,-$1,3+$/')> $ /.&)/?,+)> /"T"*+/ $ 7,+"&$,#1/, 18W"3+) 5'$?+1A"'$9 $ >&,'"'$9 >$-
7$?"*31:1 1&5A$9 $ *&"-*+/ /.&)/,'$9, ',."7')" 31*7$?"*3$" 18W"3+) $ *+,&+1/)" 317%#"3*), 
:1&')" /)&,81+3$. 

2 %B<A@GQ @ ;E<B>BFBG@= 

H ',*+19T"7 */1-" %&,/$# %&$7"'"') *#"-5RT$" +"&7$') * *11+/"+*+/5RT$7$ 1%&"-"#"'$97$: 
2.1 ;EB<DC@MG;B E;><DH>BFBG@B E;ND<G;R ;S<DGQ: @1-&,.-"#"'$", *1.-,''1" -#9 +5V"'$9 

%1A,&1/ $ %&1/"-"'$9 */9.,'')> * '$7$ ,/,&$2'1-*%,*,+"#6')> &,81+, &,.7"T,"71" / .-,'$$ 
%1A,&'1:1 -"%1. 

2.2 >BNT<GQR ?D<DTF: L,71*+19+"#6'1" 1%"&,+$/'1" %1-&,.-"#"'$" %1A,&'12 ?,*+$, #$?-
')2 *1*+,/ 31+1&1:1 /)".A,"+ ', +5V"'$" %1A,&1/ * $*%1#6.1/,'$"7 %1A,&'12 +">'$3$. 

2.3 ABLC; >@LF;?DJ@@ E;><DH>BFBG@= E;ND<G;R ;S<DGQ: J"*+1 ', +"&&$+1&$$ ',*"#"''1:1 
%5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,, ', 31+1&17 *#"-5"+ &,*%1#1A$+6 (&,*%1#1A"'1) %1A,&'1" 
-"%1. 

2.4 E;ND<G;B >BE;: L%"($,#6'1" .-,'$" (*11&5A"'$"), / 31+1&17 &,.7"T,R+*9 #$?')2 *1-
*+,/ $ %1A,&',9 +">'$3, 1%"&,+$/'1:1 %1-&,.-"#"'$9 %1A,&'12 1>&,'). 

2.5 ;PUB?C E<B>E;FDVDBA;V; E;ND<D: <-,'$", *11&5A"'$", *+&1"'$", +">'1#1:$?"*3,9 5*+,-
'1/3,, *3#,-) -#9 >&,'"'$9 7,+"&$,#6')> ("''1*+"2 %1- 1+3&)+)7 '"817, / 31+1&)> /1.71A'1 
/1.'$3'1/"'$" %1A,&,. 

2.6 LSBAD <DHM@C@= E;ND<D: F"17"+&$?"*3$" .,31'17"&'1*+$ $.7"'"'$9 %#1T,-$ %1A,&, 
%&$ :1&"'$$ *11+/"+*+/5RT":1 /$-, %1A,&'12 ',:&5.3$. 

2.7 AD?L@ADFKG; >;ETLC@A;B <DLLC;=G@B: E,$81#6V"" &,**+19'$" %1 5#$?'12 *"+$ -1&1: 
',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, 1+ %1A,&'1:1 -"%1 -1 18W"3+, %&"-%1#,:,"71:1 
%1A,&,, %&$ 31+1&17 :,&,'+$&5"+*9 -1*+$A"'$" *11+/"+*+/5RT"2 ("#$ /)".-, 1%"&,+$/'1:1 %1--
&,.-"#"'$9 %1A,&'12 1>&,') ', %1A,&. 

2.8 E<;LC<DGLCMBGGD= H;GD <DHABWBG@= E;ND<G;V; >BE;: K,*+6 +"&&$+1&$$ ',*"#"''1:1 
%5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,, ', 31+1&12 ("#"*118&,.'1 &,.7"*+$+6 %1-&,.-"#"'$" %1-
A,&'12 1>&,') (%1A,&'1" -"%1) -#9 .,T$+) 1-'1:1 18W"3+, %&"-%1#,:,"71:1 %1A,&,.  

 
I.-,'$" 1U$($,#6'1"  
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2.9 #$%&'() *+,+'+-+./0 *,#'(,&.'(1+..23 4#. ,&45+6+./0 *#7&,.#8# 9+*#: !"#$% $&'-
'($)'(( *"#&+&**),) -.*/$" (+( -')(01)2#$1&**),) )34&/$", *" /)$)')5 6&+&#))3'"0*) '"07&#-
$($% -)2'"02&+&*(& -)8"'*)5 )9'"*: (-)8"'*)& 2&-)) 2+; 0"<($: 21.9 ( 3)+&& )34&/$)1 -'&2-)-
+","&7),) -)8"'". 

2.10 :+%) 12+49& *#9,&49+%+./0 *#7&,.#; #3,&.2 .& *#7&,: =#+)1(& $.>&*(; -)8"'", 
-'( 1:-)+*&*(( /)$)'),) )3&#-&?(1"&$#; -'&2)$1'"<&*(& #))$1&$#$1.@<&,) *&8&+"$&+%*),) #)-
3:$(; *" -)8"'&.  

2.11 1,+50 *,/$2(/0 *+,1#8# *#9,&49+%+./0 < 5+'(= 124#1&: A'&7; #+&2)1"*(; )-&'"-
$(1*),) -)2'"02&+&*(; -)8"'*)5 )9'"*: )$ 7&#$" -)+.?&*(; #))3<&*(; ) -)8"'& ()$ -)8"'*),) 
2&-)) 2) )34&/$" -'&2-)+","&7),) -)8"'". 

3  "#,09#< #*,+9+%+./0 -/'%& / 5+'( 9/'%#<&:// *#9,&49+%+./;  

*#7&,.#; #3,&.2  

3.1 B-'&2&+&*(& ?(#+" ( 7&#$ 2(#+)/"6(( -)2'"02&+&*(5 -)8"'*)5 )9'"*: -')1)2($#; 2+; 
#.<&#$1.@<(9 (+( -')&/$('.&7:9 *"#&+&**:9 -.*/$)1 ((9 7(/')'"5)*)1) (+( -')(01)2#$1&**:9 
)34&/$)1. 

3.2 B-'&2&+&*(& ?(#+" ( 7&#$ 2(#+)/"6(( -)2'"02&+&*(5 -)8"'*)5 )9'"*: -')(01)2($#; 
1 $'( C$"-": 

- -'&21"'($&+%*:5; 
- -')1&2&*(; '"#?&$)1;  
- -)2,)$)1/( 0"/+@?&*(;. 
3.2.1 D'&21"'($&+%*:5 C$"- -)2,)$)1/( / -')1&2&*(@ '"#?&$)1 -) )-'&2&+&*(@ ?(#+" ( 7&#$ 

2(#+)/"6(( -)2'"02&+&*(5 -)8"'*)5 )9'"*: *" $&''($)'(( *"#&+&**:9 -.*/$)1 (+( -')(01)2#$-
1&**:9 )34&/$)1 -'&2.#7"$'(1"&$ )-'&2&+&*(& (#-)+*($&+;, 6&+&5 ( .#+)1(5 -')1&2&*(; '"3)$:. 

D'&21"'($&+%*:5 C$"- -&'&,)1)')1 -')1)2($#; 2+; )-'&2&+&*(;: 
- 6&+&5, 0"2"? ( /'($&'(&1 '&>&*(; 0"2"?(; 
- #)2&'8"*(; ( -)#+&2)1"$&+%*)#$( -')1&2&*(; '"#?&$)1; 
- )34&7" ( -)';2/" -'&2#$"1+&*(; (#-)+*($&+@ 2)/.7&*$)1, *&)39)2(7:9 2+; -')1&2&*(; 

'"#?&$)1; 
- #')/)1 -')1&2&*(; '"#?&$)1, )$'"8"&7:9 1 /"+&*2"'*)7 -+"*& '"3)$. 
D) '&0.+%$"$"7 -'&21"'($&+%*),) C$"-" '"3)$: #)#$"1+;&$#; $&9*(?&#/)& 0"2"*(& (#-)+*(-

$&+@ *" )#.<&#$1+&*(&  '"3)$ -) )-'&2&+&*(@ ?(#+" ( 7&#$ 2(#+)/"6(( -)2'"02&+&*(5 -)8"'*)5 
)9'"*: 2+; *"#&+&**:9 -.*/$)1 (+( -')(01)2#$1&**:9 )34&/$)1. 

E')/ -')1&2&*(; '"3)$ )-'&2&+;&$#; #+)8*)#$%@ ,'"2)#$')($&+%*)5 #$'./$.': *"#&+&**),) 
-.*/$" (2+; -')(01)2#$1&**:9 )34&/$)1 — #+)8*)#$%@ &,) (*F'"#$'./$.':) ( )34&7)7 *&)39)2(-
7:9 (#9)2*:9 2"**:9 -) )34&/$"7 -'&2-)+","&7),) -)8"'", *), /"/ -'"1(+), *& -'&1:>"&$ >&#$( 
7&#;6&1 # 7)7&*$" -)+.?&*(; /)7-+&/$" *&)39)2(7:9 7"$&'("+)1 ( 2)/.7&*$)1 1 -)+*)7 )34&7&  
( 1:-)+*&*(; 1#&9 (*:9 .#+)1(5 -')1&2&*(; '"#?&$)1, )-'&2&+;&7:9 $&9*(?&#/(7 0"2"*(&7. 

G#9)2*:& 2"**:& 2+; )-'&2&+&*(; ?(#+" ( 7&#$ 2(#+)/"6(( -)2'"02&+&*(5 -)8"'*)5 )9'"*: 
-'&2#$"1+;@$#;: 

- 2+; *"#&+&**:9 -.*/$)1 — )',"*"7( (#-)+*($&+%*)5 1+"#$( ("27(*(#$'"6(&5) *"#&+&**:9 
-.*/$)1; 

- 2+; -')(01)2#$1&**:9 )34&/$)1 — #)3#$1&**(/)7 (7() )34&/$" (+( +(6)7 (7(), .-)+*)7)-
?&**:7 (7() 1+"2&$%, -)+%0)1"$%#; (+( '"#-)';8"$%#; 02"*(;7( (#))'.8&*(;7() -')(01)2#$1&*-
*),) )34&/$". 

3.2.2 H$"- -')1&2&*(; '"#?&$)1 1/+@?"&$ 1 #&3;: 
- "*"+(0 -'&2#$"1+&**)5 $&9*(?&#/)5 ( -')&/$*)5 2)/.7&*$"6(( # 6&+%@ (2&*$(F(/"6(( #)-

#$"1+;@<(9 )34&/$)1 -'&2-)+","&7),) -)8"'", '"#-)+)8&**:9 *" $&''($)'(( *"#&+&**:9 -.*/-
$)1 (+( -')(01)2#$1&**:9 )34&/$)1; 

- -')1&'/. #))$1&$#$1(; #(#$&7 )3&#-&?&*(; -)8"'*)5 3&0)-"#*)#$(  )34&/$)1 -'&2-)+","&-
7),) -)8"'" 1 *"#&+&**:9 -.*/$"9 (+( *" -')(01)2#$1&**:9 )34&/$"9 .#$"*)1+&**:7 $'&3)1"*(;7; 

- )3)#*)1"*(& ( #),+"#)1"*(& # )',"*"7( (#-)+*($&+%*)5 1+"#$( *"#&+&**),) -.*/$" (+( 
#)3#$1&**(/)7 (7() -')(01)2#$1&**),) )34&/$" 6&+&5 1:&02" 2&8.'*),) /"'".+" -)8"'*)5 )9'"*: 
*" -)8"'; 

- )-'&2&+&*(& -"'"7&$')1 #(#$&7 -')$(1)-)8"'*)5 0"<($: )34&/$)1 -'&2-)+","&7),) 
-)8"'"; 
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- /)81& ',$81#"" %1A,&11%,*')> 18W"3+1/ %&"-%1#,:,"71:1 %1A,&, / ',*"#"'')> %5'3+,> 
$#$ ', %&1$./1-*+/"'')> 18W"3+,>; 

- /)81& /$-, :1&R?":1 /"T"*+/, $#$ 7,+"&$,#, / %17"T"'$$ ',$81#"" %1A,&11%,*')> 18W-
"3+1/ %&"-%1#,:,"71:1 %1A,&,; 

- %&1/"-"'$" &,*?"+1/ %1 7"+1-$3,7 ',*+19T":1 */1-, %&,/$#. 
3.2.3 Y+,% %1-:1+1/3$ .,3#R?"'$9 %&"-5*7,+&$/,"+ U1&7$&1/,'$" $*%1#'$+"#"7 1+?"+')> 

7,+"&$,#1/ %1 &".5#6+,+,7 1%&"-"#"'$9 ?$*#, $ 7"*+ -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') 
$ %&"-*+,/#"'$" '"18>1-$71:1 31#$?"*+/, X3."7%#9&1/ .,3#R?"'$9, &,'"" *1:#,*1/,''1:1 * .,-
3,.?$317. 

H .,3#R?"'$$ %1 &".5#6+,+,7 1%&"-"#"'$9 ?$*#, $ 7"*+ -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 
1>&,') %&$/1-$+*9 *#"-5RT,9 $'U1&7,($9: 

- +">'$31-X31'17$?"*3$" $ -&5:$" >,&,3+"&$*+$3$ ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 
18W"3+,; 

- ',$81#"" %1A,&11%,*')" 18W"3+) %&"-%1#,:,"71:1 %1A,&,; 
- $*>1-')" -,'')" -#9 %&1/"-"'$9 &,*?"+1/ %1 3,A-175 18W"3+5 %&"-%1#,:,"71:1 %1A,&,; 
- &".5#6+,+) &,*?"+1/ %1 7"+1-$3,7, %&"-*+,/#"'')7 / ',*+19T"7 */1-" %&,/$#; 
- /1.71A')" /,&$,'+) -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') ', +"&&$+1&$$ ',*"#"'-

'1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,; 
- ("#$ /)".-, %1-&,.-"#"'$2 %1A,&'12 1>&,') ', %1A,& -#9 3,A-1:1 18W"3+, %&"-%1#,:,"-

71:1 %1A,&,, 31+1&)" 18"*%"?$/,R+*9 / &".5#6+,+" &",#$.,($$ %&"-#,:,"71:1 /,&$,'+, -$*#13,($$; 
- %&"-#1A"'$9 %1 7$'$7$.,($$ ?$*#, %1-&,.-"#"'$2 %1A,&'12 1>&,') $ 5*#1/$9 -#9 $> 7$-

'$7$.,($$. 
<,3#R?"'$" 1 '"18>1-$717 ?$*#" $ 7"*+,> -$*#13,($$ 1%"&,+$/')> %1-&,.-"#"'$2 %1A,&-

'12 1>&,') %1-%$*)/,"+*9 $*%1#'$+"#"7 (&531/1-$+"#"7 1&:,'$.,($$) $ *1:#,*1/)/,"+*9 * F#,/-
')7 5%&,/#"'$"7 JKL 01**$$ %1 *11+/"+*+/5RT"75 *58W"3+5 01**$2*312 4"-"&,($$ (/ *#5?,9>, 
31:-, X+1 %&"-5*7,+&$/,"+*9 +">'$?"*3$7 .,-,'$"7 ', /)%1#'"'$" &,81+)). 

0,*?"+ -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') -#9  ',*"#"'')> %5'3+1/ $#$ %&1$./1--
*+/"'')> 18W"3+1/, / X3*%#5,+,($1''12 -1357"'+,($$ 31+1&)>  *1-"&A,+*9 */"-"'$9, *1*+,/#9R-
T$" :1*5-,&*+/"''5R +,2'5, 1*5T"*+/#9"+*9 / *11+/"+*+/$$ * .,31'1-,+"#6*+/17 01**$2*312 4"-
-"&,($$ 1 :1*5-,&*+/"''12 +,2'". 

4  !BC;>@?D ;E<B>BFBG@= X@LFD @ ABLC >@LF;?DJ@@ E;><DH>BFBG@R  
E;ND<G;R ;S<DGQ  

4.1 K$*#1 $ 7"*+, -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') ', +"&&$+1&$$ ',*"#"''1:1 
%5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, 1%&"-"#9R+*9 ', 1*'1/,'$$ &,*?"+'1:1 1%&"-"#"'$9 7,3-
*$7,#6'1 -1%5*+$71:1 &,**+19'$9 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 8#$A,2V":1 %1A,&'1:1 
-"%1, 1%&"-"#"'$9 %&1*+&,'*+/"'')> .1' &,.7"T"'$9 %1A,&'1:1 -"%1 -#9 3,A-1:1 18W"3+, %&"--
%1#,:,"71:1 %1A,&, $ 18#,*+"2 %"&"*"?"'$9 53,.,'')> %&1*+&,'*+/"'')> .1' -#9 /*"2 *1/135%-
'1*+$ 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,.  

4.2 =%&"-"#"'$" 7"*+ -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') ',?$',"+*9 * *1*+,/#"-
'$9 *%$*3, 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,, &,*%1#1A"'')> ', +"&&$+1&$$ ',*"#"''1:1 %5'3+, 
$#$ %&1$./1-*+/"''1:1 18W"3+,. 

4.3 P#9 3,A-1:1 18W"3+, %&"-%1#,:,"71:1 %1A,&, &,**?$+)/,"+*9 7,3*$7,#6'1 -1%5*+$71" 
&,**+19'$" 1+ '":1 -1 8#$A,2V":1 %1A,&'1:1 -"%1 / .,/$*$71*+$ 1+ ("#$ /)".-, -"A5&'1:1 3,-
&,5#, ', %1A,& $ /)8&,''12 *>"7) ":1 &,./$+$9. 

J,3*$7,#6'1 -1%5*+$71" &,**+19'$" 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 8#$A,2V":1 %1-
A,&'1:1 -"%1 1%&"-"#9"+*9 -#9 1-'12 $#$ 1-'1/&"7"''1 '"*31#63$> $. '$A"%&$/"-"'')> ("#"2 
/)".-, %1-&,.-"#"'$2 %1A,&'12 1>&,') ', %1A,&: 

- ("#6 ; 1: #$3/$-,($9 %1A,&, %&"A-", ?"7 ":1 %#1T,-6 %&"/)*$+ %#1T,-6, 31+1&5R 71A"+ 
%1+5V$+6 1-$' -"A5&')2  3,&,5#. 

Y+, ("#6 -1#A', -1*+$:,+6*9 /*":-, $ 3,3 *,71*+19+"#6',9 ($ "-$'*+/"'',9), 18)?'1 &",#$-
.5"+*9 %&$ +5V"'$$ %1A,&, ', 1+3&)+17 %&1*+&,'*+/", 31:-, /&"79 ":1 #$3/$-,($$ '" 1:&,'$?"'1, 
, +,3A" / .-,'$9> (*11&5A"'$9>) 81#6V12 %#1T,-$, * /)*13$7$ %&"-"#,7$ 1:'"*+1231*+$ *+&1$-
+"#6')> 31'*+&53($2 $ %&$ 1+*5+*+/$$ #R-"2, 31+1&)> '"18>1-$71 X/,35$&1/,+6 *$#,7$ -"A5&'1:1 
3,&,5#, (%&1$./1-*+/"'')" $ *3#,-*3$" %17"T"'$9 81#6V1:1 18W"7,);  
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- ("#6 ; 2: #$3/$-,($9 %1A,&, %&"A-", ?"7 ',*+5%$+ %&"-"# 1:'"*+1231*+$ *+&1$+"#6')> 
31'*+&53($2 / %17"T"'$$ %1A,&,; 

- ("#6 ; 3: #$3/$-,($9 %1A,&, %&"A-", ?"7 1%,*')" U,3+1&) %1A,&, -1*+$:'5+ 3&$+$?"*3$> 
-#9 A$.'$ #R-"2 .',?"'$2. 

Y+, ("#6 %1-#"A$+ &",#$.,($$ %&$ +5V"'$$ %1A,&1/ / .-,'$9> * 7,**1/)7 %&"8)/,'$"7 

#R-"2, 31:-, &,*?"+'1" /&"79 X/,35,($$ #R-"2 $. .-,'$9 81#6V" '"18>1-$71:1 /&"7"'$ X/,35,-
($$ #R-"2 (+1 "*+6, 31:-, 1%,*'1*+6 -#9 A$.'$ #R-"2 ',*+5%,"+ -1 +1:1, 3,3 1'$ X/,35$&5R+*9 $. 
.-,'$9), $ $> X/,35,($9 '" .,/"&V$#,*6 -1 %&$8)+$9 %1A,&')> %1-&,.-"#"'$2, , +,3A" %&$ #$3/$-

-,($$ %1A,&1/ / %17"T"'$9>, $. 31+1&)> X/,35,($9 #R-"2 '"/1.71A', 8". %&$?$'"'$9 /&"-, $> 
A$.'$ (%17"T"'$9 * %1*#"1%"&,($1'')7$ 81#6')7$, %1-3#R?"'')7$ 3 ,%%,&,+,7 $*35**+/"''1:1 

%1--"&A,'$9 A$.'"-"9+"#6'1*+$ 1&:,'$.7,, %17"T"'$9 * #R-67$ / 8,&13,7"&,> $ -&.) $#$ '"("-

#"*118&,.', %1 5*#1/$97 +">'1#1:$?"*31:1 %&1("**,. 
J,3*$7,#6'1 -1%5*+$71" &,**+19'$" 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 8#$A,2V":1 %1-

A,&'1:1 -"%1 1%&"-"#9R+ -#9 1-'12 $. /)8&,'')> *>"7 &,./$+$9 %1A,&,: 

,) :1&"'$" +/"&-)> /"T"*+/ $ 7,+"&$,#1/ ', %#1T,-$ / /$-" 3&5:,; 
8) :1&"'$" +/"&-)> /"T"*+/ $ 7,+"&$,#1/ ', %#1T,-$ / /$-" %1#1*) * %1*+19''12 V$&$'12; 

/) :1&"'$" */181-'1 &,*+"3,RT$>*9 #":31 /1*%#,7"'9RT$>*9 A$-31*+"2 $ :1&R?$> A$-31*+"2 

(ZHO $ FO), , +,3A" &,*%#,/1/ +/"&-)> :1&R?$> 7,+"&$,#1/; 
:) :1&"'$" ZHO $ FO, , +,3A" &,*%#,/1/ +/"&-)> :1&R?$> 7,+"&$,#1/ ', %1*+19''12 %#1T,-$ 

(/ 18/,#1/,'$$). 
4.4 0,*?"+ 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 1*5T"*+/#9"+*9 / *#"-5RT"2 %1*#"-1/,-

+"#6'1*+$: 

- /)81& ',$81#"" %1A,&11%,*'1:1 %17"T"'$9 ', 18W"3+" %&"-%1#,:,"71:1 %1A,&, (1%&"-"-
#9"+*9 %1 7$'$7,#6'175 .',?"'$R '"18>1-$71:1 /&"7"'$ X/,35,($$ #R-"2 $. %17"T"'$2 %&$ 

%1A,&"), -#9 *11&5A"'$9 1*5T"*+/#9"+*9 /)81& /,&$,'+,, %&$ 31+1&17 &",#$.5"+*9 ',$81#6V,9 

%#1T,-6 /1.71A'1:1 %1A,&,; 
- /)81& ',$81#"" %1A,&11%,*'1:1 /$-, :1&R?":1 /"T"*+/, $#$ 7,+"&$,#, / %17"T"'$$ (1%-

&"-"#9"+*9 %1 7$'$7,#6'175 .',?"'$R '"18>1-$71:1 /&"7"'$ X/,35,($$ #R-"2 $. %17"T"'$9 

%&$ %1A,&" -#9 *#5?,"/ :1&"'$9 &,.#$?')> /"T"*+/ $ 7,+"&$,#1/ / X+17 %17"T"'$$), -#9 *11&5-
A"'$9 1*5T"*+/#9"+*9 /)81& :1&R?":1 /"T"*+/, $#$ 7,+"&$,#,, %&$ :1&"'$$ 31+1&1:1 &",#$.5"+*9 

',$81#6V,9 %#1T,-6 /1.71A'1:1 %1A,&,; 

- /)81& *>"7) &,./$+$9 %1A,&,; 
- /)81& ("#$ ("2) /)".-, ', %1A,& -"A5&'1:1 3,&,5#, %1-&,.-"#"'$9 %1A,&'12 1>&,'); 

- &,*?"+ 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 %1 7"+1-$3", %&$/"-"''12 / &,.-"#" 5 ',*+19-
T":1 */1-, %&,/$#. 

4.5 @1 /"#$?$'" 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 -#9 3,A-1:1 &,**7,+&$/,"71:1 18W"3+, 

%&"-%1#,:,"71:1 %1A,&, ', +"&&$+1&$$ ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, 1%&"-
-"#9"+*9 (1?"&?$/,"+*9) %&1*+&,'*+/"'',9 .1', -1%5*+$71:1 &,.7"T"'$9 %1-&,.-"#"'$9 %1A,&-

'12 1>&,') (%1A,&'1:1 -"%1). D"7 *,7)7 1%&"-"#9"+*9 +"&&$+1&$9 %1+"'($,#6'1 /1.71A'12 -$*-
#13,($$ %1-&,.-"#"'$9 %1A,&'12 1>&,') -#9 .,T$+) &,**7,+&$/,"71:1 18W"3+, %&"-%1#,:,"71:1 
%1A,&,. 

H 18T"7 *#5?," 7,3*$7,#6'1 -1%5*+$71" &,**+19'$" 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 

8#$A,2V":1 %1A,&'1:1 -"%1 *#"-5"+ 1%&"-"#9+6 %1 5#$?'12 *"+$ -1&1: ',*"#"''1:1 %5'3+, $#$ 
%&1$./1-*+/"''1:1 18W"3+, (*7. &$*5'13 1).  

P#9 %1*+&1"'$9 %&1*+&,'*+/"''12 .1') %1+"'($,#6'1 /1.71A'1:1 &,.7"T"'$9 %1A,&'1:1 -"-

%1 / /$-" %&1*+12 :"17"+&$?"*312 U$:5&) (',%&$7"&, 3&5:,, V"*+$5:1#6'$3, $ -&.) -1%5*3,"+*9 $*-
%1#6.1/,+6 '" 7,3*$7,#6'1 -1%5*+$71" &,**+19'$", , &,-$5* 13&5A'1*+$, 1%$*,''12 /13&5: %&1-

*+&,'*+/"''12 .1') (&,**+19'$" %1 /1.-5V'12 %&9712 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 %1-
+"'($,#6'1:1 7"*+, &,.7"T"'$9 %1A,&'1:1 -"%1), &,**?$+,'')2 * 5?"+17 31XUU$($"'+, '" %&9-

71#$'"2'1*+$ 5#$?'12 *"+$ -1&1: / ',*"#"''17 %5'3+" $#$ ', %&1$./1-*+/"''17 18W"3+". 

4.6 K$*#1 $ 7"*+, -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') 1%&"-"#9R+ %1 18#,*+97 %"-
&"*"?"'$9 %&1*+&,'*+/"'')> .1' %1+"'($,#6'1 /1.71A'1:1 &,.7"T"'$9 %1A,&')> -"%1 -#9 /*"2 

*1/135%'1*+$ 18W"3+1/ %&"-%1#,:,"71:1 %1A,&, %1 7"+1-$3", %&$/"-"''12 / &,.-"#" 6 ',*+19T":1 

*/1-, %&,/$#. 
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1, 2, 3, 4, 5, 6 — %1+"'($,#6')" 7"*+, &,.7"T"'$9 .-,'$9 %1A,&'1:1 -"%1 

0$*5'13 1 — G*#1/',9 *>"7, 1%&"-"#"'$9 %&1*+&,'*+/"''12 .1')  
-1%5*+$71:1 &,.7"T"'$9 %1A,&'1:1 -"%1 

5.  !BC;>@?D ;E<B>BFBG@= AD?L@ADFKG; >;ETLC@A;V; <DLLC;=G@= 

;C ;PUB?CD E<B>E;FDVDBA;V; E;ND<D >; PF@NDRYBV; E;ND<G;V; >BE; 

0,*?"+ 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 8#$-

A,2V":1 .-,'$9 %1A,&'1:1 -"%1 %&1$./1-$+*9 / *#"-5RT"2 %1*#"-1/,+"#6'1*+$: 

5.1. H)8$&,R+ 18W"3+ %&"-%1#,:,"71:1 %1A,&, (.-,'$" $#$ *11&5A"'$", 31+1&1" %1-#"A$+ 
.,T$+"). 

5.2. 0,**?$+)/,R+ %1 7"+1-$3" %&$#1A"'$9 B 3 ',*+19T"75 */1-5 %&,/$# '"18>1-$71" /&"79 

X/,35,($$ #R-"2 $. %17"T"'$9 %&$ %1A,&" — !!". H 3,?"*+/" %17"T"'$2 %1A,&, *#"-5"+ /)8$&,+6 
'"*31#631 %17"T"'$2 * &,.#$?')7$ /$-,7$ $ *>"7,7$ &,.7"T"'$9 :1&R?$> 7,+"&$,#1/. 

5.3. H)8$&,R+ (181*'1/)/,R+) ',$81#"" %1A,&11%,*'1" %17"T"'$" / .-,'$$ (%17"T"'$", 

-#9 31+1&1:1 !!" = min). 

5.4. H)8$&,R+ ',$81#"" %1A,&11%,*')2 /$- :1&R?":1 7,+"&$,#, / %17"T"'$$ %1A,&, (7,+"-

&$,#,, -#9 31+1&1:1 !!" = min). 

5.5. H)8$&,R+ (181*'1/)/,R+) &,*?"+'5R *>"75 &,./$+$9 %1A,&, / .,T$T,"717 %17"T"'$$. 

H 3,?"*+/" &,*?"+'12 /)8$&,R+ 1-'5 $. %&$/"-"'')> / 5.9. ',*+19T"2 J"+1-$3$ &,*?"+')> *>"7 

&,./$+$9 %1A,&, / %17"T"'$$, -#9 31+1&1:1 !!" = min. 

5.6. H)8$&,R+ ("#$ /)".-, 1%"&,+$/')> %1-&,.-"#"'$2 %1A,&'12 1>&,') ', %1A,& / .-,'$$. 

!"#6 ; 1 /)8$&,R+ -#9 /*"> 1+3&)+)> %1A,&1/ (%1A,&1/ ', 1+3&)+17 %&1*+&,'*+/" /'" .-,-

'$2 $ *11&5A"'$2). 

!"#$ ; 1 $ ; 2 /)8$&,R+ -#9 /*"> /'5+&"''$> (.,3&)+)>) %1A,&1/ (%1A,&1/ /'5+&$ .-,'$2 $ 

*11&5A"'$2). 

=-'1/&"7"''1" -1*+$A"'$" ("#"2 ; 1, ; 2 $ ; 3 /)8$&,R+ -#9 /'5+&"''$> %1A,&1/ +1#631 

/ +17 *#5?,", 31:-, X/,35,($9 #R-"2 $. %17"T"'$9 %1A,&, '"/1.71A', 8". %&$?$'"'$9 /&"-, $> 
A$.'$ (%17"T"'$9 * %1*#"1%"&,($1'')7$ 81#6')7$, %1-3#R?"'')7$ 3 ,%%,&,+,7 $*35**+/"''1:1 

%1--"&A,'$9 A$.'"-"9+"#6'1*+$ 1&:,'$.7,, %17"T"'$9 * #R-67$ / 8,&13,7"&,> $ -&.) $#$ '"("#"-

*118&,.', %1 5*#1/$97 +">'1#1:$?"*31:1 %&1("**,. 

2 

3 

4 

5 

6 

18W"3+ .,T$+) 

 

1 
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5.7. @1-8$&,R+ '"18>1-$7)" $*>1-')" -,'')" -#9 %&1/"-"'$9 &,*?"+1/ 7,3*$7,#6'1 -1%5*-
+$71:1 &,**+19'$9 %1 -1&1:,7 ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, 1+ .-,'$9 (*11&5-
A"'$9) -1 %1A,&'1:1 -"%1 — li (:-" i — '17"& ("#$ /)".-, %1-&,.-"#"'$2 %1A,&'12 1>&,') ', 

%1A,&). 

5.8. =%&"-"#9R+ &,*?"+')7 %5+"7 %1 U1&75#,7 (16)—(24) '"18>1-$7)" -#9 %&1/"-"'$9 &,*-
?"+1/ li %,&,7"+&). 

5.9. 0,**?$+)/,R+ .',?"'$9 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 1+ 18W"3+, %&"-%1#,:,"71-

:1 %1A,&, -1 8#$A,2V":1 .-,'$9 %1A,&'1:1 -"%1 li -#9 3,A-12 $. &,**7,+&$/,"7)> ("#"2 $ *11+-
/"+*+/5RT$> *>"7 &,./$+$9 %1A,&, %1 U1&75#,7: 

,) -#9 *#5?,9 3&5:1/1:1 &,*%&1*+&,'"'$9 %#,7"'$ %1 %1/"&>'1*+$ +/"&-)> /"T"*+/ $ 7,-

+"&$,#1/: 

)(
60

12
#$

1 !!l "
#

$ ,  (1) 

(2)

% &'
'

(

'
'

)

*

+,"!
#

-
.
.
/

0

1
1
2

3
4
5

6
7
8

9 ,"4
5

6
7
8

9 ",!
#

$

, 1 %#$& , )(
60

, 1 %#$& , 
2460

'()'(*+1'(
#$

'()'(*
3

10
3

'(3
#$

2

SSTT

SS
T

TT
T

T

l  

(3)

.

.
/

0

1
1
2

3
4
5

6
7
8

9 ,"4
5

6
7
8

9 ",!
#

$
2460

3
10

3
!"3

#$
3

T
TT

T
Tl ; (4) 

8) -#9 *#5?,9 :1&"'$9 +/"&-)> /"T"*+/ $ 7,+"&$,#1/ ', %#1T,-$ / /$-" %1#1*) * %1*+19'-

'12 V$&$'12: 

)(
60

14
#$

1 !!l "
#

$ , (5) 

(6)% &

% &'
'
(

''
)

*

+,,"!
#

-,"!
#

$
, 1 %#$& , )(

60

, 1 %#$& , )(
60

'($'(*810'(
#$

'($'(*10'(
#$

2

SST!T

SS"!T
"

l  

(7)

(8)% &

% &'
'
(

''
)

*

+,,"!
#

-,"!
#

$
; 1 %#$& , )(

60

 , 1 %#$& , )(
60

'($'(*810!"
#$

'($'(*10!"
#$

3

SST!T

SS"!T
"

l  

(9)

/) -#9 *#5?,9 :1&"'$9 */181-'1 &,*+"3,RT$>*9 ZHO $ FO, , +,3A" &,*%#,/1/ +/"&-)> :1&R-

?$> 7,+"&$,#1/, "*#$ :)/( +,#+ :;+ JQg  

)(
60

15
#$

1 !!l "
#

$ , (10) 

% &< =)( 2,7 
216

10'(1
2#$

2 !TKT#$B
#

l ,"!,,,"
#

$  ,  (11) 

% &< =)( 2,7 
216

10!"1
2#$

3 !T%!#&&
a

l ,"!,,,"
#

$  ;  (12) 

:) -#9 *#5?,9 :1&"'$9 ZHO $ FO, , +,3A" &,*%#,/1/ +/"&-)> :1&R?$> 7,+"&$,#1/ ', %1*+19''12 

%#1T,-$ (/ 18/,#1/,'$$): 
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+,

#+
'(*

J

Q
S $ ,  (13) 

% &)(
60

710'(
#$

2 !!Tl ,,"!
#

$  , (14) 

% &)(
60

710!"
#$

3 !!Tl ,,"!
#

$ . (15) 

H U1&75#,> (1)—(15) $*%1#6.1/,') 181.',?"'$9:  

+,

0
60

5

J
T > , (16) 

",#"#("1 !,!,!,!>T , (17) 

)/( +,
2
$#+2 JQ! ?#> , (18) 

2
$

+,
3

602

?#

@
>

J
! ,  (19) 

$+,

#+
4

#
>

mnJ

Q
! , (20) 

1

+,

#+
5 1ln

"

44
5

6
77
8

9

:
;

"
;
:

>
gJ

Qh
! , (21) 

+,

6
60

5,0

J

b
! > ,  (22) 

const ',&  
60

5,0
'(*

+,

'(*
7 >> S

J

S
! ,  (23) 

+,

8
60

5,0

J

md
T > ,  (24) 

+,

'()
+

60

5,05

J

S
T

,
> , (25) 

h
#

:
;

> , (26) 

;
:

>
g

b ,  (27) 

+,

$

60

5,0
1

J

mn
"

#
,> , (28) 

18,11 #!'$ ,"> , (29) 

% &)( 8,1 610'( !!T#' ,,"!> ,  (30) 

18,11 #!%& ,"> ,  (31) 

% &)( 8,1 610!" !!T#% ,,"!> ,  (32) 
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!"# li — $%&'($%)*+, ",-.'/($,# 0%''/,1+(# -, ",0,!%$ +%'#)#++,!, -.+&/% ()( -0,(23,"'/-

3#++,!, ,45#&/% ,/ 2"%+(1 (',,0.6#+(1) ", -,6%0+,!, "#-, -0( i-/,7 8#)( 39#2"% 
+% -,6%0, &$;  

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

"#$ — 30#$1 ,/ $,$#+/% 3,2+(&+,3#+(1 -,6%0% ", $,$#+/% +%'/.-)#+(1 -0#"#)% ,!+#-
'/,7&,'/( '/0,(/#)*+9: &,+'/0.&8(7, $(+ (,-0#"#)1;/ -, /%4)(8# 21 @#"#0%)*+,!, 
2%&,+% ,/ 22 (;)1 2008 !. A 123-@B «C#:+(?#'&(7 0#!)%$#+/ , /0#4,3%+(1: -,6%0+,7 
4#2,-%'+,'/(»); 

S#$% — -),<%"* 3,2$,6+,!, -,6%0% +% $,$#+/ -,"%?( ,!+#/.>%<#!, '0#"'/3%, $
2
. D =,0-

$.)%: (13) ( (23) #$%S -0(+($%;/ 0%3+,7 -),<%"( -,3#0:+,'/( !,01<#7 6("&,'/( 

(-),<%"( ,43%),3%+(1). D =,0$.)%: (2) ( (3) -%0%$#/0 S#$% ,-0#"#)1;/ (2 390%6#+(1 

2

!"

1
1"#$%

60
#
$

%
&
'

(
)
*

+
,
-

.
/0
!

!1
l

TS .  (33) 

D =,0$.)%: (6)—(9) -%0%$#/0 S#$% ,-0#"#)1;/ (2 390%6#+(1 

)
*

+
,
-

.
/0

!"

1
1"#$%

60

!
!

l
TmnS ; (34) 

S#$& — -),<%"* -,$#<#+(1 -,6%0%, $
2
; 

"'( — +#,4:,"($,# 30#$1 E3%&.%8(( );"#7 (2 -,$#<#+(1 (2"%+(1, ',,0.6#+(1) -0( -,-
6%0#, $(+ (,-0#"#)1;/ -, FGHC 12.1.004-91* «H('/#$% '/%+"%0/,3 4#2,-%'+,'/( 
/0."%. I,6%0+%1 4#2,-%'+,'/*. G4<(# /0#4,3%+(1» ()( -, $#/,"(&#, (2),6#++,7 
3 -0(),6#+(( J, +%'/,1<#!, '3,"% -0%3()); 

S#$" — -),<%"* !,01<#7 -,),'9, $
2
; 

g — 0%':," 6("&,'/(, 39/#&%;<#7 (2 -,30#6"#++,!, %--%0%/%, $
3
/$(+; 

2 — $%'',3%1 '&,0,'/* 39!,0%+(1 6("&,'/(, &!/($
2
 · $(+); 

Q!) — =%&/(?#'&(7 0%':," ,!+#/.>%<#!, 3#<#'/3%, &,/,097 -,"0%2"#)#+(# -,6%0+,7 
,:0%+9 $,6#/ -,"%/* 3 ,?%! -,6%0%, )/'; 

J)* — /0#4.#$%1 (+/#+'(3+,'/* -,"%?( ,!+#/.>%<#!, 3#<#'/3% -0( /.>#+(( -,6%0%, 

)/($
2
 3 '); 

4 — -),/+,'/* 6("&,'/(, &!/$
3
; 

5 — 0%2$#0+97 &,E==(8(#+/ 3 =,0$.)%: (16), (25), ,/0%6%;<(7 0%':," 3,"9 +% /.>#+(# 
-,6%0% ' .?#/,$ 0%':,",3 +% -0#&0%<#+(# !,0#+(1, ,:)%6"#+(# ( -0,-(/&. $%-
/#0(%)%, )/$

2
; 

"$( — 30#$1 ,/ $,$#+/% 3,2+(&+,3#+(1 -,6%0% ", $,$#+/% #!, ,4+%0.6#+(1, $(+; 

"! — 30#$1 ,/ $,$#+/% ,4+%0.6#+(1 -,6%0% ", $,$#+/% ',,4<#+(1 , +#$ 3 -,6%0+.; 
,:0%+., $(+; 

"!( — 30#$1 '4,0% )(?+,!, ','/%3% -, /0#3,!#, $(+; 

"(* — 30#$1 ,/ $,$#+/% -0(49/(1 +% -,6%0 ", $,$#+/% -,"%?( ,!+#/.>%<#!, '0#"'/3% 
(2 -#03,!, '/3,)% 3 ,?%! -,6%0% (30#$1 4,#3,!, 0%23#0/93%+(1), $(+; 

! — 0%2$#0+97 &,$-)#&', ,-0#"#)1#$97 -, =,0$.)# (26), $(+
–1

; 

b — 0%2$#0+97 &,$-)#&', ,-0#"#)1#$97 -, =,0$.)# (27), $
2
; 

", #, $, %, & — 4#20%2$#0+9# &,$-)#&'9; 

!) — )(+#7+%1 '&,0,'/* 0%'-0,'/0%+#+(1 -)%$#+( -, "%++,$. $%/#0(%)., $/$(+; 

2 — 0%2$#0+97 &,E==(8(#+/ 3 =,0$.)# (19), $
4
/); 

m — >(0(+% !,01<#7 -,),'9 $%/#0(%)%, $; 

n — ?('), +%-0%3)#+(7 0%'-0,'/0%+#+(1 -)%$#+( -, -,),'#, #".; 

h — /,)<(+% '),1 0%'/#&%;<#7'1 6("&,'/( +% -,)., $; 
0,5 — 0%2$#0+97 &,E==(8(#+/ 3 =,0$.)%: (22), (23), (24), (25), (28), ,/0%6%;<(7 -,/#0( 

3,"9 -0( /.>#+(( -,6%0%, )/$
4
; 

d — ")(+% !,01<#7 -,),'9 $%/#0(%)%, $. 
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5.10 M*#$ -#9 18W"3+, %&"-%1#,:,"71:1 %1A,&, %&$ 181*'1/,'$$ 7"*+, -$*#13,($$ %1-&,.-
-"#"'$9 %1A,&'12 1>&,') (&,*%1#1A"'$9 %1A,&'1:1 -"%1) %&"-5*7,+&$/,"+*9 1-'1/&"7"''1" /)-
%1#'"'$" /*"> +&"> ("#"2 /)".-, ', %1A,&, +1 &,**?$+)/,R+ /*" +&$ 7,3*$7,#6'1 -1%5*+$7)> 
&,**+19'$9 l1, l2, l3. @&$ %1#1A$+"#6')> .',?"'$9> -,'')> &,**+19'$2 / -,#6'"2V$> &,*?"+,> %1 
1%&"-"#"'$R 7"*+, &,*%1#1A"'$9 %1A,&'1:1 -"%1 $*%1#6.5R+ 7"'6V"" $. +"> .',?"'$2, 31+1&)" 

%&"/)V,R+ 7$'$7,#6'1 -1%5*+$71" .',?"'$" lmin (-1%) = 500 7. 

5.11 H +"> *#5?,9>, 31:-, .',?"'$" 1-'1:1 $#$ '"*31#63$> $. li %1#5?,"+*9 &,/')7 $#$ 7"'6V" 

7$'$7,#6'1 -1%5*+$71:1 .',?"'$9 lmin (-1%), +1 X+1 */$-"+"#6*+/5"+ 1 +17, ?+1 %&$ /)8&,''12 ("#$ 
/)".-, ', %1A,& ,',#$.$&5"7)2 18W"3+ %&"-%1#,:,"71:1 %1A,&, %&$ .,-,'')> $*>1-')> -,'')> 
'"/1.71A'1 .,T$+$+6 *$#,7$ %1-&,.-"#"'$9 %1A,&'12 1>&,'), -$*#1($&1/,''1:1 ., %&"-"#,7$ 

7$'$7,#6'1 -1%5*+$71:1 &,**+19'$9 (-1*+$A"'$" i-+12 ("#$ /)".-, ', %1A,& /)%1#'$+6 %&$ .,-
-,'')> $*>1-')> -,'')> '" 5-,*+*9). H X+17 *#5?," '"18>1-$71 $.7"'$+6 $*>1-')" -,'')" +,3$7 

18&,.17, ?+18) li, *11+/"+*+/5RT$" /)8&,''12 ("#$, *+,#$ 81#6V" lmin (-1%). 

5.12 M*#$, %1*#" $.7"'"'$9 $*>1-')> -,'')>, '" 5-,"+*9 -18$+6*9 +1:1, ?+18) /*" li *+,#$ 

81#6V" lmin (-1%), +1 '"18>1-$71 1+3,.,+6*9 1+ +12 ("#$ /)".-, ', %1A,& +"&&$+1&$,#6')> %1-&,.-
-"#"'$2 %1A,&'12 1>&,'), -#9 31+1&12 li 7"'6V" lmin (-1%). H X+17 *#5?," *#"-5"+ &,**71+&"+6 /1-
%&1* 1 *1.-,'$$ %1-&,.-"#"'$9 %1A,&'12 1>&,') '"%1*&"-*+/"''1 ', 18W"3+" %&"-%1#,:,"71:1 
%1A,&, $#$ %&"-#1A$+6 3 &",#$.,($$ *$*+"75 18"*%"?"'$9 %1A,&'12 8".1%,*'1*+$ 18W"3+,, %&$ 
31+1&12 *+,'"+ /1.71A')7 /)%1#'"'$" A"#,"7)> ("#"2 /)".-, ', %1A,& (',%&$7"&, %5+"7 %1/)-
V"'$9 %&"-"#1/ 1:'"*+1231*+$ *+&1$+"#6')> 31'*+&53($2, 5/"#$?"'$9 '"18>1-$71:1 /&"7"'$ X/,-
35,($$ #R-"2 ., *?"+ &",#$.,($$ -1%1#'$+"#6')> 7"& %1A,&'12 8".1%,*'1*+$, 57"'6V"'$9 /&"-
7"'$ 18',&5A"'$9 %1A,&, / &".5#6+,+" %&$7"'"'$9 ,/+17,+$?"*312 %1A,&'12 *$:',#$.,($$, /'"-
-&"'$9 ,/+17,+$?"*3$> *$*+"7 %1A,&1+5V"'$9 $ -&.). 

5.13 I*>1-')" -,'')" -#9 &,*?"+, 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 1+ 18W"3+, %&"-%1-
#,:,"71:1 %1A,&, -1 8#$A,2V":1 %1A,&'1:1 -"%1 -#9 &,**7,+&$/,"7)> ("#"2 $ *11+/"+*+/5RT$> 
*>"7 %1A,&1/ 1%&"-"#9R+ %1 *%&,/1?'12 #$+"&,+5&". H *#5?," $> 1+*5+*+/$9 / *%&,/1?'12 #$+"&,-
+5&" $*>1-')" -,'')" 1%&"-"#9R+ X3*%"&$7"'+,#6'1 -#9 *11+/"+*+/5RT"2 3178$',($$ :1&R?$> 
7,+"&$,#1/ &,**7,+&$/,"71:1 18W"3+, %&"-%1#,:,"71:1 %1A,&,.  

6  !BC;>@?D ;E<B>BFBG@= ;PFDLCBR EB<BLBXBG@= E<;LC<DGLCMBGGQS H;G  
<DHABWBG@= E;ND<G;V; >BE; 

6.1 =8#,*+$ %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' -#9 181*'1/,'$9 7"*+ ("#"*118&,.'1:1 &,.-
7"T"'$9 %1A,&')> -"%1 1%&"-"#9R+: 

- :&,U$?"*3$7 7"+1-17 1%&"-"#"'$9 18#,*+"2 %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' &,.7"T"-
'$9 %1A,&')> -"%1; 

- 7"+1-17 317%6R+"&'12 &",#$.,($$ ,#:1&$+7, 1%&"-"#"'$9 18#,*+"2 %"&"*"?"'$9 %&1-
*+&,'*+/"'')> .1' &,.7"T"'$9 %1A,&')> -"%1. 

6.2 F&,U$?"*3$2 7"+1- 1%&"-"#"'$9 18#,*+"2 %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' &,.7"T"-
'$9 %1A,&')> -"%1 71A"+ $*%1#6.1/,+6*9 -#9 ',*"#"'')> %5'3+1/ $ %&1$./1-*+/"'')> 18W"3+1/ 
* '"/)*1312 %#1+'1*+6R .,*+&123$ .-,'$97$ (*11&5A"'$97$), 31:-, 18"*%"?$/,"+*9 ',:#9-'1" 
%&"-*+,/#"'$" .1' ', 3,&+" ',*"#"''1:1 %5'3+, $#$ %#,'" %&1$./1-*+/"''1:1 18W"3+, $ %&"-%1#,:,"+: 

- /)81& :"17"+&$?"*312 U$:5&) %&"-*+,/#"'$9 %&1*+&,'*+/"'')> .1' &,.7"T"'$9 %1A,&')> -"%1; 
- %1*+&1"'$" ', 3,&+" ',*"#"''1:1 %5'3+, $#$ %#,'" %&1$./1-*+/"''1:1 18W"3+, %&1*+&,'*+-

/"'')> .1' &,.7"T"'$9 %1A,&')> -"%1 /13&5: 3,A-1:1 18W"3+, %&"-%1#,:,"71:1 %1A,&,; 
- 1%&"-"#"'$" 18#,*+"2 ', +"&&$+1&$$ ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,, 

/ 31+1&)> %"&"*"3,R+*9 %&1*+&,'*+/"'')" .1'), %1*+&1"'')" /13&5: 3,A-1:1 18W"3+, %&"-%1#,-
:,"71:1 %1A,&,; 

- %1*#"-1/,+"#6'1" &,.7"T"'$" / 3,A-12 $. 1%&"-"#"'')> 18#,*+"2 .-,'$9 %1A,&'1:1 -"%1 
$ %1*#"-5RT"" $*3#R?"'$" $. &,**71+&"'$9 18W"3+1/, .,T$+, 31+1&)> 18"*%"?$/,"+*9 %1-&,.-"-
#"'$"7 %1A,&'12 1>&,'), -$*#1($&1/,'')7 / X+17 -"%1. P,'',9 %&1("-5&, /)%1#'9"+*9 -1 +"> %1&, 
%13, '" 85-"+ 18"*%"?"', %&1+$/1%1A,&',9 .,T$+, /*"> 18W"3+1/ ',*"#"''1:1 %5'3+, $#$ %&1$.-
/1-*+/"''1:1 18W"3+,; 

- &,**71+&"'$" -&5:$> /1.71A')> /,&$,'+1/ &,.7"T"'$9 %1A,&')> -"%1 ', +"&&$+1&$$ ',-
*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,. P#9 X+1:1 &,**7,+&$/,R+ &,.7"T"'$" %1A,&')> 
-"%1 / $')> 18#,*+9> %"&"*"?"'$9 %&1*+&,'*+/"'')> .1'; 

- /)81& $. /*"> ',2-"'')> /,&$,'+1/ &,.7"T"'$9 1%+$7,#6'1:1 * +1?3$ .&"'$9 7$'$7$.,($$ 
31#$?"*+/, %1A,&')> -"%1 $ /1.71A'1*+$ &,.7"T"'$9 .-,'$2 -"%1 / *11+/"+*+/5RT$> 18#,*+9>. 



$0 11.13130.2009 

 

 10 

H *#5?,9>, 31:-, 7,3*$7,#6'1 -1%5*+$71" &,**+19'$" 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 
8#$A,2V":1 %1A,&'1:1 -"%1 *1%1*+,/$71 %1 */1"2 /"#$?$'" * #$'"2')7$ &,.7"&,7$ +"&&$+1&$$ 
',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,, -1%5*3,"+*9  &,.7"T,+6 %1A,&'1" -"%1 ', 
#R817 5?,*+3" +"&&$+1&$$ ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, */181-')7 1+ -&5-
:$> 18W"3+1/ (.-,'$9, *11&5A"'$9, +&,'*%1&+')" 7,:$*+&,#$, /1-1"7), #"*')" 7,**$/) $ +. -.). 
H X+17 *#5?," %&1*+&,'*+/"''12 .1'12 &,.7"T"'$9 %1A,&'1:1 -"%1 9/#9"+*9 /*9 +"&&$+1&$9 ',-
*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, */1-',9 1+ -&5:$> 18W"3+1/. 

6.3 J"+1- 317%6R+"&'12 &",#$.,($$ ,#:1&$+7, 1%&"-"#"'$9 18#,*+"2 %"&"*"?"'$9 %&1*+&,'-
*+/"'')> .1' &,.7"T"'$9 %1A,&')> -"%1 %&"-%1#,:,"+: 

- /)81& :"17"+&$?"*312 U$:5&) %&"-*+,/#"'$9 %&1*+&,'*+/"'')> .1' &,.7"T"'$9 %1A,&')> 
-"%1; 

- %1*+&1"'$" -#9 3,A-1:1 18W"3+, %&"-%1#,:,"71:1 %1A,&, %&1*+&,'*+/"''12 .1'), / 31+1&12 
71A"+ 8)+6 &,.7"T"'1 .-,'$" %1A,&'1:1 -"%1. F&,'$() %&1*+&,'*+/"''12 .1') 1%&"-"#9R+ ', 
1*'1/,'$$ 7,3*$7,#6'1 -1%5*+$71:1 &,**+19'$9 1+ 18W"3+, %&"-%1#,:,"71:1 %1A,&, -1 .-,'$9 
%1A,&'1:1 -"%1; 

- 1%&"-"#"'$" /*"> 18#,*+"2 %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' -/5> 18W"3+1/ %&"-%1#,:,"-
71:1 %1A,&,. @1#5?"'')" 18#,*+$ %"&"*"?"'$9 9/#9R+*9 %1+"'($,#6')7$ 7"*+,7$ -$*#13,($$ 
%1-&,.-"#"'$2 %1A,&'12 1>&,') -#9 .,T$+) -/5> 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,; 

- 1%&"-"#"'$" 18#,*+"2 %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' +&"> 18W"3+1/ %&"-%1#,:,"71:1 
%1A,&,. P#9 X+1:1 %1*#"-1/,+"#6'1 %"&"8$&,R+ %1#5?"'')" 18#,*+$ %"&"*"?"'$9 %&1*+&,'*+/"'-
')> .1' -/5> 18W"3+1/ $ ',>1-9+ 18#,*+$ $> %"&"*"?"'$9 * %&1*+&,'*+/"'')7$ .1',7$ 1*+,#6')> 
18W"3+1/. @1#5?"'')" 18#,*+$ %"&"*"?"'$9 9/#9R+*9 %1+"'($,#6')7$ 7"*+,7$ -$*#13,($$ %1--
&,.-"#"'$2 %1A,&'12 1>&,') -#9 .,T$+) +&"> 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,; 

- 1%&"-"#"'$" 18#,*+"2 %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' ?"+)&"> 18W"3+1/ %&"-%1#,:,"-
71:1 %1A,&,. P#9 X+1:1 %1*#"-1/,+"#6'1 %"&"8$&,R+ 18#,*+$ %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' 
+&"> 18W"3+1/ %&"-%1#,:,"71:1 %1A,&, $ ',>1-9+ 18#,*+$ $> %"&"*"?"'$9 * %&1*+&,'*+/"'')7$ 
.1',7$ 1*+,#6')> 18W"3+1/. @1#5?"'')" 18#,*+$ %"&"*"?"'$9 9/#9R+*9 %1+"'($,#6')7$ 7"*+,7$ 
-$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') -#9 .,T$+) ?"+)&"> 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,. 
=%$*,''5R %&1("-5&5 %&1-1#A,R+ -1 +"> %1&, %13, '" 85-"+ ',2-"', %&1*+&,'*+/"'',9 18#,*+6 
($#$ '"*31#631 18#,*+"2), / 31+1&12 %"&"*"3,R+*9 %&1*+&,'*+/"'')" .1') 7,3*$7,#6'1:1 31#$?"-

*+/, 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,, &,/'1:1 K; 
- &,.7"T"'$" / 1-'12 $. ',2-"'')> 18#,*+"2 %"&"*"?"'$9 %"&/1:1 %1A,&'1:1 -"%1. ='1 

18"*%"?$/,"+ %&1+$/1%1A,&'5R .,T$+5 &,**7,+&$/,"7)> K 18W"3+1/, %&1*+&,'*+/"'')" .1') 31-
+1&)> %"&"*"3,R+*9 / -,''12 18#,*+$. =8W"3+) %&"-%1#,:,"71:1 %1A,&,, %&1+$/1%1A,&',9 .,T$-
+, 31+1&)> 18"*%"?"', %"&/)7 -"%1, $*3#R?,R+ $. *%$*3, X+$> 18W"3+1/; 

- %1/+1&"'$" %&1("-5&) ',>1A-"'$9 18#,*+"2 %"&"*"?"'$9 %&1*+&,'*+/"'')> .1' -#9 1*-
+,/V$>*9 18W"3+1/ %&"-%1#,:,"71:1 %1A,&,. H &".5#6+,+" 1%&"-"#9R+ 18#,*+6 %"&"*"?"'$9 -#9 
&,.7"T"'$9 /+1&1:1 %1A,&'1:1 -"%1; 

- $*3#R?"'$" $. *%$*3, 18W"3+1/ %&"-%1#,:,"71:1 %1A,&, /*"> 18W"3+1/, %&1+$/1%1A,&',9 
.,T$+, 31+1&)> 18"*%"?"', /+1&)7 -"%1; 

- %1$*3 18#,*+$ %"&"*"?"'$9, / 31+1&12 &,.7"T,R+ +&"+6" %1A,&'1" -"%1; 
- %1/+1&"'$" /)V"1%$*,''12 %&1("-5&) 1%&"-"#"'$9 7"*+ -$*#13,($$ %1-&,.-"#"'$2 %1-

A,&'12 1>&,') ', +"&&$+1&$$ ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+, -1 +"> %1&, 
%13, $. *%$*3, 18W"3+1/ %&"-%1#,:,"71:1 %1A,&, '" $*3#R?"') /*" &,**7,+&$/,"7)" 18W"3+). 
H &".5#6+,+" 1%&"-"#9R+ 1-$' $. /,&$,'+1/ -$*#13,($$ %1-&,.-"#"'$2 %1A,&'12 1>&,') (&,.7"T"-
'$9 %1A,&')> -"%1) ', +"&&$+1&$$ ',*"#"''1:1 %5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,;  

- 1%&"-"#"'$" -&5:$> /,&$,'+1/ &,.7"T"'$9 %1A,&')> -"%1 ', +"&&$+1&$$ ',*"#"''1:1 
%5'3+, $#$ %&1$./1-*+/"''1:1 18W"3+,. P#9 X+1:1 %1/+1&9R+ /)V"1%$*,''5R %&1("-5&5, /)8$&,9 
-&5:$" 18#,*+$ %"&"*"?"'$9 -#9 &,.7"T"'$9 %1A,&')> -"%1. N&$+"&$"7 /)81&, 18#,*+"2 %"&"-
*"?"'$9 9/#9"+*9 31#$?"*+/1 %"&"*"3,RT$>*9 %&1*+&,'*+/"'')> .1' 18W"3+1/ %&"-%1#,:,"71:1 

%1A,&,, 31+1&1" -1#A'1 8)+6 7"'6V" 7,3*$7,#6'1:1 .',?"'$9 K; 

- /)81& $. /*"> ',2-"'')> /,&$,'+1/ &,.7"T"'$9 %1A,&')> -"%1 /,&$,'+, * ',$7"'6V$7 
31#$?"*+/17 %1A,&')> -"%1. M*#$ +,3$> /,&$,'+1/ '"*31#631, +1 &"V"'$" 1 /)81&" /,&$,'+, &,.-
7"T"'$9 %&$'$7,R+ * 5?"+17 3&$+"&$"/, / 31+1&)> 1+&,A"') 5*#1/$9 .,%&"T"'$9 &,.7"T"'$9 
.-,'$2 %1A,&')> -"%1 / %1#5?"'')> 18#,*+9> %"&"*"?"'$9: 1+*5+*+/$" / -,'')> 18#,*+9> 5?,*+-
31/ -#9 &,.7"T"'$9 %1A,&')> -"%1 (&,.7"T"'$" ', X+17 5?,*+3" -&5:$> .-,'$2, *11&5A"'$2, 
, +,3A" +&,'*%1&+')> 7,:$*+&,#"2, /1-1"71/, #"*')> 7,**$/1/ $ +. -). 



$0 11.13130.2009 

 

 11

0<@F;NBG@B . 
(<B?;ABG>TBA;B) 

!BC;>@?D ;E<B>BFBG@= GB;PS;>@A;V; M<BABG@  
ZMD?TDJ@@ F[>BR @H E;ABWBG@= E<@ E;ND<B 

..1 (MB>BG@B 

E"18>1-$71" /&"79 X/,35,($$ #R-"2 1%&"-"#9"+*9 %1 /&"7"'$, %&$ 31+1&17 .',?"'$9 1%,*')> U,3+1&1/ 
%1A,&, (%1/)V"''12 +"7%"&,+5&) *&"-), %1/)V"'')> 31'("'+&,($2 +13*$?')> %&1-53+1/ :1&"'$9 $ %1'$-
A"''12 31'("'+&,($$ 3$*#1&1-,) ', /)*1+" /"&>'":1 5&1/'9 &,81?"2 .1') -1*+$:,R+ 3&$+$?"*3$> -#9 A$.'$ 
#R-"2 /"#$?$'.  

..2 'DLXBC GB;PS;>@A;V; M<BABG@ ZMD?TDJ@@ F[>BR @H E;ABWBG@= E<@ E;ND<B 

0,*?"+ '"18>1-$71:1 /&"7"'$ X/,35,($$ #R-"2 $. %17"T"'$9 %&$ %1A,&" %&1$./1-9+ / *#"-5RT"7 
%1&9-3": 

B.2.1 0,**?$+)/,R+ 1+'1V"'$" +"%#,, 31+1&1" 71A"+ /)-"#$+6*9 %&$ *:1&,'$$ 1 3: :1&R?":1 7,+"&$,#,, 

3 +"%#1*1-"&A,'$R /1.-5>, / %17"T"'$$ -1 %1A,&, m (1/3:): 

VTc

Q
m

mmp 000

,
!

:

A
> ,  (B.1) 

:-" A — 31XUU$($"'+ %1#'1+) :1&"'$9;  

   ,
!Q  — '$.V,9 &,81?,9 +"%#1+, *:1&,'$9 :1&R?":1 7,+"&$,#,, PA/3:;  

     c(0 — $.18,&',9 *&"-'"18W"7',9 +"%#1"731*+6 :,.1/ / %17"T"'$$ -1 %1A,&,, PA/(3: @ N);  

    !m0
 — *&"-'"18W"7',9 +"7%"&,+5&, *&"-) / %17"T"'$$ -1 %1A,&,, N; 

     :m0 — *&"-'"18W"7',9 %#1+'1*+6 :,.1/ / %17"T"'$$ -1 %1A,&,, 3:/7.;  

       V — */181-')2 18W"7 %17"T"'$9, 7.. 
B.2.2 =%&"-"#9R+ 317%#"3* Bi (3:/7

3
) -#9 3,A-1:1 i-+1:1 :,.,: 

)1( B"
A

>
mV

L
B

i
i , (B.2) 

:-" Li — 7,**, i-+1:1 :,.,, /)-"#9RT":1*9 (%1:#1T,RT":1*9) %&$ *:1&,'$$ "-$'$() 7,**) :1&R?":1 7,+"-
&$,#, (%1#1A$+"#6'1" ?$*#1 -#9 +13*$?')> %&1-53+1/ :1&"'$9 $ 1+&$(,+"#6'1" -#9 3$*#1&1-,), 3:/3:;  

        B — 8".&,.7"&')2 31XUU$($"'+ %1+"&6 +"%#, ', ',:&"/ 1:&,A-,RT$> 31'*+&53($2 %17"T"'$9 (B = 0,6). 
B.2.3 H)?$*#9R+ -#9 3,A-12 &,81?"2 .1') 8".&,.7"&')2 %,&,7"+& /)*1+) /"&>'":1 5&1/'9 &,81?"2 

.1') &,.7"T"'$9 #R-"2 / %17"T"'$$: 

4
5

6
7
8

9 ,,
>

H

h

H

h
Z

,02
,41exp

,02 ,  (B.3) 

:-" Z — 8".&,.7"&')2 %,&,7"+& '"&,/'17"&'1*+$ &,*%&"-"#"'$9 =4@ %1 /)*1+" %17"T"'$9; 

       h — /)*1+, &,.7"T"'$9 %#1T,-3$, ', 31+1&12 ',>1-9+*9 #R-$, 7;  

    2,0 — /)*1+, &,81?"2 .1'), 7;  

      ) — /)*1+, %17"T"'$9, 7. 

B.2.4 =("'$/,R+ 8".&,.7"&')" %13,.,+"#$ 1%,*'1*+$ +"7%"&,+5&) (C+) $ +13*$?')> %&1-53+1/ :1&"'$9 

$#$ 3$*#1&1-, (*i) -#9 3&$+$?"*3$> .',?"'$2 *11+/"+*+/5RT$> 1%,*')> U,3+1&1/ %1A,&,: 

0

0-,
+

m

m

T

TT "
>C , (B.4) 

imi

imi
i

XB

XX
C

0

0-,

"

"
> , (B.5) 

:-" !-, — 3&$+$?"*3,9 -#9 A$.'$ #R-"2 +"7%"&,+5&, *&"-) / %17"T"'$$ %&$ %1A,&", N; 

+-,i — 3&$+$?"*3,9 31'("'+&,($9 i-+1:1 :,., -#9 A$.'$ ?"#1/"3,, 3:/7.; 
+m0i — *&"-'"18W"7',9 31'("'+&,($9 i-+1:1 :,., / %17"T"'$$ -1 %1A,&,, 3:/73

. 
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B.2.5 0,**?$+)/,R+ $'+":&,#6')" %13,.,+"#$ 1%,*'1*+$ +"7%"&,+5&) (R+) $ +13*$?')> %&1-53+1/ :1&"-

'$9 $#$ 3$*#1&1-, (Ri) %1 U1&75#,7: 

Z
R

+
+ 1

C
,> ,   (B.6) 

1

1

"

4
5

6
7
8

9 ">
Z

C
R

i
i

.   (B.7) 

=+&$(,+"#6'1" .',?"'$" $'+":&,#6'1:1 %13,.,+"#9 1%,*'1*+$ +"7%"&,+5&), +13*$?')> %&1-53+1/ :1&"-
'$9 $#$ 3$*#1&1-, 1.',?,"+, ?+1 -,'')2 1%,*')2 U,3+1& %1A,&, / -,''17 *#5?," %1A,&, '" %&"-*+,/#9"+ 
1%,*'1*+$ -#9 A$.'$ #R-"2 $ / -,#6'"2V$> &,*?"+,> '" 5?$+)/,"+*9. 

B.2.6 G*+,',/#$/,R+ /"-5T$2 (%19/#9RT$2*9 &,'6V" -&5:$>) 1%,*')2 U,3+1& %1A,&, -#9 #R-"2: 

R = min(R+; Ri).  (B.8) 

B.2.7 0,**?$+)/,R+ 3&$+$?"*35R 7,**5 :1&R?":1 7,+"&$,#, M-, (3:) -#9 ,',#$.$&5"71:1 %17"T"'$9: 

)ln(
)1(

1
-, R

m
M

B"
> .  (B.9) 

B.2.8 E,2-"''1" .',?"'$" ,-, *&,/'$/,R+ *1 /*"2 7,**12 :1&R?"2 ',:&5.3$ / %17"T"'$$ ,., 31+1&,9 

71A"+ 8)+6 1>/,?"', %#,7"'"7 %&$ -,''12 *>"7" &,./$+$9 %1A,&,. M*#$ /)%1#'9"+*9 5*#1/$" 

,-, > ,.,  (B.10) 

+1 &,**7,+&$/,"7,9 *>"7, %1A,&, -#9 #R-"2, ',>1-9T$>*9 ', .,-,''17, , +,3A" '$A"#"A,T$> 5&1/'9> %1 
/)*1+" %17"T"'$9, '" 1%,*', $ -#9 X+$> 5&1/'"2 -,#"" '" 5?$+)/,"+*9. 

M*#$ 5*#1/$" (B.10) '" /)%1#'9"+*9, +1 -,'')2 /,&$,'+ &,./$+$9 %1A,&, %&"-*+,/#9"+ 1%,*'1*+6 -#9 
#R-"2 $ &,*?"+ *#"-5"+ %&1-1#A$+6, $*%1#6.59 %1#5?"''1" .',?"'$" 3&$+$?"*312 7,**) :1&R?"2 ',:&5.3$ (FE). 

B.2.9 P#9 3,A-1:1 $. /1.71A')> /,&$,'+1/ &,./$+$9 %1A,&, / %17"T"'$$ 1%&"-"#9R+ %,&,7"+&) " $ n. 

@&$ ',#$?$$ / %17"T"'$$ '"*31#63$> /$-1/ FE $ ($#$) '"*31#63$> /1.71A')> *%1*181/ "" &,.7"T"'$9 *#"-
-5"+ 1%&"-"#$+6 *11+/"+*+/5RT"" 31#$?"*+/1 /,&$,'+1/ (&,*?"+')> *>"7) &,./$+$9 %1A,&, $ %&$*/1$+6 $7 

$'-"3*) — %1&9-31/)" '17"&,. N,A-)2 j-+)2 /,&$,'+ >,&,3+"&$.5"+*9 -/579 %,&,7"+&,7$ "j $ nj, 31+1&)" 

1%&"-"#9R+*9 %1 U1&75#,7: 
B.2.9.1 P#9 *#5?,9 *+,($1',&'1:1 :1&"'$9 ZHO $#$ FO ', %1*+19''12 %#1T,-$ (181&5-1/,''12 *&"-*+/,7$, 

%&"-1+/&,T,RT$7$ &,*+"3,'$" A$-31*+$): 

"1 = ;S' ,   n1 = 1, (B.11) 

:-" ; — 5-"#6',9 7,**1/,9 *31&1*+6 /):1&,'$9, 3:/(72
 @ *);  

      S' — %#1T,-6 %1A,&,, 72
. 

B.2.9.2 P#9 *#5?,9 3&5:1/1:1 &,*%&1*+&,'"'$9 %#,7"'$ %1 &,/'17"&'1 &,*%&"-"#"'')7 ', %#1T,-$ 
+/"&-)7 /"T"*+/,7 $ 7,+"&$,#,7, 31:-, /&"79 1>/,+, %#,7"'"7 #R812 $. "" *+1&1' %&"/)V,"+ 60 *: 

,) %&$ ',3#1'" %1/"&>'1*+$ FE 3 %#1*31*+$ :1&$.1'+, '" 81#"" 30D (',%&$7"&, %13&)+$" %1#, $#$ &9-) 
3&"*"# ', '"7): 

2
$2 1,05;#>A ,   n2 = 3,  (B.12) 

:-" #$ — *&"-'99 *31&1*+6 &,*%&1*+&,'"'$9 %#,7"'$ %1 FE, 7/*; 
8) %&$ ',3#1'" %1/"&>'1*+$ FE 3 %#1*31*+$ :1&$.1'+, 81#"" 30D (',%&$7"&, 1-$'1?')2 .,',/"* $#$ 18-

#$(1/1?'1" %13&)+$" *+"')): 

"3 = 0,0667;#/#0 ,   n3 = 3, (B.13) 

:-" #/, #: — *31&1*+$ &,*%&1*+&,'"'$9 %#,7"'$ %1 FE //"&> $ / :1&$.1'+,#6'17 ',%&,/#"'$$ *11+/"+*+/"''1, 7/*. 
B.2.9.3 P#9 *#5?,9 :1&"'$9 +/"&-)> /"T"*+/ $ 7,+"&$,#1/ / /$-" %,3"+, %,&,##"#6')> /"&+$3,#6')> 

%1/"&>'1*+"2 (',%&$7"&, -"31&,($$, +3,'$ ', /"V,#3,>): 

"4 = 2,09;#/#0 ,   n4 = 3. (B.14) 

B.2.9.4 P#9 *#5?,9 :1&"'$9 */181-'1 &,*+"3,RT$>*9 ZHO $ FO: 

"5 = ;g / 2h,   n5 = 2, (B.15) 

:-" g — &,*>1- /)+"3,RT"2 A$-31*+$, 73
/*;  

      h — +1#T$', *#19 &,*+"3,RT"2*9 A$-31*+$, 7. 
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B.2.9.5 P#9 *#5?,9 :1&"'$9 :1&$.1'+,#6'12 %1#1*) +/"&-)> :1&R?$> 7,+"&$,#1/ 

"6 = 0,5ka#$;,   n6 = 2, (B.16) 

:-" k — ?$*#1 ',%&,/#"'$2 &,*%&1*+&,'"'$9 %#,7"'$ ', %1#1*" +/"&-)> :1&R?$> 7,+"&$,#1/;  

      # — V$&$', :1&9T"2 %1#1*) +/"&-)> :1&R?$> 7,+"&$,#1/, 7. 

B.2.10 0,**?$+)/,R+ 3&$+$?"*35R %&1-1#A$+"#6'1*+6 %1A,&, !-, (#) -#9 /*"> '" $*3#R?"'')> $. &,*-
*71+&"'$9 /,&$,'+1/ &,./$+$9 %1A,&,: 

!-,j = (,-,j /"j)
1/nj,  (B.17) 

:-" j = 1, 2... — %1&9-31/)" '17"&, ($'-"3*)) 1%,*')> /,&$,'+1/ (*>"7) &,./$+$9 %1A,&,. 

B.2.11 G*+,',/#$/,R+ ',$81#"" 1%,*')2 /,&$,'+ &,./$+$9 %1A,&, -#9 &,**7,+&$/,"71:1 5&1/'9 &,*%1-

#1A"'$9 #R-"2 $ 1%&"-"#9R+ -#9 '":1 3&$+$?"*35R %&1-1#A$+"#6'1*+6 %1A,&,: 

!-, = min (!-,j).  (B.18) 

B.2.12 =%&"-"#9R+ '"18>1-$71" /&"79 X/,35,($$ #R-"2 $. %17"T"'$9 %&$ %1A,&" !!" (#): 

!!" = 0,8!-,.  (B.19) 

D1?'1*+6 1%&"-"#"'$9 '"18>1-$71:1 /&"7"'$ X/,35,($$ #R-"2 %1 %&"-#,:,"712 7"+1-$3" /1 7'1:17 

.,/$*$+ 1+ 18W"3+$/'1*+$ /)81&, $*>1-')> -,'')>, />1-9T$> / &,*?"+')" .,/$*$71*+$.  

N1'*+&53+$/'1-%#,'$&1/1?'1" &"V"'$" $ U5'3($1',#6'1" ',.',?"'$" %17"T"'$9 1%&"-"#9R+: 
- */181-')2 18W"7 %17"T"'$9 V (/ .,+&5-'$+"#6')> *#5?,9> -1%5*3,"+*9 %&$'$7,+6 */181-')2 18W"7 

&,/')7 0,8 :"17"+&$?"*31:1); 

- /)*1+5 %17"T"'$9 H ("*#$ %1+1#13 %17"T"'$9 '" %#1*3$2, /)*1+, 1%&"-"#9"+*9 3,3 1+'1V"'$" :"1-

7"+&$?"*31:1 18W"7, 3 %#1T,-$ %1#,); 

- /)*1+5 3,A-1:1 5&1/'9 &,*%1#1A"'$9 #R-"2 h; 

- /1.71A')" /,&$,'+) &,./$+$9 %1A,&,, , +,3A" 7,+"&$,# FE, *%1*18 "" &,.7"T"'$9, &,.7"&) $ 7,**5 ,. 

-#9 3,A-1:1 /,&$,'+,; 

- ',?,#6'5R +"7%"&,+5&5 /1.-5>, / %17"T"'$$ Tm0 (1%&"-"#9"+*9 %1 '1&7,+$/')7 -1357"'+,7 $#$ &"-

.5#6+,+,7 31'3&"+')> $.7"&"'$2, , / .,+&5-'$+"#6')> *#5?,9> %&$'$7,"+*9 Tm0 = 293 N). 

E"18>1-$7)" -#9 &,*?"+, >,&,3+"&$*+$3$ FE (5-"#6',9 *31&1*+6 /):1&,'$9 ;, *31&1*+$ &,*%&1*+&,'"'$9 

%#,7"'$ #$, #0, #/, '$.V,9 +"%#1+, *:1&,'$9 ,
!Q , 31XUU$($"'+ %1#'1+) :1&"'$9 1, *1*+,/ +13*$?')> %&1-53+1/ 

:1&"'$9 $ 5-"#6'1" /)-"#"'$" 3,A-1:1 $. '$> Li) 1%&"-"#9R+*9 %1 -,'')7 %1A,&'1-+">'$?"*312 #$+"&,+5&) 

$#$ / &".5#6+,+" X3*%"&$7"'+1/. M*#$ FE %&"-*+,/#9"+ *1812 317%1.$($R &,.#$?')> 7,+"&$,#1/, -1%5*3,"+*9 
&,*?"+ '"18>1-$7)> %13,.,+"#"2 %1A,&'12 1%,*'1*+$ FE %1 *11+/"+*+/5RT$7 >,&,3+"&$*+$3,7 X+$> 7,+"&$,-

#1/ * 5?"+17 $> %&1("'+'1:1 *1-"&A,'$9 / 317%1.$($$. @&$ 1+*5+*+/$$ -,'')> 18 5-"#6'17 /)-"#"'$$ 1-'1:1 

$#$ '"*31#63$> +13*$?')> %&1-53+1/ *:1&,'$9 FE *11+/"+*+/5RT$" =4@ -1%5*3,"+*9 '" 5?$+)/,+6. @&$ 1+*5+-

*+/$$ -,'')> 1 +"%#1+" *:1&,'$9 7,+"&$,#1/ -1%5*3,"+*9 %&$'$7,+6 ,
!Q  = 50 JPA/3:. N&$+$?"*35R -#9 A$.'$ 

#R-"2 +"7%"&,+5&5 *&"-) / %17"T"'$$ %&$ %1A,&" %&$'$7,R+ &,/'12 T-, = 343 N. 

N&$+$?"*3$" 31'("'+&,($$ +13*$?')> %&1-53+1/ :1&"'$9 +-,i %&$'$7,R+*9 %1 #$+"&,+5&')7 -,'')7 -#9 

5*#1/$2 1-'1&,.1/1:1 /1.-"2*+/$9 ', X/,35$&5RT$>*9 / +"?"'$" '"*31#63$> 7$'5+ %&$ *&"-'$> U$.$?"*3$> 
',:&5.3,> $ %1 3&$+"&$R *1>&,'"'$9 $7$ *%1*18'1*+$ &",#6'1 1("'$/,+6 13&5A,RT5R 18*+,'1/35, 5/"&"''1 

%&$'$7,+6 $ /)%1#'9+6 *11+/"+*+/5RT$" &"V"'$9. P#9 ',$81#"" &,*%&1*+&,'"'')> %&1-53+1/ :1&"'$9 3&$-

+$?"*3$" 31'("'+&,($$ &,/'): 13$*6 5:#"&1-, +L= = 0,00116 3:/7.; -/513$*6 5:#"&1-, XL=2
 = 0,11 3:/7.; >#1&$-

*+)2 /1-1&1- +ELl = 0,023
 @ 10

–3
 3:/7.; ($,'$*+)2 /1-1&1- +ELN = 0,2

 @ 10
–3

 3:/7.; U1*:"' XL=Ll2
 = 0,2

 @ 10
–3

 3:/7.; 

13$*#) ,.1+, XNO2
 = 1 @ 10

–3
 3:/7.; *"&1/1-1&1- XH2S = 1,1

 @ 10
–3

 3:/7.. @&"-"#6',9 31'("'+&,($9 3$*#1&1-, 

X=2 = 0,226 3:/7.. @&$ 1+*5+*+/$$ -,'')> 1 3&$+$?"*3$> 31'("'+&,($9> -&5:$> +13*$?')> %&1-53+1/ *11+/"+*+-

/5RT$" 1%,*')" U,3+1&) %1A,&, -1%5*3,"+*9 '" 5?$+)/,+6. 
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GPN 614.841.33(045) 
 

 
=NL 13.220.01 =NHYP L 7523040

N#R?"/)" *#1/,: 7"*+1 -$*#13,($$, %1-&,.-"#"'$" %1A,&'12 1>&,'), 7,3*$7,#6'1 -1%5*+$71" 
&,**+19'$", 18W"3+ %&"-%1#,:,"71:1 %1A,&,, %1A,&'1" -"%1 
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