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 !" 665.5 

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

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

(./. 0+12% 

 333 « !"#/!4-!(,56!"!",7)-%,» 

(34504! 67(!*807 907-/:94(0;8 (!<! 9(  

0/ 6*7=!   7>4 9:4 ")3!(7?7*7?07)7  ;*@5 

79  !*7(7?7*7?/ 

 !"#$%$&' !$()*+,-,' "().$&"/ #*"/&"/ 01#$!2&13,&1-

-4,"#&'2 #$5$3,# &- 0!16$33 1."3,4" &$7,/&181 8-(- 1, 3$!1#1-

%1!1%- !-3,#1!19 N-9$,"*%":,-&1*-9"&-. ;3,-&1#*$&1, .,1 #3$ 

"().$&&'$ 01#$!2&13,&1--4,"#&'$ #$5$3,#- &$(-#"3"91 1, "2 

0!"!1%' 0!$0/,3,#1#-*" -<31!<6"" 3$!1#1%1!1%- !-3,#1!19 

=>?@, 0!".$9 "2 &$8-,"#&1$ #*"/&"$ #1(!-3,-*1 0!101!6"1&-*+&1 

41*".$3,#)  @A # 3"3,$9$. 

#$%$&$ '()*+&+,'- .+/,'.012 .3+%',+,'4 '( 56*+)3%3/3%,363 

.1/7- -)*-+0.- 3%,34 '( )$8,+49'2 :/3;*+< %*- ,+=0+6$(3:+/+/$;$-

01)$>?'2 :/+%:/'-0'4. @+/3)3%3/3% ' %/56'+ A'.*1+ 6$(1 -)*->0.- 

0+2,3*36'&+.A' )/+%,1<' :/'<+.-<', :3.A3*7A5 )1(1)$>0 5.A3/+,-

,14 '(,3. 0+2,3*36'&+.A363 3;3/5%3)$,'- ;*$63%$/- .)3+4 )1.3A34 

A3//3('3,,34 $A0'),3.0'. "/3<+ 0363, .+/3)3%3/3% -)*-+0.- )1.3A3-

03A.'&,1< .3+%',+,'+<, :3B03<5 +63 .3%+/8$,'+ ) :/3%5A0$2 ,+=0+6$-

(3:+/+/$;30A' .0/363 ,3/<'/5+0.-. 

C$';3*++ /$.:/3.0/$,+,,1<' <+03%$<' 3&'.0A' 56*+)3%3/3%-

,12 6$(3) 30 .+/3)3%3/3%$ ' 56*+A'.*363 6$($ -)*->0.- 2+<3.3/;D'3,-

,1+ <+03%1, 3.,3)$,,1+ ,$ 2'<'&+.A3< )($'<3%+4.0)'' A'.*12 6$(3) 

. $A0'),34 &$.07> .3/;+,0$. E A$&+.0)+ $;.3/;+,03) A'.*12 6$(3) 9'-

/3A3 :/'<+,->0.- $*A$,3*$<',1: <3,3B0$,3*$<', (FGH), %'B0$,3*$-

<', (!GH) %'6*'A3*7$<', (!IH) ' %/. 

E1.3A34 $;.3/;D'3,,34 .:3.3;,3.07> :3 30,39+,'> A A'.*1< 

6$($< 3;*$%$+0 N-<+0'*%'B0$,3*$<', (F!GH). J3B03<5 ) :3.*+%,'+ 

63%1 ;3*79',.0)3 6$(3:+/+/$;$01)$>?'2 :/+%:/'-0'4 ) .'.0+<+ .+-

/33&'.0A' '.:3*7(5>0 '<+,,3 B030 $;.3/;+,0. E<+.0+ . 0+< :/3'()3%-
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.0)+,,14 3:10 '.:3*7(3)$,'- F!GH ) :/3D+..$2 3&'.0A' 56*+)3%3-

/3%,12 6$(3) :3A$($*, &03, ,+.<30/- ,$ :/+'<5?+.0)$, A303/1+ :/+%3.-

0$)*-+0 '.:3*7(3)$,'+ F!GH, /+(5*70$01 B0363 <+03%$ 3&'.0A' 0+.,3 

' ) ;3*79+4 .0+:+,', &+< ) .*5&$+ :+/)'&,12 '*' )03/'&,12 $<',3), 

($)'.-0 30 ).+2 :/3D+..3), )*'->?'2 ,$ :/3D+..1 <$..3:+/+%$&' 

) :/3<19*+,,12 <$.90$;$2. 

H;.3/;D'- .+/3)3%3/3%$ )3%,1< /$.0)3/3< F!GH :/3'.23%'0 

) 6+0+/36+,,34 .'.0+<+ ,$ :3)+/2,3.0' /$(%+*$ 6$( – 8'%A3.07. E .)-(' 

. B0'< *>;1+ =$A03/1, )*'->?'+ ,$ .3.03-,'+ B034 :3)+/2,3.0', 

%3*8,1, ) A3,+&,3< .&+0+, 3A$(1)$07 )*'-,'+ ,$ ',0+,.'),3.07 ' :3*-

,305 '()*+&+,'- .+/3)3%3/3%$ '( 6$(3)34 ./+%1. 

K()+.0,3, &03 ,$';3*79++ )*'-,'+ ,$ <+8=$(,1+ :/3D+..1 ) 6+-

0+/36+,,12 .'.0+<$2 3A$(1)$>0 :3)+/2,3.0,3-$A0'),1+ )+?+.0)$ 

(JHE). E)+%+,'+ ) .'.0+<5 JHE :3()3*-+0 5)+*'&'07 :3)+/2,3.07 

A3,0$A0$ =$(. E :/'.50.0)'' JHE /$.0)3/'<3.07 .+/3)3%3/3%$, .3%+/-

8$?+63.- ) A$&+.0)+ :/'<+.' ) 56*+)3%3/3%,3< .1/7+, %3*8,$ 5)+*'-

&'07.- ($ .&+0 5)+*'&+,'- :*3?$%' :3)+/2,3.0' A3,0$A0$ )3%,34 ' 6$-

(3)34 =$(1, &03, ) .)3> 3&+/+%7, %3*8,3 3;+.:+&')$07 *5&9'+ 5.*3)'- 

%*- )($'<3%+4.0)'- .+/3)3%3/3%$ . )3%,1< /$.0)3/3< $;.3/;+,0$. 

"/3<+ 0363, ) /-%+ 2'<'&+.A'2 :/3D+..3) JHE '6/$>0 /3*7 <+8=$(-

,12 A$0$*'($03/3), .5?+.0)+,,3 5.A3/-- )($'<3%+4.0)'+ <+8%5 )+?+-

.0)$<', ,$23%-?'<'.- ) /$(,12 =$($2. 

J/3)+%+,,1+ /$,++ '..*+%3)$,'- :3 '.:3*7(3)$,'> :3)+/2,3.0-

,3-$A0'),12 )+?+.0) ) :/3D+..+ 3A'.*'0+*7,34 %+<+/A$:0$,'($D'' 

56*+)3%3/3%,363 .1/7- [1] :3A$($*', &03 :/'<+,+,'+ JHE :3)19$+0 

B==+A0'),3.07 :/3D+..$ %+<+/A$:0$,'($D'' ' :3()3*-+0 '()*+A$07 

'( :+/+/$;$01)$+<12 56*+)3%3/3%3) ,+ 03*7A3 :/3.0+49'+, ,3 ' ;3*++ 

)1.3A3<3*+A5*-/,1+ <+/A$:0$,1, $ 0$A8+ .+/$3/6$,'&+.A'+ .3+%',+-

,'- %/56'2 A*$..3). 

L$A'< 3;/$(3<, <38,3 ;1*3 38'%$07, &03 :/'<+,+,'+ JHE 

) :/3D+..+ .+/33&'.0A' ,+=0-,363 6$($ 0$A8+ ;5%+0 .:3.3;.0)3)$07 ',-

0+,.'='A$D'' :/3D+..$, :3()3*'0 5)+*'&'07 .A3/3.07 ' :3*,305 '()*+-

&+,'- '( 6$(3)363 .1/7- .+/3)3%3/3%$ ' 0+< .$<1< ;5%+0 .3%+4.0)3-

)$07 :3)19+,'> A$&+.0)$ 6303)34 :/3%5AD'' ' BA3,3<'&+.A34 B==+A-

0'),3.0' :/3'()3%.0)$. 

L+< ,+ <+,++ .33;?+,'4 3; 5.:+9,3< :/'<+,+,'' JHE . D+*7> 

',0+,.'='A$D'' .+/33&'.0A' ,+=0+6$(3)363 56*+)3%3/3%,363 .1/7- 

) :/3D+..+ '(5&+,'- :$0+,0,34 ' ,$5&,3-0+2,'&+.A34 *'0+/$05/1 
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:3.*+%,'2 %+.-0'*+0'4 3;,$/58+,3 ,+ ;1*3. J3-)'%'<3<5, )3(<38,3.07 

' D+*+.33;/$(,3.07 :/'<+,+,'- :3)+/2,3.0,3-$A0'),12 )+?+.0) ) :/3-

D+..+ 3&'.0A' 56*+)3%3/3%,12 6$(3) 30 .+/3)3%3/3%$ /$.0)3/3< F!GH 

. D+*7> ',0+,.'='A$D'' :/3D+..$ .+/33&'.0A' /$,++ ,+ '(5&$*$.7. 

C+A303/1+ JHE )23%-0 ) .3.0$) ',6';'03/3) A3//3('', 9'/3A3 

:/'<+,-+<12 ) :/3D+..$2 %3;1&' ' :+/+/$;30A' 56*+)3%3/3%,363 .1-

/7-. E /-%+ :5;*'A$D'4 [2–6] 30<+&$+0.-, &03 0$A'+ ',6';'03/1, :3:$-

%$- ) /$;3&'+ /$.0)3/1 $;.3/;+,03), )1(1)$>0 '2 ).:+,')$,'+, &03 

,$/59$+0 ,3/<$*7,14 /+8'< /$;301 5.0$,3)A' .+/33&'.0A', .,'8$+0 

++ :/3'()3%'0+*7,3.07 ' )1(1)$+0 (,$&'0+*7,1+ :30+/' /$;3&+63 /$.-

0)3/$ $;.3/;+,0$. J3 <,+,'> $)03/3) :5;*'A$D'4, :/3;*+<$ ($A*>&$-

+0.- ) 03<, &03 ;3*79',.0)3 JHE 3;*$%$>0 -/A3 )1/$8+,,1< B<5*7-

6'/5>?'< ' :+,33;/$(5>?'< %+4.0)'+<. L$A3+ 8+ %+4.0)'+ 3A$(1)$-

>0 ' ,+A303/1+ )+?+.0)$, 3;*$%$>?'+ :3)+/2,3.0,3-$A0'),1<' 

.)34.0)$<' ' :3.05:$>?'+ ,$ 5.0$,3)A5 .+/33&'.0A' ) .3.0$)+ :+/+-

/$;$01)$+<363 .1/7- '*' -)*->?'+.- :/3%5A0$<' 0+/<3%+.0/5AD'' 

B0$,3*$<',3)12 /$.0)3/3), '.:3*7(5+<12 ) A$&+.0)+ $;.3/;+,03). 

@ %/5634 .03/3,1, ) /$;30+ [2] :3A$($,3, &03 /$(*'&,1+ ',6';'-

03/1 A3//3('' ,$ 3.,3)+ JHE <3650 A$A .:3.3;.0)3)$07 :+,33;/$(3)$-

,'>, 0$A ' -)*-07.- :+,36$.'0+*-<'. "/3<+ 0363, %*- :+,33;/$(5>?'2 

',6';'03/3) )+/3-0,3.07 :+,33;/$(3)$,'- )3(/$.0$+0 . 5)+*'&+,'+< 

A3,D+,0/$D'' JHE.  

E A,'6+ [7] /$..<30/+,1 0+3/+0'&+.A'+ 3.,3)1 :+,33;/$(5>?+4 

.:3.3;,3.0' JHE. H)03/1 5;+%'0+*7,3 %3A$(1)$>0, &03 3:0'<$*7,3+ 

:+,33;/$(3)$,'+ ,$;*>%$+0.- :/' A3,D+,0/$D'' JHE, ;*'(A34 A )+*'-

&',+ :/+%+*7,34 $%.3/;D''. "3*'&+.0)$ JHE, ))3%'<1+ ) /$(*'&,1+ 

8'%A3=$(,1+ 6+0+/36+,,1+ .'.0+<1 ' 3A$(1)$>?'+ :3*38'0+*7,3+ 

)3(%+4.0)'+ ,$ 030 '*' ',34 :/3D+.., ,$23%-0.- ,$ (,$&'0+*7,3 ;3*++ 

,'(A3< 5/3),+, &+< 0+, :/' A303/12 ,$;*>%$+0.- 5.034&')$- .0$;'*'-

($D'- :+,1. K,1<' .*3)$<', +.*' JHE ) .3.0$)+ ',6';'03/3) A3//3-

('' :/'<+,->0.- ) 3&+,7 ,+;3*79'2 A3,D+,0/$D'-2, '2 )*'-,'+ ,$ 

.A*3,,3.07 $;.3/;+,0$ A ).:+,')$,'> ) /-%+ .*5&$+) <38+0 ;107 :/+-

5)+*'&+,$. M0.>%$ .*+%3)$*3, &03 :/'<+,+,'+ JHE . D+*7> ',0+,.'-

='A$D'' .+/33&'.0A' ,+=0+6$(3)363 56*+)3%3/3%,363 .1/7- ) <$*12 

A3*'&+.0)$2 <38+0 3A$($07 :3*38'0+*7,3+ )*'-,'+ ,$ :/3D+.. ' ,+ )1-

(1)$07 ).:+,')$,'+ $;.3/;+,0$. 

E 23%+ BA.:+/'<+,0$*7,34 :/3)+/A' )*'-,'- JHE ,$ :/3D+.. .+/3-

3&'.0A' ,+=0-,363 6$($ /$.0)3/3< F!GH ) :+/)5> 3&+/+%7 ;1*$ '(5&+,$ 

B==+A0'),3.07 :/'<+,+,'- ) B03< :/3D+..+ A$0'3,3$A0'),12 JHE.  
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JHE %*- :/3)+%+,'- BA.:+/'<+,03) )1;'/$*'.7 '.23%- '( .*+-

%5>?'2 .33;/$8+,'4. 

1. H;.3/;D'- .+/3)3%3/3%$ '( 56*+)3%3/3%,363 6$(3)363 .1/7- 

) :/3D+..+ +63 .+/33&'.0A' 3.5?+.0)*-+0.- )3%,1< /$.0)3/3< <+0'*-

%'B0$,3*$<',$, A303/14 :/3-)*-+0 3.,3),1+ .)34.0)$, :3.A3*7A5 -)-

*-+0.- 3/6$,'&+.A'< 3.,3)$,'+<. @*+%3)$0+*7,3, :/'<+,-+<3+ :3-

)+/2,3.0,3-$A0'),3+ )+?+.0)3 ,+ %3*8,3 /+$6'/3)$07 . 3.,3)$,'-<' 

' ,+ %3*8,3 )*'-07 ,$ /C /$.0)3/$ $;.3/;+,0$. 

2. E 3.,3)+ ,$';3*++ /$.:/3.0/$,+,,363 <+03%$ .+/33&'.0A' 

,+=0-,363 ' 6$(3)363 .1/7- *+8'0 '.:3*7(3)$,'+ B0$,3*$<',3) (FGH, 

!GH, F!GH ' %/.). F38,3 ;1*3 :/+%:3*38'07, &03 :/'<+,-+<3+ 

) B03< :/3D+..+ :3)+/2,3.0,3-$A0'),3+ )+?+.0)3 0$A8+ ;5%+0 ,$';3-

*++ B==+A0'),1<, +.*' ;5%+0 .3%+/8$07 ) .)3+< .3.0$)+ $<',,14 $(30 

'*' ;5%+0 30,3.'07.- A A*$..5 $<',3.3+%',+,'4. 

3. J*$,'/5+<3+ A '.:3*7(3)$,'> ) :/3D+..+ .+/33&'.0A' 6$(3)3-

63 .1/7- :3)+/2,3.0,3-$A0'),3+ )+?+.0)3 %3*8,3 ;107 ,+%3/36'<, 

<$*303A.'&,1<, %3.05:,1< ' .+/'4,3 )1:5.A$+<1< 30+&+.0)+,,34 

:/3<19*+,,3.07>.  

C$ 3.,3)$,'' :+/+&'.*+,,12 A/'0+/'+) %*- :/3)+%+,'- BA.:+-

/'<+,03) ) :+/)5> 3&+/+%7 ;1*3 )1;/$,3 JHE «H<',1 $*'=$0'&+-

.A'+» :/3'()3%.0)$ MHM «H(30», $ 0$A8+ JHE «")$0/$<', 1001». 

F+03%'A$ BA.:+/'<+,03) :3 '(5&+,'> )*'-,'- JHE ,$ :/3D+.. 

.+/33&'.0A' .3.03-*$ ) .*+%5>?+<.  

J+0/3*+4,14 B='/ (=/$AD'- . ',0+/)$*3< 0+<:+/$05/ A':+,'- 

40–70 
3
@) ,$.1?$*' &'.01< .+/3)3%3/3%3< %3 .3%+/8$,'- .+/1 

0,10–0,13 <$..%. L3&,5> A3,D+,0/$D'> .+/1 ) :3*5&+,,3< 0$A'< 3;-

/$(3< <3%+*7,3< /$.0)3/+ 3:/+%+*-*' ,$ :/';3/+ «@:+A0/3.A$,-S». 

L3)$/,14 N-<+0'*%'B0$,3*$<', . .3%+/8$,'+< 3.,3),363 )+?+-

.0)$ ,+ <+,++ 99,8 <$..% /$.0)3/-*' ) )3%+ %*- :3*5&+,'- /$.0)3/$ 

F!GH . A3,D+,0/$D'+4 30 <$..%. 

400 <* <3%+*7,363 /$.0)3/$ .+/3)3%3/3%$ ) :+0/3*+4,3< B='/+ 

' 50 <* )3%,363 /$.0)3/$ F!GH :3<+?$*' ) *$;3/$03/,14 /+$A03/ 

.<+9+,'- R-201 ='/<1 «Reaction Engineering inc.». N+$A03/ 6+/<+0'('-

/3)$*' ' ,$6/+)$*' %3 0+<:+/$05/1 45 
3
@. E 0+&+,'+ ).+63 :/3D+..$ 

A3<:3,+,01 :+/+<+9')$*' '<:+**+/,34 <+9$*A34 .3 .A3/3.07> 

500 3;/<',. J/3)3%'*' $;.3/;D'> .+/3)3%3/3%$ :/' ($%$,,34 0+<:+-

/$05/+ ' ',0+,.'),3< :+/+<+9')$,'' /+$6+,03) ) 0+&+,'+ 20 <',. 
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J3 3A3,&$,'' :/3D+..$ /+$A03/ 32*$8%$*' %3 A3<,$0,34 0+<:+/$05/1, 

30A*>&$*' <+9$*A5, /$(6+/<+0'('/3)$*' ' :+/+,3.'*' +63 .3%+/8'<3+ 

) %+*'0+*7,5> )3/3,A5.  6*+)3%3/3%,14 .*34 30%+*-*' 30 )3%,363 

' $,$*'('/3)$*' ,$ .3%+/8$,'+ 3;?+4 .+/1. 

J/3D+.. :3)03/-*' :/' 0+2 8+ /+8'<$2 ' .330,39+,'-2 /+$6+,-

03) . 034 *'97 /$(,'D+4, &03 ) /+$A03/ %3:3*,'0+*7,3 ))3%'*' /$.&+0-

,3+ A3*'&+.0)3 /$.0)3/$ JHE. 

J3.A3*7A5 .3%+/8$,'+ .+/3)3%3/3%$ ) :+0/3*+4,3< B='/+ ) :/3-

D+..+ +63 2/$,+,'- %3)3*7,3 ;1.0/3 ' .5?+.0)+,,3 '(<+,-*3.7, ) A$8-

%34 .+/'' BA.:+/'<+,03) '.:3*7(3)$*' ,3)14, .)+8+:/'6303)*+,,14 

<3%+*7,14 /$.0)3/. 

N+(5*70$01 BA.:+/'<+,03) :3 '(5&+,'> )*'-,'- JHE «H<',1 

$*'=$0'&+.A'+» ,$ :/3D+.. .+/33&'.0A' :/+%.0$)*+,1 ) 0$;*. 1. 

L$;*'D$  1 

 !"#$"% &'  «'("$) *!"+*,"-%./"%» $* 0123%..  

.%122-".,/" (24%!5$262 1*.,721* 

O$/$A0+/'.0'A$ 3;P+A0$  

'..*+%3)$,'- 

"3*'&+.0)3 JHE, 

<$.. % 

@3%+/8$,'+ .+/1  

) <3%+*7,3< /$.0)3/+, 

<$..% 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,1230 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0077 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,02 0,0064 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,1210 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0122 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,04 0,0128 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,1240 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0132 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,06 0,0156 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,1280 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0161 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,08 0,0382 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,1270 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0141 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,10 0,0322 

 
"$A .*+%5+0 '( :3*5&+,,12 %$,,12, :/'<+,+,'+ JHE «H<',1 

$*'=$0'&+.A'+» ) :/3D+..+ .+/33&'.0A' <3%+*7,363 /$.0)3/$ ,+ %$*3 

38'%$+<363 :3*38'0+*7,363 /+(5*70$0$. Q3*++ 0363, +.*' :/'.50.0)'+ 
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) .'.0+<+ %$,,363 JHE ) A3*'&+.0)+ 0,02 <$..% :/')3%'*3, 230- 

' A 3&+,7 .*$;3<5, ,3 :3*38'0+*7,3<5 B==+A05, %$*7,+49++ 5)+*'&+-

,'+ A3,D+,0/$D'' JHE :/+:-0.0)3)$*3 :/3D+..5 .+/33&'.0A', :/'&+< 

. /3.03< A3*'&+.0)$ JHE ) .'.0+<+ +63 ,+6$0'),3+ )*'-,'+ 0$A8+ )3(-

/$.0$*3. 

N+(5*70$01 '.:10$,'4 JHE «")$0/$<', 1001» :/')+%+,1 ) 0$;*. 2. 

M,' 0$A8+ 3A$($*'.7 30/'D$0+*7,1<' )3 ).+< %'$:$(3,+ '..*+%3)$,-

,12 A3,D+,0/$D'4 B0363 JHE. E3 ).+2 :/3)+%+,,12 BA.:+/'<+,0$2 .3-

%+/8$,'+ .+/1 ) <3%+*7,3< /$.0)3/+ :3.*+ :/3)+%+,'- $;.3/;D'' .+-

/3)3%3/3%$ /$.0)3/3< F!GH, .3%+/8$?'< JHE, 3A$($*3.7 )19+, &+< 

:/' '.:3*7(3)$,'' 03*7A3 /$.0)3/$ F!GH. 

L$;*'D$  2 

 !"#$"% &'  «87*,1*("$ 1001» $* 0123%..  

.%122-".,/" (24%!5$262 1*.,721* 

O$/$A0+/'.0'A$ 3;P+A0$  

'..*+%3)$,'- 

"3*'&+.0)3 JHE,  

<$.. % 

@3%+/8$,'+ .+/1  

) <3%+*7,3< /$.0)3/+, 

<$..% 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,0984 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0119 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,02 0,0159 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,0984 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0119 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,04 0,0220 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,1040 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0125 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,06 0,0259 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,0962 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0117 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,08 0,0135 

K.23%,14 <3%+*7,14 /$.0)3/ – 0,0978 

N$.0)3/ :3.*+ 3&'.0A' ;+( JHE 0,00 0,0117 

N$.0)3/ :3.*+ 3&'.0A' . JHE 0,10 0,0146 

 

E<+.0+ . 0+< ,' ) 3%,3< '( BA.:+/'<+,03) ,+ ,$;*>%$*3.7 

.'*7,363 ).:+,')$,'- /$.0)3/$ $;.3/;+,0$ '*' 3;/$(3)$,'- .034A34 

B<5*7.''. 

E .)-(' . B0'< ;1*3 )1.A$($,3 :/+%:3*38+,'+, &03 :3*5&+,'+ 

30/'D$0+*7,363 /+(5*70$0$ <36*3 ;107 .)-($,3, )3-:+/)12, . 3&+,7 

;3*79'< A3*'&+.0)3< /$.0)3/$ $;.3/;+,0$ :3 30,39+,'> A 3;P+<5 
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3&'?$+<363 <3%+*7,363 /$.0)3/$ (50 <* /$.0)3/$ F!GH ' 400 <* :+0-

/3*+4,363 B='/$ '*' 1:8 :3 3;P+<5) ', )3-)03/12, . ;3*7934 :/3%3*-

8'0+*7,3.07> :/3D+..$ .+/33&'.0A' (20 <',) ) 5.*3)'-2 BA.:+/'<+,0$. 

L$A'+ /+8'<1 ,+ .330)+0.0)5>0 :/3D+..5 .+/33&'.0A', 3.5?+.0)*-+-

<3<5 ) ($)3%.A'2 5.*3)'-2, ' <36*', A/3<+ .3;.0)+,,3 $;.3/;D'' 

.+/3)3%3/3%$, .:/3)3D'/3)$07 A$A'+-03 ,+8+*$0+*7,1+ )03/'&,1+ :/3-

D+..1. 

!*- :/3)+/A' B0363 :/+%:3*38+,'- ;1*$ '(5&+,$ A',+0'A$ $;-

.3/;D'' .+/3)3%3/3%$ /$.0)3/3< F!GH :/' /$(*'&,3< .330,39+,'' 

/+$6+,03) (/'.. 1). 

 

N'.. 1. "',+0'&+.A'+ A/')1+ $;.3/;D'' .+/3)3%3/3%$ /$.0)3/3< F!GH  

'( <3%+*7,363 /$.0)3/$ 

N+(5*70$01 '(5&+,'- A',+0'A' :/3D+..$ .+/33&'.0A' :3A$($*', 

&03 ) 5.*3)'-2 BA.:+/'<+,0$ $;.3/;D'- .+/3)3%3/3%$ /$.0)3/3< 

F!GH ($A$,&')$*$.7 :/$A0'&+.A' ($ :+/'3% )/+<+,', ,+ :/+)19$>-

?'4 1 <',. J/' B03< 3.,3),$- &$.07 .+/3)3%3/3%$ '()*+A$*$.7 

'( <3%+*7,363 /$.0)3/$ ($ 30 .. E ($)'.'<3.0' 30 .330,39+,'- 3;P+<3) 

<3%+*7,363 /$.0)3/$ ' /$.0)3/$ $;.3/;+,0$ .0+:+,7 ($)+/9+,,3.0' 

:/3D+..$ $;.3/;D'' A B03<5 <3<+,05 .3.0$)*-*$ ) ($)'.'<3.0' 30 .3-

30,39+,'- <3%+*7,363 /$.0)3/$ ' /$.0)3/$ $;.3/;+,0$ 30 79 % (200:1) 
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%3 99,7 % (50:1). !$*7,+49++ 5)+*'&+,'+ )/+<+,' :/3D+..$ %3 35 <', 

,'A$A ,+ )*'-*3 ,$ +63 /+(5*70$0 (/'.. 2). 
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N'.. 2. @0+:+,7 ($)+/9+,,3.0' :/3D+..$ $;.3/;D'' .+/3)3%3/3%$  

&+/+( 30 . 30 ,$&$*$ ) ($)'.'<3.0' 30 .330,39+,'- /+$6+,03) 

K(5&+,'+ A',+0'A' $;.3/;D'' .+/3)3%3/3%$ /$.0)3/3< F!GH 

:3()3*'*3 3:/+%+*'07 3:0'<$*7,1+ 5.*3)'- :/3)+%+,'- %$*7,+49'2 

BA.:+/'<+,03) :3 '..*+%3)$,'> )3(<38,3.0' ' B==+A0'),3.0' :/'-

<+,+,'- JHE ) :/3D+..+ .+/33&'.0A' ,+=0-,363 6$($ /$.0)3/3< 

F!GH.  

E3-:+/)12, ).+ BA.:+/'<+,01 :/3)3%'*' :/' :3.03-,,3< .330-

,39+,'' <3%+*7,14 /$.0)3/: /$.0)3/ F!GH, /$),3< 50:1. E3-)03/12, 

)/+<- A3,0$A0$ =$( 36/$,'&'*' 3 <',. E-0/+07'2, ))'%5 36/$,'&+,,363 

)/+<+,' :/3D+..$ $;.3/;D'> :/3)3%'*' :/' A3<,$0,34 0+<:+/$05/+ 

' $0<3.=+/,3< %$)*+,''. 

C$ B03< B0$:+ /$;30 ;1*' 3:/3;3)$,1 .*+%5>?'+ JHE: 

1) A$0'3,3$A0'),1+ JHE «H<',1 $*'=$0'&+.A'+», «")$0/$<', 

1001» ' «"$0$.3* 28-5-2»; 

2) $,'3,3$A0'),1+ JHE «E3*63,$0» ' «@5*7=$,3*»; 

3) ,+'3,36+,,1+ JHE «R$:/3* 3603» ' «C3/%+A 323». 
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N+(5*70$01 :/3)+%+,,12 '..*+%3)$,'4 :/+%.0$)*+,1 ,$ /'.. 3. 

"$A .*+%5+0 '( :3*5&+,,12 %$,,12, ,' 3%,3 '( '..*+%3)$,,12 :3)+/2-

,3.0,3-$A0'),12 )+?+.0) ,+ :/3%+<3,.0/'/3)$*3 :3*38'0+*7,363 

)*'-,'- ,$ :/3D+.. 3&'.0A' <3%+*7,363 /$.0)3/$ 30 .+/3)3%3/3%$. Q3-

*++ 0363, ).+ '(5&+,,1+ JHE :/+:-0.0)3)$*' $;.3/;D'' .+/3)3%3/3%$ 

/$.0)3/3< F!GH, :/'&+< '2 ,+6$0'),3+ )*'-,'+ )3(/$.0$*3 :/3:3/-

D'3,$*7,3 A3*'&+.0)5 JHE ) .'.0+<+. 
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H<',1 $*'=$0'&+.A'+ ")$0/$<', 1001

"$0$.3* 28-5-2 E3*63,$0

R$:/3* 3603 @5*7=$,3*

C3/%+A 323  

N'.. 3. E*'-,'+ /$(*'&,12 JHE ,$ :/3D+.. $;.3/;D'' .+/3)3%3/3%$ 

/$.0)3/3< F!GH 

M0,3.'0+*7,3 :/'/3%1 ,$;*>%$+<363 -)*+,'- <38,3 )1.A$($07 

.*+%5>?'+ :/+%:3*38+,'-. F3*+A5*1 JHE, $%.3/;'/5-.7 ,$ :3)+/2-

,3.0' /$(%+*$ 3/6$,'&+.A34 ' )3%,34 =$(1, .3(%$>0 /$(%+*'0+*7,14 

;$/7+/, .)3+63 /3%$ ($?'0,5> :*+,A5, A303/$- :/+:-0.0)5+0 2+<3.3/;-

D'3,,3<5 )($'<3%+4.0)'> <3*+A5* .+/3)3%3/3%$ ' $;.3/;+,0$. @ /3.-
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03< A3,D+,0/$D'' JHE ) .'.0+<+ /$.0+0 :*3?$%7 ', )3(<38,3, 03*?'-

,$ :*+,A', :/+:-0.0)5>?+4 A3,0$A05 3/6$,'&+.A34 ' )3%,34 =$(1. J/' 

B03< .0+:+,7 $;.3/;D'' .+/3)3%3/3%$ .330)+0.0)+,,3 .,'8$+0.-. 

JHE «H<',1 $*'=$0'&+.A'+», 230- ' 3A$(1)$+0 30/'D$0+*7,3+ 

)3(%+4.0)'+ ,$ :/3D+.. .+/33&'.0A', ,+.A3*7A3 )1:$%$+0 '( 3;?+4 

A$/0',1. G03 <38+0 ;107 .)-($,3 . 0+<, &03 :3 .)3+4 2'<'&+.A34 :/'-

/3%+ %$,,3+ JHE ,$';3*++ ;*'(A3 A .0/5A05/+ $;.3/;+,0$ ' ) .'*5 B03-

63 ) <+,79+4 .0+:+,' )*'-+0 ,$ +63 )($'<3%+4.0)'+ . .+/3)3%3/3%3<. 

L+< ,+ <+,++ :/'23%'0.- A3,.0$0'/3)$07, &03 ).+ '..*+%3)$,,1+ 

JHE, :/',$%*+8$?'+ A /$(*'&,1< A*$..$<, ,+($)'.'<3 30 '2 .3.0$)$, 

.0/5A05/1 ' A3*'&+.0)$, ,+ 3A$($*' :3*38'0+*7,363 )3(%+4.0)'- ,$ 

:/3D+.. .+/33&'.0A' <3%+*7,363 /$.0)3/$ /$.0)3/3< F!GH. 
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