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56789:;6<=>:8 <;858>>?@  6 A=<9BCD:@ 96E: A:F8 G6E6 

H:G9= &;: ;8=9:I=H:: A8@>696E:: «A6F>6 <  ;6G» 

<.  . 9J"$/+"$K, A. E. LJ1MN!/", ( (/")-&!)!'OJ'0) 

 !"#$"%&'"()* +",'&,"-./&0 /"-1$ 2"%$"%"- 3 2"-14!/&5 ",6./&7.8&"//"-

93"/"'&:!(3"; <()";:&-"()& 3"'2./&;, ("$,./!/&0 &$ 3"/3<,!/)"(2"("#/"()& & 9+-

+!3)&-/"()& +</38&"/&,"-./&0 "#<(="-=!/. ),!#"-./&0'& ("-,!'!//"6" <,"-/0 ,.7-

-&)&0 ,"((&;(3"; 93"/"'&3&, $.,.3)!,&7<!'"6" <(&=!/&!' 3"/3<,!/8&& - ,.7=&:/1$ 

"),.(=0$, -"7,"(4&' %&/.'&7'"' -/!4/!; (,!%1 3"'2./&;, %"'&/&,"-./&!' &%!& 

«,1/3. 2"3<2.)!=0». >%/&' &7 (2"("#"- ,.7,!4!/&0 <3.7.//1$ 2,"#=!' 0-=0!)(0 ,!.-

=&7.8&0 2,&/8&2"- ="6&()&3& - <2,.-=!/&& 3.3 ")%!=*/1'& 3"'2./&0'&, ).3 & 8!20'& 

2"().-"3. ?'!()! ( )!' ),./(+",'.8&0 ="6&()&:!(3"6" 2"%$"%. &7 ,0%"-"6" '!)"%. 

"2!,.8&"//"6" '!/!%@'!/). - «&/(),<'!/) &/)!6,&,"-.//"6" <2,.-=!/&0 '.)!,&.=*-

/1' 2")"3"' & (-07.//1'& ( /&' &/+",'.8&"//1'&, +&/./("-1'& 2")"3.'& & (!,-&-

("', (2"("#()-<5A&' %"()&@!/&5 8!=!; ",6./&7.8&& ( "2)&'.=*/1'& 7.),.).'&» [2] 

( ("")-!)()-<5A&' 2"-14!/&!' ().)<(. ="6&()&3& %" <,"-/0 (),.)!6&& 3"'2./&&, 

),!#<!) ,.7,.#")3& 3"'2=!3(. '!)"%"- 2"%%!,@3& 2,&/0)&0 <2,.-=!/:!(3&$ ,!4!/&; 

/. -(!$ <,"-/0$ <2,.-=!/&0: ") "2!,.)&-/"6" %" (),.)!6&:!(3"6".  

B+",'&,"-.//1; 3 (!,!%&/! 2000-$ 6"%"- )!",!)&:!(3&; #.7&( ="6&()&3&, . 

).3@! /.,.().5A&! 2,"8!((1 <(="@/!/&0 3"/3<,!/)/"; (,!%1 /. ")!:!()-!//1$ ,1/-

3.$, ),!#<5A&! #"=!! .3)&-/"6" &(2"=*7"-./&0 2,!%=.6.!'1$ ="6&()&3"; )!$/"="6&;, 

2,&-!=& 3 3.:!()-!//"'< (3.:3< - ,.7-&)&& ="6&()&3& 3.3 /.<3&. C.//1; 2!,&"% $.-

,.3)!,&7<!)(0 +",'&,"-./&!' ",&6&/.=*/1$ 3"/8!28&; ="6&()&3&, - /.&#"=*4!; ()!-

2!/& ")-!:.5A&$ 2"),!#/"()0' (<#D!3)"- 93"/"'&:!(3"; (&()!'1, ,0%. )!",&; ="6&-

()&3&. E!@%< )!', %.=*/!;4!! <(="@/!/&! 2,"8!(("-, 2,")!3.5A&$ - ="6&()&:!(3&$ 

(&()!'.$, "#<(="-=!//"! 7.-!,4!/&!' 9).2. ()./"-=!/&0 ,1/":/1$ ")/"4!/&;, 7.3,!-

2=!/&!' ="6&()&:!(3"6" 2"%$"%., ,.7-&)&!' ("-,!'!//1$ 2,!%2,&0)&;,  (-07./" ( /!-

"#$"%&'"()*5 +",'&,"-./&0 /"-"6" .22.,.)., <:&)1-.5A!6" (-";()-. /!=&/!;/"()& 

& /!().8&"/.,/"()& 2,"8!(("-, ),!#"-./&0 &/)!6,.8&& & <()";:&-"()& 8!2!; 2"().-"3, 

. ).3@! 2,&'!/!/&0 /"-"6" /.<:/"6" '!)"%. ="6&()&3&, (-071-.5A!6" 9'2&,&:!(3&; & 

)!",!)&:!(3&; <,"-/& +",'&,"-./&0 /.<:/"6" 7/./&0. >2&(1-.!'1! 0-=!/&0 -1%-&-

6.5) /. 2!,-1; 2=./ ,0% 7.%.:: 2"&(3 2<)!; %.=*/!;4!; &/)!6,.8&& - ,.'3.$ ="6&()&-

:!(3&$ (&()!' & 8!2!; 2"().-"3; +",'&,"-./&! '!$./&7'"- "8!/3& 3"/3<,!/)"(2"("#-

/"()& 8!2!; 2"().-"3 ( <:!)"' &$ /.%!@/"()&, 6&#3"()& & %,<6&$ 2"3.7.)!=!;; +",'&-

,"-./&! 3"'2=!3(. '"%!=!; & '!)"%"- <2,.-=!/&0 ="6&()&:!(3&'& (&()!'.'& ( <:!)"' 

/!=&/!;/"()& & /!().8&"/.,/"()& 2,")!3.5A&$ - /&$ 2,"8!(("-. F!4!/&! 2,&-!%!/-

/1$ 7.%.: ="6&()&:!(3"6" '!/!%@'!/)., /. /.4 -76=0%, ),!#<!) 2,&-=!:!/&0 .22.,.). 

&'&).8&"//"6" '"%!=&,"-./&0, 2"(3"=*3< &(2"=*7"-./&! '!)"%"="6&& ./.=&)&:!(3"6" 

"2&(./&0 ).3&$ 2,"8!(("- ")=&:.!)(0 -1("3"; ()!2!/*5 (="@/"()& /! )"=*3" &$ +",-

'.=*/"6" "2&(./&0, /" & 2,.3)&:!(3"; ,!.=&7.8&&.  

G" '/!/&5 C.H.<9,("3(. & C.I="((. [1], 3"'2!)!/)/"()* - ="6&()&3! %"()&6.!)-

(0 #=.6"%.,0 ,.8&"/.=*/"'< <2,.-=!/&5 ).3&'& +</38&"/.=*/1'& "#=.()0'& 3.3 

<2,.-=!/&! 7.2.(.'&, (3=.%&,"-./&! & ),./(2",)&,"-3.. B=!%<!) ")'!)&)*, :)" &'!//" 

9)& +</38&"/.=*/1! "#=.()& -3=5:.5) /.&#"=*4!! :&(=" 7.%.:, 2"%=!@.A&$ ,!4!-

/&5 '!)"%.'& &'&).8&"//"6" '"%!=&,"-./&0. ? :.()/"()&, - <2,.-=!/&& 7.2.(.'& - 

3.:!()-! /.&#"=!! .3)<.=*/1$ 7.%.:  (=!%<!) ")/!()&: «-"(()./"-=!/&!» 2,"8!((. ,.(-

$"%. (2"2"=/!/&0) 7.2.("- 2" /!2"=/1' %.//1', ).!. +",'&,"-./&! &(3<(()-!//1' 

"#,.7"' /!%"().5A&$ ().)&()&:!(3&$ %.//1$, /!"#$"%&'1$ %=0 2,"6/"7&,"-./&0; "2-

,!%!=!/&! 2"(=!%()-&; 2,&'!/!/&0 ,.7=&:/1$ (),.)!6&; <2,.-=!/&0 7.2.(.'&, . ).3@! 
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(,.-/&)!=*/.0 "8!/3. 9++!3)&-/"()& ,.7=&:/1$ (&()!' <2,.-=!/&0 7.2.(.'& 2" ,!-

7<=*).).' ("")-!)()-<5A&$ &'&).8&"//1$ 93(2!,&'!/)"-.  

? ="6&()&3! (3=.%&,"-./&0 2"21)3& ./.=&)&:!(3"6" "2&(./&0 +</38&"/&,"-.-

/&0 (3=.%(3&$ "#D!3)"- (- :.()/"()&, ="6&()&:!(3&$ )!,'&/.="- /. '.6&(),.=*/1$ -&-

%.$ ),./(2",).) ( &(2"=*7"-./&!' 2"="@!/&; )!",&& '.(("-"6" "#(=<@&-./&0, . &'!/-

/" '/"6"+.7"-1$ (&()!' '.(("-"6" "#(=<@&-./&0, -3=5:.5) %"().)":/"! 3"=&:!()-" 

%"2<A!/&;, (<A!()-!//" (/&@.5A&$ 3.:!()-" '"%!=!;. C!;()-&)!=*/", 7/.:&)!=*/"! 

,.7/""#,.7&! 2.,.'!),&:!(3&$ $.,.3)!,&()&3 (-$"%/"6" 2")"3., -,!'!/& "#(=<@&-.-

/&0), 2,&(<A&$ ,.7=&:/1' +.7.' 2"%"#/1$ (&()!' '.(("-"6" "#(=<@&-./&0, . ).3@! 

/!().8&"/.,/"()* &$ +</38&"/&,"-./&0, <3.71-.!) /. /!"#$"%&'"()* 2,&-=!:!/&0 '!-

)"%"- &'&).8&"//"6" '"%!=&,"-./&0 2,& ,!4!/&& 2"%"#/1$ 7.%.:.    

J(="@/!/&! <(="-&; ("$,./!/&0 9++!3)&-/"()& & 3"/3<,!/)"(2"("#/"()& ="-

6&()&:!(3&$ (&()!' & 8!2!; 2"().-"3 2,!%D0-=0!) "("#1! ),!#"-./&0 3 2.,.'!),.' 3.-

:!()-. "#(=<@&-./&0 2"),!#&)!=!;, - :&(=" 3")",1$ -$"%&) (,!%/00 2,"%"=@&)!=*-

/"()* 8&3=. -12"=/!/&0 7.3.7., . ).3@! /.%!@/"()* 2"().-3& - 7.%.//1! (,"3&. K/()-

,<'!/)"' ,!.=&7.8&& 7.%.:& "#"(/"-./&0 -,!'!// $ 2.,.'!),"- ("().-=05A&$ ="6&-

()&:!(3"6" 8&3=. & +",'&,"-./&0 3"'2=!3(. <2,.-=!/:!(3&$ ,!4!/&; 2" 2,!%")-,.-

A!/&5 & ("3,.A!/&5 /!6.)&-/"6" -=&0/&0 /!@!=.)!=*/1$ ")3="/!/&; ") 7.%.//"6" 

2"),!#&)!=!' (7.3.7:&3"') -,!'!/& %"().-3& 0-=0!)(0 '"%!=* «)":/" - (,"3» (JIT – 

Just in time). >%/.3" ./.=&7 %"()<2/"; .-)",.' /.<:/"; =&)!,.)<,1 2" ="6&()&3! 2"-

7-"=0!) 3"/().)&,"-.)* (=!%<5A!!: -"-2!,-1$, #"=*4&/()-" <:!/1$ ,.(('.),&-.5) 

2"/0)&! «)":/" - (,"3» /. 3"/8!2)<.=*/"' "2&(.)!=*/"' &=& (!'./)&:!(3"' <,"-/!; 

-"--)",1$, /!'/"6":&(=!//1! 2"21)3& %"-!()& 2"="@!/&0 3"/8!28&& «)":/" - (,"3» 

%" '"%!=&, /. "(/"-./&& 3")","; '"@/" 2,&/&'.)* ,!4!/&0, /! /.4=& - /.()"0A!! 

-,!'0 4&,"3"6" 2,&'!/!/&0. ? :.()/"()&, - ,.#")! [4] 2,&-!%!/1 ./.=&)&:!(3&! 7.-&-

(&'"()& %=0 "2,!%!=!/&0 2.,.'!),"- %"().-3& «)":/" - (,"3», "%/.3" 2,.3)&:!(3.0 

,!.=&7.8&0 2,!%="@!//"; '"%!=& 7.),<%/!/. (="@/"()0'& +",'.=&7.8&& & ./.=&)&-

:!(3"6" "2&(./&0 /!3")",1$ !! ("().-=05A&$. 

?'!()! ( )!' &7-!()/", :)" <'!/*4!/&! /!"2,!%!=!//"()& ="6&()&:!(3"6" 8&3=. 

0-=0!)(0 (!6"%/0 "%/"; &7 "(/"-/1$ 2,"#=!' ="6&()&:!(3"6" '!/!%@'!/).. ? "#A!' 

(=<:.! &()":/&3.'& /!"2,!%!=!//"()& 0-=05)(0 (=<:.;/1! -!=&:&/1 Ti, $.,.3)!,&-

7<5A&! 2,"%"=@&)!=*/"()* -12"=/!/&0 ")%!=*/1$ "2!,.8&; 8&3=., 3 :&(=< 3")",1$ 

")/"(0): 2!,!%.:<, "#,.#")3<, 3"'2=!3)"-./&!, ),./(2",)&,"-3< 7.3.7., %"().-3< 7.3.-

7. 3"/!:/"'< 2"),!#&)!=5.  .&#"=*4&! (="@/"()& 2,& 2"%6")"-3! & 2,&/0)&& <2,.--

=!/:!(3&$ ,!4!/&; ),.%&8&"//" -171-.5) "2!,.8&& ),./(2",)&,"-3&. L)" "#<(="--

=!/" )!', :)" -/!4/00 (,!%. %.//1$ "2!,.8&; $.,.3)!,&7<!)(0 #!=*4!; ()!2!/*5 /!-

"2,!%!=!//"()&, :)", - (-"5 ":!,!%*, ("2,0@!/" ( ,.7/""#,.7/1'& 2" 2,&,"%!, ,.7'!-

,< & :.()")! ,&(3.'&. >(/"-/1' &()":/&3"' (=<:.;/"()& 0-=0!)(0 '.,4,<), $.,.3)!-

,&7<5A&;(0 "2,!%!=!//"; 2,")0@!//"()*5, )&2"' %","@/"6" 2"3,1)&0, '!()/1'& 

"6,./&:!/&0'& & %,<6&'& 2.,.'!),.'&. E!@%</.,"%/1! .-)"'"#&=*/1! 2!,!-"73& 

(EMG) 0-=05)(0 !A! #"=!! (="@/1' 2,"8!(("' - ",6./&7.8&"//"', )!$/"="6&:!(3"' 

&, 3.3 (=!%()-&!, <2,.-=!/:!(3"' .(2!3)! 2" (,.-/!/&5 ( -/<),!//&'& 2!,!-"73.'& (- 

2,!%!=.$ "%/"; (),./1). B="@/"()* '!@%</.,"%/1$ 2!,!-"7"3 -17-./. /!"#$"%&'"-

()*5 <:!). "2!,.8&;, (-07.//1$ ( 2!,!(!:!/&!' 6,./&8, "("#!//"()!; ).'"@!//"6" 

,!6<=&,"-./&0 6,<7"2")"3"-, /.8&"/.=*/"6" %"3<'!/)""#",")., &/(2!38&"//1$ 2,"-

-!,"3 ),./(2",)/1$ (,!%()-, ("#=5%!/&0 -!("6.#.,&)/1$ & 93"="6&:!(3&$ & 2,":&$ 

"#()"0)!=*()-. 

N"6%. ( <:!)"' 2!,!:&(=!//1$ "("#!//"()!; EMG, "#A!! -,!'0 2!,!-"73& '"-

@!) #1)* "2,!%!=!/" 2" (=!%<5A!; +",'<=!: 
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, (1) 

6%! ti,i+1 –  -,!'0 %-&@!/&0 '!@%< i-' & (i+1)-' 2</3).'&; #j – -,!'0 "+",'=!/&0 ).'"-

@!//1$ %"3<'!/)"- - j-' 2</3)! (-/<),& (),./1 & /. 2"6,./&:/1$ 2!,!$"%.$; $k – 

-,!'0 2"6,<73&, ,.76,<73& & (3=.%&,"-./&0 - k-' 2</3)!; %, &, ' – 3"=&:!()-" <:.-

()3"- %-&@!/&0 .-)"'"#&=0, 2</3)"- ).'"@!//"6" "+",'=!/&0 & 2</3)"- 2"6,<7-

3&-,.76,<73& ("")-!)()-!//". 

>:!-&%/", :)" -(! ("().-=05A&! +",'<=1 (1) 0-=05)(0 (=<:.;/1'& -!=&:&/.-

'&. 

>%/.3" %.//1; 2"%$"% "),.@.!) (&)<.8&5 /!2,!,1-/"6" /.$"@%!/&0 .-)"'"-

#&=0 /. =&/&& 2,& -12"=/!/&& ,!;(., :)" /! 2"=/"()*5 <:&)1-.!) (2!8&+&3< '!@%<-

/.,"%/1$ 2!,!-"7"3, "#<(="-=!//<5: -"-2!,-1$, "6,./&:!/&!' ,!@&'. ),<%. & ")%1$. 

-"%&)!=0 &=& 93&2.@. .-)"'"#&=0 ("6=.(/" O-,"2!;(3"'< ("6=.4!/&5, 3.(.5A!'<(0 

,.#")1 93&2.@!; ),./(2",)/1$ (,!%()-, 2,"&7-"%0A&$ '!@%</.,"%/1! .-)"'"#&=*-

/1! 2!,!-"73& (OBNF); -"--)",1$, 7.2,!).'& ("6,./&:!/&0'&) /. %-&@!/&! #"=*4!-

6,<7/1$ .-)"'"#&=!; 2" )!,,&)",&& /!3")",1$ !-,"2!;(3&$ (),./ - -1$"%/1! & 

2,.7%/&:/1! %/&; --),!)*&$, /!"#$"%&'"()*5 2,"-!%!/&0 ,!'"/)/"-2,"+&=.3)&:!(3&$ 

-"7%!;()-&;, - :.()/"()&, <(),./!/&0 ")3.7"-, . ).3@! %,<6&'& 2,&:&/.'& 2,"()"0 /. 

=&/&& (/.2,&'!,, 2,"-!,3"; %","@/"; 2"=&8&!; /.6,<73& /. "(&, 3")",.0 -$"%&) - 

2,"&7-"%()-!//<5 %!0)!=*/"()* -"%&)!=0 - )!:!/&! ,.#":!6" %/0, &/<5, :!' <2,.-=!-

/&! .-)"'"#&=0). N"6%. ")3",,!3)&,"-.//.0 +",'<=. %=0 "#A!; 2,"%"=@&)!=*/"()& 

,!;(. - '!@%</.,"%/"' (""#A!/&& '"@!) #1)* 2,!%().-=!/. - -&%!: 
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 , (2) 

6%! (l – (=<:.;/.0 ("().-=05A.0, "),.@.5A.0 <-!=&:!/&! -,!'!/& ,!;(. %=0 2,"-!%!-

/&0 ,!'"/)/"-2,"+&=.3)&:!(3&$ -"7%!;()-&; & %,<6&$ 2,&:&/; )m – (=<:.;/.0 ("-

().-=05A.0, "),.@.5A.0 "6,./&:!/&0, (-07.//1! ( OBNF; *n – (=<:.;/.0 ("().--

=05A.0, "),.@.5A.0 7.2,!)1 /. %-&@!/&! #"=*4!6,<7/1$ .-)"'"#&=!;; D, E, F –  

:&(=" (=<:.!- 2,"()"0 .-)"'"#&=0 ( <:!)"' <3.7.//1$ 2,&:&/ ("")-!)()-!//". 

G,& +",'&,"-./&& '"%!=& (2) <:)!/1 "("#!//"()& ),!#"-./&; OBNF, (-07./-

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

2,&-"%&) 3 (3.:3""#,.7/"'< <-!=&:!/&5 -,!'!/& -12"=/!/&0 ,!;(. #!7 &7'!/!/&0 

2,";%!//"6" 2<)&. L)&' "#<(="-=!/" -3=5:!/&! - '"%!=* (2) ("().-=05A!; )m . C.=*-

/!;4.0 3"/3,!)&7.8&0 ),!#"-./&; OBNF "#<(="-&=. /!"#$"%&'"()* --!%!/&0 - '"%!=* 

(=!%<5A&$ /!,.-!/()--"6,./&:!/&;: 

,

;

Tt

"t

+lji,i

,i,i

($$

(

&"$

$

1

1  (3) 

6%! ", – -,!'0 /!2,!,1-/"6" <2,.-=!/&0 .-)"'"#&=!'; "+=24–"!-; "!- – -,!'0 !@!-

%/!-/"6" ")%1$.. 

M/.="6&:/" '"6<) #1)* <:)!/1 "6,./&:!/&0 2,& %-&@!/&& #"=*4!6,<7/1$ .--

)"'"#&=!; - ,0%! !-,"2!;(3&$ (),./ - -1$"%/1! (2,.7%/&:/1!) %/&, - /":/"! -,!'0 & 

).2. L)" ).3@! 2,&-"%&) 3 <-!=&:!/&5 -,!'!/& 2!,!-"73& & %"=@/" <:&)1-.)*(0 2,& 

,.(:!)!.  

?12"=/!//1; ./.=&7 <3.71-.!) /. /!"#$"%&'"()* &(2"=*7"-./&0 '!)"%. ().)&-

()&:!(3"6" '"%!=&,"-./&0 %=0 "2,!%!=!/&0 -,!'!/& 2!,!-"73& ( &(2"=*7"-./&!' +",-
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'<=1 (2) ( <:!)"' (=<:.;/1$ ("().-=05A&$ & "6,./&:!/&; (3).  . ,&(</3! 2,!%().--

=!/. #="3-($!'. '"%!=&,"-./&0 '!@%</.,"%/"; .-)"'"#&=*/"; 2!,!-"73& ( <:!)"' 

),!#"-./&; OBNF. G,"&==5(),&,<!' ,!.=&7.8&5 2,&-!%!//"6" .=6",&)'. /. 3"/3,!)-

/"' 2,&'!,!.  

H<%!' 2"=.6.)*, :)" ),./(2",)&,"-3. -3=5:.!) "2!,.8&& 2" -1-"7< 6,<@!/1$  

3"/)!;/!,"- ( 2"(=!%<5A&' -"7-,.)"' 2","@/&$ 3"/)!;/!,"- .-)"2"!7%"' - ("().-! 

)06.:. & 2"=<2,&8!2. 2" '.,4,<)< B./3)-G!)!,#<,6 – P!=*(&/3& (2",)) – B./3)-

G!)!,#<,6. ? ,!7<=*).)! (#",. & ().)&()&:!(3"; "#,.#")3& %.//1$ " -,!'!// $ ("-

().-=05A&$ ,!;("- 2" '.,4,<).' '!@%</.,"%/1$ 2!,!-"7"3 F"((&;(3.0 Q!%!,.8&0 – 

Q&/=0/%&0 (- :.()/"()&, B./3)-G!)!,#<,6 – P!=*(&/3& – B./3)-G!)!,#<,6) :!,!7 2"-

6,./&:/1; 2!,!$"% N",+0/"-3. #1=& 2"=<:!/1 (=!%<5A&! ,!7<=*).)1 ().#=. 1). G,&-

'!', :)" -,!'0 /.:.=. ,.#")1 – 8 <),.; /. '.,4,<)! ,.#").!) "%&/ -"%&)!=*. 

 

 

 

E"%!=&,"-./&! ("().-=05A&$ '.,4,<). "(<A!()-=0="(* ( <:!)"' -&%. 7.3"/. 

,.(2,!%!=!/&0, "2,!%!=!//"6" - ,!7<=*).)! /.#=5%!/&; %.//1$ " -,!'!//1$ 2.,.'!)-

Q",'&,"-./&! #.71 %.//1$ 2" EMG 

?1#", '.,4,<). 2" EMG (2</3)1, ,.(()"0/&0, 

).'"@/&, 2"6,./&:/1! 2!,!$"%1, )!,'&/.=1 & %,.) 

B#", & ().)&()&:!(3.0 "#,.#")3. %.//1$  

" ("().-=05A&$ '.,4,<). 

E"%!=&,"-./&! 2"(=!%"-.)!=*/"()&  

("().-=05A&$ '.,4,<). (ti,i+1; #j; $k) 

 .3"2=!//.0 &/+",'.8&0 7. %!/* (ti,i+1+#j+$k) 

B",)&,"-3.  

("().-=05A&$ 

G,"-!,3.  

 )$ Tt ,ii )( 1,
 

G,"-!,3. 

 )!$"$$ Tt +kjii )( 1,
 

 $ )( 1,t ii
  !$$$ )( 1, kjiit "  

E"%!=&,"-./&! 2,"%"=-

@&)!=*/"()& ")%1$. 

?-"% /.:.=*/1$ <(="-&; 

0;;1, #!"$ kjiit  

 .3"2=!//1! -!=&:&/1: -,!'0 <2,.-=!/&0  $t ii 1,
; 

-,!'0 /. '.,4,<)!; 2,";%!//1; 2<)*  L  

>,6./&7.8&0 8&3=.  

2" 2,";%!//"'< 2<)& 
I"/!8 

LL Mi
(  LL Mi

# 

T ,
(  T ,

) T +
) T +

(  
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,.$ '.,4,<)., . ).3@! ).#=&8 (=<:.;/1$ :&(!=. G,"8!%<,1 & ,!7<=*).)1 '"%!=&,"-.-

/&0 2,!%().-=!/1 - ).#=. 2. 

A(O1$#( 1 

;!4J1M)()P +)()$+)$*!+",K ,O'(O,)"$ 3'!.!//PQ +,+)(31%RS$Q .!N2J/(',2/,K 

-!'!3,4"$ ;,++$% – T$/1%/2$% 

B"().-=05A&! 2!,!-"7":/"6" 2,"8!(-

(. 

B,!%/&! 

7/.:!/&0, : 
BI>, : 

R.3"/ ,.(2,!%!=!-

/&0 

B./3)-G!)!,#<,6 – N",+0/"-3., %  3,79 0,7  ",'.=*/1; 

N",+0/"-3., 22 1,831 1,8 L3(2"/!/8&.=*/1; 

N",+0/"-3. – P!=*(&/3&, % 3,8 0,707  ",'.=*/1; 

P!=*(&/3&, 2-, 4,92 2,524  ",'.=*/1; 

P!=*(&/3& – N",+0/"-3., % 3,43 0,6  ",'.=*/1; 

N",+0/"-3., 22 3,5 2,19  ",'.=*/1; 

N",+0/"-3. – B./3)-G!)!,#<,6, % 3,88 0,607  ",'.=*/1; 

 

A(O1$#( 2 

&,+1!2,3()!1M/,+)M .,2!1$',3(/$% 3'!.!//PQ -('(.!)',3 .('U'J)(  (/")-

&!)!'OJ'0 – @!1M+$/"$ –  (/")-&!)!'OJ'0 

?,!'!//.0 ("-

().-=05A.0 

'.,4,<). 

?&% & 2.,.-

'!),1 7.3"/. 

,.(2,!%!=!/&0

G,&/0).0 -!=&-

:&/. S  & S’i 

F!7<=*).)1 

'"%!=&,"-

-./&0 -,!-

'!//"; ("-

().-=05-

A!; 

G,"-!,3. <(="-&;-

"6,./&:!/&; (3); 2,&-

/&'.!'1! ,!4!/&0 

1 $%&': /.:.=" ,.#":!6" %/0 – 8:00; "3"/:./&! ,.#":!6" %/0 – 17:56 

t11 – -,!'0 %-&-

@!/&0 B./3)-

G!)!,#<,6–

N",+0/"-3.  

 ",'.=*/1;;

. = 3,79 

T = 0,7 

S'1 = 0,2005 t11 = 3,93 : Tt ,
(

11
; 

%=0 "%/"6" -"%&)!=0 

",=4,5 :, )"6%. 

3,93 < 4,5 – 2,"%"=@!-

/&! ,.#")1 

#1 – -,!'0 2,"-

$"@%!/&0 2"6,.-

/&:/"6" 2!,!$"-

%. N",+0/"-3. 

L3(2"/!/8&-

.=*/1; 

U=
831,1

1
 

S = 0,86 V1= 0,27 : * + Tt +
($" 111

; %=0 "%/"6" 

-"%&)!=0 N%=13 :: 

(3,93+0,27)<13 – 2,"-

%"=@!/&! ,.#")1 

t23 – -,!'0 %-&-

@!/&0 N",+0-

/"-3.–

P!=*(&/3& 

 ",'.=*/1;;

. = 3,8 

T = 0,707 

S'1 = 1,1609 t23 = 4,61 : Tt ,
(

23
: 4,61 > 4,5 – 

2,&/&'.!)(0 ,!4!/&! 

" 2!,!,1-! /. 45 '&/; 

3,"'! )"6",  

3,93+4,61=8,54<9, 

3,93+0,27+4,61++0,75= 

9,56<13: 2,&/&'.!)(0 

,!4!/&! "# "3"/:./&& 

1-6" %/0 
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/0!123145 -367. 2 

?,!'!//.0 ("-

().-=05A.0 

'.,4,<). 

?&% & 2.,.-

'!),1 7.3"/.  

,.(2,!%!=!/&0 

G,&/0).0 -!=&-

:&/. S  & S’i 

F!7<=*).)1 

'"%!=&,"-

-./&0 -,!-

'!//"; ("-

().-=05-

A!; 

G,"-!,3. <(="-&;-

"6,./&:!/&; (3); 2,&-

/&'.!'1! ,!4!/&0 

2 $%&': /.:.=" ,.#":!6" %/0 – 6:00; "3"/:./&! ,.#":!6" %/0 – 21:30 

W1 – -,!'0 2"-

6,<73& - 2",)< 

P!=*(&/3& 

 ",'.=*/1;; 

. = 4,92 

T = 2,524 

S'1 = 0,5864 W1 = 6,4 :  

t34 – -,!'0 %-&-

@!/&0 P!=*(&/-

3&–N",+0/"-3. 

 ",'.=*/1;; 

. = 3,43 

T = 0,6 

S'1 = 0,1425 t34 = 3,52 :  

V2 – -,!'0 2,"-

$"@%!/&0 2"6,.-

/&:/"6" 2!,!$"-

%. - N",+0/"-3! 

 ",'.=*/1;; 

. = 3,5 

T = 2,19 

S'1 = 0,9516 V2 = 5,58 : 6,4+3,52+5,58= 

=15,5>13 – 2,&/&'.!)-

(0 ,!4!/&! "# "3"/:.-

/&& 2-6" %/0 

3 $%&': /.:.=" ,.#":!6" %/0 – 8:30; "3"/:./&! ,.#":!6" %/0 – 12:00 

t45 – -,!'0 %-&-

@!/&0 N",+0-

/"-3. – B./3)-

G!)!,#<,6 

 ",'.=*/1;; 

. = 3,88 

T = 0,607 

S'1 = 0,9516 t45 = 3,53 : ?,!'0 2,&#1)&0 /! 

<:&)1-.!) 2,"()"& /. 

).'"@/! - B./3)-

G!)!,#<,6! 

 

N.3&' "#,.7"', 2,!%().-=!//.0 2,"8!%<,. '"%!=&,"-./&0 -,!'!//1$ ("().--

=05A&$ ,!;(. - '!@%</.,"%/"' (""#A!/&& 2"7-"=05) ,!4.)* ,0% 7.%.:. ? :.()/"()&, 

"2,!%!=0)* -,!'0 «)":/" - (,"3» & 6,./&8 &/)!,-.=. !6" %"2<()&'"6" ")3="/!/&0,  :)" 

"("#!//" .3)<.=*/" 2,& ",6./&7.8&& '<=*)&'"%.=*/1$ 2!,!-"7"3, 3"6%. -,!'0 2,&#1-

)&0 ),./(2",)/"6" (,!%()-. "#<(="-=!/" ,.(2&(./&!' &=& 6,.+&3"' %-&@!/&0 ),./(-

2",)/1$ (,!%()- %,<6"6" -&%. ),./(2",). (6=.-/1' "#,.7"', -"%/"6" &=& @!=!7/"%"-

,"@/"6"). B=!%<!) ")'!)&)*, :)" - %.//"' (=<:.! -.@/1' 0-=0!)(0 /! )"=*3" ("#=5%!-

/&! -!,$/!; 6,./&81 &/)!,-.=. -,!'!/& «)":/" - (,"3», /" & !6" /&@/!; 6,./&81, 2"-

(3"=*3< 2,"()"; ),./(2",)/1$ (,!%()- - "@&%./&& 2"6,<73& (&=& ,.76,<73&) ).3@! 

(-07./ ( %"2"=/&)!=*/1'& &7%!,@3.'& - ="6&()&:!(3"; (&()!'!. I,"'! )"6", ('"%!=&-

,"-.//1! 7/.:!/&0 -,!'!//1$ ("().-=05A&$ ),./(2",)&,"-3& '"6<) -1()<2.)* - 3.-

:!()-! 3"/),"=*/1$; ")3="/!/&! +.3)&:!(3&$ 2.,.'!),"- '.,4,<). ") ('"%!=&,"-./-

/1$ 0-=05)(0 "(/"-./&!' %=0 2,&/0)&0 "2!,.)&-/1$ <2,.-=!/:!(3&$ ,!4!/&;, /.-

2,&'!,, 7.'!/! "%/"6" -"%&)!=0 93&2.@!' %=0 ("3,.A!/&0 -=&0/&0 ("().-=05A!;, 

(-07.//"; ( ("#=5%!/&!' ),!#"-./&; OBNF. C.//1! ).#=. 3 -3=5:.5) ,!7<=*).)1 '"-

%!=&,"-./&0 %=0 #"=*4"6" 3"=&:!()-. ,!.=&7.8&; & ().)&()&:!(3"; "#,.#")3&, . ).3@! 

+.3)&:!(3&! & 2=./"-1! -!=&:&/1 -,!'!//1$ $.,.3)!,&()&3 '!@%</.,"%/1$ .-)"'"-

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

,.7-&)&0 ( <:!)"' 2,":&$ ")'!:!//1$ "("#!//"()!; ),./(2",)&,"-3& - '!@%</.,"%-

/"' (""#A!/&&. 
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A(O1$#( 3 

;!4J1M)()P -1(/,3PQ, V(")$*!+"$Q, +.,2!1$',3(//PQ $ '(+*!)/PQ 4/(*!/$K 

3'!.!/$ -!'!3,4"$ -, .('U'J)J  (/")-&!)!'OJ'0–@!1M+$/"$– (/")-&!)!'OJ'0 

 .&'!/"-./&! B,!%/!! 7/.:!/&!, : BI>, : 

G=./"-1! ,.(:!)1 28 - 

Q.3)&:!(3&! %.//1! 41,8 11,9 

F!7<=*).)1 '"%!=&,"-./&0 55,1 16,6 

F.(:!) 2" 2,&#=&@!//1' 

+",'<=.' 
49,1 4,0 
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1. W(JX'+,"+ 7. X"6&()&3.: &/)!6,&,"-.//.0 8!2* 2"().-"3. 2-! &7% / G!,. ( ./6=. 
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