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5657895:;;:< 6:=<>5?:@8;5< &?:9<  :@ :A?8A:7B5 
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8. F. G!)H.(/+"(% (I('H",3) 

 !"#$%$&&'$ (#$)!"*&+, - .#!$-(&!/ 0$,($12&!3(+ .#$043%*(#+"*5( 3&+6$&+$ 

3(!+%!3(+ .#!$-(&'7 #*)!( + .!"'8$&+$ -*9$3("* .#!$-(&!/ 0!-4%$&(*:++ .#+ 3!-

-#*;$&++ 3#!-!" &* $$ #*<#*)!(-4. =*9$3("! .#!$-(&!/ 0!-4%$&(*:++ 7*#*-($#+<4$(3, 

+&>!#%*:+!&&'%+ .!-*<*($1,%+: .!1&!(!/, 0!3(!"$#&!3(25, &*0$6&!3(25, (!9&!-

3(25, !)?$-(+"&!3(25, *-(4*12&!3(25, :$&&!3(25 [1]. @9$( A(+7 .!-*<*($1$/ + 4.#*"-

1$&+$ +%+ .!<"!1,( 4%$&28+(2 0!15 #*)!(, 3",<*&&'7 3 &$!)7!0+%!3(25 +3.#*"1$&+, 

&$3!!("$(3("+/, 4"$1+9+(2 0!15 .#!$-(&!/ 0!-4%$&(*:++, .#!7!0,;$/ +(!B!"'$ "+0' 

-!&(#!1,, + 3&+<+(2 &* A(!/ !3&!"$ !);$$ "#$%, &* $$ #*<#*)!(-4 [2].  

C* 3!"#$%$&&'7 .#$0.#+,(+,7 01, *"(!%*(+<*:++ +&>!#%*:+!&&!/ .!00$#6-+ 

.#!:$33!" 6+<&$&&!B! :+-1* .#!04-:++ .#+%$&,5(3, CALS-($7&!1!B++. D&+ !)$3.$-

9+"*5( )$<)4%*6&'/ !)!#!( 0!-4%$&(*:++ .! .#+&,('% 3(*&0*#(*%, !0&*-! &$ +3-

-159*5( "!<&+-&!"$&+$ !8+)!- !)?$-(+"&!B! + 34)?$-(+"&!B! 7*#*-($#*. 

E1, (!B! 9(!)' .!"'3+(2 -*9$3("! .#!$-(&!/ 0!-4%$&(*:++, !3!)!$ "&+%*&+$ 

31$04$( 40$1+(2 0!-4%$&(*:++, >!#%+#4$%!/ &* A(*.*7 +&+:+*:++ + .1*&+#!"*&+, 

.#!$-(*. F#!*&*1+<+#4$% B#4..' .#!:$33!" 4.#*"1$&+, .#!$-(*%+, "7!0,;+$ " 3!3(*" 

B#4.. .#!:$33!" +&+:+*:++ + .1*&+#!"*&+, .#!$-(* &* !3&!"$ +3(!9&+-* [3].  

G3$ .#!:$33' +&>!#%*:+!&&! "<*+%!3",<*&'. E1, (!B! 9(!)' !.#$0$1+(2 +&-

>!#%*:+!&&!-0!-4%$&(*12&45 "<*+%!3",<2 %$604 &+%+, &$!)7!0+%! .#!*&*1+<+#!-

"*(2 "7!0&'$ + "'7!0&'$ 0*&&'$ .#!:$33!".   A(!/ :$125 .#$01!6$&! 3(#4-(4#&!$ 

.#$03(*"1$&+$ .#!:$33!" 3 49$(!% 31$045;+7 A1$%$&(!" (#+3. 1):  

H "7!0&*, +&>!#%*:+,, "1+,5;*, &* -*9$3("! "'7!0&!/ 0!-4%$&(*:++;  

H +3.!1&+($1+, >!#%+#45;+$ "7!0&45 +&>!#%*:+5;  

H "'7!0&*, +&>!#%*:+, " "+0$ "'7!0&'7 0!-4%$&(!" .#!:$33*;  

H +3.!1&+($1+, 3!3(*"1,5;+$ 0!-4%$&(*:+5 .#!$-(*. 

 

 

 

?$+. 1. :J,JK!//(% +L!.( $/M,'.(#$,//,0, ,J!+-!*!/$% -',#!++,3 M,'.$',3(/$% 

2,"N.!/)(#$$ -',!")( 

I*-+% !)#*<!%, .#!*&*1+<+#!"*" -*60'/ +< &$!)7!0+%'7 .#!:$33!" + "',"+" 

"7!0' + 0!-4%$&(', -!(!#'$ >!#%+#45(3, &* "'7!0$, %!6&! !.#$0$1+(2 "<*+%!3",<2 

%$604 0*&&'%+ .#!:$33*%+ + +7 .!31$0!"*($12&!3(2. E1, A(!B! )'1! .!3(#!$&! B#*-

>!"!$ .#$03(*"1$&+$ .#!:$33!" +&+:+*:++ + .1*&+#!"*&+, .#!$-(*, !(#*6*5;+/ +7 

0!-4%$&(*:+!&&'$ "<*+%!3",<+ (#+3. 2), B0$ 4<1' – A(! .#!:$33', * 04B+ – 0!-4%$&('. 
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?$+. 2. G'(M,3,! -'!2+)(31!/$! 34($.,+3%4!O -',#!++,3 /( P)(-(L $/$#$(#$$ $ 

-1(/$',3(/$% -',!")( 

 

G'7!0!% -*60!B! .#!:$33* ,"1,5(3, 0!-4%$&(', -!(!#'$ %!B4( 3!0$#6*(2 

!8+)!9&45 +&>!#%*:+5. C* -*60!% +< .#!:$33!" "7!0&*, 0!-4%$&(*:+, .#$!)#*<4$(-

3,, + &* "'7!0$ !-*<'"*$(3, 46$ &!"'/ 0!-4%$&( (+1+ 0!-4%$&(, %!0+>+:+#!"*&&'/ 

&* !3&!"$ "7!0,;$B!). D0&+% +< +3(!9&+-!" "!<&+-&!"$&+, !8+)!- ,"1,$(3, &+<-!$ 

-*9$3("! "7!0&!/ +&>!#%*:++. =*9$3("! +&>!#%*:++ !.#$0$1,$(3, 7*#*-($#!% +37!0-

&'7 0*&&'7, 3!3(*"1,5;+7 $$ 3!0$#6*($12&45 9*3(2, + !3!)$&&!3(,%+ %$(!0!" >+--

3+#!"*&+, + !(!)#*6$&+, A(!/ +&>!#%*:++.  

G'0$1+% !3&!"&'$ "+0' +3(!9&+-!" !8+)!- +37!0&'7 0*&&'7: 

– 34)?$-( – 1+:!, <*&+%*5;$$3, 3!3(*"1$&+$% 0!-4%$&(*:++; 

– +3(!9&+- 0*&&'7 – !)?$-( &*)150$&+,; 3#$03("* &*)150$&+, + !)#*)!(-+  

0*&&'7;  

– "&$8&,, 3#$0*. 

D8+)-+, "!<&+-*5;+$ .#+ 3!3(*"1$&++ .#!$-(&!/ 0!-4%$&(*:++, %!6&! #*<0$-

1+(2 &* (#+ (+.*:  

1) 3+&(*-3+9$3-+$ +1+ 3(#4-(4#&'$; 

2) 3$%*&(+9$3-+$; 

3) .#*B%*(+9$3-+$ [1]. 

G 3",<+ 3 "!<%!6&!3(25 .!,"1$&+, !8+)!- .#+ #*<#*)!(-$ .#!$-(&!/ 0!-4%$&-

(*:++, &$!)7!0+%! "#$%, &* $$ 0!#*)!(-4. G!<&+-&!"$&+$ 0!-4%$&(!", .!01$6*;+7 

.$#$0$1-$ 1+)! 0!#*)!(-$, 34;$3("$&&! 4"$1+9+"*5( "#$%, "'.!1&$&+, .#!$-(* + <*-

(#*(' #$34#3!", &$!)7!0+%'7 01, $B! !34;$3("1$&+,.  

E1, %!0$1+#!"*&+, .#!:$33!", B0$ >!#%+#45(3, + !)#*)*('"*5(3, (*-+$ 0!-4-

%$&(', 40!)&$$ +3.!12<!"*(2 .#$03(*"1$&+$ " "+0$ 3$($/ 3 "!<"#*(*%+ +1+ 3(!7*3(+9$-

3-+7 3$($/. 

 (!7*3(+9$3-45 3$(2 !.#$0$1,$% -*- 3$(2, -!(!#*, %!6$( )'(2 "'.!1&$&* (!12-

-! .#+ "'.!1&$&++ &$-!(!#!B! .!0%&!6$3("* 04B; .#+ A(!% "#$%, "'.!1&$&+, -*60!/ 

04B+ "')+#*$(3, " 3!!("$(3("++ 3 "$#!,(&!3(&'% #*3.#$0$1$&+$%. G 3(!7*3(+9$3-+7 

3$(,7 01, #$*1+<*:++ >4&-:++ 4<1* &$ ,"1,$(3, &$!)7!0+%'% 431!"+$ .#!7!60$&+$ 
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.!(!-* .! "3$% 04B*%, "7!0,;+% " &$B!. F!A(!%4 " (*-+7 %!0$1,7 0!.43-*$(3, 34;$3(-

"!"*&+$ :+-1!" + .$($12. 

=*60'/ "&4(#$&&+/ 4<$1 3(!7*3(+9$3-!/ 3$(+ "'.!1&,$( 0"$ >4&-:++, !0&* +< 

-!(!#'7 -*3*$(3, "7!0* " 4<$1, * 0#4B*, H "'7!0*. D)'9&! A(+ >4&-:++ &*<'"*5( 

"7!0&!/ (!.#$0$1,$( 431!"+$, .#+ -!(!#!% 4<$1 %!6$( )'(2 "'.!1&$&) + "'7!0&!/ 

(!.#$0$1,$( 3!"!-4.&!3(2 431!"+/, 3",<*&&'7 3 #$<412(*(!% "'.!1&$&+, 4<1*). E#4B+-

%+ 31!"*%+, 3 .!%!;25 "'7!0&!/ >4&-:++ 4-*<'"*$(3,, 0!16&' 1+ "'.!1&,(23, "3$ 

!.$#*:++, -!(!#'% 0*&&'/ 4<$1 &$.!3#$03("$&&! .#$08$3("4$(, +1+ (!12-! !0&* +< 

&+7. 

G ($!#++ 3$($/ 3 "!<"#*(*%+ .#$0.!1*B*$(3,, 9(! B#*> ( , )G E U , &* !3&!"$ -!(!-

#!B! 3!<0*&* %!0$12, -!&$9$&, (.$.  !E , + !)1*0*$( 31$045;+%+ 3"!/3("*%+: 

1. J%$$( !0&4 &*9*12&45 "$#8+&4 oi  H "7!0 3$(+, 01, -!(!#!/ "'.!1&,$(3, 
" #$
oi
Ã , B0$ "

oi
Ã  H %&!6$3("! 3!)'(+/, +< -!(!#'7 +37!0,( #*)!(', "7!0,;+$ " "$#8+-

&4  , + ni  H "'7!0. F#+ A(!% &*3(4.1$&+$ 3!)'(+, ni  !<&*9*$( -!&$: #*<#*)!(-+. 

2. K&!6$3("! 04B B#*>* G  &$!0&!#!0&! + 3!3(!+( +< 04B (+.* ( , )i j , -!(!#'$ 

0!16&' )'(2 "'.!1&$&' 3 "$#!,(&!3(25, #*"&!/ 1, + 04B "!<"#*(!" (+.* ( , )b e , #$*1+-

<*:+, -!(!#'7 .#!+37!0+( 3 "$#!,(&!3(25 ,0 1  be beP P . 

K&!6$3("! 04B {( , )}# gi j U  .#$03(*"1,$( 3!)!/ 3.+3!- 04B 0$($#%+&+#!"*&&!B! 

B#*>* ( , )g gG E U , !(!)#*6*5;$B! %!0$1+#4$%45 #*<#*)!(-4 )$< 49$(* 3+(4*:+/, .!#!-

60*5;+7 "!<"#*('. D)!<&*9+% %&!6$3("! 04B "!<"#*(* {( , )}#bU b e . I!B0* 

\#b gU U U . E4B* "!<"#*(* ( , )% bb e U , <*%'-*, " B#*>$ ( , )G E U  .4(+, 3!$0+&,5;+$ 

"$#8+&4 b  )!128$B! #*&B* 3 "$#8+&!/ e  %$&28$B! #*&B*, .!#!60*$( " &$% 3149*/&'$ 

-!&(4#'.  

3. K&!6$3("! "$#8+& E  B#*>* (*-6$ &$ ,"1,$(3, !0&!#!0&'% + 3!3(!+( +< 

"$#8+& ,%x Y X ; .#+9$% #  E Y X . L0$32 Y  %&!6$3("! "$#8+&, &* "7!0$ -!(!#'7 

#$*1+<4$(3, 1!B+9$3-*, !.$#*:+, «J». 

G %&!6$3("! X  "7!0,(, "!-.$#"'7, "3$ "$#8+&' b , +< -!(!#'7 "!<%!6$& "!<-

"#*(: 1{ }#b X , +, "!-"(!#'7, "3$ "$#8+&', " -!(!#'$ "!<%!6$& "!<"#*( 2{ }#e X  * 
1 2#  X X X .  

F#+ A(!% "$#8+&' 1%b X  ,"1,5(3, "$(",;+%+3, "$#8+&*%+, -!(!#'$ #$*1+-

<45( !0+& +< 0"47 "!<%!6&'7 !)!);$&&'7 +37!0!": 

H 3 !.#$0$1$&&!/ "$#!,(&!3(25 .#!0!16+(2 #*<#*)!(-4 .! &*.#*"1$&+,%, !.#$-

0$1,$%'% +37!0,;+%+ 04B*%+; 

H " #$<412(*($ 3149*/&'7 +37!0!" 3!)'(+/ "$#&4(23, - .!"(!#$&+5 46$ .#!/-

0$&&'7 A(*.!" #*<#*)!(-+. 

G$#8+&' 2%e X  #$*1+<45( 1!B+9$3-45 !.$#*:+5 ^ &* "7!0$, 9(! !<&*9*$( &*-

3(4.1$&+$ 3!)'(+, .#+ "'.!1&$&++ "3$7 "7!0,;+7 " &$B! 0$($#%+&+#!"*&&'7 #*)!( 

1+)! .#+ "!<&+-&!"$&++ 3!!("$(3("45;$/ 04B+ "!<"#*(*.  

4. G .#!3($/8$% 3149*$ .#+&,(!, 9(! 04B+ "!<"#*(* ( , )% bb e U  +%$5( 31$045-

;45 .#!3(45 3(#4-(4#4: ,{( , ), }b eb e P , B0$ "$1+9+&* ,b eP  $3(2 "$#!,(&!3(2 #$*1+<*:++ 

04B+ "!<"#*(* ( , )b e . G )!1$$ 31!6&'7 %!0+>+-*:+,7 0*&&!/ %!0$1+ 04B* "!<"#*(* 

( , )b e  %!6$( #*<"!#*9+"*(23, " .!0B#*> #*)!( beG , +%$5;+/ &$&41$"45 .#!0!16+-

($12&!3(2 + 3(!+%!3(2 #$*1+<*:++.  
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5. E1, -*60!/ 0$($#%+&+#!"*&&!/ 04B+ B#*>* ( , )i j  !.#$0$1$&* 7*#*-($#+3(+-* 

"#$%$&+ >!#%+#!"*&+, (+1+ !)#*)!(-+) 0!-4%$&(* ijt . =#!%$ A(!B! <*0*$(3, .*#*%$(# 

ij&  (-*- .#*"+1!, 0 1 'ij& ) – -!A>>+:+$&( +<%$&$&+, 01+($12&!3(+ >!#%+#!"*&+, 

0!-4%$&(* .#+ .!"(!#&!% +3.!1&$&++ (+3.#*"1$&++, 0!#*)!(-$), (.$. $31+ 0!-4%$&( 

( , )i j  " #$<412(*($ "!<"#*(!" #$*1+<4$(3, " k -/ #*<, (! .#!0!16+($12&!3(2 #*)!(' )4-

0$( "'9+31,(23, .! >!#%41$ 1"#k k
ij ij ijt t& . 

E1, <*0*&&!B! -!&(4#* ( , )b e  + "$#!,(&!3(+ .#!7!60$&+, .! &$%4 ,b eP , !.#$0$-

1,$(3, "$#!,(&!3(2 "'7!0* +< -!&(4#* .#+ m--#*(&!% .#!7!60$&++ .! &$%4 ( . I!B0*, 

3!B1*3&! -!1+9$3("4 m  "!<%!6&'7 .#!7!0!" .! -!&(4#4, .!31$ -!(!#!B! %' 3 "$#!,(-

&!3(25 (  +< &$B! "'7!0+%: ,1# " m
b eP( , 31$0!"*($12&! 

,

ln(1 )

ln

"
#

b e

m
P

(
. 

I*-+% !)#*<!%, %!0$12 .#!:$33!" &* A(*.*7 +&+:+*:++ + .1*&+#!"*&+, .#!$-(* 

%!6&! .#$03(*"+(2 " "+0$ *12($#&*(+"&!/ 3$(+ 3 "!<"#*(*%+. E1, 3(#4-(4#&!B! + >!#-

%*1+<!"*&&!B! .#$03(*"1$&+, 0*&&!/ 3$(+ :$1$3!!)#*<&! +3.!12<!"*(2 3$(+ F$(#+. 

F#+%$&$&+$ %$(!0* +%+(*:+!&&!B! %!0$1+#!"*&+, 01, *&*1+<* .#!:$33!" >!#-

%+#!"*&+, 0!-4%$&(*:++ .!<"!1+( .#!B&!<+#!"*(2 "#$%,, &* -!(!#!$ &$!)7!0+%! )4-

0$( .#!01+(2 .#!:$33' " 3",<+ 3 .#!"$#-!/ 0!-4%$&(*:++, + !("$(+(2 &* "!.#!3' ! 3!-

!(&!8$&++ 3#!-!" + "$#!,(&!3($/ )$<!8+)!9&!B! !>!#%1$&+, 0!-4%$&(*:++.  

E*&&*, %!0$12 3$($/ 3 "!<"#*(*%+ $3($3("$&&! !3&!"'"*$(3, &* "!<&+-&!"$&++ 

" 7!0$ "'.!1&$&+, .#!$-(* !#B*&+<*:+!&&'7 + ($7&+9$3-+7 #+3-!", " 3",<+ 3 -!(!#'-

%+ + .#!+37!0+( "!<"#*( &* (4 +1+ +&45 #*)!(4. 

I*-+% !)#*<!%, " 0*&&!/ #*)!($ ".$#"'$ #*<#*)!(*&! B#*>!"!$ .#$03(*"1$&+$ 

.#!:$33!" !)#*)!(-+ 0!-4%$&(*:++ .#!$-(* 01, +%+(*:+!&&!B! %!0$1+#!"*&+, $B! 

#$*1+<*:++, * (*-6$ .!149+1 0*12&$/8$$ #*<"+(+$ %$(!0 +%+(*:+!&&!B! %!0$1+#!"*-

&+, .4($% $B! .#+%$&$&+, 01, *&*1+<* .#!:$33!" !)#*)!(-+ .#!$-(&!/ 0!-4%$&(*:++. 
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