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56578&89: ;8< 86 &=>?:6&5=8< @A:6;8 8 >B=5C7:68D 

=8 ;5?8 C8=&>57E6@F@ B=:GB=8D&8D 65 @ 6@C: 

 &5&8 &89: ;@F@ ?@G:78=@C568D 

H. I. B!+$"'- ( 3,")-B!)!(JK(2) 

  !"#$% ! &'$"%(%)* !)()"+, (),-./.0%1 2./34.1 %-()&)! 5&)6!('"/#)( ('7'# 

.&0'-%$'8%.--'# !(&97(9&', 7'7 "%&(9'/3-.) 5&)65&%#(%), " &'*7', 7.(.&.0. -'%2./)) 

5./-. &)'/%$9:(!# ('7%) !".1!("' !%!()*, 7'7 '6'5(%"-.!(3, 0%27.!(3 % 95&'"/#)*.!(3 

[1]. ;&% <(.* ")!3*' '7(9'/3-' 5&.2/)*' !.")&4)-!("."'-%# '-'/%(%=)!7.0. %-!(&9-

*)-('&%# &%!7-*)-)6>*)-(' 6/# "%&(9'/3-.0. 5&)65&%#(%#. 

?)/3: %!!/)6."'-%# #"/#)(!# &'$&'2.(7' *.6)/)1 % *)(.6." .8)-7% % .5(%-

*'/3-.0. 95&'"/)-%# &%!7'*% "%&(9'/3-.0. 5&)65&%#(%#, .!-."'--+, -' 5&%*)-)-%% 

*)(.6." &%!7-*)-)6>*)-(', %*%('8%.--.0. *.6)/%&."'-%# % '-'/%(%=)!7%, %*%('8%-

.--+, !%!()*.  

@/# 6.!(%>)-%# 5.!('"/)--.1 8)/% 2+/% &)4)-+ !/)69:A%) $'6'=%: 

• 5.!(&.)-%) !(&97(9&+ "%&(9'/3-.0. 5&)65&%#(%#, "7/:='# 5.62.& -'%/9=4%, 

7'-6%6'(." -' &./3 '0)-(." "%&(9'/3-.0. 5&)65&%#(%# c 5.*.A3: *)(.6' '-'/%$' %)-

&'&,%1 (*)(.6 B. C''(%);  

• &'->%&."'-%) &%!7-D'7(.&." % .5&)6)/)-%) !()5)-% %, "/%#-%# -' .2A%1 

9&.")-3 &%!7' !(&'()0%% "%&(9'/3-.0. 5&)65&%#(%# ! 5.*.A3: *)(.6' '-'/%$' %)&'&-

,%1; 

• &'$&'2.(7' % &)'/%$'8%# -' 7.*53:()&) !('(%!(%=)!7.1 *.6)/% 6"%>)-%# D%-

-'-!."+, 5.(.7." "%&(9'/3-.0. 5&)65&%#(%#, .!-."'--.1 -' 5&%*)-)-%% *)(.6' E.--

()-F'&/. % 5.$"./#:A)1 9=%(+"'(3 !(.,'!(%=)!7%1 ,'&'7()& 5'&'*)(&." "-)4-)1 % 

"-9(&)--)1 !&)6+;  

• 5.!(&.)-%) % &)'/%$'8%# -' 7.*53:()&) !('(%!(%=)!7.1 *.6)/% 95&'"/)-%# 

&%!7'*% 5&)65&%#(%#, 5&% 5.!(&.)-%% 7.(.&.1 2+/% &)'/%$."'-+ %$")!(-+) " ().&%% 

&%!7-*)-)6>*)-(' *)(.6+ *%-%*%$'8%% &%!7.";  

• &'!!*.(&)-%) ".$*.>-.!(% 5&%*)-)-%# .5(%*%$'8%.--+, 5.6,.6." 7 95&'"-

/)-%: &%!7'*% 5&)65&%#(%#. 

  &'2.() [2] -' 5&%*)&) %-")!(%8%.--.0. 5&.)7(' 5. !.$6'-%: "%&(9'/3-.0. 

%$6'()/3!7.-5./%0&'D%=)!7.0. 5&)65&%#(%# 5&%".6%(!# 5.!(&.)-%) *'()*'(%=)!7.0. 

.5%!'-%# D9-78%.-%&."'-%# ()&&%(.&%'/3-. &'!5&)6)/)--.1 5&.%$".6!(")--.1 !%!-

()*+ ! !)()".1 .&0'-%$'8%)1.  %&(9'/3-.) 5&)65&%#(%) *.>)( &'!!*'(&%"'(3!# 7'7 

5&.%$".6!(")--'# !(&97(9&' " "%6) !)(%, "7/:=':A)1 " !)2# #6&. (-)2./349: 0&9559 

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

"%&(9'/3-.0. 5&)65&%#(%#, $'-%*':(!# )0. <7!5/9'('8%)1 % *'&7)(%-0.* % #"/#:(!# )0. 

"/'6)/38'*%) % *-.>)!(". '0)-(."-5&)65&%#(%1 [1].   7'=)!(") '0)-(." "%&(9'/3-.0. 

%$6'()/3!7.0. 5&)65&%#(%# 5&%"/)7':(!# ('7%) 7.*5'-%%, 7'7: 

• !(96%# 5. Web-6%$'1-9 (6/# !.$6'-%# !'1(' "%&(9'/3-.0. 5&)65&%#(%#); 

• 7.-!'/(%-0."'# 7.*5'-%# (6/# 5&.")6)-%# *'&7)(%-0."+, %!!/)6."'-%1 &+--

7." 5)='(-.1 5&.6978%%); 

• &)7/'*-.) '0)-(!(". (6/# !(%*9/%&."'-%# % D.&*%&."'-%# !5&.!' -' %$6'-%#); 

• 7.*5'-%# 5. 6.5)='(-.1 5.60.(."7) %$6'-%#; 

• (%5.0&'D%# (6/# 5)='(% (%&'>' % &)'/%$'8%% 5.!/)5)='(-.1 !('6%% 5.60.(."-

7% %$6'-%1);  

• /.0%!(%=)!7'# 7.*5'-%# (6/# 6.")6)-%# 5)='(-.1 5&.6978%% 6. 5.(&)2%()/)1). 

F -'%2./)) "'>-+* 5&% 5&.)7(%&."'-%% "%&(9'/3-.0. %$6'()/3!7.-

5./%0&'D%=)!7.0. 5&)65&%#(%# .(-.!%(!# $'6'=' .5(%*'/3-.0. 5.62.&' '0)-(.", $'-
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7/:=':A'#!# " "+2.&) 5. $'6'--.*9 -'2.&9 7&%()&%)" %$ *-.>)!("' ".$*.>-+, 7'--

6%6'(." -' &./3 '0)-(' ('/3()&-'(%") -'%2./)) 5&)65.=(%()/3-.0.. @/# .5(%*%$'8%% 

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

2.('--+1 %$")!(-+* !5)8%'/%!(.* 5. %!!/)6."'-%: .5)&'8%1 B. C''(% [3]. 

G6-.1 %$ 5&.2/)* " ().&%% % 5&'7(%7) "%&(9'/3-.0. 5&)65&%#(%# #"/#)(!# &'$-

&'2.(7' '6)7"'(-+, *'()*'(%=)!7%, *.6)/)1 D9-78%.-%&."'-%# 6'--.0. 7/'!!' .&0'-

-%$'8%.--+, !%!()*. H' .!-.") %$9=)-%# ().&%% % 5&'7(%7% *)-)6>*)-(' % *'&7)(%--

0' 5&)65&%#(%# .(&'!/% 5)='(% 2+/' &'$&'2.('-' !('(%!(%=)!7'# *.6)/3 6"%>)-%# D%-

-'-!."+, 5.(.7." "%&(9'/3-.0. %$6'()/3!7.-5./%0&'D%=)!7.0. 5&)65&%#(%#.  

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

!("%) -' %!!/)69)*9: !%!()*9, ")&.#(-.!(3: 5.#"/)-%# <(%, !.2+(%1 % .8)-7.1 ".$-

*.>-.0. 9A)&2' " &)$9/3('() -'!(95/)-%# <(%, !.2+(%1 [4]. @/# &)4)-%# $'6'=% &'--

>%&."'-%# &%!7-D'7(.&." % .5&)6)/)-%# !()5)-% %, "/%#-%# -' .2A%1 9&.")-3 &%!7' 

5&.)7(' 5. !.$6'-%: "%&(9'/3-.0. 5&)65&%#(%# ('7>) *.>)( 2+(3 %!5./3$."'- *)(.6 

'-'/%$' %)&'&,%1. 

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

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

-% "/%#-%# <(%, &%!7-D'7(.&." -' 5.")6)-%) 7&%()&%)" <DD)7(%"-.!(% !(&'()0%%. 

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

7.&&)7(%&."7% -.&*+ 6%!7.-(', *)(.6 “6)&)"' &)4)-%1”, '-'/%$ =9"!("%()/3-.!(%, 

'-'/%$ !8)-'&%)", *)(.6 %*%('8%.--.0. *.6)/%&."'-%#. H'%2./)) (.=-+* 5&% '-'/%$) 

<DD)7(%"-.!(% % &%!7' !(&'()0%1 #"/#)(!# !('(%!(%=)!7.) *.6)/%&."'-%) 6"%>)-%# 

6)-)>-+, 5.(.7." "%&(9'/3-.0. 5&)65&%#(%#, 9=%(+"':A)) ")&.#(-.!(-+1 ,'&'7()& 

&%!7-D'7(.&." % 5.$"./#:A)) -) (./37. .8)-%"'(3, -. % 95&'"/#(3 &%!7'*% !(&'()0%1. 

I)'/%$9)*+1 5&% 5&%*)-)-%% *)(.6' E.-()-F'&/. 7.*5/)7!-+1 5.6,.6 7 .8)-7) &%!-

7' $'7/:=')(!# " (.*, =(. 6/# '-'/%(%7' 5&)6!('"/#)(!# ".$*.>-+* '-'/%$%&."'(3 

&'$/%=-+) %$*)&%()/% &%!7' – &'!5&)6)/)-%) ")&.#(-.!()1, .8)-7% *'()*'(%=)!7.0. 

.>%6'-%#, !&)6-)7"'6&'(%=)!7.0. .(7/.-)-%#, 7.<DD%8%)-(' "'&%'8%%. @/# 7./%=)!(-

")--.1 .8)-7% &%!7' 2+/ %!5./3$."'- % ('7.1 5.7'$'()/3, 7'7 ")&.#(-.!(3 &)'/%$'8%% 

<DD)7(%"-.0. 5&.)7('. 

;&.8)!! !.$6'-%# "%&(9'/3-.0. 5&)65&%#(%# *.>-. &'!!*'(&%"'(3 7'7 %-")!(%-

8%.--+1 5&.)7(, 6/# .8)-7% <7.-.*%=)!7.1 <DD)7(%"-.!(% 7.(.&.0. *.09( 2+(3 %!-

5./3$."'-+ %$")!(-+) " ().&%% %-")!(%8%.--.0. 5&.)7(%&."'-%# 5.7'$'()/%. 

J*%('8%.--'# *.6)/3 6"%>)-%# 6)-)>-+, 5.(.7." 5&)65&%#(%#, .!-."'--'# -' 

5&%*)-)-%% *)(.6' E.-()-F'&/., %*))( "%6 
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06) NPV – =%!(+1 5&%")6)--+1 6.,.6 ("+,.6-.1 5.7'$'()/3); 

CFt – =%!(+1 6)-)>-+1 5.(.7 %-()&"'/' (*)!#8') t;  

r – !('"7' 6%!7.-(%&."'-%#;  

T – 6/%()/3-.!(3 &)'/%$'8%% 5&.)7(', " %-()&"'/', t;  

I0 – 5)&".-'='/3-+) %-")!(%8%%;  

z – 5.()&% .( &)'/%$'8%% &%!7-D'7(.&'; 

z ),m(N zz

2
%&  – !/9='1-'# ")/%=%-', 5.6=%-)--'# -.&*'/3-.*9 $'7.-9 &'!5&)6)-

/)-%# c $'6'--+*% 5'&'*)(&'*% mz %  
2

z; 
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mz – *'()*'(%=)!7.) .>%6'-%) !/9='1-.1 ")/%=%-+ z; 

 
2

z – 6%!5)&!%# !/9='1-.1 ")/%=%-+ z; 

! – 6%!7&)(-'# !/9='1-'# ")/%=%-', *.6)/%&9:A'# &)'/%$'8%: &%!7-D'7(.&' % 

5&%-%*':A'# $-'=)-%) 1 ()!/% %*))( *)!(. &)'/%$'8%# &%!7-D'7(.&') ! ")&.#(-.!(3: 

K % 0 (&)'/%$'8%# &%!7-D'7(.&' .(!9(!("9)() ! ")&.#(-.!(3: (1 – K); K – $'6'--+1 9&.-

")-3 ")&.#(-.!(% &)'/%$'8%% &%!7-D'7(.&'. 

L5&'"/)-%) &%!7'*% $'7/:=')(!# " %6)-(%D%7'8%% % '-'/%$) &%!7." % "+&'2.(-

7) 5/'-."+, *)& 5. *%-%*%$'8%% -)0'(%"-+, 5.!/)6!("%1 -'!(95/)-%# &%!7."+, !.-

2+(%1. F %$")!(-+* *)(.6'* 95&'"/)-%# &%!7'*% .(-.!#(!# ('7%) *)(.6+, 7'7 6%")&-

!%D%7'8%#, 97/.-)-%) .( &%!7.", 7.*5)-!'8%# % /.7'/%$'8%# [4].   &'2.() [2] %!5./3-

$."'/!# *)(.6 !(&',."'-%# &%!7', 5&)6!('"/#:A%1 !.2.1 ".$*.>-+1 !5.!.2 !-%>)-%# 

&%!7' % $'7/:=':A%1!#, 5. !9A)!("9, " 5)&)6'=) .5&)6)/)--.1 6./% &%!7' !(&',.".1 

7.*5'-%%. ;&% <(.* 6/# 95&'"/)-%# &%!7.* 5&)6/'0')(!# *.6%D%8%&."'--'# !('(%-

!(%=)!7'# *.6)/3 6"%>)-%# D%-'-!."+, 5.(.7." 5&)65&%#(%#, .!-."'--'# -' "7/:=)-

-%% " %!,.6-9: *.6)/3 5)&)*)--+, % 5'&'*)(&.", !..(")(!("9:A%, &)'/%$'8%% '-(%-

&%!7."+, *)&.5&%#(%1:  
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06) wt – &)09/#&-+) !(&',."+) "$-.!+ -' '-(%&%!7."+) *)&.5&%#(%# " %-()&"'/) t;  

s – &'$*)& !(&',.".1 5&)*%%. 

  ().&%% &%!7-*)-)6>*)-(' 5.7'$+"')(!#, =(. %*%('8%.--.) *.6)/%&."'-%) 

*)(.6.* E.-()-F'&/. *.>)( 2+(3 %!5./3$."'-. ('7>) % 6/# 5.!(&.)-%# .5(%*%$'8%-

.--+, *.6)/)1 95&'"/)-%# &%!7'*% ! 8)/3: "+2.&' *%-%*'/3-.0. 9&."-# &%!7' 5&% 

$'6'--.1 .>%6')*.1 <7.-.*%=)!7.1 <DD)7(%"-.!(% %-")!(%8%.--.0. 5&.)7(' %/% 

*'7!%*'/3-.1 <7.-.*%=)!7.1 <DD)7(%"-.!(% 5&.)7(' 5&% $'6'--.* 5&)6)/3-. 6.59!-

(%*.* 9&."-) &%!7' [5].  

  &'*7', D%7!%&."'--.0. *)(.6' 95&'"/)-%# &%!7'*% .5(%*%$'8%.--+1 5.6-

,.6 *.>)( 2+(3 &)'/%$."'- 6"9*# !5.!.2'*%.   5)&".* !5.!.2) -).2,.6%*. *%-%*%-

$%&."'(3 ")&.#(-.!(3 &%!7' %-")!(%8%.--.0. 5&.)7(' P(NPV < 0), .2)!5)=%"'# 5&% 

<(.* .>%6')*9: <DD)7(%"-.!(3 5&.)7(', -) *)-349: *%-%*'/3-. 6.59!(%*.0. $-'-

=)-%# 5.7'$'()/# .>%6')*.1 <DD)7(%"-.!(% m"#$. ;&% ('7.1 5.!('-."7) .5(%*%$'8%-

.--'# $'6'=' 296)( %*)(3 !/)69:A%1 "%6: 

-'1(% min P(NPV<0)  

5&% 9!/."%% M(NPV) M m6.5 , 

06) P – !%*"./ ")&.#(-.!(%; 

P(NPV<0) – ")&.#(-.!(3 &)'/%$'8%% -)<DD)7(%"-.0. 5&.)7('; 

NPV – 5.7'$'()/3 <7.-.*%=)!7.1 <DD)7(%"-.!(% 5&.)7(' (=%!(+1 5&%")6)--+1 

6.,.6); 

M(NPV) – *'()*'(%=)!7.) .>%6'-%) 5.7'$'()/# NPV. 

;&% "(.&.* !5.!.2) -',.6%(!# *'7!%*9* .>%6')*.1 <DD)7(%"-.!(% 5&.)7(' 

M(NPV) 5&% -).2,.6%*.!(% .2)!5)=)-%# 9&."-# ")&.#(-.!(% &%!7' 5&.)7(', -) 5&)"+-

4':A)0. *'7!%*'/3-. ".$*.>-.0. $-'=)-%# 5.7'$'()/# &%!7."'--.!(% 5&.)7(' p"#$.  

  <(.* !/9=') .5(%*%$'8%.--'# $'6'=' $'5%!+"')(!# !/)69:A%* .2&'$.*: 
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-'1(% max M(NPV) 

5&% 9!/."%% P(NPV<0) % p"#$ . 

I)4)-%#*% <(%, $'6'= 296)( -'2.& (x
*

1, x
*

2,…, x
*

n, P
*
(NPV<0)), M

*
(NPV), !.!(.#-

A%1 %$ .5(%*'/3-+, $-'=)-%1 95&'"/#)*+, 5)&)*)--+, x1, x2,…, xn % .5(%*%$%&9)-

*+, 5.7'$'()/)1. @/# -',.>6)-%# <(.0. -'2.&' *.>-. 5&%*)-%(3 ('7%) %$")!(-+) *)-

(.6+ *'()*'(%=)!7.0. 5&.0&'**%&."'-%#, 7'7 /%-)1-.) %/% -)/%-)1-.) 5&.0&'**%&.-

"'-%). @/# &)'/%$'8%% .5(%*%$'8%.--+, 5.6,.6." -).2,.6%*. $'6'(3 D9-78%.-'/3-

-+) $'"%!%*.!(% ")&.#(-.!(% &)'/%$'8%% -)<DD)7(%"-.0. 5&.)7(' P(NPV<0) = 

f(x1, x2,…, xn) % .>%6')*.0. $-'=)-%# <DD)7(%"-.!(% M(NPV) = f(x1, x2,…, xn) .( 95&'"-

/#)*+, 5)&)*)--+, x1, x2,…, xn. N(. *.>-. .!9A)!("%(3 59()* '55&.7!%*'8%% $'"%!%-

*.!()1 ! 5.*.A3: 5/'-%&."'-%# <7!5)&%*)-(' [6]. I)$9/3(%&9:A%*% 5.7'$'()/#*% 

5&% 5.!(&.)-%% &)0&)!!%% 2969( $-'=)-%# 5.7'$'()/)1 <DD)7(%"-.!(% % !()5)-% &%!7', 

5./9=)--+) " &)$9/3('() %*%('8%.--.0. *.6)/%&."'-%# 6/# 7'>6.0. «.5+('». ;.6 

.5+(.* 5.-%*')(!# &'!=)( "+,.6-+, 5'&'*)(&." *'()*'(%=)!7.1 *.6)/% %-")!(%8%-

.--.0. 5&.)7(' 5. !.$6'-%: "%&(9'/3-.0. 5&)65&%#(%# 5&% $'6'--.1 7.*2%-'8%% D'7-

(.&.". 

@'/3-)14%* &'$"%(%)* .5(%*%$'8%.--.0. 5.6,.6' 7 95&'"/)-%: &%!7'*% #"-

/#)(!# 5.%!7 -'%/9=4)0. *)(.6' 95&'"/)-%# &%!7'*%. @/# 95&'"/)-%# &%!7'*% %-")-

!(%8%.--.0. 5&.)7(' *.09( 2+(3 %!5./3$."'-+ &'$/%=-+) '/3()&-'(%"-+) *)(.6+ 

95&'"/)-%# &%!7'*%. H'5&%*)&, *.>-. !&'"-%"'(3 *)>69 !.2.1 ('7%) %$")!(-+) *)(.-

6+ 95&'"/)-%# &%!7'*%, 7'7 *)(.6 97/.-)-%# .( &%!7." (*)(.6 !(&',."'-%# &%!7.") % 

*)(.6 6%")&!%D%7'8%%. B.06' -' 5)&".* <('5) .!9A)!("/#)(!# 5.%!7 .5(%*'/3-.0. 

!5.!.2' " &'*7', 7'>6.0. %$ '/3()&-'(%"-+, *)(.6.", ' $'()* -' "(.&.* <('5) 5&.".-

6%(!# "+2.& -'%/9=4)1 '/3()&-'(%"+. C&'"-)-%) '/3()&-'(%" .!9A)!("/#)(!# ! %!-

5./3$."'-%)* *'()*'(%=)!7.0. '55'&'(' 5&.")&7% !('(%!(%=)!7%, 0%5.()$ . &'")-!(") 

!&)6-%, $-'=)-%1. 

G2!9>6':(!# ".5&.!+ 5.!(&.)-%# '-'/%(%=)!7.1 !%!()*+ 95&'"/)-%# &%!7'*%, 

"+#"/)-%# -'%2./)) $-'=%*+, &%!7-D'7(.&." % *%-%*%$'8%% &%!7." !(&'()0%% "%&(9-

'/3-.0. 5&)65&%#(%# ! %!5./3$."'-%)* %*%('8%.--.1 !%!()*+ "OnyLogic" [7]. 

I'!!*'(&%"':(!# &)$9/3('(+ 5&.")6)--+, "+=%!/%()/3-+, <7!5)&%*)-(." 5. 

%*%('8%.--.*9 *.6)/%&."'-%: 95&'"/)-%# &%!7'*% !(&'()0%1 %$6'()/3!7.0. 5&)6-

5&%#(%# ! 5.*.A3: %*%('8%.--.1 !%!()*+ «AnyLogic». ;&%".6#(!# &)$9/3('(+ '-'-

/%$' -' 7.*53:()&) 6"9, %*%('8%.--+, *.6)/)1, &)'/%$9:A%, ('7%) *)(.6+ 95&'"-

/)-%# &%!7'*%, 7'7 97/.-)-%) .( &%!7' (*)(.6 !(&',."'-%#) % 7.*5)-!'8%#. 

  &'*7', &)'/%$'8%% 5)&".1 *.6)/% 2+/% %!!/)6."'-+ 6") !(&'()0%% 5&)65&%-

#(%# (2)$ 95&'"/)-%# &%!7.* % ! 95&'"/)-%)* &%!7.* ! %!5./3$."'-%)* !(&',."'-%#). 

;&% 5.!(&.)-%% *.6)/% 95&'"/)-%# &%!7'*% " %!,.6-9: %*%('8%.--9: *.6)/3 D9-7-

8%.-%&."'-%# 5&)65&%#(%# 2+/% "7/:=)-+ 5'&'*)(&+, .5&)6)/#:A%) "+5/'(9 &)09-

/#&-+, !(&',."+, "$-.!." % 5./9=)-%) !(&',.".1 5&)*%%. C&'"-%()/3-+1 '-'/%$ &)-

$9/3('(." "+=%!/%()/3-+, <7!5)&%*)-(." 5.7'$'/ 5&)65.=(%()/3-.!(3 6/# 5&)65&%-

#(%# !(&'()0%% !. !(&',."'-%)* &%!7'. 

;&% 5.!(&.)-%% "(.&.1 !('(%!(%=)!7.1 *.6)/% 95&'"/)-%# &%!7'*% 5&)65&%-

#(%# &'!!*'(&%"'/!# ('7.1 !9A)!(")--+1 &%!7 6/# "%&(9'/3-.0. 5&)65&%#(%#, 7'7 .(-

7'$ .( !.(&96-%=)!("' .6-.0. %/% -)!7./37%, '0)-(." 5&% "+5./-)-%% $'7'$'. ;&% 

<(.* .5&)6)/)--'# ='!(3 5&.6978%% -) 296)( &)'/%$."'-' % 5&)65&%#(%) 5.-)!)( 92+(-

7%. @/# *%-%*%$'8%% &%!7." 5&% &)'/%$'8%% $'7'$' 5&)6/'0')(!# &'!!*.(&)(3 9='!(%) 

" 5&.)7() '/3()&-'(%"-+, 7'-6%6'(." -' &./3 '0)-(' " !/9=') .(7'$' .( !.(&96-%=)!("' 

.!-."-.0. %!5./-%()/#. 
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L3"1M*!,$!. O-'/%$ &)$9/3('(." "+=%!/%()/3-+, <7!5)&%*)-(." 5. &)'/%$'-

8%% -' 7.*53:()&) 5&)6/'0')*+, !('(%!(%=)!7%, *.6)/)1 95&'"/)-%# &%!7'*% !(&'()-

0%1 %$6'()/3!7.0. 5&)65&%#(%# 5.6(")&>6')( 7.&&)7(-.!(3 &'!!*'(&%"')*+, 5.6,.6." 

7 5.!(&.)-%: '-'/%(%=)!7.0. %-!(&9*)-('&%# 95&'"/)-%# &%!7'*% "%&(9'/3-.0. 

5&)65&%#(%#. 

?)/)!..2&'$-. 5&.")!(% %!!/)6."'-%# 5. 5&%*)-)-%: % 6&90%, %$")!(-+, *)-

(.6." 95&'"/)-%# &%!7'*%, -'5&%*)& ('7%,, 7'7 !8)-'&-.) /.0%7.-")&.#(-.!(-.) 

95&'"/)-%) &%!7'*% [8]. 

;&)6!('"/#:(!# 5)&!5)7(%"-+*% 5.!('-."7' % &)'/%$'8%# $'6'= .5(%*'/3-.0. 

95&'"/)-%# &%!7'*% ! 9=)(.* &'$-.-'5&'"/)--.!(% <DD)7(' '-(%&%!7."+, *)&.5&%#-

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

?)/)!..2&'$-. " 6'/3-)14)* &'$"%(%) .5(%*%$'8%.--.0. 5.6,.6' 7 95&'"/)-

-%: &%!7'*%, !".6#A))!# 7 5.!(&.)-%: *.6)/)1 % *)(.6." 5.%!7' -'%/9=4)0. *)(.6' 

95&'"/)-%# &%!7'*%.   
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