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&567898968 676:;<6=99=>= 7=?8@65=A;96B &56 =<89C8 

69A8 :6<6=99DE &5=8C:=A @6:8F9DE &5=6GA=? :A 9; H;G8 

I=57=A=J9DE @696F 

7. A. G!/K",3$*, L. >. ?'!3+ (7,+"3() 

 !"#$%&'(")!&# – (*&! &+ !)&,(-## ").!/0 )$1#2%(" *#3%#-4!($%& -5,(6( *&-

!)7&8!( ')+"&")59#6($3 1'(7/:-#!!(6( 1'#*1'&3%&3, ';2("(*$%"( 2(%('(6( (%*)#% 

1'&('&%#% '#!%),#-4!($%& $ 1(+&<&& *(-6($'(8!(=, ) !# 2')%2($'(8!(= 1#'$1#2%&"/. 

>&%#=!(# 1'(&+"(*$%"( ?($$&=$2(= @#*#')<&& 7!(6&# 6(*/ !)0(*&%$3 " *-&%#-4!(7 & 

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

!(= (%')$-& $%')!/ 2)2 ,)+("(7; $#2%('; ## A2(!(7&2&.  !!(")<&(!!/= 1;%4 ')+"&%&3 

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

*#'!&+)<&& & '#2(!$%';2<&& -&%#=!/0 1'(&+"(*$%" *-3 "/"#*#!&3 &0 !) ;'("#!4 $(-

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

'),(%2# 1'(#2%(" $(+*)!&3 !("/0 $1#<&)-&+&'(")!!/0 -&%#=!/0 2(71-#2$(" *-3 

;*("-#%"('#!&3 1(%'#,!($%#= +)2)+8&2(" " "/$(2(2)8#$%"#!!(= -&%#=!(= 1'(*;2<&&. 

C *)!!/0 ;$-("&30 D('7&'(")!&# 6')7(%!(= &!"#$%&<&(!!(= 1(-&%&2& 3"-3#%$3 (*-

!&7 &+ 1'&('&%#%!/0 !)1')"-#!&= A2(!(7&8#$2(= & 1'(7/:-#!!(= $%')%#6&& 6($;-

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

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

%#0!(-(6&8#$2&= 1'(<#$$ &+6(%("-#!&3 (%-&"(2 " ')+("/0 1#$8)!(-,#!%(!&%("/0 D('-

7)0. E%&7 $1($(,(7, 1( ')+-&8!/7 (<#!2)7, &+6(%)"-&")#%$3 *( 65–80% "$#0 1'(&+"(-

*&7/0 " 7&'# (%-&"(2. @('7("(8!)3 -&!&3 – 6-)"!(# $&!0'(!&+&';59## +"#!( $-(.-

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

D('7)0. F% ## '),(%/ +)"&$3% 1'(&+"(*$%"#!!/# & A2(!(7&8#$2&# 1(2)+)%#-& -&%#=!(-

6( <#0). C !)$%(39## "'#73 " -&%#=!/0 <#0)0 ;$%)!)"-&")5%$3 )"%(7)%&+&'(")!!/# 

-&,( )"%(7)%&8#$2&# D('7("(8!/# -&!&& (G@>). 

C *)!!(7 *(2-)*# ')$$7)%'&")5%$3 7#%(*/ & 1'(6')77!/# $'#*$%"), 1(+"(-

-359&# (<#!&")%4 ADD#2%&"!($%4 &!"#$%&<&(!!/0 1'(#2%(" 1( $(+*)!&5 1'(&+"(*$%" 

(%-&"(2 !) ,)+# G@>. F<#!2) "/1(-!3#%$3 $ ;8#%(7 $1#<&D&2& 1'(&+"(*&7(= 1'(*;2-

<&&, '/!(8!(= 2(!H5!2%;'/ & 1'#*1(8%#!&= -&<, 1'&!&7)59&0 '#:#!&3 (>I?). F<#-

!&")%4$3 7(.#% 2)2 &!*&"&*;)-4!/= 1'(#2%, %)2 & 6';11) )-4%#'!)%&"!/0 1'(#2%(". C 

$-;8)#, #$-& &7##%$3 6';11) )-4%#'!)%&"!/0 1'(#2%(", &+ !## 1( '#+;-4%)%)7 (<#!2& 

"/,&')#%$3 !)&-;8:&=. I( &%(6)7 1'("#*#!!(= (<#!2& 7(6;% 1'&!&7)%4$3 $-#*;59&# 

'#:#!&3: #$-& +!)8#!&3 0)')2%#'&$%&2 !)&-;8:#6( &!"#$%&<&(!!(6( 1'(#2%) ;*("-#-

%"('35% >I?, %( 1'&!&7)#%$3 '#:#!&# ( #6( '#)-&+)<&&; #$-& !#%, %( )!)-&+&';5%$3 

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

1'("(*&%$3 +)!("(. 

J(+*)!&# !("(6( &-& 7(*#'!&+)<&3 &7#59#6($3 1'(&+"(*$%") (%-&"(2 !) ,)+# 

G@> – *($%)%(8!( *('(6($%(39)3 +)*)8) $ *-&%#-4!/7 $'(2(7 (2;1)#7($%&. C %)2&0 

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

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

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

7/7& *(0(*)7&. I($2(-42; $')"!&")#7/# 1(2)+)%#-& (%!($3%$3 2 ')+-&8!/7 7(7#!-

%)7 "'#7#!&, 2-58#"(= 1'(,-#7(= +*#$4 3"-3#%$3 1'(,-#7) &0 $(1($%)"-#!&3. B) '#-

+;-4%)% %)2&0 (<#!(2 ,(-4:(# "-&3!&# (2)+/")#% '3* (,H#2%&"!/0 & $;,H#2%&"!/0 ;$-

-("&=: %#71 &!D-3<&&, ')+7#' &!"#$%&<&= & 6#!#'&';#7/0 1($%;1-#!&=, 6('&+(!% 1'(-

6!(+&'(")!&3, ;'("#!4 2")-&D&2)<&& )!)-&%&2) & %.*. K 2'&%&8#$2&7 7(7#!%)7 " 1'(-

<#$$# (<#!2& &!"#$%&<&(!!(6( 1'(#2%) (%!($3%$3: )) 1'(6!(+&'(")!&# (,H#7(" '#)-&-
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+)<&& $ ;8#%(7 "(+7(.!(6( $1'($) !) 1'(*;2<&5; ,) (<#!2) 1'&%(2) *#!#.!/0 $'#*$%" 

1( 6(*)7. 

C (,9#7 "&*# &!"#$%&<&(!!/= 1'(#2% P 7(.!( 1'#*$%)"&%4 " "&*# $-#*;59#= 

7(*#-& [1]: P = {ICj, CFk, n, r}, 6*# ICj – &!"#$%&<&3 " j-7 6(*;, j = 1, 2,…, m (m   n, 8)$-

%( $8&%)#%$3, 8%( m = 1); CFk – 1'&%(2 ((%%(2) *#!#.!/0 $'#*$%" " k-7 6(*; (*#!#.!/= 

1(%(2 +) k-= 6(*), k = 1, 2,…, n; n – 1'(*(-.&%#-4!($%4 1'(#2%); r – $%)"2) *&$2(!%&'(-

")!&3. 

J;9#$%";#% 7!(.#$%"( 2'&%#'&#" (<#!2& ADD#2%&"!($%& &!"#$%&<&(!!/0 1'(-

#2%(". L-3 '#:#!&3 1($%)"-#!!(= +)*)8& &$1(-4+;5%$3 $-#*;59&# 2'&%#'&& [1]: 8&$-

%/= 1'&"#*#!!/= ADD#2% (Net Present Value, NPV), &!*#2$ '#!%),#-4!($%& (Profitability 

index, PI) & "!;%'#!!33 !('7) *(0(*!($%& (1'&,/-&) &!"#$%&<&& (Internal rate of return, 

IRR). 
M(*("(= 1'&%(2 *#!#.!/0 $'#*$%" +)"&$&% (%: *(0(*) (% '#)-&+)<&& 1'(*;2<&& 

+) 6(*, &+*#'.#2 +) 6(* & !)-(6) !) 1'&,/-4, ;1-)8#!!(6( +) 6(*. F*!&7 &+ 6-)"!/0 

D)2%('(", "-&359&0 !) "#-&8&!; *(0(*) (% '#)-&+)<&& 1'(*;2<&& +) 6(*, !)'3*; $ '/-

!(8!(= 1(%'#,!($%45 & <#!(=, 3"-3#%$3 2(-&8#$%"( 6(*!/0 (%-&"(2, &+6(%("-#!!/0 !) 

G@> +) 6(*. I'(6!(+&'(")!&# 2(-&8#$%") 6(*!/0 (%-&"(2, &+6(%("-#!!/0 !) G@> +) 

6(*, – *($%)%(8!( $-(.!)3 +)*)8). I(* 6(*!(= (%-&"2(= [2], [3] ,;*#7 1(!&7)%4 (%-&"-

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

N#0!(-(6&8#$2&# 0)')2%#'&$%&2& (%-&"2&: 1) "'#73 (% &+6(%("-#!&3 1(-;D('7/ *( 

$,('2& D('7/; 2) "'#73 (% $,('2& D('7/ *( +)-&"2&; 3) %#71#')%;') 7#%)--) 1'& +)-

-&"2# D('7/; 4) 1'(*(-.&%#-4!($%4 (0-).*#!&3 (%-&"2& " D('7#; 5) 1'(*(-.&%#-4-

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

$7#$&, &+ 2(%('(= ,/-) &+6(%("-#!) D('7); 7) $(*#'.)!&# $1#<&)-4!(= %#0!(-(6&8#-

$2(= *(,)"2& " D('7("(8!(= $7#$&, &+ 2(%('(= ,/-) &+6(%("-#!) D('7). B) +!)8#!&3 

A%&0 1)')7#%'(" $;9#$%"#!!(# "-&3!&# (2)+/")5% 2(!$%';2%&"!/# ($(,#!!($%& 2(!-

2'#%!(= G@>, 1'($%(& (,(';*(")!&3, "0(*39#6( " $($%)" G@>, 2")-&D&2)<&3 1#'$(-

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

,;*#7 $8&%)%4 *)!!;5 (%-&"2; !#6(*!(=. 

I(* )-4%#'!)%&"!/7 1'(#2%(7 [2], [3] ,;*#7 1(!&7)%4 $("(2;1!($%4 A2(!(7&-

8#$2&0 (<#!/ !) (%-&"2&, $/'4#, A!#'6('#$;'$/ & *'.), %#0!(-(6&8#$2&0 (0)')2%#'&$%&-

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

!/0 %#-#.#2 & *'.) & 1'(&+"(*$%"#!!/0 (2(-&8#$%"( 6(*!/0 (%-&"(2 (1'#*#-#!!(6( 

%&1) &+6(%("-#!!/0 !) G@> +) 6(*; 2(ADD&<&#!%/ &$1(-4+(")!&3 ;$%'(=$%", "0(*3-

9&0 " $($%)" 1'(&+"(*$%"#!!/0 ;8)$%2(" -&!&& & *'.) 1)')7#%'(", (1&$/")59&0 1'(-

#2% G@>. 

 7##%$3 *") !)&,(-## ')$1'($%')!#!!/0 1(*0(*) 2 ')$8#%; 1#'#8&$-#!!/0 "/-

:# 2'&%#'&#" (<#!2& ADD#2%&"!($%& &!"#$%&<&(!!/0 1'(#2%(" [1]: *#%#'7&!&'(")!-

!/= & $%(0)$%&8#$2&= (!) ($!("# 7#%(*) $%)%&$%&8#$2&0 &$1/%)!&=). I'& &$1(-4+(")-

!&& *#%#'7&!&'(")!!(6( 1(*0(*) +!)8#!&3 "$#0 1)')7#%'(" *#!#.!/0 1(%(2(" ;$%)-

!)"-&")5%$3 >I? !) ($!("# A2$1#'%!/0 (<#!(2. I'& &$1(-4+(")!&& $%(0)$%&8#$2(6( 

1(*0(*) "$# 1)')7#%'/ *#!#.!/0 1(%(2(" *#-3%$3 !) *"# 6';11/: *#%#'7&!&'(")!!/#, 

+!)8#!&3 2(%('/0 ;$%)!)"-&")5%$3 >I?, & $%(0)$%&8#$2&#. I)')7#%'/ $%(0)$%&8#$2(= 

6';11/ 3"-35%$3 $-;8)=!/7& "#-&8&!)7&, *-3 !&0 >I? ;$%)!)"-&")#% &!%#'")- &+7#-

!#!&3 & %&1 ')$1'#*#-#!&3 "#'(3%!($%#= (%').)59&#, 1( 7!#!&5 >I?, (1'#*#-#!!/# 

+)2(!(7#'!($%& &+7#!#!&3 +!)8#!&3 *)!!(6( 1)')7#%'). N)2&7 (,')+(7, " (,9#7 "&*# 

$((%!(:#!&# *-3 ')$8#%) 2'&%#'&3 NPV ,;*#% "/6-3*#%4 $-#*;59&7 (,')+(7 ()!)-(-

6&8!( 7(.!( 1'#*$%)"&%4 $((%!(:#!&3 *-3 ')$8#%) *';6&0 2'&%#'&#"): NPV = 

f( 1,…, i,…, p,!1,…,!j,…, !q), 6*#  i – $%(0)$%&8#$2&# 1)')7#%'/ ($($%)"-359&# *#!#.!(-

6( 1(%(2), 3"-359&#$3 $-;8)=!/7& "#-&8&!)7&); p – 2(-&8#$%"( $%(0)$%&8#$2&0 1)')-
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 !"#$%;  j  – &!"!# '('#$%)((*! +)#) !"#* (,$,")%-./0'! &!(!1($2$ +$"$3), 3$"$#*! 

% #!45-6")"! )()-'4) 7*-' $+#!&!-!(* 3)3 (!4)%',' *! '-'  )-$4)%',' *! $" %(!8-

(!9 ,#!&* ' +$:"$ 5 &)-!! #),, )"#'%)/",. 3)3 &!"!# '('#$%)((*! %!-';'(*); q – 

3$-';!,"%$ &!"!# '('#$%)((*< +)#) !"#$%. =)-!! , +$ $06/ ,+!>')-6($2$ +#$-

2#)  ($2$ $7!,+!;!('. +#$%$&'",. ,")"',"';!,3$!  $&!-'#$%)('!, () $,($%! 3$"$#$2$ 

+$-5;)/" $>!(3' 4();!('9 ',3$ *< 3#'"!#'!%. 

?50!,"%!((*  (!&$,")"3$  $+',)((*< %*8! +$&<$&$% .%-.!",. 7$-68). 4)%'-

,' $,"6 #!45-6")"$% $>!(3' $"  (!('. @AB, ")3 3)3 4();!('. &!"!# '('#$%)((*< +)-

#) !"#$%, '("!#%)-*, "'+* ' <)#)3"!#',"'3' %!#$."($,"(*< #),+#!&!-!('9 &-. ,"$-

<),"';!,3'< +)#) !"#$% ()4();)/",. @AB () ,57C!3"'%($9 $,($%!. D&'( '4 %*<$&$% % 

&)(($9 ,'"5)>'' – ',+$-64$%)('! &-. $>!(3' 4();!('9 +#$'4%$&,"%!((*< +)#) !"#$% 

#),, )"#'%)! $2$ +#$!3") EF@ ' '")>'$(($9  $&!-' EF@. G();!('. :3$($ ';!,3'< 

' "!<($-$2';!,3'< +)#) !"#$% $+#!&!-./",. @AB () $,($%! :3,+!#"(*< $>!($3. G()-

;!('. 3$(,"#53"'%(*< +)#) !"#$% -'('' 5,")()%-'%)/",. % ,$$"%!","%'' , +#$!3"($9 

3$(,"#53"$#,3$9 &$35 !(")>'!9 () #),, )"#'%)! *9 +#$!3" EF@. H)3'  $7#)4$ , 

 $&!-6 +$4%$-.!", '4 !(.. "!<($-$2';!,3'! ' 3$(,"#53"'%(*! +)#) !"#* #),, )"#'-

%)! $2$ +#$!3") EF@, +$-5;)"6 $>!(3' +#$'4%$&,"%!((*< +)#) !"#$% #),, )"#'%)!-

 $2$ +#$!3") EF@. 

B),, $"#'   !"$&$-$2'/ +$,"#$!('. ' '")>'$(($9  $&!-' EF@. 

=-. I$# )-'4$%)(($2$ $+',)('. EF@ 7*-) %*7#)() "!$#'. )2#!2)"'%(*< ,',-

"!  [4]. J"$" +$&<$& +$4%$-.!" $+',*%)"6 +$%!&!('! (!+#!#*%(*< ' &',3#!"(*<, &!-

"!# '('#$%)((*< ' ,"$<),"';!,3'< ,',"! , ". !. .%-.!",. $7$70!((* . K &)(($  +$&-

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

,. I5(3>'. ' %#! !('. G)%',' $,"' $" %#! !('  $25" ($,'"6 3)3 (!+#!#*%(*9 (()-

+#' !#, "! +!#)"5#) $"-'%3'), ")3 ' &',3#!"(*9 (()+#' !#, ,$,"$.('. +$4'>'9 () %!"-

3)<) <)#)3"!#. 

B),, $"#'  EF@ 3)3 )2#!2)"'%(5/ ,',"! 5, ,$,"$.05/ '4 ;!"*#!< )2#!2)"'%-

(*< +$&,',"! , $+',*%)/0'< ,$$"%!","%5/0'! '  +#$'4%$&,"%!((*! 5;),"3' -'('' 

[3]. K ,%$/ $;!#!&6, 3)1&). '4 +$&,',"!  ,$,"$'" '4 3$(!;($2$ ;',-) )2#!2)"$%, $+'-

,*%)/0'< 5,"#$9,"%), %<$&.0'! % ,$,")% $+',*%)! $2$ +$&,',"! $9 +#$'4%$&,"%!(-

($2$ 5;),"3) (#',. 1). 

 

)(1 tx

)(1 ty

)(2 tx

)(2 tx 

)(3 tx

)(2 ty

)(4 tx

)(3 ty

)(4 ty

)(2 ty 

)(4 ty 

)(1 tx 

)(1 tx   

)(4 ty   

)(3 tx 

 

5$+. 1. 60'!0()$3/(% +$+)!.(, ,-$+73(89(% 6:; 

 

?'2()-* ,',"! *: x1(t) – $,%!1)/0'! &$7)%3' % I$# $%$;(5/ , !,6; x’1(t), 

y’4(t) – $"#)7$")((). I$# $%$;(). , !,6; x’’1(t), y’2(t) – +#$,*+)%8).,. I$# $%$;(). 

, !,6; y1(t), x2(t) – I$# $%$;(). , !,6; x’2(t), y’’4(t) – $+$3); y2(t), x3(t) – I$# ); x’3(t) – 

 !")-- '4 +-)%'-6($2$ $"&!-!('.; y3(t), x4(t) – 4)-'"). I$# ); y4(t) – $"-'%3). =)((). 

)2#!2)"'%(). ,',"! ) ,$,"$'" '4 ,-!&5/0'< )2#!2)"'%(*< +$&,',"! : A1 – 5;),"$3 

, !,!+#'2$"$%-!('.; A2 – 5;),"$3 I$# $%3'; A3 – 5;),"$3 4)-'%3' ' $<-)1&!('.; A4 – 

5;),"$3 %*7'%3' ' $<-)1&!('. +$,-! %*7'%3'. 
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a1
)(1 txa

a2

)(2 txa

)(1 tya
a4

)(4 txa

)(2 tya

a3
)(3 txa

)(3 tya

)(2 txa
 

)(4 tya

a5 a6 a7 a8
)(5 tya )(6 tya )(7 tya )(8 tya

)(6 txa )(7 txa )(8 txa)(5 txa

 
 

5$+. 2. 60'!0()$3/(% +$+)!.(, ,-$+73(89(% <*(+)," 4(1$3"$ $ ,=1(>2!/$% 

K ,$,")% 3)1&$2$ 5;),"3)  $1!" %<$&'"6 #)4-';($! 3$-';!,"%$ 5,"#$9,"% $&($2$ 

()' !($%)('. (4)-'%$;(*! %!"3', %!"3' $<-)1&!('. ' ". &.). =-. 3)1&$9 3$(3#!"($9 3$ -

+$($%3' 5;),"3) )2#!2)"'%(). ,',"! ), $+',*%)/0). :"$" 5;),"$3, 75&!" ,$,"$."6 '4 #)4-

-';($2$ ;',-) )2#!2)"$%. B),, $"#'  % 3);!,"%! +#' !#) :"'< )2#!2)"'%(*< ,',"!  +#!&-

,")%-!('! 5;),"3) 4)-'%3' ' $<-)1&!('. (#',. 2). ?'2()-* ,',"! *: x’a2(t), xa3(t), ya2(t) – 

 !")--; xa1(t), ya1(t), xa2(t) – (!4)-'"). I$# ); ya2(t), xa4(t), ya4(t), xa5(t), ya5(t), xa6(t), ya6(t), xa7(t), 

ya7(t), xa8(t), ya8(t) – 4)-'"). I$# ). E2#!2)"'%(). ,',"! ), +#!&,")%-./0). 5;),"$3 4)-'%3' 

' $<-)1&!('., ,$,"$'" '4 ,-!&5/0'< )2#!2)"$%: a1, a4, a6 ' a8 – +!#!&)"$;(*! "!-!13' &-. 

"#)(,+$#"'#$%3' I$# ; a2 – 4)-'%$;(). %!"3); a3 – 4)-'%$;().  )8'() , 5,")($%-!((*  

() (!9 4)-'%$;(*  3$%8$ ; a5 ' a7 – %!"3' $<-)1&!('.. 

L)1&*9 )2#!2)", %<$&.0'9 % -/75/ )2#!2)"'%(5/ ,',"! 5 A1, A2, A3 ' A4, 

 $1!" 7*"6 $"(!,!( 3 $&($9 '4 ,-!&5/0'< 2#5++ [3]: 1) "#)(,+$#"(*! 5,"#$9,"%): 5,"-

#$9,"%) &-. "#)(,+$#"'#$%3' +$-5I$# , I$#  ' $"-'%$3; 2) +$"$;($-"#)(,+$#"(*! 

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

7'%3'; 3) 5,"#$9,"%), '42$")%-'%)/0'! $7C!3": I$# $%$;().  )8'() ' 5,"#$9,"%$ 

,7$#3' I$# ; 4) , !,'"!-'/75(3!#* &-. I$# $%$;($9 , !,': 75(3!# 5,#!&('"!-6-

()3$+'"!-6, , !,'"!-6, 75(3!# &-. I$# $%$;($9 , !,' ' 75(3!# I$# $%$;($9  )8'-

(*; 5) 4)-'%$;().  )8'() , 5,")($%-!((*  () (!9 4)-'%$;(*  3$%8$ ; 6) 5,"#$9,"%) 

#)47$#3' $7C!3"): 5,"#$9,"%$ #),+)#$%3' $+$3, 5,"#$9,"%$ %*&)%-'%)('. 3$ ) '4 $+$-

3' ' %*7'%(). #!8!"3); 7) -!("$;(*! 3$(%!9!#*. E-2$#'" ';!,3$! +#!&,")%-!('! )2-

#!2)"$%, +#'()&-!1)0'< 3)1&$9 '4 2#5++, ,"#$'",. () $,($%!  $&!-' $7$70!(($2$ )2-

#!2)"), 3$"$#). $+',*%)!" $70'! &-. )2#!2)"$% :"$9 2#5++* ,%$9,"%) [3]. 

B),, $"#'  $,($%(*! +#'(>'+* +$,"#$!('. ' '")>'$((*<  $&!-!9 EF@ (7$-

-!! +$&#$7($ :"' %$+#$,* $"#)1!(* % #)7$"! [5]). M '")>'$(().  $&!-6 EF@ ,"#$'"-

,. () $,($%! ;!"*#!< )%"$($ (*<  $&!-!9 +#$'4%$&,"%!((*< 5;),"3$% EF@. N$&!-' 

%,!< 5;),"3$% EF@ ,$,"$." '4 &%5<  $&5-!9: ,"#53"5#($9  $&!-' ' $+',)('. )-2$#'"-

 $% %4)' $&!9,"%'. !! :-! !("$%. D70' '  $&5-. '  $&!-' EF@ .%-./",.  $('"$# 

 $&!-'#$%)('. ' '("!#I!9, +$-64$%)"!-.. A#' +$,"#$!(''  $&!-' 7*- ',+$-64$%)( 

&',3#!"($-,$7*"'9(*9  !"$&. K 3);!,"%! +#'(>'+) '4 !(!('. %#! !(' 7*- ',+$-64$-

%)(  !<)('4  +#$&%'1!('. %#! !(' , +$,"$.((*  8)2$ . A#' +$,"#$!('' ' '")>'$(-

($9  $&!-' ',+$-64$%)-,. $7C!3"($-$#'!("'#$%)((*9 +$&<$&, ) &-. #!)-'4)>''  $&!-

-' – .4*3 +#$2#)  '#$%)('. C++. K,! :-! !("*  $&!-' $+',)(* % %'&! 3-),,$% % +$-

(' )('' .4*3) C++. B)4#)7$")() 7'7-'$"!3) :"'< 3-),,$%, ;"$ +$4%$-.!" -!23$ %(!-

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

4$%$2$ 3-),,) '-' (),-!&('3) ' (),-!&('3$% 7)4$%$2$ 3-),,). O),-!&('3) ' 7)4$%$2$ 

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

3)3 "#)(,+$#"($! 5,"#$9,"%$, +$"$;($-"#)(,+$#"(). %!"3) ' ".&. O),-!&('3) ' 3-),-

,$%, $+',*%)/0'< 2#5++* 5,"#$9,"%, .%-./",. 3-),,*, $+',*%)/0'! 5,"#$9,"%), %<$-



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

.,2!1$',3(/$% $ +'!2+)3 (3),.()$4(#$$ .,2!1$',3(/$% 
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&.0'! % ,$,")% EF@ (5,"#$9,"%$ &-. "#)(,+$#"'#$%3' I$# , 4)-'%$;(). %!"3), %!"3) 

$<-)1&!('. ' ".&.). D+',)('! )-2$#'" $% %4)' $&!9,"%'.  !1&5 :-! !(") '  $&!-' 

$#2)('4$%)(($ () 5,-$%($-,$7*"'9($  +#'(>'+!. H)3$9 +$&<$& 3 #!)-'4)>'' 5+#)%-!-

('. +$4%$-.!" -!23$  $&'I'>'#$%)"6 )-2$#'"  I5(3>'$('#$%)('. ,',"! * '  $&!-'-

#$%)"6 -/7*! (!8")"(*! ,'"5)>''. O$%*! :-! !("* %(!&#./",. % ,"#53"5#(5/ ;),"6 

 $&!-', (! 4)"#)2'%). 51! $"#)7$")(($2$ )-2$#'" ) I5(3>'$('#$%)('.. 

A#' '45;!('' #),, )"#'%)! *< ,',"!  +$,#!&,"%$  ' '")>'$(($2$  $&!-'#$%)('. 

(!" %$4 $1($,"' ,$7#)"6 &)((*! +$ %#! !()  +#$,"$!% 5,"#$9,"%, %<$&.0'< % ,$,")% 

EF@ (")3 3)3 -'('. ()<$&'",. () ,")&'' +#$!3"'#$%)('.). A$:"$ 5 &-. %*7$#) #),+#!&!-

-!('9 %#! !( +#$,"$!% 5,"#$9,"%, %<$&.0'< % ,$,")% EF@, %$,+$-645! ,. ,-!&5/0'  

 !"$&$  [6], [7]. =$+5,"' , ;"$ ,-5;)9(). %!-';'() X, <)#)3"!#'45/0). %#! . +#$,"$. 

5,"#$9,"%), .%-.!",. (!+#!#*%($9 () '("!#%)-! [a, b] ' !! I5(3>'. +-$"($,"' ,3$8!() 

%+#)%$ ($+*" #)7$"* , #!)-6(* ' &)((* ' +$3)4*%)!" [6], [8], ;"$ I5(3>'' +-$"($,"' 

")3'< ,-5;)9(*< %!-';'( ;),"$ ' !/" +$&$7(5/ I$# 5). F5(3>'' +-$"($,"'  ($2'< "!$-

#!"';!,3'< (!+#!#*%(*< #),+#!&!-!('9 %!#$."($,"!9 ' !/"  ")35/ I$# 5 (()+#' !#, 7!-

")-, 2)  )-, F'8!#) ' &#.). A#!&+$-$1' , ,-5;)9(). %!-';'() X ' !!" 7!")-#),+#!&!-!('!. 

M4%!,"($, ;"$ I5(3>'. +-$"($,"' %!#$."($,"' 7!")-#),+#!&!-!('. ,3$8!() %+#)%$, !,-' 

%*+$-(.!",. ,-!&5/0!! ,$$"($8!('! &-. +)#) !"#$% :"$2$ #),+#!&!-!('.: !2>"!1>1. 

?#!&(!! # '  $&) ! ")3$2$ #),+#!&!-!('. 4)&)/",. I$# 5-) ' [8]: 
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A#' ()-';'' :3,+!#"(*< $>!($3 # ' !  $1($ #!8'"6 :"5 ,',"! 5 5#)%(!('9 ' +$-5-

;'"6 ,-!&5/0'! $>!(3' !1 ' !2: 
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A#' 4)&)('' # ' ! (!$7<$&' $ 5;'"*%)"6 ,-!&5/0'! 5,-$%'!: +#' "# > ! +-$"-

($,"6 ,3$8!() %+#)%$; +#' # < !, $() ,3$8!() %-!%$. E()-$2';(*! ,$$"($8!('.  $1($ 

+$-5;'"6 ' &-. &#52'< #),+#!&!-!('9. A!#!& +#$%!&!('!  :3,+!#' !(") , ' '")>'$(-

($9  $&!-6/ &-. 3)1&$2$ 5,"#$9,"%), %<$&.0!2$ % ,$,")% EF@, @AB %*7'#)!" #),+#!-

&!-!('! %!#$."($,"!9, <)#)3"!#'45/0!! !2$ %#! . +#$,"$., ) 4)"!  4)&)!" 4();!('. # ' !. 

B),, $"#'  &%) )-6"!#()"'%(*< +#$!3") EF@. O) #',. 3 +#'%!&!(* 2',"$2#)  * 

#),+#!&!-!('. %#! !( $<-)1&!('. $"-'%$3 +$,-! %*7'%3', +$-5;!((*! % #!45-6")"! :3,-

+!#' !("$% , ' '")>'$((* '  $&!-. ', $+',*%)/0' ' :"' &%) +#$!3"). 
 !"#$%  1
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 !". 3.  #"$%&'&(&)!& *%&+&) ,-(#.'&)!/ ,0(!*,1 $,"(& *23!*1!  



4&15!/ 3 6%#10!7&"1,& $%!+&)&)!& !+!0#5!,)),8, ! 1,+$(&1"),8,  

+,'&(!%,*#)!/ ! "%&'"0* #*0,+#0!9#5!! +,'&(!%,*#)!/ 
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 ! "#$%&'&(()* +$,-.+#/00 %$'(., 1-. "#$ #&/2$!/3$$ 1-+. "#.&4-/ 567 %,& 

.-2$%4$ .*2/8'/9-,: ;.2&& 2 1 15 0$(. <#$ #&/2$!/3$$ 2-+. "#.&4-/ $!-!/ 4.(,-#=4-

-$%()* .,.;&((.,-&> 2$($$ "#.'.28$-&2?(.,-? .*2/8'&($: 17,38% $!+.-.%2&(()* 

.-2$%.4 ,.,-/%$- 0&(&& 2 1. @&4.0&('=&0.& %#&0: .*2/8'&($: ".,2& %);$%4$ '2: #/,-

,0.-#&((.> (.0&(42/-=#) .-2$%.4 – 2 1, ".A-.0= ,1$-/&0 .-2$%4$, .*2/8'/%B$&,: 

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

,4$0 */#/4-&#$,-$4/0 .-2$%.4. C #&!=2?-/-& .;#/;.-4$ '/(()*, ".2=1&(()* % *.'& 

0.'&2$#.%/($:, #/,,1$-/() ,2&'=9D$& !(/1&($: 4#$-&#$&% .3&(4$ AEE&4-$%(.,-$ 

"#.&4-.%: '2: "#.&4-/ F1 – NPV = 557,9 02(. #=;., PI = 1,47, / '2: "#.&4-/ F2 – NPV = 

475,4 02(. #=;., PI = 1,21. G(/1&($: 4#$-&#$&% NPV $ PI '2: "#.&4-/ F 1 ;.2?B& !(/1&-

($> ,..-%&-,-%=9D$* 4#$-&#$&% '2: "#.&4-/ F 2. H2&'.%/-&2?(., 4 #&/2$!/3$$ 3&2&-

,..;#/!(. #&4.0&('.%/-? "#.&4- F 1. 

:2*,'2 

<#&',-/%2&((/: 0&-.'$4/ .3&(4$ AEE&4-$%(.,-$ "#.&4-.% 2$-&>()* "#.$!-

%.',-% (/ ;/!& 567 *.#.B. !/#&4.0&('.%/2/ ,&;: % *.'& %)".2(&($: "#.&4-()* $ $(-

8$($#$(+.%)* #/;.- ". ,.!'/($9 (.%)* $ #&4.(,-#=43$$ ,=D&,-%=9D$* "#.$!%.',-% 

.-2$%.4. I(/ %)+.'(. .-2$1/&-,: .- ,-/('/#-()* 0&-.'$4 $,".2?!.%/($&0 '&-/2?(.> 

$0$-/3$.((.> 0.'&2$ 567, 1-. ".!%.2:&- ;.2&& -.1(. .3&($-? -&*(.2.+$1&,4$& $ 

4.(,-#=4-$%()& .,.;&((.,-$ #/,,0/-#$%/&0)* "#.&4-.%. @/!#/;.-/((/: 0&-.'$4/ =,-

"&B(. "#$0&(:&-,: G5I «7$-/E.#0» '2: /(/2$!/ /2?-&#(/-$%()* "#.&4-.% 567, %);.-

#/ (/$2=1B$* ,-#=4-=# 2$($> $ "#$ #/!#/;.-4& /2+.#$-0.% ="#/%2&($: $0$. 
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