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567896:8; 8<8&6:8=>>=? <=9@78 AB=:@  6 

&B6> A=B&8B=56>8; 
*
 

5. 7. C',DE (>'-'+$F$(+") 

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

',&%), !)/!*/!0 5-!.'&1!0 1!2&'+-!*#/+, [1]. 6&%!2+"# *&-+7+"#8++ + *#'+2#8++ 

$#*+)+% !% %!9!, )4:&)%*4&% '+ )+)%&1#, 2', "!%!-!0 -#$-#.#%;*#<% 1!2&'( [2].  ', 

*#'+2#8++ 1!2&'+ )4:&)%*4<:&0 )+)%&1; +)5!'($4<% 1/&/+, $#"#$=+"#, 5!'($!*#%&', 

+'+ >")5&-%#, )-#*/+*#<% -&$4'(%#%; >")5'4#%#8++ )+)%&1; $# -&#'(/!& *-&1, ) -&-

$4'(%#%#1+ 1!2&'+-!*#/+, $# 1!2&'(/!& *-&1,.  ', *#'+2#8++ 1!2&'+ )!$2#*#&1!0 

)+)%&1; )-#*/&/+& !%"'+"!* 1!2&'+ + !.3&"%# 1!2&'+-!*#/+, 5-!*&)%+ /& 42#&%),. ? 

[3] 5-&2'#9#&%), *&)%+ )%#%+)%+=&)"!& )-#*/&/+& *;@!2!* 1!2&'+ + -&#'(/!0 )+)%&1;. 

A-&2)%#*+1 5-!8&)) %-#/)5!-%+-!*#/+, * *+2& «=&-/!9! ,:+"#», /# *@!2; "!-

%!-!9! 5!)%45#<% 9-4$; !% -#))-&2!%!=&//;@ * 5-!)%-#/)%*& +)%!=/+"!* 9-4$!5!%!-

"!*, # /# *;@!2& =&-&$ %-#/)5!-%/!& $#5#$2;*#/+& 5!,*',&%), )411#-/;0 9-4$!5!%!" 

(-+). 1). 

 

 

 

 

 

 

  

 

 

B$+. 1. A(!0+)3-1!,$! 4('#!++3 )(3,+4'()$('-3,$% 

A!%!" 9-4$!* 1!B&% .;%( 2+)"-&%/;1 ("!-!."+) +'+ /&5-&-;*/;1 (5&)!"). 

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

);54=+@ 9-4$!* * [4] 5!"#$#'!, =%! /&5-&-;*/;0 9-4$!5!%!" 1!B&% .;%( 5-&2)%#*'&/ 

2*+B&/+&1 2+)"-&%/;@ 9-4$!* 1#))!0 2! 1 %. A!>%!14 5-!8&)) %-#/)5!-%+-!*#/+, 

1!B/! !%!.-#$+%( 5!)'&2!*#%&'(/!)%(< 2+)"-&%/;@ )!.;%+0, "!%!-;1+ ,*',<%), -#-

.!%# + !)%#/!*"# +)%!=/+"# 9-4$!5!%!"# +'+ >'&1&/%# %-#/)5!-%/!0 )&%+, /&$#5!'/&-

/+& +'+ $#5!'/&/+& 5-!1&B4%!=/;@ )"'#2!*. D&-&$ *-&1, tk /# *;@!2& %-#/)5!-%/!0 

)&%+ 5!,*',&%), 9-4$ !% .'+B#0E&9! +)%!=/+"# 9-4$!5!%!"#, # =&-&$ tj – )411#-/;0 

9-4$ !% *)&@ +)%!=/+"!*. 

 ', *#'+2#8++ +1+%#8+!//!0 1!2&'+ 5-!8&))# %-#/)5!-%+-!*#/+, /#1+ 5-&2-

'#9#&%), 2*# 1&%!2#: 

• )-#*/&/+& 9-4$!5!%!"!* /# *@!2& + *;@!2& )&%+ 5-+ +1+%#8++ -#.!%; +)%!=-

/+"!* 9-4$!5!%!"!* * -#$/;@ "!1.+/#8+,@; 

• )-#*/&/+& *-&1&/+ 5!,*'&/+, +'+ 5-&"-#:&/+, 9-4$!5!%!"# * "!/8& %-#/)-

5!-%/!0 )&%+ ) -#)=&%/;1 *-&1&/&1 2*+B&/+, 5-+ +1+%#8++ )'4=#0/!0 -#.!%; -#$/;@ 

"!1.+/#8+0 +)%!=/+"!* 9-4$!5!%!"!*.  

F)@!2, +$ 4)'!*+0 !%)4%)%*+, 5!%&-( 9-4$# + 5!,*'&/+, /!*;@ +)%!=/+"!* 9-4-

$!5!%!"!* $# *-&1, 2!)%#*"+, )-#*/+1 9-4$!5!%!"+ /# *@!2#@ + *;@!2& %-#/)5!-%/!0 

)+)%&1;: 

                                                 
* G#.!%# *;5!'/&/# 5-+ 5!22&-B"& G!))+0)"!9! H!/2# 74/2#1&/%#'(/;@ +))'&2!*#/+0 (9-#/% 10-08-

01211-# « 6!2&'+-!*#/+& 5-!8&))!* 2!.;=+ %*&-2;@ 5!'&$/;@ +)"!5#&1;@ /# .!'(E!0 9'4.+/&»).  ', 

-#$-#.!%"+ +1+%#8+!//;@ 1!2&'&0 5-+1&/&/ 5-!9-#11/;0 5-!24"% NetStar [5].  

A('#!++  
)(3,+4'()$('-3,$%  

C411#-/;0  

9-4$!5!%!" 

1-0 +)%!=/+" 9-4$!5!%!"# 

n-0 +)%!=/+" 9-4$!5!%!"# 

i-0 +)%!=/+" 9-4$!5!%!"# 
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Qttqt lj

m

i

ij )(
1

 !"
!

, 

92& "
!

m

i

iq
1

 – )411#-/;0 !.3&1 9-4$!*, 5!)%45+*E+@ !% m -#)5-&2&'&//;@ +)%!=/+"!*; 

jt  – j-0 1!1&/% *-&1&/+; lt  –*-&1, /# 2!)%#*"4 9-4$# !% )#1!9! 42#'&//!9! +)%!=-

/+"#; Q – !.3&1 9-4$# /# *;@!2& %-#/)5!-%/!0 )+)%&1;. 

 ', *#'+2#8++ +1+%#8+!//!0 1!2&'+ 5! +)%&=&/++ lt  )-#*/+*#<% Q ) "
!

m

i

iq
1

, 5!-

)'& =&9! 2&'#<% *;*!2 ! )!!%*&%)%*++ 1!2&'+ !.3&"%4 1!2&'+-!*#/+, +'+ "#'+.-4<% 

1!2&'(. ?-&1, !% /#=#'# -#.!%; i-9! +)%!=/+"# 9-4$!5!%!"# 2! 5!,*'&/+, 9-4$# /# *;-

@!2& %-#/)5!-%/!0 )+)%&1; !5-&2&',&%), "#"  

"
!

!
F

f

fi tT
1

,  

92& F – =+)'! 4=#)%"!* )&%+ 1&B24 i-1 +)%!=/+"!1 9-4$!5!%!"# + *;@!2!1 %-#/)5!-%-

/!0 )&%+; t – *-&1, %-#/)5!-%+-!*#/+, 9-4$# 5! f-14 4=#)%"4 )&%+. 

I%! B& *-&1, 1!B&% .;%( !5-&2&'&/! 5-+ +1+%#8++ /#=#'# -#.!%; i-9! +)%!=-

/+"# 9-4$!5!%!"# + !5-&2&'&/+, 1!1&/%# 5!,*'&/+, 9-4$# /# *;@!2& %-#/)5!-%/!0 

)+)%&1;. ?@!2#1+ "!/8&5%4#'(/!0 1!2&'+ i-9! +)%!=/+"# 9-4$!5!%!"# Fi ,*',<%), )'4-

=#0/;& *$#+1!+)"'<=#<:+& )!.;%+,: *-&1, -#.!%; Zw +'+ !)%#/!*"# Zd /# )'4=#0/!& 

*-&1,. ?;@!2!1 ,*',&%), 9-4$!5!%!" Qi (-+). 2). 

 

 

  

 

 

B$+. 2 . C',#!4)G31H,3% /'0!1H $+)'*,$"3 2(GI'4')'"3 

?@!2#1+ "!/8&5%4#'(/!0 1!2&'+ i-9! >'&1&/%# %-#/)5!-%+-!*#/+,  i ,*',<%), 

*@!2/!0 9-4$!5!%!" Q!", 2'+/# 2!)%#*"+ Li , )"!-!)%( 5&-&1&:&/+, Vi + &1"!)%( >'&-

1&/%# Qi . A-+ Qi # Q!", *;@!2/!0 9-4$!5!%!" Q!$" -#*&/ *@!2/!14 Q!", 5!>%!14 *;@!-

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

 

  

 

 

 

 

 
 

B$+. 3 . C',#!4)G31H,3% /'0!1H 4!(!/!J!,$% 2(GI3 i-/ K1!/!,)'/ )(3,+4'()$('-3,$% 

6#))# 9-4$# /# i-1 >'&1&/%& %-#/)5!-%+-!*#/+, )&%+ * 1!1&/% tj : 

ijiji qtnLtM #! )()( ,  

92& n – =+)'! 2+)"-&%/;@ !.3&1!* 9-4$# /# Li; Jqi – 1#))# 9-4$# * 2+)"-&%/!1 !.3&1&.  

   

Q*@  

Vi   

Li 

Ci 

Q*;@ 

Qi 

Fi 
Zw 

Qi 

Zd 
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A!)'& 5&-&1&:&/+, 9-4$# 

Q*;@= Q*@ (tj+ Li/Vi ). 

K#"+1 !.-#$!1, 5&-&1&:&/+& 9-4$# 1!B/! 5-&2)%#*+%( $#2&-B"!0  i * >'&1&/%& 

%-#/)5!-%+-!*#/+, /# *-&1,  

Zi=Li/Vi,  

 ', j- 9! 5-!1&B4%!=/!9! )"'#2# Bj *@!2#1+ ,*',<%), 5!)%45#<:+0 9-4$!5!%!" 

Qj , &1"!)%( )"'#2# Sb + )"!-!)%( -#$9-4$"+ V%, *;@!2!1 "!/8&5%4#'(/!0 1!2&'+ – )%&-

5&/( $#5!'/&/+, )"'#2# N # Sb ( -+). 4).  

 

 

 

 

 

 

 

B$+. 4. C',#!4)G31H,3% /'0!1H 0-$L!,$% 2(GI3 *!(!I j-M 4('/!LG)'*,.M +"130 Bj  

 ', 5-&2!%*-#:&/+, 5&-&5!'/&/+, +'+ !54)%!E&/+, )"'#2# 2+/#1+"# &9! $#-

5!'/&/+, 2!'B/# .;%( -#*/# 2+/#1+"& 5!%-&.'&/+,. K#"+1 !.-#$!1, 5-&.;*#/+& 9-4$# 

/# )"'#2& %#"B& 1!B/! 5-&2)%#*+%( $#2&-B"!0 9-4$!5!%!"#:  

$
%
&

'(#

)
!

22

2

,/

,0
)(Z

nNnNt

nN
Ni , 

92& n2 – =+)'! 2+)"-&%/;@ 9-4$!* /# *;@!2& )"'#2#; Jt – E#9 *-&1&/+ 1&B24 )1&B/;1+ 

2+)"-&%/;1+ 9-4$#1+.  

C%&5&/( $#5!'/&/+, )"'#2# +$1&/,&%), * 5-&2&'#@  

0)N)Sb/q,  

92& Sb – &1"!)%( )"'#2#; q= | Q1–Q2 | – -#$/!)%( !.3&1!* *@!2/!9! Q1 + *;@!2/!9! Q2 

9-4$!5!%!"!*. 

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

5! $#"#$4 "-45/&0E&0 -!))+0)"!0 E#@%; «G#)5#2)"#,» (6&B24-&=&/)"). L#@%# *&2&% 

2!.;=4 49', +$ E&)%+ -#))-&2!%!=&//;@ 5!2 $&1'&0 $#.!&* F1–F6 (-+). 5). 

M#.!0 /#@!2+%), * )'4=#0/;@ )!)%!,/+,@ *;2#=+ +'+ 5-&"-#:&/+, 9-4$!5!%!"#. 

 !.;%;0 49!'( %-#/)5!-%+-4&%), 2&*,%(< '&/%!=/;1+ "!/*&0&-#1+  1– 9 /# 5!*&-@-

/!)%(. ? %-#/)5!-%/!0 )&%+ -#$1&:&/; 5,%( 5-!1&B4%!=/;@ .4/"&-!* B1–B5.  

C-#*/+*#'+)( -#)=&%/!& + 1!2&'(/!& *-&1, 5!,*'&/+, + 5-&"-#:&/+, 5!%!"# 

49', /# 5!*&-@/!)%+. F$*&)%/; =+)'!, 2'+/; + )"!-!)%+ "!/*&0&-!*, )*,$;*#<:+@ $#-

.!0 ) 5!*&-@/!)%(<. ?-&1, !% /#=#'# -#.!%; $#.!, 2! 5!,*'&/+, 49', -#))=+%;*#'!)( 

5! 7!-14'& 

T= L1* V1 +… +Li* Vi+…+ Ln/Vn, 

92& Li – 2'+/# i-9! "!/*&0&-#, 1; Vi – )"!-!)%( '&/%; i-9! "!/*&0&-#, 1/); n – =+)'! "!/-

*&0&-!* 1&B24 $#.!&1 + 5!*&-@/!)%(<. 

K#", 2', "!/*&0&-/!0 '+/++ C4–C5 -#)=&%/!& *-&1, 5!,*'&/+, 9!-/!0 1#)); +$ 

$#.!&* /# ).!-/!1 "!/*&0&-&  1 $#*+)+% !% 2'+/ L4,L5 + !2+/#"!*;@ )"!-!)%&0 V "!/-

*&0&-!* C4 , C5 :  

 Qj 

 Sb  

V-  

&j 

N 
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t = (L4 + L5)/V = 20 1+/. 

?-&1, !% /#=#'# -#.!%; $#.!&* F1, F2 + F3 2! 5!,*'&/+, 9!-/!0 1#)); /# ).!-/!1 

"!/*&0&-&  1 )!)%#*+'! 22 1+/., =%!, ) 4=&%!1 2*4@ 2!5!'/+%&'(/;@ +/%&-*#'!* 1!2&'(/!-

9! *-&1&/+ 2', $#.!, F2 + .4/"&-# B1, )!!%*&%)%*4&% -#)=&%/!14 (-+). 6).  

 

 

                                 C1 

 

 

 

 

 

 

 

 

 

 

 

 

 

B$+.5 .  E!/3 4'0I!/,'M )(3,+4'(),'M +!)$ N3E). «B3+430+"3%»  

 

B$+. 6. =#!,"3 -(!/!,$ Tm 4'%-1!,$% 2(GI'4')'"3 Q ,3 4'-!(E,'+)$ + /'/!,)3 ,3*313 

(3F'). I3F'!- 

G#)=&%/!& *-&1, )%#.+'+$#8++ 9-4$!5!%!"# +$ $#.!&*, /#@!2,:+@), /# -#$/!1 

-#))%!,/++ !% ).!-/!9! "!/*&0&-#  1 , -#$!E'!)( ) *-&1&/&1, 5!'4=&//;1 +$ +1+%#8+-

!//;@ >")5&-+1&/%!* /# 10,2%. 

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

%!-!& 5!%!" 9!-/!0 1#)); /# ).!-/!1 "!/*&0&-&  1 2!'B&/ 5-&"-#%+%(), (-+). 7). 

K#", 5! !"!/=#/++ -#.!%; )#1!9! 42#'&//!9! !%  1 $#.!, F4 *-&1, 5-&"-#:&/+, 

9-4$!5!%!"# -#))=+%;*#'!)( 5! 2'+/& L4+ L8 + )"!-!)%+ V "!/*&0&-!*, )!&2+/,<:+@ 

&9! )! ).!-/;1 "!/*&0&-!1:  

t = (2000+4300)/189 = 33,3 1+/ ,  

C!5!)%#*','+)( !.3&1; 9!-/!0 1#)); /# E&)%+ *@!2#@ + *;@!2& %-#/)5!-%/!0 )&%+: 

)()(
6

1

ttQtQ k'(k

i

i # !"
!

, 

92& Qi – 9-4$!5!%!" +$ i-9! $#.!, * 1!1&/% *-&1&/+ tk; Qc( – 9-4$!5!%!" 5! ).!-/!14 

"!/*&0&-4; Jt – %-#/)5!-%/!& $#5#$2;*#/+&.  

F1 
F2 

F3 

F4 

F5 F6 

C3 

C2 

C5 

C6 

C4 

C7 

C8 
C9 C1

B2 

B1 

B3 B4 B5 
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1+/. 

%/1+/ 

 

B$+. 7 . =#!,"3 -(!/!,$ 4(!"(3J!,$% 2(GI'4')'"3 ,3 4'-!(E,'+)$ 4($ $/$)3#$$ 

4(!"(3J!,$% (3F'). I3F'!- 

G#)=&%/;0 !.3&1 9-4$!5!%!"# /# *;@!2& )&%+ !5-&2&'&/ 54%&1 )'!B&/+, !.3&-

1!* 9-4$!5!%!"!* +$ $#.!&*, -#.!%#<:+@ * -#$/;@ )!=&%#/+,@. K-#/)5!-%/!& $#5#$2;-

*#/+& -#))=+%;*#'!)( 5! *-&1&/+ 2*+B&/+, 9-4$# !% $#.!, 2! 5!*&-@/!)%+. A-+ +1+%#-

8+!//!1 1!2&'+-!*#/++ !.3&1 9-4$!5!%!"# /# *;@!2& %-#/)5!-%/!0 )&%+ !8&/+*#'), 

2', %#"+@ B& )!=&%#/+0 -#.!%#<:+@ $#.!&*. G#)@!B2&/+& -&$4'(%#%!* -#)=&%# + +1+-

%#8++ 2', -#$/;@ $#.!&* )!)%#*+'! 0,4–15,8%, =%! 5!$*!'+'! )=+%#%( -#$-#.!%#//4< 

1!2&'( )!!%*&%)%*4<:&0 !.3&"%4 1!2&'+-!*#/+,. 

5.-'0. 

C 8&'(< *#'+2#8++ +1+%#8+!//;@ 1!2&'&0 %-#/)5!-%/;@ )&%&0 5-&2'#9#&%), 

)-#*/+*#%( 9-4$!5!%!"+ /# *@!2& + *;@!2& 1!2&'+, # %#"B& -#)=&%/!& + 1!2&'(/!& *-&1, 

!% /#=#'# +'+ !"!/=#/+, -#.!%; +)%!=/+"!* 9-4$!5!%!"!* 2! 5!,*'&/+, +'+ 5-&"-#:&/+, 

9-4$!5!%!"# /# *;@!2& %-#/)5!-%/!0 )&%+. A-!*&-"# 1&%!2!* 5-+ *#'+2#8++ 1!2&'&0 5!2-

$&1/!9! %-#/)5!-%+-!*#/+, 49!'(/;@ E#@% 5!"#$#'# +@ -#.!%!)5!)!./!)%(. 
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