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 !"#$% 2. &'()(*+'! 

 

 !" 016.6:001.895 

$.,. -./012, ).3. ,4564412 

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

,+,7$*! (8$)'+  $"9%:7!7+3)(,7+  

+))(3!8+())(; #$<7$%:)(,7+  

)!9=)(-(- !"(3!7$%:)>? ( @!)+"!8+; 

 "!+$-,.3!/ #!-)+ )4!/%& $&$-!#0 566!%-&./)$-& &//).,4&)//)' +!7-!38/)$-& /,*2/)-
)9",:).,-!38/01 )"(,/&:,4&' (/,4&)/,38/01 &$$3!+).,-!38$%&1 */&.!"$&-!-).), %)-)"0' ;)-
:.)37!- )$*<!$-.37-8 .09)" $-",-!(&2!$%&1 +!'$-.&', /,;",.3!//01 /, 6)"#&").,/&! &//).,-
4&)//)() ")$-, ()$*+,"$-.!//)() $!%-)", /,*%&. =$/).)' #!-)+, $3*>,- ;")4!+*"0 %.,/-&6&%,-
4&& ;) $!(#!/-,# ;")4!$$, 9!/2#,"%&/(, /, %)/%"!-/)# ;"&#!"! /,*2/01 &$$3!+).,-!38$%&1 
*/&.!"$&-!-).  "&.)3>$%)() )%"*(,. 

 
?3@2!.0! $3).,:  !!"#$% "!!$& '(&)(*+!",)+, !$-.!"-"/0$1"#$)(*+!2( "03$! 1$%  , 

/(!.4$05 !3, ,)0$)(3 .(,5"( 6*$! 0"#$! (. 
 

# $%&'( )%*&+,*$++ -)+.)+/%/01( 0*-)*2&%0+3 )*,2+/+' 0*45+, /%(0.-

&.6+3 + /%(0+5+, 0*470.6. + 5*8).2.6. .9%:-%7%0+' -./)%90.:/%3 ./)*:&%3 

;5.0.<+5+ + :.$+*&=0.3 :>%)1 -)+0'/. ?.:/*0.2&%0+% ?)*2+/%&=:/2* @.:-
:+3:5.3 A%8%)*$++ ./ 13 +B&' 2009 6. C 550 «D 5.054):0.< ./9.)% -).-

6)*<< )*,2+/+' 40+2%):+/%/.2, 2 ./0.E%0++ 5./.)1( 4:/*0*2&+2*%/:' 5*/%-
6.)+' “0*$+.0*&=013 +::&%8.2*/%&=:5+3 40+2%):+/%/”». 

F*$+.0*&=013 +::&%8.2*/%&=:5+3 40+2%):+/%/ (FG ) – )%*&=0.% 2.-

-&.H%0+% 0.2.6. -.8(.8* 5 5*7%:/2%00.3 <.8%)0+,*$++ :%5/.)* 0*45+ + .9-

)*,.2*0+' + 0.2.3 +0:/+/4$+.0*&=0.3 >.)<1 .)6*0+,*$++ 0*470.3 + .9)*-
,.2*/%&=0.3 8%'/%&=0.:/+, -)+,2*00.3 2,'/= 0* :%9' .:0.204B 0*6)4,54 

2 5*8).2.< + 0*470.< .9%:-%7%0++ ,*-).:.2 21:.5./%(0.&.6+70.6. :%5/.)* 
).::+3:5.3 ;5.0.<+5+. #*I0%3E+<+ ./&+7+/%&=01<+ -)+,0*5*<+ FG  '2-
&'B/:' :-.:.90.:/= 5*5 6%0%)+).2*/= ,0*0+', /*5 + .9%:-%7+2*/= ;>>%5/+2-
013 /)*0:>%) /%(0.&.6+3 2 ;5.0.<+54; -).2%8%0+% E+).5.6. :-%5/)* >40-

8*<%0/*&=01( + -)+5&*801( +::&%8.2*0+3; 0*&+7+% 21:.5.;>>%5/+20.3 

:+:/%<1 -.86./.25+ <*6+:/).2 + 5*8).2 21:E%3 52*&+>+5*$++, )*,2+/.3 

:+:/%<1 -).6)*<< -%)%-.86./.25+ + -.21E%0+' 52*&+>+5*$++. 

A.)<+).2*0+% 0*$+.0*&=01( +::&%8.2*/%&=:5+( 40+2%):+/%/.2 .-)%8%-
&'%/ )'8 -%):-%5/+201( ,*8*7: :/)*/%6+7%:5.% -&*0+).2*0+% +( 8%'/%&=0.:/+ 

0* 4).20% 6.:48*):/2*, >.)<+).2*0+% 5)+/%)+%2 .$%05+ ;>>%5/+20.:/+ 8%'-
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/%&=0.:/+, )*,)*9./5* <%/.8.2 + -.8(.8.2 -&*0+).2*0+' 5.054)%0/01( -)%-
+<4H%:/2 0* 8.&6.:).7013 -%)+.8 2)%<%0+. 

J.2)%<%001% <%/.81 :/)*/%6+7%:5.6. *0*&+,* <.64/ 91/= +:-.&=,.2*01 0* 
4).20% 40+2%):+/%/.2. !&' .:4H%:/2&%0+' 9.&%% /.70.6. + :+:/%<0.6. -)+0$+-

-* .$%05+ <0.6.5)+/%)+*&=0.3 ;>>%5/+20.:/+ 8%'/%&=0.:/+ <.I0. )%5.<%08.-

2*/= -)+<%0%0+% ./)*:&%2.6. 9%07<*)5+06* + 9%07<*)5+06* 2 :)*20%0++ : .)6*-
0+,*$+'<+, &47E+<+ 2 :2.%< 5&*::% [2, :. 136]. K%/.8+7%:5*' .:0.2* /*5.6. 
-.8(.8* -)+2%8%0* 2 )*9./% :%)9:5+( ;5.0.<+:/.2 [1, :. 35]. # $%&'( *8*-/*$++ 

<.8%&+ 5 :-%$+>+5% ).::+3:5.3 8%3:/2+/%&=0.:/+ + 5 .:.9%00.:/'< )*,2+/+' 
+00.2*$+.00.6. :%5/.)* ;5.0.<+5+ 91&* -.:/*2&%0* -%)2..7%)%80*' ,*8*7* -. 
52*0/+>+5*$++ -*)*<%/).2 .$%05+ 0*4701( .)6*0+,*$+3. 

1.  !"#$%&%'"(%) *"+",-$+.! /-#0,"+'%#1". D:0.2.3 8&' 52*0/+>+-

5*$++ '2&'%/:' .-)%8%&%0+% 5.<-&%5:01( -.5*,*/%&%3 .$%05+ 8%'/%&=0.:/+ 

0*$+.0*&=01( +::&%8.2*/%&=:5+( 40+2%):+/%/.2: 
1) 5*8).213 -./%0$+*& 40+2%):+/%/.2; 
2) 0*47013 -./%0$+*& + .9L%< >+0*0:+).2*0+' 0*4701( +::&%8.2*0+3; 

3) )%,4&=/*/+20.:/= 0*4701( +::&%8.2*0+3 + )*,)*9./.5; 
4) 5.<<%)$+*&+,*$+' )%,4&=/*/.2 +::&%8.2*0+3; 

5) <%I840*).80*' 8%'/%&=0.:/= 40+2%):+/%/* (2.2&%7%00.:/= 2 0*$+.-

0*&=0.% + <+).2.% 0*470.-.9)*,.2*/%&=0.% :..9H%:/2.); 

6) <*/%)+*&=0.-/%(0+7%:5*' 9*,* + +01% )%:4):1. 

F* :&%84BH%< ;/*-% .$%05+ 0%.9(.8+<. -).*0*&+,+).2*/= 5*I813 -.-

5*,*/%&= -. :.:/*2&'BH+< -*)*<%/)*<. F*-)+<%), -)+ -).2%8%0++ .$%05+ 

;>>%5/+20.:/+ 0*4701( +::&%8.2*0+3 + )*,)*9./.5 <.I0. +:-.&=,.2*/= 8&' 
:)*20%0+' :&%84BH+% -*)*<%/)1: 5.&+7%:/2. 0*4701( + 47%901( -49&+5*-
$+3, 5.&+7%:/2. &+$%0,+3, -)+.9)%/%001( ).::+3:5+<+ .)6*0+,*$+'<+, 5.-

&+7%:/2. -)%<+3, 0*6)*8 + /.8. 

?*)*<%/)1 (5)+/%)++) 9%07<*)5+06* .,0*7*B/ (*)*5/%)+:/+5+ 21:E+( 

47%901( ,*2%8%0+3, -. 5./.)1< -).2.8+/:' 9%07<*)5+06. #19.) -*)*<%/).2 
,*2+:+/ ./ :/)*/%6+7%:5+( -)+.)+/%/.2 40+2%):+/%/*. M+:&. *0*&+,+)4%<1( 

-*)*<%/).2 (n) 0% .6)*0+7+2*%/:', 0. +<%/= 9.&%% 8%:'/+ -*)*<%/).2 0% )%-
5.<%084%/:' 8&' .9%:-%7%0+' 9.&%% 21:.5.6. 4).20' ;>>%5/+20.:/+ *0*&+,*. 

"*5 -)*2+&., $%&=, :/.'H*' -%)%8 .9)*,.2*/%&=01< 47)%I8%0+%<, (*)*5-
/%)+,4%/:' :.2.54-0.:/=B 5)+/%)+%2, 0%5./.)1% +, 5./.)1( '2&'B/:' 5*7%:/-
2%001<+. " ;/.3 5*/%6.)++ <.64/ ./0.:+/=:', 0*-)+<%), 5*7%:/2. -)%8&*6*%-
<.3 4:&46+, ,0*0+' + <./+2*$+' 5*8).2, ,0*7+<.:/= 0*4701( )*,)*9./.5 + /.8. 

"2*0/+>+5*$+' /*5+( -*)*<%/).2 -).2.8+/:' -. +0/%)2*&=0.3 E5*&%, )*,8%-
&%00.3 0* -'/= 4).20%3: 5*7%:/2. -)%8&*6*%<.3 4:&46+ <.I%/ 91/= .7%0= 0+,-
5+< (.$%05* 2 8+*-*,.0% 0–0,2), 0+,5+< (.$%05* 2 8+*-*,.0% 0,2–0,4), :)%80+< 

(.$%05* 2 8+*-*,.0% 0,4–0,6), 21:.5+< (.$%05* 2 8+*-*,.0% 0,6–0,8) + .7%0= 21-

:.5+< (0,8–1). 
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2. 2.3,.4#.5$% '!"#$%&%'"(%% ! !.*+.5- .(-#'% *-+5.#"6". N*5 5*5 

-%):.0*& '2&'%/:' .:0.201< >*5/.).< )*,2+/+' 2:%( 0*-)*2&%0+3 +00.2*$+-

.00.3 8%'/%&=0.:/+, /. 8&' :)*20%0+' <.I0. )%5.<%08.2*/= :&%84BH+% -*-
)*<%/)1: 7+:&%00.:/= )*9./0+5.2 21:E%3 0*470.3 52*&+>+5*$++ (2 /.< 

7+:&% 8.5/.).2 0*45 + 5*08+8*/.2 0*45), 7+:&%00.:/= 8.5/.)*0/.2, 7+:&%0-

0.:/= *:-+)*0/.2, 7+:&%00.:/= :.+:5*/%&%3, 5.&+7%:/2. 8+::%)/*$+.001( 

:.2%/.2 (!J) -. ,*H+/% 8+::%)/*$+3 0* :.+:5*0+% 47%01( :/%-%0%3 8.5/.)* 
+ 5*08+8*/* 0*45, 5.&+7%:/2. ,*H+H%001( 8+::%)/*$+3 2 8+::%)/*$+.001( 

:.2%/*( 24,.2 + /.8. 

?).2.8+<13 *0*&+, 0*$%&%0 0* 21'2&%0+% +00.2*$+.00.6. -./%0$+*&* 
2 21:E%< .9)*,.2*0++, -.;/.<4 -*)/0%)*<+ -. 9%07<*)5+064 ./.9)*01 -'/= 
21:E+( 47%901( ,*2%8%0+3 ?)+2.&I:5.6. >%8%)*&=0.6. .5)46*, 21:.5. ,*-
)%5.<%08.2*2E+( :%9' 2 :+:/%<% .9)*,.2*0+': ?%)<:5+3 6.:48*):/2%0013 

40+2%):+/%/ (?O ), "*,*0:5+3 6.:48*):/2%0013 /%(0+7%:5+3 40+2%):+/%/ 
+<%0+ P.F. N4-.&%2* ("ON ), J*<*):5+3 6.:48*):/2%0013 *;).5.:<+7%:5+3 

40+2%):+/%/ +<%0+ *5*8%<+5* J.?. ".).&%2* (JOP ), F+I%6.).8:5+3 6.:4-

8*):/2%0013 40+2%):+/%/ +<%0+ F.G. Q.9*7%2:5.6. (FO ), J*)*/.2:5+3 6.-

:48*):/2%0013 40+2%):+/%/ +<%0+ F.O. M%)01E%2:5.6. (JO ). G:(.801% 
8*001% :2%8%01 2 /*9&. 1 [3, :. 158]. 

N*9&+$* 1 

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

?*)/0%)1 -. 9%07<*)5+064 ?*)*<%/)1 (-.5*,*/%&+) ?ON 
?O  "ON JOP FO  JO  

M+:&%00.:/= )*9./0+5.2 21:E%3 

0*470.3 52*&+>+5*$++: 

8.5/.).2 0*45 
5*08+8*/.2 0*45 

152 

604 

140 

440 

123 

640 

114 

419 

230 

823 

241 

977 

M+:&%00.:/=: 
8.5/.)*0/.2 
*:-+)*0/.2 
:.+:5*/%&%3 

43 

544 

97 

7 

218 

51 

21 

371 

114 

12 

200 

177 

23 

736 

79 

26 

605 

490 

".&+7%:/2. !J -. ,*H+/% 8+::%)-

/*$+3 0* :.+:5*0+% 47. :/%-%0%3 

8.5/.)* + 5*08+8*/* 0*45 8 8 5 9 17 14 

".&+7%:/2. ,*H+H%001( 8+::%)-

/*$+3 2 !J 24,.2 0* :.+:5*0+%  
47. :/%-%0+: 

8.5/.)* 0*45 
5*08+8*/* 0*45 

1 

10 

2 

25 

3 

23 

7 

41 

14 

69 

10 

140 
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?%)21< ;/*-.< 52*0/+>+5*$++ '2&'%/:' >.)<+).2*0+% 0*7*&=0.3 /*9-

&+$1 (/*9&. 2), 5./.)*' :.8%)I+/ :&%84BH+% 8*001%: 
1)  :-+:.5 -*)*<%/).2 – (*)*5/%)+:/+5 40+2%):+/%/*, -. 5./.)1< 21-.&-

0'%/:' 9%07<*)5+06 (-%)213 :/.&9%$ /*9&. 2). ?)+ >.)<+).2*0++ :.2.54-0.-

:/+ -*)*<%/).2 8.&I0. 91/= .9)*H%0. 20+<*0+% 0* /*5+% <.<%0/1, 5*5 7%/-
5.% -.0+<*0+% :<1:&* 5*I8.6. +, 5)+/%)+%2; 

2) ./0.:+/%&=01% 2%:.21% ,0*7%0+' -*)*<%/).2, -.,2.&'BH+% 47%:/= 
2*I0.:/= ./8%&=01( -*)*<%/).2 (2/.).3 :/.&9%$ /*9&. 2). ?)+ .$%0+2*0++ -. 

0%:5.&=5+< -)+,0*5*< :&.I0.:/= *0*&+,* + .9)*9./5+ )%,4&=/*/.2 ;5:-%)/+, 
:4H%:/2%00. 2.,)*:/*%/. R.&%% /)48.%<5+< :/*0.2+/:' .-)%8%&%0+% +( :)*2-
0+/%&=0.3 -)%8-.7/+/%&=0.:/+, -)%8-.&*6*BH%% ,0*0+% /.6., 5*5+% 5)+/%-
)++ + 2 5*5.3 :/%-%0+ 2&+'B/ 0* .$%054 *&=/%)0*/+2 -)+ 21)*9./5% + -)+0'-
/++ 4-)*2&%07%:5+( )%E%0+3 5*5 -)+ :)*20+/%&=01( .$%05*( *&=/%)0*/+2, 
+<%BH+( '20. 21)*I%0013 5.&+7%:/2%0013 (*)*5/%), /*5 + -)+ +( 5*7%:/-
2%001( .$%05*(. D/0.:+/%&=013 2%: 5*I8.6. -*)*<%/)* <.I0. .-)%8%&+/= 
0* .:0.2% &+9. .$%0.5 <%0%8I%).2, &+9. .-).:* :-%$+*&+:/.2 24,* . 2*I0.-

:/+ *0*&+,+)4%<1( -*)*<%/).2; 

N*9&+$* 2 

1(2()3%(* 4(5)+-( (%()+,( 

?*)/0%)1 -. 9%07<*)5+064 
?*)*<%/)1 (-.5*,*/%&+) 

D/0.:+/%&=01% 
2%:.21% ,0*7%0+' 
-*)*<%/).2 wi 

?ON 
?O  "ON JOP  FO  JO  

M+:&%00.:/= )*9./0+5.2 
21:E%3 0*470.3 52*&+-

>+5*$++: 

8.5/.).2 0*45 
5*08+8*/.2 0*45 

0,30 

0,25 

0,57 

0,56 

0,52 

0,41 

0,46 

0,59 

0,43 

0,39 

0,86 

0,76 

0,9 

0,9 

M+:&%00.:/=: 
8.5/.)*0/.2 
*:-+)*0/.2 
:.+:5*/%&%3 

0,20 

0,15 

0,10 

0,9 

0,67 

0,18 

0,15 

0,27 

0,09 

0,44 

0,45 

0,21 

0,25 

0,24 

0,33 

0,48 

0,9 

0,15 

0,54 

0,74 

0,9 

".&+7%:/2. !J -. ,*H+/% 
8+::%)/*$+3 0* :.+:5*0+% 
47. :/%-%0%3 8.5/.)* 
+ 5*08+8*/* 0*45 0,35 0,42 0,42 0,26 0,48 0,9 0,74 

".&+7%:/2. ,*H+H%001( 

8+::%)/*$+3 2 !J 24,.2 0* 
:.+:5*0+% 47. :/%-%0+: 

8.5/.)* 0*45 
5*08+8*/* 0*45 

0,45 

0,40 

0,06 

0,06 

0,13 

0,16 

0,19 

0,15 

0,45 

0,26 

0,9 

0,44 

0,64 

0,9 

J.2.54-01% .$%05+ SAi  0,808 0,608 0,699 0,820 1,590 1,711 

@*06  4 6 5 3 2 1 
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3)  (*)*5/%)+:/+5+ ?ON , 21-.&0'BH%6. 9%07<*)5+06 (/)%/+3 :/.&9%$ 

/*9&. 2) + -*)/0%).2 -. 9%07<*)5+064, 21)*I*B/:' : -.<.H=B .$%0.5 2 +0-

/%)2*&% (0–1) 8&' 5*I8.6. -*)*<%/)*. S/+ .$%05+ -.&47*B/:' -.:)%8:/2.< 

52*0/+>+5*$++ +:(.801( 5.&+7%:/2%001( + 5*7%:/2%001( .$%0.5 0*9&B-

8*%<1( -*)*<%/).2. 
# /*9&. 2 -)%8:/*2&%01 :.2.54-01% .$%05+ -).2.8+<.6. 9%07<*)5+06* 

?ON  + 8)46+( -*)/0%).2. J.2.54-01% .$%05+ )*::7+/*01 -. :&%84BH%3 

>.)<4&%: 
                                                                                    

n 

SAj = TVij · wj, 
                                                                                 i = 1 

68%   SAj – :.2.54-0*' .$%05* j-3 5.<-*0++ -)+ j = 1, 2, 3, …, s; 

s – 7+:&. *0*&+,+)4%<1( 5.<-*0+3 (25&B7*' ?ON ); 

Vij – .$%05* -*)*<%/)* i 8&' 5.<-*0++ j -)+ i = 1, 2, …, n; 

n – 7+:&. -*)*<%/).2;  
wj – ./0.:+/%&=013 2%: -*)*<%/)* i. 
 

F*-)+<%), 8&' -*)/0%)* ?ON  (j = 2) :.2.54-0*' .$%05* )*::7+/12*%/:' 
:&%84BH+< .9)*,.<: 

SA2 = 0,66 · 0,560 + 0,53 · 0,448 + 0,15 · 0,336 + 0,32 · 0,224 + 0,09 · 0,112 + 

+ 0,57 · 0,672 + 0,36 · 0,896 + 0,41 · 0,784 = 1,766. 

3. 7*+-8-6-#%- 0"5$#9: % ./;%: +"36%0%<. !*001% +, /*9&. 3 -.,2.&'-
B/ .-)%8%&+/= 4).2%0= )*,&+7+3 <%I84 ?ON  + 5*I81< -*)/0%).< -. 9%0-

7<*)5+064. D/0.:+/%&=0.% )*::/.'0+% .-)%8%&'%/:' -. :&%84BH%3 >.)<4&%: 

dij = (Vi ?ON  – Vij) · wi, 

68%   dij – ./0.:+/%&=0.% )*::/.'0+% <%I84 ?ON  + -*)/0%).< -. 9%07<*)-

5+064, -)+7%< i = 1, 2, …, n, n – 7+:&. -*)*<%/).2; j = 2, …, s; 

Vi ?ON  – .$%05* i-6. -*)*<%/)* 8&' ?ON ; 

Vij – .$%05* i-6. -*)*<%/)* 8&' j-6. -*)/0%)*. 
F*-)+<%), :.6&*:0. -*)*<%/)4 «M+:&%00.:/= 8.5/.)*0/.2» ./0.:+/%&=-

0.% )*::/.'0+% <%I84 ?ON  + -*)/0%).< -. 9%07<*)5+064 ?%)<:5+< 6.:4-

8*):/2%001< 40+2%):+/%/.< (?O ) d = (0,9 – 0,15) · 0,336 = 0,252. 

U%0/)*&=0*' 7*:/= /*9&+$1 :.:/.+/ +, ./0.:+/%&=01( )*::/.'0+3 ?ON  

-. 5*I8.<4 -*)*<%/)4 ./0.:+/%&=0. 5*I8.6. -*)/0%)* -. 9%07<*)5+064. 

V0*5 «–» -.5*,12*%/, 7/. ?ON  ./:/*%/ ./0.:+/%&=0. )*::<*/)+2*%<.6. 

-*)/0%)*, +, 0*.9.)./, ,0*5 «+» :2+8%/%&=:/24%/ . /.<, 7/. ?ON  .-%)%I*%/  
)*::<*/)+2*%<.6. -*)/0%)*. 
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N*9&+$* 3 

6/0'$')'%+' 2(!4%&" + #57+" 0(,)+2+8 

D/0.:+/%&=0.% )*::/.'0+% 
?ON  -. ./0.E%0+B  

5 -*)/0%)4 ?*)*<%/)1 (-.5*,*/%&+) 

D/0.:+-

/%&=01% 2%-
:.21% ,0*-
7%0+' -*)*-
<%/).2 wi 

D$%05+ 

?ON 
?O "ON JOP FO JO  

G/.6.2.% 
:.:/.'-
0+% 0%5.-
/.)1( 
-*)*<%/-
).2 

M+:&%00.:/= )*9./0+-

5.2 21:E%3 0*470.3 

52*&+>+5*$++: 

8.5/.).2 0*45 
5*08+8*/.2 0*45 

0,30 

0,25 

0,72 

0,73 

0,060

0,080

0,078

0,035

0,087

0,085

–0,042

–0,008

–0,054 

–0,043 

0,129 

0,150 

M+:&%00.:/=: 
8.5/.)*0/.2 
*:-+)*0/.2 
:.+:5*/%&%3 

0,20 

0,15 

0,10 

0,9 

0,79 

0,17 

0,150

0,078

0,008

0,092

0,051

–0,004

0,130

0,083

–0,016

0,084 

–0,017

0,002

0,072 

0,008 

–0,073 

0,528 

0,203 

–0,083 

".&+7%:/2. !J -. ,*H+-

/% 8+::%)/*$+3 0* :.+:-
5*0+% 47. :/%-%0%3 8.5-
/.)* + 5*08+8*/* 0*45 0,35 0,65 0,081 0,137 0,060 –0,088 –0,032 0,158 

".&+7%:/2. ,*H+H%0-

01( 8+::%)/*$+3 2 !J 

24,.2 0* :.+:5*0+% 47. 

:/%-%0+: 

8.5/.)* 0*45 

5*08+8*/* 0*45 
0,45 

0,40 

0,18 

0,16 

0,023

0 

–0,005

0,004

–0,122

–0,040

–0,324

–0,112

–0,207 

–0,296 

–0,635 

–0,444 

?.&.I%0+% ?ON  ./0.-
:+/%&=0. -*)/0%)*   0,479 0,388 0,267 –0,504 –0,625  

 

N*5+< .9)*,.<, 2 /*9&+$% -)%8:/*2&%0* +0>.)<*$+' . /.<, -. 5*5.<4 

-*)*<%/)4 ?ON  ./:/*%/ +&+ .-%)%I*%/ 5.05)%/0.6. -*)/0%)*, +/.6.2.% -.-

&.I%0+% 8%& -. .-)%8%&%00.<4 -*)*<%/)4 ./0.:+/%&=0. 2:%( -*)/0%).2 
+ +/.6.2.% -.&.I%0+% ?ON  ./0.:+/%&=0. -*)/0%)* -. 5*I8.<4 -*)*<%/)4. 

#:% ,0*7%0+' -.&47*B/:' :4<<+).2*0+%< ./0.:+/%&=01( )*::/.'0+3 2 5*I-

8.< :/.&9$%. ?.&47+/= +( /*5I% <.I0. 5*5 )*,0.:/= <%I84 :.2.54-0.3 

.$%05.3 ?ON  + :.2.54-0.3 .$%05.3 5*I8.6. ./8%&=0.6. -*)/0%)* -. 9%0-

7<*)5+064. 

4. 7*+-8-6-#%- !3"%,#9: 5:.85$!. ?).2%8%< %H% .8+0 2+8 *0*&+,*, 5.-

/.)13 .-)%8%&'%/ :/%-%0= :(.8:/2* ?ON  : 5*I81< -*)/0%).< -. 9%07<*)-

5+064, * /*5I% :/%-%0= :(.8:/2* <%I84 -*)/0%)*<+ (/*9&. 4). J/%-%0= :(.8:/-
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2* .-)%8%&'%/:' -.:)%8:/2.< :../2%/:/24BH%6. -.5*,*/%&' +, /*9&. 2. D-)%-
8%&+< :/%-%0= :(.8:/2* -. :&%84BH%3 >.)<4&%: 

                                                                                    n  

mab = 1 – T WVia – VibW· wi, 
                                                                                 i =1 

68%   mab – :/%-%0= :(.8:/2* 40+2%):+/%/*   : 40+2%):+/%/.< b; 

Via – .$%05* i-6. -*)*<%/)* 8&' 40+2%):+/%/*  ; 

Vib – .$%05* i-6. -*)*<%/)* 8&' 40+2%):+/%/* b;  

n – 7+:&. -*)*<%/).2. 
F*-)+<%), :/%-%0= :(.8:/2* 8&' ?ON  + -*)/0%)* -. 9%07<*)5+064 ?O  

.-)%8%&'%/:' :&%84BH+< .9)*,.<: 

m?ON  – ?O  = 1–[W0,57 – 0,52W · 0,3 + W0,56 – 0,41W · 0,25 + 

+W0,9 – 0,15W · 0,2 + W0,67 – 0,27W · 0,15 + W0,18 – 0,09W · 0,1 +  

+W0,42 – 0,42W · 0,35 + W0,06 – 0,13W · 0,45 + W0,06 – 0,16W · 0,4] = 0,800. 

J/%-%0= :(.8:/2* -)+0+<*%/ ,0*7%0+% 2 +0/%)2*&% [0,1]. ?)+ ;/.< 21-

-.&0'%/:' )*2%0:/2. mab = mb . ?.:5.&=54 40+2%):+/%/1 0% :)*20+2*B/:' :*-
<+ : :.9.3, 8+*6.0*&=01% -.&' 0% ,*-.&0%01. 

N*9&+$* 4 

6-'%.( 90#:%* !"#$!4:( 9%+:'0!+4'4#: 

#4, ?ON  ?O  "ON  JOP  FO  JO  mab 

?ON  ( 0,800 0,891 0,987 0,217 0,096 0,5982 

?O  0,800 ( 0,909 0,787 0,170 0,104 0,5540 

"ON  0,891 0,909 ( 0,878 0,108 0,13 0,5832 

JOP  0,987 0,787 0,878 ( 0,230 0,109 0,5982 

FO  0,217 0,170 0,108 0,230 ( 0,879 0,3208 

JO  0,096 0,104 0,13 0,109 0,879 ( 0,2636 

 

# -.:&%80%< :/.&9$% -)+2%8%01 4:)%80%001% ,0*7%0+' :/%-%0+ :(.8:/-
2* (mab) 5*I8.6. 40+2%):+/%/* ./0.:+/%&=0. 2:%( .:/*&=01(. N*5, 8&' ?ON  

:)%80'' :/%-%0= :(.8:/2* 

m?ON  = (0,800 + 0,891 + 0,987 + 0,217 + 0,096) / (6 – 1) = 0,5982. 

F* .:0.2*0++ 8*001( /*9&+$1 <.I0. :8%&*/= :&%84BH+% 212.81: 

1. @%,4&=/*/1 )*::<./)%0+' ./8%&=01( :/%-%0%3 :(.8:/2* ?ON  : 5*I81< 

-*)/0%).< -. 9%07<*)5+064, * /*5I% :/%-%0+ :(.8:/2* <%I84 2:%<+ -*)/0%)*<+ 

-.5*,12*B/, : 5*5+< -*)/0%).< -. 9%07<*)5+064 ?ON  +<%%/ 0*+9.&=E%% 
+ 0*+<%0=E%% :(.8:/2.. S/* +0>.)<*$+' .9%:-%7+2*%/ 8.-.&0+/%&=04B 2.,-
<.I0.:/= &47E%6. )*::<./)%0+' :4H%:/24BH%3 :+/4*$++, .9&%67*%/ :)*20%0+% 
: -*)/0%).<. ?)+ .-)%8%&%0++ 7*:/01( + .9H+( )*,&+7+3 (:<. /*9&. 3) 2+80., 
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7/. ?%)<:5+3 6.:48*):/2%0013 /%(0+7%:5+3 40+2%):+/%/ -. .$%05*< 0*(.8+/:' 
9&+I% 2:%6. 5 J*<*):5.<4 6.:48*):/2%00.<4 *;).5.:<+7%:5.<4 40+2%):+/%/4 

+<%0+ *5*8%<+5* J.?. ".).&%2* (0,267). 

2. ?)+ .$%05% 4).20' :(.8:/2* 40+2%):+/%/.2 (:<. /*9&. 4)  ;/./ 212.8 

-.8/2%)I8*%/:': -.&.I%0+% ?ON  ./0.:+/%&=0. -*)/0%)* JOP  21)*I*%/:' 
:*<.3 21:.5.3 :/%-%0=B :(.8:/2* 0,987. 

3. ?. )%,4&=/*/*< 0*9&B8%0+' ,* 40+2%):+/%/*<+ : <*5:+<*&=0.3 4:-
)%80%00.3 :/%-%0=B :(.8:/2* 2+80., 7/. 4 ?ON  + JOP  2..9H% +8%*&=0.% 
:.2-*8%0+% – .8+0*5.2.% ,0*7%0+% :/%-%0+ :(.8:/2* 0,5982. 

5. 29/.+ *.8:.8);-1. *"+$#-+" *. /-#0,"+'%#1=. ?.8 «-.8(.8'H+< 

-*)/0%).< -. 9%07<*)5+064» -.8)*,4<%2*%/:' 40+2%):+/%/, ./0.:+/%&=0. 

5./.).6. ?%)<:5+3 6.:48*):/2%0013 /%(0+7%:5+3 40+2%):+/%/ :/*2+/ :2.+ 

$%&+ + 21-.&0'%/ :/)*/%6+7%:5+% 8%3:/2+' 8&' 8.:/+I%0+' -.:/*2&%00.3 ,*-
8*7+. ?. 8*001< /*9&. 2–4 2+80., 7/. 2 )*::<*/)+2*%<.< -)+<%)% J*)*/.2-
:5+3 6.:48*):/2%0013 40+2%):+/%/ +<%0+ F.O. M%)01E%2:5.6. +<%%/ &47E+% 
-.5*,*/%&+. ?.;/.<4 .9H%3 )%5.<%08*$+%3 ?ON  91&. 91 .:4H%:/2&%0+% 
9+,0%:--).$%::.2 -. -)+<%)4 JO . 

# 8.-.&0%0+% 5 7%&.2%7%:5.<4 -./%0$+*&4 0%.9(.8+<. -).+,2%:/+ 21-

9.) -*)/0%)* -. 9%07<*)5+064 0* .:0.2% 824( /*5+( 5)+/%)+%2, 5*5 )%,4&=/*-
/+20.:/= 0*470.-/%(0+7%:5.3 + +00.2*$+.00.3 8%'/%&=0.:/+ FG ; )%*&=-
0.:/= 8.:/+I%0+' -.:/*2&%001( $%&%3 (:4<<* 0%.9(.8+<1( >+0*0:.21( 

2&.I%0+3). 

!*001% 5)+/%)++ <.I0. -.8)*,8%&+/= 0* -.85)+/%)++. !&' )%,4&=/*-
/+20.:/+ 0*470.-/%(0+7%:5.3 + +00.2*$+.00.3 8%'/%&=0.:/+ FG  -.85)+-

/%)+'<+ <.64/ 91/=: 5.&+7%:/2. 5.<<%)7%:5+( 8.6.2.).2 : -)%8-)+'/+'<+ 

?)+2.&I:5.6. .5)46* 4 -*)/0%)* -. 9%07<*)5+064, +( .9L%<, 5.&+7%:/2. +:-
:&%8.2*0+3 2 )*<5*( <%I840*).80.6. :./)480+7%:/2* + +( .9L%< + /.8. ?.8-

5)+/%)+'<+ :4<<1 0%.9(.8+<1( >+0*0:.21( 2&.I%0+3 <.64/ 91/=: 45)%--

&%0+% <*/%)+*&=0.-/%(0+7%:5.3 9*,1 40+2%):+/%/* -4/%< -.54-5+ 40+5*&=-
0.6. .9.)48.2*0+', 5./.).% -.,2.&+/ )*,)*9./*/= 0.24B /%(0.&.6+B, 

.9&*8*0+% ,*-*:.< -&.H*8%3 + /.8. 

?ON  0%.9(.8+<. -).2%:/+ ./9.) 5)+/%)+%2 + -.85)+/%)+%2 8&' 219.-

)* -.8(.8'H+( -*)/0%).2 -. 9%07<*)5+064 2 :../2%/:/2++ : +( 2.,<.I0.-

:/'<+ + .-1/.<. S/. I% 5*:*%/:' + .-)%8%&%0+' ./0.:+/%&=01( 2%:.21( ,0*-
7%0+3 5)+/%)+%2 + -.85)+/%)+%2. 

!24(5)+/%)+*&=013 ./9.) -.8(.8'H%6. -*)/0%)* -. 9%07<*)5+064 -).-

+,2.8+/:' :&%84BH+< .9)*,.<: -.+:5 :.2.54-0.3 .$%05+ 5*I8.6. -*)/0%)* 
-. 9%07<*)5+064 -. 824< 5)+/%)+'< + 219.) -*)/0%)*, .9&*8*BH%6. :*<.3 

21:.5.3 .$%05.3. J.2.54-0*' .$%05* -*)/0%)* -. 824< 5)+/%)+'< .-)%8%&'-
%/:' : -.<.H=B :&%84BH%6. 4)*20%0+': 
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TCAj = AC1j · wC1 + AC2j · wC2, 

68%  TCAj – :.2.54-0*' .$%05* j-6. -*)/0%)* -. 824< 5)+/%)+'<; 

 AC1j – .$%05* j-6. -*)/0%)* -. 5)+/%)+B J1; 

 AC2j – .$%05* j-6. -*)/0%)* -. 5)+/%)+B J2, 

 wC1 – ./0.:+/%&=013 2%: 5)+/%)+' J1, 

 wC2 – ./0.:+/%&=013 2%: 5)+/%)+' J2. 

J.2.54-04B .$%054 SAi +, /*9&. 2 <.I0. -)+0'/= 5*5 .$%054 AC1j. 

J/%-%0= 8.:/+I%0+' ?ON  4).20' .-)%8%&%00.6. -*)/0%)* +&+ -).-

$%0/04B 8.&B 8.:/+I%0+' *0*&+,+)4%<1( -*)*<%/).2 <.I0. -)+0'/= 5*5 

.$%054 AC2j. ?.;/.<4 .0* .-)%8%&'%/:' 5*5 ./0.E%0+% :.2.54-0.3 .$%05+ 

?ON  5 :.2.54-0.3 .$%05% j-6. -*)/0%)* -. 9%07<*)5+064: 

AC2j = SA?ON  / SAj. 

!&' 0*E%6. -)+<%)*: 

AC ?O  = SA?ON  / SA?O  = 0,808 / 0,608 = 1,329; 

AC "ON  = SA?ON  / SA"ON  = 0,808 / 0,699 = 1,156; 

AC JOP  = SA?ON  / SAJOP  = 0,808 / 0,820 = 0,985. 

G:5&B7%0+%: 

AC FO  = SA?ON  / SAFO  = 0,808 / 1,590 = 0,508; 

AC JO  = SA?ON  / SAJO  = 0,808 / 1,711 = 0,472. 

#*I0., 7/.91 .$%05+ AC1 + AC2 91&+ .8+0*5.2.6. -.)'85*. G, )*::<*/-
)+2*%<.6. -)+<%)* +:5&B7*B/:' -*)/0%)1 -. 9%07<*)5+064 ?O  + "ON , 

/*5 5*5 2%&+7+0* .$%05+ AC2 -)%21E*%/ 1. F%/ :<1:&* -)+0+<*/= :&*913 

40+2%):+/%/ (-. -*)*<%/)*< «"*8).2.6. -./%0$+*&*») 2 5*7%:/2% -.8(.8'H%-
6. -*)/0%)* -. 8)46+< -*)*<%/)*<. 

!&' 217+:&%0+' 2%&+7+01 TCAj 8&' .:/*&=01( 5*08+8*/.2 0%.9(.8+<. 

.-)%8%&+/= 2%:.21% ,0*7%0+' wC1 + wC2. ?4:/=, 5 -)+<%)4, ?ON  .:/*0*2&+-

2*%/ :2.3 219.) 0* :&%84BH%< )*:-)%8%&%0++ ./0.:+/%&=01( 2%:.2 wC = 0,4 

+ wC2 = 0,6. 

# /*5.< :&47*% -.5*,*/%&+ -. 40+2%):+/%/*<: 

TCA JOP  = 0,820 · 0,4 + 0,985 · 0,6 = 0,9190; 

TCA FO  = 1,590 · 0,4 + 0,508 · 0,6 = 0,9408; 

TCA JO  = 1,711 · 0,4 + 0,472 · 0,6 = 0,9676. 

# :../2%/:/2++ : -.&47%001<+ )%,4&=/*/*<+ ?ON  -)%8&*6*%/:' .)+%0-

/+).2*/=:' 0* -*)/0%)* JO . 

N*5I% %:&+ .9)*/+/= 20+<*0+% 0* :4H%:/24BH%% :.2.54-0.% )*::/.'0+% 
?ON  ./0.:+/%&=0. -*)/0%).2 (:<. /*9&. 3), /. -).$%0/ 4&47E%0+' ./0.:+-

/%&=0. :4H%:/24BH%6. -.&.I%0+' 948%/ /*5.21<: 
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?ON  – JOP  = 0,267 / 0,808 · 100 = 33 %; 

?ON  – FO  = 0,504 / 0,808 · 100 = 62 %; 

?ON  – JO  = 0,625 / 0,808 · 100 = 77 %. 

!&' 8.:/+I%0+' $%&%3 ?%)<:5.<4 6.:48*):/2%00.<4 /%(0+7%:5.<4 40+-

2%):+/%/4 -)%8.:/*2&'%/:' 2.,<.I0.:/= :*<+< 219+)*/= -4/= )*,2+/+' 
«"*8).2.6. -./%0$+*&* 40+2%):+/%/*». K.I0. .)+%0/+).2*/=:' 0* &+8%)* 
2 ;/.< 2.-).:% – JO  +&+ 219)*/= -.;/*-0.% >.)<+).2*0+% $%&%3, .)+%0/+-

)4':= 0* JOP  +&+ FO . 

6. 29/.+ .*$%,"6>#.1. 5$+"$-1%0-5'.1. 8-<5$!%). ?).*0*&+,+)4%< 

2:% /)+ .:/*2E+(:' 2*)+*0/* 8&' .-)%8%&%0+' -)*2+&=01( :/)*/%6+7%:5+( 

8%3:/2+3. 

! "# $% & 1. ?.8(.8'H+3 -*)/0%) -. 9%07<*)5+064 – J*<*):5+3 6.:4-

8*):/2%0013 *;).5.:<+7%:5+3 40+2%):+/%/. !*001% 8&' *0*&+,* -)%8:/*2&%-
01 2 /*9&. 5. 

N*9&+$* 5 

6-'%.( :#,;#<%&" !40(4'=+2'!.+" $'8!4:+8 /# /0+;'09  

>(;(0!.#=# =#!9$(0!4:'%%#=# (?0#.#!;+2'!.#=# 9%+:'0!+4'4(  

!%3:/2+' 'i ?ON  JOP  ?*)*<%/)1 (wi) 
'1 '2 '3 '4 

0,57 

0,56 

0,43 

0,39 

M+:&%00.:/= )*9./0+5.2 21:E%3 0*47-

0.3 52*&+>+5*$++: 

8.5/.).2 0*45 
5*08+8*/.2 0*45 

0,30

0,25

0,43

0,39

0,8 

0,7 

0,5 

0,5 

0,82 

0,82 

0,9 

0,67 

0,18 

0,25 

0,24 

0,33 

M+:&%00.:/=: 
8.5/.)*0/.2 
*:-+)*0/.2 
:.+:5*/%&%3 

0,20

0,15

0,10

0,25

0,24

0,33

0,6 

0,5 

0,4 

0,5 

0,5 

0,5 

0,82 

0,82 

0,82 

0,42 0,48 

".&+7%:/2. !J -. ,*H+/% 8+::%)/*$+3 

0* :.+:5*0+% 47. :/%-%0%3 8.5/.)* + 5*0-

8+8*/* 0*45 0,35 0,48 0,9 0,5 0,82 

0,06 

0,06 

0,45 

0,26 

".&+7%:/2. ,*H+H%001( 8+::%)/*$+3 

2 !J 24,.2 0* :.+:5*0+% 47. :/%-%0+: 

8.5/.)* 0*45 
5*08+8*/* 0*45 

0,45

0,40

0,45

0,26

0,9 

0,9 

0,5 

0,5 

0,82 

0,82 

 J.2.54-01% .$%05+ 8%3:/2+3 SA 0,820 1,730 1,100 1,782 

 

! "# $% & 2. ?.8(.8'H+3 -*)/0%) -. 9%07<*)5+064 – F+I%6.).8:5+3 

6.:48*):/2%0013 40+2%):+/%/. !*001% 8&' *0*&+,* -)%8:/*2&%01 2 /*9&. 6. 
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N*9&+$* 6 

6-'%.( :#,;#<%&" !40(4'=+2'!.+" $'8!4:+8 /# /0+;'09  

1+<'=#0#$!.#=# =#!9$(0!4:'%%#=# 9%+:'0!+4'4(  

!%3:/2+' 'i ?ON FO ?*)*<%/)1 (wi) 
'1 '2 '3 '4 

0,57 

0,56 

0,86 

0,76 

M+:&%00.:/= )*9./0+5.2 21:E%3 0*470.3  

52*&+>+5*$++: 

8.5/.).2 0*45 
5*08+8*/.2 0*45 

0,30

0,25

0,86

0,76

0,8 

0,7 

0,75 

0,75 

0,82 

0,82 

0,9 

0,67 

0,18 

0,48 

0,9 

0,15 

M+:&%00.:/=: 
8.5/.)*0/.2 
*:-+)*0/.2 
:.+:5*/%&%3 

0,20

0,15

0,10

0,48

0,9 

0,15

0,6 

0,5 

0,4 

0,75 

0,75 

0,75 

0,82 

0,82 

0,82 

0,42 0,9 

".&+7%:/2. !J -. ,*H+/% 8+::%)/*$+3 0* :.-

+:5*0+% 47%01( :/%-%0%3 8.5/.)* + 5*08+8*/* 
0*45 0,35 0,9 0,8 0,75 0,82 

0,06 

0,06 

0,9 

0,44 

".&+7%:/2. ,*H+H%001( 8+::%)/*$+3 2 !J 

24,.2 0* :.+:5*0+% 47. :/%-%0+: 

8.5/.)* 0*45 
5*08+8*/* 0*45 

0,45

0,40

0,9 

0,44

0,9 

0,9 

0,75 

0,75 

0,82 

0,82 

 J.2.54-01% .$%05+ 8%3:/2+3 SA 1,5901,6951,6501,782 

 

! "# $% & 3. !.-4:/+<, 7/. ?ON  219)*& -4/= «&+8%)*» + .)+%0/+)4-

%/:' 2 2.-).:% 5*8).2.6. -./%0$+*&* 0*4701( )*9./0+5.2 0* -).6)*<<4 J*-
)*/.2:5.6. 6.:48*):/2%00.6. 40+2%):+/%/*. !*001% 8&' *0*&+,* -)%8:/*2&%-
01 2 /*9&. 7. 

N*9&+$* 7 

6-'%.( :#,;#<%&" !40(4'=+2'!.+" $'8!4:+8 /# /0+;'09  

>(0(4#:!.#=# =#!9$(0!4:'%%#=# 9%+:'0!+4'4( 

!%3:/2+' 'i ?ON  JO  ?*)*<%/)1 (wi) 
'1 '2 '3 '4 

0,57 

0,56 

0,9 

0,9 

M+:&%00.:/= )*9./0+5.2 21:E%3 0*-
470.3 52*&+>+5*$++: 

8.5/.).2 0*45 
5*08+8*/.2 0*45 

0,30 

0,25 

0,9 

0,9 

0,8 

0,8 

0,79 

0,79 

0,85 

0,85 

0,9 

0,67 

0,18 

0,54 

0,74 

0,9 

M+:&%00.:/=: 
8.5/.)*0/.2 
*:-+)*0/.2 
:.+:5*/%&%3 

0,20 

0,15 

0,10 

0,54 

0,74 

0,9 

0,6 

0,5 

0,4 

0,79 

0,79 

0,79 

0,85 

0,85 

0,85 

0,42 0,74 

".&+7%:/2. !J -. ,*H+/% 8+::%)/*$+3 

0* :.+:5*0+% 47%01( :/%-%0%3 8.5/.)*  
+ 5*08+8*/* 0*45 0,35 0,74 0,9 0,79 0,85 
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D5.07*0+% /*9&. 7 

!%3:/2+' 'i ?ON  JO  ?*)*<%/)1 (wi) 
'1 '2 '3 '4 

0,06 

0,06 

0,64 

0,9 

".&+7%:/2. ,*H+H%001( 8+::%)/*$+3 

2 !J 24,.2 0* :.+:5*0+% 47. :/%-%0+: 

8.5/.)* 0*45 
5*08+8*/* 0*45 

0,45 

0,40 

0,64 

0,9 

0,9 

0,9 

0,79 

0,79 

0,85 

0,85 

J.2.54-01% .$%05+ 8%3:/2+3 SA 1,711 1,755 1,738 1,870 

 

!&' *0*&+,* -.&47%001( 8%3:/2+3 + ,*-.&0%0+' /*9&+$ .:4H%:/2+< 0%-
:5.&=5. /+-+701( 8%3:/2+3: 

1. ?.&0.% 5.-+).2*0+% -.8(.8'H%6. -*)/0%)*. # /*9&. 7 /*5.% 5.-+).-

2*0+% -)%8:/*2&%0. 8%3:/2+%< '1. V0*7%0+' -*)*<%/)* '1 +8%0/+701 -*)*-
<%/)*< J*)*/.2:5.6. 6.:48*):/2%00.6. 40+2%):+/%/* 2 2.-).:% 5*8).2.6. 

-./%0$+*&* 0*4701( )*9./0+5.2. 
2. G,9+)*/%&=0.% 4&47E%0+% -*)*<%/).2. # /*9&. 7 /*5.% 4&47E%0+% 

-)%8:/*2&%0. 8%3:/2+%< '2. S/./ 4).2%0= 8%3:/2+' '2 -)+2.8+/ 5 4&47E%0+B 

0*+9.&%% 2*I01( (+<%BH+( :*<13 21:.5+3 ./0.:+/%&=013 2%:) -*)*<%/).2. 
# 0*E%< -)+<%)% – ;/. -*)*<%/)1, +<%BH+% ./0.:+/%&=013 2%: 0,45 + 0,40 

«".&+7%:/2. ,*H+H%001( 8+::%)/*$+3 2 !J 24,.2», * /*5I% 0,35 «".&+7%:/-
2. !J -. ,*H+/% 8+::%)/*$+3 0* :.+:5*0+% 47%01( :/%-%0%3 8.5/.)* 
+ 5*08+8*/* 0*45». S/./ 2+8 8%3:/2+3 -.,2.&'%/ .-)%8%&+/= )*,&+701% 2.,-
<.I0.:/+ 2 E+).5.< 8+*-*,.0%. ?)+ 42%&+7%0++ 7+:&* -*)*<%/).2 2.,)*:-
/*B/ 2.,<.I0.:/+ .-)%8%&%0+' 8%3:/2+3. 

3. ".))%5/+).25* 4).20%3 -*)*<%/).2 -. 2%&+7+0%, 5./.)*' .7%0= 9&+,-
5. -)+9&+I*%/:' 5 :.2.54-0.3 .$%05% -.8(.8'H%6. -*)/0%)*. # /*9&. 7 /*5*' 
5.))%5/+).25* -)%8:/*2&%0* 8%3:/2+%< '3. D0. -)+2.8+/ 5 4&47E%0+B 2:%( 

-*)*<%/).2 8. ,0*7%0+' 0,79. 

4. ".))%5/+).25* 4).20%3 -*)*<%/).2 -. 2%&+7+0%, 5./.)*' 0%<0.6. -)%-
21E*%/ :.2.54-04B .$%054 -.8(.8'H%6. -*)/0%)*. # /*9&. 7 /*5*' 5.))%5/+).2-
5* -)%8:/*2&%0* 8%3:/2+%< '4. D0. -)+2.8+/ 5 4&47E%0+B 2:%( -*)*<%/).2 8. 
,0*7%0+' 0,85, 7/. ,0*7+/%&=0. &47E%, 7%< :.2.54-0*' .$%05* JO  (1,711). 

# .-)%8%&%00.< :<1:&% ;/. 8%3:/2+% <.I0. )*::<*/)+2*/= 5*5 4-)*2&'BH%%. 
").<% /.6., :4H%:/24%/ 2.,<.I0.:/= 219.)* 8%3:/2+' 2 :../2%/:/2++ 

: 0%:5.&=5+<+ 8)46+<+ -*)*<%/)*<+ ./0.:+/%&=0. -.8(.8'H%6. -*)/0%)*. 
?.:&% .-)%8%&%0+' 2.,<.I01( 8%3:/2+3 0%.9(.8+<. 219)*/= /. +, 0+(, 

5./.).% 948%/ -)+<%0'/=:' 2 8*00.< 5.05)%/0.< :&47*%. !&' 219.)* .-/+-

<*&=0.6. 8%3:/2+' -)%8&*6*%/:' +:-.&=,.2*/= <0.6.5)+/%)+*&=013 -.8(.8. 

M+:&. 5)+/%)+%2 + +( :.8%)I*0+% ,*2+:'/ ./ 2+8*, )*,<%)*, *<9+$+3 + /%54-

H%6. -.&.I%0+' 40+2%):+/%/*. ")+/%)++ + +( ./0.:+/%&=013 2%: .-)%8%&'B/ 
)*9./0+5+ FG . N*5 5*5 2 0*E%< -)+<%)% )*::<*/)+2*%/:' 5*8).213 -./%0-
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$+*& 0*4701( )*9./0+5.2 FG , /. 5 5)+/%)+B «M+:&%00.:/= )*9./0+5.2 
21:E%3 0*470.3 52*&+>+5*$++» 2 7*:/+ 8.5/.).2 0*45 <.64/ 91/= :&%84B-

H+% -.85)+/%)++ : ./0.:+/%&=01< 2%:.<: 

  7+:&%00.:/= 8.5/.).2 0*45 2 )45.2.8'H%< :.:/*2% FG  (0,3); 

  7+:&%00.:/= 8.5/.).2 0*45 2 -).>%::.):5.--)%-.8*2*/%&=:5.< :.:/*-
2% FG  (0,25); 

  7+:&%00.:/= 8.5/.).2 0*45 2 47%90.-2:-.<.6*/%&=0.< :.:/*2% FG  (0,1); 

  7+:&%00.:/= 8.5/.).2 0*45 5*5 0*4701( )*9./0+5.2 FG  (0,2). 

7. ?.+,%+.!"#%- ,"$+%(9 *.+$&-6-<. !&' /.6. 7/.91 &47E% -)%8:/*-
2+/= 0*-)*2&%0+' 8*&=0%3E+( :/)*/%6+7%:5+( 8%3:/2+3, <.I0. :>.)<4&+).-

2*/= <*/)+$4 -.)/>%&%3. ?.)/>%&=013 *0*&+, 21-.&0%0 8&' 5*I8.6. *0*&+,+-

)4%<.6. -*)*<%/)* ./8%&=0.. !&' )*::<*/)+2*%<.6. -)+<%)* <*5:+<*&=0*' 
2%&+7+0* ./0.:+/%&=01( )*,0.:/%3 :.:/*2+/ 0,79. D$%05+ 2:%( ./0.:+/%&=01( 

)*,0.:/%3 ()*,)12.2) 0*9&B8*%<1( -*)*<%/).2 V(RDi) -)%8:/*2&%01 :&%84B-

H+< .9)*,.<: 

8&' -*)*<%/)* (1 «M+:&%00.:/= )*9./0+5.2 21:E%3 0*470.3 52*&+>+5*-
$++ (8.5/.).2 0*45)»: 

W0,57–0,79W· 0,3 = 0,066 XV(RD1) = 0,2; 

8&' -*)*<%/)* (2 «M+:&%00.:/= )*9./0+5.2 21:E%3 0*470.3 52*&+>+5*-
$++» (5*08+8*/ 0*45): 

W0,56–0,79W· 0,25 = 0,058 XV(RD2) = 0,18; 

8&' -*)*<%/)* (3 «M+:&%00.:/= 8.5/.)*0/.2»: 

W0,90–0,79W· 0,20 = 0,022 XV(RD3) = 0,07; 

8&' -*)*<%/)* (4 «M+:&%00.:/= *:-+)*0/.2»: 

W0,67–0,79W· 0,15 = 0,018 XV(RD4) = 0,05; 

8&' -*)*<%/)* (5 «M+:&%00.:/= :.+:5*/%&%3»: 

W0,18–0,79W· 0,10 = 0,061 XV(RD5) = 0,19; 

8&' -*)*<%/)* (6 «".&+7%:/2. !J -. ,*H+/% 8+::%)/*$+3 0* :.+:5*0+% 
47. :/%-%0%3 8.5/.)* + 5*08+8*/* 0*45»: 

W0,42–0,79W· 0,35 = 0,130 XV(RD6) = 0,4; 

8&' -*)*<%/)* (7 «".&+7%:/2. ,*H+H%001( 8+::%)/*$+3 2 !J 24,.2 0* 
:.+:5*0+% 47. :/%-%0+ 8.5/.)* 0*45»: 

W0,06–0,79W· 0,45 = 0,329 XV(RD7) = 1; 

8&' -*)*<%/)* (8 «".&+7%:/2. ,*H+H%001( 8+::%)/*$+3 2 !J 24,.2 0* 
:.+:5*0+% 47. :/%-%0+ 5*08+8*/* 0*45»: 

W0,06–0,79W· 0,40 = 0,292 XV(RD8) = 0,89. 

"2*0/+>+5*$+' ./0.:+/%&=01( 2%:.2 :4H%:/24BH%6. :.:/.'0+' ?ON  

0*9&B8*%<1( -*)*<%/).2 21-.&0'%/:' -. <*5:+<*&=0.3 2%&+7+0% 219)*0-

0.6. 8%3:/2+' ('3) 8&' ./0.:+/%&=01( :.:/.'0+3 -*)*<%/).2. ?.;/.<4 0%.9-

(.8+<. .-)%8%&+/= <*5:+<*&=04B 2%&+7+04 -).+,2%8%0+3 -*)*<%/).2 21-

9)*00.6. 8%3:/2+' : +( :../2%/:/24BH+<+ ./0.:+/%&=01<+ 2%:*<+. !&' )*:-
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:<*/)+2*%<.6. -)+<%)* /*5.3 2%&+7+0.3 '2&'%/:' 0,356 (-.&47%00*' 5*5 

-).+,2%8%0+% 0,45 · 0,79). D$%05+ :4H%:/24BH%6. :.:/.'0+' 2:%( 0*9&B8*%-
<1( -*)*<%/).2 V(?ON  Ri) -)%8:/*2&%01 :&%84BH+< .9)*,.<: 

8&' -*)*<%/)* (1: 

0,57 · 0,3 = 0,171 XV(?ON  R1) = 0,48; 

8&' -*)*<%/)* (2: 

0,56 · 0,25 = 0,14 XV(?ON  R2) = 0,39; 

8&' -*)*<%/)* (3: 

0,9 · 0,20 = 0,18 XV(?ON  R3) = 0,51; 

8&' -*)*<%/)* (4: 

0,67 · 0,15 = 0,10 XV(?ON  R4) = 0,28; 

8&' -*)*<%/)* (5: 

0,18 · 0,10 = 0,018 XV(?ON  R5) = 0,05; 

8&' -*)*<%/)* (6: 

0,42 · 0,35 = 0,147 XV(?ON  R6) = 0,41; 

8&' -*)*<%/)* (7: 

0,06 · 0,45 = 0,027 XV(?ON  R7) = 0,08; 

8&' -*)*<%/)* (8: 

0,06 · 0,40 = 0,024 XV(?ON  R8) = 0,07. 

"2*0/+>+$+).2*001% /*5+< .9)*,.< 2%&+7+01 -)%8:/*2&%01 2 2+8% 5.-

.)8+0*/ 8&' 5*I8.6. -*)*<%/)* 2 <*/)+$% -.)/>%&%3. "..)8+0*/1, 5./.)1% 
8%&'/ <*/)+$4 -.)/>%&%3 0* 52*8)*0/1, <.I0. .-)%8%&+/= 5*5 :)%80+% ,0*-
7%0+' 0%7%/5.3 .$%05+ – ./8%&=0. 8&' .:+ *9:$+:: + .:+ .)8+0*/. !&' .:+ 

*9:$+:: ;/. ,0*7%0+% )*20. 

(0,2 + 0,18 + 0,07 + 0,05 + 0,19 + 0,4 + 1 + 0,89)/8 = 0,373, 

8&' .:+ .)8+0*/: 
(0,48 + 0,39 + 0,51 + 0,28 + 0,05 + 0,41 + 0,08 + 0,07)/8 = 0,284. 

?)%8%&=01% ,0*7%0+' 8*&%5+ ./ :)%80%6., ,0*7+/, ./:/*2*0+% ./ I%&*%-
<.6. :.:/.'0+' 2%&+5.. K.I0. 2+8%/=, 7/. 2 :*<.3 :&*9.3 :+/4*$++ .5*,*-
&+:= -*)*<%/)1 (6 «".&+7%:/2. 8+::%)/*$+.001( :.2%/.2 -. ,*H+/% 8+::%)-

/*$+3 0* :.+:5*0+% 47%01( :/%-%0%3 8.5/.)* + 5*08+8*/* 0*45», (7 + (8 «".-

&+7%:/2. ,*H+H%001( 8+::%)/*$+3 2 8+::%)/*$+.001( :.2%/*( 24,.2» 

(8.5/.) 0*45 + 5*08+8*/ 0*45), +<%BH+% :*<1% 21:.5+% ,0*7%0+' ./0.:+-

/%&=0.6. 2%:*. G< 8.&I01 48%&+/= <*5:+<*&=0.% 20+<*0+%. 

>/+!#. )+4'0(490& 

1. F+5.&+7 K., F+5.&+7 R., #45.0'0:5*' Y. ".&+7%:/2%0013 -.8(.8 

2 9%07<*)5+06%: .9%:-%7%0+% 219.)* .-/+<*&=01( :/)*/%6+7%:5+( 8%3:/-
2+3//@.::+3:5+3 I4)0*& <%0%8I<%0/*. – 2007. – C 2. – J. 29–44. 
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2. @%38%) @. R%07<*)5+06 5*5 +0:/)4<%0/ .-)%8%&%0+' :/)*/%6++ + -.-

21E%0+' -)+91&+ / -%). : *06&. P.Q. @*:5+0*; -.8 0*47. )%8. N.#. !*0+&.-

2.3. – K.: J/*08*)/1 + 5*7%:/2., 2007. – 248 :. 
3. F*47013 -./%0$+*& 24,.2 ?)+2.&I:5.6. >%8%)*&=0.6. .5)46*: :/*/+:/. 

:9. – 2009. – 470 :. 
 

?.&47%0. 16.02.2011 
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