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 !" 621.9.02 

 .!. "#$%&'( 

 !  «"#$%&'() *+,-. «/+0(1-&2$-(2#34» 

).*. !(+&,'( 

"#$%&'() 5-&6.+$&2,#117) 2#81(9#&'() 61(,#$&(2#2 

!- .*/*0 1*2 34516!!  !)64/67*2 35/*86479: 

;58350*15779: 8 -64* /5) 0  !<6- 0 " 7*2 

)97=>"6779: ;58367!*4=?@*: ;5/6. 7*A 

"$(,-.(2&: %#2-.('+ 1+*1+9#1(: ;+$+%#2$-, '-%;#1&($6<=(8 '-3#>+1() ;$( &,#$3#1(( 

-2,#$&2() , ;-3(%#$178 '-%;-*(?(-1178 %+2#$(+3+8 2(;+ 653#;3+&2('. @'&;#$(%#12+341- ;--

'+*+1+ ABB#'2(,1-&24 &,#$3#1(: & 1+3-C#1(#% -&#,78 '-3#>+1() 1+ (1&2$6%#12, ->#&;#9(-

,+<=(8 &2+>(341-&24 ;$-?#&&+ ->$+>-2'( ( ;-,70#1(# &2-)'-&2( (1&2$6%#12+. 

 

#$%&'()*+( ,$'-$.&/&$**+( '01()&0%+ (#"2) -$%34&%& 5&)$,$( 

)06-)$61)0*(*&( 7 07&0/&$**$8 -)$'+5%(**$61& 9%0:$;0)< &6,%=4&1(%>-

*$'3 6$4(10*&= '(?0*&4(6,&?, @&.&4(6,&? & ?&'&4(6,&? 67$8617. #)$/(66 

'(?0*&4(6,$8 %(.7&8*$8 $9)09$1,& #"2, 7 1$' 4&6%( -)$/(66 67()%(*&< 

#"2, 7 *061$<A(( 7)('< 7 -$%*$8 '()( *( &.34(* [1]. 

B6$9(**$61>= 67()%(*&< 0*&.$1)$-*+? '01()&0%$7 <7%<(16< -()&$;&-

4(6,&8 ?0)0,1() &.'(*(*&< $6(7$8 6&%+ & ,)31<A(:$ '$'(*10 7 1(4(*&( 7)(-

'(*& $;*$:$ $9$)$10 67()%0, 10, ,0, -)$4*$61> *0-$%*&1(%< (0)'&)3=A&? 

7$%$,$*) *0 -$)<;$, 9$%>5( -)$4*$61& 67<.3=A(:$ ('01)&/+). #()7$-)&4&-

*$8 *(-$61$<*6170 6&%$7+? ?0)0,1()&61&, -)& 67()%(*&& #"2 <7%<(16< 0*&-

.$1)$-&< 67$8617 #"2. C1$ 7+.+70(1 -$<7%(*&( 6$9617(**+? ,$%(90*&8, 

$936%$7%(**+? 61)$(*&(' $9)0901+70('$:$ '01()&0%0. D 67<.& 6 E1&' 7$.*&-

,0(1 *($9?$;&'$61> 6$.;01> 10,&( 36%$7&< )(.0*&<, -)& ,$1$)+? 6&%$7+( ?0-

)0,1()&61&,& -)$/(660 67()%(*&< 93;31 6109&%>*+'& 7$ 7)('(*&. 

F71$)0'& 7+;7&:0(16< :&-$1(.0, 41$ 6 /(%>= .0;0*&< 6109&%>*$61& 

-)$/(660 67()%(*&< & -$7+5(*&< ,04(6170 $9)09$10**$8 -$7()?*$61& -)& 

67()%(*&& .0:$1$7$, &. #"2 6%(;3(1 *0,%0;+701> *0 &*61)3'(*1 7+*3G;(*-

*+( ,$'-(*6&)3=A&( ,$%(90*&< 7 -)$1&7$@0.( ,$%(90*&8, $936%$7%(**+? 

61)$(*&(' #"2. 

H3A*$61> -)(;%0:0('$:$ '(1$;0 [2] .0,%=40(16< 7 3610*$7%(*&& 0'-

-%&13; & 4061$1 ,$%(90*&8 6&%$7+? ?0)0,1()&61&,, $936%$7%(**+? 61)$(*&-
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(' #"2 & *0.*04(*&(' 7+*3G;(**+? ,$%(90*&8 7 -)$1&7$@0.(. D E1$' 6%3-

40( ;&*0'&,0 -)$/(660 67()%(*&< 6109&%&.&)3(16< .0 64(1 6:%0G&70*&< ?0-

)0,1()&61&, 6&%$7+? -0)0'(1)$7 67()%(*&< (63''0)*$:$ ,)31<A(:$ '$'(*10, 

$6(7$8 6&%+). D )(.3%>101( 6*&G0(16< $9)0.$70*&( 6,$%$7 *0 7+?$;( 67()%0 

&. $17()61&8, -$7+50(16< 61$8,$61> &*61)3'(*10. I061$10 *0,%0;+70('+? 

,$'-(*6&)3=A&? ,$%(90*&8 ,  -$;9&)0(16< 10,&' $9)0.$', 41$9+ $*0 6$$1-

7(1617$70%0 4061$1( ,$%(90*&8, $936%$7%(**+? 61)$(*&(' '01()&0%0. 

#)& 67()%(*&& $17()61&8 7 .0:$1$7,( &. #"2, *0-)&'() 3:%(-%061&,0 

'0),& "2 -11E, 6 $)1$1)$-*$8 6?('$8 0)'&)$70*&<, ,$%(90*&< 6&%$7+? 

@0,1$)$7 93;31 -)$&6?$;&1> -$ -()&$;&4(6,$'3 .0,$*3, 10, ,0, 7 '*$:$-

6%$8*$8 ,$*61)3,/&& #"2 ,0G;+8 6%$8 4()(;3(16< 7.0&'*$ -()-(*;&,3-

%<)*+' &.'(*(*&(' *0-)07%(*&< $6*$7+ 6'(G*+? 6%$(7. D -)(;(%0? ,0G;$-

:$ $9$)$10 67()%0 93;(1 -)$&6?$;&1> ;70 -$%*+? -()&$;0 ,$%(90*&8 6&%$7+? 

-0)0'(1)$7. 

!%< 3:%(-%061&,0 "2 -11E .07&6&'$61> $6(7$8 6&%+   & ,)31<A(:$ 

'$'(*10 ! $1 3:%0 -$7$)$10 J° 67()%0 -)&7(;(*+ *0 )&6. 1. F*0%&. .07&6&'$-

61&  , ! = f(J) -$,0.+70(1, 41$ 7 1(4(*&( 7)('(*& $;*$:$ $9$)$10 67()%0 -)& 

67()%(*&& 3:%(-%061&,0 "2 -11E -)$&6?$;&1 -()&$;&4(6,$( &.'(*(*&(   

& ! 6 4061$1$8, 7 ;70 )0.0 -)(7+50=A(8 /&,%&4(6,3= 4061$13 7)0A(*&< 

67()%0 67 ,  1.(. , 672 . !   

  !,

max

   ! ,

min

0 90° 180° 270° 360°
J, :)0;

1 2 3

6) 6)

 

K&6. 1. L0)0,1() &.'(*(*&< 6&%$7+? -$,0.01(%(8 7 .07&6&'$61& $1 3:%0 -$7$)$10 

67()%0 6 *0%$G(*&(' ,$'-(*6&)3=A&? ,$%(90*&8: 1 – ,$%(90*&<, $936%$7%(**+( 

61)$(*&(' #"2; 2 – ,$'-(*6&)3=A&( ,$%(90*&<; 3 – 63''0)*0< ?0)0,1()&61&,0 

6&%$7+? -$,0.01(%(8 

#)&'(' M .0 3:$% 0)'&)$70*&< (&%& 3:$% 3,%0;,& 7$%$,$*) #"2. 

D $9A(' 6%340(, -)& 7$.'$G*$' &.'(*(*&& M 7 ;&0-0.$*( 0 < M < 180°, 
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,$E@@&/&(*1 -)(7+5(*&< /&,%&4(6,$8 4061$1+ 7)0A(*&< 67()%0 67  93-

;(1 )07(* 180/M. 

I061$13 *0,%0;+70('+? *0 67()%$ 7 -)$1&7$@0.( ,$'-(*6&)3=A&? ,$-

%(90*&8 $-)(;(%&' -$ @$)'3%( 

, 67

180
 !  

"
, 

:;( ,  – /&,%&4(6,0< 4061$10 ,$'-(*6&)3=A&? ,$%(90*&8, 6–1; 

67  – /&,%&4(6,0< 4061$10 7)0A(*&< 67()%0, 6–1; 

M – 3:$% 0)'&)$70*&< 7$%$,$* #"2, :)0;. 

N0,$* &.'(*(*&< $6(7$8 6&%+   -)& 67()%(*&& 7 -()7$' -)&9%&G(*&& 

'$G*$ 0--)$,6&'&)$701> :0)'$*&4(6,$8 @3*,/&(8 

max min max min
67cos(4 )

2 2

    
 f

# $
! # % & , 

:;( f67 – 4061$10 7)0A(*&< 67()%0, O/;  

 max,  min – '0,6&'0%>*+( & '&*&'0%>*+( 7(%&4&*+ $6(7$8 6&%+;  

P – 7)('<, 6. 

F*0%$:&4*$ .0,$* &.'(*(*&< ,)31<A(:$ '$'(*10 -)& 67()%(*&& 

max min max min
67cos(4 ),

2 2

! ! ! !
! f

# $
! # % &  

:;( !max, !min – '0,6&'0%>*+( & '&*&'0%>*+( 7(%&4&*+ ,)31<A(:$ '$'(*10. 

")3:$70< (/&,%&4(6,0<) 4061$10 7)0A(*&< 67()%0, -)& )(,$'(*;$70*-

*+? 7 )09$1( [4] $9$)$10? &*61)3'(*10 n = 1000 $9/'&*, $-)(;(%<(16< ,0, 

67

3,14 1000
104,66

30 30

n% '
 ! ! !  6–1. 

!%< 6109&%&.0/&& -)$/(660 67()%(*&< #"2 -$ 6&%$7+' ?0)0,1()&61&-

,0' ( , !) *($9?$;&'$ *0 67()%$ 7 -)$1&7$@0.( *0%$G&1> $6(7+( &%& ,)3-

1&%>*+( ,$'-(*6&)3=A&( ,$%(90*&< (6'. )&6. 1). #)& E1$' 7 1(4(*&( 7)('(-

*& $;*$:$ $9$)$10 67()%0 63''0 ;73? ,$%(90*&8 ;061 6109&%>*$( 6)(;*(( 

.*04(*&( 6&%$7+? ?0)0,1()&61&,: 6)(;*(8 $6(7$8 6&%+ ( 6)) & ,)31<A(:$ '$-

'(*10 (!6)). 

D+)0.&' .0,$* &.'(*(*&< ,$'-(*6&)3=A(8 6&%+  ,$'- 7 '01('01&4(-

6,$' 7&;(: 

max min max min
,$'- 67cos 4 ( )

2 2 2

    T
 f

# $ ( )
! # % & $* +

, -
, 
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:;( " – -()&$; ,$'-(*6&)3=A&? ,$%(90*&8, 
67 67

1

2
"

f

%
! !

 
, 6. 

Q0, G(, ,0, & ;%< $6(7$8 6&%+, 7$.'$G*$ -)(;6107&1> 7+)0G(*&< ;%< 

,)31<A(:$ '$'(*10. 

F'-%&13;0 ,$%(90*&8, 7+)0G(**0< 7 (;&*&/0? 6&%$7+? -0)0'(1)$7, 

-)& *0%$G(*&& $6(7+? ,$%(90*&8 

p max min( ) / 2# P P! $ . 

F'-%&13;0 -)& *0%$G(*&& ,)31&%>*+? ,$%(90*&8 

max min( ) / 2.M# M M! $  

"$'-(*6&)3=A&( ,$%(90*&< 6;7&*31+ -$ @0.( $1*$6&1(%>*$ ,$%(90-

*&8 6&%$7+? ?0)0,1()&61&, -)$/(660 67()%(*&< *0 7(%&4&*3 , / 2."  !%< 

$63A(617%(*&< 6109&%>*$:$ 67()%(*&< 6 -$'$A>= ;&*0'$'(1)0 &.'()<=1 

-0)0'(1)+ ,$%(90*&8 6&%$7+? ?0)0,1()&61&, 7 1(4(*&( $;*$:$ $9$)$10 67()-

%0, @&,6&)3=1 &? 0'-%&13;*+( .*04(*&<. 

N01(' -$ 0'-%&13;*+' .*04(*&<' 6&%$7+? ?0)0,1()&61&, max min( , )P P  

& -)& -)&*<1+? )(G&'0? 67()%(*&< ( 67 ) )0664&1+70=1 -0)0'(1)+ ,$'-(*-

60/&$**+? ,$%(90*&8 ( , , p# ) & *0,%0;+70=1 &? 7 -)$1&7$@0.( *0 67()%$ 

&%& 5-&*;(%>. 

#)& 67()%(*&& $17()61&8 . 6,5 '' 7 3:%(-%061&,( "2 -11E, -)& /&,%&4(-

6,$8 4061$1( 7)0A(*&< 67()%0 67 = 1104,66 6$  & $6(7$8 -$;04( S0 = 0,12 ''/$9, 

;&*0'$'(1)$' 9+%& .0@&,6&)$70*+ 6%(;3=A&( -$)$:$7+( .*04(*&< $6(7$8 

6&%+: max min90,3R; 81,7 R.P P! !  

K064(1*+( .*04(*&< -0)0'(1)$7 ,$'-(*6&)3=A&? ,$%(90*&8 6$6107&%&: 

1

, 67(180 / ) 209,32 6$ ! "  ! ; 

max min
p

90,3 81,7
4,3R.

2 2

P P
#

$ $
! ! !  

!%< -)$7(),& & -$;17()G;(*&< :&-$1(.+ $ -$%$G&1(%>*$' 7%&<*&& 

,$'-(*6&)3=A&? ,$%(90*&8 *0 6109&%>*$61> 67()%(*&< &.;(%&8 &. #"2 9+-

%& -)$7(;(*+ E,6-()&'(*1+. S66%(;$70%$6> 7%&<*&( $6/&%%&)3=A&? $6(7+? 

,$%(90*&8 &*61)3'(*10 *0 -$,0.01(%& 61$8,$61& &*61)3'(*10, ,04(617$ $9-

)09$10**+? $17()61&8 -)& 67()%(*&& 7$ @)0:'(*10? .73,$-$:%$A0=A&? -0-

*(%(8 (N#") 07&0/&$**+? ;7&:01(%(8 #H90F2. 

C,6-()&'(*10%>*+( &66%(;$70*&< 7 %09$)01$)*+? 36%$7&<? -)$7$;&-

%&6> *0 5&)$,$3*&7()60%>*$' @)(.()*$' 610*,( 6F75 DT 1 6 /&@)$7$8 &*;&-
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,0/&(8 -$;04. D ,04(617( 1(?*$%$:&4(6,$:$ $6*0A(*&< ;%< .0;0*&< $6(7+? 

7&9)0/&8 &6-$%>.$70%6< 7&9)0/&$**+8 E%(,1)$;&*0'&4(6,&8 61(*; DC!H-10. 

#)& -)$7(;(*&& &66%(;$70*&8 &6-$%>.$70%&6> 67()%0 . 6,5 '', &.:$-

1$7%(**+( BFB «#()'6,&8 .07$; «205&*$61)$&1(%>». H7()%0 &'(=1 610*-

;0)1*3= ,$*61)3,/&=, .0 &6,%=4(*&(' )(G3A(8 4061&. K(G3A0< 4061> 7+-

-$%*(*0 &. 17();$6-%07*$8 -%061&*+ D"-8 -$ OBHQ 253–99. B6$9(**$61>= 

:($'(1)&& 67()%0 <7%<(16< *0%&4&( ;73? -$;)(.0=A&? )(G3A&? ,)$'$, 

(#K"), 7+-$%*(**+? -$ )0;&363 R = 1,94 '' ()&6. 2). H /(%>= &6,%=4(*&< 

37$;0 67()%0 $1 )06-$%$G(*&< $17()61&< /(*1) 67()%0 7+613-0(1 $1*$6&1(%>-

*$ ,)0(7 #K" *0 7(%&4&*3 0,78 ''. D(%&4&*0 -()(;*(:$ 3:%0 3 67()%0 U = 15º, 

.0;*(:$ M = 20º. B6*$7*0< $6$9(**$61> )09$1+ 67()% 6 #K" .0,%=40(16< 

7 1$', 41$ &? )(G3A&( ,)$',& $9(6-(4&70=1 *0;(G*$( -()()(.0*&( 6%$(7 

(*&1(8) *0-$%*&1(%< & 6'$%&61+? 7(A(617 #"2 6 *0&'(*>5&' *0)35(*&(' 

6/(-%(*&< *0-$%*&1(%< 6 $6*$7*$8 '066$8 $9)0901+70('$:$ '01()&0%0. 

 

K&6. 2. H7()%$ . 6,5 '' 

S6-+10*&< -)$7$;&%& *0 $9)0./0? (@)0:'(*10? *013)*+? .73,$-$:%$-

A0=A&? -0*(%(8). 201()&0% $9)0./$7 – 3:%(-%061&, "2 -11E. T&.&,$-

'(?0*&4(6,&( ?0)0,1()&61&,& '01()&0%0 -)&7(;(*+ 7 109%. 1. 

Q09%&/0 1 

 !"!#$-%&'()!*&+#!& '(,(#-&,!+-!#! ./0&10(+-!#( 

(2 )$,%(03)4' .+0$2!5', 1,! -&%1&,(-.,& 20 °6) 

2$;3%> 

3-)3:$61& 

-)& )061<-

G(*&&, 

,:6/''
2 

#)(;(% 

-)$4*$61& 

-)& )06-

1<G(*&&, 

,:6/''
2 

#)(;(% 

-)$4*$-

61& -)& 

6G01&&, 

,:6/''
2
 

#)(;(% 

-)$4*$-

61& -)& 

6;7&:(, 

,:6/''
2
 

201()&0% 

E0 E1 V0 V1 V0 V1 P0 P90 

#)(;(% 

-)$4*$61& 

-)& '(G-

6%$8*$' 

6;7&:(, 

,:6/''
2
 

Q$%A&*0 

'$*$-

6%$<, '' 

#%$1-

*$61> 

:/6'
3 

 :%(-%061&, 

(-)(-)(: Q  

1–595–43–

500–97), 

"2 -11E 

13 500 750 110 3 115 17 18,5 12 6,5 0,125 1,52 

D1.#'&7: 1 – &,-)&2,+ , 1+;$+,3#1(( -&1-,7; 0 – &,-)&2,+ , 1+;$+,3#1(( 62'+. 
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K0.'()+ $9)0./$7 120×120 ''2, 1$%A&*0 5 '', 6 '*$:$6%$8*$8 3,%0;-

,$8 7$%$,$*, 6 3:%$' M = 90° '(G;3 6%$<'&. 

Q&-$)0.'() & 6?('+ 0)'&)$70*&< $9)0./$7 -)&7(;(*+ 7 109%. 2. 

Q09%&/0 2 

7!1$,("%&, $8,("9$2, 1$:2&,/(&%4' !+14-()!5% 

T)0:'(*1 N#" 

!&0'(1) 

7$%$,*0 

(1$%A&*0 

'$*$-

6%$<), ''

B9A0< 

1$%A&-

*0 $9-

)0./0, 

'' 

H?('0 0)'&)$70*&<

 :%+ 

3,%0;-

,& 7$-

%$,$* 

"$%&4(61-

7$ 6%$(7 

 

0,125 5 
0°/90° 

/0°/90° 
40 

 

!%< &.'()(*&< 6&%$7+? ?0)0,1()&61&, -)$/(660 67()%(*&< &6-$%>.$-

70%6< ;&*0'$'(1)  !2-100. 

#)& &66%(;$70*&& 7&9)0/&$**$:$ 67()%(*&< -)& @&,6&)$70**+? .*0-

4(*&<? 0'-%&13;+ # & 4061$1+ f, -$%34(**+? 7 )(.3%>101( )064(1$7 ,$'-(*-

60/&$**+? ,$%(90*&8 (.*04(*&< -0)0'(1)$7 ,$'-(*6&)3=A&? ,$%(90*&8: 

4061$1+ 1

, 209,32 6$ ! ; 0'-%&13;+, 7+)0G(**$8 7 (;&*&/0? 6&%$7+? -0)0-

'(1)$7, # = 4,3 R), )(:&61)&)$70%& 6%(;3=A&( -$,0.01(%&: *0%&4&( 6,$%$7 

& $16%$(*&8 '01()&0%0 *0 7+?$;( &*61)3'(*10, 61$8,$61> 67()%0 ('&*). 

C,6-()&'(*10%>*+( &66%(;$70*&< -)$7$;&%&6> 6 -)&'(*(*&(' 1($)&& 

6101&61&4(6,$:$ -%0*&)$70*&< E,6-()&'(*1$7 [3]. 

#)& -)$7(;(*&& &6-+10*&8 61$8,$61& 67()% .0 ,)&1()&8 .013-%(*&< 

-)&*&'0%&6> -)&.*0,& *0)35(*&< *$)'0%>*$8 )09$1+, 1)(93=A&( .0'(*+ 

&*61)3'(*10 &.-.0 )(.,$:$ -0;(*&< ,04(6170 $9)09$10**+? $17()61&8: -$<7-

%(*&< 7+)+7$7, «)0.%$?'04&70*&<» #"2 ("2 -11E) 7$,)3: $17()61&<. C1$1 

,)&1()&8 6$$17(1617$70% .013-%(*&= 67()%0 -$ .0;*(8 -$7()?*$61& h. W 0,2 '', 

*0 -()&@()&& )(G3A(8 ,)$',&. H1$8,$61> 67()% $-)(;(%<%$6> ,$%&4(617$' 

$9)09$10**+? $17()61&8. N01(' ,$%&4(6170 $9)09$10**+? $17()61&8 9(. <7-

*$:$ 3?3;5(*&< ,04(6170 -()(64&1+70%& 7$ 7)('< )09$1+ 67()%0 -31(' 3'-

*$G(*&< 7)('(*& $9)09$1,& $;*$:$ $17()61&< *0 &? ,$%&4(617$. 

B16%$(*&< 6%$(7 #"2 *0 7+?$;( 67()%0 $/(*&70%$6> 7(%&4&*$8 .0-

36(*/0, ,$1$)0< @&,6&)$70%06> 6 -$'$A>= %3-+ XS-3 -$ OBHQ 25706–83, 

&'(=A(8 5,0%3 6 /(*$8 ;(%(*&< 0,1 '', -$:)(5*$61>= 0,01 ''. !%< $17()-

61&8 . 6,5 '' -)&*<10 -)(;(%>*0< 7(%&4&*0 .036(*/0 7$,)3: $17()61&< ;$ 

0,65 ''. 
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#)$&.7(;(*$ 14 .0'()$7 $6(7$8 6&%+ -)& ;73? 70)&0*10? 67()%(*&<, 

)(.3%>101+ ,$1$)+? -)&7(;(*+ 7 109%. 3.  6%$7&< $9)09$1,&: '01()&0% $9)0.-

/$7 – 3:%(-%061&, "2 -11E, 61)3,13)0 – $)1$1)$-*0<, 67()%$ 6 #K" . 6,5 '', 

'01()&0% )(G3A(8 4061& 17();+8 6-%07 D" 8, -$;040 – 0,12 ''/$9, 4061$10 

7)0A(*&< 5-&*;(%< 1000 $9/'&*. 

Q09%&/0 3 

;&".03-(-4 "(%&,$2 $+&2$< +!04 

N*04(*&( .0'()$7  , R 
D0)&0*1  

67()%(*&< 1 2 3 4 5 6 7 8 9 10 11 12 13 14 $  

Q)0;&/&$**$( 80 92 97 96 100 94 96 90 99 97 85 102 93 106 94 

D&9)0/&$**$( 93 86 88 85 90 94 83 99 84 87 89 88 83 89 88 

 

#$ )(.3%>1010' &6-+10*&8 $-)(;(%<(' '01('01&4(6,$( $G&;0*&( 

& 6)(;*(( ,70;)01&4(6,$( $1,%$*(*&( $6(7$8 6&%+ [3], ,$1$)+( 6$6107&%&: 

1$  = 94; 2$  = 88; 1/ = 6,75; 2/ = 4,54. 

"$E@@&/&(*1+ 70)&0/&& [3]: 

1
1

1

6,75
0,072;

94
V

x

/
! ! !  2

2

2

4,54
0,052.

88
V

x

/
! ! !  

N*04(*&< )(.3%>101$7 &.'()(*&< 63''0)*$:$ ,)31<A(:$ '$'(*10 -)&-

7(;(*+ 7 109%. 4. 

Q09%&/0 4 

;&".03-(-4 "(%&,$2 +.%%(,)$/$ #,.-5=&/$ %$%&)-( 

N*04(*&( .0'()$7 !, R·'' 
D0)&0*1  

67()%(*&< 1 2 3 4 5 6 7 8 9 10 11 12 13 14 $  

Q)0;&/&$**$( 550 598 490 602 572 601 523 593 499 541 618 580 566 584 565,5 

D&9)0/&$**$( 501 515 521 529 519 533 523 505 523 531 507 506 539 535 521 

 

H101&61&4(6,&( -$,0.01(%&:  

1$  = 565,5; 2$  = 521; 1/  = 39,73; 2/ = 12,26. 
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"$E@@&/&(*1+ 70)&0/&&:  

1
1

1

39,73
0,070;

565,5
V

x

/
! ! !  2

2

2

12,26
0,023.

521
V

x

/
! ! !  

K(.3%>101+ E,6-()&'(*1$7 -$,0.+70=1, 41$ -)& 67()%(*&& 6 *0%$G(*&(' 

,$'-(*6&)3=A&? ,$%(90*&8 .*04(*&< $6(7$8 6&%+ & 63''0)*$:$ ,)31<A(:$ 

'$'(*10 &'(=1 '(*>53= 70)&0/&= -$ 6)07*(*&= 6 1)0;&/&$**+' 67()%(*&-

('. C1$ $.*040(1, 41$ -)$/(66 67()%(*&< 6 7&9)0/&<'& 9$%(( 6109&%(* -$ 6&%$-

7+' ?0)0,1()&61&,0' – $6(7$8 6&%( & ,)31<A('3 '$'(*13, -$ 6)07*(*&= 

6 1)0;&/&$**+' 67()%(*&('. Q0,&' $9)0.$', -)(;%$G(**+8 6-$6$9 67()%(*&< 

$9(6-(4&70(1 6109&%>*$61> -)$/(660 67()%(*&< $17()61&8 7 #"2. 

K(.3%>101+ &66%(;$70*&< 61$8,$61& 67()% -)&7(;(*+ 7 109%. 5. 

Q09%&/0 5 

>)(*&)!5 +-$<#$+-! +2&,0 

#)&7(;(**+( .*04(*&< ", '&* D0)&0*1  

67()%(*&< 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

$  

Q)0;&/&$**$( 4,6 8,2 6,9 4,8 10,1 7 4,7 5,2 3,9 6,6 9,3 4,9 5,6 6,8 6,33 

D&9)0/&$**$( 6,7 9,15 8,5 9,5 10,1 9,8 7,9 6,1 9,3 8,2 8,1 7,8 9,0 8,3 8,46 

 

H101&61&4(6,&( ?0)0,1()&61&,&:  

1$  = 6,33; 2$  = 8,46; 1/ = 1,87; 2/ = 1,13. 

"$E@@&/&(*1+ 70)&0/&&: 

1
1

1

1,87
0,29;

6,33
V

x

/
! ! !  2

2

2

1,13
0,13.

8,46
V

x

/
! ! !  

K(.3%>101+ -$,0.+70=1, 41$ -)& 67()%(*&& 6 *0%$G(*&(' ,$'-(*6&-

)3=A&? ,$%(90*&8 .0@&,6&)$70*+ *( 1$%>,$ 9$%>5&( -$,0.01(%& 61$8,$61& 

67()%, *$ & '(*>5&( 70)&0/&& .*04(*&8 61$8,$61&. C1$ $.*040(1, 41$ -)$/(66 

67()%(*&< 6 7&9)0/&<'& 9$%(( 6109&%(* -$ -$,0.01(%<' 61$8,$61&, -$ 6)07-

*(*&= 6 1)0;&/&$**+' 67()%(*&('. 

K(.3%>101+ &66%(;$70*&< 61$8,$61& 67()%, . 6,5 '' 6 #K", -)& $9)0-

9$1,( '01()&0%0 "2 -11E *0 )(G&'0?: n = 1000 $9/'&*, S = 0,12 ''/$9 -$ 

;73' 70)&0*10', -)(;6107%(*+ *0 )&6. 3. 
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0

1

2

3

4

5

6

7

8

9

E
2
-
)
'
-
&
2
4

,
%
(
1

F$+.(?(-11-# G(>$+?(-11-#

G+$(+127 &,#$3#1(:  

K&6. 3. H1$8,$61> 67()% . 6,5 '' 7 .07&6&'$61& $1 70)&0*1$7 67()%(*&< 

H;(%0(' 6%(;3=A&( 7+7$;+: 

1. K0.)09$10**0< '(1$;&,0 *0.*04(*&< -0)0'(1)$7 ,$'-(*6&)3=A&? 

,$%(90*&8 -)& 67()%(*&& #"2 -$.7$%<(1 6109&%&.&)$701> ;&*0'&,3 -)$/(6-

60 67()%(*&<. 

2. !%< $9)09$1,& $17()61&8 . 6,5 '' 7 3:%(-%061&,( "2 -11E 6 $)1$-

:$*0%>*$8 6?('$8 0)'&)$70*&< 9+%& -$%34(*+ )064(1*+( -0)0'(1)+ ,$'-

-(*6&)3=A&? ,$%(90*&8 – .*04(*&< 4061$1+ & 0'-%&13;+, E@@(,1&7*$61> 

-)&'(*(*&< ,$1$)+? -$;17()G;0(16< E,6-()&'(*10'&. K(.3%>101+ E,6-()&-

'(*10%>*+? &66%(;$70*&8 -$,0.0%& 6109&%>*$61> 7+?$;*+? ?0)0,1()&61&, 

-)$/(66$7 67()%(*&< 6 7&9)0/&<'&. D )(.3%>101( 6*&G0(16< $9)0.$70*&( 6,$-

%$7 *0 7+?$;( 67()%0 &. $17()61&8, -$7+50(16< 61$8,$61> &*61)3'(*10. 

3. !$61&:*31$ -$7+5(*&( 61$8,$61& 67()% -)& 67()%(*&& 6 ,$'-(*6&-

)3=A&'& ,$%(90*&<'& *0 33–40 %. 

61!+$# 0!-&,(-.,4 

1. !3;0)(7 F.H. D$-)$6+ -$%34(*&< $17()61&8 7 E%('(*10? .73,$-$-

:%$A0=A&? -0*(%(8 07&0/&$**+? ;7&:01(%(8 &. ,$'-$.&/&$**+? '01()&0-

%$7 // FE)$,$6'&4(6,0< 1(?*&,0 & 7+6$,&( 1(?*$%$:&&: 69. 1(.. VIII D6()$6. 

*034.-1(?*. ,$*@.; #()'. :$6. 1(?*. 3*-1. – #()'>, 2005. – H. 45. 

2. !3;0)(7 F.H., X$'0(7 D.S., H7&)A(7 D.S. 2(1$;&,0 -$;9$)0 -0)0-

'(1)$7 ,$%(90*&8 -)& 67()%(*&& &.;(%&8 &. -$%&'()*+? ,$'-$.&/&$**+? 
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'01()&0%$7 // LLVII K$66&86,0< 5,$%0 -$ -)$9%('0' *03,& & 1(?*$%$:&8: 69. 

1(..; 2(G)(:&$*. 6$7(1 -$ *03,( & 1(?*$%$:&<'. – 2&066, 2007. – H. 21. 

3. "0/(7 #.O. H101&61&4(6,&( '(1$;+ &66%(;$70*&< )(G3A(:$ &*61)3-

'(*10. – 2.: 205&*$61)$(*&(, 1968. – 156 6. 

4. H1(-0*$7 F.F. B9)09$1,0 )(.0*&(' 7+6$,$-)$4*+? ,$'-$.&/&$**+? 

-$%&'()*+? '01()&0%$7. – X.: 205&*$61)$(*&(. X(*&*:). $1;-*&(, 1987. – 

176 6. 

 

#$%34(*$ 4.05.2010 


