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 !" 678.5.046.364 

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

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

-."/0/1-/ 203!-45 670894/11:; 703"37 3<0(.=3  

20- -664/>3 (1-- 3<0(<3?7- 703"37 >-673  9?> 

(<0(.- 13-234-"/01:"- @/?7("- 

34)5/,2!/, 6")47!#, )4",4)-%& %")#)% !7)2/01 6,5). +&$%). -*"4&/.  "!+$-,.7!/, %)/-
$-"*%8&9 $-!/+,, 6"&#!/9!#)() +79 :%$6!"&#!/-,7;/)' )4",4)-%& %")#)% $6!8&,7;/01 )4",5-
8)., &#&-&"*<=&1 %")#%& +&$%). -*"4&/.  "),/,7&5&").,/0 #!-)+0 )6"!+!7!/&9 6")>&79 
(. 6)6!"!2/)# $!2!/&&) $%"*(7!//)' %")#%& +!-,7!' #,?&/)$-")!/&9. 34@9$/!/ 6"&/8&6 +!'$--
.&9 & *$-")'$-.) 6"&$6)$)47!/&9, 6"!+/,5/,2!//)() +79 &5#!"!/&9 ",+&*$, /!4)7;?)' .!7&2&-
/0 (0–3 ##) $%"*(7!/&9 %")#%& )4",58,.  "&.!+!/, #!-)+&%, &5#!"!/&9 6")>&79 $%"*(7!//)' 
%")#%& )4",58, $ &$6)7;5).,/&!# ",5",4)-,//)() 6"&$6)$)47!/&9. 

 

#$%&' () *+,%&-&.(/+01(, 23&4-+5 23( ().&*&6-+%(( $(01&6 78! 96-

-9+*09 23&4-+5: ;<<+1*(6%&' ( 1:/+0*6+%%&' &43:4&*1( 13&5&1 +-&/%=, 

2:)&6, 3:02&-&>+%%=, %: 2+3(<+3(( $(01&6 0 ?+-@A 13+2-+%(9 -&2:*&1 *B3-

4(%= (3(0. 1, 2). 

 !"" 

 

C(0. 1. !(01 *B34(%= 0 +-&/%=5( 2:):5( 

20

2
0 1,25

0,4±0,1

 

C(0. 2. D-&/%=' 2:) $(01: *B34(%= ( *3+4&6:%(9 1 013B.-+%%&' 13&51+ 2:): 
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#$%(5 () 2+302+1*(6%=, 5+*&$&6 013B.-+%(9 13&5&1 96-9+*09 5+*&$ 

:6*&5:*()(3&6:%%&' &43:4&*1( :43:)(6%&-2&-(5+3%=5( E+*1:5(. F&30 E+*-

1( 0&0*&(* () *&%1(, (0,3–1,5 55 6 $(:5+*3+) %(*+' () %+'-&%:, 6 1&*&3&5 

23(0B*0*6BA* 6 &23+$+-+%%&' 1&%?+%*3:?(( /:0*(?= :43:)(6: – 1:34($: 

13+5%(9 (3(0. 3). 

  150

 

C(0. 3. G43:)(6%&-2&-(5+3%:9 E+*1: 

H: 23:1*(1+ 5+*&$ 3+:-()&6:% 23( &43:4&*1+ $(01&6 *B34(%= %: :.3+-

.:*%&5 0*:%1+ %+01&-@1(5( E+*1:5(, 3:02&-&>+%%=5( *:1, /*&4= &43:4&*:*@ 

2:)= 2& 60+5B 2+3(5+*3B 13&51( (3(0. 4). 

  

  ! 

C(0. 4. G.3+.:*%=' 0*:%&1:   – &*$+-@%=' 5&$B-@ :.3+.:*%&.& 0*:%1:;  

! – :.3+.:*%=' 0*:%&1 0 /+*=3@59 5&$B-95( $-9 &43:4&*1( $(01&6 *B34(%  

:43:)(6%&-2&-(5+3%=5( E+*1:5( 

 1:):%%=' 5+*&$ &4-:$:+* 6=0&1&' 23&()6&$(*+-@%&0*@A, 2&)6&-9+* 

2&-B/(*@ *3+4B+5=+ .+&5+*3(/+01(+ ( <()(1&-5+,:%(/+01(+ ,:3:1*+3(0*(1( 

6 &4-:0*( 13&51(. #$%:1& %: 0+.&$%9I%(' $+%@ ;*&* 5+*&$ 5:-&()B/+%. 

H+ B0*:%&6-+%= ;102+3(5+%*:-@%=+ ( *+&3+*(/+01(+ ):6(0(5&0*( 5+>$B 6=-

,&$%=5( 2:3:5+*3:5( 23&?+00: ( 3:)-(/%=5( <:1*&3:5(, +.& &23+$+-9A-

E(5(. F /:0*%&0*(, %+()6+0*%& 6-(9%(+ )+3%(0*&0*( :43:)(6%&.& %:2&-%(*+-

-9 6&30: E+*1(, 01&3&0*( 63:E+%(9 E+*1(, .-B4(%= 1&%*:1*: ):.&*&61( 
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0 6&30&5 %: *:1(+ 6=,&$%=+ 2:3:5+*3=, 1:1 I+3&,&6:*&0*@, 5(13&*6+3$&0*@, 

&0*:*&/%=+ %:239>+%(9, .+&5+*3(A 23&<(-9 13&51( 6 2&2+3+/%&5 0+/+%((. 

!-9 23&6+$+%(9 ;102+3(5+%*:-@%=, (00-+$&6:%(' 01&%0*3B(3&6:% -:-

4&3:*&3%=' 0*+%$, 2&)6&-9AE(' &43:4:*=6:*@ &43:)?= 0 ?+-@A $:-@%+'I+.& 

(00-+$&6:%(9 (3(0. 5). 

G43:)(6%&-2&-(5+3%:9 E+*1:

#43:)+?

!+3>:61:

JB22&3*
 

C(0. 5. K:4&3:*&3%=' 0*+%$ $-9 &43:4&*1( &43:)?&6 

#43:)+? (3(0. 6) 6=2&-%9+*09 6 <&35+ 2-:0*(%1( *&-E(%&' 2–5 55, 

(5+AE+' /+*=3+ &0*3=+ 13&51(. 

2–5 55

1
2

 5
5

20–38 55

 

C(0. 6. #43:)+? 

#$(% &43:)+? 5&>+* (02&-@)&6:*@09 6 ;102+3(5+%*:, 1:1 5(%(5B5 /+-

*=3+ 3:):. #43:)?= 5&.B* 4=*@ ().&*&6-+%= () 3:)-(/%=, 5:*+3(:-&6, 23(-

5+%9+5=, $-9 ().&*&6-+%(9 $(01&6. #43:)+? ):13+2-9+*09 6 02+?(:-@%&' 

$+3>:61+, 2&)6&-9AE+' 3+.B-(3&6:*@ .-B4(%B 1&%*:1*: &43:)?: 0 6&30&5 

E+*1(, 3:)6&3:/(6:*@ 13&51B &43:)?: &*%&0(*+-@%& 6&30: 6&13B. 6+3*(1:-@-

%&' &0( %: ):$:%%=' B.&-. L:00(6%&+ 13+2-+%(+ $+3>:61( &4+02+/(6:+* &*-

6&$ *+2-: () )&%= 3+):%(9. 

#$%&' () 23:1*(/+01(, 23&4-+5 (00-+$&6:%(9 96-9+*09 23&4-+5: &2-

3+$+-+%(9 23&<(-9 013B.-+%%&' 13&51( &43:)?: 6 2&2+3+/%&5 0+/+%(( 4+) 

+.& 3:)3BI+%(9. H+&4,&$(5& &*5+*(*@, /*& %+3:)3BI:AE(' 5+*&$ &4-:$:+* 

*+5 23+(5BE+0*6&5, /*& 2&)6&-9+* (00-+$&6:*@ $(%:5(1B <&35&&43:)&6:%(9, 

*:1 1:1 5= 2&-B/:+5 6&)5&>%&0*@ 2+3(&$(/+01( ()5+39*@ 3:$(B0 013B.-9+-
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5&' 13&51( &43:)?: 6& 63+59 ;102+3(5+%*:-@%&' &43:4&*1( :43:)(6%&-

2&-(5+3%&' E+*1&'. 

JBE+0*6B+* %+01&-@1& 02&0&4&6 2&-B/+%(9 %:.-9$%&.& 23+$0*:6-+%(9 

& <&35+ 13&51( 6 2&2+3+/%&5 0+/+%((. 

"#$%$! #&$'(&)* #&*+$,(-*(. / !+$-  )&$.)* [1, 2, 3]. F ;*&5 02&0&-

4+ 3:4&/(' (1&%*3&-+3) 23(1-:$=6:+* 39$ I:4-&%&6 1 &43:4&*:%%&' 13&51+, 

6 3+)B-@*:*+ /+.& &23+$+-9+* 0&&*6+*0*6(+ 3:)5+3: 013B.-+%%&' 13&51( 3:)-

5+3B *&.& (-( (%&.& I:4-&%:. H+$&0*:*1&5 $:%%&.& 02&0&4: 96-9+*09 0B4M-

+1*(6%&0*@ 2&-B/:+5&.& 3+)B-@*:*:, : *:1>+ %+6&)5&>%&0*@ *&/%&' &?+%1( 

013B.-+%(9 13&51( 0 2+3+5+%%&' 13(6()%&'. L:*+5:*(/+01&+ &2(0:%(+ *:1-

>+ 96-9+*09 &/+%@ .3B4=5 ( 0&0*&(* () &$%&.& 2:3:5+*3: – 6+-(/(%= 3:$(B0: 

I:4-&%:. DE+ &$%(5 %+$&0*:*1&5 96-9+*09 $(013+*%&0*@ ()5+3+%(9, &4B-

0-&6-+%%:9 %:-(/(+5 &23+$+-+%%&.& 1&%+/%&.& 1&-(/+0*6: I:4-&%&6 %: 1&%-

13+*%=+ )%:/+%(9 3:$(B0: 013B.-+%(9. 

!3B.&' .3B22&' 5+*&$&6 &23+$+-+%(9 <&35= 013B.-+%%&' 13&51( 96-

-9A*09 5+*&$=, 23+$2&-:.:AE(+ %$#$%0 '+(-*( #&$1*+2 )&$.)* * )$$&3*-

- 0-$4 %(0)*. JA$: &*%&09*09 02&0&4= ()5+3+%(9 0 2&5&E@A 5(13&01&2: 

(-( 23&+1*&3: 2&2+3+/%&.& 3:)3+): 13&51( -(4& 02+?(:-@%& 2&$.&*&6-+%%&-

.& 0-+21: 0 13&51(. F 0-B/:+ ()5+3+%(9 2&2+3+/%&.& 3:)3+): 13&51( 13&51: 

3:)3+):+*09 2&2+3+1 ( 23&+?(3B+*09 %: 1&&3$(%:*%BA 0+*1B 23( 2&5&E( 

5(13&01&2: (-( 23&+1*&3: [4, 5, 6]. L:*+5:*(/+01(5 &2(0:%(+5 6 $:%%&5 

0-B/:+ 96-9+*09 5:00(6 1&&3$(%:* *&/+1, &*5+/+%%=, %: 1&&3$(%:*%&' 0+*1+ 

0 &23+$+-+%%=5 (%*+36:-&5 2& $-(%+ 23&<(-9 13&51(. H+$&0*:*1&5 $:%%&.& 

02&0&4: 96-9+*09 %+&4,&$(5&0*@ 2&-B/+%(9 2&2+3+/%&.& 0+/+%(9 13&51( (, 

1:1 0-+$0*6(+, 3:)3BI+%(+ ()5+39+5&' $+*:-(. 

F 0-B/:+ ()5+3+%(9 0 2&5&E@A 5(13&01&2: (-( 23&+1*&3: 02+?(:-@%& 

2&$.&*&6-+%%&.& 0-+21: ()5+3+%(A 2&$6+3.:+*09 0-+2&1, *.+. 5:00: () 02+?(-

:-@%&.& 5:*+3(:-:, %:%+0+%%:9 %: 13&51B, &*6+3>$+%%:9, 0%9*:9 0 13&51( 

( 3:)3+):%%:9 6 2&2+3+/%&5 0+/+%((1. H+$&0*:*1&5 $:%%&.& 02&0&4: 96-9A*-

09 &23+$+-+%%=+ *3B$%&0*( 6 23(.&*&6-+%(( 0-+21:, (01:>+%(+ 23&<(-9 

60-+$0*6(+ B0=,:%(9 0-+21: 6 23&?+00+ &*6+3>$+%(9. 

!3B.&' .3B22&' 5+*&$&6 96-9A*09 5+*&$=, 23+$2&-:.:AE(+ *%#$+56$-

' -*( $#0*7(%)*8 3 07*)$' * $%-$' --9( -  2'+(-*28 *-0(&1(&(-:**, 3*-

1& ):**, $0& ,(-*2 * #&(+$.+(-*2 %'(0 . 8:1(+ 0(0*+5= &4-:$:A* 6=0&1&' 

0*+2+%@A *&/%&0*(, 2&)6&-9A* 2&-B/:*@ &2(0:%(+ <&35 2&6+3,%&0*+' 6 3:)-

-(/%=, ;-+1*3&%%=, <&35:*:,. H+$&0*:*1&5 ;*(, 0(0*+5 96-9+*09 &*%&0(-

*+-@%& 6=0&1:9 0*&(5&0*@. 

                                                           
1
 AB 2243-015-00482134–2001. C7!6)2/0' #,-!"&,7 D)#6,"-CA; E!-)+&%, &5#!"!/&9 

(!)#!-"&2!$%&1 6,",#!-"). &5+!7&' $ 6)#)=;< $7!6%). &5 6)7&#!"/01 #,-!"&,7). 
(3F3 «GHH5#!"!/&9»). 
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N3+$-:.:+*09 B0*3&'0*6&, 2&)6&-9AE++ &23+$+-9*@ <&35B (6 2&2+3+/-

%&5 0+/+%(() 23&<(-9 2+3+5+%%&' 13(6()%= 013B.-+%%&' 13&51(. F $:%%&5 

0-B/:+ 23&<(-@ 13&51( :223&10(5(3B+*09 1&%+/%=5 5%&>+0*6&5 1:0:*+-@-

%=,, 2&0*3&+%%=, 1 23&<(-A 13&51( 2&$ 3:)-(/%=5( B.-:5( (3(0. 7). 

 

C(0. 7. N3&<(-@ 013B.-+%%&' 13&51(  

6()B:-@%& 6=$+-+% 5%&>+0*6&5 1:0:*+-@%=, 

":>$:9 1:0:*+-@%:9 &2(0=6:+*09 5:*+5:*(/+01( $-(%&' %&35:-( #$, 

23&6+$+%%&' 1 %+' () ?+%*3: 0(0*+5= 1&&3$(%:* X0Y (3(0. 8) ( B.-&5 O 5+>-

$B 1:0:*+-@%&' ( &0@A :40?(00. P+%*3 0(0*+5= 1&&3$(%:* %:,&$(*09 %: 2+3+-

0+/+%(( 05+>%=, 13&51+ 2&6+3,%&0*+'. #0@ Y 0(0*+5= 1&&3$(%:* -+>(* %: 

&$%&' () 2&6+3,%&0*+', 05+>%=, 13&51+, &0@ X -+>(* %: $3B.&' 2&6+3,%&-

0*(, 05+>%&' 13&51+. J5+>%=+ 2&6+3,%&0*(, &43:)BAE(+ 13&51B, $&->%= 

4=*@ 6):(5%& 2+32+%$(1B-93%=, ;*& *3+4&6:%(+ &.&6:3(6:+*09 23( ().&*&6-

-+%(( &43:)?&6. F 1&%+/%&5 (*&.+, 23&<(-@ 13&51( 23+$0*:6-9+*09 5:00(6&5 

$:%%=,, 0&$+3>:E(, B.-= $ ( 0&&*6+*0*6BAE(+ $-(%= %&35:-+' #$ 1 1:0:-

*+-@%=5. 

0 X

Y
":0:*+-@%:9

"3&51:
$+*:-(

H&35:-@ Q

O

 

C(0. 8. ":0:*+-@%:9 1 13&51+ ( ++ 5:*+5:*(/+01&+ &2(0:%(+  

6 0(0*+5+ 1&&3$(%:*, &0( 1&*&3&' 0&62:$:A* 0 23&+1?(95(  

05+>%=, 13&51+ 6):(5%& 2+32+%$(1B-93%=, 2&6+3,%&0*+' 

N3+$-&>+%: 23(%?(2(:-@%:9 0,+5: B0*3&'0*6: (3(0. 9), 2&)6&-9AE+.& 

$-9 ):$:%%&.& B.-: $ 6 $(:2:)&%+ 0–90° &23+$+-(*@ $-(%B %&35:-( 1 1:0:-

*+-@%&' #$. 
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R R O
°

S
J
8

;
O

 
  ! 

C(0. 9. N3(%?(2(:-@%:9 0,+5: B0*3&'0*6::   – 3=/:. %:,&$(*09 6 %&5(%:-@%&5 

2&-&>+%(( (O = 0°); ! – 3=/:. 3:02&-&>+% 2&$ 23&()6&-@%=5 B.-&5 O 

 0*3&'0*6& 0&0*&(* () /+*=3+, &0%&6%=, ;-+5+%*&6: 3=/:.: 2, 2+3+-

5+E:AE+.& $+*:-@ 5 6$&-@ 4:)&6&' 2&6+3,%&0*( 1, &0( 3, 013+2-9AE+' 4:)&-

6BA 2&6+3,%&0*@ ( 3=/:., ( 5(13&5+*3(/+01&.& (%$(1:*&3: 4. 

N3(%?(2 3:4&*=: 

D0-( 13&51: $+*:-( %+ (5++* 013B.-+%(9 (, 0&&*6+*0*6+%%&, 23&+1?(+' 

++ 6 2&2+3+/%&5 0+/+%(( 96-9+*09 *&/1:, *& 3:)%(?: 5+>$B 2&1:):%(+5 (%$(-

1:*&3: 4 23( B.-+ 3:02&-&>+%(9 3=/:.: $ = 00 (3(0. 9,  ) ( 23( ):$:%%&5 B.-+ 

$ (3(0. 9, !) 5&>+* 4=*@ 6=/(0-+%: 2& <&35B-+: 

 O

sin(O)

cos(O)
H

a b
a

%
& ' % , (1) 

.$+ a – 3:00*&9%(+ &* &0( 3 $& 3:4&/+' 2&6+3,%&0*( 3=/:.: 2;  

b – 3:00*&9%(+ &* 4:)&6&' 2&6+3,%&0*( 1 $& &0( 3. 

N3( 2&0*:%&61+ %: B0*3&'0*6& $+*:-( 5 0& 013B.-+%%&' 13&51&' 3:)%(-

?: SJ8&  5+>$B 2&1:):%(+5 (%$(1:*&3: 4 23( B.-+ 3:02&-&>+%(9 3=/:.: $ = 0° 

( 23( ):$:%%&5 B.-+ $ 4B$+* 4&-@I+ «($+:-@%&.&» )%:/+%(9 3:)%(?= (RHO), 

6=/(0-+%%&.& 2& (1), %: 6+-(/(%B &3$(%:*= *&/1( 2+3+0+/+%(9 1:0:*+-@%&' 

0 &0@A &3$(%:* Y (3(0. 8; 3(0. 9, !). N&;*&5B $-(%B %&35:-(, 23&6+$+%%&' 1 

1:0:*+-@%&' (3(0. 8) 5&>%& 6=/(0-(*@ 2& <&35B-+: 

 SJ8
( ) cos( )

;$ $# ' & % & $ , (2) 

(-(, 0 B/+*&5 <&35B-= (1), 2+3+2(I+5 6 6($+: 

 SJ8 cos( ) (1 cos( )) sin( )a b$# ' & $ ( % $ % $ . (3) 
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F 6=3:>+%(( (2) 6+-(/(%: SJ8&  ()5+39+*09 (%$(1:*&3&5 4 $-9 ):$:%-

%&.& 6 $(:2:)&%+ 0–90° B.-: $ 1:1 3:)%&0*@ 5+>$B 2&1:):%(95( (%$(1:*&3: 

6 2&-&>+%(( $ = 0° ( 23( ):$:%%&5 B.-+ $, 2:3:5+*3= a ( b ()6+0*%=, &%( 

):6(09* &* 1&%0*3B1*(6%&.& (02&-%+%(9 ()5+3(*+-@%&.& B0*3&'0*6:. 

J&&*6+*0*6+%%&, (%0*3B5+%*:-@%:9 2&.3+I%&0*@ ()5+3+%(9 %&35:-( 

d $#  4B$+* ):6(0+*@ &* *&/%&0*( ()5+3+%(9 5(13&5+*3(/+01&.& (%$(1:*&3: 4 

( SJ8d& ), 2&.3+I%&0*(, 0 1&*&3&' 4=-( ()5+3+%= 6+-(/(%= a ( b (da ( db 0&-

&*6+*0*6+%%&), *&/%&0*( B0*:%&61( ):$:%%&.& B.-: (d$) ( 5&>+* 4=*@ 6=/(0-

-+%: 2& <&35B-+ 

 SJ8d d cos( d ) d (1 cos( d )) d sin( d ).a b$# ' & $ ( $ ( % $ ( $ % $ ( $  (4) 

S5+9 5:00(6 $:%%=, O, QO $-9 B.-&6 O /+3+) &23+$+-+%%=' (%*+36:- 6 

$(:2:)&%+ &* 0 $& 90°, 2+3+,&$(5 1 -(%+'%&' <&35+ ):2(0( 1:0:*+-@%=, 6 

0(0*+5+ 1&&3$(%:* <0Y 6 6($+ 

 ,y k x c$ $' (  (5) 

.$+ tg( ),k$ ' $  
cos( )

c $
$

#
'

$
. 

N3( 0&65+0*%&5 3:005&*3+%(( 6=3:>+%(' *(2: (5) 2& ()6+0*%=5 5:*+-

5:*(/+01(5 ):1&%:5 ( ):6(0(5&0*95 5&>%& -+.1& &23+$+-(*@ ?+%*3= $B., &4-

3:)BAE(, 23&<(-@ 013B.-+%(9 0 2+3+5+%%=5 3:$(B0&5 13(6()%=, : *:1>+ 6+-

-(/(%= 3:$(B0&6 $B.. 8:1, ()6+0*%&, /*& *&/1: 2+3+0+/+%(9 $6B, 4(00+1*3(0, 

23&6+$+%%=, /+3+) *&/1( 2+3+0+/+%(9 1:0:*+-@%=, (, 0&&*6+*0*6+%%&, $+-9E(, 

B.-= 5+>$B %(5(, 0&62:$:+* 0 ?+%*3&5 $B.( (3(0. 10). S02&-@)B9 ;*& 06&'0*6&, 

23&<(-@ 013B.-+%%&' 13&51( 5&>%& 23+$0*:6(*@ 0&239>+%%=5( $B.:5( 0 ()-

6+0*%=5( 1&&3$(%:*:5( *&/+1 ?+%*3&6 ( 6+-(/(%:5( 3:$(B0&6. 

1

2

3

2
1

 

C(0. 10. #23+$+-+%(+ ?+%*3: $B.( 1:1 *&/1( 2+3+0+/+%(9 4(00+1*3(0 B.-&6 

2+3+0+/+%(9 *3+, 1:0:*+-@%=, ( 1,  2,  3 – 1:0:*+-@%=+; b1, b2 – 4(00+1*3(0=) 
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8:1>+ 2& ()6+0*%=5 5:*+5:*(/+01(5 ):6(0(5&0*95, (02&-@)B9 6=3:-

>+%(9 (5), 5&>%& &0BE+0*6(*@ 02-:'%-(%*+32&-9?(A, :223&10(5(3&6:6 23&-

<(-@ 013B.-+%(9 02-:'%:5(. 

H: 3(0. 11 23+$0*:6-+%: 1&%0*3B1*(6%:9 3+:-():?(9 B0*3&'0*6: $-9 ()-

5+3+%(9 3:$(B0:. 

°

°

 

C(0. 11. "&%0*3B1?(9 3:$(B0&5+3:. J,+5: ()5+3+%(9 1 

N3( 2&6&3&*+ 6&13B. &0( 6 3=/:. 7 $:6(* %: &43:)+? 8, ):0*:6-99 *:1(5 

&43:)&5 2&-)B% 9 $6(.:*@09 6$&-@ 1&32B0: 10, 2+3+5+E:9 I*&1 5(13&5+*3(-

/+01&' .&-&61( 11, ):13+2-+%%&' 6 ?:%.&6&5 ):>(5+ 1&32B0:. 

#*0/+* B.-: 2&6&3&*: 3=/:. $ $(013+*%=', &0BE+0*6-9+*09 0&65+E+-

%(+5 &*6+30*(' 3=/:.: ( 2-(*= 12 0 2+3(&$&5 6 2° 6 $(:2:)&%+ B.-&6 0–48°. 

N& 1&%0*3B1*(6%=5 23(/(%:5 6 23+$-:.:+5&5 B0*3&'0*6+ %+ B$:+*09 

()5+3(*@ 23&<(-@ 013B.-+%(9 6 $(:2:)&%+ B.-&6 0–90°. !-9 *&.& /*&4= &0B-

E+0*6(*@ ()5+3+%(+ ?+-(1&5, %+&4,&$(5& 2&0-+ &0BE+0*6-+%(9 ()5+3+%(9 

2& 0,+5+ 1 (3(0. 11) 2+3+6+3%B*@ &43:)+? ( ):13+2(*@ 6 %:23:6-9AE+5 2&-)B-

%+ 9 2& 0,+5+ 2 (3(0. 12), 2&0-+ /+.& 23&6+0*( ):5+3= 6 $(:2:)&%+ B.-&6 0–48° 

( 6=2&-%(*@ 3:0/+*= 2& (3) 0 ):5+%&' 6 ;*&' <&35B-+ B.-: $ %: B.&- $'. 

!:%%=+ 2& %&35:-95 1 1:0:*+-@%=5 2& 0,+5+ ()5+3+%(9 1 ( 2 5&>%& 

&4M+$(%(*@ 6 +$(%BA .3B22B $:%%=,. #4&)%:/(5 B.&- 1:0:*+-@%&' 1 13&51+ 

2& 0,+5+ ()5+3+%(9 2 1:1 O ,)  *&.$: 23+&43:)&6:%(+ B.-&6 () O)  6 O  23&()6&-

$(*09 2& <&35B-+ 

O 90 O)' * % . 
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°°

°

#43:)+?

 

C(0. 12. T3:.5+%* 1&%0*3B1?(( 3:$(B0&5+3:.  

J,+5: ()5+3+%(9 2 

!:%%=+ 2& %&35:-95 OQ  ( OQ )  $-9 B.-&6 44° ( 46° $&->%= 2+3+13+0*%& 

0&62:$:*@, *:1>+ $&->%= 2+3+13+0*%& 0&62:$:*@ $:%%=+ $-9 B.-&6 42° ( 48° 

2& $6B5 0,+5:5 ()5+3+%(9. 

H+&4,&$(5& &*5+*(*@, /*& &23+$+-+%%:9 *3B$%&0*@ 6 ().&*&6-+%(( 

B0*3&'0*6:, ()&43:>+%%&.& %: 3(0. 11, ):1-A/:+*09 6 %:,&>$+%(( <:1*(/+-

01(, 2:3:5+*3&6 a ( b. U*( 2:3:5+*3= $&->%= 4=*@ ()5+3+%= 0 5:10(5:-@-

%&' *&/%&0*@A %+2&03+$0*6+%%& 2+3+$ &2+3:?(+' 04&31( B0*3&'0*6:. 8:1>+ 

;*( 2:3:5+*3= 5&.B* 4=*@ &23+$+-+%= 2&0-+ ()5+3+%(9 ;*:-&%%&.& &43:)?: 

0 ()6+0*%=5 3:$(B0&5 013B.-+%%&' 13&51( (r) 2& 0-+$BAE(5 <&35B-:5: 

1 2

2 1

1 2
2 2

2 1

1

1 2 1 12

1 2 2 1
1

1

2 3 1 13

1 3 3 1
2

1 2 3

(tg(O ) tg(O ))

O O O O
sin / cos

2 2

(tg(O ) tg(O ))

O O O O
sin / cos

2 2

O O O

i i
a r

j j

i i
b j i r

j j

i

j

i

j

%

%

%+
' %, %

,
, %
' ( %, %,

, ' % &
,

( %,, - . - .
'/ 0 1 0 1

2 3 2 3,
, ' % &
,
, ( %- . - .
', 0 1 0 1

2 3 2 3,
, 4 4
,
,5

, 

.$+ 12&  ( 13&  – &*1-&%+%(9 (%$(1:*&3: 23( 2&6&3&*+ 3=/:.: 7 (3(0. 11) () 

2&-&>+%(9 2O  6 1O  ( () 2&-&>+%(9 3O  6 1O  0&&*6+*0*6+%%&. 
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