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8.  !"#$%&' (!) *+%,!- L12(x) , !&#.&#&,%% /'++!012$'&%*!,. 

31* %40'$%&#" *+%,1" 5+% ,,')'$%% 6'7'4$!2! #'+)'8$%*1? 

9. 9:,')%&' /!+0.7. )7" +1#8'&1 !&$!#%&'7;$!- 5!2+'<$!#&% 
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 !"#$%"& $!!$'$()'* " +&(,-$ ".+&'&%"/ 

=1##0!&+%0 ),1 *!$&.+1 1, 2, +1#5!7!6'$$:' >7%4*! )+.2 * 

)+.2. (+%#. 1). ?#7% , *!$&.+' 1 &'8'& 

&!* #%7: I1, !$ #!4)1'& 8'+'4 *!$&.+ 

2 5!7$:- 012$%&$:- 5!&!* 

1212 IL!" ,   (1) 

$14:,1'0:- 5!&!*!#@'57'$%'0 

 !7', #!4)1AB'' C&!& 5!&!*, 

%4!>+16'$! $1 +%#.$*' #57!<$:0% 

7%$%"0%.  +% %40'$'$%% &!*1 I1 , *!$&.+' 2 %$).@%+.'&#" DEF 

 

 

=%#.1. 

dt

d
i
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"
# $!      (2) 

G$17!2%8$!, 5+% 5+!&'*1$%% , *!$&.+' 2 &!*1 #%7: I2 

,!4$%*1'& #@'57'$$:- # *!$&.+!0 1 5!&!*  

2121 IL!"  

 !7', #!4)1AB'' C&!& 5!&!*, %4!>+16'$! 5.$*&%+$:0% 7%$%"0%. 

 +% %40'$'$%% &!*1 I2 , *!$&.+' 1 %$).@%+.'&#" DEF 

dt

d
i

1
1

"
# $!  

3!$&.+: 1, 2 $14:,1A&#" #,"41$$:0%, 1 ",7'$%' 

,!4$%*$!,'$%" DEF , !)$!0 %4 *!$&.+!, 5+% %40'$'$%% #%7: 

&!*1 , )+.2!0 $14:,1'&#" ,41%0$!- %$).*@%'-. 

3!C//%@%'$&: 5+!5!+@%!$17;$!#&% L12 % L21 $14:,1A&#" 

,41%0$!- %$).*&%,$!#&;A *!$&.+!,. H( ,'7%8%$1 41,%#%& !& 

/!+0:, +140'+!, % ,41%0$!2! +1#5!7!6'$%" *!$&.+!,, 1 &1*6' !& 

012$%&$!- 5+!$%@1'0!#&% !*+.61AB'- *!$&.+: #+'):. 
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H40'+"'&#" L12 , &'( 6' ')%$%@1(, 8&! % %$).*&%,$!#&; L, &! '#&; 

, I$ (I'$+%). 

J1-)'0 ,41%0$.A %$).*&%,$!#&; L21 ),.( *1&.<'* 1 % 2, 

+1#5!7!6'$$:( #!!#$! )+.2 # 

)+.2!0 (+%#. 2). ?#7% 5! 

*1&.<*' 1 %)'& &!* #%7: I1, !$ 

#!4)1'& 8'+'4 *1&.<*. 2 

5!&!*!#@'57'$%' 

 

 

=%#.2. 

2212 NSB , " !

2)'  1 – 5!7' $1 !#% *1&.<*% 1; 

S2 % N2 – 57!B1); ,%&*1 % 

8%#7! ,%&*!, *1&.<*% 2, 

#!!&,'&#&,'$$!. 

9 #!!&,'&#&,%% # /!+0.7!- (1) 5!&!*!#@'57'$%' 2"  

5+!5!+@%!$17;$! &!*. , 1-!- *1&.<*' I1, #7')!,1&'7;$!, )7" 

,41%0$!- %$).*&%,$!#&% L21 5!7.81'0: 

1

221
21

I

NSB
L !       (3) 

?#7% 5+% 41)1$$!- #%7' &!*1 I1 , #!7'$!%)' 1 %40'+%&; 

41,%#%0!#&; %$).*@%% 012$%&$!2! 5!7"  1(!) !& +1##&!"$%" !, 

!&#8%&:,1'0!2! ,)!7; !#% *1&.<'*, &!, 5!7;4."#; /!+0.7!- (3), 

0!6$! $1-&% 41,%#%0!#&; L21(x). 

K!6$!, !)$1*!, %40'+%&; ,41%0$.A %$).*&%,$!#&; L21 

)+.2%0 #5!#!>!0.  .#&; 5! *1&.<*' 1 &'8'& 5'+'0'$$:- &!* I1(t), 

%40'$"AB%-#" 5! 41*!$. 

tII %cos101 ! , 

2)' I10 – 01*#%017;$!' 4$18'$%' (1057%&.)1) #%7: &!*1 , 

#!7'$!%)' 1. L!2)1 5! /!+0.7' (1) 41,%#%0!#&; !& ,+'0'$% 

012$%&$!2! 5!&!*1 2" , 5+!$%4:,1AB'2! *1&.<*. 2, %0''& ,%) 

tILt %" cos)( 10212 !  

H$).@%+.'01" , *1&.<*' 2 DEF %$).*@%% , #!!&,'&#&,%% # 

/!+0.7!- (2) +1,$1 
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ttIL
dt

d
ti %#%%

"
# sinsin)( 201021

2
2 !!$! , 

2)' 211020 LI%# !  - 01*#%017;$!' 4$18'$%' (1057%&.)1) DEF 

%$).*@%% , *1&.<*' 2. H4 5!#7')$'2! .+1,$'$%" 5!7.81'0: 
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#
!      (4) 

 

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

9 )1$$!0 ,1+%1$&' 71>!+1&!+$!- +1>!&: 41,%#%0!#&; 

,41%0$!- %$).*&%,$!#&% ),.( *1&.<'* L21(x) !& +1##&!"$%", 

!&#8%&:,1'0!2! ,)!7; !#% *1&.<'*, %40'+"'&#" ,&!+:0 %4 

.*141$$:( ,:<' #5!#!>!,. =1#8'& 5! /!+0.7' (3) #7.6%& )7" 

*!$&+!7" C*#5'+%0'$&17;$:( +'4.7;&1&!,. 

F('01 .#&1$!,*% 5+%,')'$1 $1 +%#. 3. M%/+10% 1 % 2 

!>!4$18'$: *1&.<*% 1 % 2, #!!&,'&#&,'$$!. G05'+0'&+ " 

%40'+"'& C//'*&%,$.A #%7. &!*1 I1C// , *1&.<*' 1, 1 ,!7;&0'&+ V 

– C//'*&%,$!' 4$18'$%' DEF %$).*@%% C//2i# , %$).@%+.'0!- ,! 

2-!- *1&.<*'. N8%&:,1", 8&! C//'*&%,$:' 4$18'$%" ,'7%8%$ 

5+!5!+@%!$17;$: %( 1057%&.)$:0 4$18'$%"0 

 
 

=%#.3. 

2C//110 II ! ,   2C//220 i## ! , 


