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?@>F5AA AB0F8>=0@=K<? 

4. !;CG09=K9 ?@>F5AA 7040= 2 2845 ( ) cos sint U at V atø ý  , 345 a 3 

=5A;CG09=0O 25;8G8=0, U 8 V 3 =5:>@@5;8@>20==K5 A;CG09=K5 25;8G8=K, 
@02=><5@=> @0A?@545;5==K5 2 8=B5@20;5 [ 1,1]  8 [ 2,2]  A>>B25BAB25==>. �09B8 
<0B5<0B8G5A:>5 >6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88 40==>3> 
?@>F5AA0. /2;O5BAO ;8 40==K9 ?@>F5AA AB0F8>=0@=K<? 

5. �09B8 DC=:F8N :>20@80F88 ?@>F5AA0 2845 ( ) ( )cos( )t t Bt ø ý  , 345 B 3 

=5A;CG09=0O 25;8G8=0, ( )tø  3 AB0F8>=0@=K9 A;CG09=K9 ?@>F5AA A 
<0B5<0B8G5A:8< >6840=85< m  8 DC=:F859 :>20@80F88 ø ù ,K ô   3 A;CG09=0O 
25;8G8=0, @02=><5@=> @0A?@545;5==0O =0 >B@57:5[0,2 ], ( )t ø  8   =57028A8<K5. 
/2;O5BAO ;8 MB>B ?@>F5AA AB0F8>=0@=K<? 

6. �09B8 DC=:F8N 2708<=>9 :>20@80F88 ?@>F5AA0 8 53> 2B>@>9 
?@>872>4=>9, 5A;8 ?@>F5AA ( )tø  8<55B <0B5<0B8G5A:>5 >6840=85 @02=>5 tñ  8 
DC=:F8N :>20@80F88 ( )( , ) t s

K t s eø
 ý . 

7. �CABL 1( )t  8 2 ( )t  3 =57028A8<K5 A;CG09=K5 ?@>F5AAK A 
:>@@5;OF8>==K<8 DC=:F8O<8 1( , )R t s  8 2 ( , )R t s , A>>B25BAB25==>. �09B8 
:>@@5;OF8>==CN DC=:F8N ?@>F5AA0 1 2( ) ( ) ( )t t tø  ý . 

8. �09B8 <0B5<0B8G5A:>5 >6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88 
A;CG09=>3> ?@>F5AA0 ( ) cos( )t X t Y ý  , 345 X  8<55B =>@<0;L=>5 @0A?@545;5=85 A 
=C;52K< <0B5<0B8G5A:8< >6840=85< 8 548=8G=>9 48A?5@A859, Y  – A;CG09=0O 
25;8G8=0, @02=><5@=> @0A?@545;5==0O =0 >B@57:5 [0,2 ] . 

9. �CABL   3 =>@<0;L=0O A;CG09=0O 25;8G8=0 A DC=:F859 @0A?@545;5=8O 
x a

ó
ö ö÷ ÷

ø ø
. �09B8 42C<5@=>5 @0A?@545;5=85 A;CG09=>3> ?@>F5AA0 ( )t tø ý  , 345 

t Rþ . 

10. U  8 V 3 =57028A8<K5 A;CG09=K5 25;8G8=K, @0A?@545;5==K5 ?> 
M:A?>=5=F80;L=><C 70:>=C A ?0@0<5B@0<8 1ü  8 2ü , A>>B25BAB25==>. �09B8 
<0B5<0B8G5A:>5 >6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88 ?@>F5AA0 

( )S t U Vtý  . /2;O5BAO ;8 MB>B ?@>F5AA AB0F8>=0@=K<? 

11. !;CG09=K9 ?@>F5AA ( ) t t
S t Ue Ve

ñ ò ý  , 345 U  8 V  3 =5:>@@5;8@>20==K5 
A;CG09=K5 25;8G8=K A =C;52K<  <0B5<0B8G5A:8< >6840=85, ñ  8 ò  

=5A;CG09=K5 25;8G8=K. �09B8 <0B5<0B8G5A:>5 >6840=85, 48A?5@A8N 8 
DC=:F8N :>@@5;OF88 ?@>F5AA0 ( )tø . �?@545;8BL, O2;O5BAO ;8 40==K9 ?@>F5AA 
AB0F8>=0@=K<, ?> :@09=59 <5@5, 2 H8@>:>< A<KA;5. 

12. !;CG09=K9 ?@>F5AA ( ) t t
S t t Ue Ve

ñ ò ý   , 345 U  8 V  3 

=5:>@@5;8@>20==K5 A;CG09=K5 25;8G8=K A =C;52K< <0B5<0B8G5A:8< >6840=85 



8 48A?5@A8O<8 1 2 2D Dý ý , ñ  8 ò =5A;CG09=K5 25;8G8=K. �09B8 <0B5<0B8G5A:>5 
>6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88 ?@>F5AA0 ( )tø . �?@545;8BL, 
O2;O5BAO ;8 40==K9 ?@>F5AA AB0F8>=0@=K<, 2 H8@>:>< A<KA;5. 

13. !;CG09=0O 25;8G8=0 ø  @0A?@545;5=0 @02=><5@=> 2 8=B5@20;5 [0,2 ] . 

�;O A;CG09=>3> ?@>F5AA0 ( )t t a øý  , 345 a  3 =5A;CG09=0O 25;8G8=0, =09B8 
<0B5<0B8G5A:>5 >6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88. /2;O5BAO ;8 
MB>B ?@>F5AA AB0F8>=0@=K<? 

14. !;CG09=K9 ?@>F5AA 7040= 2 2845 2( )t Vtø ý , 345 V  – =5?@5@K2=0O 
A;CG09=0O 25;8G8=0, @0A?@545;5==0O ?> =>@<0;L=><C 70:>=C A ?0@0<5B@0<8 a  

8 2ó . �09B8 25@>OB=>AB=K5 E0@0:B5@8AB8:8 ?@>F5AA0 ( )tø  (<0B5<0B8G5A:>5 
>6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88). �@>25@8BL O2;O5BAO ;8 MB>B 
?@>F5AA AB0F8>=0@=K< 2 H8@>:>< A<KA;5? 

15. �>:070BL AB@>3CN AB0F8>=0@=>ABL ?@>F5AA0 ( ) cos( )t tø ñ ò ý  , 345 ,ñ ò  3 

=5A;CG09=K5 25;8G8=K,   3 A;CG09=0O 25;8G8=0 @02=><5@=> @0A?@545;5==0O =0 
>B@57:5 [0,2 ] . 

16. !;CG09=K9 ?@>F5AA ?@54AB02;O5B A>1>9 ( )t Vø ý , 345 V  – =5?@5@K2=0O 
A;CG09=0O 25;8G8=0 A ?;>B=>ABLN ( )Vp x . �09B8 25@>OB=>AB=K5 E0@0:B5@8AB8:8 
?@>F5AA0 ( )tø  (<0B5<0B8G5A:>5 >6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88). 
/2;O5BAO ;8 MB>B ?@>F5AA AB0F8>=0@=K<? 

17. �>B>: ?>:C?0B5;59 O2;O5BAO ?@>AB59H8< �C0AA>=>2A:8< A ?0@0<5B@>< 
ü , MB> 7=0G8B, GB> 25@>OB=>ABL B>3>, GB> 70 2@5<O ô  ?>O28BAO @>2=> k   

?>:C?0B5;59 >?@545;O5BAO D>@<C;>9 �C0AA>=0: 
( )

( )
!

k

kP e
k

üôüôô ý  

�@>F5AA ( )tø  ?@54AB02;O5B A>1>9 G8A;> ?>:C?0B5;59 ?@8H54H8E >B 0 4> t  

(=0?@8<5@, A>2?0405B A =0G0;>< @01>G53> 4=O). �09B8 <0B5<0B8G5A:>5 
>6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88 ?@>F5AA0 ( )tø . Ука7ан8е. �@8 
2KG8A;5=88 DC=:F88 :>@@5;OF88 2>A?>;L7>20BLAO B5<, GB> ?@8 

( ) ( )s t s tø ø øþ ý  , 345 ø  3 G8A;> A>1KB89 =0ABC?82H8E 70 2@5<O >B t  4> s . 

18. �CABL ø  3 A;CG09=0O 25;8G8=0, 8<5NI0O =>@<0;L=>5 @0A?@545;5=85 A 
<0B5<0B8G5A:8< >6840=85< m  8 48A?5@A859 2ó . �09B8 DC=:F8N :>@@5;OF88 
A;CG09=>3> ?@>F5AA0 2( )t t b øý  , 345 b  3 25I5AB25==>5 G8A;>, 0t þ . 

19. �<55BAO ?C0AA>=>2A:89 ?>B>: A;CG09=KE A>1KB89 A 8=B5=A82=>ABLN 
ü . !;CG09=K9 ?@>F5AA ( )tø  >1@07C5BAO A;54CNI8< >1@07><: 2 <><5=B 2@5<5=8 
i-3> A>1KB8O ( 1,2,...)i ý  ?@>F5AA ?@8=8<05B A;CG09=>5 7=0G5=85 iV  8 A>E@0=O5B 
53> 4> ?>O2;5=8O A;54CNI53> A>1KB8O 2 ?>B>:5. � =0G0;L=K9 <><5=B 2@5<5=8 

0(0) Vø ý . !;CG09=K5 25;8G8=K 0 1, ,...V V  3 =57028A8<K 8 >48=0:>2> @0A?@545;5=K 
A ?;>B=>ABLN ( )Vp x . �09B8 >A=>2=K5 E0@0:B5@8AB8:8 ?@>F5AA0. 

20. �09B8 :>@@5;OF8>==CN DC=:F8N A;CG09=>3> ?@>F5AA0 



1

( ) ( )
n

i i

i

t Y q tø
ý

ýõ ,  345 1 2( ), ( ),..., ( )nq t q t q t  3 =5A;CG09=K5 DC=:F88, 1 2, ,..., nY Y Y  3 

=5:>@@5;8@>20==K5 A;CG09=K5 25;8G8=K <0B5<0B8G5A:8<8 >6840=8O<8 
1 2, ,..., nm m m  8 48A?5@A8O<8 1 2, ,..., nd d d  A>>B25BAB25==>. 

21. �CABL ( , )R t s  3 :>@@5;OF8>==0O DC=:F8O =5:>B>@>3> A;CG09=>3> 

?@>F5AA0, ( )Q z  3 ?>;8=>< A ?>;>68B5;L=K<8 :>MDD8F85=B0<8. �>:070BL, 
GB> DC=:F8O ( , ) ( ( , ))R t s Q R t sý  O2;O5BAO :>@@5;OF8>==>9 DC=:F859 =5:>B>@>3> 
A;CG09=>3> ?@>F5AA0. 

22. �CABL ~ ( , )X N m ó , b  3 25I5AB25==>5 G8A;>. �09B8 DC=:F8N 
:>@@5;OF88 !� A;CG09=>3> ?@>F5AA0 ( ) , 0Y t Xt b tý  þ . 

23. !;CG09=K9 ?@>F5AA ( )X t  8<55B 284 ( )X t U Vtý  , 345 U  8 V  3 

=57028A8<K5 A;CG09=K5 25;8G8=K, @02=><5@=> @0A?@545;5==K5 =0 >B@57:5 
[0,1], 0t  . �KG8A;8BL 25@>OB=>ABL P(A) A;CG09=>3> A>1KB8O 

1 1 3 1 1 3
0 (1) (2) (1) 1 (2)

2 2 4 2 4 4
A X X X X

ü ü ü ü ü ü ü üý ü ü ÷ ü ü ø ü ü ÷ ü üý ý ý ý ý ý ý ý
þ þ þ þ þ þ þ þ

. 

24. �CABL X 8 Y 3 =57028A8<K5 >48=0:>2> @0A?@545;5==K5 A;CG09=K5 
25;8G8=K, ?@8=8<0NI85 7=0G5=8O 31 8 +1 A 25@>OB=>ABO<8 1/2. �AA;54>20BL =0 
AB0F8>=0@=>ABL A;CG09=K9 ?@>F5AA ( ) cos sin , 0t X t Y t tø ü üý   . 

25. �CABL ( ), 0X t t   3 ?C0AA>=>2A:89 A;CG09=K9 ?@>F5AA A ?0@0<5B@>< ü . 

�>:070BL, GB> A;CG09=K9 ?@>F5AA ( ) ( 1) ( ), 1Y t X t X t tý     O2;O5BAO AB0F8>=0@=K< 
2 H8@>:>< A<KA;5. 

26. /2;O5BAO ;8 AB0F8>=0@=>9 ?>A;54>20B5;L=>ABL ?>?0@=> =57028A8<KE 
>48=0:>2> @0A?@545;5==KE A;CG09=KE 25;8G8=? 

27. �CABL ( )t  3 =5?@5@K2=0O ?5@8>48G5A:0O DC=:F8O A ?5@8>4>< ,T X  3 

A;CG09=0O 25;8G8=0, @02=><5@=> @0A?@545;5==0O =0 >B@57:5 [0, ]T . �AA;54>20BL 
A;CG09=K9 ?@>F5AA ( ) ( )Y t t Xý   =0 AB0F8>=0@=>ABL. 

28. �>:070BL, GB> AC<<0 =57028A8<KE AB0F8>=0@=KE A;CG09=KE ?@>F5AA>2 
O2;O5BAO AB0F8>=0@=K< A;CG09=K< ?@>F5AA><. 

29. �09B8 DC=:F8N :>20@80F88 ?@>F5AA0 ( ) cos( )t X t Yø ý  , 345 ,X Y  

=57028A8<K, X  8<55B =>@<0;L=>5 @0A?@545;5=85 (0;1)N , 0 Y  8<55B 
@02=><5@=>5 @0A?@545;5=85 =0 [ ; ]  . 

30. �CABL ( )X t  3 AB0F8>=0@=K9 A;CG09=K9 ?@>F5AA, Y  3 A;CG09=0O 
25;8G8=0. /2;O5BAO ;8 A;CG09=K9 ?@>F5AA ( ) ( )Z t X t Yý   AB0F8>=0@=K<? 

31. �>:070BL, GB> DC=:F8O 2 | |( ) cosa t
R t e tó òý , 345 , ,a ò ó  3 =5:>B>@K5 

?>;>68B5;L=K5 ?>AB>O==K5, <>65B 1KBL DC=:F859 :>@@5;OF88 =5?@5@K2=>3> 2 
A@54=5< :204@0B8G5A:>< 8 AB0F8>=0@=>3> 2 H8@>:>< A<KA;5 A;CG09=>3> 
?@>F5AA0. �?@545;8BL A?5:B@0;L=CN ?;>B=>ABL, A>>B25BAB2CNICN B0:>9 
DC=:F88 :>@@5;OF88. 

32. !;CG09=K9 ?@>F5AA ( )X t  8<55B 284 ( ) sin( )X t b t÷ ý  , 345 ,b ÷  3 

8725AB=K5 G8A;0,   3 A;CG09=0O 25;8G8=0 A ?;>B=>ABLN @0A?@545;5=8O 
25@>OB=>AB59 ( ), 0f x t  . �AA;54>20BL A;CG09=K9 ?@>F5AA ( )X t  =0 
AB0F8>=0@=>ABL 8 =0 M@3>48G=>ABL 2 A;54CNI8E A;CG0OE: 



a) ( ) cosf x xý  ?@8 [0, 2]x þ ; 

1) ( ) 1 2f x ý  ?@8 [0,2 ]x þ , ( ) 0f x ý   ?@8 [0,2 ]x ÿ . 

33. !;CG09=K9 ?@>F5AA ( )tø  7040= G5BK@L<O @02=>25@>OB=K<8 
@50;870F8O<8: 

1
( ) 1t÷ø ý ; 

2
( ) 2t÷ø ý  ; 

3
( ) sint t÷ø ý ; 

4
( ) cost t÷ø ý . 

�09B8 25@>OB=>AB=K5 E0@0:B5@8AB8:8 ?@>F5AA0 ( )tø  (<0B5<0B8G5A:>5 
>6840=85, 48A?5@A8N 8 DC=:F8N :>@@5;OF88). /2;O5BAO ;8 MB>B ?@>F5AA 
AB0F8>=0@=K<, ?> :@09=59 <5@5 2 H8@>:>< A<KA;5? 

34. �=B5@20; 2@5<5=8 T <564C A>1KB8O<8 2 >@48=0@=>< ?>B>:5 8<55B 
?;>B=>ABL: 
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�=B5@20;K <564C A>1KB8O<8 =57028A8<K. 1) �>AB@>8BL 3@0D8: ?;>B=>AB8 

)(tf . 2) /2;O5BAO ;8 40==K9 ?>B>: ?@>AB59H8<? 3) /2;O5BAO ;8 >= ?>B>:>< 
�0;L<0? 4) К0:>20 53> 8=B5=A82=>ABL ü

~
? 5) К0:>2 :>MDD8F85=B 20@80F88 tv  

8=B5@20;0 <564C A>1KB8O<8? 
35. � <><5=BK 2@5<5=8 321 ,, ttt  ?@>872>48BAO >A<>B@ Э��. �>7<>6=K5 

A>AB>O=8O Э��: 0s  3 ?>;=>ABLN 8A?@02=0; 1s  3 =57=0G8B5;L=K5 =58A?@02=>AB8, 
:>B>@K5 ?>72>;ONB M:A?;C0B8@>20BL Э��; 2s  3 ACI5AB25==K5 =58A?@02=>AB8, 
40NI85 2>7<>6=>ABL @5H0BL >3@0=8G5==>5 G8A;> 7040G; 3s  3 Э�� ?>;=>ABLN 
2KH;0 87 AB@>O. 

�0B@8F0 ?5@5E>4=KE 25@>OB=>AB59 8<55B 284 
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ø

ö

ý

1000
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02,03,05,0

Р

. 

�>AB@>8BL 3@0D A>AB>O=89. �09B8 25@>OB=>AB8 A>AB>O=89 Э�� ?>A;5 
>4=>3>, 42CE, B@5E >A<>B@>2, 5A;8 2 =0G0;5 (?@8 0ýt ) Э�� 1K;0 ?>;=>ABLN 
8A?@02=0. 

36. �;O A8AB5<K S, @07<5G5==K9 3@0D A>AB>O=89 :>B>@>9 40= =0 @8AC=:5, 
=09B8 C@02=5=8O 4;O D8=0;L=KE 25@>OB=>AB59 A>AB>O=89. 
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37.  0AA<0B@8205BAO @01>B0 Э��. !@54=55 2@5<O 157>B:07=>9 @01>BK Э�� 
@02=> 

ü
1 ; (?@>AB59H89 ?>B>: >B:07>2 A ?0@0<5B@>< ý ). �A;8 2 Э�� ?@>8AE>48B  

A1>9, B> >=0 >AB0=02;8205BAO 8 @5<>=B8@C5BAO. !@54=55 2@5<O @5<>=B0 @02=> 
ü
1

, 

0 ?>B>: 2>AAB0=>2;5=8O ?@>AB59H89 A ?0@0<5B@>< ü ; �?@545;8BL 25@>OB=>ABL 
B>3>, GB> Э�� 1C45B @01>B0BL 2 <><5=B t , 5A;8 2 <><5=B  0ýt  >=0 @01>B0;0.  

 

2.2. �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<< 

 

"9BD9F<K9E><9 6BCDBEO 8?S CDB6989A<S Q>;4@9A4 

 

1. �?@545;5=85 8 >?8A0=85 A;CG09=KE ?@>F5AA>2. 
2. �0:>=K @0A?@545;5=8O A;CG09=KE ?@>F5AA>2. 
3. �A=>2=K5 E0@0:B5@8AB8:8 A;CG09=KE ?@>F5AA>2. �0B5<0B8G5A:>5 

>6840=85, 48A?5@A8O A;CG09=>3> ?@>F5AA0 8 8E A2>9AB20. 
4. !B0F8>=0@=K5 A;CG09=K5 ?@>F5AAK. 

5. Э@3>48G5A:85 A;CG09=K5 ?@>F5AAK. 

6. !?5:B@0;L=0O ?;>B=>ABL. !2>9AB20 A?5:B@0;L=>9 ?;>B=>AB8 

7. !E>48<>ABL A;CG09=KE ?@>F5AA>2. 

8. �5?@5@K2=>ABL A;CG09=KE ?@>F5AA>2. 

9. �8DD5@5=F8@C5<>ABL A;CG09=>3> ?@>F5AA0. 
10. �=B53@8@C5<>ABL A;CG09=>3> ?@>F5AA0. 

11. �0CAA>2A:85 A;CG09=K5 ?@>F5AAK. 

12. �@>F5AAK A =57028A8<K<8 ?@8@0I5=8O<8. 

13. �8=5@>2A:89 ?@>F5AA (G0AB=K9 A;CG09 ?@>F5AA0 A =57028A8<K<8 
?@8@0I5=8O<8). 

14. �C0AA>=>2A:89 ?@>F5AA (G0AB=K9 A;CG09 ?@>F5AA0 A =57028A8<K<8 
?@8@0I5=8O<8). 

15. �>B>:8 A>1KB89. !B0F8>=0@=K9 8 >@48=0@=K9 ?>B>:. 

16. �@>AB59H89 ?>B>:. �=B5=A82=>ABL ?>B>:0. 

17. �>B>:8 �0;L<0 8 Э@;0=30. 
18. �0@:>2A:89 A;CG09=K9 ?@>F5AA. &5?L �0@:>20. 

19. �5@5E>4=K5 25@>OB=>AB8. 

20. �5?@5@K2=0O <0@:>2A:0O F5?L. 

21. �5@>OB=>AB8 A>AB>O=89. 

22. $8=0;L=K5 25@>OB=>AB8. 

23. !E5<0 3815;8 8 @07<=>65=8O. 

24. �A?>;L7>20=85 B5>@88 �0@:>2A:8E ?@>F5AA>2 4;O A8AB5< <0AA>2>3> 
>1A;C6820=8O (!��). 


