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789 d — 8<4@9FD >B?9E4 (E@), k — C9D984FBKAB9 K<E?B 8<HH9D9AJ<4?4 
46FB@B5<?S, 4 b 4 C9D984FBKAB9 K<E?B >BDB5>< C9D984K CD< 6O5D4AAB= 
C9D984K9. � F45?<J9 G>4;4AO C9D984FBKAO9 K<E?4 8?S 46FB@B5<?S «�484-
�4?<A4». 
 
 

�BDB5>4 C9D984K �<HH9D9AJ<4? 
1-S C9D. 2-S C9D. 3-S C9D. 4-S C9D. 5-S C9D. �48ASS 

#9D984FBKAB9 
K<E?B 3,636 1,950 1,357 0,941 0,784 3,500 3,706 

 

' 46FB@B5<?S «�484-�4?<A4» 8<4@9FD >B?9E4 D469A 58 E@. �B8<F9?P 
86<749FES A4 2-= C9D984K9 E CBEFBSAAB= E>BDBEFPR. #D<5BD (F4IB@9FD) 
CB>4;O649F, KFB K<E?B B5BDBFB6 86<74F9?S D46AB 3000 B5/@<A. %K<F4=F9, KFB 
Ã = 3,14. !4=8<F9 E>BDBEFP 46FB@B5<?S 6 >@/K. $9;G?PF4F B>DG7?<F9 8B 
J9?B7B ;A4K9A<S. 

3. #9D64S FDG54 CDBCGE>49F A4 3 ?<FD4 6B8O 6 @<AGFG @9APL9, K9@ 6FBD4S. 
%>B?P>B ?<FDB6 6B8O 6 @<AGFG CDBCGE>49F 6FBD4S FDG54, 9E?< D9;9D6G4D 
B5Nё@B@ 594 ?<FD4 BA4 ;4CB?AS9F A4 5 @<AGF 5OEFD99, K9@ C9D64S FDG54 
;4CB?AS9F D9;9D6G4D B5Nё@B@ 648 ?<FDB6? 

4. !4=8<F9 A4<@9APL99 ;A4K9A<9 G = 2х 3 2 sinx + 7 A4 BFD9;>9 0;
2

ù ù
ú úû û

. 

5. 4) $9L<F9 GD46A9A<9 ø ù2 2 24sin 3 36 0x x    . 

5) !4=8<F9 6E9 >BDA< QFB7B GD46A9A<S, CD<A48?9:4M<9 BFD9;>G [15; 20]. 
6. � BEAB64A<< CDS@B= CD<;@O ABCA1B1C1 ?9:<F CDS@BG7B?PAO= FD9G7B?PA<> 

АВС E CDS@O@ G7?B@ С. &BK>4 М — E9D98<A4 D95D4 B1C1, FBK>4 N ?9:<F A4 
D95D9 АС, CD<Kё@ AN:NC = 15:1. �4F9F АС 6 K9FOD9 D4;4 5B?PL9 5B>B6B7B 
D95D4 AA1 CD<;@O.  
4) �B>4:<F9, KFB CDS@4S M N C9DC9A8<>G?SDA4 CDS@B= СА1.  



5) !4=8<F9 G7B? @9:8G CDS@B= MN и C?BE>BEFPR BEAB64A<S A1В1С1, 9E?< 
1

cos
5

CBA  . 

7. $9L<F9 A9D469AEF6B ø ù1

52 log 29 10 4x x
x

   . 

8. �4A BEFDBG7B?PAO= FD9G7B?PA<> АВС. �<EE9>FD<E4 6AGFD9AA97B G7?4 CD< 
69DL<A9 В C9D9E9>49F 5<EE9>FD<EG 6A9LA97B G7?4 CD< 69DL<A9 С 6 FBK>9 М, 
4 5<EE9>FD<E4 6AGFD9AA97B G7?4 CD< 69DL<A9 С C9D9E9>49F 5<EE9>FD<EG 
6A9LA97B G7?4 CD< 69DL<A9 В 6 FBK>9 N.  

4) �B>4:<F9, KFB CNM MBC  .  

5) !4=8<F9 CN, 9E?< АВ = АС =15, ВС = 18. 

9. #?4A<DG9FES 6O84FP ?P7BFAO= >D98<F A4 J9?B9 K<E?B @<??<BAB6 DG5?9= A4 
K9FOD9 7B84. � E9D98<A9 >4:8B7B 7B84 89=EF6<S >D98<F4 8B?7 ;4ё@M<>4 
6B;D4EF49F A4 20% CB ED46A9A<R E A4K4?B@ 7B84. � >BAJ9 1-7B < 2-7B 7B8B6 
;4ё@M<> 6OC?4K<649F FB?P>B CDBJ9AFO CB >D98<FG, BEF46?SS 8B?7 
A9<;@9AAB D46AO@ C9D6BA4K4?PAB@G. � >BAJ9 3-7B < 4-7B 7B8B6 ;4ё@M<> 
6OC?4K<649F B8<A4>B6O9 EG@@O, CB74L4S 69EP 8B?7 CB?ABEFPR. !4=8<F9 
A4<5B?PL<= D4;@9D >D98<F4, CD< >BFBDB@ B5M4S EG@@4 6OC?4F ;4ё@M<>4 
5G89F @9APL9 10 @?A DG5. 

10. !4=8<F9 6E9 ;A4K9A<S а, CD< >4:8B@ <; >BFBDOI GD46A9A<9  
х4

 + 4х3
 + 4ах 3 16х 3 16 + 8а 3 а2

 = 0 

<@99F A9 @9A99 FDёI >BDA9=. 
11. #<D4FO A4L?< EGA8G> E EB>DB6<M4@<, 6 >BFBDB@ 5O?B 60 @BA9F 
8BEFB<AEF6B@ 1 8G>4F < 60 @BA9F 8BEFB<AEF6B@ 5 8G>4FB6.  
4) #B?GK<FES ?< CB89?<FP 6E9 89AP7< CBDB6AG @9:8G 18 C<D4F4@< (>4:8B@G 
8B?:AB 8BEF4FPES J9?B9 K<E?B @BA9F, E84K< < D4;@9A4 A< G >B7B <; C<D4FB6 
A9F)?  
5) #B?GK<FES ?< CB89?<FP 6E9 89AP7< CBDB6AG @9:8G 40 C<D4F4@< (>4:8B@G 
8B?:AB 8BEF4FPES J9?B9 K<E?B @BA9F, E84K< < D4;@9A4 A< G >B7B <; C<D4FB6 
A9F)?  
6) #D< >4>B@ A4<5B?PL9@ >B?<K9EF69 C<D4FB6 >4C<F4AG 6E9784 G84EFES 
CB89?<FP @BA9FO @9:8G A<@<, >4><@ 5O ECBEB5B@ 9@G A< ;4IBF9?BEP QFB 
E89?4FP (6B;@B:AB, >B@G-FB <; C<D4FB6 5G89F CB?474FPES 0 @BA9F)? 

12. !4=8<F9 ;A4K9A<9 6OD4:9A<S 2cos 28

cos152




. 

13. #B 86G@ C4D4??9?PAO@ :9?9;AB8BDB:AO@ CGFS@ A46EFD9KG 8DG7 8DG7G 
E?98GRF E>BDO= < C4EE4:<DE><= CB9;84, E>BDBEF< >BFBDOI D46AO 
EBBF69FEF69AAB 75 >@/K < 30 >@/K. �?<A4 C4EE4:<DE>B7B CB9;84 D46A4 750 
@9FD4@. !4=8<F9 8?<AG E>BDB7B CB9;84, 9E?< 6D9@S, ;4 >BFBDB9 BA CDBLё? 
@<@B C4EE4:<DE>B7B CB9;84, D46AB 36 E9>GA84@. "F69F 84=F9 6 @9FD4I. 

14. !4=8<F9 FBK>G @<A<@G@4 HGA>J<< 2 8 17y x x   . 

4) $9L<F9 GD46A9A<9 
22sin sin

0
2cos 3

x x

x





 

5) !4=8<F9 6E9 >BDA< QFB7B GD46A9A<S, CD<A48?9:4M<9 BFD9;>G 3
;3

2

 ù ù
ú úû û

. 



15. �4A4 CD46<?PA4S K9FODёIG7B?PA4S C<D4@<84 MABCD E BEAB64A<9@ ABCD, 

EFBDBAO BEAB64A<S >BFBDB= D46AO 5 2 . &BK>4 L 3 E9D98<A4 D95D4 МВ. 
&4A79AE G7?4 @9:8G CDS@O@< DM < AL D469A 2 .  

4) #GEFP О 3 J9AFD BEAB64A<S C<D4@<8O. �B>4:<F9, KFB CDS@O9 АО < LO 

C9DC9A8<>G?SDAO.  
5) !4=8<F9 6OEBFG 84AAB= C<D4@<8O. 

16. $9L<F9 A9D469AEF6B ø ù2 2

3 3 3

1 1
log log 3 9 log 3 10x x x x

x x

ö ö      ÷ ÷
ø ø

. 

17. ' H9D@9D4 9EFP 864 CB?S, >4:8B9 C?BM48PR 10 79>F4DB6. !4 >4:8B@ CB?9 
@B:AB 6OD4M<64FP >4DFBH9?P < E6ё>?G, CB?S @B:AB 89?<FP @9:8G QF<@< 
>G?PFGD4@< 6 ?R5B= CDBCBDJ<<. 'DB:4=ABEFP >4DFBH9?S A4 C9D6B@ CB?9 
EBEF46?S9F 300 J/74, 4 A4 6FBDB@ 3 200 J/74. 'DB:4=ABEFP E6ё>?O A4 C9D6B@ 
CB?9 EBEF46?S9F 200 J/74, 4 A4 6FBDB@ 3 300 J/74. (9D@9D @B:9F CDB8464FP 
>4DFBH9?P CB J9A9 10 000 DG5. ;4 J9AFA9D, 4 E6ё>?G 3 CB J9A9 13000 DG5. ;4 
J9AFA9D. �4>B= A4<5B?PL<= 8BIB8 @B:9F CB?GK<FP H9D@9D? 

18. 4) #D<698<F9 CD<@9D F4>B7B A4FGD4?PAB7B K<E?4 ?, KFB K<E?4 ?2
 < (n + 16)

2
 

84RF B8<A4>B6O= BEF4FB> CD< 89?9A<< A4 200.  
5) %>B?P>B EGM9EF6G9F FDёI;A4KAOI K<E9? ? E G>4;4AAO@ 6 CGA>F9 а 

E6B=EF6B@?  
6) %>B?P>B EGM9EF6G9F 86G;A4KAOI K<E9? F, 8?S >4:8B7B <; >BFBDOI 
EGM9EF6G9F DB6AB 36 FDёI;A4KAOI K<E9? ?, F4><I, KFB ?2

 < (? + F)
2
 84RF 

B8<A4>B6O= BEF4FB> CD< 89?9A<< A4 200? 
 

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

 

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

 

1. �?795D4<K9E><9 GD46A9A<S. 
2. 'D46A9A<S E @B8G?9@. �DD4J<BA4?PAO9 GD46A9A<S. 
3. #B>4;4F9?PAO9 < ?B74D<H@<K9E><9 GD46A9A<S. 
4. $9L9A<9 FD<7BAB@9FD<K9E><I GD46A9A<=. 
5. �ECB?P;B64A<9 E6B=EF6 HGA>J<< CD< D9L9A<< GD46A9A<= < A9D469AEF6. 
6. �?795D4<K9E><9 A9D469AEF64. 
7. !9D469AEF64 E @B8G?9@. 
8. �DD4J<BA4?PAO9 A9D469AEF64. 
9. #B>4;4F9?PAO9 < ?B74D<H@<K9E><9 A9D469AEF64. 
10. 'D46A9A<S < A9D469AEF64 E@9L4AAB7B F<C4. 
11. �<A9=AO9 E<EF9@O. 
12. !9?<A9=AO9 E<EF9@O. 
13. �D4H<>< Q?9@9AF4DAOI HGA>J<=. 
14. "5?4EFP 8BCGEF<@OI ;A4K9A<= < @AB:9EF6B ;A4K9A<= HGA>J<<. 
15. +9FABEFP < C9D<B8<KABEFP HGA>J<<. 
16. �EE?98B64A<9 HGA>J<<. 
17. �EE?98B64A<9 HGA>J<< CB 7D4H<>G 99 CDB<;6B8AB=. 
18. !4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<< A4 G>4;4AAB@ BFD9;>9. 



19. �484K< A4 K4EF<. 
20. �484K< A4 CDBJ9AFO. 
21. �484K< A4 D45BFG. 
22. �484K< A4 86<:9A<9. 
23. �484K< A4 86<:9A<9. 
24. �484K< A4 EC?46O, D4EF6BDO < E@9E<. 
25. �484K< <; C?4A<@9FD<<. %6B=EF64 FD9G7B?PA<>B6. 
26. �484K< <; C?4A<@9FD<<. %6B=EF64 C4D4??9?B7D4@@4 < FD4C9J<<. 
27. �484K< <; EF9D9B@9FD<<. �B@5<A4J<< F9?. 
28. �484K< <; EF9D9B@9FD<< A4 >B@5<A4J<R F9?. 
29. #?BM48P CB69DIABEF< J<?<A8D4. 
30. #?BM48P CB69DIABEF< C<D4@<8O. 
31. �484K< A4 EFB<@BEFP, J9AG < >B?<K9EF6B. 
32. $4;?<KAO9 ;484K< A4 CDBJ9AFO. 
33. �484K< A4 KF9A<9 7D4H<>B6 < 8<47D4@@.  
34. �484K< A4 EFB<@BEFP GE?G7.  
35. �484K< A4 FD49>FBD<R CB?9F4, ;46<E<@BEFP F9@C9D4FGDO BF 6D9@9A<.  
36. �484K< A4 ;4>BA %F9H4A4-�B?PJ@4A4, A4 D4EL<D9A<9 D9?PE4.  
37. �484K< A4 E<?G FD9A<S, E<?G �DI<@984.  
38. �484K< A4 E<?G FB>4, A4CDS:9A<9 < EBCDBF<6?9A<9 < 8DG7<9.  
39. 'CDBM9A<9 6OD4:9A<= E CD<@9A9A<9@ HBD@G? 86B=AB7B G7?4. 
40. 'CDBM9A<9 6OD4:9A<= E CD<@9A9A<9@ HBD@G? CD<6989A<S. 
41. $45BF4 E 7D4H<>B@ CDB<;6B8AB= HGA>J<<. 
42. !4IB:89A<9 CB 7D4H<>G HGA>J<< ;A4K9A<S CDB<;6B8AB= 6 ;484AAB= FBK>9 < 
8DG7<9 ;484A<S. 

43. !4IB:89A<9 C?BM48< C4D4??9?B7D4@@4, FD4C9J<< CB D<EGA>G 6 E<EF9@9 
>BBD8<A4F.  

44. !4IB:89A<9 C?BM48< FD9G7B?PA<>4 CB D<EGA>G. 
45. !4IB:89A<9 A9<;69EFAB= EFBDBAO <?< 6OEBFO FD9G7B?PA<>4 K9D9; ;A4K9A<9 
E<AGE4, >BE<AGE4 < F4A79AE4. 

46. !4IB:89A<9 E<AGE4, >BE<AGE4 < F4A79AE4 G7?4 CB 84AAO@ 6 FD9G7B?PA<>9. 
47. $9L9A<9 8DG7<I C?4A<@9FD<K9E><I ;484K. 
48. #?BM48P CB69DIABEF< C<D4@<8O. 
49. #<D4@<84. $9L9A<9 ;484K. 
50. $9L9A<9 ;484K A4 CDS@BG7B?PAO= C4D4??9?9C<C98. 
51. $9L9A<9 ;484K A4 >BAGE < J<?<A8D. 
52. $9L9A<9 ;484K A4 B5N9@ CDS@BG7B?PAB7B C4D4??9?9C<C984 < J<?<A8D4. 
53. $9L9A<9 ;484K A4 F9BD<R 69DBSFABEF9=. 

54. $9L9A<9 FD<7BAB@9FD<K9E><I GD46A9A<= E 6O5BDB@ BF69FB6 <; CDB@9:GF>4. 
55. $9L9A<9 CB>4;4F9?PAOI GD46A9A<=, E6B8SM<IES > FD<7BAB@9FD<K9E><@. 
56. $9L9A<9 CB>4;4F9?PAOI GD46A9A<= E CB@BMPR ;4@9AO C9D9@9AAB=. 
57. $9L9A<9 E?B:AOI ?B74D<H@<K9E><I GD46A9A<=. 
58. $9L9A<9 ;484K A4 E9K9A<S. 
59. $9L9A<S ;484K A4 E9K9A<S. 
60. $9L9A<9 ;484K A4 D4EEFBSA<9 @9:8G E>D9M<64RM<@<ES CDS@O@<. 


