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#� 1.1 

6. 

 

8 "� 01 
"� 02 
"� 05 

#� 1.2 

7. !4=F< K4EFAB9 D9L9A<9 
8<HH9D9AJ<4?PAB7B GD46A9A<S CD< 
A4K4?PAB@ ;A4K9A<< y(1)=1 

 

 

 

 "� 01 
"� 05 

#� 1.2 
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8. !4=F< B5D4FAGR @4FD<JG 
 

 
 

 

 

 

"� 01 
"� 02 
"� 05 

#� 1.2 

9. �OK<E?<F9 
 

 

 

1+i "� 01 
"� 02 
"� 05 

 

#� 1.1 

10. %BEF46<FP GD46A9A<9 CDS@B=, CDBIB8S- 
M9= K9D9; ?96O= HB>GE < A<:ARR 69D- 
L<AG Q??<CE4, ;484AAB7B GD46A9A<9@: 

 

 
 

 

 

 

 
"� 01 
"� 02 
"� 05 

#� 1.2 

11. $9L<FP E<EF9@G GD46A9A<= @9FB8B@ 
�D4@9D4 

 
 

 

 

 

"� 01 
"� 02 
"� 05 

#� 1.2 

12. $9L<F9 8<HH9D9AJ<4?PAO9 GD46A9A<S: 

 
 

 

 "� 01 
"� 02 
"� 05 

#� 1.2 

13. $4;?B:<FP HGA>J<R 6 DS8 CB EF9C9AS@ 
x 

f(x)= sin2(x) 

 
"� 01 
"� 02 
"� 05 

 
#� 1.2 

14. 
 

 "� 01 
"� 05 

#� 1.2 

15. !4=8<F9 CDB<;6B8AGR HGA>J<< 
 

 
 

 

 

 

 
 

"� 01 
"� 02 
"� 05 

#� 1.2 
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16. �OK<E?<FP BCD989?<F9?P @4FD<JO 

 

 

36 #� 1.1 

17. !4=F< EG@@G K<E9? �1=−3+i < �2=5−2i. 2- i "� 01 
"� 02 
"� 05 
#� 1.2 

18. !4=F< FD<7BAB@9FD<K9E>GR HBD@G 
>B@C?9>EAB7B K<E?4 -2 

2(cosÃ+isinÃ) "� 01 
"� 02 
"� 05 

 
   #� 1.2 

19. $9L<FP GD46A9A<9 

 

 

 

 "� 01 
"� 02 
"� 05 

#� 1.2 

20. !4=F< ;A4K9A<S х < у <; D469AEF64 
 

 

 

x =2, y=1 "� 01 
"� 02 
"� 05 

#� 1.2 

21. �OK<E?<FP 
 

 

 

 

 

"� 01 
"� 02 
"� 05 

#� 1.2 

22. #D< >4>B@ ;A4K9A<< m QF< 69>FBDO C9DC9A8<- 

>G?SDAO? 
m=4 "� 01 

"� 05 

#� 1.2 

23. �OK<E?<FP C?BM48P C4D4??9?B7D4@@4, CBEFDB- 
9AAB7B A4 69>FBD4I 

 

 

S=49 >6.98. "� 01 
"� 02 
"� 05 
#� 1.2 

24. !4=F< E@9L4AAB9 CDB<;6989A<9 69>FBDB6 
  

 

 

abc=33 "� 01 
"� 05 

#� 1.1 

25. !4=F< B5N9@ FD9G7B?PAB= C<D4@<8O E 69DL<- 

A4@< 

11 

7 >G5.98. "� 01 
"� 02 
"� 05 

 

#� 1.2 

26. #D98EF46<FP K<E?B 3 i 6 CB>4;4F9?PAB= 
< FD<7BAB@9FD<K9E>B= HBD@4I  

"� 01 
"� 02 
"� 05 
#� 1.2 
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27. !4=F< EG@@G DS84 1/2 "� 01 
"� 02 
"� 05 

#� 1.1 

28. %BEF46<FP GD46A9A<9 Q??<CE4, HB>GEO 
>BFBDB7B ?9:4F A4 BE< BD8<A4F E<@@9F- 
D<KAB BFABE<F9?PAB A4K4?4 >BBD8<A4F, 
;A4S, KFB D4EEFBSA<9 @9:8G HB>GE4@< 
2E = 24, Q>EJ9AFD<E<F9F 

 

. 

 

 

 

"� 01 
"� 02 
"� 05 

#� 1.2 

29. !4=8<F9 CDB<;6B8AO9 E?98GRM<I 
HGA>J<= 

 

 
"� 01 
"� 02 
"� 05 

#� 1.2 

30. �OK<E?<F9 CD989?O HGA>J<= 
 

 

 

2 "� 01 
"� 02 
"� 05 

#� 1.1 

31. �BCDBE 1: "CD989?<F9?P QFB: +<E?B "� 01 
"� 05 

#� 1.1 

32. #D46<?B 6OK<E?9A<S BCD989?<F9?S FD9- 
FP97B CBDS8>4 S6?S9FES CD46<?B 

#D46<?B FD9G7B?PA<>4 "� 01 
"� 02 
"� 05 

#� 1.1 

33. &D9G7B?PAO= BCD989?<F9?P D469A CDB- 
<;6989A<R Q?9@9AFB6 

�?46AB= 8<47BA4?< "� 01 
"� 05 
#� 1.1 

34. �469DL<F9 HD4;G. «1?9@9AF @4FD<JO 
EFB<F A4 C9D9E9K9A<<&» 

i-EFDB>< < j-EFB?5J4 "� 01 
"� 02 
"� 05 

#� 1.1 

35.  4FD<J4, 6 >BFBDB= K<E?B EFDB> D46AB 
K<E?G EFB?5JB6 A4;O649FES 

>648D4FAB= "� 01 
"� 02 
"� 05 

#� 1.1 

36. �E?< E<EF9@4 GD46A9A<= D46ABE<?PA4 
84AAB=, A9 <@9RM9= D9L9A<S, FB &.. 

E<EF9@4 A9 <@99F D9L9- 
A<= 

"� 01 
"� 02 
"� 05 

#� 1.2 

37. �E?< 6 E<EF9@9 ?<A9=AOI GD46A9A<= 6 
B8AB@ <?< A9E>B?P><I GD46A9A<SI BF- 
EGFEF6GRF >4><9-?<5B C9D9@9AAO9, FB 
EBBF69FEF6GRM<9 <@ Q?9@9AFO 6 BCD9- 
89?<F9?9 D46AO&. 

AG?R "� 01 
"� 02 
"� 05 

#� 1.2 
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"�!" 

(E CD46<?PAO@< BF69F4@<) 
%B89D:4A<9 6BCDBE4 #D46<?PAO= BF69F �B@C9F9AJ<S 
�BCDBE 1: "CD989?<F9?P QFB: 1 "� 01 

"� 02 
"� 05 

 
1) +<E?B  #� 1.1 

2)  4FD<J4   

3)  AB:9EF6B   

4) #BE?98B64F9?PABEFP   

�BCDBE 2: #BDS8B> BCD989?<F9?S 3 QFB: 3 "� 01 
"� 02 
"� 05 

 
1) �<4C4;BA ;A4K9A<= 97B Q?9@9AFB6  #� 1.1 

2) �A4K9A<9   

3) +<E?B 97B EFDB> < EFB?5JB6   

4) %G@@4 <A89>EB6 C9D6B7B Q?9@9AF4 C9D6B= EFDB><   

�BCDBE 3: #D46<?B FD9G7B?PA<>B6 QFB: 
 1) #D46<?B CD9B5D4;B64A<S BCD989?<F9?S 

2) #D46<?B 6OK<E?9A<S BCD989?<F9?S FD9FP97B 
CBDS8>4  

3) #D46<?B 6OK<E?9A<S BCD989?<F9?S ?R5B7B CBDS8>4 
4) #D46<?B B5D4;B64A<S @<ABDB6 <EIB8AB7B BCD989?<- 

F9?S 

2 "� 01 
"� 02 
"� 05 

 

  #� 1.1 

   

�BCDBE 4:  <ABD BCD989?<F9?S QFB: 
1) %G@@4 Q?9@9AFB6 7?46AB= 8<47BA4?< 
2) #DB<;6989A<9 Q?9@9AFB6 7?46AB= 8<47BA4?< 

3) �DG7B= BCD989?<F9?P 
4) �A4K9A<9 BCD989?<F9?S, 6;SFB9 E B5D4FAO@ ;A4>B@ 

3 "� 01 
"� 02 
"� 05 

#� 1.1 

�BCDBE 5: &D9G7B?PAO= BCD989?<F9?P D469A 
1) #DB<;6989A<R Q?9@9AFB6 7?46AB= 8<47BA4?< 
2) !G?R 

3) �8<A<J9 
4) $4;A<J9 CDB<;6989A<= Q?9@9AFB6 7?46AB= < CB5BK- 
AB= 8<47BA4?< 

1 "� 01 
"� 02 
"� 05 

#� 1.1 

�BCDBE 6: �E?< > Q?9@9AF4@ >4>B=-?<5B EFDB>< <?< 
EFB?5J4 CD<546<FP CDB<;6989A<9 EBBF69FEF6GRM<I 
Q?9@9AFB6 8DG7B= EFDB>< <?< EFB?5J4 A4 CBEFBSAAO= 
@AB:<F9?P, FB 
1) �A4K9A<9 BCD989?<F9?S 5G89F G@AB:9AB A4 CBEFBSA- 

AO= @AB:<F9?P 
2) "CD989?<F9?P 5G89F CD9B5D4;B64A 6 @<ABD 
3) �A4K9A<9 BCD989?<F9?S A9 <;@9A<FES 
4) !< B8<A <; CD98O8GM<I BF69FB6 A9 69D9A 

3 "� 01 
"� 02 
"� 05 

#� 1.2 
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�BCDBE 7: �E?< 6 BCD989?<F9?9 CB@9ASFP @9EF4@< 864 
EBE98A<I C4D4??9?PAOI DS84 (EFDB>< <?< EFB?5JO), FB 
;A4K9A<9 BCD989?<F9?S 
1) 5G89F D46AB AG?R 

2) 5G89F D46AB 98<A<J9 
3) CB@9AS9F ;A4> A4 CDBF<6BCB?B:AO= 

4) A9 <;@9A<FES 

3 "� 01 
"� 02 
"� 05 

#� 1.2 

�BCDBE 8: �E?< E<EF9@4 GD46A9A<= D46ABE<?PA4 84A- 

AB=, FB 
1) <; A9ё @B:AB <E>?RK<FP ?R5B9 GD46A9A<9 59; CBF9- 
D< E@OE?4 
2) E<EF9@O <@9RF B8<A4>B6O9 D9L9A<S 
3) > A9= @B:AB 8B546<FP ?R5B9 GD46A9A<9 59; CBF9D< 
E@OE?4 
4) E<EF9@4 A9 <@99F D9L9A<= 

4 "� 01 
"� 02 
"� 05 

#� 1.2 

�BCDBE 9: �4>B9 <; 6OE>4;O64A<= A9 BFABE<FES > @9FB- 
8G E?B:9A<S 
1) GD46A9A<S E<EF9@O CBK?9AAB E>?48O64RF 
2) B8AB <?< A9E>B?P>B GD46A9A<= @B7GF 5OFP G@AB:9- 
AO A4 D4;?<KAO9 K<E?4 
3) > >BQHH<J<9AF4@ CD< C9D9@9AAOI @B7GF 5OFP CD<- 

546?9AO ?R5O9 K<E?4 
4) 6 D9;G?PF4F9 B8AB <; GD46A9A<= EB89D:<F ?<LP B8AG 
C9D9@9AAGR 

3 #� 1.1 
"� 01 
"� 02 
"� 05 

 

�BCDBE 10 : �E?< BCD989?<F9?P E<EF9@O D469A AG?R, 4 
BCD989?<F9?< CD< A9<;69EFAOI A9 D46AO AG?R, FB 
1) %<EF9@4 <@99F D9L9A<9, BF?<KAO9 BF AG?S 
2) %<EF9@4 <@99F ?R5B9 98<AEF69AAB9 D9L9A<9 
3) %<EF9@4 A9 <@99F D9L9A<= 
4) %<EF9@4 <@99F 59E>BA9KAB9 @AB:9EF6B D9L9A<= 

3 "� 01 
"� 02 
"� 05 

#� 1.2 

�BCDBE 11: �E?< 6 E<EF9@9 ?<A9=AOI GD46A9A<= 6 B8- 
AB@ <?< A9E>B?P><I GD46A9A<SI BFEGFEF6GRF >4><9- 
?<5B C9D9@9AAO9, FB 
1) %<EF9@4 A9 <@99F D9L9A<= 
2) %BBF69FEF6GRM<9 <@ Q?9@9AFO 6 BCD989?<F9?9 D46- 
AO AG?R 

3) %<EF9@4 <@99F D9L9A<S, 6 >BFBDOI QF< C9D9@9AAO9 
D46AO AG?R 

4) !< B8<A <; C9D9K<E?9AAOI BF69FB6 A9 S6?S9FES CD4- 
6<?PAO@ 

2 "� 01 
"� 02 
"� 05 

#� 1.2 
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�BCDBE 12: #D< D9L9A<< E<EF9@ GD46A9A<= @9FB8B@ 
�4GEE4 A9?P;S 
1) G84?SFP D46AO9 <?< CDBCBDJ<BA4?PAO9 EFDB>< >DB- 
@9 B8AB= 

2) ?R5GR EFDB>G G@AB:4FP <?< 89?<FP A4 A9>BFBDB9 
K<E?B 
3) C9D9EF46?SFP @9EF4@< EFDB>< 

4) G@AB:4FP ?R5B= EFB?59J A4 A9>BFBDB9 K<E?B 

4 "� 01 
"� 02 
"� 05 

#� 1.2 

�BCDBE 13: � «B5D4FAB@G IB8G @9FB84 �4GEE4» BFAB- 
E<FES E?98GRM99 
1) �B 6FBDB= EFDB>9 CD<546?S9FES C9D64S, G@AB:9AA4S 
A4 A9>BFBDB9 K<E?B 
2) �; CBE?98A97B GD46A9A<S BCD989?S9FES E4@B9 CD46B9 
A9<;69EFAB9 
3) %BEF46?S9FES @4FD<J4 E6B5B8AOI K?9AB6 

4) «�<LA<9» GD46A9A<S <E>?RK4RFES <; E<EF9@O 

2 "� 01 
"� 02 
"� 05 

#� 1.2 

�BCDBE 14: �E?< 6E9 Q?9@9AFO @4FD<JO E6B5B8AOI 
K?9AB6 D46AO AG?R, FB 
1) %<EF9@4 A9 <@99F D9L9A<= 
2) %<EF9@4 B5S;4F9?PAB <@99F D9L9A<9 
3) �E9 A9<;69EFAO9 D46AO AG?R 

4) !< B8<A <; 64D<4AFB6 A9 S6?S9FES CD46<?PAO@ 

2 "� 01 
"� 02 
"� 05 

#� 1.2 

�BCDBE 15: �469DL<F9 BCD989?9A<9. «�69 @4FD<JO � < 
� D46AO , 9E?<&» 
1) <I D4;@9DABEF< EB6C484RF 
2) D46AO <I Q?9@9AFO, EFBSM<9 A4 B8<A4>B6OI @9EF4I 
3) 9E?< BA< EBEFBSF <; B8A<I < F9I :9 Q?9@9AFB6 
4) A< B8<A <; 64D<4AFB6 A9 S6?S9FES CD46<?PAO@ 

3 "� 01 
"� 02 
"� 05 

#� 1.1 

�BCDBE 16: �469DL<F9 BCD989?9A<9 «+FB5O G@AB:<FP 
@4FD<JG A4 K<E?B, AG:AB G@AB:<FP A4 QFB K<E?B&» 
1) Q?9@9AFO >4>B=-?<5B EFDB>< 
2) 6E9 Q?9@9AFO @4FD<JO 
3) Q?9@9AFO >4>B7B-?<5B EFB?5J4 

2 "� 01 
"� 02 
"� 05 

#� 1.1 

�BCDBE 17: �469DL<F9 BCD989?9A<9. «+FB5O E?B:<FP 
869 @4FD<JO B8AB7B D4;@9D4, AG:AB E?B:<FP&» 
1) EBBF69FEF6GRM<9 Q?9@9AFO, EFBSM<9 A4 B8<A4>B6OI 
@9EF4I 
2) Q?9@9AFO >4>B=-?<5B EFDB>< <?< >4>B7B-?<5B EFB?5- 
J4 
3) FB?P>B EBBF69FEF6GRM<9 Q?9@9AFO C9D6OI EFDB> 
4) FB?P>B EBBF69FEF6GRM<9 Q?9@9AFO C9D6OI EFB?5- 
JB6. 

1 "� 01 
"� 02 
"� 05 

#� 1.1 

�BCDBE 18: �469DL<F9 HD4;G. «1?9@9AF @4FD<JO EFB<F 
A4 C9D9E9K9A<<&» 
1) i-EFDB>< < j-EFB?5J4 
2) j-EFDB>< < i-EFB?5J 
3) m-EFDB>< < n-EFB?5J4 

1 "� 01 
"� 02 
"� 05 

#� 1.1 
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�BCDBE19: �469DL<F9 BCD989?9A<9. «"CD989?<F9?P A9 
<;@9A<FES, 9E?<&» 
1) CB@9ASFP @9EF4@< >4><9-?<5B 869 EFDB>< <?< 864 
EFB?5J4; 
2) CB@9ASFP @9EF4@< 869 EFDB>< < 864 EFB?5J4; 
3) > Q?9@9AF4@ B8AB= EFDB>< CD<546<FP EBBF69FEF6G- 
RM<9 Q?9@9AFO 8DG7B= EFDB><, G@AB:9AAO9 A4 ?R5B9 
K<E?B. 

3 "� 01 
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"� 05 

#� 1.1 

�BCDBE 20:  4FD<J4, 6 >BFBDB= K<E?B EFDB> D46AB K<E- 
?G EFB?5JB6 A4;O649FES 
1) >648D4FAB= 

2) 8<47BA4?PAB= 
3) 98<A<KAB= 
4) CDS@BG7B?PAB= 

5) 6ODB:89AAB= 
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#� 1.1 
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�D<@9DAO9 >BAFDB?PAO9 D45BFO CB F9@9 1. �EAB6O ?<A9=AB= 4?795DO 

�484K4 1. �4AO @4FD<JO A < B, A4=F< A9<;69EFAGR @4FD<JG X, G8B6?9F6BDSRMGR 84AAB@G @4F- 
D<KAB@G GD46A9A<R (X+A)B=2X 

 

. 

 

�484K4 2. !4=F< D4A7 @4FD<JO A 
 

( 1 -2 3 5 

10 2 -1 3 

8 6 -7 -7) 

A= 
�484K4 3. �4AO @4FD<JO A < B. &D95G9FES A4=F< @4FD<JG (αA+βB)AT, 789 AT - @4FD<J4, FD4AE- 
CBA<DB64AA4S > A 

 

.A=(−1 −2 2 B=(−3 1− 2 

−2 2 3), 5 2 3), 789 α=3, β=−2. 

�484K4 4. !4=F< @4FD<JG, B5D4FAGR @4FD<J9 A 
 

. %89?4FP CDB69D>G. 
 

A=(1 2 1 -1 

1 1 0 0 

0 2 0 -1 

1 1 1 0) 
 

 

�484K4 5. �?S 84AAB= @4FD<JO A, CD<6989AAB= 8?S >4:8B7B 64D<4AF4 6 CD<?B:9A<< 1, FD95G9FES: 
�) 6OK<E?<FP BCD989?<F9?P @4FD<JO A; 

�) 6OK<E?<FP E?98 @4FD<JO A; 

�) A4=F< (9E?< QFB 6B;@B:AB) @4FD<JG, B5D4FAGR > @4FD<J9 A; 

�) A4=F< 54;<E < D4A7 E<EF9@O 69>FBDB6 3 EFDB> @4FD<JO A; 

�) BCD989?<FP D4A7 @4FD<JO A; 

�) A4=F< EB5EF69AAO9 ;A4K9A<S @4FD<JO A < EBBF69FEF6GRM<9 <@ EB5EF69AAO9 69>FBDO. 
�= ( 4 -5 7 

1 -4 9 

-4 0 5) 

 

�D<@9DAO9 >BAFDB?PAO9 D45BFO CB F9@9 "9@4 4 �<HH9D9AJ<4?PAB9 < <AF97D4?PAB9 <EK<E- 
?9A<9 HGA>J<= A9E>B?P><I C9D9@9AAOI. 

 

1. �OK<E?<FP <AF97D4?: 
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4 ø1  2xù3 

4  x4  

 

 

1  x 2 





e 

ö

2 

4)  ÷ x5
 

ø
 

4 


x3 

ö
 7÷dx; 

ø
5) 

dx 
;
 

6)  
x 

4 

dx; 
sin 2 x5 

7) 327x dx; д) arctg x 
dx; 

1  x 
2
 

е) ex sin exdx; 

6)  
 x  

dx; 7)  
e
 dx; 8) 

sin 5x 
 

 

4  cos 2 5x 
dx; 

к)  x  tgx2dx; л) 
3x 

 
 

9 x  4 

 

dx; 

 

<)  x 2  cos x dx; 

=)  arccos x dx; о) 
x2  3x  6 

 
 

x3  5x2  6x 
dx; п) 

x6 
 

 

x 2  x  1 
dx; 

 

D)  ø 
dx 

ù; 
E)  3xdx 

;
 т) cos 3xcos 5xdx; 

 

sin x 2  cos x  2sin x 

 

у) sin 4 x dx; 

 

 

ф)  
 dx  

;
 

 

 

За4а=85 2: �OK<E?<FP A9EB5EF69AAO9 <AF97D4?O <?< GEF4AB6<FP <I D4EIB8<@BEFP: 
 

  dx 1 dx 

4)  x ln 3 x
;
 

5)  . 
0 

 

 

 

За4а=85 3: �OK<E?<FP: 

 

4)  C?BM48P H<7GDO, B7D4A<K9AAB= C4D45B?4@<: 

 

 

y  
x  

 x 1 < 
2 

 

 

y   
x
 
2 

 

 

 3x  6 ; 

5) 8?<AG 8G7< >D<6B=: y  ln x BF FBK>< E 45EJ<EEB= x1  
3
 

4 
8B FBK>< x2  2,4 ; 

6) B5N9@ F9?4, CB?GK9AAB7B 6D4M9A<9@ 6B>DG7 BE< �Y H<7GDO, B7D4A<K9AAB= 7<C9D5B?B= y  
6 

, 
x 

BEPR �Y < CDS@O@< y  1 < y  6 . 

3 
x

2 

x 

2 
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2.1 !FDG>FGD4 < C9D9K9AP ��� 8?S Q>;4@9A4 

�BCDBEO < ;484A<S �B8 

�9D9K9AP F9BD9F<K9E><I 6BCDBEB6 

1.  4FD<JO. "EAB6AO9 CBASF<S. '.1, �.1 
2. "C9D4J<< A48 @4FD<J4@<, <I E6B=EF64. #� 1.1 

3. "CD989?<F9?< 2-7B < 3-7B CBDS8>4. �OK<E?9A<9 BCD989?<F9?9= 3-7B CBDS8>4 #� 1.2 

CB CD46<?G FD9G7B?PA<>B6 < CD46<?G %4DDRE4.  

4. "CD989?<F9?< n-7B CBDS8>4.  <ABDO, 4?795D4<K9E><9 8BCB?A9A<S. $4;?B:9-  

A<9 BCD989?<F9?S CB Q?9@9AF4@ EFDB>< <?< EFB?5J4.%6B=EF64 BCD989?<F9?9=.  

5. "5D4FA4S @4FD<J4 < 99 6OK<E?9A<9.  

6. $4A7 @4FD<JO.  

7. %<EF9@O ?<A9=AOI GD46A9A<=. "EAB6AO9 CBASF<S.  

8. !9>BFBDO9 @9FB8O D9L9A<S ?<A9=AOI E<EF9@ ( 9FB8 �4GEE4, CD46<?B �D4-  

@9D4, @4FD<KAO= @9FB8).  

9. "8ABDB8AO9 E<EF9@O ?<A9=AOI GD46A9A<=.  

10. �9>FBDO, ?<A9=AO9 BC9D4J<< A48 A<@<. '.2, �.1 
11. �9>4DFB6O CDS@BG7B?PAO9 >BBD8<A4FO 6 CDBEFD4AEF69. �BBD8<A4FO 69>FBD4. #� 1.1 

12. %>4?SDAB9 CDB<;6989A<9 69>FBDB6. #� 1.2 

13. �9>FBDAB9 CDB<;6989A<9 69>FBDB6.  

14. %@9L4AAB9 CDB<;6989A<9 69>FBDB6.  

15. "5M99 GD46A9A<9 CDS@B=, 97B K4EFAO9 E?GK4<.  

16. 'D46A9A<9 CDS@B= 6 BFD9;>4I.  

17. 'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 FBK><.  

18. 'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; FBK>G 6 84AAB@ A4CD46?9A<< (GD46A9-  

A<9 CGK>4 CDS@OI).  

19. �;4<@AB9 D4ECB?B:9A<9 86GI CDS@OI. 'E?B6<9 C4D4??9?PABEF< < C9DC9A8<-  

>G?SDABEF< CDS@OI.  

20. $4EEFBSA<9 BF FBK>< 8B CDS@B=. '7B? @9:8G CDS@O@<.  

21. ">DG:ABEFP, 99 GD46A9A<S.  

22. 1??<CE, 97B GD46A9A<9.  

23. �<C9D5B?4, 99 GD46A9A<9.  

24. #4D45B?4, 99 GD46A9A<9.  

25. +<E?B6O9 CBE?98B64F9?PABEF< < 4D<H@9F<K9E><9 89=EF6<S A48 A<@<.  BAB- '.3, �.2 
FBAAO9, B7D4A<K9AAO9 CBE?98B64F9?PABEF<. �9B@9FD<K9E>B9 <;B5D4:9A<9. #� 1.1 

26. #D989? CBE?98B64F9?PABEF< (BCD989?9A<9, 79B@9FD<K9E><= E@OE?). %6B=EF64 #� 1.2 

CD989?4.  

27. �9E>BA9KAB @4?O9 < 59E>BA9KAB 5B?PL<9 CBE?98B64F9?PABEF<, E6S;P @9:8G  

A<@<.  

28. #D989? HGA>J<< (BCD989?9A<S, 79B@9FD<K9E><= E@OE?). #D989? EG@@O, CDB-  

<;6989A<S, K4EFAB7B. �9E>BA9KAB @4?O9 < 59E>BA9KAB 5B?PL<9 HGA>J<<.  

29. !9BCD989?9AABEF< 8?S HGA>J<=. %CBEB5O <I D4E>DOF<S. �4@9K4F9?PAO9 CD9-  

89?O.  

30. !9CD9DO6ABEFP HGA>J<< 6 FBK>9 (BCD989?9A<9, E6B=EF64).  

31. &BK>< D4;DO64 HGA>J<<, <I >?4EE<H<>4J<S.  

32. "CD989?9A<9 CDB<;6B8AB=. �9B@9FD<K9E><=, H<;<K9E><= E@OE?. '.3, �.2 
33. %6S;P @9:8G EGM9EF6B64A<9@ CDB<;6B8AB= < A9CD9DO6ABEFPR. &45?<J4 CDB- #� 1.1 

<;6B8AOI. #D46<?4 8<HH9D9AJ<DB64A<S. #DB<;6B8A4S E?B:AB= HGA>J<<. #� 1.2 

34. �<HH9D9AJ<4? HGA>J<<. %6S;P CDB<;6B8AB= < 8<HH9D9AJ<4?4. �9B@9FD<K9-  

E><= E@OE? 8<HH9D9AJ<4?4.  

35. #D46<?B �BC<F4?S.  

36. 1>EFD9@G@O HGA>J<= B8AB= 89=EF6<F9?PAB= C9D9@9AAB= (A9B5IB8<@B9  
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GE?B6<9 Q>EFD9@G@4, 8BEF4FBKAO9 GE?B6<S). 
37. �OCG>?BEFP, 6B7AGFBEFP HGA>J<<. &BK>< C9D97<54. �E<@CFBFO. 

 

38. !9BCD989?9AAO= <AF97D4? (BCD989?9A<9, E6B=EF64, F45?<J4 C9D6BB5D4;AOI). 
 9FB8 CB8EF4AB6>< 6 A9BCD989?9AAB@ <AF97D4?9. �AF97D<DB64A<9 CB K4- 
EFS@."CD989?9AAO= <AF97D4? (BCD989?9A<9, E6B=EF64, @9FB8O <AF97D<DB64- 
A<S). 

39. #D<?B:9A<9 BCD989?9AAB7B <AF97D4?4 6 79B@9FD<<. 

'.3, �.2 
#� 1.1 
#� 1.2 

40. +<E?B6O9 DS8O. "EAB6AO9 CBASF<S. 
41. !9B5IB8<@O= < 8BEF4FBKAO9 CD<;A4>< EIB8<@BEF< CB?B:<F9?PAOI DS8B6. 
42. �A4>BK9D98GRM<9ES DS8O. #D<;A4> EIB8<@BEF< �9=5A<J4. 
43. %F9C9AAO9 DS8O. 
44. $4;?B:9A<9 Q?9@9AF4DAOI HGA>J<= 6 EF9C9AAO9 DS8O. 

'.3, �.2 
#� 1.1 
#� 1.2 

45. �<HH9D9AJ<4?PAO9 GD46A9A<S. "EAB6AO9 CBASF<S < BCD989?9A<S. 
46. 'D46A9A<S E D4;89?SRM<@<ES C9D9@9AAO@<. �?7BD<F@ D9L9A<S. 
47. "8ABDB8AO9 GD46A9A<S. 
48. �<A9=AO9 GD46A9A<S. �?7BD<F@ D9L9A<S. 
49. �<A9=AO9 B8ABDB8AO9 8<HH9D9AJ<4?PAO9 GD46A9A<S 6FBDB7B CBDS8>4. �?- 

7BD<F@ D9L9A<S. 

'.4, �.2 
#� 1.1 
#� 1.2 

50. #BASF<9 >B@C?9>EAB7B K<E?4. %F9C9A< @A<@B= 98<A<JO. 
51. "CD989?9A<9 >B@C?9>EAOI K<E9? 6 4?795D4<K9E>B= HBD@9, 89=EF6<S A48 A<- 

@<. �9B@9FD<K9E>B9 <;B5D4:9A<9 >B@C?9>EAOI K<E9?. 
52. &D<7BAB@9FD<K9E>4S HBD@4 >B@C?9>EAB7B K<E?4. �9=EF6<S A48 >B@C?9>EAO- 

@< K<E?4@< 6 FD<7BAB@9FD<K9E>B= HBD@9. 
53. #B>4;4F9?PA4S HBD@4 >B@C?9>EAOI K<E9?, 89=EF6<S A48 A<@<. #9D96B8 <; 

B8AB= HBD@O >B@C?9>EAB7B K<E?4 6 8DG7GR. 

'.5, �.3 
#� 1.1 
#� 1.2 

Т8?>вы5 ?@акB8ч5Aк85 7а4а=8я: 
1. !4=F< AB  2BT , 9E?<  A  

ö 2  6ö 
B  

ö 6  1ö 
. ÷ ÷, ÷ ÷

ø 4 5 ø ø 1  3ø
ö 1  2 3 ö
÷ ÷ ö 1 8 5ö

2. !4=F< AB, 9E?< A  ÷ 4 2 1 ÷ , BT  ÷ ÷ . 
÷ 1 5  3÷ ø 5 0 2ø
ø ø

ö 0 1 3ö
÷ ÷

3. !4=F< @4FD<JG, B5D4FAGR 84AAB= @4FD<J9 A=÷ 2 3 5 ÷ . ÷ 3 5 7 ÷
ø ø

1 3  5 

4. �OK<E?<FP BCD989?<F9?P 2 4 3 . 

 2 2  1 

5. �OK<E?<FP BCD989?<F9?P @4FD<JO 4-7B CBDS8>4 @9FB8B@ D4;?B:9A<S CB Q?9- 
ö 3 0 2 0ö
÷ ÷

@9AF4@ EFDB>< <?< EFB?5J4 ÷ 
2 3 1 4÷ 

. ÷ 0 4  2 3÷
÷ ÷
ø 5 2 0 1ø

ü x1  2x2  8x3  0 
6. $9L<FP %��' @9FB8B@ �4GEE4 ÿ2x  x  5x  2 . ý 1 2 3 ÿ3x  2x  x  1 

þ 1 2 3 

'.1, �.1 
#� 1.1 
#� 1.2 
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ü x1  x2  x3  1 
7. $9L<FP %��', <ECB?P;GS HBD@G?O �D4@9D4 ÿx  2x  3x  6 . ý 1 2 3 ÿ x  x  5x  5 

þ  1 2 3 

üx1  x2  5x3  7 
8. $9L<FP %��' @9FB8B@ �4GEE4 ÿ 

2x  x  x  2 . ý 1 2 3 ÿ x  3x  x  5 
þ  1 2 3 

 

        

9. �4AO 69>FBDO a  (4,2,3) , b  (6,3,2) . �OK<E?<FP: a b , (2 a 3 b)(a 2 b) , 
  

(a b)2 . 
 

10. �4AO 864 69>FBD4: a  (7,5,6) < b  (1,2,3) . 
 

a) A4=F< >BBD8<A4FO 69>FBDAB7B CDB<;6989A<S [a, b], 

b) A4=F< C?BM48P C4D4??9?B7D4@@4 < C?BM48P FD9G7B?PA<>4, CBEFDB9AAOI 
A4 QF<I 69>FBD4I. 

  

11. �4AO 69>FBDO a = (2; -1; 2), b = (1;0;2), c = (3; -2; 1). �OK<E?<FP: 
a) E@9L4AAB9 CDB<;6989A<9 69>FBDB6; 
b) B5Nё@ C4D4??9?9C<C984, CBEFDB9AAB7B A4 69>FBD4I. 

'.2, �.1 
#� 1.1 
#� 1.2 

12. �4AO 69DL<AO FD9G7B?PA<>4 ABC: A (-2, 4), В (3, 1), ! (10, 7). !4=F<: 
4) GD46A9A<9 EFBDBAO АВ; b) GD46A9A<9 6OEBFO CH; 

13. �4AO 69DL<AO FD9G7B?PA<>4 ABC: A (-2, 4), В (3, 1), ! (10, 7). !4=F<: 
4) GD46A9A<9 @98<4AO АМ; b) GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 69DL<AG 
! C4D4??9?PAB EFBDBA9 АВ. 

14. �4C<E4FP GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; FBK>G A(3, 1) C9DC9A8<>G?SDAB 
> CDS@B= BC, 9E?< В (2, 5), ! (1, 0). 

'.2, �.1 
#� 1.1 
#� 1.2 

15. !4=F< 5B?PLGR < @4?GR CB?GBE<, HB>GEO, Q>EJ9AFD<E<F9F, 8<D9>FD<EO Q?- 
?<CE4 9x2  25 y2  225 . #BEFDB<FP Q??<CE. 

16. !4=F< HB>GEO, Q>EJ9AFD<E<F9F < 4E<@CFBFO 7<C9D5B?O x2  4 y2  16 . #B- 
EFDB<FP 7<C9D5B?G. 

17. #B 84AAB@G GD46A9A<R C4D45B?O EBEF46PF9 GD46A9A<9 99 8<D9>FD<EO, 
A4=8<F9 >BBD8<A4FO HB>GE4: 
a) y 2  8x, b) y 2  9x, c) x2  4 y,  d ) x2  5y . 

'.2, �.1 
#� 1.1 
#� 1.2 

18. !4=F< CD989?O HGA>J<= 
x 2  2x  15 9x5  2x3  5 1  2x  3 

a) lim , b) lim 
5 

, c) lim 
2
 

x5 x  5 x  x   5x  8 x4 x   6x  8 
19. !4=F< CD989?O HGA>J<= E CB@BMPR ;4@9K4F9?PAOI CD989?B6 

a) lim 
sin 13x 

, b) lim 
sin x 

, c) lim ø1  7x2 ùx2 , d) lim ø7x  6ùx1 
3 1 

 
 

 
 

x0 8x x0 x  9  3 x0 x1 

'.3, �.2 
#� 1.1 
#� 1.2 

20. !4=F< CDB<;6B8AGR HGA>J<< E?98GRM<I HGA>J<=: 
a) у  x 2  ø1  7 sin xù 
b) у  x  arctgx 

c) у  
1  sin x

 
1  sin x 
4  3x 2  x 4 

d) у  
x3 

e) y  ø3x  5ùarcsin x 
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21. !4=F< CDB<;6B8AO9 E?B:AOI HGA>J<=: 
a) y  (1  2x)10 

b) y  sin( 2x3  5x  2) 

c) y  ctg(2x  3) 

d) y  ln(1 8cos x) 

e) y  53x6 

f) y  arcctgø6x5 ù 
g) y  ø1  arctg5xù6

 

3xctg 
x
 

h) y  10 3 

22. !4=F< CD989?O, <ECB?P;GS CD46<?B �BC<F4?S 
ex  ex  2 

a) lim 
2
 

x0 x 

sin xex  5x 
b) lim 

2
 

x0 4x   7x 

c) lim 
1  cos 3x

 
x0 1  cos 5x 

e2x  cos 2x 
d) lim 

3 x
 

x0 e  cos 3x 
23. �EE?98B64FP HGA>J<R A4 Q>EFD9@G@. !4=F< FBK>< C9D97<54 < <AF9D64?O 6O- 

CG>?BEF< HGA>J<<: 

a) f (x)  
1 

x3  x2  3x  5 
3 

b) f (x)  2x3  9x2  12 x  2 

 

24. !4=F< E?98GRM<9 <AF97D4?O: 
a) ö x6  6x  

5 
 

1 
 7

ö
dx ÷ 

x cos2 x 
÷


ø ø
b) ö3sin x  7 cos x  

1 
 

5 ö
dx 

  ÷ ÷
ø sin 2 x 1  x2 ø

25. !4=F< E?98GRM<9 <AF97D4?O (@9FB8B@ ;4@9AO C9D9@9AAB=): 

a) ø5  9x3 ù8 

x2dx 

b)  ø1  4x3 ùcosø5  x  x 4 ùdx 

c)  
 ø1 cos xù 

dx 
øx  sin xù5

 

d)  
 dx 

 
arcsin 3 x 1  x 2 

26. !4=F< E?98GRM<9 <AF97D4?O (CB K4EFS@) 

a)  ø8x  1ùe3x dx ; b)  x sin 2xdx ; c)  arctgxdx 

27. �OK<E?<F9 <AF97D4?O: 
2 

a) øx2  2x  5ùdx 
1 

� 
2   

b)  3sin x  1 cos xdx 
0 

'.3, �.2 
#� 1.1 
#� 1.2 
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e ø1  ln xù3
 

 
 

c)  x 
dx 

1 
1 x3dx 

d)  
5x 4  4 

0 
 / 2 

e) sin 3 x cos xdx 
 / 4 

28. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= CDS@B= y  x < C4D45B?B= 
y  2x  x2 

29. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< y  x2 10 x 16, y  x  2 . 

 

30. �EE?98B64FP DS8O A4 EIB8<@BEFP 
 3n  ö 3n ö

n   n
3
 

 
   a) õ 

2n2 1 
; b) õ÷ 

2n  2 
÷ ; c) õ 

2n n1  n1 ø ø  n1 

'.3, �.2 
#� 1.1 
#� 1.2 

31. $9L<FP 8<HH9D9AJ<4?PAO9 GD46A9A<S: 
a) x dx y dy 0 ; b) dy øx2 1ùdx, еAли y  4 ?@и х 1 ; 

c) x øy 2 1ùdx  y øx2 1ùdy  0 ; d) y 
3 

y  x ; e)  y y tg x cos 2 x ; 
x 

f)  y 2 y y 0 ; j) y  4 y13 y 0 ; k)  y  y 2y 0 

'.4, �.2 
#� 1.1 
#� 1.2 

32. �4AO >B@C?9>EAO9 K<E?4 z1  2  5i < z2  3  4i . !4=F<: 4) z1  z2 ; 

5) z  z ;  6)  z1  . 
1 2 

z
 
2 

33. #D98EF46<FP 6 CB>4;4F9?PAB= < FD<7BAB@9FD<K9E>B= HBD@4I K<E?B 
z  3i 1. 

'.5, �.3 
#� 1.1 
#� 1.2 

 

 

 

�� �'��0 ��"� �����, ��� #������3 � ��$� ��&����/% 

�!"�'����� 

 9>B@9A8G9@4S ?<F9D4FGD4 8?S D4;D45BF>< BJ9ABKAOI ED98EF6 < CB87BFB6>< 
B5GK4Rщ<IES > 4FF9EF4J<< 

�EAB6AO9 <EFBKA<><: 
1. �B7B@B?B6 !.� #D4>F<K9E><9 ;4ASF<S CB @4F9@4F<>9. 3 11-9 <;8., C9D. < 

8BC.: GK95. CBEB5<9 8?S %#". 3  .: �;84F9?PEF6B 2D4=F, 2018. 
2. �B7B@B?B6 !.�. %5BDA<> ;484K CB @4F9@4F<>9. 3 5-9 <;8., EF9D. 3  .: 

�DBH4, 2017. 
3. �OEL4S @4F9@4F<>4 8?S Q>BAB@<K9E>B7B 54>4?46D<4F4: GK95A<> < CD4>- 

F<>G@ / !. ,. �D9@9D; CB8 D98. !. ,. �D9@9D4. 4 5-9 <;8., C9D9D45. < 8BC. 3  .: 
�;84F9?PEF6B 2D4=F, 2017. 

4. �D<7BDP96 �.#. 1?9@9AFO 6OEL9= @4F9@4F<><. 3 .: "�* «�>489@<S», 
2016. 

5. �D<7BDP96 �.#. %5BDA<> ;484K CB 6OEL9= @4F9@4F<>9: 'K95. CBEB5<9 
8?S EFG89AFB6 GKD9:8. %#" / �.#.�D<7BDP96, &.!.%45GDB64. 3  .: �;84F9?PE><= 
J9AFD «�>489@<S», 2018. 
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6. �GD59A>B �.!., !<>BAB64 �.�. < 8D.  4F9@4F<>4 6 CD<@9D4I < ;484K4I. 
 .: �!($�- , 2016. 

7.  4F9@4F<>4 8?S Q>BAB@<EFB6 < @9A98:9DB6. #D4>F<>G@: GK95AB9 CBEB- 
5<9/ >B??9>F<6 46FBDB6; CB8 D98. !.,. �D9@9D4. 3  .: �!"$'%, 2017. 

8. #<EP@9AAO= �.&. �BAEC9>F ?9>J<= CB 6OEL9= @4F9@4F<>9: CB?AO= 
>GDE. 3 9-9 <;8. 3  .: �=D<E-CD9EE, 2016. 

9. ,<C4K96 �.%. �OEL4S @4F9@4F<>4. #B?AO= >GDE: GK95A<>. 3 2-9 <;8. 3 
 .: �;84F9?PEF6B 2D4=F, 2016. 
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