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+=
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−→

→

→

)(lim

)(lim

)(lim
0

xf

xf

xf

x

x

xx

 

−=

+=

−=

→

+→

→

)(lim

)(lim

)(lim
0

xf

xf

xf

x

x

xx

 
−=

+=

+→

−→

)(lim

)(lim

xf

xf

x

x
? 

�4FP E?B69EAO9 D4;NSEA9A<S < BCD989?9A<S E CB@BMPR A9D469AEF6. 
#D<69EF< 79B@9FD<K9E><9 <??REFD4J<<. 

8. �4FP CD<@9DO HGA>J<=, S6?SRM<IES 59E>BA9KAB 5B?PL<@< 
69?<K<A4@< CD< D4;?<KAOI CD989?PAOI CB6989A<SI 4D7G@9AF4. 

9. �4>4S HGA>J<S A4;O649FES B7D4A<K9AAB= 6 <AF9D64?9? #D< 0xx → ? 

#D< ñ→x ? 

10. #D<69EF< CD<@9D A9B7D4A<K9AAB=, AB A9 59E>BA9KAB 5B?PLB= 
69?<K<AO. 

11. �4>4S HGA>J<S )(xfу =  A4;O649FES 59E>BA9KAB @4?B= 69?<K<AB= 
CD< 0xx → , ñ→x ? �4FP BCD989?9A<S E CB@BMPR A9D469AEF6. #D<69EF< 
79B@9FD<K9E><9 <??REFD4J<<. 

12. �4>B64 CDBEF9=L4S E6S;P @9:8G 59E>BA9KAB 5B?PLB= < 59E>BA9KAB 
@4?B= 69?<K<A4@<?  

13. �4>B64 CDBEF9=L4S E6S;P @9:8G HGA>J<9=, <@9RM9= CD989?, < 
59E>BA9KAB @4?B= 69?<K<AB=? 

14. %HBD@G?<DB64FP CD46<?4 CD989?PAB7B C9D9IB84 6 E?GK49 
4D<H@9F<K9E><I 89=EF6<=. 

15. �O69EF< C9D6O= ;4@9K4F9?PAO= CD989?. 
16. �O69EF< 6FBDB= ;4@9K4F9?PAO= CD989?. 
17. �4FP BCD989?9A<9 A9CD9DO6ABEF< HGA>J<< )(xfу =  6 FBK>9 0õ  < 

CDB<??REFD<DB64FP 97B 79B@9FD<K9E><. 
18. +FB A4;O649FES FBK>B= D4;DO64 HGA>J<<? 
19. #D<69EF< CD<@9DO D4;DO6AOI HGA>J<= D4;?<KAB7B I4D4>F9D4. 
20. � K9@ EBEFB<F CD46<?B CD989?PAB7B C9D9IB84 8?S A9CD9DO6AB= 

HGA>J<<? 
21. %HBD@G?<DB64FP F9BD9@O B5 4D<H@9F<K9E><I 89=EF6<SI A48 

A9CD9DO6AO@< HGA>J<S@<. 
22. %HBD@G?<DB64FP E6B=EF64 HGA>J<<, A9CD9DO6AB= A4 ;4@>AGFB@ 

<AF9D64?9. �4FP 79B@9FD<K9E>GR <??REFD4J<R QF<I E6B=EF6. 
23. +FB ;A4K<F ED46A<FP 869 59E>BA9KAB @4?O9 69?<K<AO?  

� >4>B@ E?GK49 B8A4 <; A<I 5B?99 6OEB>B7B CBDS8>4, K9@ 8DG74S? 



24. �4><9 869 59E>BA9KAB @4?O9 69?<K<AO A4;O64RFES 
Q>6<64?9AFAO@<? 

25. #D<69EF< CD<@9DO Q>6<64?9AFAOI 59E>BA9KAB @4?OI 69?<K<A. 
 

�D4>F<K9E><9 ;484A<S: 
1. �OK<E?<FP E?98GRM<9 CD989?O, A9 CB?P;GSEP CD46<?B@ �BC<F4?S. 
4) 
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32
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2. !4=F< FBK>< D4;DO64 HGA>J<< < BCD989?<FP <I F<C: 

4) 24
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= ;  5) 
362
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y ;  6) 

34
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3. !4=F< FBK>< D4;DO64 HGA>J<< < BCD989?<FP <I F<C, E89?4FP K9DF9:: 

ÿ
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ÿ
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xx
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4. !4=F< CDB<;6B8AO9 C9D6B7B CBDS8>4 HGA>J<=  G = f(x): 

4) 
3

53
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−+=
x

x
xy ;   5) )51(sin 2

xy −= ;   6) x
xy = . 

5. !4=F<  ò
xy  <  ò

xxy 8?S ;484AAB= HGA>J<<: 

4) 
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ý
ü
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=

ty

tx

sin

2cos3 ;   5) 
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ÿ
ý
ü

=

=
t

t

ey

ex
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. 

6. !4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<<  ( )xfy =   A4 BFD9;>9  
 ba; : 

4) ( ) 7123 +−= xxxf ,  3;0 ; 

5) ( ) 481 xxxf −= ,   4;1− . 

7. �4A4 C4D45B?4 xxy −= 2 . #B8B5D4FP AB6GR C4D45B?G E 69F6S@< 6A<; ECD464 
BF 84AAB=, KFB5O 84AA4S C4D45B?4 6 FBK>9 E 45EJ<EEB= 20 =x  C?46AB (59; 
D4;DO64 CDB<;6B8AB=) C9D9IB8<?4 6 AB6GR. +4EF< 86GI C4D45B? B5D4;GRF 
AB6GR HGA>J<R. !4=F< CDB<;6B8AGR QFB= AB6B= HGA>J<< < A4D<EB64FP 99 
7D4H<>. !4=F< 6FBDGR CDB<;6B8AGR < F4>:9 A4D<EB64FP 99 7D4H<>. 
8. #BEFDB<FP 7D4H<> A4 BEAB69 CD<6989AAB7B CB?AB7B <EE?98B64A<S 
HGA>J<<: 
4) 33 23 +−−= xxxy ; 5) 

2

542

+
++

=
x

xx
y . 

9. �?S HGA>J<< 22 )1( += yxz : 

4) CBEFDB<FP A9E>B?P>B ?<A<= GDB6AS; 
5) A4=F< K4EFAO9 CDB<;6B8AO9 C9D6B7B < 6FBDB7B CBDS8>B6 6 B5M9@ 
6<89 < 6 FBK>9 (1, 1), G598<6L<EP 6 D469AEF69 E@9L4AAOI CDB<;6B8AOI; 
6) A4=F< 7D48<9AF HGA>J<< 6 B5M9@ 6<89 < 6 FBK>9 (2, 3); 
7) A4=F< 8<HH9D9AJ<4? HGA>J<< 6 B5M9@ 6<89 < 6 FBK>9 (3,5); 



8) A4=F< CDB<;6B8AGR 6 FBK>9 (1, 2) CB A4CD46?9A<R 69>FBD4 (1, 4); 
9) CGEFP 1,2 2 −== tytx . !4=F< '

tz  6 B5M9@ 6<89 < CD< 1=t , <ECB?P;GS 
HBD@G?G 6OK<E?9A<S CDB<;6B8AB= E?B:AB= HGA>J<< 86GI C9D9@9AAOI. 
10. !4=F< Q>EFD9@G@ HGA>J<< yxyxz 4222 +++=  < GEF4AB6<FP, @4>E<@G@ QFB 
<?< @<A<@G@. 
11. !4=F< A9BCD989?9AAO9 <AF97D4?O: 
4)  + x
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e

dxe
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;    5) ( ) − dxxx 1ln ;    6) ( )

( ) −
+

3
2

32

x

dxx
;   

7)  xdxx
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12. �OK<E?<FP BCD989?9AAO9 <AF97D4?O: 
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0
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13. �OK<E?<FP A9EB5EF69AAO9 <AF97D4?O: 
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1x
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;    5) 
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+ 21 x
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. 

14. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 1,, === −
xeyey

xx . 

15. !4=F< B5N9@ F9?4 – J<?<A8D4 A48 C?BE>B= B5?4EFPR, B5D4;B64AAB= 
84AAO@< CDS@O@<, < GD46A9A<9@ ">DOL<" ),( yxfz = . 

0  ,4  ,0  , ==== yxxxy , yxz += 2 . 

16. �OK<E?<FP 8?<AG 8G7< >D<6B=, ;484AAB= C4D4@9FD<K9E><@< GD46A9A<S@< 
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17. !4=F< B5M99 D9L9A<9 GD46A9A<S: 
4) yxy −= 3' ; 5) dxxyydyx )( 22 += . 

18. !4=F< D9L9A<9 ;484K< �BL< yxxy ò=òò ln ,  1)( −= eey , 1)( =ò ey . 

19. !4=F< B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S x
eyy

369 =+òò . 

20. 'EF4AB6<FP EIB8<@BEFP <?< D4EIB8<@BEFP DS8B6: 
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21. !4=F< D48<GE < <AF9D64? EIB8<@BEF<: 
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2.2 �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<<  



 

1 !9@9EFD (Q>;4@9A) 

1. #BASF<9 @AB:9EF64 < CB8@AB:9EF64. #GEFB9 @AB:9EF6B. 
 AB:9EF6B 6E9I CB8@AB:9EF6 @AB:9EF64.  

2. "C9D4J<< A48 @AB:9EF64@<.  
3. Э>6<64?9AFAO9 @AB:9EF64, EK9FAO9 < A9EK9FAO9 @AB:9EF64.  
4. "7D4A<K9AAO9 (E69DIG, EA<;G) < A9B7D4A<K9AAO9 (E69DIG, EA<;G) 

@AB:9EF64. !4<5B?PL<= (A4<@9APL<=) Q?9@9AF @AB:9EF64.  
5. #BASF<9 HGA>J<= < ECBEB5O <I ;484A<S. Э?9@9AF4DAO9 HGA>J<<. 

#D<@9A9A<9 HGA>J<= 6 H<;<>9. 
6. #D989? K<E?B6B= CBE?98B64F9?PABEF<.  
7. #D989? HGA>J<< B8AB= C9D9@9AAB=.  
8. "8ABEFBDBAA<9 < 86GEFBDBAA<9 CD989?O.  
9. �9E>BA9KAB @4?O9 (59E>BA9KAB 5B?PL<9) 69?<K<AO < <I E6S;P E 

CD989?4@< HGA>J<=.  
10. �4@9K4F9?PAO9 CD989?O.  
11. !9CD9DO6ABEFP HGA>J<< 6 FBK>9 < A4 @AB:9EF69.  
12. &BK>< D4;DO64 < <I >?4EE<H<>4J<S.  
13. !9CD9DO6ABEFP BEAB6AOI Q?9@9AF4DAOI HGA>J<=.  
14. �9DIASS (A<:ASS) 7D4AP, 7?B54?PAO= @4>E<@G@ (@<A<@G@) 

HGA>J<< 6 99 B5?4EF< BCD989?9A<S.  
15. #BASF<9 CDB<;6B8AB= HGA>J<< B8AB= C9D9@9AAB=.  
16. �9B@9FD<K9E>4S < H<;<K9E>4S <AF9DCD9F4J<< CDB<;6B8AB=.  
17. #BASF<9 8<HH9D9AJ<DG9@B= HGA>J<<. %6S;P A9CD9DO6ABEF< < 

8<HH9D9AJ<DG9@BEF< HGA>J<< B8AB= C9D9@9AAB=.  
18. #DB<;6B8AO9 BEAB6AOI Q?9@9AF4DAOI HGA>J<=. #DB<;6B8A4S 

EG@@O, CDB<;6989A<S, K4EFAB7B, E?B:AB= < B5D4FAB= HGA>J<<.  
19. �<HH9D9AJ<DB64A<9 HGA>J<=, ;484AAOI C4D4@9FD<K9E><.  
20. #BASF<9 8<HH9D9AJ<4?4 HGA>J<< B8AB= C9D9@9AAB=. %6B=EF64 

8<HH9D9AJ<4?4. �A64D<4AFABEFP HBD@O C9D6B7B 8<HH9D9AJ<4?4.  
21. #DB<;6B8AO9 < 8<HH9D9AJ<4?O 6OEL<I CBDS8>B6 HGA>J<< B8AB= 

C9D9@9AAB= < <I E6B=EF64. 
22. #D46<?B �BC<F4?S.  
23. �BEF4FBKAB9 GE?B6<9 EFDB7B7B 6B;D4EF4A<S (G5O64A<S) HGA>J<< A4 

<AF9D64?9. �BEF4FBKAO9 GE?B6<S ?B>4?PAB7B Q>EFD9@G@4 HGA>J<< B8AB= 
C9D9@9AAB=.  

24. �OCG>?O9 (6B7AGFO9) HGA>J<< B8AB= C9D9@9AAB=. !9B5IB8<@B9 < 
8BEF4FBKAB9 GE?B6<9 6OCG>?BEF< (6B7AGFBEF<). &BK>4 C9D97<54. !9B5IB8<@B9 
< 8BEF4FBKAB9 GE?B6<S FBK>< C9D97<54. 

25. �9DF<>4?PAO9 < A969DF<>4?PAO9 4E<@CFBFO 7D4H<>4 HGA>J<< 
B8AB= C9D9@9AAB=.  

26. "CD989?9A<9 7?B54?PAB7B @4>E<@G@4 (@<A<@G@4) HGA>J<< B8AB= 
C9D9@9AAB= 6 B5?4EF< 99 BCD989?9A<S. 

27. �EE?98B64A<9 HGA>J<< B8AB= C9D9@9AAB= E <ECB?P;B64A<9@ 
C9D6B= < 6FBDB= CDB<;6B8AOI < CBEFDB9A<9 99 7D4H<>4.  



 

2 !9@9EFD (Q>;4@9A) 

1. #BASF<9 B HGA>J<< A9E>B?P><I C9D9@9AAOI.  
2. #BASF<9 B @AB:9EF69 (?<A<<) GDB6AS HGA>J<< 86GI C9D9@9AAOI. 

�4DF4 @AB:9EF6 GDB6AS HGA>J<< 86GI C9D9@9AAOI, 6;4<@AB9 D4ECB?B:9A<9 
?<A<< GDB6AS HGA>J<< 86GI C9D9@9AAOI. 

3. #D989? HGA>J<< A9E>B?P><I C9D9@9AAOI.  
4. �D<H@9F<K9E><9 BC9D4J<< A48 HGA>J<S@<, <@9RM<@< >BA9KAO9 

CD989?PAO9 ;A4K9A<S.  
5. #D989? HGA>J<< CB A4CD46?9A<R.  
6. !9CD9DO6ABEFP HGA>J<< A9E>B?P><I C9D9@9AAOI 6 FBK>9 < A4 

@AB:9EF69.  
7. &BK>< A9CD9DO6ABEF< < FBK>< D4;DO64 HGA>J<<.  
8. !9CD9DO6ABEFP HGA>J<< 6 FBK>9 < CB A4CD46?9A<R.  
9. �D<H@9F<K9E><9 BC9D4J<< A48 A9CD9DO6AO@< HGA>J<S@<.  
10. +4EFAO9 CDB<;6B8AO9 < K4EFAO9 8<HH9D9AJ<4?O.  
11. �9B@9FD<K9E>4S < Q>BAB@<K9E>4S <AF9DCD9F4J<S K4EFAOI 

CDB<;6B8AOI. 
12. �<HH9D9AJ<DG9@BEFP E?B:AOI (!#. �A64D<4AFABEFP HBD@O 

8<HH9D9AJ<4?4 (!#.  
13. #B?AB9 CD<D4M9A<9 HGA>J<< A9E>B?P><I C9D9@9AAOI. 
14. #D<@9A9A<9 CB?AB7B 8<HH9D9AJ<4?4 > CD<5?<:9AAO@ 

6OK<E?9A<S@. 
15. #DB<;6B8A4S < 8<HH9D9AJ<4? C4D4@9FD<K9E>< < A9S6AB ;484AAB= 

HGA>J<< A9E>B?P><I C9D9@9AAOI. 
16. �4E4F9?PA4S C?BE>BEFP < ABD@4?P > CB69DIABEF<. 
17. +4EFAO9 CDB<;6B8AO9 < 8<HH9D9AJ<4?O CBDS8>4 6OL9 C9D6B7B. 

&9BD9@4 B D469AEF69 E@9L4AAOI K4EFAOI CDB<;6B8AOI.  
18. �B>4?PAO= < GE?B6AO= Q>EFD9@G@ HGA>J<< 86GI C9D9@9AAOI. 
19. !4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<< 86GI C9D9@9AAOI. 
20. #DB<;6B8A4S CB A4CD46?9A<R. �D48<9AF. 
21. (BD@G?4 &9=?BD4 8?S HGA>J<= A9E>B?P><I C9D9@9AAOI.  
22. #D<@9A9A<9 HGA>J<= A9E>B?P><I C9D9@9AAOI 6 D9L9A<< ;484K CB 

Q>BAB@<>9. 
 

3 E9@9EFD (;4K9F) 
1. #BASF<9 C9D6BB5D4;AB= HGA>J<< < A9BCD989?9AAB7B <AF97D4?4. 
2. %6B=EF64 A9BCD989?9AAB7B <AF97D4?4. 
3.  9FB8 A9CBED98EF69AAB7B <AF97D<DB64A<S. 
4.  9FB8 ;4@9AO C9D9@9AAB=.  
5.  9FB8 <AF97D<DB64A<S CB K4EFS@. 
6. #BASF<9 @AB7BK?9A4, 97B >BDAS, 8DB5<, CD46<?PAB= < A9CD46<?PAB= 

8DB5<. 
7. #BASF<9 < 6<8O Q?9@9AF4DAOI 8DB59=. �AF97D<DB64A<9 

Q?9@9AF4DAOI 8DB59=. 



8. �AF97D<DB64A<9 D4J<BA4?PAOI 8DB59=. 
9. 'A<69DE4?PA4S FD<7BAB@9FD<K9E>4S CB8EF4AB6>4. 
10. �AF97D<DB64A<9 HGA>J<=, A9K9FAOI BFABE<F9?PAB sinx < cosx. 

11. �AF97D<DB64A<9 HGA>J<=, K9FAOI BFABE<F9?PAB sinx < cosx. 

12. �AF97D<DB64A<9 CDB<;6989A<= E<AGEB6 < >BE<AGEB6 D4;?<KAOI 
4D7G@9AFB6. 

13. �AF97D<DB64A<9 <DD4J<BA4?PAOI HGA>J<=. 
14. �AF97D4?PA4S EG@@4 $<@4A4, BCD989?9AAO= <AF97D4? < 97B 

79B@9FD<K9E>4S <AF9DCD9F4J<S.  
15. %6B=EF64 BCD989?9AAB7B <AF97D4?4.  
16. �9B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4.  
17. "CD989?9AAO= <AF97D4? E C9D9@9AAO@ 69DIA<@ CD989?B@ < 97B 

CDB<;6B8A4S CB QFB@G CD989?G.  
18. (BD@G?4 !PRFBA4-�9=5A<J4. �AF97D<DG9@O9 CB $<@4AG HGA>J<<.  
19. �4@9A4 C9D9@9AAB= < HBD@G?4 <AF97D<DB64A<S CB K4EFS@ 8?S 

BCD989?9AAB7B <AF97D4?4.  
20. !9EB5EF69AAO9 <AF97D4?O.  
21. �5EB?RFA4S < GE?B6A4S EIB8<@BEFP A9EB5EF69AAOI <AF97D4?B6. 

#D<;A4>< EIB8<@BEF<.  
22. #D<5?<:9AAO9 @9FB8O <AF97D<DB64A<S. 
23. #D<@9A9A<9 <AF97D4?PAB7B <EK<E?9A<S: C?BM48P C?BE>B= H<7GDO, 

B5N9@ F9?4, 8?<A4 8G7< >D<6B=, C?BM48P CB69DIABEF< 6D4M9A<S.  
24. "5M4S EI9@4 CD<@9A9A<S <AF97D4?4. 

 

4 E9@9EFD (Q>;4@9A) 
1. #BASF<9 >D4FAB7B <AF97D4?4.  
2. #BASF<9 < E6B=EF64 86B=AB7B <AF97D4?4. 
3. �OK<E?9A<9 86B=AB7B <AF97D4?4 6 89>4DFB6OI >BBD8<A4F4I. 
4. �6B=AB= <AF97D4? 6 CB?SDAOI >BBD8<A4F4I. 
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