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32.  !4 K9@ BEAB64AB CD<@9A9A<9 8<HH9D9AJ<4?4 6 CD<5?<:9AAOI 6OK<E?9A<SI?  
33.  %HBD@G?<DG=F9 BCD989?9A<S CDB<;6B8AB= < 8<HH9D9AJ<4?4 6OEL<I CBDS8>B6.  
34.  �4>B6 @9I4A<K9E><= E@OE? 6FBDB= CDB<;6B8AB=?  
35. �4> A4IB8SFES C9D64S < 6FBD4S CDB<;6B8AO9 HGA>J<=, ;484AAOI C4D4@9FD<K9E><?  
36.  �4C<L<F9 HBD@G?G &9=?BD4 E BEF4FBKAO@ K?9AB@ 6 HBD@9 �47D4A:4. �B784 QFG HBD@G?G 
A4;O64RF HBD@G?B=  4>?BD9A4 < >4>B= 6<8 CD<A<@49F BA4 6 QFB@ E?GK49?  
37. !4C<L<F9 HBD@G?O  4>?BD9A4 8?S BEAB6AOI HGA>J<=?  
38.  �4> <ECB?P;G9FES HBD@G?4 &9=?BD4 8?S 6OK<E?9A<S CD<5?<:9AAOI ;A4K9A<= HGA>J<< E 
;484AAB= FBKABEFPR? #D<698<F9 CD<@9DO. 
39.  %HBD@G?<DG=F9 BCD989?9A<S 6B;D4EF4RM9= < G5O64RM9= A4 BFD9;>9 HGA>J<<. �O698<F9 
8BEF4FBKAO= CD<;A4> 6B;D4EF4RM9= HGA>J<<.  
40.  %HBD@G?<DG=F9 864 CD46<?4 8?S BFOE>4A<S Q>EFD9@G@B6 HGA>J<<.  
41.  #D<698<F9 CD<@9D, CB>4;O64RM<=, KFB B5D4M9A<9 6 A9>BFBDB= FBK>9 CDB<;6B8AB= 6 AG?P A9 
S6?S9FES 8BEF4FBKAO@ GE?B6<9@ A4?<K<S 6 QFB= FBK>9 Q>EFD9@G@4 HGA>J<<.  
42.  �4> A4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<<, 8<HH9D9AJ<DG9@B= A4 BFD9;>9? 
�E9784 ?< BA< EGM9EF6GRF? 
43.  %HBD@G?<DG=F9 BCD989?9A<S 6OCG>?BEF< < 6B7AGFBEF< ?<A<<, FBK>< C9D97<54. �4> A4IB8SFES 
<AF9D64?O 6OCG>?BEF< < 6B7AGFBEF< < FBK>< C9D97<54 ?<A<<, ;484AAB= GD46A9A<9@ y=f(x)? 
#D<698<F9 CD<@9DO.  
44.  %HBD@G?<DG=F9 BCD989?9A<9 4E<@CFBFO ?<A<<. �4> A4IB8SFES 69DF<>4?PAO9 < 
A969DF<>4?PAO9 4E<@CFBFO ?<A<<, ;484AAB= GD46A9A<9@ y=f(x)? #D<698<F9 CD<@9DO.  
45.  �;?B:<F9 EI9@G B5M97B <EE?98B64A<S HGA>J<< < CBEFDB9A<S 99 7D4H<>4. 



 

"5D4;9J F<CB6B7B 64D<4AF4 D4EK9FAB-7D4H<K9E>B= D45BFO №2. +4EFP 3. 
CB F9@9 «�AF97D4?PAB9 <EK<E?9A<9» 

#D989? 8?<F9?PABEF< >BAFDB?S – 2 K4E4 (8B@4LASS >BAFDB?PA4S D45BF4). 
#D98?4749@B9 >B?<K9EF6B ;484A<= – 8. 

 

1. !4=F< A9BCD989?9AAO= <AF97D4?   5cos3sin4 xx

dx
. 

2. !4=F< A9BCD989?9AAO= <AF97D4?   312x

dx
. 

3. !4=F< A9BCD989?9AAO= <AF97D4? ø ù


7
2

2

25 x

dxx
. 

4. �OK<E?<FP BCD989?9AAO= <AF97D4? 


 2

88 sin2 xdx . 

5. �OK<E?<FP A9EB5EF69AAO= <AF97D4? 
ø ù ø ù



0
22

11 xx

dx
. 

6. �OK<E?<FP C?BM48P H<7GDO, ;484AAB= E<EF9@B= A9D469AEF6 

32 ó xy ; xy ó 5 ; 5
2

1
 xy . 

7. �OK<E?<FP B5N9@ F9?4, B5D4;B64AAB7B 6D4M9A<9@ 6B>DG7 BE< Oy  H<7GDO, B7D4A<K9AAB= 
>D<6O@< 

2
xy ý  < 22 xy ý . 

8. �OK<E?<FP 8?<AG 8G7< >D<6B=, ;484AAB= GD46A9A<9@ 6 CB?SDAOI >BBD8<A4F4I 
4

3

3


 eý , 
22

 óó . 

 

"5D4;9J F<CB6B7B 64D<4AF4 D4EK9FAB-7D4H<K9E>B= D45BFO №2. +4EFP 4. 
CB F9@9 «(GA>J<< A9E>B?P><I C9D9@9AAOI» 

 

1. �4A4 HGA>J<S ø ù, ,u u x y zý , FBK>4 ø ù0 0 0, ,M x y z  < 69>FBD s . !4=F< 6 FBK>9  : 4) 

8<HH9D9AJ<4? du ; 5) CDB<;6B8AGR 
u

s




 CB A4CD46?9A<R 69>FBD4 s ; 6) 7D48<9AF gradu . 

( ø ù2 22
cos , 2 4 , 0; 4; 5

x
u y x s i j k M

yz
ý  ý    ) 

2. !4=F< ?B>4?PAO9 Q>EFD9@G@O HGA>J<< ø ù,z f x yý . ( ø ù2 22 4z x yý   ). 

 

3.2 "<CB6O9 >BAFDB?PAO9 ;484A<S 8?S CDB6989A<S >BAFDB?PAOI D45BF 

!<:9 CD<6989AO B5D4;JO F<CB6OI 64D<4AFB6 >BAFDB?PAOI D45BF, CD98GE@BFD9AAOI D45BK9= 
CDB7D4@@B= 8<EJ<C?<AO 

 

"5D4;9J 8B@4LA9= >BAFDB?PAB= D45BFO F9@9 «&9BD<S 69DBSFABEF9=» 
 

1) � @474;<A CBEFGC<?B 30 AB6OI F9?96<;BDB6, ED98< >BFBDOI 5 <@9RF E>DOFO9 89H9>FO. 
!4G84KG BF5<D49FES B8<A F9?96<;BD. �4>B64 69DBSFABEFP FB7B, KFB BA A9 <@99F E>DOFOI 89H9>FB6? 



2) �; C4DF<<, EB89D:4M9= 10 <;89?<=, ED98< >BFBDOI 3 5D4>B64AAOI, A4G84KG <;6?9>4RF 3 
<;89?<S. !4=F< 69DBSFABEFP FB7B, KFB DB6AB B8AB <; A<I 5D4>B64AAB9. 
3) �?S E<7A4?<;4J<< B5 464D<< GEF4AB6?9AO 864 A9;46<E<@B D45BF4RM<I E<7A4?<;4FBD4. 
�9DBSFABEFP FB7B, KFB CD< 464D<< E<7A4?<;4FBD ED45BF49F, D46A4 0.99 8?S 1-7B E<7A4?<;4FBD4 < 
0.95 8?S 6FBDB7B. !4=F< 69DBSFABEFP, KFB CD< 464D<< ED45BF49F FB?P>B B8A< E<7A4?<;4FBD. 
4) �<E>D9FA4S E?GK4=A4S 69?<K<A4 ) ;484A4 DS8B@ D4ECD989?9A<S. !4=F<: 
1) HGA>J<R D4ECD989?9A<S F(X) < 9ё 7D4H<>; 
2) @4F9@4F<K9E>B9 B:<84A<9  [X]; 

3) 8<EC9DE<R D[X]. 

 

X 1 3 4 7 8 

P 0,1 0,2 0,25 0,3 0,15 

 

5) �484A4 A9CD9DO6A4S E?GK4=A4S 69?<K<A4 ) E CB@BMPR C?BFABEF< D4ECD989?9A<S 69DBSFABEF9= 
f(x), EBED98BFBK9AA4S A4 BFD9;>9 [a;b]. 

1) !4=F< HGA>J<R D4ECD989?9A<S F(X) < 9ё 7D4H<>. 
2) !4=F< @4F9@4F<K9E>B9 B:<84A<9  [X]. 

3) !4=F< 8<EC9DE<R D[X]. 

4) !4=F< 69DBSFABEFP CBC484A<S 6 <AF9D64? ÷
ø
ö

÷
ø
ö 

2

3
;

2

abba
. 

                          0;x≤0 

f(x)=                  10;123 2 óü xxx  

                            0;x>1.  

 

 

"5D4;9J F<CB6B7B 64D<4AF4 >BAFDB?PAB= D45BFO 

CB F9@9 «�<A9=AB9 CDB7D4@@<DB64A<9» 
1. %B89D:4F9?PA4S CBEF4AB6>4 ;484K<: <;7BFB6?9A<9 CDB8G>J<< 86GI 6<8B6 (#1 < #2) FD95G9F 
<ECB?P;B64A<S 86GI 6<8B6 EODPS (D9EGDEB6) (S1 < S2).�4C4EO EODPS >4:8B7B 6<84 B7D4A<K9AO 
(>B?<K9EF69AAO9 84AAO9 CD<6989AO 6 F45?<J9). � F45?.1.1 G>4;4AB, E>B?P>B 98<A<J EODPS 
A9B5IB8<@B 8?S <;7BFB6?9A<S 98<A<JO >4:8B7B <; 6<8B6 CDB8G>J<<. 

�<8O EODPS �4C4EO EODPS �<8O CDB8G>J<< 

#1 #2 

S1 b1 a11 a12 

S2 b2 a21 a22 

�BIB8  c1 c2 

&45?.1.1 

#B BC<E4F9?PAB= @B89?< (EB89D:4F9?PAB= CBEF4AB6>9 ;484K<): 
1. CBEFDB<FP @4F9@4F<K9E>GR @B89?P �#,  
2. D9L<FP <EIB8AGR ;484KG 7D4H<K9E><@ @9FB8B@, 
3. D9L<FP <EIB8AGR ;484KG E<@C?9>E-@9FB8B@, 
4. CBEFDB<FP 86B=EF69AAGR ;484KG, 
5. D9L<FP 86B=EF69AAGR ;484KG E<@C?9>E-@9FB8B@, 

 

3.3 "<CB6O9 D4;ABGDB6A96O9 ;484A<S  
!<:9 CD<6989AO B5D4;JO F<CB6OI D4;ABGDB6A96OI ;484A<=, CD98GE@BFD9AAOI D45BK9= 

CDB7D4@@B= 8<EJ<C?<AO. 
"5D4;9J F<CB6OI D4;ABGDB6A96OI ;484A<= 

CB F9@9 «�B@C?9>EAO9 K<E?4 6 4?795D4<K9E>B=, FD<7BAB@9FD<K9E>B=  
< CB>4;4F9?PAB= HBD@4I. $9L9A<9 D4;ABGDB6A96OI ;484K» 



1. !4=F<: ;22)1 3 i ;)2 i ;1)3 3  ;
34

34
)4

i

i




.)()()5 33 biabia   

2. %?98GRM<9 >B@C?9>EAO9 K<E?4 <;B5D4;<FP 69>FBD4@<, BCD989?<FP <I @B8G?< < 4D7G@9AFO < 
;4C<E4FP 6 FD<7BAB@9FD<K9E>B= CB>4;4F9?PAB= HBD@4I (CD<  üü

 

):

 
;)6 iz ý .22)7 ýz

 3. $9L<FP GD46A9A<S: ;08)8 3 ýx .064)9 6 ýx

  

3.4 �9D9K9AP 6BCDBEB6 8?S >B@CPRF9DAB7B F9EF<DB64A<S 

"5D4;9J F<CB6B7B 64D<4AF4 F9EFB6B7B ;484A<S 
"9EFB6O9 ;484A<S 8?S BJ9A>< ;A4A<= 

1   

"CD989?<F9?P  6OK<E?S9FES: 

1  

2   

3   

4  

 

2 'EF4AB6<F9 EBBF69FEF6<9 @9:8G GD46A9A<9@ < F<CB@ >D<6B= 6FBDB7B CBDS8>4: 

1)   ø ùba
b

y

a

x
ý 1

2

2

2

2

<|> Q??<CE 

2) 1
2

2

2

2

ý
b

y

a

x <|>7<C9D5B?4 

3) pxy 22 ý <|> C4D45B?4 
 

3  '7?B6B= >BQHH<J<9AF CDS@B=, ;484AAB= GD46A9A<9@ x 5y 3 0,  ý D469A &  

1) ;
5

1
 

2) ;
5

1
  

3) ;
5

3
  

4) .
3

5
 

4  !4=F< A9BCD989?9AAO= <AF97D4?  5x

dx
. 

1)  c
x
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4
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2)   c
x


4

4
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3)   c
x


4

4
 



4)   c
x


4

4

4
 

5)   c
x


4

4

5
 

5      �A4K9A<9 HGA>J<< yxyxf ý),(  6 FBK>9 ø ù3;2  D46AB: 
1)    5  

2)     4  

3)    2  

4)    3  

6  $S8  
n

1

3

1

2

1
1  

1) 74D@BA<K9E><=  
2) �9=5A<J4  
3)  (GDP9  
4)  79B@9FD<K9E>B= CDB7D9EE<<    
 

7  $S8  



12

2

7

6

5

4

3

2

n

n
 

1) D4EIB8<FES  
2) EIB8<FES  
 

8  �DBE4RF @BA9FG. %B5OF<9: � – «6OC489F 79D5». CB5OF<9 A – «6OC489F J<HD4» S6?S9FES: 
1) E?GK4=AO@; 
2) 8BEFB69DAO@;  
3) A96B;@B:AO@;  
4) CDBF<6BCB?B:AO@. 

 

"9EFB6O9 ;484A<S 8?S BJ9A>< G@9A<= 

1 #D989? 
34

1
lim

2

2 


 x

x

x
 D469A: 

1)
5

2
 

2) 0  

3) 1  

4) 
5

1
  

5) 
11

3
 

 

2 #D989? 
54

32
lim

3

1 


 x

x

x
 D469A: 

1) 
9

1
 ;  

2)
2

1
 

3) 1  

4)  – 2 



5)
4

1
  

 

3 #DB<;6B8A4S HGA>J<< 2sinxy ý  D46A4  
1) 2cos2 xxy ýò  

2) 2cosxy ýò  

3) xy 2cosýò  

4) xxy cossin 2 ýò  

 

4   �OK<E?<FP BCD989?9AAO= <AF97D4? 

2

0

3 dxx

. 

1)   2  

2)    3  

3)    5 

4)    4 

5)    1 

 

5 +4EFA4S CDB<;6B8A4S CB x  BF HGA>J<< xyyxz 333 ý  D46A4 

1)    yx 33 2   

2)    xy 33 2   

3)    
23x  

4)    
23y  

5)    xx 33 2   

6)    yy 33 2   

 

6 $S8 õ


ý1

!3

n
n

n

n

n
 

1) D4EIB8<FES  
2) EIB8<FES  
 

"9EFB6O9 ;484A<S 8?S BJ9A>< A46O>B6 < (<?<) BCOF4 89SF9?PABEF< 

1  &BK>B= Q>EFD9@G@4 HGA>J<< 23
2 ý xy  S6?S9FES FBK>4: 

1)  1ýx  

2)   15ýx  

3)   3ýx  

4)   2ýx  

5)  0ýx  

 

2 �OK<E?<FP BCD989?9AAO= <AF97D4? 
2

0

3 dxx . 

1)2;  

2) 3;  

3) 5;  



4) 4;  

5) 1 

 

3. �<E>D9FA4S E?GK4=A4S 69?<K<A4 Х ;484A4 ;4>BAB@ D4ECD989?9A<S 69DBSFABEF9= 

 

�E?< @4F9@4F<K9E>B9 B:<84A<9 , FB ;A4K9A<9  D46AB & 

 

4. �DBE49@ B8AB6D9@9AAB 869 <7D4?PAO9 >BEF<. �4>B64 69DBSFABEFP, KFB EG@@4 6OC46L<I BK>B6 A9 
5B?PL9 6? 
A)

12

5  

B)
6

5
 

C)
12

7
 

D)
9

4
 

 

3.5 �9D9K9AP F9BD9F<K9E><I 6BCDBEB6 > Q>;4@9AG 

(8?S BJ9A>< ;A4A<=) 
$4;89? 1 «-?9@9AFO ?<A9=AB= 4?795DO» 

1.1 �B@C?9>EAO9 K<E?4 6 4?795D4<K9E>B=, FD<7BAB@9FD<K9E>B= < CB>4;4F9?PAB= HBD@4I. 
1.2  4FD<JO. "C9D4J<< A48 @4FD<J4@<, <I E6B=EF64 
1.3 "CD989?<F9?<,  6OK<E?9A<9, E6B=EF64 BCD989?<F9?9=. 
1.4 "5D4FA4S @4FD<J4. $4A7 @4FD<JO. �4;<EAO= @<ABD.  
1.5 ->6<64?9AFAO9 CD9B5D4;B64A<S @4FD<J. �64 ECBEB54 BCD989?9A<S D4A74 @4FD<JO. 
1.6 %<EF9@O ?<A9=AOI 4?795D4<K9E><I GD46A9A<=. "EAB6AO9 CBASF<S.  
1.7 &9BD9@4 �DBA9>9D4 – �4C9??<.  
1.7  9FB8O D9L9A<S E<EF9@ GD46A9A<=: @9FB8 �4GEE4, @9FB8 �D4@9D4, @4FD<KAO= @9FB8. 
1.8 %B5EF69AAO9 ;A4K9A<S < 69>FBDO @4FD<J. $9L9A<9 B8ABDB8AOI E<EF9@. 

$4;89? 2 «-?9@9AFO 69>FBDAB= 4?795DO» 
2.1. %<EF9@O >BBD8<A4F A4 CDS@B=, C?BE>BEF< < 6 CDBEFD4AEF69. #DBEFD4AEF64 R2

 < R3. �9>FBDO, 
BEAB6AO9 BCD989?9A<S.  

2.2. �<A9=AO9 BC9D4J<< A48 69>FBD4@< 6 79B@9FD<K9E>B= HBD@9 < >BBD8<A4FAB= HBD@4I  
2.3. %>4?SDAB9 CDB<;6989A<9 69>FBDB6, 97B E6B=EF64, 6OK<E?9A<9, CD<?B:9A<9. 
2.4. �9>FBDAB9 < E@9L4AAB9  CDB<;6989A<S 69>FBDB6, E6B=EF64, 6OK<E?9A<9, CD<?B:9A<S.  

$4;89? 3 «-?9@9AFO 4A4?<F<K9E>B= 79B@9FD<<» 
3.1. #DBEF9=L<9 ;484K< 4A4?<F<K9E>B= 79B@9FD<<. "5M<9 CBASF<S B5 GD46A9A<SI ?<A<< < 

CB69DIABEF<. 
3.2. #DS@4S A4 C?BE>BEF<.  
3.3. �D<6O9 6FBDB7B CBDS8>4: B>DG:ABEFP, Q??<CE, 7<C9D5B?4, C4D45B?4. �I 79B@9FD<K9E><9 
E6B=EF64 < GD46A9A<S.  
3.4. #?BE>BEFP < CDS@4S 6 CDBEFD4AEF69. �;4<@AB9 D4ECB?B:9A<9 CDS@OI < C?BE>BEF9= 6 
CDBEFD4AEF69. 
3.5. *<?<A8D<K9E><9 < >BA<K9E><9 CB69DIABEF<. #B69DIABEF< 6D4M9A<S. #B69DIABEF< 6FBDB7B 
CBDS8>4.  

$4;89? 4 «�6989A<9 6 @4F9@4F<K9E><= 4A4?<;» 



4.1. -?9@9AFO F9BD<< HGA>J<=. �?4EE<H<>4J<S HGA>J<=. )4D4>F9D<EF<>4 CB6989A<S HGA>J<=, 
7D4H<><, D4;?<KAO9 ECBEB5O ;484A<S ?<A<=.  

4.2. #D989? CBE?98B64F9?PABEF< < HGA>J<<, E6B=EF64 CD989?B6. �4@9K4F9?PAO9 CD989?O. 
�E<@CFBFO.  
4.3. !9CD9DO6ABEFP HGA>J<<. �?4EE<H<>4J<S FBK9> D4;DO64. %6B=EF64 A9CD9DO6AOI HGA>J<=.  

$4;89? 5 «�<HH9D9AJ<4?PAB9 <EK<E?9A<9 HGA>J<< B8AB= C9D9@9AAB=» 
5.1. #DB<;6B8A4S HGA>J<<, 99 79B@9FD<K9E><= < @9I4A<K9E><= E@OE?. #D46<?4 
8<HH9D9AJ<DB64A<S HGA>J<=. &45?<J4 CDB<;6B8AOI. #DB<;6B8AO9 6OEL<I CBDS8>B6. 
5.2. �<HH9D9AJ<4? HGA>J<<. %@OE? < E6B=EF64 8<HH9D9AJ<4?B6. #D<5?<:9AAO9 6OK<E?9A<S E 
CB@BMPR 8<HH9D9AJ<4?4. "EAB6AO9 F9BD9@O 8<HH9D9AJ<4?PAB7B <EK<E?9A<S. 
5.3. (BD@G?4 &9=?BD4.  #D<@9A9A<9 CDB<;6B8AOI > <EE?98B64A<R CB6989A<S HGA>J<=. 
!4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 BFD9;>9. "5M<= C?4A <EE?98B64A<S HGA>J<= < 
CBEFDB9A<S 7D4H<>B6. 

$4;89? 6 «�AF97D4?PAB9 <EK<E?9A<9 HGA>J<< B8AB= C9D9@9AAB=» 
6.1. #9D6BB5D4;A4S. !9BCD989?9AAO= <AF97D4? < 97B E6B=EF64.  
6.2. &45?<J4 <AF97D4?B6.  
6.3. "EAB6AO9 @9FB8O <AF97D<DB64A<S.  
6.4. �AF97D<DB64A<9  D4J<BA4?PAOI 8DB59=. 
6.5. �AF97D<DB64A<9 FD<7BAB@9FD<K9E><I 8<HH9D9AJ<4?B6, GA<69DE4?PA4S FD<7BAB@9FD<K9E>4S 
CB8EF4AB6>4.  
6.6. �AF97D<DB64A<9 A9>BFBDOI <DD4J<BA4?PAOI 6OD4:9A<=. 
6.7. �484K<, CD<6B8SM<9 > BCD989?9AAB@G <AF97D4?G. "CD989?9AAO= <AF97D4?, 97B  E6B=EF64 < 
6OK<E?9A<9.  
6.8. !9EB5EF69AAO9, <I E6B=EF64 < 6OK<E?9A<9. 
6.9. #D<?B:9A<S <AF97D4?PAB7B <EK<E?9A<S 

$4;89? 7 «(GA>J<< A9E>B?P><I C9D9@9AAOI» 
7.1. (GA>J<< A9E>B?P><I C9D9@9AAOI.  
7.2. #D989?, A9CD9DO6ABEFP HGA>J<< A9E>B?P><I C9D9@9AAOI. +4EFAO9 CDB<;6B8AO9 HGA>J<< 
A9E>B?P><I C9D9@9AAOI, CB?AO= 8<HH9D9AJ<4?.  
7.3. ->EFD9@G@O HGA>J<< 86GI C9D9@9AAOI, A9B5IB8<@O9 < 8BEF4FBKAO9 GE?B6<S EGM9EF6B64A<S 
Q>EFD9@G@4. 'E?B6AO= Q>EFD9@G@.  
7.4. !4<@9APL99 < A4<5B?PL99 ;A4K9A<S HGA>J<< 6 ;4@>AGFB= B5?4EF<. 
7.5. �4E4F9?PA4S < ABD@4?P > CB69DIABEF<. %>4?SDAB9 CB?9. #B69DIABEF< < ?<A<< GDB6A9= 
E>4?SDAB7B CB?S.  
7.6. #DB<;6B8A4S CB A4CD46?9A<R. �D48<9AF E>4?SDAB7B CB?S, 97B E6B=EF64.  

 

3.6 �9D9K9AP CD4>F<K9E><I ;484A<= > Q>;4@9AG 

(8?S BJ9A>< G@9A<= < A46O>B6) 
1 E9@9EFD 

1. !4=F< CDB<;6989A<9 АВ @4FD<J 

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö


ý
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6142
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÷
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ø
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ý
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2. !4=F< D4A7 @4FD<JO 
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ø

ö
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÷
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ý

0451

2011

3212

A . 

3. �EE?98B64FP A4 EB6@9EFABEFP E<EF9@G GD46A9A<= 
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ÿÿ
ý

ü

ý
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ý

ýý

.133221

,132212

,13321

,3321

xxx

xxx
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4. $9L<FP @9FB8B@ �4GEE4 E<EF9@G GD46A9A<= 

ÿþ

ÿ
ý
ü

ý
ý
ý

.532
,1023
,1432

zyx
zyx
zyx

 

5. �4AO 69DL<AO K9FOD9IG7B?PA<>4 А(1, 2, 3), В(7, 3, 2), %(-3, 0, 6) < D(9, 2, 4) �B>4;4FP, KFB 97B 
8<47BA4?< А% < ВD 6;4<@AB C9DC9A8<>G?SDAO. 

6. !4C<E4FP GD46A9A<9 >4E4F9?PAB= < ABD@4?< > >D<6B= 3 2 2 6 0x y x   ý  6 FBK>9 ( 1; 3)M  . 

7. � >4>B= <; FBK9> x  E>BDBEFP <;@9A9A<S HGA>J<< 5 33 5 5 7y x x xý     A4<@9APL4S? 

8. "CD989?<FP 6;4<@AB9 D4ECB?B:9A<9 CDS@B=, CDBIB8SM9= K9D9;  869  FBK><  1(1; 1; 1)M   <  

2(0; 3; 1)M ,  E  C?BE>BEFPR .022 ý zyx  

9. %BEF46<FP GD46A9A<9 C?BE>BEF<, CDBIB8SM9= K9D9; CDS@GR 
1 1

:
2 1 3

x y z
l

 
ý ý
   <  FBK>G  

1(0; 2; 1)M .                                 

10. !4=F< FBK>< C9D9E9K9A<S CDS@B= 
1

4

1

5
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ý


ý
zyx

 E B8ABCB?BEFAO@ 7<C9D5B?B<8B@  

2 2 2

1.
16 9 4

x y z
  ý  

11. !4=F< B5?4EFP BCD989?9A<S HGA>J<< 2( ) arcsin logf x xý . 

12.  !4=F< @AB:9EF6B ;A4K9A<= HGA>J<< 
1

( )
2

x
f x

x


ý


. 

13.  �EE?98B64FP HGA>J<R 
2 1

( )
2 1

x

x
f x


ý


 A4 K9FABEFP. 

14.  #B>4;4FP, KFB HGA>J<S 3( ) 3 5f x x xý    6B;D4EF49F 8?S ( ; )x   . 

15. �4C<E4FP HBD@G?G B5M97B K?9A4 CBE?98B64F9?PABEF<: 

4) 
3 5 7 9

, , , , ...
2 5 10 17

 ; 5) 
1 1

1, , 3, , 5, ...
2 4

 .  

16.  �OK<E?<FP CD989?O: 

4) 
2

2

2 3 4
lim

3 1n

n n

n

 


;  5) lim sin( 1 )
n

n n


  ; 

6) ! ( 2)!
lim

(( 1)! !)n

n n
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;              7) 
6 55 4

3 4

3 16 8
lim

( sin )n

n n

n n n
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8) 
4 4

4 4

( 5) ( 2)
lim

( 2) ( 1)n

n n
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17. #B?P;GSEP BCD989?9A<9@ CD989?4 CB �BL<, 8B>4;4FP, KFB: 

4) ø ù 123lim
1

ý


x
x

;   5) ø ù 12lim
1

ý


x
x

. 

18. �B>4;4FP, KFB HGA>J<S )(xfy ý  A9 <@99F CD989?4 6 FBK>9 
0

xx ý : 

4) xxf cos)( ý , ý
0

x ;  5) tgxxf ý)( , 
2

0


ýx . 

19. �B>4;4FP, KFB HGA>J<S )(xfy ý  S6?S9FES 59E>BA9KAB @4?B= CD< x : 

4) 
x

x
xf

sin
)( ý ;   5)

1

cos
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3


ý

x

x
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 20. !4=F< B8ABEFBDBAA<9 CD989?O HGA>J<=: 

4) 
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, 1

x x
f x

x x

ü ó
ý ý

 þþ
  6 FBK>9 1x ý ; 

5) 
x

xx
xf

2cos1)3(
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ý   6 FBK>9 0x ý . 

21. �OK<E?<FP CD989?O: 
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22. !4=F< FBK>< D4;DO64 HGA>J<< )(xf  < BCD989?<FP <I DB8. � E?GK49 GEFD4A<@B7B D4;DO64 
8BBCD989?<FP HGA>J<R F4>, KFB5O BA4 F4?4 A9CD9DO6AB=. 
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23. #D< >4><I ;A4K9A<SI  a  < b  HGA>J<S 
3( 1)   CD<   0,

( )     CD<   0 1

         CD<   1

x x

f x ax b x

x x

ü  ó
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ý  ü üý
ÿ þ

 

5G89F A9CD9DO6AB=?  



24. #B?P;GSEP BCD989?9A<9@, 6OK<E?<FP CDB<;6B8AGR HGA>J<< y xý  6 FBK>9 1x ý .   

  

25.  "CD989?<FP ;A4K9A<S ñ  < ò , CD< >BFBDOI HGA>J<S  
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1, 0

x
x e   еA?8  x
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x x    еA?8  x

òñ
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ü   üÿý ý
  ÿþ

 

6ER8G 8<HH9D9AJ<DG9@4. 

26. !4=F< CDB<;6B8AGR HGA>J<< 1 0,
( )

0x

x  ?@8  x
f x

e      ?@8  x
 üü

ý ý
þ

  < CBEFDB<FP 7D4H<>< HGA>J<= ( )f x  < 

( )f xò .  

27. !4=F< ?96GR (0)fò  < CD46GR (0)fò  CDB<;6B8AO9 6 FBK>9 0x ý , 9E?< 

75

2 , 0;
( )

ln (1 ), 0.

        x           еA?8  x
f x

x    еA?8  x
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28. !4=F< CDB<;6B8AO9 E?98GRM<I HGA>J<=: 
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;                                  5)  
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29. !4=F< CDB<;6B8AO9 HGA>J<=, <ECB?P;GS @9FB8 ?B74D<H@<K9E>B7B 8<HH9D9AJ<DB64A<S: 

4) 
2

3
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3

1 (3 )

x x
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x x
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; 5) 

2sin ( 1)x
y x

ý . 

30. !4=F< CDB<;6B8AO9 HGA>J<=, ;484AAOI C4D4@9FD<K9E>< < A9S6AB: 
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 6) 2 23 1 0x xy y   ý . 

2 E9@9EFD 
     !4=F< A9BCD989?9AAO9 <AF97D4?O.    � 86GI C9D6OI CD<@9D4I (C. 4) < 5)) CDB69D<FP D9;G?PF4FO 
8<HH9D9AJ<DB64A<9@. 
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�OK<E?<FP C?BM48P B5?4EF<, B7D4A<K9AAB= ?<A<S@<.  



5. 3,52 ýý xyxy                      

6. 5,
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2 ýýý y
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yxy  

7. !4=F<  C?BM48P  Q??<CE4 1
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8. !4=F<  C?BM48P  >4D8<B<8O (1 cos ).a ý   

9. !4=F<  8?<AG  8G7<  ?<A<<  lnsiny xý   CD<  
3 2

x ü ü . 

10. !4=F<  8?<AG  D4;69DF><  B>DG:ABEF<  
(cos sin );

(sin cos ).
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11. !4=F<  C?BM48P  CB69DIABEF<  EH9DO  
2222

Rzyx ý . 

12. !4=F<  B5Nё@  L4D4  2222
Rzyx ó . 

13. !4=F< B5?4EF< BCD989?9A<S E?98GRM<I HGA>J<= < E89?4FP K9DF9:<: 

      4) 229 yxz ý ;                     5) ø ù21 yxz ý ; 

      6) ø ùyxz ý ln ;                            7) arccosz x yý  . 

14. !4=F< ?<A<< GDB6AS E?98GRM<I HGA>J<=: 

4) ø ù22ln yxz ý ;     5) ø ùxyz arcsiný ;          6) 22 4yxz ý . 

15. !4=F< CB69DIABEF< GDB6AS HGA>J<=: 

      4) zyxu ý ;                                5) 222
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17. !4=F< FBK>< D4;DO64 HGA>J<=: 
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20. Да=а HG=кF8я )12ln( 22 ý xyxz . П>ка7аFь, GF> 0
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23. Да=а HG=кF8я 
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z ý . П>ка7аFь, GF> 0
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24. �4A4 HGA>J<S  ),,( yxfz ý FBK>4  ),( 00 yxA  < 69>FBD  21,aaa ý . !4=F<:  1)  grad z  6 

FBK>9  А ; 2) CDB<;6B8AGR 6 FBK>9  А CB A4CD46?9A<R 69>FBD4  а . 

 

z = 3x
2
y

2
 + 5xy

2
;          A(1; 1),         1;2ýа . 

25. �EE?98B64FP A4 Q>EFD9@G@ E?98GRM<9 HGA>J<<: 

      4) 206922 ý yxyxyxz ;                   5) yxyxyz 62 ý . 

 

3.7 �9D9K9AP F9BD9F<K9E><I 6BCDBEB6 > ;4K9FG 

(8?S BJ9A>< ;A4A<=) 
$4;89? 8 «-?9@9AFO F9BD<< 69DBSFABEF9= < @4F9@4F<K9E>4S EF4F<EF<>4» 

8.1. -?9@9AF4DA4S F9BD<S 69DBSFABEF9= < 99 @4F9@4F<K9E><9 BEAB6O: D4;?<KAO9 CB8IB8O > 
BCD989?9A<R 69DBSFABEF< EB5OF<S.  

8.2. &9BD9@O E?B:9A<S < G@AB:9A<S  69DBSFABEF9=.  'E?B6AO9  69DBSFABEF<. (BD@G?4 CB?AB= 
69DBSFABEF<. (BD@G?O �4=9E4. 
8.3. #BE?98B64F9?PABEFP A9;46<E<@OI <ECOF4A<= �9DAG??<.  (BD@G?4 �9DAG??<. #D989?PAO9 
F9BD9@O 6 EI9@9 �9DAG??<. 
8.4. %?GK4=AO9 69?<K<AO. (BD@O ;4>BA4 D4ECD989?9A<S 8<E>D9FAB=  < A9CD9DO6AB= E?GK4=AOI 
69?<K<A. "EAB6AO9 K<E?B6O9 I4D4>F9D<EF<>< E?GK4=AOI 69?<K<A.   
8.5. �?4EE<K9E><9 ;4>BAO 8<E>D9FAOI < A9CD9DO6AOI E?GK4=AOI 69?<K<A.   
8.6. !BD@4?PAB9 D4ECD989?9A<9. �4>BA 5B?PL<I K<E9?. *9AFD4?PA4S CD989?PA4S F9BD9@4. 
8.7. �6G@9DAO9 E?GK4=AO9 69?<K<AO. 
8.8. -?9@9AFO @4F9@4F<K9E>B= EF4F<EF<><. %F4F<EF<K9E><9 @9FB8O B5D45BF>< Q>EC9D<@9AF4?PAOI 
84AAOI. &BK9KAO9 < <AF9D64?PAO9 BJ9A>< C4D4@9FDB6 D4ECD989?9A<S CB 6O5BD>9. %F4F<EF<K9E>4S 
CDB69D>4 7<CBF9;. -?9@9AFO F9BD<< >BDD9?SJ<<. 

$4;89? 9 «�<A9=AB9 CDB7D4@@<DB64A<9» 
9.1. �?4EE<H<>4J<S BCF<@<;4J<BAAOI ;484K. �484K4 ?<A9=AB7B CDB7D4@@<DB64A<S. 
9.2.  %<@C?9>E-@9FB8. 
9.3. �D4H<K9E>B9 D9L9A<9 ;484K< ?<A9=AB7B CDB7D4@@<DB64A<S. #BASF<9 86B=EF69AABEF<.   

9.4. -?9@9AFO 69>FBDAB7B 4A4?<;4. "5;BDA4S ?9>J<S.  

 

 

3.8  �9D9K9AP F<CB6OI CDBEFOI CD4>F<K9E><I ;484A<= > ;4K9FG (2 E9@9EFD) 
(8?S BJ9A>< G@9A<=) 

1. � GDA9 3 59?OI < 7 K9DAOI L4DB6. �; GDAO A4G748 6OA<@49FES B8<A L4D. �4>B64 69DBSFABEFP 
FB7B, KFB QFBF L4D: 4) 59?O=,  5) K9DAO=? 
2. �; E?B64 «A4G748»  E?GK4=AB 6O5<D49FES B8A4 5G>64. �4>B64 69DBSFABEFP FB7B, KFB QF4 5G>64:  
4) «4»,   5) EB7?4EA4S,   6) «S»? 



3. �DBE49FES <7D4?PA4S >BEFP. �4>B64 69DBSFABEFP FB7B, KFB: 4) K<E?B 6OC46L<I BK>B6 – 4,  5) 
K<E?B 6OC46L<I BK>B6 5B?PL9 4,  6) K<E?B 6OC46L<I BK>B6 – K9FAB9,   7) K<E?B 6OC46L<I BK>B6 
89?<FES A4 3? 
4. �7D4?PAGR >BEFP 5DBE4RF 1 D4;. �4>B64 69DBSFABEFP FB7B, KFB 6OC4?B CDBEFB9 K<E?B BK>B6, 
9E?< <;69EFAB, KFB K<E?B 6OC46L<I BK>B6 A9KёFAB?  У>а7а=8е. 1 – A9 CDBEFB9 K<E?B. 
5. �; GDAO E 3 59?O@< < 7 KёDAO@< L4D4@< CBE?98B64F9?PAB 6OA<@4RF 2 L4D4. !4=F< 
69DBSFABEFP FB7B, KFB 6FBDB= 6OAGFO= L4D – 59?O=  CD< GE?B6<<:  4) C9D6O=  6OAGFO= L4D – 
59?O=;  5) C9D6O= 6OAGFO= L4D – KёDAO=. 
6. �DBL9AO CBE?98B64F9?PAB 3 @BA9FO. "CD989?<FP, ;46<E<@O <?< A9;46<E<@O EB5OF<S: � – 
6OC489A<9 «79D54» A4 C9D6B= @BA9F9; � – 6OC489A<9 IBFS 5O B8AB= «D9LёF><». 
7. �64 EFD9?>4 A9;46<E<@B 8DG7 BF 8DG74 89?4RF CB B8AB@G 6OEFD9?G  CB @<L9A<. �9DBSFABEFP 
CBC484A<S 6 @<L9AP C9D6O@ EFD9?>B@ – 0,9,   6FBDO@ EFD9?>B@ – 0,8. !4=F<  69DBSFABEF< FB7B, 
KFB:  4) 6 @<L9A< 5G89F IBFS 5O B8A4 CG?S;  5) 6 @<L9A< 5G89F DB6AB B8A4 CG?S;  6) 6 @<L9AP A9 
CBC48ёF A< B8A4 CG?S.  
8. !4 9 >4DFBK>4I A4C<E4AO 5G>6O E?B64 «FDB7?B8<F». !9>FB CB BK9D98< A4G748 59DёF 3 >4DFBK>< 
< 6 FB@ :9 CBDS8>9 6O>?48O649F <I E?964 A4CD46B. !4=F< 69DBSFABEFP FB7B, KFB CB?GK<FES 
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