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ø

ö
÷÷
ø

ö
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33 2 1
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ø

ö
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÷
ø
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x
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, 2) dx
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, 3)  
dxxe

x

. 

2. �KG8A;8BL >?@545;5==K5 8=B53@0;K 0) dxx 
2

0

2)1( ,  1) dx
x

x ÷÷
ø

ö
÷÷
ø

ö
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3. �KG8A;8BL ?;>I04L D83C@K, >3@0=8G5==>9 3@0D8:0<8 DC=:F89:  y= x 2 - 

2x+3,    y=4 - 2x 

4.!09B8 >1;0ABL >?@545;5=8O DC=:F88   ÿ = √ý2 2 2ý + þ2 2√4 2 ý2 2 þ2 

5. �KG8A;8BL G0AB=K5 ?@>872>4=K5 ?5@2>3> 8 2B>@>3> ?>@O4:>2:  ÿ = arsin þý 
 

#DB69DBKA4S D45BF4 №5 

«�<HH9D9AJ<4?PAO9 GD46A9A<S» 

1. ':068B5  �' A @0745;ONI8<8AO ?5@5<5==K<8 

0) ø ù 0cos  ydydxyx ;               1) ø ùdxyxxydy
222sin  ; 

2) ø ùdxxyxtgydy  2 ;                     3) 3
xyy  . 

 

2. ':068B5 48DD5@5=F80;L=>5 C@02=5=85 B@5BL53> ?>@O4:0 

0) 3 yy ;  1) 0 xy ;     2) 03  xyy ;    3) 3
y

x

y
y  . 

 

3. ':068B5 ;8=59=>5 �' ?5@2>3> ?>@O4:0.  

0) xуeу  ;  1) 
ух
уху
53 


 ;   2) x

eхуу  2 ;  3) 
5


y

e

dy

x

dx
. 

4. �8DD5@5=F80;L=>5 C@02=5=85 ø ù 19 32  yxy  O2;O5BAO 
0) 48DD5@5=F80;L=K< C@02=5=85< 2B>@>3> ?>@O4:0; 
1) 48DD5@5=F80;L=K< C@02=5=85< A @0745;ONI8<8AO ?5@5<5==K<8; 
2) ;8=59=K< 48DD5@5=F80;L=K< C@02=5=85<; 
3) >4=>@>4=K< 48DD5@5=F80;L=K< C@02=5=85<. 



5. �' 2840 ø ù ø ùyyy  12 2  @5H05BAO A ?><>ILN 70<5=K 

a) ø ù
dx

dp
yxpy  , ;                        1) ø ù

dy

dp
pyypy  , ;  

2) ø ù ø ù vuvuyxvxuy  , ;        3) uxuyuxy  , . 

6.  �0?8H8B5 E0@0:B5@8AB8G5A:>5 C@02=5=85 �' xyy 25  . 

 

7. "1I89 8=B53@0;  �' xdx
y

dy
3cos

5



 8<55B 284 

0) cxy  3sin
3

1
5ln ;                 1) cxy  3sin

3

1
5ln

5

1
; 

2) cxy  3sin5ln ;                   3) xy 3sin
3

1
5ln  . 

8. #@>8=B53@8@>20BL 48DD5@5=F80;L=>5 C@02=5=85 A @0745;ONI8<8AO 

?5@5<5==K<8. $5H8BL 7040GC �>H8:  1)0(,
1

1

2

2





 y

x

y
y  

9. !09B8 >1I55 @5H5=85 ;8=59=>3> >4=>@>4=>3> 48DD5@5=F80;L=>3> 
C@02=5=8O 2B>@>3> ?>@O4:0 A ?>AB>O==K<8 :>MDD8F85=B0<8: 

02  yyy  

 

&9EFB6B9 ;484A<9 

«"EAB6O F9BD<< 69DBSFABEF9=» 

 

1. �5@>OB=>ABL $ A;CG09=>3> A>1KB8O � C4>2;5B2>@O5B CA;>28N 

0) $(А)=0;              1) $(А)=1;                 2)$(А)>1;           3)0<$(А)<1. 

 

2. �0:>20 25@>OB=>ABL 2K?045=8O >G:0 @02=>3> 3 ?@8 >4=>< 1@>A0=88 
83@0;L=>3> :C18:0? 
0) 1;                       1)1/6;                         2)1/3;               3)2/3. 
 

3. *5?L @01>B05B ?> AE5<5 . $01>B0 :064>3> M;5<5=B0 O2;O5BAO 
=57028A8<K< A>1KB85<, 25@>OB=>ABL :>B>@>3> @02=0 0,8. !09B8 25@>OB=>ABL 
@01>BK F5?8. 

4. �5@>OB=>ABL A>1KB8O � ?@8 =0ABC?;5=88 E>BO 1K >4=>3> A>1KB8O �i(i=1, 2, 

&,n)87 ?>;=>9 3@C??K A>1KB89 =0E>48BAO ?> D>@<C;5: 
 0) ;                 1)  ;    

2) ;          3) . 

5. �A;8 <>=5BC 1@>A0NB 7 @07, B> 25@>OB=>ABL 2K?045=8O 35@10 2 5 A;CG0OE 
2KG8A;O5BAO ?> D>@<C;5: 

õ
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õ
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i
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0) ;  1) ;  2) ;  3) . 

6. �0:>5 A2>9AB2> <0B5<0B8G5A:>3> >6840=8O =5 2K?>;=O5BAO? 
 0) �[X+Y]= M[X]+M[Y];                 1) �[X∙Y]= M[X]∙M[Y];  

2) �[CX]= CX;                                3)  �[X- �[X]]= 0.  

7. �0?>;=8B5 ?CABCN :;5B:C @O40 @0A?@545;5=8O A;CG. 25;8G8=K ) . �KG8A;8B5 
<0B5<0B8G5A:>5 >6840=85 A;CG09=>9 25;8G8=K. 

хi -2 3 7 9 

рi 0,1 0,2 0,1  

 

�A8<6<8G4?PAB9 ;484A<9 

 

1. �K?>;=8BL 459AB28O =04 <0B@8F0<8  

ø ù ø ù
3 2 0 4

10 11 5 0
4 5 6 9

4 6 2 6
2 1 7 8

Tö ö ö ö ÷ ÷ ÷ ÷   
÷ ÷ ÷ ÷
ø ø ø ø

 

2. $5H8BL A8AB5<C ;8=59=KE C@02=5=89 <5B>4>< >1@0B=>9 <0B@8FK, <5B>4>< 
�@0<5@0 8 <5B>4>< �0CAA0: 

 

3. �0=K :>>@48=0BK 25@H8= ?8@0<84K ��%D: �(1; 3; 2), �(–1; 6; 2), %(–1; 3; 8), 

D(1; 6; 10).�0?8A0BL 25:B>@K  АDА%АВ ,,  2 A8AB5<5 >@B kji


,,  8 =09B8 
<>4C;8 MB8E 25:B>@>2; =09B8 C3>; <564C 25:B>@0<8 ;,А%АВ  =09B8 ?@>5:F8N 
25:B>@0 AD  =0 25:B>@ ; =09B8 ?;>I04L 3@0=8 ��%; =09B8 >1J5< 
?8@0<84K ��%D; =09B8 :>>@48=0BK F5=B@0 BO65AB8 B@5C3>;L=8:0 ��%. 

4. �0=K :>>@48=0BK 25@H8= B@5C3>;L=8:0 АВ%: А (–8;–3); В (0;–9); %(2;5). 

!09B8: 4;8=C AB>@>=K АВ; C@02=5=8O AB>@>= АВ 8 В% 8 8E C3;>2K5 
:>MDD8F85=BK; 2=CB@5==89 C3>;В; C@02=5=85 <5480=K АЕ; C@02=5=85 8 
4;8=C 2KA>BK %D; C@02=5=85 ?@O<>9, ?@>E>4OI59 G5@57 B>G:C Е 

?0@0;;5;L=> AB>@>=5 АВ; :>>@48=0BK B>G:8 �, @0A?>;>65==>9 A8<<5B@8G=> 
B>G:5 А >B=>A8B5;L=> ?@O<>9 %D. 

5. �0=K C@02=5=85 :@82>9 2-3> ?>@O4:0  8 C@02=5=85 
?@O<>9 . !09B8 :0=>=8G5A:89 284 C@02=5=8O :@82>9; B>G:8 
?5@5A5G5=8O :@82>9 8 ?@O<>9; A45;0BL G5@B56. 

6. �KG8A;8BL ?@545;K: 
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7. 
!09B8 ?@>872>4=K5:4) y =3x 7 +11x 6 -x 5 +5;   5) y=

2

ln(3 11)

4 9

x

x


 ; 

6)y=(7x+3)cos5x;  7) y= 2 2 15 3 xx e    
 

8. #@>25AB8 ?>;=>5 8AA;54>20=85 DC=:F88 y = 2x3 – 15x2 + 24x + 5 8 ?>AB@>8BL 
55 3@0D8:. 

9. �KG8A;8BL =5>?@545;5==K5 8=B53@0;K: 
0)   x

dx

11
 1)  dxxx sin  2)  


dx

xx

x

)9()1(

)1(
22

 

10. !09B8 ?;>I04L D83C@K, >3@0=8G5==>9 3@0D8:0<8: y=
2

1

( 4)x 
,   x=1,     y=x-1 

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

 

�BCDBEO > Q>;4@9AG 

 

1.  0B@8FK. �59AB28O =04 <0B@8F0<8. �E A2>9AB20. 
2. "?@545;8B5;8 (>A=>2=K5 ?>=OB8O). �KG8A;5=85 >?@545;8B5;59 2B>@>3> 
8 B@5BL53> ?>@O4:>2. %2>9AB20 >?@545;8B5;59. 

3. %8AB5<K ;8=59=KE 0;351@08G5A:8E C@02=5=89.  
4. $5H5=85 =52K@>645==KE ;8=59=KE A8AB5<.  0B@8G=K9 <5B>4 
@5H5=8O A8AB5< C@02=5=89. 

5. $5H5=85 =52K@>645==KE ;8=59=KE A8AB5<.  5B>4 �@0<5@0. 
6.  5B>4 �0CAA0 @5H5=8O ;8=59=KE A8AB5<.  
7. �5:B>@K. �8=59=K5 >?5@0F88 =04 25:B>@0<8. �E A2>9AB20. #@>5:F8O 
25:B>@0 =0 >AL. 

8. $07;>65=85 25:B>@0 ?> >@B0<.  >4C;L 25:B>@0. !0?@02;ONI85 
:>A8=CAK. 

9. %8AB5<0 :>>@48=0B 2 ?@>AB@0=AB25. �59AB28O =04 25:B>@0<8, 
7040==K<8 A2>8<8 :>>@48=0B0<8. 

10. %:0;O@=>5 ?@>872545=85 25:B>@>2. "A=>2=K5 ?@8;>65=8O. 
11. �5:B>@=>5 ?@>872545=85 25:B>@>2. "A=>2=K5 ?@8;>65=8O.  
12. %<5H0==>5 ?@>872545=85 B@5E 25:B>@>2, 53> 35><5B@8G5A:89 A<KA;. 
13. "1I55 C@02=5=85 ?@O<>9 =0 ?;>A:>AB8."A=>2=K5 B8?K C@02=5=8O 
?@O<>9 =0 ?;>A:>AB8. 

14. "A=>2=K5 7040G8 > ?@O<>9 =0 ?;>A:>AB8 (C3>; <564C ?@O<K<8, 
CA;>28O ?0@0;;5;L=>AB8 8 ?5@?5=48:C;O@=>AB8 42CE ?@O<KE, 
@0AAB>O=85 >B B>G:8 4> ?@O<>9) 

15. '@02=5=85 ?;>A:>AB8, ?@>E>4OI59 G5@57 40==CN B>G:C 
?5@?5=48:C;O@=> 40==><C 25:B>@C. "A=>2=K5 B8?K C@02=5=8O 
?;>A:>AB8.  



16. "A=>2=K5 7040G8 > ?;>A:>AB8 (C3>; <564C ?;>A:>ABO<8, CA;>28O 
?0@0;;5;L=>AB8 8 ?5@?5=48:C;O@=>AB8 ?;>A:>AB59, @0AAB>O=85 >B 
B>G:8 4> ?;>A:>AB8). 

17. #>=OB85 ?>25@E=>AB8. #>25@E=>AB8 2@0I5=8O 8 ?@5>1@07>20=85 
A60B8O. Э;;8?A>84K. �8?5@1>;>84K. #0@01>;>84K. �>=CAK. 
*8;8=4@8G5A:85 ?>25@E=>AB8. 

18. #>=OB85 <=>65AB20. �:;NG5=85 <=>65AB2. "1J548=5=85, ?5@5A5G5=85 
8 ?@>872545=85 <=>65AB2. 

19. +8A;>2K5 <=>65AB20.  =>65AB2> 25I5AB25==KE G8A5;.  
20. (C=:F8O 8 55 A2>9AB20. %?>A>1K 7040=8O DC=:F89. 
21. "A=>2=K5 M;5<5=B0@=K5 DC=:F88, 8E A2>9AB20 8 3@0D8:8. 
22. +8A;>2K5 ?>A;54>20B5;L=>AB8. #@545; G8A;>2>9 ?>A;54>20B5;L=>AB8. 
"A=>2=K5 B5>@5<K > ?@545;0E.  

23. #@545; DC=:F88 2 B>G:5. #@545; DC=:F88 2 15A:>=5G=>AB8. 
24. �@8D<5B8G5A:85 >?5@0F88 =04 ?@545;0<8. "A>1K5 A;CG08 8 
=5>?@545;5==>AB8.  

25. #@545; DC=:F88 2 B>G:5. !5:>B>@K5 70<5G0B5;L=K5 ?@545;K.  
26. !5?@5@K2=>ABL DC=:F89 2 B>G:5. %2>9AB20 DC=:F89, =5?@5@K2=KE 2 
B>G:5 8 =0 >B@57:5. 

27. #>=OB85 DC=:F88, 48DD5@5=F8@C5<>9 2 B>G:5. 
28. �8DD5@5=F80; DC=:F88 8 53> 35><5B@8G5A:89 A<KA;. 
29. #@>872>4=0O DC=:F88, 55 A<KA; 2 @07;8G=KE 7040G0E. #@028;0 
=0E>645=8O ?@>872>4=>9 8 48DD5@5=F80;0.  

30. 'A;>28O <>=>B>==>AB8 DC=:F88. Э:AB@5<C<K DC=:F88. "BKA:0=85 
=081>;LH53> 8 =08<5=LH53> 7=0G5=89 DC=:F88. 

31. "1I0O AE5<0 8AA;54>20=8O DC=:F88 8 ?>AB@>5=8O 55 3@0D8:0. 
32. #5@2>>1@07=0O 8 =5>?@545;5==K9 8=B53@0;. &01;8F0 ?@>AB59H8E 
=5>?@545;5==KE 8=B53@0;>2. 

33. %2>9AB20 =5>?@545;5==>3> 8=B53@0;0. �0<5=0 ?5@5<5==>9 2 
=5>?@545;5==>< 8=B53@0;5, D>@<C;0 ;8=59=>9 ?>4AB0=>2:8.  

34. �=B53@8@>20=85 ?> G0ABO<. 
35. �040G0 > 2KG8A;5=88 ?;>I048 :@82>;8=59=>9 B@0?5F88. 
�=B53@8@C5<>ABL =5?@5@K2=>9 DC=:F88. (>@<C;0 !LNB>=0-�591=8F0.  

36. �0<5=0 ?5@5<5==>9 8 8=B53@8@>20=85 ?> G0ABO< 2 >?@545;5==>< 
8=B53@0;5. 

37. #@8;>65=8O >?@545;5==>3> 8=B53@0;0. 
38. �040G8, ?@82>4OI85 : ?>=OB8N 48DD5@5=F80;L=>3> C@02=5=8O. 



39. #>=OB85 48DD5@5=F80;L=>3> C@02=5=8O. #>=OB85 @5H5=8O 
48DD5@5=F80;L=>3> C@02=5=8O, >1I53> 8 G0AB=>3> @5H5=8O. �040G0 
�>H8. 

40. �8DD5@5=F80;L=K5 C@02=5=8O ?5@2>3> ?>@O4:0. �8DD5@5=F80;L=K5 
C@02=5=8O A @0745;ONI8<8AO ?5@5<5==K<8. 

41. "4=>@>4=K5 48DD5@5=F80;L=K5 C@02=5=8O 1-3> ?>@O4:0. 
42. �8DD5@5=F80;L=K5 C@02=5=8O 2KAH8E ?>@O4:>2. &8?K C@02=5=89, 
4>?CA:0NI8E ?>=865=8O ?>@O4:0. 

43. �8DD5@5=F80;L=K5 C@02=5=8O 2B>@>3> ?>@O4:0. $5H5=85 ;8=59=KE 
>4=>@>4=KE 48DD5@5=F80;L=KE C@02=5=89 2B>@>3> ?>@O4:0 A 
?>AB>O==K<8 :>MDD8F85=B0<8. 

44. "?8A0=85 25@>OB=>AB=>3> ?@>AB@0=AB20. "?5@0F88 =04 A;CG09=K<8 

A>1KB8O<8. �;0AA8G5A:>5 25@>OB=>AB=>5 ?@>AB@0=AB2>. 
45. &5>@5<K A;>65=8O 8 C<=>65=8O 25@>OB=>AB59. 'A;>2=0O 25@>OB=>ABL. 
!57028A8<K5 A>1KB8O. 

46. (>@<C;0 ?>;=>9 25@>OB=>AB8. (>@<C;K �095A0. 
47. #>2B>@=K5 =57028A8<K5 8A?KB0=8O. (>@<C;0 �5@=C;;8. 
48. %;CG09=0O 25;8G8=0. (C=:F8O @0A?@545;5=8O A;CG09=>9 25;8G8=K 8 55 
A2>9AB20. 

49. �8A:@5B=K5 A;CG09=K5 25;8G8=K 8 8E G8A;>2K5 E0@0:B5@8AB8:8. 
50. �1A>;NB=> =5?@5@K2=K5 A;CG09=K5 25;8G8=K 8 8E G8A;>2K5 
E0@0:B5@8AB8:8. 

51. "A=>2=K5 ?@8<5@K A;CG09=KE 25;8G8=. 
52. �>MDD8F85=B :>@@5;OF88 8 53> A2>9AB20. 
53. #@54<5B 8 7040G8 <0B5<0B8G5A:>9 AB0B8AB8:8. �5=5@0;L=0O 8 
2K1>@>G=0O A>2>:C?=>AB8. %?>A>1K >B1>@0. �0@80F8>==K9 @O4. 

54. %B0B8AB8G5A:0O DC=:F8O @0A?@545;5=8O. �@0D8G5A:>5 87>1@065=85 
AB0B8AB8G5A:8E @O4>2.  

55. "A=>2=K5 ?>=OB8O B5>@88 >F5=>:. �;0AA8D8:0F8O B>G5G=KE >F5=>:. 
 5B>4 <><5=B>2.  5B>4 =081>;LH53> ?@024>?>4>18O.  

56. �>25@8B5;L=K5 8=B5@20;K. �>25@8B5;L=K5 8=B5@20;K 4;O >F5=:8 
<0B5<0B8G5A:>3> >6840=8O 8 A@54=53> :204@0B8G5A:>3> >B:;>=5=8O 
=>@<0;L=>3> @0A?@545;5=8O. 

 

2.3. �BCDBEO < ;484A<S 8?S CDB6989A<S 8<47ABEF<K9E>B= D45BFO 

1. +B> =07K205BAO <0B@8F59 @07<5@0 m×n? 

2. �0:0O <0B@8F0 =07K205BAO <0B@8F59-AB@>:>9, <0B@8F59-AB>;1F><? 
3. �0:0O <0B@8F0 =07K205BAO :204@0B=>9? 
4. +B> B0:>5 3;02=0O 8 ?>1>G=0O 4803>=0;8 <0B@8FK? 
5. �0:0O <0B@8F0 =07K205BAO 548=8G=>9, =C;52>9 ? �0: >=8 

>1>7=0G0NBAO? 
6. �0:0O <0B@8F0 =07K205BAO B@5C3>;L=>9, A8<<5B@8G=>9? 
7. �0:85 <0B@8FK =07K20NBAO >4=>B8?=K<8? 



8. +B> B0:>5 AC<<0 42CE <0B@8F? 
9. #5@5G8A;8B5 A2>9AB20 A;>65=8O 42CE <0B@8F. 
10.  +B> B0:>5 @07=>ABL 42CE <0B@8F? 
11. +B> B0:>5 ?@>872545=85 42CE <0B@8F? 
12. #5@5G8A;8B5 A2>9AB20 C<=>65=8O 42CE <0B@8F. 
13. +B> B0:>5 ?@>872545=85 <0B@8FK =0 G8A;>? 
14. #5@5G8A;8B5 A2>9AB20 C<=>65=8O <0B@8FK =0 G8A;>. 
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