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Зав. кафедрой

проф., д.ф-м.н. _____________ К.П.Арефьев

Для студентов ТЭФ всех специальностей в курсе “Высшая математика” предусмотрен раздел “функции комплексного переменного”, который предусматривает изучение:

комплексных чисел, функций комплексного переменного и приложения функций комплексного переменного (разложение в ряды, вычисление интегралов и т.д.).

В данной работе предлагаются 27 вариантов заданий для самостоятельной работы на непосредственное выполнение действий с комплексными числами и функциями комплексного переменного. В каждом варианте предусматривается выполнение следующей работы:
1. Найти все решения корня;
2. Представить выражение в алгебраической форме;

3. Построить заданную область;

4. Найти отображение точки заданной функцией;

5. Найти отображение области заданной функцией;

6. Восстановить аналитическую функцию.
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 ;

9.  z Cos 
[image: image144.wmf]i

z

z

2

+

 ,  zo =-2i;

10.  
[image: image145.wmf]z

e

z

z

z

-

-

-

1

4

4

sin

;  

 11. 
[image: image146.wmf]ò

=

-

-

+

1

|

2

1

|

)

1

(

1

z

z

dz

z

z

e

 ;  

12.  
[image: image147.wmf]ò

+¥

¥

-

+

+

+

dx

x

x

x

2

2

2

)

1

(

1

 .
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1. 
[image: image148.wmf]4

16

;
2.  Arctg(
[image: image149.wmf])

5

4

3

i

-

 ;

3.  |z – i| ( 2, 0 <Imz < 2;

4.  zo = 
[image: image150.wmf]2

i

p

,   w =chz;

5.D =
[image: image151.wmf]{

1

|

|

,

1

|

|

:

>

+

>

-

i

z

i

z

z

, W=
[image: image152.wmf]z

1

;

6.  v = x2 – y2 +2x + 1, f(0) = i;
7.   
[image: image153.wmf]dz

z

z

L

ò

|

|

 , L:{|z| = 4,Re z ( 0};
8.   
[image: image154.wmf]1

2

+

z

z

,    zo = -2+ i ;

9. cos 
[image: image155.wmf]2

2

)

2

(

4

-

-

z

z

z

 , zo = 2;

10. z4 cos 
[image: image156.wmf]2

5

z

 ;

11. 
[image: image157.wmf]ò

=

-

+

2

3

|

1

|

sin

)

2

ln(

z

z

dz

z

 ;

12. 
[image: image158.wmf]ò

+¥

¥

-

+

+

+

dx

x

x

x

13

4

1

2

2

 .

Вариант 14
1. 
[image: image159.wmf]4

32

3

1

i

-

-

;
2. Arctg(
[image: image160.wmf]7

3

3

8

i

+

) ;

3.  |z + i| > 1 , -(/4( argz < 0;

4.  zo = 1 + i,   w = ez ;

5.D =
[image: image161.wmf]{

2

|

|

1

:

<

<

z

z

, W=
[image: image162.wmf]1

-

z

z

;

6.  u = x2 – y2 –2x + 1,   f(0) = 1;

7.
[image: image163.wmf]dz

z

z

ch

L

ò

+

)

(

, L: {|z|=1, Imz ( 0;

8.   
[image: image164.wmf]1

2

+

z

z

,    zo  = 1 – 2i;

9. sin 
[image: image165.wmf]i

z

i

z

-

+

, zo = i;

10.  
[image: image166.wmf]6

1

3

3

z

z

z

Sin

z

Cos

+

-

-

 ;

11.  
[image: image167.wmf]ò

=

-

-

+

3

|

2

|

2

2

2

1

cos

z

dz

z

z

p

;

12.   
[image: image168.wmf]ò

+¥

¥

-

+

2

2

2

)

5

(

x

dx

x

 .
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1. 
[image: image169.wmf]3

8

-

;
2.  Arctg(
[image: image170.wmf])

7

8

3

3

i

-

 ;

3.  |z – 1 – i| <1, |argz| ( (/4;

4.  zo = i,   w = 3e-iz +2z2;

5.D =
[image: image171.wmf]{

2

|

|

1

:

<

<

z

z

}, W=
[image: image172.wmf]2

1

+

+

z

z

;

6.  v =3 x2 y– y3 -y, f(0) = 0;
7.
[image: image173.wmf]dz

z

z

L

ò

2

Re

|

|

 , L:{|z|= 4, Im z(0};
8.   
[image: image174.wmf]1

2

+

z

z

,    zo = -3+ i ;

9. sin 
[image: image175.wmf]3

-

z

z

 , zo = 3;

10. 
[image: image176.wmf]2

1

cos

2

2

2

z

z

z

z

sh

+

-

-

 ;

11. 
[image: image177.wmf]ò

=

-

+

+

2

1

|

1

|

2

4

2

z

dz

z

z

tgz

p

 ;

12. 
[image: image178.wmf]ò

+¥

¥

-

+

+

)

4

(

)

1

(

2

2

2

x

x

dx

 .
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1. 
[image: image179.wmf]3

8

i

-

 ; 

2. Arctg(
[image: image180.wmf])

5

3

4

i

+

 ;

3. |z| < 2, -(/4 ( arg( z – 1) ( (/4;

4.  zo= (i/2,  w = chz - z;

5. D = {z: |z| < 1}, W =
[image: image181.wmf]i

z

i

z

+

-

 ;

6.  v = 2xy + y,  f(0) = 0;

7.
[image: image182.wmf]î

í

ì

=

+

=

=

+

ò

2

2

.

1

,

0

:

,

)

2

3

x

y

i

z

z

AB

dz

z

z

B

A

AB

;

8.   
[image: image183.wmf],

1

2

+

z

z

, zo =-3 – 2i; 

9. z
[image: image184.wmf]2

1

-

z

e

 , zo = 2;

10.  
[image: image185.wmf]6

1

2

3

z

z

z

sh

z

ch

-

-

-

 ;

11.  
[image: image186.wmf]ò

=

+

1

|

|

3

sin

2

z

zi

dz

zi

e

 ;

12.   
[image: image187.wmf]ò

+¥

¥

-

+

+

+

6

5

)

5

(

2

4

2

x

x

dx

x

 ;

Вариант 17
4. 
[image: image188.wmf]4

6

1

-

; 

7.  Arktg(
[image: image189.wmf]7

3

3

2

i

+

-

); 
8.    | z| ( 1,  arg(z+ i ) > (/4;    
9.    zo = 1 + i,  f(z) = ln( z + 1);
5.   D = {z: |z + 1| = 1}, W =
[image: image190.wmf]z

1

 ;

6.    v = 1 - 
[image: image191.wmf]2

2

y

x

y

+

,   f(1) = 1 + i;

7. 
[image: image192.wmf]dz

z

z

L

ò

2

Re

 , L: {|z|=R, Imz(0 };

8. 
[image: image193.wmf],

)

3

)(

1

(

2

+

+

+

z

z

z

 ,  zo =-2 + 2i;
10  
[image: image194.wmf]3

-

z

z

e

 ,  zo = 3;

10. 
[image: image195.wmf]2

1

2

3

z

z

ch

e

z

-

-

 ;

11. 
[image: image196.wmf]dz

z

z

z

ò

=

-

-

+

1

|

6

|

2

2

3

)

4

2

sin

p

 ;

12.  
[image: image197.wmf]ò

+¥

¥

-

+

3

2

)

1

(

x

dx

.
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1.   
[image: image198.wmf]4

3

8

8

i

+

-

; 

2.   Arcth(
[image: image199.wmf]7

3

2

3

i

-

); 
3. 1< |z - 1| ( 2, Im z( 0, Re z<1;
4.  zo = 2 + i,  f(z) = 
[image: image200.wmf]i

z

z

-

;
5. D = {z: |z| > 1}, W =
[image: image201.wmf]i

z

i

z

-

+

 ;

6.  u = ex(x cos y – y sin y), f(0)=0;

7.   
[image: image202.wmf]dz

z

ABC

ò

+

)

1

(

2

 , ABC: {zA=0,

                            zB=-1 + i, zC=i};

8.  
[image: image203.wmf],

)

3

)(

1

(

2

+

-

+

z

z

z

 ,  zo =1 - 3i;
9.  sin
[image: image204.wmf]4

2

-

z

z

 ,  zo = 4;

10.    z 
[image: image205.wmf]3

4

z

e


11.   
[image: image206.wmf]dz

z

z

z

z

ò

=

-

+

+

1

|

6

|

2

2

)

7

2

3

cos

 ;

12.  
[image: image207.wmf]ò

+¥

¥

-

+

-

+

dx

x

x

x

2

2

2

)

29

10

(

3

.
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8. 
[image: image208.wmf]3

8

1

; 

9.  Arccos(-5); 
10. 1( |z - i| < 2, Im z>10, Re z(0;
11.  zo = 2 + i,  f(z) = 
[image: image209.wmf]1

1

-

+

z

z

;
12. D = {z: |z| < 2, |z – 1| > 1}, W=
[image: image210.wmf]2

-

z

z

 ;

13.  v = 2xy + 2x,  f(0)=0;

14.   
[image: image211.wmf]dz

z

e

AB

z

ò

Im

2

|

|

 , AB: {zA=1+i,

                                     zB=0};

15.  
[image: image212.wmf],

)

3

)(

1

(

2

+

-

+

z

z

z

 ,  zo = -3 - i;
16.  sin
[image: image213.wmf]2

2

)

2

(

4

-

-

z

z

z

 ,  zo = 2;

17.     
[image: image214.wmf]z

e

z

z

z

-

-

-

1

sin

3

3


18.     
[image: image215.wmf]dz

z

z

z

z

ò

=

-

+

-

1

|

6

|

2

2

2

3

sin

p

 ;

12.  
[image: image216.wmf]ò

+¥

¥

-

+

+

2

2

2

2

)

5

(

)

1

(

x

x

dx

.
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1.   
[image: image217.wmf]3

8

i

; 

5.  Arcsh(-4i); 
6.   |z| < 2, arg z<( /4, Re z( 0;
7.  zo = 3 + 2i,  f(z) = 
[image: image218.wmf]1

1

-

+

z

z

;
8. D = {z: Re z > 0, Im z > 0}, W=
[image: image219.wmf]z

1

 ;

9.  u = 1 – sin y(ex,  f(0)= 1 + i;

10.    
[image: image220.wmf]dz

z

iz

L

ò

+

)

(sin

, L: {|z| = 1, 

                                   Re z ( 0;}

11.  
[image: image221.wmf],

)

3

)(

1

(

2

+

-

+

z

z

z

 ,  zo = -2 + i;
12.  
[image: image222.wmf]2

2

)

1

(

2

4

-

-

z

z

z

e

 ,  zo = 1;

13.     
[image: image223.wmf]6

sin

1

cos

3

3

z

z

z

z

+

-

-

 ;

14.     
[image: image224.wmf]dz

z

z

z

e

z

ò

=

+

+

4

1

|

|

)

4

sin(

)

ln(

p

 ;

12.  
[image: image225.wmf]ò

+¥

¥

-

+

+

12

7

2

4

x

x

dx

.
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1.   
[image: image226.wmf]4

16

1

; 

2.   (- 
[image: image227.wmf]3

 + i)-6i ; 
3.   |z| > 1, - 1< Im z ( 1,
                     0<Re z( 2;
4.  zo = i,  f(z) = 
[image: image228.wmf]1

+

z

z

;
5. D = {z: Im z> 1}, W=
[image: image229.wmf]z

i

z

-

 ;

6.  v = 
[image: image230.wmf]x

x

e

e

1

2

-

 sin y,  f(0)= 2;

7. 
[image: image231.wmf]dz

z

z

AB

ò

3

Re

, AB:{zA=0, zB=1+2i};

8.  
[image: image232.wmf],

)

3

)(

1

(

2

-

+

+

z

z

z

 ,  zo = -1 - 2i;
9.   z
[image: image233.wmf]2

)

(

a

z

e

-

p

 ,  zo = a;
10.     
[image: image234.wmf]2

1

cos

1

2

z

z

e

z

+

-

-


11.     
[image: image235.wmf]dz

z

z

z

z

z

ò

=

-

+

+

+

1

|

6

|

2

)

(

sin

3

p

 ;

12.  
[image: image236.wmf]ò

+¥

¥

-

+

+

2

2

2

)

9

(

)

4

(

x

dx

x

.
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1.   
[image: image237.wmf]4

3

8

8

i

-

-

; 

2. ( =sin i/z, z= 
[image: image238.wmf]16

2

8

2

+

+

p

p

i

 ; 
3.   |z - 1| > 1, - 1( Im z<  0,
                          0 ( Re z <3;

4.  zo = 2i,  f(z) =ln(z + 2);
5. D = {z: Im z> 1}, W=
[image: image239.wmf]z

i

z

-

 ;

6.  v = 3x2y – y3,  f(0)= 1;

7. 
[image: image240.wmf]dz

z

AB

ò

+

)

1

2

(

, AB:{y = x3, zA=0,

                                           zB=1+i};

8.  
[image: image241.wmf],

)

3

)(

1

(

2

-

+

-

z

z

z

 ,  zo = 3 + i;
9.   z
[image: image242.wmf]p

p

-

z

z

e

 ,  zo = (;
10.     
[image: image243.wmf]6

6

6

sin

3

z

z

shz

z

z

-

-

-


11.     
[image: image244.wmf]dz

z

z

i

z

z

ò

=

-

-

1

|

|

3

)

(

2

sin

p

 ;

12.  
[image: image245.wmf]ò

+¥

¥

-

+

5

2

)

1

(

x

dx

.
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1. 
[image: image246.wmf]3

8

/

1

-

;

2. (=
[image: image247.wmf]z

e

1

 ; 
3.              |z + i| < 1, 
           -3(/4( arg z( -( /4;
4.  zo = 1,  f(z) =z3 – 3z;
5. D = {2(  |z| ( 4,

     2/3((  argz (3/4(}, W=
[image: image248.wmf]z

iz

+

1

 ;

6.  v = 1 - 
[image: image249.wmf]2

2

y

x

y

+

,  f(1)= 1+i ;

7. 
[image: image250.wmf]dz

z

AB

ò

+

)

1

2

(

, AB:{y = x2, zA=0,

                                           zB=1+i};

8.  
[image: image251.wmf],

)

3

)(

1

(

2

-

+

-

z

z

z

 ,  zo = 3 + i;
9.   z
[image: image252.wmf]p

p

-

z

z

e

 ,  zo = (;
10.     
[image: image253.wmf]6

6

6

sin

3

z

z

shz

z

z

-

-

-


11.     
[image: image254.wmf]dz

z

z

i

z

z

ò

=

-

-

1

|

|

3

)

(

2

sin

p

 ;

12.      
[image: image255.wmf]ò

+¥

¥

-

+

5

2

)

1

(

x

dx

.
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1.   
[image: image256.wmf]3

8

i

-

; 

2. Arcctg(
[image: image257.wmf]7

3

3

2

i

+

); 
3.           |z + i| ( 1,
        -(/2< arg( z- i)< ( /4;
4.  zo = 1 + i,  f(z) = ez;
5. D = {z: 1 (|z| ( 2,

              0 (arg z( ( /4}, W=
[image: image258.wmf]z

1

 ;

6.  v = e-y sin x(,  f(0)= 1;

7.    
[image: image259.wmf]dz

z

iz

L

ò

+

)

3

(cos

2

, L: {|z| = 1, 

                                   Im z ( 0;}

8.  
[image: image260.wmf],

)

3

)(

1

(

2

-

+

-

z

z

z

 ,  zo = -2 - i;
9.  z cos
[image: image261.wmf]p

1

3

-

+

z

z

 ,  zo = 1;

10.     
[image: image262.wmf]2

1

1

5

cos

2

z

z

ch

z

-

-

-

 ;

11.     
[image: image263.wmf]dz

z

z

z

z

z

ò

=

+

+

+

2

|

|

2

2

2

sin

p

 ;

12.      
[image: image264.wmf]ò

+¥

¥

-

+

+

-

dx

x

x

x

17

8

(

1

2

2

.
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1.   
[image: image265.wmf]4

3

128

128

i

+

-

; 

2. Arctg(
[image: image266.wmf]7

3

2

3

i

+

); 
3. z 
[image: image267.wmf]z

 < 2, Rez( 1, Imz>-1;
4.  zo = i,  f(z) = z2 + z;
5. D = {z: 1 (|z| ( e,

       0 (arg z( ( /4}, W=
[image: image268.wmf]z

1

 ;

6.  U = 
[image: image269.wmf]2

2

)

1

(

1

y

x

x

+

+

+

(,  f(0)= 1;

7.    
[image: image270.wmf]dz

z

L

ò

|

|

, L: {|z| = 
[image: image271.wmf]2

, 

                      3(/4( argz (5(/4};

8.  z2 sin
[image: image272.wmf]z

z

3

+

 ,  zo = 0;
9.     
[image: image273.wmf]4

2

2

+

z

z

 ,  zo = -1 –3i;

10.     
[image: image274.wmf]z

e

z

z

sh

z

-

-

-

1

4

4

 ;

11.     
[image: image275.wmf]dz

z

z

z

z

z

ò

=

-

-

+

1

|

2

1

|

)

(

3

sin

)

(

p

p

 ;

12.      
[image: image276.wmf]ò

+¥

¥

-

+

+

dx

x

x

2

2

2

)

4

(

10

.
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1.   
[image: image277.wmf]3

27

; 

2. Arctg(
[image: image278.wmf]5

3

4

i

+

); 
3. z 
[image: image279.wmf]z

( 2, Rez< 1, Imz >-1;
4.  zo = (i/3,  f(z) = e1-2z + z;
5. D ={z: Rez > 0},

             W=-i(az + b);

6.  U = 
[image: image280.wmf]x

y

x

x

+

+

2

2

(,  f(1)= 2;

7.  
[image: image281.wmf]i

2

1

 
[image: image282.wmf]dz

z

R

z

ò

=

|

|

;

8.     
[image: image283.wmf]4

2

2

+

z

z

 ,  zo = 3 + 2i;
9.   z sin 
[image: image284.wmf]2

2

)

1

(

2

-

-

z

z

z

 ,  zo = 1;

10.     
[image: image285.wmf]6

sin

1

3

3

z

z

z

z

ch

+

-

-

 ;

11.     
[image: image286.wmf]dz

z

z

z

z

z

ò

=

-

+

-

2

|

2

3

|

)

3

)(

(

sin

p

p

 ;

12.      
[image: image287.wmf]ò

+¥

¥

-

+

4

2

)

1

(

x

dx

.
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1.   
[image: image288.wmf]4

256

1

; 

2.   ch iz,  z= (/4 +2i;
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