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   2ε      )    

 (       .     1
23     .       

12  .    

A

R
3R

2
R

1

B
A A

B

I

I
A

I
3

I2
I
A

I1

  
  :    

11 2 2= + =  

      12    
    .      

1 2

1 2

2
1 2 1 2 4 12 34 12

3 2 6=
×= = Ω
+

= ⎯⎯⎯⎯⎯⎯→ = × =  

     3  .      

3 6
3 3 3 36 6 6 1= Ω

=
= ⎯⎯⎯⎯→ = =  

   .        3= +  

1 2 3 2 1 3= + + = + =  
   1ε3ε 2ε     
 2ε           
  123  .     

1 2
3

4 12
61 2 3

1 1 1 1 = Ω = Ω
= Ω

= + + ⎯⎯⎯⎯⎯⎯⎯→  

1 1 1 1 24 12 6= + + = Ω  

1 3 2 2
1 2 3

18 63 2 1 0 5 0 5
ε + ε − ε + − ε

= =
+ + + + + +

  

2
2 2

243 24 12 124
− ε

= − ε = ε =  

  )2 -6177(
----------------------------------------------     

93-»2«) (

     2      = ε −

2
    .4

ε=   

       2
ε=    .    

I(A)

2

ε
I

P(W)

R = r

R = °

=
r2

ε
I =

r

P
max =

ε

r4

  
2 2

184 4 1846 122 2

ε ε
= = ε ε

× =
ε ε ε= = =

  

12 18 6 0 54
ε × = ε = = Ω  
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    5/1   :    

1 5 6 0 5 0 5 4 5 9= ε − = − = =  
 :      

1 5 9 13 5= = × =Â]»oi  

  )2 -6770(
----------------------------------------------     

94-»1«) (
        :   :  

r

Ω10

A

1

1/5
Ω10

0/5 Ω

Ω

= Ω
ε =12V

R1
2

3 4
R ==R

=R =5
R

  
223 .  2 3 2 3 1 5 0 5 2= + = + = Ω  

45  .  4 5
4 5

4 5

10 10 510 10
× ×= = = Ω
+ +

  

  :  1     2 3    

        .    
    .       :    

r

A

1= Ω
ε =12V

R1

A B

2
R

3 Ω, =2

4 5
5R

,
= Ω

  

4 5

12 1
15

12 25 1
ε= = Ω

= = Ω
ε

= ⎯⎯⎯⎯⎯⎯→ = =
+ +

  

  :  1      
    2 3        

  :  

2 3 4 5

12 1
2 5 7

ε= = Ω
= + = + = Ω

ε
= ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

+
  

2
12 1 57 1= =
+

  

    :   1    2
    .0 5  .  

2 1 1 5 2 0 5− = − = −  
  )2 -6177(

95-»4«) (
2

 =                
 :    

2

1
1 2

20022 2
220 1101 1

= =
= =

⎯⎯⎯⎯→ = ⎯⎯⎯⎯⎯⎯⎯⎯→
SMIY

  

22
2

110 1 50200 220 4= = =  
5
100=   

   = (    )  
 (  ) ×   ) × (  

5 2 30 6 700 12600100= × × × × =  
  )2 -6770(

----------------------------------------------     
96-»2«) (

      .        

= ρ   .        

3A

R1

2
R

  
           

  .      

1
3
2
π= ×  

2 2
π= ×  

1 232 2 2
1 1 1

1
3

== ⎯⎯⎯⎯→ =  

2 1 1
1

1 2

1 1 13 3 3= = = =  

    :      1 2 1 3 4= + = + =  
  :        20 4 80= ε = × =  

  )2 -6777(
----------------------------------------------     

97-»4«) (

0= 
2

   .     =
2       .   

    234     .    
  :       

2 3 4
2 3 4

1 1 1 1 0 753 3 1 5= + + = Ω  

1 2 3 4 1 75 0 75 2 5= + = + = Ω  
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2
            =

 :    
2 10

2 5
ε=

= Ω
ε

= ⎯⎯⎯⎯⎯⎯→  

100 402 5= =  

  )2 -6777(
----------------------------------------------     

98-»4«) (

          1 :  

1 1 9= = Ω  

             .

     2          

     :    

1

62
1 2 9

= Ω
= Ω

= × ⎯⎯⎯⎯⎯→  

2
2 26 9 4= × = Ω  

  121 2  3 

 :    

2

3

41 2 3
2 121 2 3

= Ω
= Ω

×
= ⎯⎯⎯⎯⎯→

+
  

1 2
1 2

1 2

12
4 612

×
= = Ω

+
  

1 91 2 2
1 2 2

1 2 2

96 189
= Ω×

= ⎯⎯⎯⎯→ = = Ω
+ +

  

  1 :          

1 2 6= = Ω  

54 4 56 6
ε

= = =
+ +

  

    22  :  

2 1 2 2 2 1 2 1 2= =  

1 2 4 5
2 218 6 4 5 1 5= =

⎯⎯⎯⎯⎯⎯→ × = × =  
    2    :  

2 2
2 2 18 1 5 40 5= = × =  

  )2 -6777(

99-»3«) (

             

          .  

2

ε↑ ↓=
↑ + +

  

1 1
↓= ε − ⎯⎯→ ↑= ε − ↓  

2 2 2 2
↓= ⎯⎯→ ↓= ↓  

3 2 3 2
↓= ε − + ⎯⎯→ ↑= ε − ↓ +  

  )2 -6166(

 ----------------------------------------------     

100-»3«) (

    4  36      

2     =            

 )  1)  (2 (     :  

R Ω4

Ω84 Ω362

1

I

I

I  
2

2 2 1 1
4 36 1 2 2 22

364 36 9 34= = = = =  

     1         2

   .) 1)  (2      (

 :        

1
2

4
1 2 1 1 2 2 84 36

= + Ω
= + Ω

= = ⎯⎯⎯⎯⎯⎯→  

1 23
1 2 2 24 84 36 4 3 120=+ = + ⎯⎯⎯⎯→ + =  

4 40 36+ = = Ω  

  )2 -6777(
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101-»2«) (

     .      
                 *

               
 .  

 .            *  
  )3-     :2022(

----------------------------------------------    

102-»4«) (
              

   .  
+ −+  

              
+         .

 −    .
   ( )  

  .     .  
  )3 - :    16232832(

----------------------------------------------     

103-»4«) (
       :    

6
360
10

=
kÃwH

¼±d¶
  

4 1
6 1

1360 60 72 10
10
1200

− −

−

×
= = ×  

3 3 3
− ++  

4

4

72 10 0 0

72 10

−

−

×
− + +

× − + +

  

2
5

4 5 10
72 10

−
−= = ×

× −
  

        .  
2

5
4 5 10

72 10
−

−= = ×
×

  

2 8 4 136 10 6 10− − − += × = × =  

4 1 46 10 0 2 1 2 10− − − += × × = ×  
4

3 6 10 4 6 3 2+ −= − = − × = − =  
  )3-  :    2125(

----------------------------------------------     

104-»2«) (
0 7 110 10 0 2+ − − −= = =            0 7=    

1 4 110 0 04+ − −= =                      1 4=  

0 2 0 04 0 16+ = − =ÂÎo~¶  

  2 2+

10 08 −  .    
2 10 08+ −=  

−     .      
10 2+ − −= =¾Ã²»H  

2 0 08 0 40 2
+

− = =  

  )3-  :    2427(
----------------------------------------------     

105-»3«) (

1 2 210 10 6 10+ − + − + −= = ×  

2
5

1 16 10 0 5 2 5 10
−

−× × × ×
×

  

1 560× =  

  )3-    :2432(
----------------------------------------------     

106-»2«) (

      ) .298025  (.  
0273 298 273 25= θ + = θ + θ =  

3 3 1

3
2 3

4 10 2 1 8 10
8 10 3 8

3 2 3 3 2 3 3 0 3 2 1
14 2 1 14 11 9

− − − −

− −

= α = × × × = ×

= − = − × = −

= − = − = − × =
+ = + = =

  

2 2

2 2

4 1

4

31 5 10 102
32 10 1 102

3 10
3 10 4 3 4 0 5 3 5

− −

+ − −

− −

+ −

α = × = ×

= α = × × × ×

= ×

= − = − × = − = − =
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11 9 3 5 8 4= − =   
  )3-  :    2427(

----------------------------------------------     

107-»2«) (
  .       

 :    
   :   ..        

     :          
 .    

10+ + −= − =  
1

2

13 4
2 71

10 7
2

10 10 10
1010

+ − −
−

+ − −= = =  

2 7 3
1 2 210 10 2+ − + − += = ×  

  2        
  :  .  

1
1 2 1

2 1 2

1000 5002
+ − −

+ − −= = =  

 :              
+    .     

  )3-  :    2430(
----------------------------------------------     

108-»1«) (
:     

 (  
4

4 1

2 102 1 5 100 8

−

− − −

××
= = ×

½nl
½nl

¼±d¶
  

4 5 4 0 7 3 3= − = − =  
14 3 3 10 7= − =  

      (   103
 2  .       

2% 100 20%10α = × =  

    (  .     
 (  

2 4 4
4 1

33

5 10 5 10 1 25 10
2 10

− − −
− −

−
× × ×

= = = ×
×

  

  )3-  :    2430(

109-»2«) (
=2   .  

  2   .     
+

α =+  :     

+ = α  

 +     :  0 1α +  

0 3 1 0 7
0 3

10 10 10 0 5

+ +

+ − −

= − = −

= = × =
  

0 5 2+ + += × =¼¶  jHk÷U ¼¶ ¦Ä  
1 0 1 2 0 9 0 45= α + × α = α =  

45= %   

2+ → +  
1 402 801 1× × =  

2+ → +  
1 400 1 41 1× × =  

80 4 84+ =   .    
  )3 - :    1819 2432(

----------------------------------------------     

110-»2«) (
 :      

 (  

2 2 2 + −+ → +
Á¼¤ pIM

  

                  (
1       0 03 −  .  

   (         
  .      

 (    

0 02 0 20 1= =  

1
3 2 10 0 7+ −= = × =  

    (    
  )3-  :    2431(
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111-»3«) (

  :    
   :          

  .       
        : 

     .    
  :          .  

      :         
  .  

  :75       .  
  )1-     :4750(

----------------------------------------------    

112-»3«) (
 .  2  

       .    
  )1-  :    4855(

----------------------------------------------     

113-»3«) (
»«» «» « .         

   :  

     (        2 3 2
3 2
2 1= =

·¼Ãº A ·¼ÃUI¨

·¼ÃUI¨ ·¼Ãº A
    

(     2 2
1 1
2 2= =

·¼Ãº A ·¼ÃUI¨

·¼ÃUI¨ ·¼Ãº A
  

(  1 1
1 1= =

·¼Ãº A ·¼ÃUI¨

·¼ÃUI¨ ·¼Ãº A
  

  (  3 3
3 3
1 1= =

·¼Ãº A ·¼ÃUI¨

·¼ÃUI¨ ·¼Ãº A
  

  )1-  :    5355(
----------------------------------------------     

114-»3«) (
    »3 « :        

PCl

Cl

. .
. .

..

.. ..

Cl

. .
. .

..

. .

O

. ... ..

  

O

.
.

.
. S O

.
.

.
.

..

. .

  

              

O

.
.

.
. O

.
.

.
.

..N

.

  NH C
..

        33    
  22       .   

   2        
 .         

  )1-  :    5556(
----------------------------------------------     

115-»2«) (
  :     
3  :  +   3        

2 3   .  
 :  3   2 3  

 .  
  )1-  :    5355(

----------------------------------------------     

116-»3«) (
 :      

  (3  :H O

.
.

.
. N

O

. ... ..

O. .
..

    =   14  

22 2  :N
.. C C N

..     =   7   

 14 27 = =    ( )  

 (4:   ClH O

.
.

.
.

O

. ... ..

O

.
.

.
.

..

O. .

.. ..

      =   22  

22:    N
.. N O

.
.

.
.

..            =   4  

 22 11
4 2= =   ( )  

  (2    :N

O

. ... ..

O
. .
.. Cl.. ... .

               =   16  

22:
O

..

Cl.. ... .

C

Cl.. ... .

..

                                          :   4   

  16 44 = =  ( )  

 (2 2  :S

O

. ... ..O

. ... ..

Cl

. .

.. ..Cl

. .

.. ..

                  =   24  
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3     :PCl

Cl

. .
. .

..

.. ..

Cl

. .
. .

..

. .

O

. ... ..

              =   4     

  24 64 = =     ( )  

  )1-  :    5556(
----------------------------------------------     

117-»4«) (
  »4 :«  

            200
 .    

  )1-  :    525758(
----------------------------------------------     

118-»1«) (
 :       

5 8 2 5 12 22 2 2+ + → +)1  

2 2 7 26 14+ +)2  

3 3 22 6 2 7→ + + +  

4 2 44 6+)3  

2 4 4 2 22 4 6 5→ + + +  

3 3 2 23 8 3 2 4+ → + +)4  
  

         

        5
3 21

17
10
17

11
9       

   .           
  )1-  :    6264(

----------------------------------------------     

119-»3«) (
        :  

2 3 2 3 2 43 4 2+ + → +  

4 32 5 16+ +  

2 5 22 2 5 8→ + + +  

2 3 3 23 28 4+ +  

3 4 2 46 9 28→ + +  

2 2 7 2 43 4+ +  

2 2 2 4 22 3 3→ + +  

   :  
»1 :«  

     :35  
     :8   
     :43  
     :8     

      :  

 35
43                   81 8=    

     1  .    
»2 :«       :  

4 22 2 2  
⇐ = 6   

      :  

2 3 2 3 2 43 2  
⇐ = 7   

    .       
»3 :«     40   

   43   .  
»4 :«       :  

2 33  
   :2 2 7 4  

  4  
5    .  

  )1-  :    6264(
----------------------------------------------     

120-»2«) (
 :  
»1      :«N N

....        C O
....        

»2 :«  

33 5 3 9 2 2 2 24 12 10 6→ + + +  
»3 :«         

              
  .  

»4 :«     2 3 2
3   

      2
3
6 .  

S

O
..

. .
. . O

. .
..
..

  
  )1 - :    5356596264(

  

@konkurbanks



   »191402«  30  

  
121-»3«) (

  .             
                *

   .  
  )2-     :5455(

----------------------------------------------    
122-»1«) (

  .  
  :  

   :→         
            

 .    
      :      

→             
→     .    

                 
    .          

 .    
           :   Δθ   

→ .       
 :  )     

     (22 .    
  )2 - :    585963657275(

----------------------------------------------     
123-»1«) (

                 
              .

         2      
  .       2 

      2 2  
  .          

  .  

 :    2
2

196 1961× =  

  :    2
2

286 5721
2

× =  

  :      
196 572 460 8 768 460 8 0 6+ = = =  

     +     =      :  
 :    

2 2
2

2 2

2 18
1 1× ×  

2 2
0 636 21 6==  

  :    
2 2

2
22

1 18
1 1
2

× ×  

2 2
0 636 21 6==  

221 6 21 6 43 2+ =   
  )2-  :    6365(

----------------------------------------------     
124-»3«) (

      :       
0

0188 4 0 25 18800= Δθ = × × =  

  :            

Δ = −y¹¨H»

kº¼ÃQ  ÂP²ITº A  Ì¼ \¶ kº¼ÃQ  ÂP²ITº A  Ì¼ \¶

IÀ½k¹Àj y¹¨H» IÀ ½jn»HoÎ
  

4 2− − ≡ −Δ = Δ + Δ − Δ − Δy¹¨H»  
159 4 391 945 2 436 94 94000= + − − = − = −  

          18800   
           :  

2 4 2 4
2 4

2 4

1 3218800 6 494000 1× × =  

  )2-  :    57586568(
----------------------------------------------     

125-»4«) (
            

   .  
»2 :«  5    .       

  )2-  :    6870(
----------------------------------------------     

126-»2«) (
         

)    (  .  
   :  

 (10 18     (9 16  
 (9 18   (10 18  
 (10 16  

 ( ) )  .     (    
  )2-  :    70(

----------------------------------------------     
127-»3«) (

                 
         .
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  .    

CH
3

C

CH
2

O

OHCH
3

CH

C C

CH
3

CH

CH
2

C

C

CH

CH
3

C

C

C

CH
2

C

O

O

OH

H

  
  )2-  :    6870(

----------------------------------------------     
128-»4«) (

22 2 2 2 22 5 4 2 2600+ → + +  
  11300 −−.  

11300 5026
−Δ= = =

Â²¼¶ ³o]
   

    :  
1 (  

1 0 164 0 128 0 220 25
− −= = = <

Δθ ×
  

2     (−      .
   -           

   .  
3    (  

  )2-  :    57586871(
----------------------------------------------     

129-»3«) (
   2         

    1
4  :    

3 2 2 2
1 3 3
2 4 4+ → +  

1 101010104 4
−Δ = × − =  

  3
1
2        

 3 .         1
4

   :  

2 4 2 3 2
1 1 1 1
4 4 2 8+ → +  

1 143143 4 4Δ = − × − × =  

        2
3
4  

      2    

     3
4 :  

2 4 2 2 2
3 3 3 9
4 4 4 4+ → +  

3 3174Δ = − × −  

  2
9
4    2 

     9
4  :    

2 2 2
9 9 9
4 8 4+ →  

9 2864Δ = × −  

 :  

1010 143 3 317 9 286 622 54 4 4 4
× × −Δ = − + + + + = −    

      6/3        :  

2
2

2 2

1 622 53 6 18 2
−= × ×  

62 25= −  

  )2-  :    7075(

----------------------------------------------     

130-»1«) (

  2       

         .

  .         

4 3 4+ → +  

1 2 32 542 2 98 891Δ = Δ + Δ − Δ = + − −  

545= −  

   Δ           

        ) »2 «»3 («  

       

3 4 7+ =  545

    .  

743 6 0 56545= × =
pI¬

pI¬ pI¬  

  )2-  :    7275(
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