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     2 2≥ýoË ÍÄI¶     :    

1 11 3 1+ α Δθ ≥ + β ΔθýoË ýoË ÍÄI¶ ÍÄI¶   
3 1

1
3

1

100 0 01
80 50

−= β =

= Δθ=
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→ýoË ÍÄI¶

ÍÄI¶

   

100 1 150 80 1 0 01 50+ α ≥ + ×ýoË   
0 21 150 1 2 150+ α ≥ α ≥ýoË ýoË   

11
750

−α =ýoË   

   ) 1-   87  94(
----------------------------------------------      

85- »4«)  (
           :     

036 0 0
1 2 2

9 9 20 125 5
Δ =Δ = Δθ = Δ ⎯⎯⎯⎯→ Δθ = Δθ = Δ =   

1 1 1 2 2 2= Δθ = Δθ   
0

1 1
0

2 2

3 20
1 2 2 12 12

53 20 2 12 2
= Δθ =
= Δθ =

⎯⎯⎯⎯⎯⎯⎯⎯→ = =   

1 2

1 1 2 1

3 2
1 1 2 2 520 2

2 = =

= =
= Δθ + Δθ ⎯⎯⎯⎯⎯⎯⎯⎯⎯→   

1 1 1
52 3 20 3 2 120 3 52= Δθ + × Δθ = + Δθ   

0
1

0
100 0

2 1 21515 25θ =
Δθ=

Δθ = Δθ = θ − θ ⎯⎯⎯⎯→ θ =   
025 09 932 25 32 775 5

θ== θ + ⎯⎯⎯⎯→ = + =    

   ) 1-   96  99(
----------------------------------------------      

86- »1«) (
              

 :        
0 030 50 0+ + =[¹wI¶o¬JA JA

   

0 030 50 0′Δθ + Δθ + Δθ =[¹wI¶o¬JA JAJA JA
   

0 030 50
0 0

500 2

4 2 252 5 15

= − =

′= = Δθ= Δθ =−
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→JA JA

[¹wI¶o¬JA

   

500 4 2 5 2 4 2 15 252 5 0− + − + =   
500 6 60 0 560 7 0 80− − + = − = =   

   ) 1-   96  103(
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87- »1«)  (
                  

      . :     

1

0 050 100⎯⎯→JA JA    

2

0 0100 30 100 370⎯⎯→ +JAnIhM JA  

1 2 1 2
80
100= + = +®¨   

   2      30         
  2 30=   :  .       
0

1
2

400 50
1 2 30 4200

4 20005
= Δθ=
= =

× × = Δθ + ⎯⎯⎯⎯⎯⎯⎯⎯→
JA

JA   

1600 0 4 4200 50 0 03 2240000= × × + ×   
1512001600 84000 67200 151200 94 51600= + = = =   

   ) 1-   96  111(
----------------------------------------------      

88- »2«) (
               

      .              
Δ                   

Δ.        6   :        

  
ΔΔ = Δ =     

5 10 2= =   

2= =   : 

6 42+ = =   

             :  
1 0 76= = =    

           :      
2 0 6= = +   

2 76 6 82= + =   
   1 273 31 304= + =          

  :     

1 1
1 2 2

76 81 1 2 2
304 82 8 41 2

= = ×
= = = +

= ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→   

2
2

76 8 82 8 4 492304
× += =   

0492 304 188 188Δ = − = Δθ =   
   ) 1-   117  123(

----------------------------------------------      
89- »1«) (

      :       =   

      :    1 1 2 2
1 2

1=   

    305  :     

  
1 3

5
0

305 1000
1 0 1

10 10

= ρ =

= =
= + ρ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

JA

JA   

  5 3 4
1 10 10 10 305 315 10= + × × = ×   

   2 1 215 90= − = :     

  
2 3

5
0

90 1000
2 0 2

10 10

= ρ =

= =
= + ρ ⎯⎯⎯⎯⎯⎯⎯⎯⎯→

JA

JA   

  5 3 4
2 10 10 10 90 100 10= + × × = ×  

              :  
3 24 43= π = π   

  
3 3 322 2 2 2 2

21 1
18 9 27

4 88
= = = =   

     ) 1  :  (  

  
4

2 1 1
4

2

27 315 108
100 10

1
= = ×

= ×
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→   

  
4 4

1 1 2
1 2 1

315 10 100 10 27 15
8 14

× × × ×
= =

×
  

   ) 1-   117  123(
----------------------------------------------      

90- »2 «) (  
               

  2°   .       2°ρ = ρ´v] JA
   

     2°  4°        .
  :              

  
2

2 4 4
°

° °°

ρ =ρ
ρ < ρ ⎯⎯⎯⎯⎯⎯⎯→ρ < ρ

´v] JA

JA
´v]JA JA

   

   4°    .   
     2°  0°     .    

  
2

2 0 0
°

° ° °

ρ =ρ
ρ > ρ ⎯⎯⎯⎯⎯⎯⎯→ρ > ρ

´v] JA

´v]JA JA JA
   

     °    . 
   ) 1-  95(
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91- »3«)  (

                 
   .             

             .  
       .           

  
        :           .   

   ) 2 -   84  87(
----------------------------------------------      

92- »1«) (
                

                       
              

                
.                  .

 )                  
              (.       

  
   ) 2 -   89  91(

----------------------------------------------      
93- »4«) (

  :                
      .       .  

�

B

B c

�

B
�

a

B
�

b

d

P

B
�

B
�

a

B
�

TP

d  
          .    

     :                    
                 

     .  

. .

.

�

B

a b

cd

Bc

�

B
�

a

B
�

b

d

P

B
�

B
�

a

B
�

TP

b  
                   

 .       .           
   ) 2 -   94  96(

----------------------------------------------      
94- »4«) (

               :  
B E

F F

mg   
  :                 

3 3

3

10 10

10 0 2 10

−= =

= = =
+ = ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→    

3 3 3 310 10 10 10 0 2 10− −× + × × = ×   
1 2 1+ = =   

   ) 2 -   89  105(
----------------------------------------------      

95- »3«) (
      .            

      .        = θ   
4400 400 10 0 04−= = × =   

2=    

  
θθ .          :   

         0θ =      .0θ = 
           .  0= =   

⊗             00 04 6 2 37 0 288= × × × =   
             00 04 6 2 90 0 48= × × × =   

     .          
0 48 0 288 0 192= − = − =   

 >               
     .  

   ) 2 -   91  93(
----------------------------------------------      

96- »4«) (
)  )      3(  :     

2

=
=
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1 2 3 3 1 2 1 20= + + = = − + = −   

1 1
1

75 200 1 1
1 1 251

12 10 5 20
2 2 5 10

−
= =

−=
μ × × ×

= ⎯⎯⎯⎯⎯⎯→ =
× ×

   

   412 10 12−= × =   

2 2
2

720 150 2 2
2 2 2102

12 10 20 15
2 2 10 10

−
= =

−=
μ × × ×

= ⎯⎯⎯⎯⎯⎯⎯→ =
× ×

  

  418 10 18−= × =   
)    2   (    )1       (

) 1)  (2 (1 2   .    
  1 2 2 1 18 12 6= − = − =   

:       3 1 2 6= − =   
  3 6′ =   

 :           
  1 2 3 12′ ′= + + =   

   ) 2 -   97  99(
----------------------------------------------      

97- »4«) (
               :  

I′

ε

4I′′

Ω

I

r=

24V=

1

Ω

12Ω

2Ω

  
12 4 3 3 2 512 4 = Ω = + = Ω

+
   

24 45 1
ε

= = =
+ +

    

                
     :    

4 1 4 1 312 3
′

′ ′′ ′ ′′= = + = = = =
′′

   
                 

               :    
0 0=′ ′μ μ

= ⎯⎯⎯⎯→ =   
)    (     

7
0

3

12 10 1
8 8 10

−

−

′μ = × =

= = ×
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→   

7
4

3
12 10 1 1 5 10 1 5
8 10

−
−

−
×

= = × =
×

   

   ) 2 -   99  100(
----------------------------------------------      

98- »4«) (
:             

  =¾`ÃQ ¾²¼± Ãw   

  
2

2 2
=

=
π = π ⎯⎯⎯⎯⎯⎯→¾`ÃQ

¾²¼± Ãw

¾`ÃQ ¾`ÃQ ¾²¼± Ãw ¾²¼± Ãw
  

2 2 22π = π =¾`ÃQ ¾²¼± Ãw ¾²¼± Ãw ¾`ÃQ  
  :              

  2
μ μ

= =¾`ÃQ ¾`ÃQ ¾²¼± Ãw ¾²¼± Ãw
¾`ÃQ ¾²¼± Ãw

¾`ÃQ
   

  2 6
= =

= =
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→¾`ÃQ ¾²¼± Ãw ¾`ÃQ

¾²¼± Ãw ¾`ÃQ ¾`ÃQ ¾²¼± Ãw
   

0 6 2
2

μ μ
=

¾`ÃQ ¾`ÃQ ¾`ÃQ ¾`ÃQ  

  
21 6 2

2
=×

= ⎯⎯⎯⎯⎯⎯→¾²¼± Ãw   

  1 12 482 2 = =
× ¾²¼± Ãw ¾²¼± Ãw

   

   ) 2 -   97  100(
----------------------------------------------      

99- »1«) (
  )(  )(      .      

 )(             
      .  

   ) 2 -   101  103(
----------------------------------------------      

100- »4«) (
                

                   .
                  

                  
        .            

                    
     .             

           .      

  

B

F
R

I

  
           :    

  == −»pHoU ´ÃwIMo¹ÀA )   
  ′ = +»pHoU ´ÃwIMo¹ÀA )   

  
0 24

0 24 2
′ − =

⎯⎯⎯⎯⎯⎯⎯⎯⎯→ =»pHoU »pHoU
´Ãw   

  0 12=´Ãw   
     =         :      

  
2400 4 10

50 0 5 0 12
−= = ×

= = = =
= ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

´Ãw
   

  20 12 4 10 0 5 6−= × × × =   
   ) 2 -   91  93(
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101- »2«) (

      .     
:     

 (          .    
               (  

  .  
   ) 3-       :  37  39(

----------------------------------------------     
102- »3«)  (

                  
  .  

   ) 3-  :        38  40(
----------------------------------------------     

103-  »2«) (
       :  

2 32 3 2 3+ ++ → + → )  
)6 (      

  2 2+ ++ → + → )  
)2 (      

  3 2 22 2+ + ++ → + → )  
)2 (      

  = =6 32
½k{ ¾²jIL¶ ÁIÀï·»oT§²H ¼¶ ¸ÄoTzÃM

½k{ ¾²jIL¶ ÁIÀï·»oT§²H ¼¶ ¸ÄoT ¨
   

 +2    ( )  3         
  .   

  ) 3-      :   40  42(
----------------------------------------------     

104- »2«) (
                
   :       

  2 2+ +>    

  2 2+ +>    

  2 2+ +>    
   ) 3-  :        42  44(

----------------------------------------------     
105- »3«)  (

        :           
.     

  2 4 2+ + −→ + )  

  2 2+ −→ + )  

  2 4 2+ + −→ + )  

             .  

  3 3+ −+ → )  

  2 2+ −+ → )

   ) 3-  :        40  42(

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

106-  »3«) (

  .            

  :  

     :  +2   +2     

                     

   .       

                :  

)                 (

   .  

 :                

.  

         :    

+ ++ → +2 2    .

+2      .    +2     

.  

        :            

          ++ →2 

           .    

 ) 3-      :   40  44(

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

107- »4«) (

         :  

 4 2 4 32 3 3+ → +   

          3  2+ 2  3+ 

   .    
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2 33 2
2 0

3 2
2 3 2

+ +⎯⎯→

− +

−

¾Ã²»H SÊ±ü

SÊ±ü RHoÃÃûU

ÂÄI¿º SÊ±ü

   

  

2 3

3

2 3 2 2 5 0 4

5 1 6 0 32

2 2 0 32 0 64

+ +

+

− − − = − =

= =

= = × =

   

    3 3+ −→ +  :        

  3

3
0 64 31 1 921 1

+ −
− −

+× × =¼±d¶
¼±d¶

     

   ) 3-      :   42  44(
----------------------------------------------     

108-  »3«)  (

                   
)         (      

  :  

  2 2+ ++ → +   

  23
23

1 65 649 03 10
6 02 10 2

−
−

− −
− += × × ×

×
    

= −0 75  
  0 75   .     

 ) 3-      :   42  43(
----------------------------------------------     

109- »2«) (

:      

  33 3+ ++ → +   
:           

  0 20 2 0 041
+ += × =   

                 

:            

  0 10 2 0 021
+ = × =    

  0 04 0 02 0 02= − =   +   

  10 02
3

+
+= ×     

  27 0 181× =  

  30 02
3

+
+= ×     

  108 2 161× =  

  )   (−  ) (  50
100=     

  50 2 16 0 18 0 9100= × − =   

  0 9 100 3 625

↑

= × =

³o] RHoÃÃûU

¾ûÃU  ¾Ã²»H  ³o]

        

   ) 3-      :   41  44(

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

110- »2«)  (

           10 23 4 

 2 42 2          103  

2 62 2            4     

 )     8         (2       

 )    6   (          

 2     .            

   ) 3-      :   39  44(
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111- »2«)  (

2 33 2→   

3 3 3
2 3 3

100 11000 481
= × ×JA

JA
   

2 2
2

3 2

3 22 4 700002 1× × =   

   ) 1-     :  73  81(
----------------------------------------------     

112- »1«) (
           2        

    )            
  ( .      

  :             
         .     

   ) 1-  :      70  73(
----------------------------------------------     

113- »4«)  (
         :       

  1 1 2 2 1 1 2
1 2 1 1

1 25× × × × × ×
= =   

  2 0 8=   
 1      :            

        .  
 2               :

 +  25   %   25/1 .      
                

 .     
  :       

  0 2 100 20−= × = − %    

           80   
  .         

   ) 1-  :      77  80(
----------------------------------------------     

114- »3«)  (
  2 6 2 2 22 7 4 6+ → + :    

  2 6 2 22 5 4 6+ → +   :  

      2          

 2  .            

  2 6 22 2 6
2 6 2 6

1 245 30 2= × × ×   

  2 2
2

22 4 33 61 =  

   ) 1-    :    78  81(

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

115- »1«) (

  2 2 20 125 0 2 0 25 0 25= = = =   

 0 825    

  1 0 825 17 5%= − =     

     100 :      

  2 2 225 25 20 12 5 17 5     

  
2 22 2

2 1 2
17 5 8 75 17 5

+ →
   

  2 25 8 75 16 25= − =    

  2 12 5 17 5 30= + =     

20 16 25 25 30 91 25= + + + =       

2 100= ×
´\e

ó¼±h¶ ´\e
   2     

30 100 3391 25= ×   

   ) 1-  :      77  81(

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

116- »3«)  (

      :        

  2 2 33 2+ →   

  4 2 2 22 2+ → +   
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   :  

 »1 :«                  

        .        

 »2 :«             

   .    

 »4 :«     2         

3 .       

   ) 1-  :      81  82(

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

117- »4«) (

  
     :  

 »1 :«-   11
+  2

12
+    10   

              .  

 »2 :«-            

 .  

 »3 :«-     .      

 »4 :«-                 

4   1 1 4 23
+ + =  .   

   ) 1-    :  85  87(

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

118- »3«) (

 »1 :«   3 4       

3 4 2 .        

 »2 :«   −      

 .        

 »4 :«     .      3 

       .          

   ) 1-  :     89  92(

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

119- »3«) (
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0 85 850

=
= ×

= =

®ÃG»pI¬

®ÃG»pI¬
®ÃG»pI¬

   

  850 50 42500= × =   

  6
6

42500 400400 10 1742500 10
×= × = =    

              :        

30 17 510= × =        

  2 2+ →   

  2 22 2
2

1 641510 102032 1 1= × × × =   

  17=        

2 2+ →   

  2 22 2
2

1 22 4117 11 932 1 1= × × × =   

11 9 20
59 5100 =

%
H¼À

H¼À %
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 :      94  96(

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

120- »3«)  (
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              :  »  

       « .  

       :           

    .            
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121- »4«)  (

   :  
 »1 :«               .   
 »2 :«                   

  .   
 »3 :«               
 .      

   ) 2-     :  75  77(
----------------------------------------------     

122- »2«)  (
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−− = = ×
−
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−− = = ×

−
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----------------------------------------------     
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  .       
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----------------------------------------------     
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         :    
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10 01 0 061
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28        
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----------------------------------------------     
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      :      
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− −= = =
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----------------------------------------------     
127- »2«)  (

             .     
     :  

 »1 :«             .  
 »3 :«                  

     .   
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   :               
83 26 57= − + = −   

    .                 
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----------------------------------------------     
128- »3«)  (

  .           
       .  
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----------------------------------------------     
129- »2«)  (

 .          
  :     

 (             
      .  

3 3+ → +  
 (30         .      

    (         .  
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