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

01

  



*. 
* 
 

* 



- 

.
 

. 

. 

.: 
 


Email : ilyes.laadj@Gmail.com
Site web: laadjlyes.jimdo.com




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 



 
 
 

 

 

*: 
.. 
.. 
 


 

 







. 
-
 

* 


 



. 





 
 
 
 
 
 
 
 
 

 

*: 
.. 
.. 



. 

 


 


: 
. 
 

.. 
 
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01 
1




1

01

01 








01
02 



––DATA SHOW
 

–




 

1 
11 
12 
2 
21 

01 
22

02 
3 
31 
32 
33 
34 
35 


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1 

11 
 


 




 


AA’

BB’ 

(A’ B’)(A B) 

– 

 
 
 

 
 

 
 

 
 

 
 
 

A

B

A’

B’
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 

 
 
 
 
 


 
C:C=3 .108m/s 

v:
C

v
n

 

C 

n

 
109 


 

 
 
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12 
 

 

 

01 


 

 
 

 

 

1-
؟
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 


 





 
 

02 
 




 
 

 


 
 
 
 

 



WWW.LAADJLYES.JIMDO.COM 





http://www.laadjlyes.jimdo.com/
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2 
2–1 

 

01

 
1 

ir 

2
 


 
 

3 
 

ir
 

 

90 80 70 65 60 55 50 45 40 30 20 15 10 5 0 

i° 


r°

Sin i

Sin r

r

i

r

i

sin
sin

1
............................................................................................................................................................................................

............................................................................................................................................................................................

2
r

i
r

i

sin
sin

............................................................................................................................................................................................
............................................................................................................................................................................................

............................................................................................................................................................................................



00

90

90

i
r
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3s in isin r.

 

: ؟
............................................................................................................................................................................................

...........................................................................................................................................................................................
............................................................................................................................................................................................

............................................................................................................................................................................................
............................................................................................................................................................................................

...........................................................................................................................................................................................

-:
............................................................................................................................................................................................

............................................................................................................................................................................................
............................................................................................................................................................................................

............................................................................................................................................................................................
............................................................................................................................................................................................

............................................................................................................................................................................................
ir 

............................................................................................................................................................................................
............................................................................................................................................................................................
............................................................................................................................................................................................

............................................................................................................................................................................................
............................................................................................................................................................................................

............................................................................................................................................................................................
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 
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 

n





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 
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 

 


90 80 70 65 60 55 50 45 40 30 20 15 10 5 0 


i° 

4138,837,135,233,130,728,125,419,413,29,96,73,30



r
°

1 

2
r

ii°20 


r

i

sin
sin 

n

n2n1
1

2

n
n

n 

=
1

2

n
n=

r

i

sin
sin



– 

 
n

V
Cn (n>1)

C 

V 

n = 1 
n = 1.51n1=1 

n2 = 1.5 

 
 n
 1.33 

 1.36 
 2.42 

 

n1 sin i = n2 sin r
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 

2–2 
20

1 

 

1 

 

1 

2i = 90° 
 

1 
 

2i = 90°r = 42°
r = 42°ll =42° 

n1 sin i = n2 sin r
n1 sin 90 = n2 sin l


2

1

n
n

sin  l 

2 


 

ir 
 
 
 
 
 
 
 
 
 

00

90

90

i
r

l

الوسط90°

الوسط
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 
 

 

80 70 60 50 48 46 42 40 30 20 10 0 i° 
      90 74,6 48,6 30,9 15,1 0 r° 

1 

2i 

3 
 

142° 
 

2i = 42° 

3l 
 

i < l
i > l 
 
 
 

l

90°

الوسط

الوسط
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3 
31 

 
 
 
A 
 



32 

A

وجھ

الموشور 

حرف الموشور
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 

 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 

 

 

 

 

 

 

 

 
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34 

n







sin i1 = n sin r1

n sin r2 = sin i2

A=r1+r2

D 
 

D=(i1-r1)+(i2-r2)
D = i1 + i2 – (r1 +  r2)

D = i1 + i2 – A

35 



l 

r2 ≤ l

r1 ≤ l

r1 + r2 ≤ 2 l

A ≤ 2 l


 
 

r2 ≤ l A - r1 ≤ l r1 ≥ A - l
sin r1 ≥  sin (A – l )

n sin r1 ≥ n sin (A – l )
sin i1 ≥ n sin (A – l )

i1 = i0

sin i0 = n sin (A – l )
r2 = l

D0 = i0 + 90 – A 

Ai0

l
D0
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 
 
 


i1 < i0≤0 
 

 


 

i0D 

Dm 

 

i1 = i2 = im

r1 = r2 =
2
A

D = i1 + i2 – A
Dm =2im – A

2
DA

i m
m


 

sin
2
DA m = n sin im

sin
2
DA m = n sin

2
A

n 
 
 
 
 
 

 
 

 

 

i1 = 0

D

D0

Dm

i1 i2 Dm
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 

 


… 




 

1 







 

 

2 

 

 

n c > ng 

 


 


 

 
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01

 

 




micron9 

 


micron62.5



 

3 


 

 





01








 

 





 


 


 

4 

 

1


 

THZ50Mhz6 

2
cm7.62cm0635

 

3gk94.5kg
3.6 

4 




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