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™sX¢Ka}{A LA≠Bty{A *

    - ZBay ºA ©Z°BjI ™iIKZ}{A ™¶Æ•g{A Z°Bj}{A Zat¶.

    - B¢{ΩU ·} Z•eA |ycK Zat¶• LBaXl{A ·¶ A•v• fÆBeU ´{k uZlK¶.

    - ™¶ZeI{A ©`¢OæA hlI  ∫XBI} ´{k uZlK¶.

 ¨•KR}{A– ~¶°Bt}{A  

≠•g{A ZBay A * 

   - ZBay ºA B • Bv  

   - ZBay ºA ™ ¶Zv  

   - ®XR{A ZBay ºA  

   - ß{y{A bByl ºA  

LBaXl{A * 

   - ©XlI}{A• ™IZw}{A LBaXl{A fÆBeU  

   - ™aXl{BI ©Z•e{A |ycK  

   - wK{A ·¶ A•vZ¶IyK{A• J¶Z  

 

 



1- ≠•g{A ZBay A  

 

 

 

 

 

 

 

 

 

 

 ¨•Ka} ´{k ≠•g{A uAZR A

≠B}{A • ≠A•¢{A ·¶I |eBt{A Sia{A 
 

 

 1-1 Z¶yYK:  

b}c{A ™lcC B ¶KDK ~`R |yc ßs , ≠•g{{ ßl¶Ii{A ZXe}{A ß°• ,) ·} ™k•}O}

™lcæA ( ≠ΩU{A ßs ZcK Ks , ™¶Æ•g|™}¶wKa} i•iU xs• ≠A•¢{A ßs •C .  

|lKc} ßÆBIZ¢y TBIe} |M} B¢{M} , B¶Æ•g BlI } b}c{A ß}a . z{Yy ´}a¶ Xv•

BÆ¶g} B}aO)£at I ≠•g{A PK ¶ £ æ. (  

·} A≠•g ´w{K¶ ®Y{A ~aO{A ´}a¶ B}y  |BIO{A• Z}w{By ,≠Bg} B}aO ZUE ZXe}

 £KX°Bc} ·By}¬BI ·•y¶• ,A≠•g £at  ≠Bw{K ·} ZXe¶ º ~aO |y• ,ZBORæA•

·¶l{BI.  

 



 ™kZaI rAZt{A ßs ≠•g{A ZcK ¶300000©XRA•{A ™¶ BM{A ßs ~{y . hZKkA AYHs

~aO{A AY° ™l¶Ii JaRI AY°• , B¶{y •C B¶Æ`O B}G byl K £KlcC ·Hs `OBR £{¶Ia.  

 ~M¶¢{A ·Iº bByl ºA ß • Bv ´{G ~{l  B}y ™¶Æ•g{A ™lcæA bByl A mgU¶

)LZBy¶X ´{G JZp{A ßs ·¶I•a }{A(ß{¶ B}y ·¶ • Bw{A fU{}• ,: 

*byBk Sia ´{G ≠A•¢{A ßs XZK ßK{A ™¶Æ•g{A ™lcæA)  ,©EZ} ,∫XB° ≠B} Sia

|•we} Sia ®C (..X•Z•{A ®•Ka} bt  ßs• ≠A•¢{A •R  XKZK.  

 * mw¶ XZA•{A nBlc{A ·} |ySI byl }{A nBlc{A• IS’  ~jB {A•IN  ®•Ka} ßs

X•Z•{A.  

 

*X•Z•{A ™¶•A` i1 bByl ºA ™¶•A` ®•BaK i2 .  

N S S’ 

  

 

 

 i•iU xs• uBtc{A ia•{A ßs |wK K ™¶Æ•g{A ™lcæA ·Hs BwIBa B ¶CZ B}y•

 ,™}¶wKa}°ZBa} ·•y¶ |¢sB ™}¶wKa} i•iU xs• z{Yy  ·} ≠•g{A |wK ¶ B}X k

 ia•?ZUE ia• ´{G ™ a{A §Y° P}B ZI ßs B KaAZX n•g•} •° AY°.  

 
 
 

1-2 ≠•g{A ZBay A   

iBc:  

 YU£I mg• ≠B G X•w  ™liv  

´{G LZj  AYG N¶RI Blv•} YU 

£¶s ¨ZKº ≠B ¬A Zlv ·} §AZKB} 

i1 i2 

I 



X•w {A ™liv .fUc ·} J{iA•  

≠B ¬A ßs ≠B}{A Jya¶ ·C ZUE 

 BÆ¶cs BÆ¶c .B}sAY jRΩK?  

 £ C jRΩK X•w {A ™liv ©X°Bc} ·By}¬BI SIe¶ ≠B}{A ·} ™ ¶l} ™¶}y Jya XlI

?z{Y ZatK u¶ys ,≠B ¬A Zlv ·} B¶tKU} ·By ®Y{A ≠`O{A• 

   Z¶atK{A:  

 

C  C  

 O 

  )ب(

O 

A  

  )أ( 

 

 

 

 

 

 

 

 

 NXR B} Zat  ·C ·y}¶AXB}KkA  ≠•g{A ·DI |•wK ßK{A• B°B ZyY ßK{A ™¶eBU{A ´{k

™}¶wKa} i•iU xs• XRA•{A uBtc{A ia•{A ßs ZcK ¶,  ßK{A ™}•{l}{A ·} BvΩi A•

B¢K¶yIc ´{k iwaK• ™¶Æ•g{A ™lcæA B¢ } ßKDK ßK{A ≠B¶cæA ¨ZK ·¶l{A ·DI |•wK .

B ZIKkA AYHs B YUC• ,BoZBs ≠B ¬A B¢¶s ·•y¶ ßK{A ™{BR{A º•C  ™iw c ™liv ·}

·¶l{A •R  B¢ } ZXBe{A ßÆ•g{A nBlc{A B {M}• ,X•w {A §XO  B Hs  ZAXO{BI ~Xie¶

A´{G |e¶ º ß{BK{BI• ,≠B √{ ~KBl{ ·} ™iw X°Bc}{A ·¶k  ™iw {A ·yK{•o.  

 



 X•w {A ™liv ©X°Bc} ·By}¬BI SIe¶• ≠B ¬A ßs ≠B}{A B¢¶s mg•¶ ßK{A ™{BR{A ßs B}C

 ≠B ¬A ßsX•w {A ™liv ·} ©XZA•{A ™lcæA ·} BglI ·DI z{Y Zat¶s ,  ·} ©ZB}{A•

™iw {AA  ≠B ¬A |UAX¢ By}HI SIeC ™iw {A ´{G |eK ·C B o ,·¶l{A ·} B¢ æ

≠A•¢{A• ≠B}{A Sia ·¶I ™{eBt{A ™iw {A ßs |•æA B°ZBa} ·k LsZR A.  

™O¶K:  

  £ Hs ZUE uBtc ia• ´{G uBtc ia• ·} ßÆ•g nBlc |wK ¶ B}X k ß Bl¶

§ZBa} ·k BsAZR A . ©Z°Bj{A §Y° ´}aK≠•g{A ZBay A ©Z°Bj.  

 ßÆ•g{A nBlc{A ´}a¶ CA• BkBlcAXZA nBlc{A ´}a¶ B}y ,AO AZay } BkBlc.  

 ·C •° ≠B}{A ßs ©Z•}p} ß°• X•w {A ™liv ´{G Zj  B}X k NXR¶ B} ·Hs ·YG

 ·C |Iv ≠A•¢{A• ≠B}{A ·¶I |eBt{A Sia{A X k Zay K B¢ } ©XZA•{A ™¶Æ•g{A ™lcæA

X°Bc}{A ·¶k ´{G |eK. 

 

 ™¶Æ•g{A ™lcæA ·Dy• ·¶l{{ •XI¶• 

 {a B¢¶{G ©XZA•{AB}¶wKa} Bw¶Zi Ly 

 •XIK ß¢s z{Y{™iw {A ·} ™¶KE B¢ Dy  

C’   ·¶l{A B°AZK z{Y{ Sia{A ´{G JZvC  

£¶{k ß° B}} mvA•{A ßs .™y}a{A ¨ZK |¢s  

C 

C’
•° B}} XlIC ~C B¢¶{G JZvC XB¶e{A  ?£¶{k  

 
 
 
 
 
 
 
  



1-3  ™¶}y{A ™aAZX{AZBay Ω{:  

ZBay ºA B • Bv :  

2 /≠•g{A ZBay A ©Z°Bj     

•g{A ZBay A ß}aZBcK ºA ´R }{ ØOBt}{A Z¶¶pK{A ≠  ia• ·} ≠•g{A AY° Z}¶ B}{

·BM uBtc ia• ´{G uBtc.  

  

 N1 Ⅱ /ZBay ºA B • Bv  
 S ناظم 

   i1  

 ßÆ•g nBlc ßvΩ¶)SI ( ßs ·¶ia• ·¶I ΩeBs BRia   1وسط  I  

2وسط 
 X•Z•{A ™iw)I) (|yc{A .( ·y¶{)IN1 ( X k ~jB {A)I (  

 i2  
 Sia{A AY¢{.  

 )SI ( •)IN1 ( ·BsZl¶•Ka}® X•Z•{A.  N2  R  

  )i1(X•Z•{A ™¶•A`;)i2(ZBay ºA ™¶•A`

)i1 (° ßX•Z•{A ™¶•A` . ·y¶{)IR (Zay }{A nBlc{A.  

™¶•A`{A ß}a :i2  = ZBay ºA ™¶•A`.  RÎN2

•  ™IZOK{A S}aK ™¶{A•}{AXBO¶HI  

 

 ß • Bv ZBay ºA.  

• fZv ™IZOK{A §Y° ßs |}lKa¶  

 LBOZX{BI QZX})™{w }{By (xIi ¶  

ue  ZUE fZv fZw{A AY° ´{k  

u•O} ß A•iaG  •°•{}}≠B}{BI ≠•   

شعاع 
سمنعك

بلاستيك

 في بلاستيك) I2A(شعاع وارد  

شعاع  
  منعكس

بلاستيك 

 في الهواء) I1A(شعاع وارد 

)|yc{A(.  



™IZOK{A LA•iU:  

 ™}`R |aZ≈K ©XZA•)I1A( ·} ™lcCßÆ•g `¶¢OK x¶Zi ·k h¶IæA ≠•g{A 

,JaB } jRΩ s  ©Z¶Iy{A ™{w }{A ´{k §ZME)|IBw}{A |yc{A ({ iwa¶ B°XlI™iw {A ßsA 

≠B}{A Sia ·} ≠•g{A ™lcC ·} ≠`O byl ¶s ,  ~jkæA ≠`O{A B} ¶I ,≠A•¢{A •R

 £ }A I2¶{A |UAX Yt≠B}  uAZR A ™¶•A`I BsZR }i1.  

{ B lIKK |ΩU ·} B¢Æ`O ßs ™{w }{A ®•Ka} ´{k §ZMC jRΩ  ßÆ•g{A nBlc{A Z¶a}

 XO•¶ N¶R ß{ta{A B¢Æ`O ßs• ≠A•¢{A XO•¶ N¶R ®•{l{A≠B}{A£¶{k• ,:  

ZBay Ω{ |•æA ·• Bw{A:  

¶A•`{ ™wsA•}{A ~¶w{A |Oa • X•Z•{A B¶A•` ~¶v ·} ·¿A Z¶p |•XO ø} • ZBay ºA B

ß{BK{A LBaB¶w{A  :  

X•Z•{A ®•Ka} bt  ßs. 

XZA•{A nBlc{A ·} |y mw¶)I1A(Zay }{A •)A I2( ~jB {A •)AN1 (  

i1  0  10° 20° 30° 40° 50° 60° 70° 80° 90° 

i2  0  7°  15° 22° 29° 35° 40° 45° 48° 49° 

 
 
 
 
 
 
 
 
 

 



·B¶I{A ~aZ i1 = f(i2 ) X•Z•{A ™¶•A` LAZ¶pK{ |M}}{A i1 ºA ™¶•A` ™{ºXIZBay i2  ,

ß{BK{A ·B¶I{A ´{k |eRK s:  

 

  

               

   

  

  

  

  

  

 
• X k ·B¶I{A ~aZi1 = f(i2)  ™eBU ™vΩk XO•K º £ C jRΩ iIZK ·¶K¶•A`{A ·¶I

 ºG|OC ·}  ©Z¶pe B¶A•`) ·} |vC25° (·k ©ZBIk BI¶ZwK ·B¶I{A ·•y¶  ~¶wKa} iU

 CXI}{A ·} Z}¶• ,£K{XBl} |yc{A ·}:  

i1 = 1,33 i2  

•  ·¿A JaR { ßK}¶vK¶•A`{A ßI¶O¶· |•XO{A ≠|} |}y • ß{BK{A:  

  

0,643 0,500 0,342 0,174 0 sin i1 

0,485 0,375 0,259 0,131 0 sin i2 

1,000 0,985 0,940 0,866 0,766 sin i1 

0,755 0,743 0,707 0,649 0,576 sin i2 
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 ·B¶I{A ~aZI ~•w  ~Msin i1 = f(sin i2) 
 

 

0,2

0,4

0,6 

0,8 

1,0 
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 ·C ß B¶I{A ´ R }{A ™aAZX |ΩU ·} jRΩ:  

 

™Ia {A :

2

1

isin
isin

=

1

2

n
n

=n  ™}¶w{A ®•BaK • ™KIBM1.33  ßK ¶Zv ·k ZIlK ßK{A

·¶sBtc{A ·¶ia•{A  .ZBay Ω{ ß BM{A ·• Bw{A f  QBK KaA ·y}¶:  

ZBay Ω{ ß BM{A ·• Bw{A:  

 N¶R)n ( ´kX¶ , ia•{{ `¶}} LIBM ZBay A ™ ¶Zv ia•{A ß BM{A{{ ™Ia {BI ia•

|•æA.  

 , ·¶sBtc ·¶ia• ·¶I |eBt{A Sia{A ®•Ka} ZIk ßÆ•g nBlc Zay ¶ B}X k

 ZBay ºA• X•Z•{A BK¶•A` xwRK)i1( ,)i2  ( Sia{A AY¢{ ~jB {A m} ·BK{ycK}{A

™vΩl{A:  

n1 sin i1 = n2 sin i2 

 
 
 
 
 



™jRΩ}:   

• ©XR• ·•XI ZAXw} ZBay ºA ™ ¶Zv.  

  ™{BR ßs  ·¶K¶•A`{A ¨XRG ·•y)i1 ( •C)i2 ( ¨ZUæA ™¶•A`{A ·•y¶ ,™}•Xl}  

XZA•{A nBlc{A  ·C ®C ,z{Yy ™}•Xl} ·¶I |eBt{A Sia{A ´{k B¶}jB  ·•y¶  

uAZR A ·•X £vZKU¶s  ,·¶ia•{A.  

 ß{y{A bByl ºA• ®XR{A ZBay ºA:  

 s B}C B¢¶s JZKwK ßK{A ™{BR{A ßi1 •}¶w{A ·}90°,  

 

 ™¶XR ™¶•A` ·} JZwK ZBay ºA ™¶•A` ·Hs il .  

XZ• AYG ®C ,≠•g{{ ßayl{A n•OZ{A GXI} JaR•  

 bt  |OC ·}s , ≠A•¢{A ßs Zay ¶{ ≠B}{A ·} nBlc  

 ™¶•A`I ≠A•¢{A ßs ≠•g{A Zay ¶ ™¶XR{A ™¶•A`{A §Y°  

 I1 

I2  

 ناظم

I  

R  

  1وسط 

2وسط

 N1

N2  

S 

 ™}ÆBv.  

 
 

™¶•A` ™}¶v L By AYG ·y{  £¶s ZcK ¶ ®Y{A ia•{{ ™¶XR{A ™}¶w{A ·} ZIyC X•Z•{A

 ·BM ia•• ia•{A AY° ·¶I |eBt{A Sia{A ßvΩ¶ B}X k £ Hs ,ßÆ•g{A nBlc{A

ZpeC £K ¶Zv  B¶{y byl ¶ £ Hs ,|•æA ia•{A ™ ¶Zv ·}.  

 |vC ·BM ia• ´{G ZaBy ia• ßs ZcK ¶ •° ≠•g{{ ß{y{A bByl ºA N•XR iZc•

≠•g{{ AZay.  

}•}k•XZ•{A ™¶•A` ·} ZpeC B}•X ZBay ºA ™¶•A` ·•yK B  ia•{A ™ ¶Zv L By AYG

byl{BI byl{A• ,|•æA ia•{A ™ ¶Zv ·} ZIyC ß BM{A .  

 
 
 



™jRΩ}:  

  *™¶•A` m e¶ ®C ,Zay } ßÆ•g nBlc zB ° ·•y¶ B}X k I2 ·•y¶ ,~jB {A m}

 B}ÆAX:
220 π

≤≤ I.  

*  X•Z• ™¶•A` |OC ·}i1>iL º nBlc zB ° ·•y¶ B} G ,Zay } nBlc zB ° ·•y¶ 

Zay } . ·Dy• ,·¶ia•{A ·¶I |eBt{A Sia{A ´{k ≠•g{{ ß{y bByl A zB ° ®C

©EZ} SIeC Sia{A AY° ™¶{BM} . ·} Z¶My ßs ß{y{A bByl ºA ©Z°Bj L}XUKaA Xv•

BwRº ¨Z a B}y B¢kA• C m¶}OI Z¶jB }{By ™¶ZeI{A ©`¢OæA.  

  

  

ia•  n  

≠B}  1,33  

|• BM¶G  1,36  

z¶KaΩI  1,50  

QBO`  1,50  

bD} 2,42 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 



LBw¶IiK  

1- ™¶ZeI{A uB¶{æA:  

 |ycK¶{A u¶{{A ®ZeI·} ·¶`yZ}K} ·¶t¶{  ·¶KsBtc ·¶KXB} ·} ·¶k• e}

·¶Kt{KU}ZK}•Zy¶}{A ™IKZ ·} B}°AZiv ,, J{w{A) £K ¶Zvn1  ( ß{UAX{A ≠Bip{A •

) £K ¶Zvn2  (|UAX ·AX•O•} ,  ®ZeI{A u¶{{A ™¶B}R{ ·yAX ·•{ ®Y ßOZBU ≠Bio

™¶OZBU{A |}A•l{A ·}).|yc1.(  

  

  

  

  

  

 ™ ¶Zw{A)n2 ( ·} ZpeC ™ ¶Zw{A)n1) (|yc2 (·C ®C  X•Z•{A ™¶•A`)i1 ( ·} ZIyC

™¶XR{A ™¶•A`{A.  X k ß{y bByl C NXR¶ £¶{k•)I(,)J( ,)K( ,)L ...( ·C ®C

u¶{{A |UAX £O•} ßÆ•g{A nBlc{A  ~K¶• LBaByl ºA |gtI ™{¶•i LBsBa}{ §ZBcK A

AX ©ZZyK}{A®ZeI{A u¶{{A |U.  

  

  

  

  

  

  

 n1  n2

 قلبال 

  غطاء داخلي

  غطاء خارجي غامض

n1

n2

 القلب

بصري بنية ليف .1شكل انعكاس آلي على السطح الفاصل . 1شكل
ين القلب و الغطاء الداخلي

 

  ب

 1شكل  

I 

j 

K  

L 

  غطاء داخلي

 
 



 

•  Ji{A ßs ™¶ZeI{A uB¶{æA |}lKaK) ≠A`OæA fRtK ßK{A ©`¢OæA ©≠BgG

·Ba ¬A ~aO{ ™¶{UAX{A  ®ZeI{A u¶{{A ZBj } |B}lKaBIFibroscope.(  

• aK B}y ™¶y{aΩ{A ßs |}lK) ,uKB¢{A ©`t{K{A .( QA•}æA ™¶ÆZ} Z¶o B¢¶s ©ZcK }{A

≠•g{A ™l¶Ii bt  ·} ·y{•.(  

2- JAZa{A: 
 ·Ba √{ •XI¶ ,J• O{BI ™laBc{A ®ZBRe{A ßs ™eBU ,ZR{A ©X¶Xc{A ~B¶æA ßs

 ·yB}æA §Y° ßs xsæA ´{G Zj ¶ ®Y{AB¢ Dy• §B¶} LAY ZBRI ≠BvZ`  ,™yZRK}

©X°Bc}{A ™wi }{BI ©XOA•K} ZBOcæ ™I•{w} AZ•e X°Bc¶ Xv•. y• ßs AY° |

º mvA•{A  ´}a¶ AY{ ,·¶l{{ z{Yy •XI¶ B} G £{ X•O•"JAZa{A."  

  ™¶Æ•g{A ™lcæA ZBcK A ·} BvΩi A ™¶l¶Ii{A ©Z°Bj{A §Y° Z¶atK ·y}¶•

 ™a BOK} Z¶o ©Z¶UæA §Y° L By AYG B¢¶s ZcK K ßK{A iBa•æA ßs B°ZBay A•

™wIBa ™{M}C ßs B ¶CZ B}y.  

° ©Z°Bj{A §Y° ßs NXR¶ B}• mvA•{A ßs u{DKK hZæA ZA•OI ≠A•¢{A ™wIi ·C •

B¢KZAZR ™OZX ßs ™t{KU} LBwIi ·} . ·•yK ™IZK{A Sia ·} ™I¶Zw{A ™wIi{Bs

 •R  B ltKZA B}{y XZIC ·•yK B¢¶{K ßK{A LBwIi{A• ,B¢v•s ßK{A ™wIi{A ·} ·UaC

´{kæA .B¢¶s ≠A•¢{{ ™ ¶l} ™sBMyI `¶}KK ™wIi |y |lO¶ AY°• .wIi{A ·•yK• ™

 B}{y BÆ¶cs BÆ¶c ™sBMy{A XAX`K• ,hZæA Sia ·} ™I¶Zw{A ™wIi{A ß° ™sBMy |væA

´{kæA •R  B ltKZA.  ßs ZcK K B}X k ™¶Æ•g{A ™lcæA ·DI |•w{A ·y}¶ £¶{k•

 ß BlK u•Zj{A §Y° ßs ≠A•¢{A ,≠A•¢{{ ™t{KU}{A LBwIi{A B¢vAZKUBI LAZBay A  

aOø{ ™KIBM Z¶o ©Z•e ßil¶ ®Y{A ≠ßc{A™yZRK} •XIKs ,B¢ayl¶ ßK{A ~B.  

  

  



  

  

  

  

  

  

Z•e ¨ZKs hZæA Sia ·} ™¶KE B¢ Dy• •XIK X°Bc}{A ·¶k ´{G |eK B}X k•A 

 Sia ´{k ≠B}a{A ™vZ` X°BcK B}y ,©X°Bc}{A ™wi }{BI ©X•O•}{A ≠B¶cø{ ™I•{w}

 , ™t{KU}{A £KBwIi ·¶I ≠A•¢{A ™¶yZR JIaI ™yZRK} ZBRI B¢ Dy •XIKs hZæA  

  

w¶IiKLB  

™IaB } LB}{yI LBoAZt{A ø}A.  

1 - C - |lKc}{A TBIe}{A• b}c{By A≠•g ZXe¶ ®Y{A ~aO{A ´}a¶ ......B¶Æ•g.  

سخونة أقل هواء

بادية هواء ساخن ضوئية أشعة مراقب

مستقيمةأش ضوئية عة

 سراب

منحنية الأرضأشعة

C -   •g{A ´w{KK ßK{A ~BaOæA ´}aK B}yB}BaOC ≠ ....... 

2 -  * byBk Sia ´{G ≠A•¢{A ßs XZK ßK{A ™¶Æ•g{A ™lcæA .... ßs• ≠A•¢{A •R

 .....X•Z•{A ®•Ka}.  

 *A ·} |y mw¶ nBlc{ .....• byl }{A nBlc{A•  ........®•Ka} ßs......  

 *X•Z•{A ™¶•A`...........bByl ºA ™¶•A`. 

3 -  ß Bl¶ £ Hs ZUE uBtc ia• ´{G uBtc ia• ·} ßÆ•g nBlc |wK ¶ B}X k

 .......§ZBa} ·k . ©Z°Bj ©Z°Bj{A §Y° ´}aK ........≠•g{A.   

 
 
  

 



 

™¶{BK{A ™{ÆaæA ´{k JOC:  

4 - ¶ B}X k ™}•Xl} X•Z• ™¶•A`I ™¶OBO` ™R¶te ´{k ßÆ•g nBlc XZ ·Hs ,

ßÆ•g{A nBlc{A AY°:  

C- ~jB {A ·} BIZKw} uZR ¶.  

J- ~jB {A ·k AXlKI} uZR ¶.  

Q- uZR ¶ º.  

X - B¶{y byl ¶.  

5 -  X•Z• ™¶•A`I ™¶OBO` ™R¶te ·} ™iw  ´{k ßÆ•g nBlc XZ¶ B}X k

JZBwK B¢K}¶v90° ßÆ•g{A nBlc{A AY° ·Hs ,:  

C- uAZR A ®C £{ NXR¶º.  

J- ß{y bByl A £{ NXR¶.  

Q- ®XR ZBay A £{ NXR¶.  

  

  

  

  

  

  

  

  

  

  



2 - LBaXl{A 

  

            

                      

 
 
 
 
 
 
 
 
 
 
 

™¶{•C LBiBc:  

 ™{E •C LAZBj {A J¶yZK ßs |UXK ™¶OBO` ~BaOC ·} zX¶ £¶{k mwK B} m}O |•BR

C ©≠AZw{{ ™{}lKa}{A ©ZIy}{A •C  Z¢O} •C Z¶•eK{A≠B¶cæA Z¶IyK • . ™liv |y JZv

 Zj A ~M ,J•Ky} f  •C ©Z•e ·} B¢¶{k L{eRK ßK{A ™¶OBO`{A miw{A ·}

X¶lI ~aO ´{G B°ZIk . ~M º•C B¢{yc N¶R ·} , ·¶t e ´{G miw{A §Y° |y u e

 L}v ßK{A LAX°Bc}{A• JZBOK{A u{KU} ·} B¢¶{k L{eRK ßK{A ™O¶K {A JaR ~M

B¢I.  

 ´{k z{ LXI• ≠B¶cæ AZ•e B¢{ΩU ·} L¶CZ ´K{A ™¶OBO`{A ~BaOæA §Y° ·} |y

B¢Kl¶Ii Z¶o )™I•{w} •C ©X¶lI •C ™I¶Zv (.. ´}aK™aXk . ™}{y z{ ßR•K AY B}

 ™IR ·¶I• B¢ ¶I B¢IBcK XOKa , LBaXl{A §Y° |BycC ¨ZUC ©Z} fRtK ?™aXk

bXl{A .?™aXl{A ß°B} ·YG  

 



2-1  ™aXl{A u¶ZlK:  

 l{A ,bΩw¶ay¶{I{A ,QBO`{By ™sBtc ©XB} ·} n• e} ~aO |y ß° ™aX...  

 • ß° z{Yy ·¶¢O•I X•XR} • b BOK} uBtc ia• ·} ™t{ª} ™¶Æ•g ™{}O |y

•Ka} £O• • ®•Zy £O•I •C , ·¶¶•Zy.  

 ™w¶vZ ™aXk ß}a ·¶KZÆAX{A ®Ziv ßte  ~B}C Ω}¢} B¢y}a ·•y¶ ™aXk |y

 ™aXl{A ß¢O•{ ·¶K •y}{AR1  ,R2.  

 

  
R1 

  

  

  

 ·Bk•  LBaXl{A• : 

 ™I¶Zv L By AYG ™{XKl}• ©ZIy} B¢ C £{ΩU ·} B¢¶{G B Zj  AYG ≠B¶cæA B { •XIK n•

£ k ©X¶lI L By AYG ™I•{w} •XIK• ,£ } . n• {A AY° ´}a¶™IZw} ™aXk  ·} jRΩ¶•

™w¶vZ £sA•R ·C ßaX ¢{A £{yc ™¶RB .ß{BK{By n• {A AY° u e  , £¶{k•: 

1- l{A ™w¶vZ{A uA•R{A LAY LBaX)™IZw} LBaXk •C: ( 

 ™IXR}{A ™aXl{A• ™¶•Ka}{A ™aXl{A• ™¶{Ω¢{A ™aXl{A B¢ } XO s ,B¢{BycC ßs u{KUK•

·¶¢O•{A.  

     

  

  

    

LBaXl{A ·} n• {A AY¢{ ß}Bj {A `}Z{A |M}¶ §ΩkC |yc{A    .  

 الوجهينمحدبةمحدبةمستويةهلالية

Δ

R1 

OO2 

Δ’
O1 

المقربة العدسة رمز



2-  ™j¶{o uA•R LAY LBaXk)©XlI} LBaXk:( 

    

  

  

  

  

M{A u e{A •°•|•æA u e{A ·k `¶}K¶• , LBaXl{A ·} ß B)™IZw}{A LBaXl{A (

 AYG ™{XKl}• ©Zpe} B¢ C £{ΩU ·} B¢¶{G B Zj  AYG ≠B¶cæA B { •XIK n•  £ DI

£ k ©X¶lI L By AYG ™{XKl} •XIK• ,£ } ™I¶Zv L By . ™aXk n• {A AY° ´}a¶

™j¶{o £sA•R ·C ßaX ¢{A £{yc ™¶RB  ·} jRΩ¶• ©XlI}. 

  

  

  

  

  

 nA• C ´{k z{Yy ß°• :·¶¢O•{A ©Zlw} , ·¶¢O•{A ™IXR}...  

§ΩkC |yc{BI |M}} ß}Bj {A B°`}Z•.  

2-2 LBaXl{A fA•U:  

  

  

  

  

 

Δ

 

O
R1 

R1 
O

Δ’
O1 

O2 

 محور بصري
 رئيسي

 محور بصري
 ثانوي

 مرآز بصري



* ®ZeI{A `yZ}{A:  

™iw {A •°• ™aXl{A `yZ} •° O  ®ZeI{A Z•R}{A m} ™aXl{A `yZ} miBwK ™iw

 ßa¶ÆZ{AΔ ™aXl{{.  

•° O  ®ZeI{A Z•R}{A m} ™aXl{A `yZ} miBwK ™iw

 ßa¶ÆZ{AΔ ™aXl{{.  

 ™iw {A z{Yy •° •O B¢ } Z}¶ ßK{A  `B¶KOA X k N¶RI ,™aXl{{ ßa¶ÆZ{A Z•R}{A

£{ NXR¶ º £ Hs , ®ZeI{A `yZ}{A AY¢I AZ•Z} ™aXk ZIk ßÆ•g nBlc ®C 

B}¶wKa} Z}¶ |I uAZR A.  

 ™iw {A z{Yy •° •O B¢ } Z}¶ ßK{A  `B¶KOA X k N¶RI ,™aXl{{ ßa¶ÆZ{A Z•R}{A

£{ NXR¶ º £ Hs , ®ZeI{A `yZ}{A AY¢I AZ•Z} ™aXk ZIk ßÆ•g nBlc ®C 

B}¶wKa} Z}¶ |I uAZR A.  

 *xZBR}{A:  *xZBR}{A: 

ß{B¶U{A xZR}{A ™IZw} ™aXl{ ß{B¶U{A xZR}{A ™IZw} ™aXl{:  

* Z•R}{{ ™¶`A•} ™¶Æ•g ™}`R ™IZw} ™aXk ´{k iwa  ·} QZUK B¢ C jRΩ s  

  

                                

  

™aXl{A  ™iw  ßs JZBwKK ß° •F’  Z•R}{A ·}™iw {A §Y° ´kXK ß{B¶U{A xZR}{A 

™IZw}{A ™aXl{{. 

: u¶ZlK 

 

 

 

F’ 

ا نقطة من المحور تتقارب فيه والخيالي لعدسة مقربة ه محرقالا
.الأشعة المنكسرة المقابلة لأشعة واردة موازية للمحور  

 



ß{B¶U{A xZR}{A ©XlI} ™aXl{:  

* } ™aXk ´{k iwaXlIZ•R}{{ ™¶`A•} ™¶Æ•g ™}`R ©  ·} QZUK B¢ C jRΩ s

™aXl{A KK ß° •,XkBI  B¢KAXAXK}A miBwKK• ™iw  ßsF’  Z•R}{A ·}™iw {A §Y° ´kXK 

ß{B¶U{A xZR}{A ©XlI}{A ™aXl{{.  

 

                 

      

 

 

: u¶ZlK 

 

 

 

 

F’

  ا نقطة من المحور تتقارب فيه وة هبعدالخيالي لعدسة م محرقالا
.الأشعة المنكسرة المقابلة لأشعة واردة موازية للمحورامتدادات  

 



• {AxZR} ß}aO{A ™aXl{:  

 ßs ™¶Æ•g ™iw  B lg• AYG)F ( ©ZjB K}{A _{)F’ ( ,®ZeI{A `yZ}{A ´{G ™Ia {BI

 ßK{A ™lcæA ·C jRΩ™aXl{A ´{G B¢{aZK ™IZw}{A •} ™aXl{A ·} QZUK Z•R}{{ ™¶`A

 ´}aK ,)F (AxZR}{ ß}aO{A ™aXl{{ ™IZw}{A. 
 
 
 
 

               

  

 

  

  

  

u¶ZlK:  

  

  

  

™jRΩ}:  

{A ·G·¶vZR}  B}° ß{B¶U{A • ß}aO{AvZR} |eK ™¶Æ•g{A ™lcæA ·æ ·B¶w¶wR ·B

 iBw {A ´{G ™w¶wRF  •F’. 
 
 

       

حيث أنّ نقطة من المحور  والجسمي لعدسة مقربة ه محرقال
  .آل الأشعة الصادرة عنها تخرج من العدسة موازية للمحور

F

F’F’ O



 
 

B¶}aO BvZR} ©XlI}{A ™aXl{{ ·C B}y F } AZjB K}ß{B¶U{A xZR}{A m F’.  

  

  

  

  

 

* {A XlI{AvZR}ß ™aXl{:  

{A XlI{AvZR}ß  ·¶I XlI{A •° ™IZw} ™aXl{

™aXl{{ ®ZeI{A `yZ}{A {A•xZR} ßa¶ÆZ{A 

ß{B¶U{A xZR}{A •C.  

f = OF = OF’ 
ßvZR}{A XlI{A J•{w} ´}a¶  

Z¶IyK{A ÿ̀ }Z{BI £{ `}Z¶•C  ´}aK ©XR• £{• , ©Z¶ay{A(Dioptrie).  

C = 1/f                         
  

2  -LBaXl{BI Z•e{A |ycK  

™aXk uZi ·} ©Bil}{A Z•e{A fÆBeU:  

 *™IZw}{A ™aXl{A:  

  ´{G ™aXl{A ZIk Zj A• , ©Z•e •C ©X¶ZO •C JBKy ™Rte ~B}C ™IZw} ™aXk mg

B¢t{U £Klg ®Y{A ≠ßc{A . ?jRΩK AYB}  

©ZIy} B¢ Dy ©Z•e{A •C uZRæA ¨ZK z DI zc º.  

F’F’ O

 



·¿A Zj C  ZIk ©ZOc ´{G ΩM} Zj K ·Dy , ©X¶lI ≠B¶cC ´{G ™aXl{A bt  ZIk

©YsB {A .™I•{w} ©X¶lI{A ©ZOc{A ¨ZK z Hs ™IZOK{A §Y¢I ~•wK B}{ ?jRΩK AYB}s .  

 ·} ™aXl{A ©A`A•}I• ,©ZcBI}{A b}c{A ™lcC ´{k B¶X•}k ™IZw}{A ™aXl{A ·¿A mg

XlIK ·C |•BR ™¶Æ•g ™lwI ¨ZKs ™vZ• mg u{U{A)JZwK •C ( ™aXl{A ·k ™vZ•{A

™iw y Z¶eK ·C ´{G B°XBlIC fvB KK ™¶Æ•g{A ™lwI{A ·DI jRΩKs . L C• Ω¶{v uv•K

J¢K{K Xv• ™iw {A z{K ßs X•aK ™vZ•{A ·DI jRΩKs mg•{A AY° ´{k . iw {A z{K

™aXl{A xZR} ºG ß°B}.  

B¢ DI ™IZw}{A ™aXl{A ·k |•w  £¶{k•:  

  

 *©XlI}{A ™aXl{A:  

 X¶l ©Z}{A §Y° ©XlI}{A ™aXl{A m} §B ¶CZ B}{ ™{MB}} JZBOK.  

 ´{G ™aXl{A ZIk Zj • , ©Z•e •C ©X¶ZO •C JBKy ™Rte ~B}C ™IZw} ™aXk mg

B¢t{U §B lg• ®Y{A ≠ßc{A .©Zpe}• ™{XKl} ©Z•e{A •C uZRæA ·DI jRΩ s.  

ZOc ´{G ΩM} Zj  ·Dy , ©X¶lI ≠B¶cC ´{G ™aXl{A bt  ZIk ·¿A Zj ZIk ©

©YsB {A .™{XKl} ©X¶lI{A ©ZOc{A ·DI jRΩ s)™I•{w} Z¶o .(  

 ·} ™aXl{A ©A`A•}I• ,©ZcBI}{A b}c{A ™lcC ´{k B¶X•}k ™IZw}{A ™aXl{A ·¿A mg

 ™aXl{A ·k ™vZ•{A Ω¶{v XlI  ™¶Æ•g ™lwI ¨Z s ™vZ• mg  B¢ } JZw{BI• u{U{A

-  J¶Zv ~aO{ B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k ©ZIy}• ™{XKl} ©Z•e ßilK

B¢ }.  

- B¢ k X¶lI ~aO{ B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k ™I•{w} ©Z•e ßilK.   

- KOK B}X k B¶Æ•g Bi•ZU} ™{yc} JZBwKK B¢ Hs ™¶`A•K} ™¶Æ•g ™}`R B°`B

 £aCZ ·•y¶ ®C ,™aXl{A xZR}™IZBwK}{A ™lcæA miBwK ™iw. 

 



I XB¶X`BI XAX`K ™¶Æ•g{A ™lwI{A XBlIC ·DI jRΩ s ®Y{A ≠ßc{A ,™cBc{A ·k ™vZ•{A Xl

 z{Yy ß l¶ AY°• , XkBIKK ©XlI}{A ™aXl{A ZIk ©ZB}{A b}c{A ™lcC ·DI ~yR  B {lO¶

 ™¢O{A ·} ·y{• ™iw  ßs miBwKK ßK{A ß° ©XkBIK}{A ™lcæA §Y° LAXAXK}A ·DI

™aXl{{ ¨ZUæA)b}c{A ™lcæ ™¢OA•}{A ™¢O{A.(  

DI ™IZw}{A ™aXl{A ·k |•w  £¶{k•B¢:  

  

™aXlI ™{yc}{A ©Z•e{{ ßaX ¢{A ~aZ{A:  

 AYy• ,™}XUKa}{A ™aXl{A n• I x{lKK B¢¶{k |eRK}{A ©Z•e{A n•  ·DI BwIBa B ¶CZ

 ·¶vZR}{{ ™Ia {BI ~aO{{ ßIa {A mg•{AF •F’  ™aXl{A `yZ}•O .  

 
 
 
 
 
 
 
 
 

-  J¶Zv ~aO{ B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k ©Zpe}• ™{XKl} ©Z•e ßilK

B¢ }.  

- B¢ k X¶lI ~aO{ B¢{ΩU ·} ©ZcBI}{A ™¶ªZ{A X k ™{XKl} ©Z•e ßilK.   

- K B}X k B¶Æ•g Bi•ZU} ™{yc} XkBIKK B¢ Hs ™¶`A•K} ™¶Æ•g ™}`R B°`BKO

©XkBIK}{A ™lcæA LAXAXK}A miBwK ™iw  £aCZ ·•y¶. 

 



™IZw} ™aXlI ™{yc}{A ©Z•e{{ ßaX ¢{A ~aZ{A:  

w {A ·} ™k•}O} ·} ~aO{A u{DK¶ |y{• ,™¶Æ•g ™lcC ZXeK ßK{A ™Æ¶g}{A iB

 ™iw {A ·} ZXBe nBlc A `ZBI nBlc £wsA•¶ ™aXl{A ß¢O• XRC ´{k ivBa{A• ΩM}

 ™iw {A ·} Z}¶• ,ZU¿A £O•{A ·}A’  ZIKl  ™aXl{A §Y¢{ ™Ia {BI £KZ•e |M}K ßK{A

 AZ¶pe B}aOAB  ™iaA•I £KZ•e ·¶¶lK X¶Z • ®ZeI{A Z•R}{A ´{k B¶X•}k

™aXl{A : 
 
  

  

  

  

- ™iw {AA B¢KZ•e• ®ZeI{A Z•R}{A ´{k XO•KA’  Z•R}{A ´{k Bg¶C XO•K

®ZeI{A  

- ™iw {A ·} x{i ¶ ®Y{A ßÆ•g{A nBlc{AB ®ZeI{A `yZ}{A ·} ZB}{A•O  º

uAZR A £{ NXR¶ 

- ·} x{i ¶ ®Y{A ß BM{A nBlc{AB  ™aXl{A ·} `ZI¶ ®ZeI{A Z•R}{{ ®`A•}{A•

™iw {BI AZB}F’ B¶U{A ©ZªI{A™¶{) .·} x{i } N{BM nBlc ~aZ ,X¶yDK{{ ,·y}¶B 

 ™iw {A ·} AZB}•F ®ZeI{A Z•R}{{ B¶`A•} ™aXl{A ·} `ZI¶s ™¶}aO{A ©ZªI{A( ,

 ™iw {A ©Z•e |M}K ßK{A ™iw {A ßs ©`ZBI{A ™lcæA miBwKK . ·¶Kiw {A ·¶KB° ™iaA•I

AB £KZ•e ~aZ ·y}¶ ~aO{{ ·¶K{M}}{AA’B’B¶aX °. 

-  ·•y¶sA’B’ }{A·} £O•A’  •RB’~aO{A |B¶U |M}¶AB JaR• ,

BI•{w} •C ºXKl} ·•y¶ Xv ™aXl{{ ™Ia {BI ~aO{A ™¶lg•.  

A

B
A’

B’

O
F

F’

 ’A’Bالصورة الحقيقية 
 ABالجسم الحقيقي 

 



-  ™t{KU}{A LºBR{A ßs ~aO{A ©Z•e B¶aX ° ≠´c  ™w¶Zi{A bt I

ZyY{BI fU • ,™aXl{{ ™Ia {BI ~aO{A nBg•æ:  

-  ~aO{A ™{BRAB ß}aO{A xZR}{A |IvF) ZIyC XlI{A X kf( 

- O{A ™{BR ~aAB ß}aO{A xZR}{A X kF) ®•Ba¶ XlI{A X kf(  

-  ~aO{A ™{BRAB ß}aO{A xZR}{A XlIF )xZR}{A ·¶IF  `yZ}{A•

™aXl{{ ®ZeI{AO( 

-  ~aO{A ™{BRAB  •Ba} XlI{A X k2f . 

©XlI} ™aXlI ™{yc}{A ©Z•e{{ ßaX ¢{A ~aZ{A:  

  

- LA•iU{A bt I 

 B¶aX ° ~aZ  ™wIBa{A  

 ™Ia {BI ~aO{ ©Z•e{A  

 Xl{{©XlI}{A ™a. 

  

  

  

  

  

 * ™aXl{A LBvΩk 

-  £KZ•eI ~aO{A fÆBeU iIZK ßK{A LBaXl{A BKvΩk ´ilK) £{•i

™aXl{A ·k §XlI•(  

B

A’ 

’

F

F

O

A’B  ’الصورة الوهمية 

 ABالجسم الحقيقي

 



 *xsAZK{A ™vΩk :™aXl{A ·G |•w   ®ZeI{A B°`yZ} ßK{AO  ™iw {BI xsZK

 A)~aO{ (™iw {A’ )©Z•e{.( ©Z•e{A ™iw {A X¶XRKI S}aK §Y° xsAZK{A ™vΩk•

 Z•R}{A ´{kB}•{l} ~aO{A mg•} ·•y¶ B}X k ®ZeI{A .ß° ™vΩl{A• :  

  

  

  

LZBy¶X ™vΩk ™vΩl{A §Y° ´}aK.  

- Z¶IyK{A ™vΩk :Z¶IyK{A uZl¶γ  |•i{ ·¶K¶ZIO{A ·¶K}¶w{A ·¶I ™Ia {BI

 ©Z•e{A A’B’~aO{A |•i•AB™vΩl{BI ´il¶• , :  

  

              

  

- g• L By AYG B}¶s XXR¶ |}Bl}{A AY° ©ZBcG ·G ~aO{A• ©Z•e{A BK¶l

 XRA• §BOKBI)·BI•{w} •C ·ºXKl} ( ·¶Kt{KU} ·¶K¢OI •C) ZU¿A• |XKl} B}°XRC

J•{w}.(  

 
 
 
 
 
 
 
 
 
 
 

 

''' OA
OA

BA
AB

==γ 

'
11

'
1

OAOA
+=

f



™jRΩ}:  

-  `yZ}{A §CXI} ·•y¶ N¶RI ,™aXl{A Z•R} ´{k º•}R} B¢O•} AZ•R} ZBKU

®ZeI{AO  ®X•}k Z•R} ´{k ZBKU  B}y ,≠•g{A ZBcK A ™¢O ß° ™IO•}{A £K¢O•

{k£ws• ºXKl} ·•y¶ ®Y{A ~aO{A £¶O•K{ ™wsA•} ™IO•} ™¢O £¶ . nBg•C XXRKK £ }•

 AY¢I £O•}{A ®ZeI{A Z•R}{A ´{k ™¶ZIO{A LB¶MAXR¬BI £KZ•e• ~aO{A ·} |y

|yc{A.  

 

  

 

 

 

 

 

  

|BM} -1:  

®ZªI{A B°XlI ™IZw} ™w¶vZ ™aXk f= 0.5 m   . B°Z•R} ·•y¶ N¶RI ™k•g•}

 B¶{•vBc ßa¶ÆZ{A . mg•¶ ~aO ™aXl{A §Y¢{ ßa¶ÆZ{A Z•R}{A ´{k B¶X•}k

≠ßg}AB  £{•i4cm  ™iw {A ·•yK N¶RI ,A  ßa¶ÆZ{A Z•R}{A ´{k ™lvA•

 ™sBa}I B¢ k XlI¶•0.75m .  

 

C -  ©Z•e{A ™l¶Ii• mg•} ·¶kA’B’  ~aO{{ ™{ycK}{AAB .  

J -   B¢¶{k |eRK}{A PÆBK {A ·} XyDK{A ·} z y}¶ B¶aX ° B}aZ `O C. 
 
 

B
 جهة انتشار الضوء

A O

f f’ 

A’ 

B’ 



JA•O{A:  

C -   ~aO{AAB  XlI ´{k X•O•} ßw¶wR0.75m • , ™aXl{A ·} f = 0.5 m .  {AAB  XlI ´{k X•O•} ßw¶wR0.75m • , ™aXl{A ·} f = 0.5 m .  

J -   LBaXl{A ™vΩk x¶IiKI: J -   LBaXl{A ™vΩk x¶IiKI: 

'
11

'
1

fOAOA
+= 

5.0
1

75.0
1

'
1

+
−

=
OA

  

  

 XO  £ }•:  mOA 5.1' =  ™¶w¶wR ©Z•e{A ·C ®C , JO•} ZAXw} •°• ,

 ZAXw}I ™aXl{A ·k XlIK•1.5 ZK}.  

L -   ™vΩl{A x¶IiKI :
'' OA

OA
=  XO:  

' BA
AB

=γ

    

 

5.0
5.1
75.0

''
4

−=
−

==
BA

γ  

 XO  £ }•: cmBA 8'' −=  

™I•{w}• ™¶w¶wR ©Z•e{A ·C ®C , J{Ba ZAXw} •°•.  

  

  

  

  

  

|BM} -2  

®ZªI{A B°XlI ©XlI} ™aXl{ ßa¶ÆZ{A Z•R}{A ´{k B¶X•}k ßw¶wR ~aO mg•¶20cm 

 XlI ´{k•30cm ®ZeI{A B°`yZ} ·k .• mg•} ·¶k AY¢{ |ycK}{A |B¶U{A ™l¶Ii

~aO{A.  

B
A’ f’

A Of

B’ 



JA•O{A:  

 ®C , ßw¶wR ~aO{AOA<0 .  

©XlI} ™aXl{A  

 ™vΩl{A ·}: 
'

11
'

1
fOAOA

+=B ¶X{:  

''' OA
OA

BA
AB

==γ  

 XO  £ }• :OA =- 12cm  . ß¢s ~aO{A ™¢O ßs mwK ©Z•e{A ·C ®C

 ™¶}°•.  

Z¶IyK{A JBaR:  

4.0
30
12

'''
=

−
−

===
OA
OA

BA
ABγ  

Z¶IyK{A £ } ZpeC •°• ,~aO{{ ™Ia {BI J•{w} Z¶o |B¶U{Bs , JO•}.  
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