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 - ™¶w¶IiK |B}kC.  
                                                      

™¶K•e{A QA•}æA fÆBeU hlI:  

                                                                        

 LA`A`K°A ºG •° B} fUc ßKtc ·} ZXBe{A L•e{A ·C ·¿A |¶UK  ·C B y}¶

 ™¶y¶ By¶} ™¶•Zy SiaC xs• £I i¶R}{A ≠Bgt{A ßs ZcK K) NXR¶ ZBcK ºA ·C B}{Bi

 ™{BR ßs B ¶CZ B}y •Ka} Sia ´{k b¶{•,LB°BOKºA m¶}O ßs ®C, rAZt{A ßs

≠B}{A Sia (} ·•yK~{yK}{A ~s B°`yAZ.  

 

 

 

 

 

 

 

 

 

Z•X{A:   

 ·¶K`A`K°A ·¶I |eBt{A ·}`{A ß}a)¶I AZigA· (`}Z{BI £{ `}Z¶• ,Z•X{AT 

 ™¶ BM{A £KXR••(s) .  

{AKA•KZ:   
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 XXk ß}a  B}yLA`A`K°ºA `}Z{BI £{ `}Z¶• ,ZKA•K{A ©XRA•{A ™¶ BM{A ßsf  £KXR•• ,

 `KZ¶¢{A(Hz).  

  

ZBcK ºA ™kZa:   

´}aK sBa}{A,™O•}{A ZBcK A ™kZa ·}`{A ©XR• |ΩU JAZigºA B¢liw¶ ßK{A ™ 

`}Z{BI B¢{ `}Z¶•V  ZK} B¢KXR••/ ™¶ BM(m/s).  

™O•}{A |•i:   

 ·¶K}v ·¶I ™sBa}{A ´}aK B}y)·¶Zlv •C (™O•}{A |•i ·¶¶{BKK},  B¢{ `}Z¶•

`}Z{BIλ   ZK}{A B¢KXR••(m).  
  .وهناك علاقة بين هذه المقادير آلها

  
  
  

}KlK©ZAZR{A ™OZX ´{k ≠A•¢{A ßs L•e{A ZBcK A ™kZa X . ©ZAZR{A ™OZX ßts

™¶XBl{A )20 ™¶•ÆB} ™OZX(   ™IKZ} ·} ™kZa{A §Y° ™}¶v ·•yKm/s 340  , 
380m/s ©ZAZR ™OZX X k100°C  . Z¶o ¨ZUC iBa•C ßs L•e{A ZcK ¶•

™t{KU} ZBcK A LBkZaI ≠A•¢{A . ßs ,≠B}{A ßs ZcK ¶ L•e{A ·Hs AYy°• ™OZX

 ™kZaI ,™¶XBl{A £KZAZR1500m/s, ™OZX• ≠B}{A ipg |M} ≠B}{A ™l¶IiI x{lKK •

£KR•{}. 
 

iBa•æA hlI ßs L•e{A ™kZa ~¶v z¶{G:  

  

™¶`Bp{A iBa•æA  

T = 1
f

λ=VT 
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ia•{A  ≠A•¢{A)20°~( ≠A•¢{A)0°~( H2 CO2  

ZBcK ºA ™kZa m/s334  m/s321.29 1270m/s 258m/s  

  

™{ÆBa{A iBa•æA  

ia•{A  ≠B}{A ZRI{A ≠B} Ziw}{A ≠B}{A  ß{¶M¶¬A |•Ry{A 

ZBcK ºA ™kZaX k)20°~( m/s1450  m/s1531 m/s1496 m/s1170  

  

™I{e{A iBa•æA  

ia•{A  fBeZ{A Yº•t{A ~•¶ }•{æA JcU{A QBO`{A  

 ™kZa

ZBcK ºA 

m/s1250 m/s5050 m/s5200 m/s4000-1000  m/s5000-3500  

la™¶K•e{A ™O•}{A ™:  

©XBk `¶} ™t¶lg LA•eC• ™¶•v LA•eC ´{G L•e{A . ™laI `¶¶}K{A AY° x{lK¶  

·YæA ´{G LA•eæA |w ¶ ®Y{A ≠A•¢{A LA`A`K°A.  £ Hs ®XBk L•eI ·Ba G ~{yK AYHs

 ™}¶v ·} ·•¶{}{A ·} A≠`O JZBw¶ ≠A•¢{A ipg ßs Z¶pK ~{yK}{A ~s ~B}C NXR¶

®•O{A ipg{A, m}a{A ™aBR `B¢O ™¶aBaR ·¶I¶ AY°• .  

·G ßs •° `A`K°A ZBcK A ™¶y¶ By¶}{A ™vBi{{ ZBcK A Lv•{A bt.  BaBaRG NXR  ßy{s  

 B°ZXv ™vBi ßtyK ®XBk JBc ¨X{ L•e{BI10-16
 mIZ} ZK}¶K a |y{ iA•.  
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™¶K•e{A ™O•}{A ™vBi:  

 B¢aB¶v ·y}¶ ßK{A ,™¶K•e{A ™O•}{A ©Xc Sia{A ©XR• ZIk ™{wK }{A ™vBi{A ´}aK

Z B}ymIZ} ZK}¶K a |y{ iA•{BI B ¶C)w/cm2
 ( ©XR• B¶{BR B°ªBikG |gt¶ ·y{ ,

|BI¶a¶X{A ß° ¨ZUC)db(™¶lOZ} ©XcI ·ZwK ™¶{}k• ™M¶XR ©XR• ß°• , . JBIaæ•

 YUªK ™¶{}kZte ™}¶w{A ´ XæA XR{A xsA•K ßK{A z{K ©Xc{A §Y¢{ ™}¶wy)™IKl{A (

™¶kB}KaΩ{ßK{A• L•e{A ©Xc{ B¶ X{A ™}¶w{A ®C , º  ®XBl{A ·Ba ¬A ·Yæ ·y}¶

nB}KaºA |vC LAXc ®Y L•e ´{G.  

 ,®XBk ZA•R |OC ·}s  ,ΩM} ·Hs£KXc ·•yK 50db ZBK}C ™lgI ™sBa} ´{k .  

L•e{A ZXe}  |BI¶a¶X{BI ©Xc{A  

ZBK}C ™lIZC ´{k msX} L•e 220 

™MBt  ©ZÆBi 140 

ZtR ™{E  130 

™IUBe ´w¶a•} 120)~{æA ™IKk( 

 سعة آبيرة

 سعة متوسطة

يرةسعة صغ  
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©XAXR |R} 110 

XlI ´{k ZA•R1ZK} 70 

≠®XB° ß ya ßR 40 

m}a{A ™IKk 0)n•}a}{A L•e{{ ´ XæA XR{A(  

 B}{y L•e{A ZXe} ·k B XlKIA B}{y £ C jRΩ • AY°• ,™t¶lg L•e{A ©Xc L By

™jR{ ßs ™¶{y{A ™vBi{A ·•y ´{G mOZ¶  LXA` B}{y• ,LB°BOKºA |y ßs ZcK K ™ ¶l}

i{A §Y° ·Hs ™sBa}{A™vB  ,|IBw}{BI, |lO¶ B} AY°• ,ZIyDs ZIyC LBRBa} ´{k n`•KK

 ™RBa}{A ©XR• ßs ™vBi{A)©Xc{A ®C (ZMyDs ZMyC fvB KK.   

K ,ßÆB¢  º• b BOK} ZBcK A ia• |OC ·}s ,£¶{k•n`•K  ™ ¶l} ©X} XlI ™vBi{A

mI }{A ·k XlI{A mIZ} m} AXZi JaB K¶ |ycI XAX`¶ B¢Ria ©Zy ´{k . ®Y{A ≠ßc{A

|lO¶ XlI{A AY° mIZ} m} Bayk JaB K¶ |ycI fvB KK L•e{A ©Xc . Bia• ·y{

 ©X•XR} Z¶o ß° º ZBcK ºA iBa•C ·æ ,B¶{}k uXBe¶ B} Ω¶{v AY¢y B¶{BM}

)™¶ÆB¢ º(B}ÆAX ™a BOK} ß° º• , .ßayl{A JaB K{A ·• Bv ·C B}y ©Xc{  L•e{A AY°

K•e{A ™vBi{A ·Bew { ZUE BIIa |}¢¶ £ æ uBy Z¶o™¶ : |•RK• L•e{A fBeK}A

©ZAZR ´{G ™¶K•e{A ™vBi{A .  

 ZBay A• bByl A ·k z¶°B  ,™O`{{A iBa•æA ßs AZIKl} ·•y¶ fBeK}ºA AY° ·G

K A•MfBeK}ºA AY° ·} X¶`K ßK{A L•e{A ZB•j{A |M} £{M} , L•e{{ ·æ , Z°A

 ™¶O•}{A)ΩM} ≠•g{A(BK¶eBU , ZBay ºA• bByl ºA .  

 L•e{A bByl A-A¨Xe{:  

k |BM} ·aRC ·G´{  L•e ZXe¶ B}X k PKB {A ¨Xe{A ©Z°Bj •° L•e{A bByl A

 ZAXO ~B}C ®•v |IO •C |Bk ,§ZAXeG ·} ©ZKs XlI L•e{A n•OZI Zlc s ,

©Z¶Iy ™kBv ßs XOA•K} J¶iU ´{G m}Ka  B}X k NXR¶ £at  ≠ßc{A• |e¶ N¶R ,
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™¶•v ©XcI m}Ka}{A ´{G L•e{A .° ·C •° z{Y ßs JIa{A• ™sBgG ,´w{K¶ m}Ka}{A AY

 ,™kBw{A uwa• ·AZXO ´{k ™ayl }{A QA•}æA ,©ZcBI}{A ™¶K•e{A ™O•}{A ´{G

AX¶O £kB}KaA ·•y¶s ,m}Ka}{A ·YC £{IwKaK ®Y{A L•e{A ©Xc ·} X¶`¶ ®Y{A ≠ßc{A. 

B B¶RC ßI{a J BO L•e{A bByl A ©Z°Bj{ ·•y¶ Xv ·y{,  QA•}æA |eKº Xv £ æ

™ayl }{A ™¶K•e{A Lv•{A bt  ßs º• ,XRA• ·E ßs ·YæA ´{G  ™O•}{A m}

 NXR¶ B °• ,©ZcBI}{A• d¶•cK Jle{A ·} SIe¶• J¶iU{A ~Ωy{ ≠ßa |BIwKaA

 SIeK{ ™kBw{A XAXkG ßpI ¶ AY{ ,£}¢s ™wÆº ™aX ¢{A |BO} AY°• , nB}KaºA J BO ·}

™¶K•e{AI ™t¶y} LB¶B I{A •C  LBkBw{A hlI XO  N¶R ,|yc |pKaK ¶s£  ©Z°Bj

 ™¶t¶yI L•e{A bByl AAX¶O B¢{UAX nB}KaºA |lOK.  

  

    

 

 

  

•ZK¶} ™iR} §Y°, miv |yc AY uwa{A £¶s ¨Z  |ycI B°ªB I ~}e  u`U{A ©XB} ·} ,fvB

L•e{{ AX¶O byBl{A.  bB}}{A ´{k Dc }{A X•}l{A ·C ™evB {A n•iw{{ ™¶aX ¢{A fÆBeU{A ·}•

™iw  ßsM fvB {A miw{A ·} ©Bil}   ™¶•A`{A ue ¶FMF’  N¶R ,F •F’  miw{A BvZR}

fvB {A . ™iw {A ·} x{i K ßK{A ™¶K•e{A QA•}æA |y ·Hs £¶{k•F  |eK ™iR}{A u¶eZ ´{k

™iw {A ´{GF’ |IBw}{A u¶eZ{A ·} .• ,™¶eBU{A §Y° ·} BvΩi A  ·¶{IBwK} ·¶eUc ·By}HI ·•y¶

™{•¢aI BIiBUK¶ ·C ·¶t¶eZ{A ´{k.  
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L•e{A ZBay A:  

}C B}X k NXRK B¢ æ ·B¶RæA J{oC ßs ™RgA• ·•yK Ωs L•e{A ZBay A ©Z°Bj B

 ™O•}{A ZcK K •C ,·¶t{KU} ·¶ia• ßs,b BOK} Z¶o ia• ßs  £¶s QZXKK N¶R

™R•{}{A ™OZX •C ©ZAZR{A ™OZX. ≠•g{A ZBay A ©Z°Bj ßs B}B}K NXR¶ B} |M}.  

 ΩM}s,·¶eUc{ ·y}¶ ™yZI •C Z¢  ßKtg ´{k ·¶X•O•} } ≠A•¢{A ·} XZIC ≠B

 ·C ,ZyBI{A TBIe{A ßs Z¢jK ßK{A ´{•æA b}c{A ™lcC £ UaK ®Y{A ßOZBU{A

Z¢ {A •C ™yZI{A Sia ZIk ßsBgG X¢O ´ XC ·•X• ™{•¢aI BIiBUK¶.  L•e{A ·æ

 ZcK ¶ ·UBa{A ≠A•¢{A ™wIi ßs)B¶Ia(  X}OK}{A •C XZBI{A ≠B}{A Sia x•s B}XlI ,

K JaR LAZBay A ©Xk ß Bl¶• ia•{A ©ZAZR QZX¶ |ycISIe  £¶s Z¶UæA ßs

 ,L•e{{ B}B}K byBl{A ≠B}{A Sia• B¶Ia  ™ UBa{A ≠A•¢{A ™wIi ·¶I AZ•eR}

 |y ßs LKcK £{ NXR¶ º• `¶R{A AY° ZIk £O•} £ Dy L•e{A ZBcK A SIe¶ AYy°•

B°BOKºAL  m}Ka}{A ´{G |e¶s ,BRgA•.   

ßs £KaZX B}I B¢ ZBv• ©Z°Bj{A §Y° ßs Zys  ©Z°BjI x{lK}{A £Æ`O ßs ≠•g{A

JAZa{A . ·} Bk•  ©Z°Bj{A §Y° ZIKl  ·C ·y}¶ ºC"ßK•e{A JAZa{A "?  ºC |M}{BI•

 £ Dy ¨Xe{A ZIKlK ·C B y}¶"™¶K•e ©Z•e "?.  
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Jle ™yZI{A ßsZi ·¶I |BeKºA B}X k  

 iws zB ° ™a BOK} ©ZAZR{A ™OZX ·•yK  

 B¢ By}HI ·•y¶ ™¶K•e{A QA•}æA hlI  

 ZU¿A fUc{A ´{G |•e•{A. 

أهلا

 ™yZI{A ßsZi ·¶I |BeKºAB}X k |¢a  

 ™wIi ·} XZIC •C AX}OK} ≠B}{A ·•y¶

£{ ©Z•BO}{A ≠A•¢{A . ™¶K•e{A QA•}æA |y

|taæA •R  Zay K ´{kæA •R  ™¢OK}{A 

 أهلا
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L•e{A bByl º ™¶{}l{A LBw¶IiK{A hlI  

• L•e{A bByl A ßKZ°Bj ·G xB}kC ZIa |BO} ßs B}B° AZ•X ·BIl{K §ZBay A

ZBRI{A ßIi{A ucy{A• ™¶K•e{A QA•}æA |B}lKaBI.  

,`OA•R{A |•R uBtK{ºA ´{k £KZXv ß° ≠•g{A ßs §BIK Ω{ ©Z¶M} ©Z°Bj ~°C ·G 

 ©Z°Bj ´kXK QA•}ø{ ™}Bk ™¶eBU ß°•QAZl ºA.  

B¶sAZo•y¶¬A:  

,ßIi{A f¶UcK{A ßs B¶sAZo•y¶¬A ~XUKaK  x•s ¨Xe{A |BIwKaA ´{k X}KlK ß°•

 ßK{A• ™¶K•e{A QA•}ø{ ™l B}}{A ßs ™a BOK} Z¶p{A SiaæA £aylK ®Y{A ßK•e{A

™Oa æA ßs mwK . ™w¶vX PÆBK  ßilK• ,©•UZ{A ™Oa æA ·k ucy{{ ~XUKaK ß°•

JaB } ß •ZKy{G `¶¢OK ™iaA•I B¢{¶{RK• B¢eRs XlI ™RgA••.  f¶UcK{A SIeC•

¶¬BI ßIi{A ™¶vZX{A ©Xp{A• J{w{A• XIy{A• ™¶•AZte{A ™{e•R{A z{Ba}{ B¶sAZo•y

 Ji{A LB}`{Ka} ~°C ·} ~¢KB¢}C ·•iI ßs ™ OæA• ´{y{A• |BRi{A• bB¶Zy I{A•

N¶XR{A.  

ZB •e{A:  

ZB •e{A ~aA x{i¶sonar)Sound Navigation Ranging(  ßK{A LB¶ wK{A ™{}O ´{k

ZIk LB}•{l}{A |BIwKaA• |BaZHI S}aK  |BaZHI AY°• ,™¶ZRI{A iBa•æA  
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™¶K•e LBO•} . •° B} byk ,™{¶•i LBsBa} ´{k ≠B}{A ßs QA•}æA §Y° ZcK K

™kZaI fK}K ßK{A ™¶a¶iB p}•Z¢y{A• ™¶Æ•g{A QA•}ø{ ™Ia {BI £¶{k . ßipK

A•}æA LºBO} |}lKaK ß¢s , ZKA•K{{ LºBO} ©Xk ZB •e{A LB¶ wKQ  ™¶K•e{A

}a}{A™k• ) ß{•R ·¶I`KZ¶°15•20 `KZ¶°•{¶y ( x•s LAZKA•K{A |BO} |}lKaK B}y

™¶l}a{A . •C P¶Og{A mIB } ·k ucy{A •° ZB •e{A LB¶ wK{ ßaBaæA uX¢{A ·G

≠B}{A ßs ©Z•}p}{A `OA•R{A. ZB •e{A ·} ·Bk•  zB °•:  

 ZB •e{A |}BU{A  :  

¢{aZ¶ ·C |}KR¶ ßK{A LA•eæA x•s B} •C LA•eæA XeZ¶ B}y ,X•eZ}{A ~aO{A B

B¢¶{k XO•¶ ßK{A ™sBa}{A B B¶RC• £°BOKA ·k LB}•{l} ≠BikG £ y}¶.  

ZB •e{A {A i¶c :  

 ZAXAZ{A |M} £{M} ~BaOæA ´{k B¢{ ™ayl }{A ≠AXeæA B°XlI |IwKa¶{ LAZBcG |aZ¶

XeZ{{ ™sX¢Ka}{A.  

  

  

 

باخرة تمسح قعر البحر 
.لرسم خارطة له  
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- ß{A`{`{A |¶OaK{A :  
  

 A ©Zcw{{ ™¶`A`K°ºA ™yZR{A |¶OaK ~K¶ß° ßK{A ™¶gZæ  x¶Zi ·k |`º`{A

 uAZo•}a¶a{A •° B¢¶s ≠`O ~°C, ™eBU LA`¶¢OKSismographe  `B¢O •°•

 X k ©ZA•X ™ A•iaDI ™we{} ™vZ• ´{k |¶OaK £ y}¶ ~{v ™c¶Z ·} BaBaC u{DK¶

 ©Z¶UæA §Y° `A`K°A .`B¢O{A x•X e ßs hIB I ™w{l} ™{KyI LIM} ~{w{A.  

•X{A ´{k |pKc¶ `B¢O{A AY°A`K°ºA iBwK{º ~AA` ©Xc{A ·•yK• ,B¢{¶OaK• ™¶gZæA L

™IaB }I ¨•ev |`º`{A N•XR .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 جهاز رصد الزلازل 

 ريشة

 آتلة معلقة

 نابض

 اسطوانة

حدوث بعد التسجيل وتحليل قراءة
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L•e{A nBtKZA:  

 ß° ¨ZUC ™¶eBUI ,©Xc{A ´{G ™sBg¬BI ,L•e{A `¶}K¶nBtKZºA.  

 B}°XRC ·DI B¶aXR `¶}  B Hs ,ß{A•K{A ´{k ·¶K•e m}a  B}X lsXBRZU¿A• , 

j¶{o. ZAXw}{A ·G  `¶}¶ ®Y{A ßÆB¶`¶t{AºA uΩKU ·¶I •° ·¶K•e{AZKA•K{A.  ·•y¶s

•K ·By B}{y AXBR L•e{AA §ZK,|Bk BgtU } §ZKA•K ·By B}{y Bj¶{o ·•y¶•.  

  

  
  

  تواتر منخفض
  
  
  
  

  تواتر عالي
  

 ™{}O Z¶s•K z{Y{ ßty¶• , ·¶l} ZKA•K ®Y L•e NAXRHI S}aK xZi ©Xk zB °

•¢{A ipg ßs ™{U{U NXRK ©`K¢} ≠AR{{ JaB } ZXwIe `¶}K¶ L•e ´{k |•

·¶l} ZKA•KI .™gtU }{A LAZKA•K{{ X{•}I L•e{A ZIy} iIZ ·y}¶ ΩM}s(GBF) 

 ™}¶w{A ´{k £iIg•440  ΩM} `KZ¶°  

  

  

  

 §ZKA•K L•e ´{k |•eR{{440 `KZ¶° . bt I L•e NAXRG ·y}¶ B}y

KR¶ · a} fZv B¢}B}C mg• ≠A•¢{A Vt { ™{E |B}lKaBI LBteA•}{A ®• ´{k44 

GBF 
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 B°ZXv ™kZaI Z•X¶• B a10 ©XRA•{A ™¶ BM{A ßs LAZ•X . B} Z¶UæA J¶yZK{A AY°

™t{KU} LA•eC NAXR¬ B}¶Xv |}lKa¶ ·By ßÆAXI ZAY G `B¢O ºG •°.  

 ·¶I z{Y jRΩ  B}y ,™i¶aI B}ÆAX La¶{ L•e{A ZKA•K• nBtKZºA ·¶I ™vΩl{A ·G

º¿A ·k ©ZXBe{A LA•eæA• ·Ba ¬A L•e ZeKw  ·C |gt¶ z{Y{ ,™¶w¶a•}{A L

LA•eC ´{k ™e{BU •™ B Z ™y•c ·k ΩM} ZXeK ßK{A z{Ky ™i¶aI B°ZIKl  ßK{A ,

™¶I¶O. 
 
 
  

  

  

                                      ™ B Z ™y•c  

 Z¶pK{ ™{}By ©Z•X{ ~`Ω{A ·}`{A ´}a¶ , ™e{BU ™¶I¶O ™¶K•e ™O•} |OC ·}s

 £{ΩU ipg{AZ•X{A, `}Z¶ £{  _ BwIBa B ¶CZ B}y _ `}Z{BIT ™¶ BM{A ß° £KXR•• .  

  

  

  

  

  

  

  

  

t

y

T
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• ·DI z{Yy B ¶CZ ZKA•K |M}¶ Z•X{A J•{w} ©`A`K°ºA£ k ZIl¶• `KZ¶¢{BI . B}y

k•iw}{A ™sBa}{A ´}aK Z•X |ΩU ™O•}{A |Iv ·} ™™O•}{A |•i B¢{ `}Z¶• ,

`}Z{BIλ.  

 
 
 
 
 
  

¢{A ß° ,B ¶CZ B}y,™¶aBaC ©XR• ZKA•K{{•`KZ¶ Hz |M} LBtkBg} ©XR•{A §Y¢{• ,

`KZ¶°•{¶y{AKHz  ®C ,1000 •C `KZ¶°)103
 `KZ¶° (`KZ¶° Bw¶}{A• ,MHz)106

 

`KZ¶° (`KZ¶°Bw¶O{A• ,GHz )109
 `KZ¶°.(  

B¢°BOK ·YæA ™¶aBaR uΩKUA ™e{BU{A LA•eæBI ™w{lK}{A LB}a{A ~°C ·} ·G .

 ·} |væA LAZKA•K{A LAY LA`A`K°ºBs15 `KZ¶° KBI¶Zw  bBaRG ®C NXRK º

 ßK•e ·Ba ¬A ¨X{ ZIyæA LAZKA•K{A |OC ·}• ,• B¢}¶v x•tK ßK{A20000 

·Ba ¬A X k ™¶kB}KaºA ßtKUK ,`KZ¶° B}•}k . ™¶kB}KaºA ™IKk ·Hs mvA•{A ßs•

 |BR{A ™l¶IiI ™¶kB}KaºA §Y° x{lKK B}y ,·a{A JaR ZKA•K{A fvB KI fvB KK

©Xc{BIΩKUA XO  B} ¶I ,™t{KU}{A LB A•¶R{{ ™Ia {BI ™¶kB}KaºA ™IKk ßs LBs . iw{Bs

 ™¶Bo ´{G LA•eC nB}a £ y}¶25kHz  ™¶Bo ´{G LA•eC nB}a £ y}¶ J{y{A•

35kHz ZKA•K LAY LA•eC ´{G nB}KaºA ·¶t{X{A• dBtU{{ ·y}¶ B} ¶I ,100kHz 

oC ßs L•e{A ZKA•K{ |BO} |B}lKaA ´{k B¢KZXv LB A•¶R{A hlI ~XUKaK hAZ

™t{KU} .  

 
x

y 

λ
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 ©Xk ™sBa}{ B¢ ¶I B}¶s |BeKΩ{ ™¶K•e{A LBO•}{A LRK B} |}lKaK ™{¶t{Bs

 ,LAZK}•{¶y™¶K•e{A x•s LBO•}{A |B}lKaBI B¢ ¶I B}¶s ·¶sºX{A |eKK B} ¶I . B}y

™¶K•e{A x•s QA•}æA ZXeK d¶sBtU{A ·C)ß{A•R80kHz ( |w K{A ·} ·y}KK{

b}AX{A ~Ωj{A ßs XB¶ieºA•.  

eΩU•|•w{A ™:  £ C ß° L•e{A ßs ©`ZBI{A ™}a{A ·DI |•w{A ·y}¶ LXA` AYG

 ™¶K•e{A QA•}æA §Y¢I ZlcK º ·YæA ·Hs ™ ¶l} ~¶v ·k ™¶K•e{A QA•}æA LAZKA•K

B¢KXc L By B}¢} AY°•.  QA•}æA §Y° ´}aK B¢ ¶R•™¶K•e{A x•s QA•}æA. 

º |IBw}{BI• •}C |OC ·} ßK•e{A bBaR¬BI ·YæA ZlcK·} |vC B°ZKA•K QA 15 

 QA•}æA §Y° ´}aK , BI¶ZwK `KZ¶°™¶K•e{A LRK QA•}æA.  

™e{BU{A LA•eæA ·} |¶{v XXk ™l¶Ii{A ßs XO•¶ . B}X k , ™¶w¶wR{A LA•eæBs  

  

  

  

  

  

  

LA•eæ B¶Ia  Xwl} J¶yZK ·k ©ZBIk ·•yK ,™¶Z•X ·•yK  LAY ™¶I¶O ™¶kZs

 ·} ™{}O •C ©XRA• ·•yK ,©XXR} LAZKA•K ©XÆBa{A ß° ~•}l{A ´{k LAZKA•K{A §Y°

 ´}a¶ BeBU B¶O{•¶`¶s BlIBi L•e{{ ßilK©ZI {A. s ™K• {A ZBw¶a•} Jl{ AYH

 ™¶w¶a•}{Aº  ~{a{A ·}w¶a•}{Aß • B¶I{A |B}lKaBI •C ·B Z{A |B}lKaBI  |B}lKaBI •C

 £ Hs ,·B}y{A{ ·•y¶·}• ,™MΩM{A ©`¢OæA ßs ™K• {A §Y¢ OC ©Xc ¨•Ka} bt  |

 ·k B}B}K ™t{KU} ©ZI  B¢ } |y{ ·•y¶ ·y{ ,™la{A bt • ZKA•K{A bt  ,L•e{A

T 

 التمثيل البياني لاهتزاز دوري
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¨ZUæA . z{Y •° ©•Bw  ZMyæA L•e{A ·•y¶ ™MΩM{A ™¶K•e{A mIB }{A §Y° ·¶I ·}

ZKA•K LAY LA`A`K°A ·} iws u{ª} £ æ ,·B Z{A ·k ZXe¶440BI¶ZwK`KZ¶° .

XO  B Hs |IBw}{BI• L•e{A ·DI  ©`A`K°A ·} u{DK¶ ·B}y{A •C • B¶I{A ·k ZXBe{A

ZKA•K LAY ™¶aBaC f0=440Hz ´kXK `KZ¶°ßaBaæA L•e{A  Fondamentale 

LA`A`K°A B¢¶{G BsBg}  L•e{A LAZKA•K LBtkBg} ß° LAZKA•K LAY ¨ZUC

ßaBaæA)2f0 ,3f0 , 4f0….( . ™wR{}{A LA`A`K°ºA §Y° ´}aKL•e{A LBO•ZX} 

Harmoniques  ,™K• {A ©ZI  XXRK B¢KAXc• ,™¶wsA•K LA`A`K°A •C.  
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1-  ´{k uZlK{A™¶K•e{A LºBO}{A:  

 ™¶{A•}{A ™IZOK{A xwR  ™k•}a}{A Z¶o• ™k•}a}{A ™¶K•e{A LºBO}{A X¶XRK uX¢I

L•e{{ AZIy}• ™gtU }{A  LAZKA•K{{ AX{•} B¢¶s |}lKa  ßK{A.  

ßI¶ZOK{A J¶yZK{A:  

 |yc{BI ·¶I} •° B}y ™gtU }{A LAZKA•K{A X{•}I L•e{A ZIy} iIZ.  

  

  

  

  

ßI¶ZOK{A x¶wRK{A:  

™}¶w{A ´{k `B¢O{A ZKA•K iIg Hz1000 f=  £{pc  ~M . |yI ? £kB}a z y}¶ AYB}

BK•e m}a  u•a X¶yDK .  

ZKA•K{A ™}¶v ·} msZ f? jRΩK AYB} ,B¶O¶ZXK  

B}{y ©XR XAX`¶ L•e{A ·DI jRΩ ZKA•K{A ™}¶v LltKZA.  

 L•e{A m}a  |° ¨ZRæBI •C ?nBtKZºA ßs L•e{A ©XR Z}KaK ¨X} ®C ´{G ·y{

?ZKA•K{A ™}¶v L By B}¢}  

™}¶w{A ´{G ZKA•K{A |e¶ ·C XlI £ C jRΩ  |lt{BIHz 20000   ·YæA ´{G |eK º

LA•eC .  

u¶ZlK ≠BikG ßs Zys ™IaB }{BI ?´¢K A Xv L•e{A ·DI ß l¶ AY° |°  ß}{k

 L•e{{ )?¨ZUC fÆBeUI ~C ·Ba ¬A ·Yæ ™¶aR{A zZAX}{BI iIKZ} •° |°(  

GBF 
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 ™}¶w{A ´{k `B¢O{A ZKA•K ¨ZUC ©Z} iIgCHz1000 f=  ©Z}{A §Y° |lOA ~M ,

?jRΩK AYB} ,B¶O¶ZXK htU K ZKA•K{A ™}¶v  

 SIe¶ ¨ZUC ©ZBIlI •C ,ZKA•K{A ™}¶v LgtU A B}{y ©XR |w¶ L•e{A ·DI jRΩ

 Bj¶{oZKA•K{A ™}¶v LgtU A B}{y.  

 L•e{A m}a  |° ¨ZRæBI •C ? L•e{A ©XR hBtU A Z}Ka¶ ¨X} ®C ´{G ·y{

?ZKA•K{A ™}¶v ·} B gtU L By B}¢}  

™}¶w{A X•XR ´{G ZKA•K{A |e¶ ·C XlI £ C jRΩ  |lt{BIHz 20   ·YæA ´{G |eK º

LA•eC .  

XO•¶ º §Y° ZKA•K{A ™}¶v XlI £ C ~`O  ·C ·y}¶ |°• ?L•e{A ZIy} £{aZ¶ L•e  

ß{¶B} xIa B}} PK Ka:  

  

  

  

  

≠A•¢{A ßs L•e{A ™kZa bB¶v X}BUK{A ©Z°Bj ™jRΩ}•: 2-  

≠A•¢{A ßs L•e{A ™kZa bB¶v uX¢I B¢¶s ~XUKa  ™IZOK ≠AZOHI ~•w  ,

 B •s•Zy¶}• L•e{{ AZIy}• ™gtU }{A LAZKA•K{{ AX{•}.  

  

  

ßI¶ZOK{A J¶yZK{A:  

s ·¶I}{A J¶yZK{A xwR|yc{A ß.  

. تتعلق حدة الصوت بتواتر الأمواج الصوتية*   
.هيرتز 20000 –هيرتز 20: ينحصر بين  قيم التواتر : المجال السمعي *   
.هيرتز 20000يكون من أجل قيم التواتر الأآبر من : المجال فوق السمعي *   
.هيرتزتقريبا 20يكون من أجل قيم التواتر الأصغر من:ل تحت السمعيالمجا*   
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ßI¶ZOK{A x¶wRK{A:  

 LBgI  |yc ´{k ™¶K•e{A LAZBc√{ AX{•} ~XUKa) ™{MB}K} ™¶K•e LZBcG

™lIBKK}• ™liwK} (ßl}a{A x•s |BO}{A ßs.  

 £{UX} ·} ßiI¢}{A `A`K°ºA ~aAZ `B¢O ´{G X{•}{A |e•¶B .  

X} LBgI {A ·} ™{a{a ß° |aZ}{A B¢OK ¶ ßK{A ™¶K•e{A x•s ™O•}{A B¢Kt0  ,

 ·¶KgI  ·¶I ß }`{A  |eBt{A•T  . B¢iwK{¶• ≠A•¢{A ßs ZcK K ™O•}{A §Y°

•s•Zy¶}{A·  £{UX} ·} `A`K°ºA ~aAZ `B¢OI Bi•IZ} ·•y¶ ®Y{AA . 

X°Bc  ™cBc ´{k  ™¶K•e{A ©ZBc¬A ™la m} JaB KK ßK{A ™¶ÆBIZ¢y{A ©ZBc¬A `B¢O{A

BM{A• |BaZ¬A ©ZBcG ´{•æA ,·¶KZBcG jRΩ s|BIwKaºA ©ZBcG ™¶. 

- ß }`{A Sa}{A iIg¶ X k `B¢O{{  |BIwKaºA• |BaZ¬A ßKZBcG |lOK ™IaB } ™}¶v

·¶K{UAXK} Z¶o• ·¶KRgA• .  

GBF 

 المسح الأفقي
)قاعدة الزمن(  V V 

mV mV

ms
s

μs 

 مدخل
A 

 مدخل
B 

d
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- K iIg z{Yy™sBa}{A d   ·¶KZBcG ´{k |eR  ´KR |IwKa}{A• |aZ}{A ·¶I

 ™cBc{A ´{k ·¶K`¶B}K})|UAXK ·•XI .(  

  

  

  

  

  

  

  

  

- ¶ ™cBc{A ´{k ·¶}aZ{A ·} ·y}©≠AZv  ß }`{A |eBt{AΔt  ZBcK A ©X} |M}¶ ®Y{A

 |IwKa}{A ´{G |aZ}{A ·} L•e{A ·¶I |etK ßK{A LBlIZ}{A XXk ™sZl}I

·¶KZBc¬A : ©ZBcG ™¶AXI ·} bB¶w{A |gt¶ ,ßwsæA ´{k ·}`{A AY° bBw¶

™iwK{}{A ™¶ BM{A ©ZBc¬A §•cK ·k PKB {A DiU{A J OK  ´KR ™gI {A  

- ™sBa}{A X¶XRKI d   ©ZBc¬A ZBcK A ™kZa QBK KaA ·y}¶ |IwKa}{A• |aZ}{A ·¶I

≠A•¢{A ßs ™¶K•e{Av. 

-  ™sBa}{A §Y¢{ ~¶v ©Xk YUDI ™IZOK{A XBlKd Z°Bj ™jRΩ} m} ,©  ßK{A X}BUK{A

B¢I OK ßpI ¶ ßK{A• ©Z¶Iy{A LBsBa}{A ™{BR ßs ™iwK{}{A ©ZBc√{ NXRK.  

  

  

  

  

u

T

t
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 ®XXk x¶IiK:  

        {A Z` ·By AYG ßwsæA Sa})·}`{A ©XkBv ( ™}¶w{A ´{k Bi•Ig}2  ™¶ BM ß{¶}

 ™O¶ZXK |y{(2ms/div)  ßs ·¶KZBc√{ |M}}{A ·B¶I{A ©≠AZv ·} , XO•C ,

≠A•¢{A ßs L•e{A ™kZa xIBa{A |yc{A . ™sBa}{A ™}¶v ·DI B}{kd  ·¶I

 q{IK L•e{A ZIy}• ·•s•Zy¶}{A4.47m.  

JA•O{A:  

BO¶ZXK{A XXk ·B¶I{A ´{k CZw ßwsæA Z•R}{A xs• L )™ }`æA Z•R} (XO s6.6 

™O¶ZXK.  

 JZg  LBO¶ZXK{A §Y¢{ |IBw}{A ·}`{A XBO¶¬ZB¶l{A ßs AY° LBO¶ZXK{A XXk ,

®C(2ms/div).  

T = 2x6.6 = 13.2                                                          
 T = 13.2ms = 0.0132s                                    

 £ }•:  

V = d/T = 4.47/0.0132 =338.4                         
          V = 338.4 m/s                                              

  
X}BUK{A ©Z°Bj ™jRΩ}:  

 ·¶{UX}{{ ™Ia {BI ™}¶w{A bt  ´{k ß{•vBc{A Sa}{A Z` ·¿A iIgA  •B  XlKI •

¶cs BÆ¶c ·•s•Zy¶}{BI ßK{A ©ZBc¬A ™la ´{G Zj • L•e{A ZIy} ·k BÆ

|UX}{A ´{k ·•s•Zy¶}{A B¢iwK{¶A ,  B}{y fvB KK ™la{A §Y° ·DI jRΩ s

 L•e{{ NXRK ßK{A X}BUK{A ©Z°Bj Zat¶ AY°• ,L•e{A mI } ·k B XlKIA

X¶lI ·} ™¶K¿A LA•eæA m}a  º B {lO¶ B} AY°• ,≠A•¢{A ßs §ZBcK A X k ,

kB}a ·•y¶ •CBÆ¶XZ B¢{ B.  
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 تخامد الصوت واضح عند قطعه مسافة طويلة

 B:مدخلال

 A: المدخل

a

a’ 


