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 
 
  

 

   
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 
 אאW 

  א א  א   א א
אK 
 אאW 

אאאW 
 אאK 
 אאK 
 אאאK 
 אאאאK 
 אאK 

 אאאK 

 אאK 

 אאאאאאK 

 אאK 
 אאאW 

 א   א   
אאאאK 

 אאW 
א12F3E 

 

 אאW 
אאאאK 

 

 אאW 
 אאא 
 אאK 
 אאK 
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אא 
 

     א  א א  א א
א א א  אא אא  א אא  

אאאאאאK 
 
1 J1 J1אאPhotogrammetryW 

אאא
א א א      א  א 

אאK 
 

 

א   א א  א א  א  
אאאאאאא

אאאאK 
 
1 J1 J2אאאאאW 

אאאאאאW 
1Eאאאאאאאא

אאK 
2Eא  א א       א א  

אאאאאK 
3 Eא א א  א   א  ،

אK 
 
 
 



אא 
 

אאאא 
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 
1 J1 J3אאW 

אאW 
1EאאאMetric Photogrammetry 

אאאאאאאאאא
אאאאאאא،א

אF1 J1E 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

אW1J1אאא 



אא 
 

אאאא 
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 
2EאאאInterpretative PhotogrammetryW 

א אא  א א אא א
אאאאאאאאאא

אאK 
 

1 J1 J4אאW 
אאאא،W 

1Eאאא:Terrestrial Photogrammetry 

،אאאא
  1א J2א  א א אא  ، א 

Kאאאאאא 
 

  

  

  

 

 
אW1 J2 

 
2Eאאא Aerial PhotogrammetryW 

 א    א  א א  א א  
،אF1 J3Eא،אא

  א    אא א     Kא 
א א א א א א א א א FKא

אאאאאאKE 



אא 
 

אאאא 
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 

 
 

אW1 J3אא 
 
3EאאאSpacePhotogrammetryW 

 א   א א  א א אא 
א  א   א א אא  א א 

،אאאאאאאF1 J4EK 
 

 
אW1 J4אא 

 

 



אא 
 

אאאא 
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 
1 J1 J5אאא 

אאאאאW 
1E אאא1839אK 
2Eאאאאאאא1840 J

1892אאא
אאאK 

3EאאK 
4EאאאאאאאאK 
5Eאא1903אאאאאא

1913 
6Eאאאאאאאאא

אאאאאא
אאאאאK 

7Eאאא1960אאא
אאאאאאאאאא 

 
אאאאאאא
אאאאאאאא 

 
אאאאאאאא

אאאאאאאאאאאK 
 
 
 
 
 
 



אא 
 

אאאא 
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 
1 J1 J6אאאא 

א א אאאאאא  
אאW 

1EאאאאאK 
2EאאאאאאK 
3Eאאאאאאא

אאאK 
4Eאאאאאאאאא

אK 
5EאאאFאEאא

אאאאאאא
אאאאK 

6Eאאאאאאא
Kאאאא 

7Eאאאאאא
אאאK 

 
8Eאאא،אאאא

אאK 
9EאאאאאK 
 

 
 
 
 
 
 



אא 
 

אאאא 
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 
1 J1 J7אאאאאאK 

 
א  א  א א   א א    
אאא،אאאא

אאאאא1 J6K 
 
 
 

 

 
אW1 J5אאא 

 
 
 
 
 
 



אא 
 

אאאא 
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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
1א J6אאאאא 

אאא 

אאאFאE
 

אא 

אאאאאא
אאאאK

אKאאאא
אא

אא?אאאא
אאאא? 

אאא 

אאאאאא 



אא 
 

אאאא 
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 

1 
אW 

 אאאאK 
 אאאאאK 
 אאאאאK 

 

 

 
 

אאאW 
 K 
 אאאאK 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

  



אא 
 

אאאא 
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 
אאא 

 
אא،אאאא

   אא  א    K
אא،אאאאאאא

אאאאאאא
אאאאאאא

א א א א  א א  א  
אאאאK 

 

 אאType of ProjectionsW 

אאא
،אאאאK

אאאאא
אאאK 

 

1Eאא:Orthognal Projection 

א א   א  א א א א   
،1 J7K 

 
W1 J7אא 

 
 



אא 
 

אאאא 
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 
2EאאPerspetiv ProjectionW 

    א א  א א  א א 
אאK 

 
 אאאW 

אאאW 
 

1EאאDigital CameraW 

 

 

א1 J8،  א א א
  א א 

אא،א
א،אאאאK 

 

 
1 J8אאא 

 

2EאאאW 

אאאאא
אאאK 

 

 

 

 



אא 
 

אאאא 
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 
 אאW 

א،אא1 J9،א
  א א א  אא  ، א 

אא،אאאא 
 

א،אא
אאאאא אא

אK 

 
אW1 J9אא 

)أ(  

 
)ب(  

 



אא 
 

אאאא 
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 
 אא

אאאאאאא
אאK،אאאא 

 
 אא  א   א א  א א  

א ،א1 J10 ،     א    
FRsolvingEאאאאK 

  

 
1א J10אא 

 
1K אאאW 

אאאW 
E  אאאW 

א  א   א א     א
אאאאאאאא

אאאאK 
E  אאאW 

 



אא 
 

אאאא 
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אאאא
אK 

 
2K אאאW 

אאW 
E  אאאאא      Single-Lens Frame Camera 

E  אא multilens Frame Camera 

E  אאא    Panoramic Camera 
E  אא    Strip camera 

 
 

 אאאאאאW 
אאאא،אאא

אאKא
אא 

   

F23C23KEאאאאאEF
אF1 J11EאאאאW 

 

 
1א J11אא 

 
Wאאאאאא 

 

α



אא 
 

אאאא 
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 
 
 

 אאאW 
،אאאא

אאא،א
،אאאאאאא

אאFFiltersE
،אאKאאאא

אאאאאK 
 

  

 אאW 
،אאF1א J12Eא

אאKאאא
،אאאא

א،אאאא
אאאאאאK 

 

 
 

1א J12אא 

 



אא 
 

אאאא 
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 
 
 

 אאאW 
אאאאא

،אאאאאא
אF1 J13KE 

  

 
1 J13אאא 

 
 
 
 
 
 
 
 
 
 
 
 
 



אא 
 

אאאא 
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 
 
 
 

 

 אאאאאW 
،אאא

،אאאF1 J14E،
אאW 

1Eא  Lens Assembly 
2Eא  Camera Cone 

3Eא   Film magazine 

4Eא  Camera Body 

 
W1 J14אאאאא 

 
 
 
 
 
 
 
 
 

 



אא 
 

אאאא 
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 
 
 

 אאאאW 
אא،אאא

אאW 
1EאW 

אFFiducical JMarkE،
אאא،אא

א1 J15،אאאאF
אKE 

 

 

 
אW1 J15א 

 

2EאאאW 
אאאאK

אאאK 
 

3EאW 
אאאא

אאK 



אא 
 

אאאא 
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 
 
 
 

4EאאאאאW 
אאאאאא

אK 
 

5EאW 
אאאאאK 

6EאW 
،אאא

אאאא،א
אאאK 

7EאW 
،אאאאא

אאאאK 
 
 
 
 
 
 
 
 
 
 
 



אא 
 

אאאא 
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 
 
 

 

 אאאW 
אאאאא
אא،אאא

אאאאאK 
 

 אאאW 
 

 

1א J16،אאאאאא
אW 

 
  

 

 
 

אW1 J16אאאאאא 
 

1EאאW 
Kאאאאאאא 



אא 
 

אאאא 
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 
 
 

2EאFOEW 
אאאאאאFא

אאE 
3EאאאFHEW 

אאאK 
4EאאFFE 

אאאאאאא
א،אאFCKE 

5EאאFPEW 
אאאאאאאK 

6EאFNEW 
אאאאאא

،אאאאאK 
 
 

7EאאW 
אאאאאאK 

8EאW 
אאאאא

אK 

 
9EאאW 

،אאאאא
אK 

10EאאW θ



אא 
 

אאאא 
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אאאאאאK 
 

 

 
 אאאW 

 
אאאא،אא

 ، א   א א א  א  
 א א  א א א אא

אאאאאאW 
1E2Eא3Eא 

 
1EאאFVertical photographEW 

 ،א     א   א  א  
אF1 J17Eא،،אא

א    א          
  א  W KWא    א  

אאא
אאאא 

FTilted PhotographEאאאאאאא
אWK 

 
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1א J17אאא 
 
2EאאW 

،  א    א א
،אאאאא

אאאאאאאא
،אאF1 J18KE 

 
 

 
1א J18אאא 

 
 

3EאאW 
אאאא

،אאF1 J19E،אא
،אא

אא
אאא،אא

אאאאאאK 
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 
 

 

 

 
1א J19אאא 

 
 אאאW 

אאאאא
א،אאאא

،אא אאא א  
א  א  א א א א   

אאאK 
 

1K אאאW 
אאאא

אK 
 

 אאאאאא 



אא 
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אאאא
א{אאW 

1Eא2אEא3Eא 
 
4Eא5Eא 

 
אאאאא

אאאא،
،אאאאא

אאאK 
 

 
 אאW 

אאאאא
אאאאא

،אאK 
 

  

א W S 
אא W F 

אאאא W H 
א W h 

אאאא W Z 
 
 
 
 
 

hH

F

Z

F
S






אא 
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 
 
 
 
 

1W 
א152.4א،

א1825אKאאK 
א 

 
 

2W 
א500،

א152.4אא،5072אKא
אK 

א 

 

 

 
 
 
 
 

 

30000

1













152.44572000

152.4152.4

1000500)(5072

152.4

hH

F
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F
S

1000אאא
אאאא
אא

FאאE 

1000אאאאאאא
אאFאאE 
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 
 
 
 
 
 

 אאאW 
אא

،אF1 J20Eא،א،
،אאאא

אאאא
،אאאאאאאא

אאאאא
K 
 
 
 
 

  

1א J20אא 
 

 אFhiE 

  
h

S
i

i
H

F


  

אi : Si  



אא 
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אא : F  

אאאא: H  

אi : hi  

 

 

 אאFאאhaveE 

  

אאW Save 
אאW F

אאאאW H 
אאא W have 

 
 

3W 
،א

150א،א5000אאKA 
א3000Bא2000Kאא

ABK 
א 

 

 

h
S

ave

ave
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F




20000

1

1503000000

150150

1000)20005000(

150

hH

F
S

13333
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1502000000

150150

1000)30005000(

150

hH

F
S
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B
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A





























אא 
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 
 
 

4W 
א،א

150،א3000אאKA
א1500Bא600Kאא

אK 
א 

13000

1

1501950000

150150

1000)10503000(

150

hH

F
S

m1050

2

6001500

2

hh
h

ave

ave

BA

ave






















  

  

 
 
 
 
 
 
 
 
 

1000אאאKאאא
אאאFאאE 

1000אאאאאאא
אאFאאE 



אא 
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 
 
 
 

 

 אאאאאW 
אאא

אאאאאאאK 
 
 

1EאאאW 
אאאאאאאF1 J21E

אאאאאאא
،אאאאא

אK 
 
 

 

 
1א J21אאא 

 
2EאאW 

 ب

 أ



אא 
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אא،א
אאאאאא 

،א2א J26FEא،אא
אאאאאאX، 

 
אאאא،אא90אאאא

אאא،א 
אאאאאK

iאאאאXPiYPiK
אאאאאאאאK 

 
 

 אאW 
אאאFXGi,YGiE

،אאא
1א J22אאאאא

אאאאאאא
אאאאאאאא 

 
אא،אאאא

אאאאאאא
אFXGi,YGiEאאFXPi , YPiKE 

 
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 
1א J22אאאאאא 

 
 

 

אאאi WFXGi,YGiE
אאאi WFXPi,YPiE

אאאא WH 
אאא WF 

אi Whi 
 

5W 
1380אא

152K4،אאAאF J52.35، J48K27
E،אBF40.64،43.88KEאאאא 
 

אאA200אB150
אK 

א 

F

hH
YY

F

hH
XX

i
PiGi

i
PiGi

    
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 

 

 
 
 
 

 אאאאאW 

1EאRectification of tilted photographsW 
אאאא
אאאאאא

אא 
 
2EאאOrthophotoW 

א،א1 J23، 
אאאאא 

אאאא 
אאאאא 

אאאא 
אאא 

אאא 
א1א J23אא 

 
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3EאMosaicW 

אא
א،1 J24K 

 

 

 

 
 
 
 

 

 

 
 
 
 
 
 
 

 
 
 
 
 

1א J24א 
 

 

 
4EאאPhotomapW 

אאאאאאא
אאאאאאK 

 



אא 
 

אאאא 
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 
 
 
 
 
 
 
 
 
 
 

 אאW 
אאאאאא

אאאא
אאאאאא

،אאאאאאאא
W 

 
1EאW 

אאאאאא
אא،

אאאאאאאK 
 

2EאW 
אאאאאא

אאאאאאאאאא 

 

 



אא 
 

אאאא 
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אאאאאא
אאאאאK 

 
 אאאW 

אאאא
אאאא

אאאאאא
אאאK 

 
 
 

אאאW 
אאאא
אאאאאאאאא

אאאאאאאא
א

אK 
1EאאאאאW 

אאאאא
אאאאK 

2EאאW 
אאאאאאא

אאK 
3EאW 

אאאאאאאא
אאאK 

4EאאאW 



אא 
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אאאא
אאאאאא

אאא،אא
אאאאא

،אאאאאאאא
אאאאא

K 
5EאאאW 

אאאאאאאא
אאאאאאאאK 

 
 

6EאאW 
אאאאאא

אאאאאאאאא
אאאאאאאאK 

 
 אאאאאW 

אא
א،אאW 

 
1EאShapeW 

אאאא
אאאא

א،א
אאאאK 

 
2EאSizeW 



אא 
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אאאא
אאאאאאאא

Kא 
 

3EאPatterenW 

אאא
אאא

אא
אK 

 
 
 

4EאShadowsW 
אאאאא

אאא
אאK 

 
5EאToneW 

אאאאאאא
אאאאאא،א

א،אאאא
אאאK 

 
6EאTextureW 

אאאאאאאא
אאאאאא

אאאאK 
 



אא 
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7EאSiteW 

אאאא،אאא
אאאאאאאא

אאאאא،
אאאאאאא

אאאK 
 

8EאאLandUsesW 

אאאאאאא
אא

אאאאאאאK 
 
 

2 

  

אW 

 אאאK 
 אאאאK 

 אאW 

 אK 

 אK 

 אאאK 

 K 

 K 

 אK 

 אאאאW 

 K 

 K 



אא 
 

אאאא 
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 אK 

 

  

 

אW 
 אאK 
 אאאאאK 

  

 
 
 
 

 

 

 

 

 
 

3 

 
אW 

 אאאאK 
 אאאK 

 אאאאאK 

 

 
אW  

 K 
 K 

 K 

 
 
 



אא 
 

אאאא 
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 
 
 
 
 
 

 

 

 

 

 

 

 

 
 

4 

  

אW 

 אאאאאא
אא،אאאK 

 אאאאא
אW 

א Jא Jא Jא Jא Jא Jא 

 אאאאאאאאאK 

 אאאאאאאא
אאK 

 
 

אW 
 K 



אא 
 

אאאא 
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 K 
  

 
 
 
 
 
 
 

 

 

 

 

 

 
אא 

1E ؟אא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J 

2E ؟אאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J 

3E ؟אאאא 
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 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J JK 
4KEא؟אאאאאא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J 
 
5E؟אאאאא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J JK 
6E؟אאאא؟א 
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 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J 

10Eאאאא؟ 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J 
 

11Eאאאא؟א
؟אא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J 
12Eאאאאאא؟אא 

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J 
13E؟אאאאאאאא 
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 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J 
14EאאW 

 
EאEאא 

EאEאא 
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J J J J J J J J J

 J J J J J J J J J J J J J J J J J J J J J J J J J J J J
 J J J J J J J J J J J J J J J J J J J J 

 

15Eאאא؟אאא 
EאEFK 

EאאKEF 

EאאאEFK 

Eאאאאא 
EFK 

EאאאEFK 

EאאאאאאאEFK 

Eאאאאאאא
FKE 
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 
 
 
 
 
 
 
 
 
 
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 
אא 

 
1Eא150،א

א2025אKאאK 
2Eא200،

א300،א1372אאKא
אK 

3E،א
200א،א2000אאK
Aא700Bא500Kא

אABK 
4Eא،א

152،א1500אאKA
300אBא200Kאא

אK 
5E1500אא

150،אאAאF J62.45{78K27
E،אאBF15.64{ J87.88KEא

אאאאאA300א
B170אK 

 
 

  



אא 
 

אאאא 
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 
 

 
 

אאאא
אאאא 

אאFKKKKKאאKKKKKKE،
אאאאאא،אא

F Eא،אאא
אאאK  

אאאאאWFKKKKKKאאEKKKKKKK 

 א 
אאFאאE 


 

  

1     
2     
3     
4     
5     
6     
7     
8     

אאאFאEאאא
א،????א

אאאK 


