
א 
 

אאאא 
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אאאאאא
אאאא  



א 
 

אאאא 
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Wאא 

אאאאאא
אאאK 

אאW 
אאאW 

1K אאאK 
2K אאאאאאK 

3K אאאאאK 

4K אאאK 

5K א 

6K אאאK 

7K אאאK 

 
אאW 

.אאאK 
 

אאאW 
* א%אאאK 
*א100%אאאאאאK 

 
אאW35K 

 
אאW 

1K אאאאK 

2K אאK 

  



א 
 

אאאא 
 

 
67 

 

3 J1א(Theodolite )W 
אאאא

א360° אא
אאאאK 

 
3 J2אאאW 

אאאאאאW 
1K אאK 
2K אאאFאKE 
3K אאאK 
4K אאK 
5K אאאאK 
6K אאאK 

 
3–3אW 

WאאאאאאאW 
1K אאאאK 
2K אאFאאEאאאא

אאK 
3K אאWאאאK 

4K א FאאEאאא
אאאאאK 

 
 
 
 
 



א 
 

אאאא 
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WאאW 

1K אWאאא
אאאאKאF4 J1KE 

 

אא א 
אאאאאL

א 
FאE 

T4 Wild –א /0.20 0.10 

DKM3 Kern  Jא 0.50 

Microptic 3 –א 0.20 

Tpr  J 0.50 

T3 א0.20 א 
F3 J1E 

2K Wאאא
אאF3 J2EK 

F3 J2E 

אא א אאאאFאE 

T2 Wild –א 1  

DKM2 Kern –א 1 

Theo 010 א– 1 

Th2 א 1 

FT2 – 1 

Te- B1 MOM –1 א 



א 
 

אאאא 
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אWא

אאאK 
F3 J3E،F3 J4KE 

אא א 
אאאאאLא

FאE 

DKM-1Kern א 10 

K1-RA Kern א 20 

T1-A Wild א 20 

Te-E6 MOM –10 א 

TT4 א10 א 

TM 10 א 10 

T- 205 –10 א 
F3 J3E 

F3 J4E  

אא א 
אאאאאLא

FאE 

Theo 020 א 1 

T 5 א1 א 

Te – D2 –1 א 

T 16 –א 1 

Th 4 – 1 

4150- NE  1 



א 
 

אאאא 
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F3 J1WE א 

 
 

3–4אאF3 J1EW 
 

 
 

  



א 
 

אאאא 
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אא(VV)WאאאאK 

6K אא(HH)Wאאאא
K 

7K אאא(LL)Wאאאאאא
אK 

8K א(ZZ)Wאאאאא
אאאאאאK 

 
3–5אאW 

WFאאאאE 
Wild T2FאKE 

3 J5–1אאW 
אאאאא 20 

אאאאא1א 
3 J5–2אW 

 JאWאאF3 J2EאאאWild 

T2K 
 

 
 
 
 
 
 
 
 
 
 

  



א 
 

אאאא 
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8 

7 

5 

3 
2 

1 

6 

14 

12 

15 
9 

10 
11 

16 

13 

20 

21 

22 

17 
18 

19 

 T2جهاز ): 2- 3(شكل



א 
 

אאאא 
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אאK 

1K אאאK 
2K אאK 

3K אאאK 

4K אאאK 

5K אאK 

6K אאאK 
7K אאאאאK 

8K אאK 

9K K 

10K אאK 

11K אK 
12K אK 
13K אK 

14K אאK 

15K אאK 

16K אאאאאאK 

17K אאאK 

18K אאאK 

19K אאאK 
20K אאK 

 
 

 
 
 
 



א 
 

אאאא 
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F3 J3 JWEאא 

F3 J3 JWEאא 

 
K  אאTribrach F3 J3EW 

 
 
 
 
 
 
 
 
 

אאW 
 J אאFאKE 
 J אאאאFאKE 
 J אאא،אא

אאF3 J3 JEK 
 J אאאאאא

אאאאK 
K  אאW 

 
 

 
 
 
 
 
 



א 
 

אאאא 
 

 
75 

 

F3 J4 JEWאאFאאE 

 
W 

 J אFKאא
אאאאKE 

 J אאאאאאאאאK 
 J אאאאFKאאא

אאאאאאKE
F3 J3 JEK 

 
K  אאFאאEAlidade W 

 
 
 
 
 

 
 
 

  
 
 
 
 
 
 
 
 



א 
 

אאאא 
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אאאאאאF3 J4 JWE

W 
 J FEאאאאא

אאאאK 
 J אאאאK 

 
 J אאאא،א

אאאאKFאאE 

 J אאאאאאא
אאאK 

 J אאאאאFא
אEאאKFאאאא

אאFEאאאא
אא،אאאאא
אאאאאאא
אאK 

 J אאאאאאאא
אאאאאאKאאא

אאFאE360אאF
400אKE 

 J אFאאEאאאאK 
 J אא،א

אFאFאEE
אאאאאK

F3 J4  JEK 

 
 



א 
 

אאאא 
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F3—4 JWEאא

F3 J4 JEאFאE
Telescope 

 
 

אFאETelescope W 

 
 
 
 
 
 
 
 
 
 
 
 
 

אא،
אאאאאאאK 

 
 
 
 
 
 
 
 
 

 



א 
 

אאאא 
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F3 J5WEאא 

 
 J אאאא100אK 

 J אאF3 J4–EK 
 J אאאאאאאK 
 J אאאאאאK 
 J אאאאאאאא

אאאאK 
K  אאTripodF3 J5EW 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
 

 
79 

 
אאאאאאK

אאאאאאאאFאE،
–אא JFEאF 

 
אאE،א

אKאFאאאE
אאאאאK 

 
אShipping case W 

אאא
אאF3 J6EF3 J6EK 

 
 

F3 J6EW  F3 J6EWאא  



א 
 

אאאא 
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4 J6אאW 

אFאאאEאאאW 
1K אאאא

אאאא
אאא

אאK 
2K אא،א

אאאK 
3K אאאא

Fאאאא
אאE،אא

אאK 
4K אאא 
5K אFאאאאE

אאאFKאא
KE 

6K אאאאא
אK 

7K אאאאאא
אאא…،אאא

אK 
8K אאאאK 
9K אאאK

אאאאK 
10K אאאאאאא…

KאאאאK 

 



א 
 

אאאא 
 

 
81 

 
 

11K אאאFE
אאK 

12K אאאF
אאאאאאKE 

13K אאא
אאK 

14K אאאאאא
א אאא 

15K אא
K 

16K  אאאאאא
K 

17K אאFאEא
אK 

18K אאאאא
אאK 

 
3 J7אW 

W 
WאאאW 

אאאאאאא
אאאאאאאאא

אאאאאא
אK 

 
 



א 
 

אאאא 
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WאאW 
 

אאאWאאאK 
 
 

אאW 
אאאאא،

אאW 
–אK 

–אK 
–אK 

 
 

–אCentering W  
אאאאאא

אאאאKאW 
 

1 Jאאא(Center with the Plumb Bob)W 
 
 
 
 
 
 



א 
 

אאאא 
 

 
83 

F3 J7WEא 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

אאאאאW 
1 J א،אאאא

FאFEAEאFAE،
אK 

2 J אאא2א
אאאFAEFא

KE 
3 J אFAE

FאEאאאא
אKאאאK 

 



א 
 

אאאא 
 

 
84 

 
4 J אאFא

אK 
Eאא،א

אאאאFאE
KF3אא J7EK 

 
2 JאאאCentering with the centering RodW 

אFאאEאא
א،אא

אFאKEאאF3 J8KE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F3 J8WEאא  



א 
 

אאאא 
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אW 

 J  אאאאFAE،אא
אאאא

אאאK 

 
 

 J  אאא180O،אא
א،אא

אאאK 

 
3 Jאאאא(Centering with the Optical Plummet) W 

אאW 
1 J אאאאאFAE

אאK 
2 J אאאא،

אאאאFAE
אאאK 

3 J אאאאא
(A)אאK 

 Jאאאאאאא
אאאאK 

אאW 
1 J א1،2אאK 
2 J אאFAEאא

אאאאאK 
3 J אאאאאK 
4 J אK 



א 
 

אאאא 
 

 
86 

 
–א(Levelling)W 

אאאאW 
1- אאאאאאאא

אאאאFEFEKאא
F4 J9 J1E 

אFEFEאאאFאE
אאK 

 
 
2- אא 90א،אאFE

אאF3 J9 J2KE 
3- אא 90א،אאא

אאאFE،FE
אאאKF3 J9 J3KE 

4- אא 90אאאא
אF3EאאFEF3 J9 J4EK 

5- אאאאאאא
אאאאאאאאא

אF3EאאאאF
אKE 

 
 
 
 
 
 
 



א 
 

אאאא 
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F3 J9WEאא  

 
 

 
 

 
 Jאאאאא

אאאאאאאא
FאEאאאאא

אאאאFKE 
 
 



א 
 

אאאא 
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F3 J10WEאא  

 
 

 JאFאEאאא (Focusing)W 
אאאא

אאאKאא
אאK 

אאאאאאKא
אאאאW 

אאReticle Cross Hairs F3 J10EW 
1 J אאFEK 
2 J אאאאא،אאK 

 
 
 
 
 
 
 
 
 
 
 
 
 

  
  
  
  
  

 



א 
 

אאאא 
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אTarget Image Focusing  

1 J אאאא،אא
אאאאאאK 

2 J אאאK 

 
 
3 J אאאאא

אאאאK 
 J אאאאא

FEאאאK
FאEאאK 

 
אאWאאאאאאW 

 
אאW 

–א(Sighting) FאWE 
אאWאאאאא

אאאK 
אW 

אאאאאאאא
אאאKאאא

אאK 
אאאFאאEאא

אאאאאFאא 
אE،אאאאא

אאאK 
 



א 
 

אאאא 
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 Jאאאא(Horizontal Circle Reading) W 
 
1 J אאאאאאא

אאאא
אFאEאאKK 

2 J אאאאאאFאאE
K 

3 J אאאאאאא
אאאאא

אא
אKאאאאאאא

،F
אאE،אאאא 

4 J אKאא،א
אאאא1אאK 

5 J אאKE
אאK 

 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
 

 
91 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 

 94 
אא 1 
א2 

א 45 

F3 J12Eאא

אF3 J11(  



א 
 

אאאא 
 

 
92 

 
 
6 J אאאאF360E 

אF3 J11Eאאאא
אאWאא=94°،א1

אאא10'אא2'   45"
K 

אאW 
35"     12'      94°  

 
 Jאאאאאאאא

אאאאאאFאא
KEאאאאאא=?3000' 00°W 

1 J אFאEאאK 
2 J אאאאFא

אאאE?300Fא=אא
=30KE 

3 J אאאא00°אFא=
Eא0א'Fאא =E

אK 
4 J אאא=?3000'00°

אאאאאאאK 

 
אאאאאאאא

K 
 
 
 
 



א 
 

אאאא 
 

 
93 

 
אאW 

אאFאEא
אאאK 

 
1–אאWFace LeftW 

אאאאאFאEאא
אK 

 Jאאאאאאאאא
אK 

 
2–אאFace RightW 

אאאאאFאEאא
אK 

 Jאאאאאאאא
אK 

 
 
 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
 

 
94 

F3 J13Eאאאא 

 
אאאאWVertical Circle ReadingW 

אאאאאא،
אאאאאאKאא 

F3 J13EאאK 
1 J אF3 J13 JEאאאאא

180א،אאאאא90
א270אאאK 

2 J אF3 J13 JEאאא180א
א،אאאא90א

אאאK 

 
 

 
 

 
 
 
 
 
 
 
3 J אF3 J13 JEאאא

אא180אאא،אא90א
270אאאK 

 JאאאאאאאKאאא
אאאאאאאK 

 



א 
 

אאאא 
 

 
95 

F3 J14WEאאא  

 
אאאWאאאאK 

 
 J אאK 
 J אאאאאא

אאאא
אאא،אאא

FKE 
 

W 
אאאאאאאF{{{EאFE

אאאWF3 J14KE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
 

 
96 

 
1K אאאאF،،،E

אאK 
2K אאFEאאFא

אאאאEK 
3K אא–אא

אאאFאE،
אFאEא–

אאFKE 
4K אFEFאאאEאא–א

אאFא–א–אאE،א
אאFEאא،אא
אK 

5K אאאא00   00'   30"אאא00   00' 

  30"אא(1)אאאFE)א
FEK 

אאאאאאא
אאFEאאאאF،،،،KE 

אאאאK 
FF3 J5KE 

6K אאאFאEאFEא
אאFאאא–א–אאאאE

אא40"10 '23אאאא
אאFEאFEKFF4 J5EK 

7K אאאאF،،Eאא
אF6Eאאאאאאא

(C)05'  59"135،(D) 288 14'  04"،(A)00'  33"00
F3 J5KE 



א 
 

אאאא 
 

 
97 

F3 J15WE אאא 

 
8K אאFEאאאא180

אאאאFאE180אא
אאFEאאא(6) 

אאאא35'  00" 180אא
אאאאאאFEאFE
K 

9K אאאאF،،،Eא
אא(6)אK 
אאאאאFE14'  04"108،FE06'  01"315 ،

FE22'  12"26 FE3000180א
אאF،،،EF3 J5KE 

10K אאאאF،،،EFE
אאF3 J15KE 

 
 
 
 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
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אאאW 
אאאאF،،،EאFEא

F3 J1EאאאW 
 

אאW 
אאאאאאF3 J5Eאא

אאאאאאאא
אאאK 

 
 
 
 
 

+אאאא180 

 −אאאא180 
 
 

אאאאW 
אאאאאאאאאאא

אאאאאאW 
אאאZ?10'1140°−?30ْ00 00 Z?4021'40 
אאאZ?00135–?11ْ3340Z?49ْ4394 

 
אאאZ?0414288–?0006135Z?04ْ08'153 

אאאZF360H?340000E–?0414288Z?3046'71 
 
 
 

א  =              אאא +אאא           ±   180  

                              2 



א 
 

אאאא 
 

 
99 

אW 
אא 

אאאFEאאא
אK 

אאאFEZ1H 2H3H 4Z?0400'360° 
אאא=360K 

אאאאFEאאאא
אאאK 

 

 
 

א=4000360–0000360=+040000 
אאאאאK 

אא 
אאאאא

אאאאאK 
 

אאאZ 
א 

אאא 
 

אאאZ
4

4ً=1 

 
אאאK 

 
 

א=אאאא–360 



א 
 

אאאא 
 

 
100 

 
אאאאאW 

אאאאאאFאE 
W 

 
 

א1א^א=412140–010000 =40 2140 
א2א^א=494394–010000=484394 
א3א^א=0408153–010000=0308153 
א4א^א=304671–10000=294671 

אאאאאK 
אאאא=360 

אאאאאאEK 
 
 
 
 
 

  

אאאא=אאאא±א 



א 
 

אאאא 
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אאא 

אאL  
אL 

אL 
אL 

אLWild T2
אL1 

אL1 
אאאL 

 


אא
א 

אא
אא
א 


א

אאא


אא 
אאא

א 


א
אא
א

      300000 
        180  00  30 

      040  22  10
 

      220  22 12  

      135  05  59
 

      315  06  01 
      

288  14  04


 
        108  14  04 

      000  00  33
 

      180  00  35 

 
א

   
 

    
 אZ   Z 

 
F3 J5E 

אאK



א 
 

אאאא 
 

 
102 

 
אאאאWאאאW 
אאW 

1 J אאאאאאK 
2 J אK 

אאאאW 
1 J K 
2 J K 
3 J FאKE 

אאאW(Measuring of vertical angles)  
אאFאאE(Automatic index)

F90EאאאאאFאEא
אאאאKאאאא

אאאאK 
אWild T2אא

אאE–א–Fאא
אאאאא
אאאאאא

אאאאאK 
אאאאא

אאאא
K 

 JאאאאאאK 
אאאאאאא

FאEאאאא
،אאאאא

אאאאאאK 
 



א 
 

אאאא 
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F2E 

אאאאאאFEאF،،،E
אאאW J 

1K אאF1E،F2EאK 
2K אFEאאאא

אFEאאאK 
Fאאאאא

אE–אאאK 
אאאאאאKאא

אאF3 J2EK 
3K אאאFאאא –אE

אFKEאא49ً1494Kאא
אFEK 

4K אאאאF،،Eאא
אF3EאאאאאFE06

4485،FE05ً3393FE344487אאK 
5K אFEאא180אא

א180אאFEאאא
אאאF3Eאאאא

FE4244267אאאאאא
אאFEאFEK 

6K אאאF،،Eאא
אאאF3Eאאאא

FE3536266FE4015274FE0144265K 
אאאאא

F،،EאFEK 
 



א 
 

אאאא 
 

 
104 

 
 

7K אאאאFEאF،،،E
אK 

 
 

אאאW 
אאאW 

אאאאאאאאאא
אK 
אאאאאאא،אאא

אאאאאK 
 

אאאW 
אאאאאאאאא

אK 
Fאאאאאאאאאא

אKE 
אאאאאWF3 J16KE 

 
 

אאאFאאE=90–אאאאFאאאEK 
אאאFאאE=אאאא–270 

אאא=2L1Fאאא?אא?+אאא?
אאKE? 

 
 
 



א 
 

אאאא 
 

 
105 

F3 J16WEאאאא  

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

 אאאאFEאF،،،Eא
F4 J6EאאאW J 

אאאאW 
אאאאF3 J6Eאאאאאא

אא،אאאאK 
אאאאFEאאZ90–אאאאZ000090

–491494=−49144 
אאאאאאK 

 



א 
 

אאאא 
 

 
106 

 
 

אאאאFEFאאEZאאאא–270Z5144
265–0000270= −09154 

אאאא(B)FאאE 
=000090–064485+=54154 

אאאאאא 
 

אאאא(B)FאאE 
=4015274–0000270==40154 

אK 
אאאW 

אאאאאאא
אאאאW 

אאא=½Fאאא?אא?+אאא?אאE? 
אאאFEK=- ½ )09 ً15َ 04ْ  +49 ً14َ 04ْ  = (- 59 ْ14َ 04ْ − 
אאאFE = ½)40 ً15َ 04ْ  +54ً 15َ 04ْ  = (47 ً15َ 04ْ 
אאF4 J6KE 

אאFאאWE 
אאאאאאאאאK 

אאאאאK 
 

אאאאא 
  

 
 
 
 



א 
 

אאאא 
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אאא 
אאL 
אאL 
אL 

אL 
אאL 

אL 

אLWild T2
אL1 

אL 

אL1 
אאאL 

  
  

  

F3 J6E 
 

אא  

  
  
  

 


א 


אא
אא

א 
אאא

א 
אאאא


א

אא
א

 
א

א

-04  14  59 

-04  14  49 49ً4194ْ   

  -04  15  09 265  44  51  

 
~ 

א 

-03  23  15 

04  15  54 85  44  06   

  04  15  40 274  15  40   

 
  
~ 

א

02  15  22 

-03  23  05 93  29  05   

  -03  23  25 266  36  35   


א

2.00

א

א 

02   15  22 

02  15  26 87  44  34   

  02  15  18 272  15  18   



א 
 

אאאא 
 

 
108 

  
  

אא(Digital Theodolite) W J 
5 J1אאאW 
1 J אאאאK 
2 J אאK 
3 J אFKE 

 
5–2אאW 
1 J אFאKE 
2 J אאK 
3 J אאK 
4 J אאK 
5–3אאW 
1 J אאK 
2 J אאאאאK 
3 J אאאFאEאאאFאE

אK 
4 J אאאאאא{

אאK 
5 J אאאK 
6 J אאאאאK 
7 J אFאEאאאK 
8 J אאאאאאK 
9 J אא

אK 
10 J אאאK 
11 J אאאKאK

K 



א 
 

אאאא 
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12 J אאאK 

 
  

3 J4אאאW 
אאאאאא

אKF3 J17KEF
אאא

אKE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

F3 J17WEאא  



א 
 

אאאא 
 

 
110 

 
 

FEאאDT 600KF1E 
אאW 

אW165FC165C341אאEאאK 
אW4.2K 

אאW236FKאאE 
אאאFW J20ْ50ْEK 

אFW J3070EK 
אWLCD8אא

F120C64EK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
 



א 
 

אאאא 
 

 
111 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
F3 J18KE 

 
 



א 
 

אאאא 
 

 
112 

 
אW 
אW160K 

אW26xF26KE 
אW301K 

W0.9 
אW100אאK 
אאאW 

אW7 
אאW0.5K 

אWאW2R14/CK 
אW2325K 

אF3 J18 JEW 
1 J אK 
2 J אFאאKE 
3 J אאאאFאאKE 
4 J אK 
5 J אFאKE 
6 J אאK 
7 J אאK 
8 J אאאFאKE 
9 J אאאK 

10 J א 
11 J אאK 
12 J אK 
13 J אK 
14 J אFאאKEK 
15 J אK 



א 
 

אאאא 
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F3 J18EW
 

DT600 

F5 J3EW  



א 
 

אאאא 
 

 
114 

 
16 J FEאאאK 
17 J אאאK 
18 J אאאאאK 
19 J אאאK 
20 J FEאאאK 
21 J אאאK 
22 J אFאאKE 
23 J אFאKE 
24 J אאK 
25 J אK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



א 
 

אאאא 
 

 
115 

 
אW  

אאאW 
1 J אאF3 J19 J1EK 
2 J (R14/C)FאאאE

F3 J19 J2EK 

 
 

 
3 J אF3 J19 J3EK 

 
 

F3 J19 J1EW
א 

F3 J19 J2EW
 

F3 J19 J3EWא
א 



א 
 

אאאא 
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אאאWאאW 
אW 

–אWCentering W 
1 J אאאאאאא

אאF3 J20EK 
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