
אא 
 

אאאא 
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אאאא
אאאא  



אא 
 

אאאא 
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אא 
אא 

 אאW 

אאאאאאא،
אאאא،K 

 
 אאW 

אאאאאW 
 אאאאאאK 

 אאאאאאK 

 אאK 

 אאאאאK 

 

 אאאWאאא100٪ 

 
 אאאאW39K 

 
 אאW 

 אאK 
 אאאK 
 אאFKE 

 אאאK 
 

 אאW 

אאאאאאא
אאאאאK 

 



אא 
 

אאאא 
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WאאאאFאאE 
 

אאאW 
 אאאא

אW 
 אאK 

 אאאK 

 אאאK 

 
WאאW 

אאאאא
אא،אאאא

،אאאא
אאאאאאאאאא

אאK 
 
1K אאFWEArithmetic Mean 

אאאאאאא
אאאאאאW 

 
אאZאאDאא 

 
אאZz1H2H3H000000HxD 

 
  FZ1E 

 
FWWEאאzxWאא 

WאאK 

zx




אא 
 

אאאא 
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אאאאW 
 
 

אאFZEFH2E 
 
 

WFא،אאאאא
אאאא

אאאאאאK 
 

1W 
FEאאאא

אא،אאאא
אFKE 

 
אא 

 
1116.56 
2116.55 
3116.50 
4116.48 
5116.46 

 
אW 

 Z 
 

 ZZZ116.51 
 
 

אWW 

z Jx 

 

zx 
 

zx
 

z116.56H116.55H116.50H116.48H116.46x 
5 



אא 
 

אאאא 
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אאאZ116،א
אאאFW0.56،0.55،0.50،

0.48،0.46אE 
 

אאFZEH 
 
 

אאFZE116HZ116H0.51Z116.51אK 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

2W 
אאאW 

 
 LL L o 

1104357 
2124357 
3084357 
4144357 

 
؟אאאאאא 

אW 
 

Z 
 

 
 ZZ114357 
 
אW 

z Jx 
 

 

z0.56،0.55،0.50،0.48،
0 46x 5

zx
 

z104375H124357H084357H1443
57x 4



אא 
 

אאאא 
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אאאZ4357،
אאאFW10،12،08،14E 

 
אאFZEH 

 
אאFZE43َ57ْHZ114357 

 

2K אFEWResiduals 
אאאFEאאFKE 

 

   Z–F3E 
W 

אאא،אאאא
אאאאאאK 

 
3K אאאאאFWEStandard Error    

אאאאאא
אאאאא،

אאאאאאא
אאאK 
 

ZF4E 
 

W 
 ZאאאאאK 

 2ZאK 

 ZאאK 

 zxZאK 

z2x 
–1 

z Jx


z10H12H08H14x 
4



אא 
 

אאאא 
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אאאא
אאK 

אאאאאא
אאא،אא
אאאא،אאא

אFאEאאאא
אאKאאאאאW 

 
 
 
 
 
 

∞H∞ J 
אאFאE 

א 
  

 
אאאW 
1K אאK 
2K אאאFאאKE 

3K אאאאK 

4K אאאאאאאFא
KE 

5K אאאאK 

6K אאF0.6745E50٪אא
אאאאאאאאF0.6745E

אK 


א





א






אא 
 

אאאא 
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7K אFE68٪68٪א
אFKE 

8K אאF2E95٪95٪א
אF2KE 

9K אאF3E99.7٪99.7٪א
אF3Eא

F3KE 

 
1W 

FEאאאW 
 

 
אאFE

 
 

1 184.24 
2 184.25 
3 184.26 
4 184.30 
5 184.28אW 
6 184.221KאאFKE 
7 184.252KאאאאאK 
8 184.203K؟א؟א 

 
  



אא 
 

אאאא 
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אW 

 
אא

FE 
אא

FE 
א 

Z J
א 

2 
1 184.24

184.25 

0.010.0001 
2 184.2500 00 
3 184.26 J0.01 0.0001 
4 184.30 J0.05 0.0025 
5 184.28 J0.03 0.0009 
6 184.220.030.0009 
7 184.2500 00 
8 184.200.050.0025 

א1474 0000.0070 
 

1KZ 
 

 ZZ184.25אK 
 

2KZZ 
Z0.03א 

3Kאאא3K 
3Z3C0.03Z0.09 

אאFEאא
0.09 J0.05KאK 
 

W 
אאאאאK 

4K אאאFEStandard Deviation  

zx 
 

z1474x 
8

z2x 
–1 

z0.00702x 
8 J1 



אא 
 

אאאא 
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אאאאFEאא،
אFEאא،

אאאאאאא
אא،אאאאאא

אאאאאא
אאאאאW 

 

 
ZF5E 
 
 
 
ZF6E 
 

W 
 

 ZאאאK 

 ZאאאאאK 
 2ZאK 
 ZאאK 
 zxZאK 

 
אאאא

אאK 
 
 

  

                  



z2x 
F–1E 



אא 
 

אאאא 
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W 
אאאאאאא

אא0.40אאאאא،
אZ20K 

אאאאאאאK 
 

אW 
 

Zא 
 

2Z2D 
 
ZZZ25אאK 
 

 

5K אאאMost probable Value 
אאאאאאאא

אאאאאW 
 

אאאZאאאאאא 
ZF7E 

 
1W 

אFE6אאW 
F175.32،175.40،175.36،175.38،175.34،175.30E 

אW 
1K אאאאFKE 
2K אאאאFKE 

                 

 

2 

2
F2E2 

F0.40E2 



אא 
 

אאאא 
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אW 
 אאF

E 
 

אא
FE 

א
Z J 

א 
2 

1 175.32

175.35 

0.03 0.0009 
2 175.40 J0.05 0.0025 
3 175.36 J0.01 0.0001 
4 175.38 J0.03 0.0009 
5 175.340.01 0.0001 
6 175.300.05 0.0025 

א1052.20  0.007 

 
1KZ 

 
 ZZ175.35אK 

 
 

2KZZ
 

Z   0.015אK 
 
3KאאאFZE 

Z175.350.015א 
Z175.351.50K 

zx 

 

z1052.20x 
6 

z2x 

F–1E 

z0.007x 

6F6–1E 



אא 
 

אאאא 
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2W 
FE12אאא

אW 
F220.11 ،220.09 ،220.06 ،220.08 ،220.04 ،220.00 ،219.96،

220.05،219.94،220.07،220.10،219.98EאK 
אW 

1K אאFE 
2K אאאאFE 

אW 
 אאF

E 
 

אא
FE 

א
Z J 

א 
2 

1 220.11

220.04 

 J0.07 0.0049 
2 220.09 J0.05 0.0025 
3 220.06 J0.02 0.0004 
4 220.08 J0.04 0.0016 
5 220.040.00 0.0000 
6 220.000.04 0.0016 
7 219.960.08 0.0064 
8 220.05 J0.01 0.0001 
9 219.94 J0.1 0.01 

10220.07 J0.03 0.0009 
11220.10 J0.06 0.0036 
12219.980.06 0.0036 

א2640.48  0.0356 

 
 zx 

 

z2640.48x 



אא 
 

אאאא 
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1KZ 
 

 ZZ220.04K 
 

2KZZ
 

Z0.016אK 
3KאאאFZE 

Z220.040.016א 
Z220.041.60K 

 
WאאאW 

אאא،אא
אאאא

אאאא،א
אאא،א

אאאאאא
אאאא،אא

אK 
 

K  אאאאאFאWE 
אאאאאFEאאא

אFEאאאF3000000Eאא
אאאFEאאאאא

אאאאא،א
אאאא180ْאאFE

אאאאאאאאאFKE 
אאWאאWאאאW 

z2x 

F–1E 
z0.0356x
12F12–1E 



אא 
 

אאאא 
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אWאאWאW
Wא 

 
אא
א


א

אאא
א 


אאא

א 

אא
א
א  // Lo 

 
      
      

 
      
      

 

 
אאאW 

1K אאאאאK 
2K אאאZאFE–אFKE 

3K אK 

 
 

K  אאאאאW 

 


 
 
 
 

 
 



אא 
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אאאאא
אאW 

אא
א


א

אאאאא
אאא 

אא
אא

א
אאא

אא // Lo 

 
     

 
 

      

 
       
     

 
 

 
      
       

 

א

אאא 
FE 

אא
FE 

א 
Z J

א 
2 

1    

 

  
2      
3      
4      

א      

 
1KאאאZZאא

 
 

2KZאאאK
 

3KאאאאZ   
 
 

K  אאאאאW 

zx 
 

z2x 

F–1E



אא 
 

אאאא 
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אאאאאא
אאאאאאא

אאאW 
 

 
 

 
 
 
 
 
 

 
 

 
 
 
 

W 
אאאאאאאאFEאK 

  



אא 
 

אאאא 
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1W 
אFEאאא

W 
אאWאאWאאאW 
אWאאWאW

אW 
אא
א


א

אאא
א 


אאא

א 

אא
א
א  // Lo 

 
 3000000  
 2600180  

 
 401569  
 4415249  

؟אאאא 
אW 

אאWאאWאאאW 
אWאאWאWאW 

 
אא
א


א

אאא
א 


אאא

א 

אא
א
א  // Lo 

 
 30000002800

000 
 

 2600180141569
 

 
 401569

421569
 4415249 

 
  



אא 
 

אאאא 
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2W 
אאאאאFE

אW 
אא
א


א 

אאאא א
אאא

אא
אא

א
אאא
אא // L o 

 
 3000000     
 3200180    

 
 121052    
 1810232    

 
 431684    
 4716264    

 
 3200000    
 3600180    
؟אאאאא 

אW 
אא
א


א

אאאא א
אאא 

אא
אא

א
אאא
אא // L o 

 
30000003100

000 
   

 3200180
440952 J1430952

 
121052151052

   1810232
300632 J1290632

 
431684

451684
 4716264

4943275 J14843275
 

32000003400000
   3600180300360 J30000360

אZ300360–360Z3 
אאFZ J1CאEDאא 
FZ J1C3ED3Z J1אK 

 



אא 
 

אאאא 
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3W 
אFEאאאא

אאאאFEW 

א

אאא 
FE 

אא
FE 

א 
Z J

א 
2 

1 141569

 

  
2 181569  
3 121569  
4 161569  

א      

אאאאFE؟ 
אW 


א

אאא 
FE 

אא
FE 

א
Z J

א 
2 

1 141569

151569

1 1 
2 181569 J3 9 
3 1215693 9 
4 161569 J1 1 

א0001277  20 
 
1KאאאZZ 

Z151569 
 

2KאאאZ 
 

2KZZ1.29 
 

3KאאאאZ151569  1.29 

z0001277
x4 

z20x
4F4–1E 

zx
 

z2x
F–1E



אא 
 

אאאא 
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4W 
אאאאאFEא

אאאאK 
؟אאאא 

 
 
 
 
 
 
 
 
 
 
 
 
 

אW 
אאאאFE 

 

א

אאא 
FE 

אא
FE 

א 
Z J

א
2 

1 440952
42.33ً0952

 J1.67 2.7889 
2 4009522.33 5.4289 
3 430952 J0.67 0.4489 

א7 29156  J0.01 8.6667 

 
 

א אא אאאא 

א 
 44 09 52 
 29 06 32 
 47 43 275 

א 
 40 09 52 
 33 06 32 
 42 43 275 

א 
 43 09 52 
 31 06 32 
 44 43 275 

zx




אא 
 

אאאא 
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1KאאאZ 
 

 
1KאאאZZ42.33ً0952 

 
 

2KZאאאK
 

2KZZ1.20ًK 
 

3KאאאאZ42.33ً0952  1.20K 
 

WאאאאFE 
 


א

אאא
FE 

אא
FE 

א 
Z J

א
2 

1 290632
31632

24 
2 330632 J2 4 
3 310632000 000 

א331996  8 

 
1KאאאZ 

 

ZZ31632
 
2KZאאא 

 
 

z7       29      1156
x3

z8.6667x
3F3–1E 

z231996x
3 

z8x 
3F3–1E 

zx 
 

z2x 

F–1E



אא 
 

אאאא 
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2KZZ1.15 
 

3KאאאאZ31632  1.15 
 

WאאאאFE 
 


א

אאא 
FE 

אא
FE 

א 
Z J

א
2 

1 4743275
44.3343275

 J2.67 7.1289 
2 42432752.33 5.4289 
3 4443275K0.33 0.1089 

א1311728  J0.01 12.6667 

 
 

1KאאאZ 
 

1KאאאZZ44.3343275 
 
 

2KZאאאK 
 

 
2KZZ1.45K 

 
3KאאאאZ44.3343275  1.45 

  

z1311728x 
3

z12.6667x
3F3–1E

zx 
 

z2x
F–1E 



אא 
 

אאאא 
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WאאאאאאFאE 
 

WאאאFאאE 
אאאאאW 

 Jאאא Jאא JאאK 
 

אFWE 
אאFE

אאFEאאF2KE 
א

אאאאFEאאFאEאאF
אEW 

 
 אאWאאWאא 
 2W4W3 

 
אאאאאאא

אא،אא،אא
אאא

אאאF5Eאא10W20W15
אאאK 

 א،אאאאא
אאאאאאאא

אW 
 

1W2W3W4W0000000000000WZ1W2W3W4W
0000000000000K 

 



אא 
 

אאאא 
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 ،אאאאאא

אאאאאאא
אאW 

 
1W2W3W000000000000WZWWW00000
W 
 

1W 
אאא

אא4،2،3،1KאאאK 
אW 

אאא 
1W2W3W4Z1W2W3W4 
1W2W3W4Z4W2W3W1 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
2W 

אאאאא
אא3،2،1،6KאאאK 

אW 
אאא 

 
1W2W3W000000000000WWWWZ 
 
 

1W2W3W000000000000WWWZW 
 
 

1 

1ك
2  

1 

2ك
2  

1 

3ك
2  

1 

نك
2  

1  

1ك
2 

1 

2ك
2 

1 

3ك
2 

1 

4ك
2 

1 

32 

1 
22 

1 

12 
1 

62 

1 

9 

1 

4 
1 

1 

1  

36 



אא 
 

אאאא 
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1W2W3W000000000000WWWZW 
אאא

אאF1،4،9،36Eא36א
אאאW 

1W2W3W4Z4W9W36W1K 
 

אאאאאW 
1K אאאFWE 

אאא
אאאאW 

 
 
Z 
 
 
Z 
 
 

W 
 ZאאאK 
 ZאK 
 ZאאK 
 ZxzאK 

 
2K אFEאW 

אאאאFEא 
אFE 

 

11H22H33KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKH 

1H2H3KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKH 

zCx 
zx 



אא 
 

אאאא 
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Z– 
W 
 ZאK 
 ZאאאK 
 ZאאK 

אאאאאא
אאCאZK 

 
3K אאאאאFWE 

 
Z 

 
W 
 ZאאאאאK 
 ZאK 
 2ZאK 
 ZאאK 
 Zxzא 

 
4K אאאFEאW 

 
Z 

 
W 
ZאאאאK 
ZאK 

2ZאK 
ZאאK 

zC2x 
F–1E 

zC2x 

zxCF–1E 



אא 
 

אאאא 
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Zxzא 
5K אאאאW 

אאאאאא
א 

אאאאZ 
 

1W 
אאFEאאW 

אאא א 
1592.049 
2592.014 
3592.1036 
4592.101 

 
אW 

1K אאאFE 
2K אאאא 

3K אאא 

4K אאאאFE 

אW 

א

אא
FE 

א
 C 

א
א

FE 

א 
 C2

1 592.0495328.36

592.082

0.0420.0159
2 592.0142368.040.0720.0207
3 592.103621315.60 J0.0180.0117
4 592.101592.10 J0.0180.0003

א 5029604.10  0.0486

1K אאאFE 



אא 
 

אאאא 
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ZZ592.082אK 

 
2K אאאאW 

 
Z 

 
 

ZZ0.127אK 
 

אאאFWE 
 

Z 
 

 
ZZ0.018אK 
 

3K אאאFWE 
אאאאZ 

Z592.0820.018אK 
 

אW 
F1C1FHE2C2FHE3C3FHE4C4ZEK 
F9C0.042FHE4C0.072FHE36C J0.018FHE1C J0.018ZEK 

  

z29604.10x 

z50x

zC2x 
F–1E 

z0.0486x 
F3E

zC2x 
zxCF–1E 

z0.0486x 
z50xCF3E



אא 
 

אאאא 
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2W 
אאFEאאW 

 
א אאאא 

1173.023 
2173.052 
3173.105 

 
אאאאאFE 

אW 
אאא 

 
1W2W3WWZ 
 
1W2W3WWZ 

 
1W2W3ZWW900 
 
1W2W3Z100W225W36 
 


א

אא
FE 

א
 C 

א
א

FE 

א 
 C2

1 173.0210017302
173.047

0.0270.0729
2 173.0522538936.25 J0.0030.0020
3 173.10366231.6 J0.0530.1011

א 36162469.85  0.176

1K אאאFE 

1  

1ك
2 

1 

2ك
2 

1  

3ك
2 

1 

32 

1 
22 

1 

52 

1 

9 

1 

4 

1 

25 



אא 
 

אאאא 
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ZZ173.047אK 

 
2K אאאאW 

 
Z 

 
 

ZZ0.297אK 
 

 
3K אאאFWE 

 
Z 

 
 

Z        Z0.016אK 
 

4K אאאFWE 
אאאאZ 

Z173.0470.016אK 
אW 

F1C1FHE2C2FHE3C3ZEK 
F100C0.027FHE225C J0.003FHE36C J0.053ZEK 

  

z62469.85x  

z361x

zC2x 
F–1E 

z0.176x 
F2E

zC2x 
zxCF–1E

z0.176x 
z361xCF2E 



אא 
 

אאאא 
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3W 
Kאא 

אאאאאאW 
א אאאא 

187.502 
287.423 
387.565 
487.486 

אW 
אאא 

 

1W2W3W4ZWWW 
 

1W2W3W4ZWWW 
 

1W2W3W4ZWWW 
 

900 
 

1W2W3W4Z225W100W36W25 
 


א

אא
FE 

א
 C 

א
א

FE 

א 
 C2 

1 87.5022519687.50

87.484

 J0.0160.0576
2 87.4210087420.0640.4096
3 87.56363152.16 J0.0760.2079
4 87.482521870.0040.0004

א 38633768.66  0.6755

1K אאאFE 

1 

1ك
2  

1 

2ك
2  

1 

3ك
2  

1 

4ك
2  

1 

22

1 
23

1 

52

1 

62  

1 

4

1 

9

1 

25

1 

36 
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ZZ87.484אK 

 
2K אאאאW 

 
Z 

 
 

ZZ0.475אK 
 

3K אאאFWE 
 

Z 
 

 
ZZ0.024אK 
 
 

4K אאאFWE 
אאאאZ 

Z87.4840.024אK 
 

  

zC2x 
F–1E 

z0.6755x 
F3E

zC2x 
zxCF–1E 

z0.6755x 
z386xCF3E

z33768.66x  
z386x 



אא 
 

אאאא 
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WאאאFאאאWE 
 

1W 
אFEאאאא

אאF3000000EאאאאF401545E
אאאאW 

1K אאא 
2K אאאא 

אאW 

א

א

אאF1E אאF2EאאF3E
LLLo LLLo LLLo 

 
300000300000300000
 360018036001802800180

 
021947061947031947
 581822700192270119227

 
320000300000300000
 340018034001802400180

אאW 

א

א

אאF1E אאF2E 
LLL o LLL o 

 
 401545401545
 42152253815225

 
 103492063492
 08342720234272

 
 421545401545
 44152254215225
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אW 
אאF1WE 

אא
א




א





אאא
א א

אאא

אא
א
א 


א




אא
אא

א  // Lo 

 
300000

330000
   

 360018
0271847000271847 

 
021947

001947  581822
73341

312 0003341312

 
320000

330000  340018
0

0000
360 0000360

אZ0000360 J360Z 
אאFZ J1CאEDאא 
FZ J1CED2ZאK 

אאF2E 

אא
א




א





אאאאא
אאא

אא
א
א 


א



אא
אא

א  // L o 

 
300000

330000
   

 36001803018
47 0.530.51847

 
061947

021947  00192272941
312 0.529.541312

 
300000

320000  34001805959
3591 0000360

אZ5959359–360Z J1 
אאFZ J1CאEDאא 
FZ J1C J1ED2Z0.5אK 

 



אא 
 

אאאא 
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אאF3WE 

אא
א




א





אאאאא
אאא

אא
אא


א


אא

אא
א  // L o 

 
300000

290000
  

 2800180
3318471341847 

 
031947

021947  0119227
254131212641312

 
300000

270000  2400180585935920000360
אZ5859359–360Z J2 

אאFZ J1CאEDאא 
FZ J1C J2ED2Z1אK 

 
אאF1E 

אא
א




א





אאאאא
אאא

אא
א
א 


א



אא
אא

א  // L o 

 
401545

411545
   

4215225
281847 J1271847 

 
103492

093492 0834272
3441312 J13341312

 
421545

431545 44152250200360 J20000360
אZ0200360–360Z2 

אאFZ J1CאEDאא 
FZ J1C2ED2Z J1אK 

 
 



אא 
 

אאאא 
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אאF2E 

 

אא
א




א





אאאאא
אאא

אא
א
א 


א


אא

אא
א  // L o 

 
401545
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