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1CCĈب 

אF5 J4E  



אא 
 

אאאא 
 

 
89 

 
1K אW 

אאאאא
אא،F5 J5EW 

 
אאאאW 

אZאCאאZא2 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

W 
، 

25.650א،אאK 
אW 

אZאCא 
 Z25.60C25.60Z655.362 

2K אW 
אאאא،

אF5 J6WE 



אF5J5E  



אא 
 

אאאא 
 

 
90 

 
אאאW 

 

אZאCא 

W 
א،

Z30.20אZ17.50אKאאאK 
אW 

אZאCא 
 Z30.20C17.50Z529.502 

3K אW 
אאאא

אאאK 
אFאE،א

אK 
K  אאאF5 J7 JWE 
K  אאF5 J7 JWE 
 

 

 
 



אZ
2

1א 

אZאCא 

אF5 J6E  



אא 
 

אאאא 
 

 
91 

 
1W 

אW 
30.20א،25.13אKאאK 

אW 
אZCא 

ZC30.20C25.13Z379.4632 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

2W 
אא،W

26.18א،18.25אKאאK 
אW 

אZאCא 
Z26.18C18.25Z477.7852 

4K אאW 
אאא 

אF5 J8KE 


2

1


2

1





FE     FE 
אF5 J7E 



אא 
 

אאאא 
 

 
92 

 
אאאW 

 

אאZאCא 
 

אאZC 
 

W 
א،א19.20 

אZ15.60אKאאK 
אW 

אאZאCא 
אאZ19.20C15.60Z299.522 

5K אW 
אא

אאאאאאאאF5 J9WE 

 
אאאW 




F5 J9E  

אF5 J8E  



אא 
 

אאאא 
 

 
93 

  
  

:مثال 
   ) 10 -5شكل(אא 

 א 12א ،17אאא א  א א   ،
9KאK 

 
אW 

אZ 1H2C
2

 

אZF12H17EC9Z130.502

2
6K אא 

אאא
אF6 J11EW 





F5J10E  

אZ
2

1CאאאCא
 

 Z
2

1CF1H2EC   



אא 
 

אאאא 
 

 
94 

 
 א          

א  ،א אאא
אאW 

 

 
W 

אא32.60א،22.70א
אאאא110°אאK 

אW 
אאZאCאאאא 

אZC32.60C22.70C110°Z347.6962 
 

  


2

1


2

1

אאZ
2

1CאCאאאא

F6 J11E  



אא 
 

אאאא 
 

 
95 

5 J2 J3אאא 
1K אאW 

אא،א 
אF5 J12EW 

 
 

אאא
אאאאא،אאW 

  

 Wא3.1415927אאאπ 

WאאK 
 

W 
אZ15،אאK 

 
אW 

אZאאZC2 
ZC15C15Z706.8582 

  

אאZC2 

F5 J12E  



אא 
 

אאאא 
 

 
96 

2K אאאW 

אאא אא        אא  
א א  א  אאא     ،

אF5 J13WE 

 
אאאאאאא

אאW 
 
 

  

אאאZ
360

°ھـ
×אא 

 

אאאZ
360

2 نقطھـ 
 

WאאאאK 
Wא3.1415927אאאπ 

WאאK 
W 

אאאאאFאאEZ14 
אאZ70° 

אW 

אאאZCאאZZ119.730
2 


360

°ھـ

360

701414  ط

 
א

אא 360

ھـ




אא 
 

אאאא 
 

 
97 

 
3K אW 

 
  א    א  א א  א

،אאאF5 J14EW 
אZאאא Jאאא 

ZC2
2 JC2

1 

ZF2
2 J2

1E 
ZF2–1FE1H2E 
ZCCF1H2E 

 
 

W 
 Wא3.1415927אאאπ 
 F1،2WEאאK 
 WאאאאFZ2–1KE 

W 
אא20،15אאK 

אW 

אZCCF1H2E



אא 
 

אאאא 
 

 
98 

אאZZא–אZ20 J15Z5، 
1H2Z20H15Z35 

 
 אZC5C35Z549.7792 

 
4K אאW 

 

 
،אאאאאאאאא

F5 J15E،אאא
א،אאאW 

 

° 
Z

אא 
360א 

 
 

 
W 
 Wא3.1415927אאאπ 
 F1،2WEאאאK 

אאZ
360

CCCF1H2Eھـ  

אאZ
360

אCھـ  

  אZCCF1H2E



אא 
 

אאאא 
 

 
99 

 WאאאאFZ2–1KE 
W 

אאאאאאאאאZ60° 

9،12אאאא 
אW 

Z2–1Z12–9Z3 
،1H2Z12H9Z21 

אאאאא60°ZCא 

אאאאא60°ZCCF1H2E 

אאאאא60°ZCC3C21Z32.9872 

5K אאאW 
אאאא،אא

F5 J16EW 

 
אאאZאאא–א 

 

 
W 
 Wא3.1415927אאא

π 
 FWEאאK 

360

°ھـ

360

°ھـ

360

°ھـ

אאאZ360

نق2
]F°CE–F180CE[ 



אא 
 

אאאא 
 

 
100 

 
W 

אאאאאאא50°אא14K 
 

אW 

אאאZ ]F°CE–F180CE[ 
 

אאאZ


F50C–180C50E 
 

אאאZ10.4492 
5 J3אאא 

אאא،א
אאאKא

א،אאא
،אK 

1K אאW 
אאאא

אאF5 J2 J1E،
אאאאאאK 

1W 
אF5 J17E

א15،21،17،22،20א،א??، 
אZ70°א،Z25.6K 

אאאאאK 


360

نق2

360

1414



אא 
 

אאאא 
 

 
101 

 
אW 

،אא،
אאא،

אW 

1 JאZאCא
2

 


אZ

20C15  

Z1502 
2

 

2 JאZ1CCC 
2

 

אZ1 

C25.60C22C70Z264.6172 
2

 

3 JאWZ21H17H25.6Z31.80 
2

 

אZ
 

F-FE-FE-E 
 

د̂





אא 
 

אאאא 
 

 
102 

אZ
 
 
 
 

31.8F31.8-21FE31.8-17FE31.8-25.6E 
  

אZ
 
 
 
 
 
 

31.8C10.8C14.8C6.2 
  

אZ177.5222

אZ 
אHאHא 

אZ150H264.617H177.522 
Z592.1392 

2W 
אאאW 

،،،Kאאאאא
אF5 J18EW 

 
  









אא 
 

אאאא 
 

 
103 

אW 

אWZ37.2H34.40H32.30Z51.9 
2

 

אZ
 

F-FE-FE-E 
 

אZ
 
 
 
 

51.9F51.9-37.2FE51.9-34.4FE51.9-32.30E 
  

אZ
 
 
 
 
 
 

51.9C14.7C17.50C19.70 
  

אZ512.8552 
 

אZ1CCC 
2

 

אZ1 
 

34.40C35.15C55°Z495.2432 
2

 

אZ
35.15H40.25H30.10

Z52.75 
2

 
 

אZ
 

F-FE-FE-E 
 

אZ


 
 
 

52.75F52.75-35.15FE52.75-40.25FE52.75-
30.10E 

  

אZ
 
 
 
 
 
 

52.75C17.60C12.50C22.65 
  

אZ512.6922 
 
 
 
 

 
 
 
 
 
 

אZאCא 
2

 
 

 
 
 
 

 

אZ34.70C30.10  
 
 

د̂



אא 
 

אאאא 
 

 
104 

2Z522.2352 
 

אZ1CCC 
2

 

אZ134.70C32.20C30َ42°Z377.4322 
2

אאZאHאHא 
Hא  Hא 

אאZ512.855H495.243H512.692H522.235H377.432 
אאZ2420.4572 

2K אאW 
אאאאא

אא
אא،

אאאK 
1W 

אאא 
אאא،،،،אW 

Z15.00،Z12.00،Z19.00،Z14.00،Z10.00 
אאאW 

Z23.00،Z27.00،Z23K00،Z28.00K 
אאK 

א 
א1ZC23.00Z310.502 

א2ZC27.00Z418.502 

א3ZC23.00Z379.502 

א4ZC28.00Z336.002 

د̂



2

00.15+00.12

2

00.12+00.19

2

00.19+00.14

2

00.14+00.10



אא 
 

אאאא 
 

 
105 

אאאZ310.50H418.50H379.50H336.00Z
1444.502 

2W 
،אאאאא
אאאא

אF5 J19E 

 
 

א 
א1ZC15.5Z58.902 

א2ZC18.0Z84.602 

א3ZC16.5Z67.652 

א4ZC17.6Z80.962 

א5ZC15.2Z66.882 

א6ZC17.2Z70.522 
אאאZ58.90H84.60H67.65H80.96H66.88H

70.52 
Z429.512 

 
1K אא

15.20אא،4.15אKאK 

2

6.30.4 

2

8.56.3 

2

4.28.5 

2

1.41.5 

2

7.41.4 

2

5.37.4 



אא 
 

אאאא 
 

 
106 

2K   ،    א   א  א 
12.10،15.10،14.80KאאK 

3K       ،      
25.30،23.80אאאא40 ً

20َ35°{אאK 

4K        Z15.65    
{אאK 

5K   15.60 8.40،א
אK 

6K אאאZ14.80א9.40K 

7K אאא20.15،15.40K 

8K אא א   א א Z8.90،  
5.40אK 

9K א א א  א א   Z12.40א  
אZ8.80אZ5.10K 

10K א   א א א Z25.90 ، 22.10אא 
א20َא84°K 

11K אא22KאK 

12K א א אא א  Fא   Z E34،א
אZ62°K 

13K אאא אאא48
،32K 

14K אאאאא84°א،
אא67،58K 

15K אאא א א א א42° א،38
K 

16K אאאא22א،6K 



אא 
 

אאאא 
 

 
107 

17K א   א א א  א 28  ،
25אK 

18K   ، א 14K
אאK 

19K א16.50KאK 
20K       ،    א  15K

אאK 

21K F5 J20Eא
אאאא،

אW 

 
22K ،،،،א

،، ،אאאF5 J21E

אF5 J20E  



אא 
 

אאאא 
 

 
108 

אאאאא
אא،אאאאK 

 
 

23K ،אאאאא
אאאא 

אF5 J22E 

 

 
 

24K אאאאא 

אאאאאאא
F5 J23EW 

אF5 J22E 

אF5 J21E  



אא 
 

אאאא 
 

 
109 

 
 

 
 
 

אF5 J23E  



 


 

 
 

K 
אא

KEF 
KEF 
 KEF 
KEF 

א

38אK 

א
אK



אא

א
FCE

א
א

16

א8






א


א
א

3°

Z.60



א
אא




א


2C30

א

42°،

א
،א

 
110 


אא


א
א

Z1K5C

א
K 

א








 

 


Eא

א
א

א
אא

א
Z8.10

אא




א

א
F

W 
א


אא


א

10א


אא





א

א 
א

אW

אא


א

אW


Z0.80

אW
א

אאW


א

אא

א

אא
א

1 J
2 J
3 J
4 J

אא
א

א
אא

א
אא




 
 



אא 
 

אאאא 
 

 
111 

 
 

 
 
 

   

אאאאאא
אאאא  



אא 
 

אאאא 
 

 
112 

אאא 
 אאW 

אאאאאאK 

 אאW 

אאאאאW 

1K אאאK 

2K אאאK 

3K אאאאאK 

4K אאאK 

 אאW39K 

 אאW 

1K אK 

2K K 

 
 

  



אא 
 

אאאא 
 

 
113 

6 J1W 
אאאאאא

אא
אאאאאאאא

אאא،
אאאא
،א،א،אא،אאאאא

אK 
،אא

אאאא
    ،א א א א א א א

אאאאאאאאK
א،אא

،אאאK 
א א אאאא

א אא   Kא  א א  א 
אW 

1K אאאאאK 

2K א א    א א א  א
אאאK 

3K אאאאK 

4K אא  אא
אאאK 

אאאאא
אאאאא

אK 
  



אא 
 

אאאא 
 

 
114 

6 J2אאW 
אא

    ، א א Kא א
K 

 
אF6 J1 Eאאא WאFEא،FEא،

FEאא،W 

 
1W 

،אא
7C4C2KאאאאאK 

אW 
 אאW 
 אZאCא 
  FZCEC 

Z7C4C2Z56 
2W 

אא10C7C5א
،אאאאאאאאאאאא 

א3אK 

אאZFאECא 
ZFCEC 



אא 
 

אאאא 
 

 
115 

אW 
אאאW 

WאאZאCא 
  ZFCEC 

ZF10C7EC5Z350 
WאאאאאZאאCאאאאא 

     ZF10C7EC3Z210 
6 J3אW 

אאאF،،E،
     ،     ،א  

אאK 

 
אF6 J2EFEאW 

אZאCאCא 
ZCC 
Z3 

1W 
2Kא

אאאאK 
אW 

אW 



אא 
 

אאאא 
 

 
116 

אZאCאCא 
Z2C2C2Z8 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
2W 

א4אא
אאאK 

אW 
 אאW 
 WאאאאאW 

אאZאCאCאZ4C4C4Z64 
6 J4אFאWE 

אא
אאאא،אאא

א،אאאאא
Kאאא،אאא 

אאא،
،אאא،אאאא

אא،אאא
אאאK 

،אא
א،אKKKאא

KKKKKא
F6 J3،EאאK 

 
 



אא 
 

אאאא 
 

 
117 

 
 

אאאW 
 

 
1W 


8C6אא2.5Kאאאא

אK 
אW 

 אW 
 אZאCאא   

FZ8C6EC2.5Z120 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

2W 
אא،F6 J4E

،א،Z4
Z2،Z5אא،Z7،

אאאאאK 

אZאCאא 



אא 
 

אאאא 
 

 
118 

 
אW 

אFאZECF2H4EC5 
Z15 

אZאZאCאא 
    Z15C7Z105 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

 

3W 
10،א 

W0.20C0.15C1.20KאאאאאK 
אW 

אK 
אZאאאCאא 

  FZ0.5C0.20C0.15EC1.20Z0.018 
אאאZ0.018C10Z0.18 

  

2

1



אF6J4E  



אא 
 

אאאא 
 

 
119 

4W 


3אא5Kא
אאK 

אW 
אK 

Wאאא،W 
אאאFZE5א،FZE3 
אFE Z1.25C2C36° 

 Z1.25C23C36Z15.5 
WאZאאאCאא 
   FZ15.5EC5.0Z77.5 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
5W 

אא75א،
א1.20א0.80Kא

אאאאאK 
אW 

אא
אא،אאKאאא

אW 
אZאZאCאא 
ZאאCא 

 Z1.2C0.8C75 
Z72א 

  





אא 
 

אאאא 
 

 
120 

6W 
א120א،
אאאא1.10،0.70

א1.80אאאאK 
אW 

א،אא
אאא،K

אאאאW 
אZאZאCא 
ZאאCא 

 ZCF1.1H0.70EC1.8C120Z194.4 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

7W 
א240א،

אאאאאא2.20
،4.60א1.20אאאאאK 
אW 

אאאאא،
אאא،K

אאאאאW 
אZאZאCא 
ZאאCא 

 ZCF2.20H4.60EC1.2C240Z979.2 
 

  

2

1

2

1



אא 
 

אאאא 
 

 
121 

6 J5אW 
אאא

אאאאF6 J5 J،WE 
 

 
 

אאא
א

אאKאאאאאא
אאא،،אאא

،אא
אKאאW 

 

1W 
אא،Z10

אZ6אא،Z8.5،אאאK 
 

אW 
 אZCאCאא 

אZCC8.5Z85א 
3

1

3

1

2

106x

אZ
3

1CאCאא  



אא 
 

אאאא 
 

 
122 

2W 
א،6א4K 

אאאK 
אW 

 אZCאCאא 

אZ C6C6C4Z48 
  

6 J6אW 
،אאאא

א،אKאF6 J6E
K 

 

 
 

אאאאאאא
אאאאאK 

אאW 

 
W 

 WאאπK 
 ZאאFאKE 

3

1

3

1

אZ 
3

1C אCאא 
 

Z 
3

1C C2C 



אא 
 

אאאא 
 

 
123 

 ZאאK 



אא 
 

אאאא 
 

 
124 

1W 
אא،א5אא،Z8

،אאאK 
אW 

אZCאCאא 

אZCC2C 

אZCC25C8Z209.44 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

2W 
אא6

אא،12א،אאאאאאK 
אW 

אZCאCאא 

אZCC2C 

אZCC62
C12Z452.39K 

6 J7אאW 
א  ،א א   ،א      א

אא،אאאאאאא
 א K אF6–7 E

אW 

 
 

3

1

3

1

3

1

3

1

3

1

3

1



אא 
 

אאאא 
 

 
125 

אאW 

 
W 
 Wאאπ 
 WאאFאאKE 
 WאאאK 
1W 

א4א12א
KאאאK 

אW 
אאW 

אFאאאZEאאאCאאא
   

ZC2C 
  ZC42C12Z603.19 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
2W 

אאאא،1.20
אאא6،אאאK 

אW 
אאאW 

אאZאאאCאאא   
אFאאאZEC2C 

 ZC1.22C6Z27.14 
  

אאאאZאCא 
 

ZFC2EC 



אא 
 

אאאא 
 

 
126 

6 J8אW 
אאאאאא 

FאEאFאEאF6 J8WE 

 
،אאאאאאאW 

אZ CC3 
WWאאπ 

ZאK 
1W 

א0.90،אאאא
אאאK 

אW 
א،אאאאFאאאאEZCC3 

אאFאאאאEZCC0.903Z3.1 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

2W 
א1.05،אאא

אאאאK 
אW 

אאW 
אאFאאאאEZCC3 

אאFאאאאEZCCF1.05E3Z4.85 

3

4

3

4

3

4

3

4

3

4



אא 
 

אאאא 
 

 
127 

6 J9אאW 

אאW 

1 J    אאא
   א א אא   א א   

אאאK 
2 Jא

אאאK 
6 J10אאW 

אאאאW 
1KאאW 

אאF
Eאא

F،،EKKKKא
אאא

Kאאאאא 
2KאW 

 
אא

אF¡C¡E
אאאאאאאאF

אEאאאW 
אZאאאאFאE2 

WאאK 



אא 
 

אאאא 
 

 
128 

 
W 

אאאאאאא
1אW500א11K 

 

 
אW 

אאאאאאZ17 
אאאאאא≈10.5 

אאאאאאZ17H10.5Z27.5 
אZאCאאאCFאE2 
אZ27.5C1C1CF500E2 
Z68750002 
Z687.52 

6 J11אאאW 

אאאא
אא

אאאאאא
W 

 



 













 
 

א


א







א
א

 

אא


א

א




א


א

א
א

W 

אא




א

א

א

 



אW


א
א

 
 


א


א

 
129 

FE
א
א

א
א
א

W 

א








אW 

 

 



א

K 

K 

W 


א

א
אא



W 

א





א

א


א

א
א
א

K 
א


א
א


אZ

אW
א





א

א

אא

א

K 
K 
K 



א

א

 





FE


E

אא

 




1

2

3

1 J


א



2 J


א


FE



אא 
 

אאאא 
 

 
130 

 
אZ¡FאאHאאH2CאE

 

WZאZאK 
 

3 JW 

אאא
אאאאאW 

 

אZ}אאHאאH2אאאH4אאא{ 
 

WZאZאK 
אאאW 

 אFEK 
 אאאאאK 
 אאאאFאE

אאK 
WאאאאW 

 

אZF1H32H33H4E 

W 
אאאאאא

אאאאZK 
F1EWאאאאK 

 



אא 
 

אאאא 
 

 
131 

 
אW 

 ،אאאא
،אאF1،2،3،4Eא

W 
אאZFאאHאא 

H2אאאH4אאאE 
 

Z CFF25H28H2CF45HE4CF30H55EE 
 

Z10CF53H90H340EZ48302 
אאFZEאאCא 
Z30CF28H24ED2Z30C26Z7802 

אאZאאHאא 
Z4830H780Z56102 

 
F2WEאאאאK 

 
א 

אאאאאK 
אאאאK 

אZ¡FאאHאאH2CאE 
אZ ¡C20F32H31H2CF38H40H36EE 
אZ10CF63H2C114EZ10CF63H228ZE10C291Z29102K 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 



אא 
 

אאאא 
 

 
132 

F3WE 
Kאאא 

 
 

א 
אאאאאK 

אאאאK 
 

אZאFאאDאE 
Z90CF18H21H19H19.5H20H22H20ED7 
Z90CF139.5ED7Z90C19.93Z1793.72 

אאZ1807.52 
 

  











 
 




א

א




אא




K 

 

Cא

5








א

אEC

א


W 


אא
א

Fא


א

 
133 

W 




א

א


א

 

 

א
א

א
א




א

א

א
א


א
א

אZ




א

12



א


 



1WE 


אא
W 

אא

6 J2

 J


א

 

א

 
F



א



אא 
 

אאאא 
 

 
134 

אאאW∆،א∆W 
∆Z ¡6C8C120Z20.782 
∆Z¡9C12C61Z47.232 

אאZ∆H∆Z20.78H47.23Z68.012 
אאא∆،∆W 

א∆W 
ZF16H12H24LE2Z26 

∆Z26C10C14C2Z85.32 2 
א∆W 

ZF24H14H18LE2Z28 
∆ Z28C4C14C10Z125.22 2 

אאZ∆H∆ Z85.32H125.22Z210.542 
אZF68.01H210.54LE2Z139.282 

אZאCא 
Z139.28 C5 

Z696.4 
 

  



אא 
 

אאאא 
 

 
135 

 JאאW 

אאא
אאאאאW 

 
אאאאאאא

אאאאאאFאE
אאאW 

אZאא?אא? 

אZאאא 

 
W 

 



אא 
 

אאאא 
 

 
136 

אאא9אאא7
אא7א

1W500؟ 
אW 

 J ¡C¡א
אאאאW 

 J אאאאא9Z51 
 J אאאאא9≈10.5 
 J אאאא9Z51H10.5Z61.5 
 J אאא9W 

א ZאCאאאCא 
Z61.5C¡C¡CF500E2Z384.42 

 J אאאאא7Z152 
 J אאאא7≈21 
 J אאאא7Z152H21Z173 
 J אאא7אZ173C¡C¡CF500E2≈

10812 
 J אFZ384.4H1081ED2Z732.72 
 J אא7ZאCאא 

Z732.7C2Z1465.43 
 

  



 







 
 


א
א

א
א

 

אא


א

אא




? 

 


א

א
א


א


א



א
א

?א

 
137 

 
  


א


א

א

Cא

 

 

 




א


אא




א

א

א


אא



א
א

אZ

א

א


א


א


א

W 

 

אא

 J











W



אא 
 

אאאא 
 

 
138 

אאאא10א
11.5אא10אא

א11.5אZ1.0אאא10Z1.2 
אW 

אאאא
FEאאא

אאאאאW 
אאאא11.5 

 
ZCFHH2CF2.4H2.7HE4CF2H2.5H2.3EE 

 
CFH10.2H27.2ZE12.472  Z

אאא10א  
 
ZC}HH2CF3.9H4.2H4.7H4HE4CF2.8H4.1H4.5H4.2H

3.5E{ 

  
ZCFH33.6H76.4ZE442 
 

אFZ12.47H44EL2Z28.242 
אא10ZאCא?א

א? 
Z28.23C1.5Z42.3   3 

6 J13אאW 
אאאא

אאאW 
  



אא 
 

אאאא 
 

 
139 

F1WE 
 

7.0m

6.0m

5.0m

4.0m

 
 

אא5
אאאאאא

אW 
אאאא7Z202 
אאא6אZ352 
אאא5אZ472 

אאא4אZ622 
אW 
o אW 

א76Z¡אאC
אK 

Z¡C1CF20H35ZE27.53 
א65Z¡1CF35H47EZ413 

אא5Z27.5H41Z68.53 
o אW 

א45ZאC
אK 

Z¡CFH1ECF62 J47E 
Z7.53 



אא 
 

אאאא 
 

 
140 

F2WE 

6.0m

8.0m

7.0m

9.0m

 
 

אאאאא
אאF9Eאאאא

אאאW 
אאא6אZ165.52 
אאא7אZ2602 
אאא8אZ3852 
אאא9אZ640K52 

אW 
א67ZאCאא 
Z¡CF165.5H260EC1Z212.75

3 
א78Z¡CF260H385EC1Z

322.503 
א89Z¡CF385H640.5EC1Z512.75

3 
אאZ212.75H322.5H512.75Z10483 



אא 
 

אאאא 
 

 
141 

F3WE 

9.0m

8.0m

7.0m

6.0m

 
אאאאא

6אאא6אא
אאאW 

אאא9אZ172 
אאא8אZ25.42 
אאא7אZ32.52 
אאא6אZ57.42 

אW 
א98ZאCאא 

Z¡CF17H25.4EC1Z21.2
3 

א87Z¡CF25.4H32.5EC1Z28.95
3 

א76Z¡CF32.5H57.4EC1Z
44.953 

אאZ21.2H28.95H44.95Z95.13K 
   



אא 
 

אאאא 
 

 
142 

4W 

13.0m

12.0m

11.0m

15.0m

14.0m

 
אאא13K 

אאאאאאא
אאאW 

אאא15אZ25.52 
אאא14אZ46.42 

אאאא13Z552 
אאאא12Z732 
אאאא11Z862 

אW 
 אW 

א1514Z¡C1CF25.5H46.4EZ35.95
3 

א1413Z¡C1CF46.4H55E
Z50.703 

אאZ35.95H50.70Z86.653 
 אW 



אא 
 

אאאא 
 

 
143 

א1213FZH1EL2CF73 J55ZE9
3 

א1113FZ2H1EL2CF86 J73ZE
19.53 

אאZ19.5H9Z28.53 
5W 

12.0m

10.0m

8.0m

6.0m

2.0 m
4.0m

  

אאא8א
אאאאאאאW 

אאא12אZ18.52 
אאא10אZ30.42 

אאאא8Z48.62 
אאא6אZ66.82 
4Z72.92אאאא 
אאא2אZ89.42 

אW 
אZ¡CאאC 

אZ¡C2CzF18.5H30.4FHE30.4H48.6Ex  
אZ1CF48.9H79ZE127.93 



אא 
 

אאאא 
 

 
144 

אZאאC
ZzFH2LE2CF66.8–48.6ExHzF2H4LE2CF72.9–66.8Ex 

HzF4H6LE2CF89.4–72.9Ex 
Z1C18.2H3C6.1H5C16.5 
Z18.2H18.3H82.5 
Z1193 

6W 

 
אאא6.5

אאאאאאאאW 
אאא8אZ56.42 
אאא7אZ89.52 

6Z107.62אאאא 
אאא5אZ138.22 

אW 
אאאא6.5אW 

אאא6.5אZאאא7H
א7א6.5Cא7א

6K 
אאא6.5אZ89.5H¡CF107.6 J89.5EZ98.55

2 
 אW 

5.0m

6.0m

7.0m

8.0m



אא 
 

אאאא 
 

 
145 

א87Z¡C1CF89.5H56.4ZE72.95
3 

א76.5Z¡C¡CF89.5H98.55E
Z47.013 

אאZ72.95H47.01Z119.96≈1203 
 אW 

אא56.5FZ0.5H1.5LE2CF138.5 J
107.6E 

Z30.93 
אא66.5FZH0.5LE2CF107.6 J

98.55E 
Z2.263 

אאZ30.9H2.26Z33.16≈333



אא 
 

אאאא 
 

 
146 

 
1K     ،   א   א

6C4C2Kאאאא
אK 

2K אא8C6C5א
،אאאאאאאאא אאא

א3אK 

3K    2.5 Kא
אאאאK 

4K א1.6א
אאאאK 

5K  

 3.5C2.5אא2 Kאא
א 

אאK 

6K ،א
،א،Z4

Z3،Z5אא،Z8א،
אאאאאK 

7K     15      א ،
0.25C0.20C1.10KאאאאאK 

8K 
2אא4Kא

אאK 

9K אא،Z12א
אZ8אא،Z5.5א،אאא

K 



אא 
 

אאאא 
 

 
147 

10K א، 8א6
،אאאK 

11K אא،א6אא،Z7
،אאאK 

12K אא
7אא،9،אאאאאאK 

13K א4.8א
8.5KאאאK 

14K אא،אאא
2.10אאא5אאאא،K 

15K  א א אא    א3.5
א6אאאאא،K 

16K א،אאא8
 אא 2.5א،

אאא1.8KאאK 

17K א1.20،אאא
אאאאK 

18K         א1.75 ،אא 
אאאאאK 

19K אא92،
      א א 1.60  0.85

KאאאאאאK 

20K א96،
אאאאא1.20

،0.90א1.20אאאאK 

21K א130،
 א אא א 



אא 
 

אאאא 
 

 
148 

אא1.503.90א1.20אאא
אאK 

22K אאאאאא

אZ3.5 
אאאא 

 
23K אאאאאא

10אאאא
W 

אא11א J10 J9Z320،480،650.52؟ 

11.0m

10.0m

9.0m

 
 



אא 
 

אאאא 
 

 
149 

24K 9א
אאאאאZ50

אאאW 
א3Z18.92 
א5Z36.52 
א7Z50.6 2 
א9Z   75.42؟ 

25K אאאאאאא
אא1W400 

 

  

 



אא 
 

אאאא 
 

 
150 

אא 
אאאאK 

אאאWFEאאאFCEאא
אW 

1 Jאאא،
אאKEF 

2 Jאא،
אKEF 

3 Jאאא،
אKEF 

4 Jאאאאאאא
אאאKEF 

5 Jאאאאאא 
KEF 

אאאW 
אא6C4.5C2.5

א،אאאאאאאא
אאאאאאא5.8אC4.3C2.3K 

אאאW 
אאאאא2.1א

5.5אאא،אאK 
אאאאW 

אא120،
אאאאאא

2.50،5.50א1.25אאאאאK 
 

 



אא 
 

אאאא 
 

 
151 

 
 
 

 
 
 

  

אאאאאא
אאאא  



אא 
 

אאאא 
 

 
152 

אאא 
 אאW 

אאאאאא
אאK 

 אאW 

אאאאאW 
1K אאאאK 
2K אK 

3K אK 
 אאW27K 
 אאW 

1K אאאK 
2K אאK 
3K אאאK 
4K אאK 

  

  
















 
 

א



F،E




W 
 J1E[



אא

א
א




א

א

CF1–


W 

 
WE 

א


א
א

א

א

HKKKKKKKKKKH


א

FE


א

א


א
א

א
3–1HE




א
 

153 

א: 



א


אW 

א
א
אא

HE2CF


K 

אא
א

FEאא

 

 

א
א



א


א

אא
אא

אא
2–E

K 
K







א

א
א
א

K 
א

אא

א
אא


 ]1CF

א
אא
אא
א
א

אא

א

1א



א





 
א

،
אא

Z¡
W 

 W
 Wא
 Wא




אא

אא

7 J1

א
א





W

א
א
א















אא 
 

אאאא 
 

 
154 

אZ×¡]1F2–5HE 
  2F3_1HE 
  3F4–2EH 
 4F5–3EH 

5F1–4E[ 
W 

אאאאאא
אאW 

1K     א     א ،א  
אאאFEאאאאFE
אאאK 

אאF1Eא
W 

 
WאאאK 

אאאאK 
אאאאK 

אאאאK 

אW 

אZ¡zאא–אאx 
Z¡]F12H23H34H45H51E J 

F12H23H34H45H51E[ 
 

  



אא 
 

אאאא 
 

 
155 

אאאW 

 

אZ¡Fאא JאאE 
  : 1مثال

FEאאאאאא
W 

א  
123
254
359
4310

 JאאW 
אאא14 

אZ¡z1CF2-4HE2CF3-1HE3CF4-2HE4CF1-
3xE 

 Z¡z2CF4–10HE5CF9 J3HE5CF10–4HE3CF3–9xE 
Z¡Fz2C J6FHE5C6HEF5C6HEF3C J6xE 
Z¡Fz J12FHE30HEF30HEF J18xE 
Z¡z30x 

 Z152 

 JאאW 

אאCאא אCאא 
1 11  
2 221C2 1C2 
3 332C3 2C3 
4 443C4 3C4 
5 554C5 4C5 
1 115C1 5C1 

א אאאא




 

 
 

א

 




אK

אא

אא

Cאא

 
15 
20 
27 
20 
82 


א

 

5 



א


אא

1

אאא

Cאא

 
8 

45 
50 
9 

112 

2 




E
 

156 



א

30Z15

א
אא

F

 

 



 

3
4
9

10
3

8Zx ¡


א



א

א

 

2
5
5
3
2

א

112–82

E
אא

W
אא

א

א
W 


 

א
1 
2 
3 
4 
1 

Z¡Cz

2W 
E



א


אא






 

א

2

F
א

 Jא
 



אא 
 

אאאא 
 

 
157 

 אZ¡z1CF2–5HE2CF3 J1HE3CF4–
2EH 

 4CF5–3HE5CF1–4Ex 
 Z¡z13.4CF18.2–15.1HE7.4CF29.3 J14.5HE16.7CF19.5–

18.2E 
H24.5CF15.1–29.3HE20.4CF14.5–19.5Ex 

 Z¡zF13.4C3.1FHE7.4C14.8FHE16.7C1.3FHE24.5C J14.2FHE20.4
C J5Ex 

 Z¡Fz41.54FHE109.52FHE21.71FHE J347.9FHE J102xE 
 Z¡z277.13x 

 אZ138.572 

 
 JאאW 
 

 
 

 
 
אZ¡Fz13.4C18.2H7.4C29.3H16.7C19.5H24.5C15.1H20.4C

14.5E 
–F14.5C7.4H18.2C16.7H29.3C24.5H19.5C20.4H15.1C

13.4Ex 
Z¡CFz1452.1E–F1729.23xE 
Z¡Cz277.13x 
Z138.572 

 



אא 
 

אאאא 
 

 
158 

  












 
 





א


4–2E
CF1–

 18.5CF

HF17

90Ex 

אא


א

F1Eא
FE

3CF
5EH7C

15–5E+

1Ex 
1810HE

90EHFJ




א
א

7W 
1HE
7–5

16.2CF5

–15

10HEF8.5

EHF J0


א

א
FE

1
CF3–

H6CF

–HE
2EH6F

F16.20

18HEF
 

159 


א

K 

א
א

FE
H2C

6–4E

1CF10–

F5–20

110HE
1Ex 

16HEF85

 

 


אא

אא

אא


W 
F

2–7E
5CF

5HE2.9

15EH6
HEF12.9

6 J15

12FHE62

א


א


א


K 


F1Eא
1CF

–3HE

14CF5–

1F15–

14.
15EHF

HEF9

א

3W 
א


א

א

א

אא 
א

Z¡Cz
4CF5–

x 
Z¡z4.6

10HE17

Z¡zF.6

EHF6J
Z¡zF

אא

3

א




א


 J

א

H4

6E
א

20–


E




אא 
 

אאאא 
 

 
160 

Z¡z296xZ1482 

 JאאW 

 

 
 

אZ¡zF14.6C5H12.9C10H16.2C15H18.5C20H17C15H6C5H6
CE–FC12.9H5C16.2H10C18.5H15C17H20C6H15C6H5

C14.6Ex 
Z¡zF1100E–F804ExZ¡z296xZ1482 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

4W 
אאאאFEאאW 

 

א      
427967855 16
15509214310941

אW 
אZ¡zF42C50H79C92H67C143H85C109H5C41H16C15E– 

F15C79H50C67H92C85H143C5H109C16H41C42Ex 
אZ × ¡z28659–16536x 

Z¡z12123Zx6061.52 

  

7 J2אאW 
אאאW 

1K אאאאאF،،KKKKKKKKE 

2K אK 

אאW 
1K אאFאKE 



אא 
 

אאאא 
 

 
161 

2K אאK 
  



אא 
 

אאאא 
 

 
162 

1K אאFאWE 
אאאא

،אאא
אK 

1W 
FEאאFE

אאאאאאK 
 

 
 

 
N 

 
 

 
 

 
F1Eאאאא 

 
אW 

1K אFEאFKE 
2K אFEאאFEFKE 

3K FEאFEאFEFKE 

4K F،EאאW 

אFZEאFE 
 

  



אא 
 

אאאא 
 

 
163 

2W 
אFEא،

אF2W2W1Eאאא
،אאF2KE 

 
אW 

1K אF1EFEאFEא
F3KE 

2K אFEFEאF2E
אאFKE 

3K אFEאFEאF2E
אאFKE 

4K אFEאFEאF1E
אאF1KEאF1E2W2W1K 

5K אF1EאF،EאF1E
אF1،1EאK 



אא 
 

אאאא 
 

 
164 

6K אאFEאFE
אF1EאאF2Eאא

F3EK 

 
3W 

FEאF4Eא،
؟א 

 
 

 
 

N 
 

 
F4Eאאא 



אא 
 

אאאא 
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אW 
 אFEF1،1E

א2K 

 אF1EאFKE 

 F1EאFEFKE 

 F،،EאW 

אFZEאFZEאFKE 
F5KE 

 
4W 

FE،אאאאא
1W1W2אFEאאאFEK 


 
 

N 
 
 

 
F6Eאאא 



אא 
 

אאאא 
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אWF7EW 
 אFE1W1W2אאF2E

،אK 

 FEFEאאFKE 

 אFLLFELLKE 

 אF،KE 

 אFEאK 

 אFEאKE 

 אFEאK 
2K אאW 

אאאאא
אאא

אK 
  

 
 

 
 

N 
 

 
1 

1 
1 

F7Eא 



אא 
 

אאאא 
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1W 
FEא 

F8Eאא
אFE 

 
15 

 
N 
 

2516 
 
 

 
25 

F8Eא 

אW 
 אאאFZEאCא 

Z}½F15H25E{C16Z3202 
 אZ320D2Z1602K 
 אאאאאאFEא

אW 
אאZ½CאCא 

Z½C25C16Z2002K 
אאאאאZ200–160Z402K 

אאFZE402FE 
אFEאאאFEאFEK 

אאFEאאFE40W
200 



אא 
 

אאאא 
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DZאFEDאFKE 
ZCFאFEDאFEK 

Z25CF40D200ZE5K 
FEFEאZ5K 
אאFZEאFKE 

2W 
FEאF9E

אאאFE
؟ 

 
 

50 
4842 

N 
84ْ51.61 

56 
30

97.30 
 

F9Eאאאאא 

אW 
אF،EאFEא،FEאF

EאF،EאFEאא
אאאK 

 אFZE½C48C56C84Z1336.642K 

 אFZE½C30C42Z6302K 

 אFZEאCא 



אא 
 

אאאא 
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אאFEאאאאFEא
אW 
 אFFZE42E2FH30E2Z51.61K 

 אZ½CF50H97.30EC51.61Z3801.082K 

 אאZ1336.64H630H3801.08Z5767.722K 
ZאאZ5767.72D2Z2883.862K 

 אאאאFEZ6302K 

אFEZ½C97.30C51.61Z2510.832 
אאZ630H2510.83Z3140.832K 
אאאאZ–

אא 
Z3140.83–2883.86Z

256.972K 
 אFEאאFE 

256.97W2510.83 
FFZE256.97D251.83EC97.30Z9.96K 
FEFZE9.96K 

 אFEFEאFEאאא
א 

 אFZEאFZE2883.862
K 

אאFE،אF
EW 
 WאFZEאFHEאFE

F10KE 



אא 
 

אאאא 
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 אFZE½C87.34C51.61Z2253.812K 

 אFEZ6302K 
אFZE2253.81H630Z2883.812K 

 WאFZEאFHE
אFEF11KE 

 
50 
  48 

N 
84 

56 
 

9.96 
 

F11E 

 אFZE1336.642 

 אFZE½CF50H9.96EC51.61Z1547.272 
 אFZE1336.64H1547.27Z2883.912K 

 
42

N 
51.61 


30 

87.34 
 

F10E 



אא 
 

אאאא 
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3W 
אFEאF12Eא،

אאאאאFE
אFKE 

 
100100 

  N 
 

120 
 

Z25 
 

290 
 

F12E 
אW 
 אFEאZ½F200H290EC120Z294002K 

 אאFEאW 

אZD3C}אאHאאFH2CאאFHE4Cא
אE{ 

אאZ2H2Z4אא،Z1H3H1Z5 
אZ25D3C}HFH2C4FHE4C5E{ 

Z25D3C}HH8H20{Z233.332K 
אאאZ29400H233.33Z29633.332K 

 ZאאD2Z29633.33D2Z14816.6652 

 אFEFEאF،KE 

 אFZEאFKE 

 FEאאFEאK 

אFZE½אאK 

1  

2  

3  

2  

1  



אא 
 

אאאא 
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FC120ED2Z½C233.33 
Z1.944K 
אFZE145H1.944Z146.944אK 

אFZEאFKE 
7 J3אW 

אאאאאא
אאאאאא

אאא
אאK 

W 
אאF13Eאא

אאאאאFE
א5Kאאא

אא1،2،3،4אאאZ
1000K 
 

F1FE2E 
186 

 
5אFאאE 
 

822 
F4EF3E 

 
F13E 

אW 
 אאאF1E

אK 



אא 
 

אאאא 
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א18אא2.5K 
אאZ18C2.5Z452K 

אZ45C1000Z45000K 
 אאאF2E

אא6א
2.5K 
אאZ6C2.5Z152K 

אZ15C1000Z15000K 
 אאאF3E

אאא22א
2.5K 

אאZ22C2.5Z552K 
אZ55C1000Z55000K 

 אאאאF4E
אאא8א
2.5 

אאZ8C2.5Z202K 
אZ20C1000Z20000K 

7 J4א 
א

אאאא
אא،אא

אאאאאK 
אF،EF14E

FEאאאFKE 
 



אא 
 

אאאא 
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1F2E 
 

F3FE1E 
 
 

F14Eאאאא 

 
אאאאW 

 אFEאא
אאFEFE

K 

 אאF2Eאאא 
F1،3KEאא

K 

 אאאF2ZEאאF1،3EאFE
אאאK 

 אא،אאאאאFE
אאF1EF14Eאא،

אאאאFE
אF2EF15Eא،F1E

F14EFEFEא 
F2EF15EאFEאFKE 
 



אא 
 

אאאא 
 

 
175 

 
 

 
F2E 

 
2F3EF1E 

 
 

F15Eאאאא 

 
 אF2ZE½CאCאZ½CFECאK 

אFZ2CאF1EDFKE 
 אF1ZEאאאאאאK 

אאאF14EאF1E 
אאאF15EאF2KE 

 אFEאFEא
FEאאאאאFE

F2EאאF2EF15KE 



אא 
 

אאאא 
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1W 
F،EאאFEF16EK 

אאאFKE 

 
אW 

1KאאW 
אFEאאא

אא،אFEא
אאאאאא

F16KE 
 

אא
אFE 


א 

אא
אFE 


א 

15 4 629 4 
212 6 733 6 
315 3 840 8 
418  943 3 
524 3 אF16E

 
 
 

F9E8F8E6F7E4F6E3 
F43 E40                           33       29           24
 

 
 

 
F16E 

(5)
(4) (3) (2) 

(1) 3 6 4 

18 15 12 5 3  1



אא 
 

אאאא 
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2KאאW 
אאFEאFEא 

F5،6،7،8،9EאאאF1،2،3،4KE 
 אF1ZE½C5C4Z102K 

 אF2ZE½CF4H6EC7Z352K 

 אF3ZE½CF3H6EC3Z13.52K 

 אF4ZE½C3C3Z4.52K 

אאאFFZE10H35H13.5H4.5ZE632 
 
 אF5ZE½C6C3Z92K 

 אF6ZE½CF3H4EC5Z17.52K 

 אF7ZE½CF4H6EC4Z202K 

 אF8ZE½CF8H6EC7Z492K 

 אF9ZE½CF3H8EC3Z16.52K 

אאFFZE9H17.5H20H49H16.5ZE1122 
א،אאאאFE

אF1KE 
1FZ2CאEDאFE 

Z2CF112–63ED43Z2.28K 
אאאאF1EF16E

אK 
2W 

F،EאאFEאאאא
אאFE،

F17E؟ 
 



אא 
 

אאאא 
 

 
178 

 
 

F10E 
F9E 
986F8E 

3430262218151296
3 

 
 
 
 

F17Eאאאא 
 
 
אא

א 
FE 


א 

אא
א 

FE 


א 

13 4 618  
26 6.5722 4 
39 7.5826 6 
412 8 930 8 
515 3.51034 9 
 
1KאאW 
 אאFEאאא

FKE 

 אאFEאFEF3E
אאאFEא


1

 

4

3.58  7.5  6.5  4  (6)

(5) 
(4) 

(3) 
(2) 

(1) 

(7)



אא 
 

אאאא 
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אאF1،2،3،4،5،6EF17
KE 

 אאאFEאFEF
4EאאאFEא

אאF7،8،9،10EF17KE 

2KאאW 
אאאK 
אאאFKE 

אאאFFE1H2H3H4H5H6E 
ZD3C}אאHאאFH2CאאFHE4CאאE

{ 
Z3D3C}HH2CF6,5H8EH4CF4H7,5H3,5E{ 
Z1CF29H60ZE892 

אאF7H8H9H10E 
Z4D3C}H9HF2C6EHF4CF4H8E{ 
Z4D3CF69ZE922 

 
אאF<EאאאF92–89ZE32 

FEאF1EאFZ2C3ED34Z0,18Z18 
אאאאאאF1KE 

 
 
 

   



אא 
 

אאאא 
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1K אאאאאאאFEאא

W 

 
2K אאאאאאאא 

F،EאK 

 
 
3K אאF18Eא

אFEאK 

 

א  
 150.485.4 
 170.6100.3 
176.590.2 
 189.480.6 
 181.565.3 



אא 
 

אאאא 
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F18E 

 
 
 
4K F،EאאFEאאא،

אאאFKEFאF19KE 

 

 
F19E 

5K F20Eא
אFE،אא

،אאאאאאK 

 


 

 





30  
 

26  2118
15  8.5  

6  7  

8
5

154

 
98.5

115.5
140

65   



אא 
 

אאאא 
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F20E 

 
6K אF،EאFEא

אאא، 
F21Eאאאא

אא،א
אאאFKE 

 
F21E 

 

 

 

 



4  814
17  22  26  32  

6  6 4.8
2

2  
4

5  

 













53  
40

66.40

60
86.60

50

50  
120



אא 
 

אאאא 
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אאאא
אאאא  



אא 
 

אאאא 
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אא 

 אאWאK 
 אאW 

אאאאאאא
אאאאאאא

،אאאאאאאא
אאאאאK 

 אאW 

אאאאאW 
 אאאאK 
 אאאאK 

 אאאWאאא100٪ 
 אאאאW12K 

 אאW 
 אאK 
 אאאK 
 אאFEK 

 אאW 

אאאאאאא،
אאאאאK 

  



אא 
 

אאאא 
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W 
،א
אא،אאא

אאFTotal StationEאאא
אאW 

 אאאאFאאEK 

 אאK 

 אאאאאK 

 אאK 

 אאאK 

 אאאאאאאאK 

 אאאK 

אאאאאאא
Kאאאאאאאאאאא 

אW 
אFאEאאW 

1K אK 

2K אאאK 

3K אאאK 

4K אאאאאK 

אאאאאאW 
1K אאאאאאK 

2K אאK 

3K אאאאאאאK 

אאTrue ErrorW 
 ،אאאאא

אאאאאKW 
  אאZאא–אא 



אא 
 

אאאא 
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אאאאא
אאאאאא

אאK 
אW 

אאW 
1K אאK 

2K אאK 

3K אאK 

1Kאא Personal Errors W 
אאא

אא،אאאאK 
אא א 
1אאאK 

אאא
אא 

2אאK 
3אאK 
4אאK 
 

  



אא 
 

אאאא 
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2KאאInstrumental Errors  

אאאאאא
Kאא 

אא א 

1
אאאא

אK 
א
K 

2אאאK 
אאא

K 
3אאK אאאאK

4
אאא
אאאK

א
FmmE 

 
3KאאNatural Errors  

 אאאאאאאאא
K 


א

א 
א 

1אK אאא
אאאאא

אאFp.p.mKEא
אאא

אאאK 

2אאK 

3אא 

 
  



אא 
 

אאאא 
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אאW 
אאאW 

1K אK 
2K אאK 

3K אאאK 

1KאGross Error or Mistake  W 
אאאאא

אאK 
 

אא א 

1אאאKאאאK 

2אאK 
אאאאא

360K 
3אאאK אאK 
 

W 
אFEאאW 

 

LL L o 

150 14 93 
230 14 93 
310 14 83 
400 15 93 

 

אאאF3E
Kאאאאא 

  



אא 
 

אאאא 
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2KאאSystematic Errors W 
אא

אא،אאא
אאאWK 

–FאאKE 
אא،אא

W 
1K אאאW 

 

    

F8 J1Eאאא 
אאאאאא
אא

FEאאFEאא
F8 J1KEאאאW 

 

 
W 

 ZאאFאEK 
 ZאאFאEK 
 ZאאאK 

1W 
FEZ20אאZ40

אKאאאאאאZ40אK 

 

אאאאאאZ 
8C2 
3C 









אא 
 

אאאא 
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אWאאאאאאZ 
  

אאאאאאZZ2.13K 
 

אZאאDאZ40D20Z2K 
אאZ2C2.13Z4.26Z0.04אK 

אאFZEאא–אאאאא 
Z40 J0.04Z39.96אK 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
2W 

אאFEZ300،Z20א،
אאZ25K 

אאFEאK 
אW 

אאאאאאZZZ0.83
 

אZ300D20Z15K 
אאZאCאאאא 

Z15C0.83Z12.45Z0.12אK 
אאZ Jאאאא 

Z300 J0.12Z229.88אK 
2K אW 

،אאאא
אאאאא

אאW 

 
W 

 

אאZ 
2 

2C 

8C2 
3C 

3C20
8C402 

8C2

3C
8C252  
3C2000



אא 
 

אאאא 
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 WאאאK 
 WאאK 

אאאאW 
   אאZאא–אא 

1W 
אFEאFZ50KE 

אאאFEאאאZ45אK 
אW 

אאZZ0.003אK 
 

אאFZEאא–אא 
Z45 J0.003 
Z44.997אK 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
2W 

אFEZ38א،א
א80KאאאFE؟ 

אW 
אאZZ0.008אK 

 
אאFZEאא–אא 

Z38 J0.008 
Z37.992אK 

–W 
،אאא

אWאאאאאא
אאW 
אאZאאאאאF1E 

0.52 

2C45 

20.8

2C38



אא 
 

אאאא 
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אאZאאCF2E 

 
 

،אאאא
אW 

 
אאZאאCF3E 

 
אאאאאאW 

 
 

1W 
אFEZ198אאא

10אאF20אKEאאאFKE 
אW 

אאZאאאאא 
Z20 J0.10Z19.90א 

 
אאZ198CZ197.01 

 
2W 

אFE30אאא،
15א،Z122.5אKאאאאFKE 

אW 
אאZאאאאא 

 

Z        F4
E 

אאאCאא

אאאCאא

אא
אא

אא 

אא 

א2א 
א2א 

19.90 

20 



אא 
 

אאאא 
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Z30H0.15Z30.15אK 
 

אאZ122.50CZ123.11 
 

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 
3W 

א
א20א،Z45002Kאאאא

אאZ30K 
אW 

אאZאאאאא 
Z30 J0.20Z29.80אK 
 

אאZאאC 
 
אאZ4500CZ4440.202 

 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

4W 
،אאא

א20א225א،אא
19.20א،א30א180א

אא29.40אK 
אW 

אאZאCZ225C180Z40500אK 
 
 

Z 
 

30.15 

30 

א2א 

א2א 
229.80

230

אא
אא

אאאCאאא

אאאCאאא



אא 
 

אאאא 
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Z 

 
אאZC40500Z38102.402 

 
–W 

אאאFאא،אאE
אאאאאK 

אאZאCFאאא–אא
אECאא 

1W 
אFE127K15،א 

F0.00012Eאא38אאא، 
FEאאא25K 
אW 

אאZאCFאאא–אא
אECאא 

Z0.00012CF38 J25EC127.15 
Z0.198אK 

אאZאאHאא 
Z127.15H0.198Z127.348אK 

2W 
115.400.000125

א20Kאאאאאא
35אK 

אW 
אאZאCFאאא–אא

אECאאK 

אא

40500 
19K20C29.40 

20C30 
19.20C29.40 
20C30



אא 
 

אאאא 
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Z0.000125CF20 J35EC115.40 
Z J0.216אK 

אאZאאHאא 
Z115.40–0.216Z115.18אK 

 
3KאאאRandom ErrorsW 

אאאאא
אא،

אW 
א

אא 
אאאא 

 
 אאK 

 א
K 

א
אאא

אאW 
 אאא

אא
אK 

 אאK 

 א
אא

אאאK 

 
אא

אK 

 

א

1W 
אאאW 

 


אאא 

LL L o 

12015 102
20016 102



אא 
 

אאאא 
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31026 102
41015 102
51515 102

 
Kאאאאאא 

אW 
1K אאאF3Eא

אאאK 

2K אאאאאאא
אאאאW 

 


אאא אא 

LL L o אאDאא 

12015102
26.2515102  20016102

31015102
41515102

 



אא 
 

אאאא 
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1W،אאאאK 
2W،אאאאK 
3WאאאאאW 

K  אF،،KE 
K  אאאF،،KE 
K  אאא 

F،،KE 
K  אF،،אKE 
K  אא 

Fא،،EF،،KE 
4Wאא 

F30אEאF15EאF24.60אE
אאאF20אEאF10E

אאF16.50KEאאאאK 
5Wאא

אאF60EאF36.5אEא 
F54.60אEאאאאאא

אאF30אKE 
6WאFEאZ90א 
FEF142.90KEאאאFE  



אא 
 

אאאא 
 

 
198 

 

אאאא
אאאא 

אאאא،אאא
אאא،אאFEאא

אאאא،אK 

אאאאאWאא 

 א 
אאFאאE 


    

2K     
3K     
4K     
5K     
6K     
7K     
8K     
9K     

אאאFאEאאא
א،????אאא

אK 
  



אא 
 

אאאא 
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אאאא
אאאא  



אא 
 

אאאא 
 

 
200 

אא 
 אאW 

אאאאאאא،
אאאא،K 

 אאW 

אאאאאW 
 אאאאאאK 

 אאאאאאK 

 אאK 

 אאאאאK 

 אאאWאאא100٪ 

 אאאאW39K 

 אאW 
 אאK 
 אאאK 
 אאFKE 

 אאאK 
 אאW 

אאאאאאא
אאאאאK 

 
 



אא 
 

אאאא 
 

 
201 

WאאאאFאאE 
אאאW 
 אאאא

אW 
 אאK 

 אאאK 

 אאאK 

WאאW 
אאאאא

אא،אאאא
אא،אא

אאאאאאאאאא
אאK 

1K אאFWEArithmetic Mean 
אאאאאאא

אאאאאאW 
אאZאאDאא 

אאZz1H2H3H000000HxD 
 

  FZ1E 
 

FWWEאאzxWאא 
WאאK 

אאאאW 
 

אאFZEFH2E 
 

zx
 

z Jx 

 



אא 
 

אאאא 
 

 
202 

 
WFא،אאאאא

אאאא
אאאאאאK 

1W 
FEאאאא

،אאאאאא
אFKE 

 
אא 

 
1116.56 
2116.55 
3116.50 
4116.48 
5116.46 

 
אW 

 Z 
 

 ZZZ116.51 
 

אWW 
אאאZ116،א

אאאFW0.56،0.55،0.50،
0.48،0.46אE 

 
אאFZEH 

 
 

zx 


zx
 

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

z Jx 
 

 

z0.56،0.55،0.50،0.48،
0 46x 5



אא 
 

אאאא 
 

 
203 

אאFZE116HZ116H0.51Z116.51אK 
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ 

2W 
אאאW 

 
 LL L o 

1104357 
2124357 
3084357 
4144357 

 
؟אאאאאא 

אW 
 

Z 
 

 
 ZZ114357 
 
אW 
אאאZ4357،

אאאFW10،12،08،14E 
 

אאFZEH 
 

אאFZE43 َ57 ْHZ114357 
 

2K אFEWResiduals 

zx
 

z104375H124357H084357H1443
57x 4

z Jx
 

z10H12H08H14x 
4



אא 
 

אאאא 
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אאאFEאאFKE 
 

   Z–F3E 
W 

אאא،אאאא
אאאאאאK 

3K אאאאאFWEStandard Error    
אאאאאא

אאאאא،
אאאאאאא

אאאK 
 

ZF4E 
 

W 
 ZאאאאאK 

 2ZאK 

 ZאאK 

 zxZאK 

אאאא
אאK 

אאאאאא
אאא،אא
אאאא،אאא

אFאEאאאא
אאK 

 

z2x 
–1 



אא 
 

אאאא 
 

 
205 

אאאאאW 
 
 
 
 
 
 

∞H∞ J 
אאFאE 

א 
  

אאאW 
1K אאK 
2K אאאFאאKE 

3K אאאאK 

4K אאאאאאאFא
KE 

5K אאאאK 

6K אאF0.6745E50٪אא
אאאאאאאאF0.6745E

אK 

7K אFE68٪68٪א
אFKE 

8K אאF2E95٪95٪א
אF2KE 

9K אאF3E99.7٪99.7٪א
אF3Eא

F3KE 


א





א






אא 
 

אאאא 
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1W 

FEאאאW 

 
אאFE

 
 

1 184.24 
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7 184.252KאאאאאK 
8 184.203K؟א؟א 
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1W 
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4 175.38 J0.03 0.0009 
5 175.340.01 0.0001 
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3 430952 J0.67 0.4489 

א7 29156  J0.01 8.6667 

 
1KאאאZ 

 

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 

z7       29      1156
x3

zx 
 



אא 
 

אאאא 
 

 
220 

1KאאאZZ42.33 ً0952 
 

2KZאאאK
 

2KZZ1.20 ًK 
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אאא
אא4،2،3،1KאאאK 
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אאא 

1W2W3W4Z1W2W3W4 
1W2W3W4Z4W2W3W1 
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1 
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1K אאאFWE 
אאא

אאאאW 
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Z 
 

W 
 ZאאאK 
 ZאK 
 ZאאK 
 ZxzאK 
2K אFEאW 

אאאאFEא 
אFE 
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W 
 ZאK 
 ZאאאK 
 ZאאK 

אאאאאא
אאCאZK 
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W 
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3K אאאFEאW 
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ZאאאאK 
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2ZאK 
ZאאK 

Zxzא 
4K אאאאW 
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א 
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1W 
אאFEאאW 

אאא א 
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2592.014 
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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
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2W 
אאFEאאW 

 
א אאאא 

1173.023 
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אאאאאFE 

אW 
אאא 

 
1W2W3WWZ 
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א
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א
א

FE 

א 
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2 173.0522538936.25 J0.0030.0020
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1W2W3W4ZWWW 
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אFZE185384אFZE3111100 

אאאאאאK 
 

אW 
 

אאאאא אאאא 
 441985246 19 85 
 193589221 35 89 
 185384220 53 84 
 3111100233 11 100

א5259359800 00 360
 

אאאאFZ J2EC180 
FZ4–2EC180Z360 

אZאאא–אאאא 
Z5259359 J360Z J8 

אאFZ J1CאEDאא 
FZ J1C J8ED2Z2K 

3W 
אאאאאFEW 



אא 
 

אאאא 
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 אאFZE5334113אאFZE5430103 
 אאFZE5058119אאFZE5029101 
 אאFZE4825101K 

אאאאאאK 
אW 

 
אאאאא אאאא 

 5334113 J3 50 34 113
 5430103 J3 51 30 103
 5058119 J3 47 58 119
 5029101 J3 47 29 101
 4825101 J3 45 25 101

א1500540 J1500 00 540
אאאאFZ J2EC180 
FZ5–2EC180Z540 

אZאאא–אאאא 
Z1500540 J540Z15 

אאFZ J1CאEDאא 
FZ J1C15ED5Z J3K 

אWאW 
אאאאא

אאאאאא
א،אאא

אW 
1K אאK 
2K אאK 

3K אאK 

 



אא 
 

אאאא 
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אאא
אאK 

1K אאFEAverage Error   
אאאא،

אאאאא
אאW 

 

 

Z 
 

W 
 WאאK 
 WאאK 
 WאאK 

2K אאFEStandard Error 
אאאאאאאאא

אאאW 
 

 
Z 

 

W 
 ZאאאאאK 

 2ZאK 

 ZאאK 

 zxZאK 

3K אאFEProbable Error  
אFEאא،

אאאאא
،אאאא

zx 
–1 

z2x 
–1 



אא 
 

אאאא 
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א،אאא
אאאאאאא

אאאאאאאאF
אEאאאא،

אאאאW 
KאאFEW 
 

ZC 
 
KאאFEW 
 

 
Z 

 
 

H1 
2


 

2+ 
 

2 +1  

2 



אא 
 

אאאא 
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1W 
אא1א،

אאא12א68אאא
אW 

 12345678910
אא

א 
24113018271312241625

אא
א 

22313228333030401044

אאאאאK 
 

אW 
אאאW 

 אא
FE 

אא
FE 

א
 J

אא
 

א
2 

1 24

20 

 J4 4 16 
2 119 9 81 
3 30 J1010 100 
4 182 2 4 
5 27 J7 7 49 
6 137 7 49 
7 128 8 64 
8 24 J4 4 16 
9 164 4 16 

1025 J5 5 25 

א200  60 420 



אא 
 

אאאא 
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1KZ 

 
 ZZ20K 

 
2KאאFE 
 

Z 
 

ZZ6.67K 
 
3Kאא 

 
Z 
 
ZZ6.83K 
 
4Kאא 

א 
12345678910
2 4 4457 7 8 9 10 

אא 
 

 
Z 

 
 

 

zx 



z200x
10

zx 
–1 

z60x 
9

z2x 
–1 

z420x 
9


 

2 + 
 

2 +1  

2 


10 
2 + 

10 
2 +1  

2 



אא 
 

אאאא 
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Z 

 

FZF5HEF6EED2FZ5H7ED2 
Z12D2Z6אK 

אאאW 
 אא

FE 
אא

FE 
א

 J
אא

 
א

2 
1 22

30 

8 8 64 
2 31 J1 1 1 
3 32 J2 2 4 
4 282 2 4 
5 33 J3 3 9 
6 30000 000  
7 30000 000  
8 40 J1010 100 
9 1020 20 400 

1044 J1414 196 

א300  60 778 

 
1KZ 

 
 ZZ30K 

 
2KאאFE 
 

 

zx 
 

z300x 
10

zx 
–1



אא 
 

אאאא 
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Z 
 

 
ZZ6.67K 

 
3Kאא 

 
Z 
 
ZZ9.3K 
 

4K אא 
א 

12345678910
1223 8 101420 

א 
 

 
Z 

 
 
Z 

 
FZF5HEF6EED2FZ2H3ED2 
Z5D2Z2.5אK 

  

z60x 
9

z2x 
–1 

z778x
9


 

2 + 
2 

2 +1 

2 


10 
2 + 

10 
2 +1  

2 



אא 
 

אאאא 
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אW 
אW 

אאאאא2،10אZ10–20Z
8א 

אאא،א20אZ20 JZ
20K 

אא،אאאאאא
אK 

WאW 
 אאא אאא
 6.676.67 

 62.5 
 6.839.30 

1K אאאאאאאאK 
2K אאאאאאאאא

אאאאאאK 

3K אאאאאאאאא
אאאאאאK 

4K אאא
אאאאאא،אא
אאאאא،אאא

אא،אאאאא
K 



אא 
 

אאאא 
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1K אאאאK 

2K אאW 

 
אאאא

1125.22 
2125.23 
3125.20 
4125.30 
5125.29 
6125.27 
7125.24 
8125.25 
9125.26 

10125.28 
אW 

1K אאאK 
2K אאK 

3K אאאאK 

4K ؟א؟א 

3KE؟א 
3KEF√EאאאFCEאאאW 
1KאאZאאKEF 
2KאאFCZEאאKEF 

  



אא 
 

אאאא 
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3KEאאאW 
א אא אא

1 301567 2 
2 201567 3 
3 101567 5 
4 551567 3 

אאאאK 
4KאאאW 

א אאא אא 
א 505942 2 
א 405942 3 
א 455942 2 
אא 555942 4 

אאאאK 
5KEאאאאK 
5KEFEאאW 

120.20،120.24،120.26،120.18،120.16،120.21،120.14،120.26
 ،120.25 

،120.17אK 
אאאK 

  



אא 
 

אאאא 
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אאאאאאאאאאאא

אאאא  



אא 
 

אאאא 
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אאאא 
 אאW 

אאאאאאExcel 
 אאW 

אאאאאW 
 אאאאא

ExcelK 
 אאאאא

אאK 

 אאאWאאא100٪ 
 אאאאW39K 

 אאW 
 אאK 
 אאאK 
 אאFKE 

 אאW 

אאאאאא
אאאא

אK 
 

  



אא 
 

אאאא 
 

 
253 

אאW 
אא،אאאא

אEHFאF JEאFCEאFDE،
אאאאאאאK 

،אא
אאEZFאאא،א

אאK 
אאW 

אאExcel א،K
אW 

 אWאאאאאK 
 אWאאK 
 אWאאK 

אאW 
،אאאאאאאK 

אא א 
 א=A1 4 אאא 
H א =A1+A2 אA1 A2 

 Jא =A1-A2 אA2אA1 

G א=A1*A2 אA2 אA1 

L א=A1/A2 אA1אA2 
 

Wאאאא
،אא،

אאאK 
  



אא 
 

אאאא 
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1 JאW 
אאאא

אאאאאאאW 

א א 

אFאEW 
אאאEZFאאK 

אאאאW 
 

א  א 

8 2H6 Hא 

4 2H6  Jא 

12 2G6 Cא 

3 2L6 Lא 

0.06 ٪6 ٪א 

36 2^6 ^א 

 
W 

1K אאאאK 

2K אEZFא 

3K  אFאKE 

4K אENTERK 

 
   



אא 
 

אאאא 
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1W 
אאW=5+4                   

  
 
 

אא אאאאא אאאא 

 אאאאאאא

אENTER4 H 5 Z 

 

 
  

א אאאאFאE 

אא،אאא
אאאאW 

  

א א 

אא ٪ 

א ^ 

אא CL 

אא H J

  
1K אאאאא

אא 
2K אאאK 



אא 
 

אאאא 
 

 
256 

2W 
3C2 J7Z 

1K אאאאאא
23Fא6E67א1 

3W 
3CF2 J7ZE 

،אאאאא،2א7 
Fא5E53א15 

W 

אאאA2 , B2 ,C2,W 

  A2محتويات   B2محتويات  C2محتويات   النتيجة

4.5  =A2/B2*A2  2  3  

2 =A2*B2/A2  2  3 

9  =A2+B2*A2  2  3 

15 =(A2+B2)*A2  2  3 

אאK 
  

  



אא 
 

אאאא 
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אאאאW 

،א،
אאאאאK 

אאW 
אאSUM 

א                        MAX                    
א                         MIN 

אאא             AVERAGR 
אאאאW 

FאWאEאאאZ 
W 
אאאאאאאאF،Eאא

??אFWEאא?W? 
  

4W 

 
  

= MAX ( A1 : C1)  

אאאאאא   A1 : C1 

אW 
1K אאאאאK 

א?אאK 2K א?אKKK?
3K אאאאאK 

4K אאK 

5K אאאאK 

6K אאK 



אא 
 

אאאא 
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אאאאW 

א،אא
،،אאאא،אא

אא،אאא،אK 
א،א?א?אK 

אאאאאא،،
א?א?אאאאא

אאאאא
אא 

אאK 

 



אא 
 

אאאא 
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אאאאאאאאsumא،
אא

א،sumאK 
Wאאsumאאא 
5W 

G2 F2 E2 D2C2B2 A2 النتيجة
30 =SUM (A2:F2 ) 7 5 1 3 8 6 

 

 
 

WאאAVERAGEאFאאE
אאא 

6W 
  G2  F2E2D2C2B2A2النتيجة 

5 =AVERAGE ( A2: F2) 7 5 1 3 8 6 
  

 
WאאMAXאאא

אאא 
7W 

 G2 F2 E2 D2 C2 B2 A2النتيجة 
8 =MAX ( A2: F2) 7 5 1 3 8 6 

 

 
אWאMINאאא

אאא 



אא 
 

אאאא 
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8W 
 G2 F2 E2 D2 C2 B2 A2النتيجة 

1 =MIN(A2:F2) 7 5 1 3 8 6 

 
אאW 

אאאאK 
1WאאאFA1=8 , B1=6 , C1=10 

Eאא،FD1 KE 
אWא،אאאא

3 א،D1אאא،
אD1 W   

= ( A1+B1+C1) / 3  

 
2Wאא،אאA1אB1

אC1אD1 KאאE1Kא
אW 

 A1= 8   ,   B1=6  , C1=4   ,D1=10    
אWאא=(A1+B1) * (C1+D1)      אא

אאK 

 



אא 
 

אאאא 
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WאאאW 
،אאאא
אאאא

אאExcelK 
 
1K א 

אאאK 
אZאCK 
אZאC4  

1W5 Kאאאא
Excel  

אW 

 
 

 
א 

1K א20 א،אK 
2K א2א،

K 

3K א100 א،K 



אא 
 

אאאא 
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2K אW 
،אא،א

אK 
   אZאCא 
   אFZאHאEC2 

2W5 3 א،K
אאאExcel K 

אW 

 
 

 
 

אW 
1K א64א،

K 
2K א30 א25 א،א

K 

 
  



אא 
 

אאאא 
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3K אאW 
،אא

אK 
   אאZאCא 
   אאFZאHאEC2 
  Zאא 

 
3Wא8 3.5 א3 Kא

KאאאExcel K 
אW 

 
 

 
 

אא 
1K אא10 7 

א4 ؟אא 
2K א301.5 א6 K

אאK 



אא 
 

אאאא 
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4KאW 
א،א

אאא،K 
   אZ½CאK 
   אZאC4 ZאK 

4W 
א10 א6 5.831 Kא
KאאאExcel K 

 

 
 

 
אW 

1K 10 א، 
2K א45 א،אK 

 
 

  



אא 
 

אאאא 
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5KאW 
،אאא

אאאאא،א
אאK 

  אZ½FאאHאאECא 
  אZאK 

5W 
א12 א6 א 4 

א5 KאKאאא
Excel K 

אW 

 
 

 
 

אW 
א40 אא

32 אא22 אא22.36 אKא
אK 



אא 
 

אאאא 
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6KאW 
אK 

  אZ½FאCאE 
  אZאK 

6W 
5 א3 א5.831Kא

אאאExcel K 
אW 

 
 

 
 

אW 
1K א120 א100 א

155 אא،K 
2K א2 א2.5 א3.1 

KאK 

 
  



אא 
 

אאאא 
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7KאאW 
 ، אא   אאא

אאאאאאא
אאK 
   אאZC2 
   אאZ2 CCK 

WZ3.14  
7W 

א 7 KאKאאא
Excel K 

אW 

 
 

 
 

אאW 
1K אאא1.2 Kא

 
2K אא14 Kאא 



אא 
 

אאאא 
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8KW 
8W 

אאאKא 
אW 

1K אK 
2K אZאHאK 

 

 
 

 

20
 

 
تر
م

 

25 30 

55 



אא 
 

אאאא 
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Wאאא 
1K אW 

אFZאE3K 
1W 

5 Kא 
אW 

 
 

W 
1K אא4 Kא 
2K אאא3 Kא 

 
 



אא 
 

אאאא 
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2KאאW 
  אאZאCאCא 

2W 
אאאאא5.20 2.5 

א1.20 KאאאK 
אW 

 
W 

אא،אאאאא
6.20 3.60 א3.4  

3KאאW 
אאZאCא 

   Z2C 
3Wאאאאא4 א5.5 

אאאאא،KZ3.14  
אW 

 



אא 
 

אאאא 
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W 
אאא40 12 Kא

אאK 

 
4KאW 

   אZאCא 
 

W،א
א 

 
4Wא5 א8  Kא

؟א 
אW 

 
W 

1K א5 3 א 7 K
א 

2K א 4 א6 Kא 

 
 
 

  



אא 
 

אאאא 
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Wאא 
 

 אא ACOS אא Microsoft Excel. 

אW 

אאאKאאאא
אא . אאאאא0

FEאא (pi). 

אW 

ACOS(number) 
אא ACOS  א א: 

 א) Number    KאאאF11. 

( 

W 

אא،אאאא 180/PI()א
אא DEGREES. 

W 

אאא. 

    א،אA1  א. 
אא،K 

 
 



אא 
 

אאאא 
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1
2
3
4

 

A B 

א אFאE 
=ACOS(-0.5) א J0.5אא, 2 * 

pi/3 (2.094395) 
=ACOS(-0.5)*180/PI() א J0.5F120( 

=DEGREES(ACOS(-0.5)) א J0.5F120( 

 
 
 
 
 
 
 
 

 אא ACOSH אא Microsoft Excel. 

אW 

אאאKא1Kא
אאאאאא ،

 ACOSH(COSH(number)) . 

אW 

ACOSH(number) 
אא ACOSH  א א: 

Number א)    K1.  (  

W 

אאא. 



אא 
 

אאאא 
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1
2
3

 

A B 
א אFאE 

=ACOSH(1) אאא1 (0) 

=ACOSH(10) אאא10 (2.993223) 

 
 

 
 אא ASIN אא Microsoft Excel. 

 

 

א 

א . אאאאאא
אKאאאאא pi/2-  

pi/2. 

א 
ASIN(number) 
אא ASIN  א א: 

 Numberא)   Kאאא J11(K 

 

אא،א 180/PI( )אאא DEGREES. 

 

אאא. 

  



אא 
 

אאאא 
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1
2
3
4

 

A B 
א אFאE 

=ASIN(-0.5) א J0.5،אא -pi/6 

(0.5236-) 
=ASIN(-0.5)*180/PI() א J0.5F J30( 

=DEGREES(ASIN(0.5-
)) 

א J0.5F J30( 

 
 

 
 אא ASINH אא Microsoft Excel. 

אW 

אאאKאאא
אאאא ،

 ASINH(SINH(number))  . 

אW 

ASINH(number) 
אא ASINH  א א: 

Number א)    K ( K 

W 

אאא. 



אא 
 

אאאא 
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1
2
3

 

A B 
א אFאE 

=ASINH(-2.5) א J2.5F J1.64723E 

=ASINH(10) א10F2.998223E 

 
 

 
 אא ATAN אא Microsoft Excel. 

אW 

،אאאאKאאא . 
אאאאא -pi/2 pi/2. 

אW 

ATAN(number) 
אא ATAN  א א: 

 Number א)    KאאאE. 

W 

אא،אא 180/PI( )אאא DEGREES. 

 

  
1

A B 



אא 
 

אאאא 
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2
3
4

 

א אFאE 
=ATAN(1) א1،אא pi/4 (0.785398) 

=ATAN(1)*180/PI() א1F45( 
=DEGREES(ATAN(1)) א1F45( 

 
 

 
 

 אא DEGREES אא Microsoft Excel. 

אW 

אאא. 

אW 

DEGREES(angle) 

אא DEGREES  א א: 

 Angle אא)    KאאאאאE. 

W 

אאא. 

  
1
2

 

A B 
א אFאE 

=DEGREES(PI())  pi אאF180E 



אא 
 

אאאא 
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 אא COS אא Microsoft Excel. 

אW 

אאא. 

אW 

COS(number) 
אא COS  א א: 

 Number א)    Kאאאאא ( . 

W 

אאא، PI()/180אאא RADIANS 

אאא. 

W 

אאא. 

  
1
2
3
4

 

A B 
א אFא) 

=COS(1.047) אא1.047אאאאF0.500171E 

=COS(60*PI()/180) אא60F0.5E 

=COS(RADIANS(60)) אא60F0.5E 

 

 



אא 
 

אאאא 
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 אא SIN אא Microsoft Excel. 

אW 

אאא. 

אW 

SIN(number) 

אא SIN  א א: 

 Number א)    Kאאאאאאאאא (. 

W 

א،אאא PI()/180אאא RADIANS 

אאא. 

W 

אאא. 

  
1
2
3
4
5

 

A B 
א אFא( 

=SIN(PI()) אא pi אאF0،( 

=SIN(PI()/2) אא pi/2 אאF1( 

=SIN(30*PI()/180) אא30F0.5( 

=SIN(RADIANS(30)) אא30F0.5( 



אא 
 

אאאא 
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 אא SQRT אא Microsoft Excel. 

אW 

אאא. 

אW 

SQRT(number) 

אא SQRT  א א: 

 Number א)    Kאאאא(. 

W 

،אא SQRT אא #NUM!. 

W 

  
1
2
3
4
 
5
 
6

 

A B 
א  

-16  
א אFא( 

=SQRT(16) א16אF4( 
 
 

=SQRT(A2) 

 
 

אאK،א (#NUM!) 

 
=SQRT(ABS(A2)) 

 
אאאF4E 



אא 
 

אאאא 
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W 
 

1Wאא
אKאאאאW 

אZZ30.15 
אZZ17.20אZ65° 

אW 
ZCאאCאאא 

 

 
 

 


2

1



אא 
 

אאאא 
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2W 

אאאאאFאאEZ14 
אאZ70° 

אW 

אאאZCאא 
 

 

 
 

 
 
 
 
 
 

  


360

°ھـ



אא 
 

אאאא 
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WאאאW 
1W 

א5א
אאאאאאW 

 
 

 
 

 
 
 



אא 
 

אאאא 
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אא 
 

אאאא 
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2W 
אאא120،אא

30،אא 

אאא 

אא אאאא 
אא

א 
א

B.M  1.7    80  
1    2.4     
2    2.03     
3    2.7     
4    2.06     
5    2.3     

B.M    1.68   

אW 
1K אאא،א 

80.000א 
2K ،אאא79.80א1٪K 
3K אא1W1000،1W25K 
4K אאאK 
5K ،אא1K2K 

6K אK 
7K אK 

 

 
 
 

  



אא 
 

אאאא 
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אW 

1 J אאאK 

אאא 


א 

א אאאא 

אא 

א 
א

B.M  1.7   81.7 80  
1    2.4   79.3  
2    2.03   79.67  
3    2.7   79  
4    2.06   79.64  
5    2.3   79.4  

B.M    1.68 80.02  

 
 אאאW 

 אW 
o ZאאFHאCאאאKE 

 אאW 
o אאZא–אא 

  

 אאK 
o אZאCאא 
o אW 

אאאא 
2 

 אW 
o אZאאK 

 



אא 
 

אאאא 
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אא 
 

אאאא 
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אא 
 

אאאא 
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3W 
א،אאא

10C15KאאאאאK 
15.500Kאאאא 
 
 
 

 
 
 
 
 
 
 
 
 
 

אאW 
 
1E אאK 

 
 

אאZ 
 

 
2E אאאK 

אZא–אK 
אאZא–אK 

א א א א 

1  12.543 10 12.224
2  11.725 11 11.030
3  10.936 12 10.222
4  10.142 13 10.142
5  10.127 14 11.111
6  10.939 15 12.242
7  11.940 16 12.103
8  12.707 17 11.408
9  12.244 18 10.209

א

א 

 



אא 
 

אאאא 
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3E אאK 
אאZאאCאאאK 

 
4E א،אK 

 
אZ   Cאא 

 
 

אZ   Cאא 
 
5E אK 

  
אZ 

 
6E אאK 

 
אאZKKK 

 
7E אאK 

אZאCאK 
אZאCאא 

 א א   Fא  א  Eא  
אאאאאK 

 
 

אא 

א 

א 

א 

א 

אא

א 

אא



אא 
 

אאאא 
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אא 
 

אאאא 
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8 
אWאאW 
W 

FEאאאאאא
W 

א  
123
254
359
4310

 
אאאאאאאא

W 
 

 

 
 



אא 
 

אאאא 
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אא 
 

אאאא 
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1K אאאאאאאFEאא
W 

  
 

2K אאאאאאאא 
F،E؟א 

 
 

 
 
 

3K אא
15.20א،א4.15אKאK 

א  

 150.485.4 
 170.6100.3 
176.590.2 
 189.480.6 
 181.565.3 



אא 
 

אאאא 
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4K ،אאא
12.10،15.10،14.80KאאK 

5K ،25.30
،23.80אאאא40 ً20 َ35°

{אאK 

6K Z15.65{
אאK 

7K 15.608.40،א
אK 

8K אאאZ14.80א9.40K 

9K אאא20.15،15.40K 

10K אאאאאZ8.90،
5.40אK 

11K אאאאאZ12.40א
אZ8.80אZ5.10K 

12K אאאאZ25.90،22.10אא
א20א َ84°K 

13K אא22Kא
K 

14K אאאאאFאZE34،א
אZ62°K 

15K אאאאאא
48،32K 

16K אאאאא84°א،
אא67،58K 

17K אאאאאאא42°א،38
K 

18K אאאא22א،6K 



אא 
 

אאאא 
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19K אאאאא28،
25אK 

20K ،א14K
אאK 

21K א16.50Kא
؟ 

22K ،א15K
אאK 

 
23K א

אאאאא،W 

 
 
 
 

24K 
،،،،א

،،{אאאא

 



אא 
 

אאאא 
 

 
297 

אאאא
אא،אאאאK 

 
25K 

،אאאא
אאאא

אK 
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26K 

אא،אאאא
אאאאאK 

 
27K אא18C20

אאאא،250:1אא،
0.5אאאא60.500

K 

 
א א א א

1  60.321 11 60.745
2  60.333 12 61.041
3  60.341 13 61.097
4  60.361 14 60.719
5  60.369 15 60.344
6  60.351 16 60.319
7  60.712 17 60.725
8  60.711 18 61.107
9  60.703 19 61.115

10  60.681 20 61.123
28K אא100:1אאא،

0.25،אא،
7אC9K 

 אאאאK 

 



אא 
 

אאאא 
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 אא،אאאאא11
א8K 

 
א א א א א א א א

1  22.948 7  21.666 13 22.404 19 21.956
2  22.944 8  22.319 14 21.849 20 22.321
3  22.801 9  23.231 15 21.941 21 21.806
4  22.210 10 22.956 16 21.146 22 21.811
5  21.751 11 22.941 17 21.150 23 21.307
6  21.655 12 22.899 18 21.648 24 20.894

            25 20.361
29K אאאאאאK 

א א א א א א א א
1  89.904 8  89.902 15 90.559 22 91.351
2  89.902 9  90.118 16 90.391 23 90.689
3  89.912 10 90.119 17 90.119 24 90.707
4  89.911 11 90.121 18 90.206 25 90.721
5  89.891 12 90.122 19 90.431 26 90.681
6  89.112 13 90.281 20 90.325 27 90.673
7  89.879 14 90.602 21 90.650    

 

 

 

 

 

 
 

אא 
 



אא 
 

אאאא 
 

 
300 

אא א 
אא א 

?א? Jאאא ، 

אאאא 
،،،א

א 
אא ،א 

אאא
אא 

א، 

،אא،אא
אאאאא

،א،،
،א،،،א

 

אאאא 
Lא 
Lא 

אאאא 
Lא 
Lא 

אא KL 

אא–אאא
L 
L 
L 
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