
: مخلوفي كمال  أ�س�تاذهندسة مدنية   –تقني ر�ضي  الثالثة: الس�نة  المس�توى

  اءـــــــب'ا&%ال : 
 وم1ات حول الطبوغراف1اعم:  /ولىالو,دة 

:   الاولالتمرين 

	 �� ا����  ��� 	���� ��
���
 ���� ا���� ا��

رض  ���	 ��ؤوس ا�����     
ٔ
 Cو  A  ،Bو ر:9 ا��78ط    (O)، و01 /.-,�ا�� +*�ز ا��)و�	 �� ا��$�	  �ABC$"�ب "�!	  ��	 ا�

 �>$�A @�� ا�8>�?< ا��9و�	 �� ا��9ول ا�>��� :

 ا�����ب :

رض  !"�ب -1
ٔ
)"�!	  ��	 ا�ABC(.  


�ت ا��78	  -2Gإ!9ا I��J إذاA : �L A(120.00 ; 60.00) �G9ا!Pا I�"8>< ا�<Qإ ،GAO  	�78ت ا��
Gإ!9ا S"!إ TG ،(O). 

:  لثانياالتمرين 
ر1
	 @�� ��U ر��@� ( 

ٔ
I �� 	 /.-,�ا�
	 ��"V ا� A,B,C,D: ���<ا��9ول ا� ��@ I�A$<� ( 

 X(m)Y(m) ا����ط

A 80.00 150.00 

B 270.00 200.00 

C ? ? 

D 140.00 50.00 

 : ا�����ب

1 -  S"!
ٔ
β=115.55gr ا��ZJ زاو�	GAD ، GDC –  ���Y ا�"�-تا


�ت ا��78	 - 2Gإ!9ا Z
@ C  )X c  ;  Y c �	
 (LDC=167.159m ،0�[ا�� 	!�" S"!ا TG ABCD.

LOA=26.50m GOA=70gr

LOA=37.00m GOA=105gr 

LOA=15.20m GOA=160gr 
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:   الثالثالتمرين 
: ��� ��J �*Qؤو�� 	ت ا��7?��
G9ا!P�� 	��� �>�Z  ��	 ارض 

AB C D 
X(m) 50 80 200 150 
Y(m) 50 250 300 30 

رض ا�����	 ����ؤوس- 1
ٔ
"�!	  ��	 ا� S"!

ٔ
.A-B-C-D ا

Z ا���7	 ا��">7
�	 Z�<� E ا��78	 - 2 ]CD[ – 	�78ت ا��
Gإ!9ا S"!
ٔ

� Eا! LCE=150m.

 :  الرابعالتمرين 
�*Qؤو�� 	رض ا�����

ٔ
 : Z�<� ABCD ��8�9  ��	 ا�

 A(150 ; 600) B(220 ; 580) 

D(60 ;550) α=63.728 gr 

 ا�����ب :

1 - �G9ا!Pا I�"ا� S"!
ٔ
 .LAB و ا"! ل GAB ا


�ت ا��78	 - 2Gإ!9ا S"!
ٔ
C – ����  LAC = 104.403mا

3 - 	
ر1
ٔ
"�!	 ا���7	 ا� S"!

ٔ

�ت ا��7.
	 SABC اG9ا!Pل ا���<Q\� ،	
ر1

ٔ
"�!	 ا���7	 ا� ><8<Qإ SABCD �
!  S1=5250 m

2

Z ا��"�!	 - 4 ]7$Y SABCD  .	�?�7ت ا��
G9ا!Pل ا���<Q\� 
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( ) 60 26.50 270 47.97O A A O A OY Y L C o s G C o s m= + = + =

 : الثاني,ل ا>تمر:ن 

1 -  I�"ب ا��"!ADG وDCG   :

• I�"ا�DAG :

.∆XAC = 140 – 80 = 60m>0

. ∆YAC = 50 – 150 = -100m<0 

165.
60

( ) .6 34.40
10

60
0

A
A D

D

A D

G g
X

rtg g g g r
Y

∆
= = = ⇒ == ⇒
∆

• I�"ا�DCG :

 ,ل ا>تمر:ن /ول : - 1
رض 

ٔ
:(ABC)!"�ب "�!	  ��	 ا�

[ ]1 1

1
l S in(G )

2
n n n nS l G+ += ⋅ ⋅ −∑

[ ]
1

sin( ) sin( ) sin( )
2

O A O B O B O A O B O C O C O B O C O A O A O CS l l G G l l G G l l G G= ⋅ ⋅ − + ⋅ ⋅ − + ⋅ ⋅ −

[ ]
1

26.5 37 sin(105 70) 37 15.20 sin(160 105) 15.20 26.5 sin(70 160)
2

S = × ⋅ − + × ⋅ − + × ⋅ −  

[ ]
1

512.31 427.65 397.84
2

S = + −  

[ ]
1

542.12
2

S = S= 271.06 m
2

2 -  �G9ا!Pا I�"8>�ج ا�<QإAOG:

GAO = GOA+200= 70+200 = 270gr 


�ت ا��78	  - 3Gب إ!9ا�"!O 

( ) 120 26.50 270 96.39O A A O A OX X L S in G S in m= + = + =

������� �	�
 

200A ا���0 ا����� CG g⇒ = −
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GDC =GAD + β - 200=165.60 + 115.55 - 200 = 81.15gr. 


�ت ا��78	  -2Gإ!9ا Z

�Y:

sin 140 167.159 sin81. 299.88 30015C D D C D CX X L mG m= + ⋅ = + × = ≃

cos 50 167.159 cos81 98.77 10.15 0C D D C D C m mY Y L G= + ⋅ = + × = ≃  

 :ABCD!"�ب "�!	 ا��]�0 

[ ]1 1

1
(Y )

2
n n nS X Y− += −∑

[ ]
1

(Y ) (Y ) (Y ) (Y )
2

A D B B A C C B D D C AS X Y X Y X Y X Y= − + − + − + −  

[ ]
1

80(50 200) 270(150 98.77) 299.88(200 50) 140(98.77 150)
2

S = − + − + − + −  

[ ]
1

12000 13832.1 44982 7172.2
2

S = − + + −  

1
(39641.9)

2
S = S=39 641.9m2

 : الثالث,ل ا>تمر:ن 

 :ABCD!"�ب "�!	 ا��]�0  - 1

[ ]1 1

1
(Y )

2
n n nS X Y− += −∑

[ ]
1

(Y ) (Y ) (Y ) (Y )
2

A D B B A C C B D D C AS X Y X Y X Y X Y= − + − + − + −  

[ ]
1

50(30 250) 80(50 300) 200(250 30) 150(300 50)
2

S = − + − + − + −  

[ ]
1

11000 20000 44000 37500
2

S = − − + +  

1
(50500)

2
S =  S=25 250m2
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�ت ا��78	 !"�ب  -2Gإ!9اE :

( )C E C E C E E C C E C EX L s in G X X L s in G∆ = ⋅ ⇒ = + ⋅

cos( ) cosC E C E C E E C C E C EY L G Y Y L G∆ = ⋅ ⇒ = + ⋅

]Z ا���7	 ا��">7
�	   Eا��78	 CDإذن :  [GCE =GCD

• I�"ا�DCG :

.∆XCD = 150 – 200 = -50m<0

. ∆YCD = 30 – 300 = -270m<0 

50
( ) 0.185 211.611.657

270
57C D

C

C D

D

G g
X

tg g g g r r
Y

∆ −
= = = ⇒ = =⇒
∆ −

sin 200 150 sin 172.6211 9.657E C C E C EX X L mG= + ⋅ = + × =

cos 300 150 cos 152.5211 1.657E C C E C EY Y L mG= + ⋅ = + × =

 : الرابع,ل ا>تمر:ن 

3-  I�"ب ا��"!BAG  :

.∆XAB = 220 – 150 = 70m>0

. ∆YAC = 580 – 600 = -20m<0 

70
( ) 3.5 8 117.2. 8 722

20
A

A B
B

A B

X
tg g g g r

Y
G g r

∆
= = =

−
=⇒ = ⇒

∆

: ABL ا��-ل•

2 2 2 2( ) ( ) (70) ( 20) 72.80A B A B A BL X X m= ∆ + ∆ = + − =


�ت ا��78	  -4Gإ!9ا Z

�Y:

117.72 63.728 181.448A C A BG G g rα= + = + =

sin 150 104.403 180sin181.448C A A C A CX X L G m= + ⋅ = + × =

cos 600 104.403 500cos181.448C A A C A CY Y L G m= + ⋅ = + × =

 D (180 ; 500) 

3 -  	!�" :ABCS ا���7	 !"�ب 

200C ا�����ا���0  DG g⇒ = +

200A ا���0 ا����� CG g⇒ = −
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21 1
( sin ) (72.80 104.403 sin(63.728) 320

2
0

2
A B C A B A C mS L L α= ⋅ ⋅ = ∗ ⋅ =

21 3200 5 845052 0A B C D A B CS S S m= + = + =

4 -  	!�" Z
�ت ا��?�7	SABCD :ا�>7$[ G9ا!P�� 

1 1

1
(Y )

2
A B C D n n nS X Y− += −

[ ]
1

(Y ) (Y ) (Y ) (Y )
2

A D B B A C C B D D C AS X Y X Y X Y X Y= − + − + − + −  

[ ]
1

150(550 580) 220(600 500) 180(580 550) 60(500 600)
2

S = − + − + − + −  

[ ]
1

4500 22000 5400 6000
2

S = − + + −  

1
(16900)

2
S = S=8450m2


