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.

 (
)  ( )

.

:
Hatt  1:100000, 1:5000 

1:2000  (  25000 ).
UTM Universal Transverse Mercator - 

 1:50000 
, 

 (  387 ).
TM3 Transverse Mercator 3º - 

)  1983,  
 1:1000  1:2000.

Lambert .

 87
 1987 

.
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 (  «
» - datum),  « » 

.

• Datum ( : data): , 
. , 

 ( ), 
(reperes), , , 

), .

 data :

 (  Hatt)
ED50 (  UTM)
WGS84 (  GPS)
ITRFxx (International Terrestrial Reference System/Frame, 

 / , xx: 
)

87 ( )

 datum  (
).

 ( ) 

 ( )
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:

 (graticule)
 ( , ), 

, 
.

, , 
.

 (grid)
 ( ) 

.
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(2- )   

 ( ) .

,  (  !) 
.

:  ( )  !

 ( ) 
.

 ( )  r 
:

  OA = r = √ (X2 + Y2)

»  (« ») 
 (ccw – counter clock wise) :

    0°   360°  ( , degrees)
 0g   400 g   ( , grads  gons)
 0rad   2  rad  ( , radians)

:
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   tan   =   / 

: , 
.

 G,  « » ,
 (cw - clock wise).

  tanG  =  X / Y

 G  « » 
:

   G = 90°  -         G = 100g – 

 (r, ), 
 (r,G).

 (X,Y):

   = r cos  = r sinG
  Y = r sin   = r cosG
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 2-
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ν , 

ν , 
. , , 

 « »  10 , 
 100 ,  0.1/100 = 1:1000 .

ν ,  (Az - ) 
. 

,  
»  !

:  2
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  (XA , YA)
  (XB , YB)

 (  G 
, 

) 

 tanGAB =  /  = (XB - XA )/(YB - YA )

, 
, ’, ’,

, . 

, , 
.

, 
.
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 (  /  / EDM / total station /  ....)

 1. ,  
 2.  S

: H .

.

 S*

:  (S, ) .
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1    

 (XA , YA) 

 SAB  « »  GAB
:  GAB ,

.

  (XB , YB)   
  XB = XA + SAB sinGAB
  YB = YA + SAB cosGAB

SAB

GAB
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 (XA , YA) , (XB , YB) .
, .

 !

 S  GAB

 S  = √ ( X2 + Y2)

tanG  =  /  = (X  - X  )/(Y  - Y  )

: , 

     
, 

tan   = abs {   /   }
   = abs {  (X  - X  ) / (Y  - Y  ) }

,  ( )
, 

, :

GAB

SAB
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>0 >0   G = 
>0 =0   G = 100g

>0 <0   G = 200g - 
=0 >0  G = 0g

=0 =0      
=0 <0  G =  200g

<0 >0  G =  400g - 
<0 =0   G =  300g

<0 <0  G = 200g + 
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 :  1  &  2

 (XA , YA) , (X  , Y ) .
, .

 ( ) :
 -  P, 
 -  S

 2  GAT. 
 GAP

  GAP = GAT+ 

 1
:

  X = XA + S sin GAP
  Y = YA + S cos GAP

SG

G T
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3    

, 
.

G12 =  G01 +  1  +  200g

G23 =  G12 +  2  +  200g

........................
Gn,n+1 =  Gn-1,n +  n  +  200g

______________________________
Gn,n+1 =  G01 +  n  +  n 200g ( -  k 400g )

 k , 
 400g .

0

1

2

n-1

n

n+1

G01

G12

Gn,n+1

1

2

n
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 (X1 , Y1 , H1 ) , (X2 , Y2 , H2 ) 
1  2.

 (  EDM 2) :
 - 1  P
 -  L
 -  z  2  P
 -  ( )  ( )

 2  G21.  
 G

   G = G21 + 

:
  X = X2 + L sinz sin G
  Y = Y2 + L sinz cos G
  H = H2 + L cosz  +   -  

1

2

Lz
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. 
 « » (reflectorless, laser class-I). 

  
 (« »).

2 3
 0.0000 3 

2).  (1.496 ) 2. 

 1.49  (42  43) 
 « »  2.00 

.

 ( . 1-3  8-16) 
(reflectorless 

), 
,

.

 « »  ( . ), 
. ,  10 

 (  27-30),  1:200
 « »  (  0.5 

),  1:500  1:1000 
.
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 ( )

 = √   [ -a)( -b)( -c) ]  , =(a+b+c) / 2

.

: ,
 ( )

,  K 
.

 = ½      S  S +1  sin +1

:
.

a
c

b

1

2

3

45

Si

Si+1

K

 i,i+1
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 ( )

 (x , y) 
. ),

 n-

 = ½      (y + y +1 ) (x  - x +1 )

:  i = 1  n. 
)  i  n,  =1 

»  .

, , ,
, 

   /  (
).

.

 (  m2). 
 (1000 , 

 10m x 100m)  (1ha = 100m x 100m = 10000  = 10
).

 (
), 

. 
.  ( )  919.3 , 

 1270 ,  (562.50
),  2500 ,  (2070
),  (1600 ),  (900-919 ),  (1435 ), .

1

2

3

45
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 2
 ( )  ( ) , 

.

 (
)  :

 = tan  =  / 

 G  :

tanG  =  /  = (X  - X  )/(Y  - Y  ) ,

    =    1   /   tanG

) / ( ) = ( )/( )

 (E)  (F) 
 x  y  X=0  Y=0 :

F

E

A

BG
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E = (  - )  /  (  - )
F = (  - )  /  (  - )

 ( ) 
:

ν Y =  + F
ν Y = aX + b

ν X/E  + Y/F  =  1

ν AX + BY + C  = 0
   = 

     = -1
    C = F

 P  ( P , P )  +  + C = 0

d =     (A XP + B YP + C)   / √ (A2 + B2)

1 2

tan   =  ( 2 – 1) / (1+ 1 2)

y = 1x + F1
y = 2x + F2

xc = - (F1 – F2) / ( 1 – 2)

yc = 1 xc + F1
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