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    Surfer     
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  Surfer     
 ,      

      
   .    
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    . 
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 ,        

  . 
      

 ,      
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   Golden Software,    
     ,   ,   

1983       .   
  Golden Graphics System,     , 

       , 
    z = f(y,x).   -

   Surfer.  Surfer     
-     .  

    ,   
Golden Software (    Surfer)    

   ,     .     
       ,   

     . 
          

 :  
1.    . 
2.      . 
3.  . 

       
     ,   

      .   
  Surfer     GRD ( -

   ),       -
  . 

       : 
1.   ,      (  -

  ),     
 ;  

2.   ,     ;  
  Surfer      – 

, , ,   -
 ;  

3.       , ,   
  ( ,  ,   -

    ,   ,  -
       ).  

 , ,     -
 ,  ,  ,   

 . 
 Surfer     -

 : * (Kriging),    

                                                        
*  -    
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(Inverse Distance to a Power),   (Minimum Curvature), 
   (Radial Basis Functions),  -

 (Polynomial Regression),    
(Modified Shepard’s Method),  (Triangulation)  .  

        -
 X, Y, Z  ,       2147483647 

 2147483647  (  2 .).     
    . 

        
   .  ,  -

       
      , 

    ,    -
.          
   . 

 Surfer      -
      : 

     ; 
       ; 
        

; 
   (  ); 
   ; 
       -

 ; 
   ; 
    . 

       -
       -

 .  ,     -
      -
,       , -
 . 

      Surfer  -
 : 

1.        -
  . 

2.   ,       -
. 

3.    ,   -
         -

  .  
 Surfer       

  : 
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1.   (Contour Map).      
   , , , ,  

 .          
   .  ,   

    ,   -
   X  Y. 

2.   : 3D Wireframe Map (  
 ), 3D Surface Map (  ).   

    ,    
   ,    -

.       , , -
     X, Y, Z,  

      . 
3.    (Post Map).     -

         
  .         

    (    -
)        -

 .        
 . 

4. -  (Base Map).       
,       -

 .         
  ,  , ,   -

  .  -     -
    ,   -

, , ,    .  
       -

 ,         
       .  

,         
     . 

        -
    Surfer. 

        
       -

        . 
       -

 ,  Windows.   
     Windows-   -

     Windows.  
 



   Surfer    Surfer 10

I .     SURFER 

I.1.   SURFER 
   Surfer  ,    -

      Surfer  -
 ,      .    

  Tools/Options.      
Options ( ).    4 .   General ( -

) ( . I.1).  Page Units (    ) 
   Centimeters ( ).   -

     . 
 

 
. I.1.   Options ( ).  Drawing ( ) 

I.2.  -  
  Surfer   . I.2.    Surfer 

     -  Plot1.  
-     ,   

     ,     
   ( , , -

,   . .).  
      : 

File ( )      ,  , -
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Edit ( )         -
   

View ( ) ,       
Draw ( -

) 
    , , , 
   

Arrange ( -
) 

,      

Grid ( )        
Map ( )       
Geoprocessing 
( ) 

       

Tools ( -
) 

   

Window ( )       
Help ( )      
 

 
. I.2.   Surfer      -

. 1 –    - ; 2 –  ; 3 –  
; 4 –   ;   (Rulers):  5  –  -

, 6 – ; 7 –  ; 8 –   
;  : 9 – , 10 – ; 11 – 

  (Status Bar); 12 –   (Object Manager); 13 – -
  (Property Manager) 
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   - ,    Surfer  
  :  ( )  ( . I.3),  

(View) ( . I.4),  (Drawing) ( . I.5) ,  (Map)  ( .  I.6)  ,  
Position ( ) ( . I.7), Grid ( ) ( . I.8). 
 

. I.3.   Standard 
( ) 

 
. I.4.   View 

( ) 
 

 
. I.5.   Drawing ( -

) 

 
. I.6.   Map 

( ) 
 

 
. I.7.   Position ( ) 

 

 
. I.8.   Grid ( ) 

 
ó    -     

( . I.2,  7).       Surfer -
    ,     -

.        ( . I.2, 
 12)    ( . I.2,  13).     

Surfer  ,     
View/Managers/Object Manager  View/Managers/Property Manager -

.   –     
   -  .    

   ,    ( . .    
)  .       0 ( . 

41). 

 1 .    S u r f e r .   -
  

 1 
  Surfer.     

- .      -
    

I.3.  XYZ-  
    Surfer     

,  XYZ- . XYZ-  – ,  ,  
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,       ,    -
      X  Y,   (  

) –   ( ) Z  .  
       , . .  
   X  Y     

  Z.         -
  . 

 

 
. I.9.   Surfer    . 1 –      

; 2 –  ; 3 –   « » (Main); 4 –  -
 ; 5 –    ; 6 –   
 ;  : 7 – , 8 – ; 9 –  ; 10 –  

 ;  : 11 – , 12 – ; 13 – -
  (Status Bar) 

I.3.A.     XYZ-  
      Tutorws2.dat (    -

,    Surfer)  XYZ-     
  :  
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1.   File/Open       -

 Main.     Open ( ) 

2.     TutorWS.dat     .   
       ( . I.9) 

3.  ,    A    X (Easting, -
 ),   B –   Y (Northing,  -
),   C –  Z (Elevation, ).    

(    1)   ,     
  .  ,      -

 ,       

       : 
File ( )      ,  
Edit ( )          
View ( )    
Format ( )   ,      
Data ( )    ,   

     
Grid ( )        
Tools ( )    
Window ( )       
Help ( )      

 2 .    S u r f e r .   
   

 1 

  TutorWS.dat    Surfer. 
      

I.3.B.     XYZ-  
Surfer       .   

: 
1.   File/New/Worksheet       

 Main.    New ( ) ( !  
  .).       

2.             
 , ,   .        ( . I.9, 

 9),  ,       -
 ( . I.9,  5) 

3.   ,     .    
    ,      

4.        Backspace 
 Delete 

5.    Enter      

6.           -
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 .       -
 ,    , ,      Enter 

 3 .         
 3 

 ( . I.1.)   -
     

   .      
      -

,   ,    
.        

  ( )     

. I.2.         
    

41.103 52.515 0.60 1 
41.221 52.512 0.60 2 
41.243 52.615 0.60 3 
41.278 52.644 0.70 4 
41.336 52.607 0.90 5 
41.462 52.643 15.90 6 
41.684 52.585 12.00 7 
41.648 52.543 0.97 8 
41.759 52.641 0.90 9 
41.835 52.640 0.70 10 
41.880 52.650 0.60 11 
41.757 52.540 0.90 12 
41.838 52.581 0.70 13 
41.878 52.592 0.60 14 
41.948 52.587 0.40 15 
41.956 52.574 0.35 16 
41.240 52.463 0.50 17 
41.129 52.430 0.70 18 
41.109 52.409 9.00 19 
41.080 52.401 10.00 20 
41.236 52.407 2.10 21 
41.124 52.382 0.85 22 
41.217 52.369 0.60 23 
41.132 52.331 0.50 24 
41.406 52.443 4.30 25 
41.448 52.431 8.20 26 
41.429 52.415 0.95 27 

    
41.438 52.398 6.10 28 
41.482 52.411 2.10 29 
41.494 52.397 5.00 30 
41.729 52.483 0.95 31 
41.570 52.345 14.00 32 
41.877 52.478 0.60 33 
41.103 52.300 0.50 34 
41.235 52.267 0.55 35 
41.266 52.274 0.67 36 
41.282 52.271 0.70 37 
41.396 52.323 21.80 38 
41.370 52.283 0.90 39 
41.363 52.274 0.87 40 
41.373 52.255 0.80 41 
41.500 52.327 4.50 42 
41.636 52.321 0.80 43 
41.671 52.320 1.20 44 
41.638 52.302 9.00 45 
41.711 52.286 1.70 46 
41.659 52.260 0.95 47 
41.642 52.212 0.70 48 
41.711 52.207 0.70 49 
41.870 52.338 1.30 50 
41.951 52.329 2.40 51 
41.990 52.283 0.60 52 
41.930 52.265 0.90 53 
41.767 52.253 3.70 54 

    
41.929 52.251 0.95 55 
41.968 52.250 7.30 56 
41.051 52.112 3.80 57 
41.399 52.162 0.95 58 
41.460 52.161 4.00 59 
41.461 52.156 10.00 60 
41.499 52.055 1.60 61 
41.745 52.130 0.50 62 
41.608 52.106 0.50 63 
41.622 52.028 0.50 64 
41.848 52.167 0.80 65 
41.973 52.148 0.97 66 
41.952 52.136 4.40 67 
41.882 52.088 0.97 68 
41.865 52.091 14.00 69 
41.797 52.086 0.80 70 
41.806 52.074 0.90 71 
41.816 52.066 0.90 72 
41.780 52.054 0.60 73 
41.862 52.031 0.50 74 
41.882 52.026 0.50 75 
41.941 52.029 0.50 76 

I.3.C.    XYZ-  
     :  

1.   File/Save       -

 Main.         ,   -
  Save As (  ) ( . I.10) 

2.    Save File as Type (  )   Golden Soft-
ware Data (*.DAT) 

3.      File name (  ).  

4.    .    GSI Data Export Op-
tions (   ) ( . I.11),    -

     .  ,  
  ,     ,   
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 ,       . 

5.           Golden Software 
Data (*.DAT)   .        

 

 
. I.10.   Save As (  )   XYZ-  

 

 

 

. I.11.   -
      

 «Golden Software Data 
(*.DAT)» 

 4 .     X Y Z -   
 1 

          
 Golden Software Data (*.DAT)   « » 

I.4.    
      .   -

 :   (contour maps),   (image 
maps),     (shaded relief maps),   
(vector maps),   (3D wireframe maps)  -  
(3D  surface maps).       
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Grid/Data   - .      -
    - .  , , -

       - .  
  -     File/New/Plot 

       Standard.  
 

 
. I.12.  Open ( )     XYZ-    -

  
 

 
. I.13.  Grid Data (  )     XYZ-   -

   
 

 Grid/Data   XYZ- . 
      « .dat» : 

1.   Grid/Data.    Open ( ) ( . 
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I.12).      XYZ- ,    
    

2.      « .dat».       

File name (  ).     ,   -
  Grid Data (  ) ( . I.13) 

3.        .  -
      : 

   Data Columns (  )  ,  -
 X  Y,    Z     

   Grid Line Geometry (   )    
 X  Y,    (   )     -

 

   Gridding Method (   )   , 
      ,   

.      .   IV.1, . 49 
   Output Grid File (   )     -

 ,        
   Grid Report (   ) ,    

    .     -
   ,       

   -       -
    

   Blank grid outside convex hull of data (    -
 )      ,   

  , . .     -
  .    ,   

 ,       ( ) 

   Inflate convex hull (   )    , 
   .  Inflate convex hull  -

           
    .    -

 .  
   Z Transform (  Z)      -

   Z   : Linear ( ), Log, save 
as log ( ,   ), Log, save as linear ( -

,   ) 

4.            Surfer 
     .    -
,   « .grd»,     -

 ( . I.14)    (     Surfer).  -
            ,    

 ,     [.GRD].  

5.   Grid Report (   )  ,     -
 Gridding Report (     )  
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. I.14.    
    

 5 .      
 1 

   « .grd»    « .dat». -
    .    
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II.    

    ,    
    : , -

, ,  ,      -
.  ,       -

   - .      
 -       . 

II.1.   
  –         

    z = f(x, y).    
  ,    , -

     ,   
 .      «   -
».  

 

 
. II.1.   Open Grid (   ) 

II.1.A.    
       

Map/Contour Map/New Contour Map.      
   « .grd» :  

1.   Map/New/Contour Map        
 Map.    Open Grid (   

, . II.1).   File name (  )    
     ( , « .grd») 

2.     ,     Assign Coordi-
nate System (   ).   ,   

  X  Y  ,      -
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 Unreferenced local system (    ).  
,           

– WGS 84.           
Select a coordinate system (   ).   -

         Predefined / Geo-
graphic (lat/lon) / World Geodetic System 1984. 

3.        ,    -
         -

  ( . II.3) 
4.   ,        -

.     View/Fit to Window. 
 

 
. II.2.   Assign Coordinate System (   ) 

II.1.B.   
         

          -
 Surfer (    [.SRF]).    -

  ,      -
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   .     -
    . 

 

 
. II.3.  -      

 
  : 

1.   File/Save         

Main.   ,     ,   -
  Save As.    ,     

XYZ-  ( . I.10)   ,    Save as type  -
   Surfer Files 

2.   File name  « » 

3.     

        
  .        -

    .   

 6 .      
 1 

       « .grd». 
   ,     -

    - .    
 « .srf» 
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II.1.C.    
        

 .        -
.      ,   -

  View/Managers/Property Manager.    
     ,   -

  - .     « »  -
     Map ( )   

 ( . II.3, ).    -
: Right Axis (  ), Left Axis (  ), Top Axis (  

), Bottom Axis (  )  Contours- .grd.  
        

            
  .  ,     

Map (     )     -
      -     

-  . 
 ,       

 ,       .   -
    .     -

        ,   
,    1      .  

      Enter. ,   
       «Map»  -

   « ». 

 7 .      
 1 

    .  
 «Map»  « » 

 

 

. II.4.     
 ,   Contours-

.grd.  Levels ( ), 
 General ( ) 
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II.1.D.    
        -

  . ,   , -
  .    : 

 
1.    Contours- .grd      

    .     
     

2.    Levels ( ) ( . II.4)  

3. . .       ,    
  Minimum contour (  ),  0  –1. 

   ,      2  1,  
   Contour interval (  ).   -

     . II.5 
 

 
. II.5.  -        -

 

 8 .      
   

 1 
      « »  2, 

    0. 

II.1.E.     
  ,     0  10   , 

 .     ,    Surfer   
(major)   (minor) .      

   .     -



   25 

   ,   –   (30% black). 
        .  

     ,     -
   .  

      ,   
 (        0),    -

   .      Major con-
tour every (   ).      
5, . .     ,     -

 – . 
     .   -

 : 
1.       -      

Contours- .grd   .       
 ,       ( . II.4) 

2.   Levels   Major contour every,   2 
 5.       -  ( . II.6) 

 

 
. II.6.  -        

 
      : -

  .   :  
1.   Levels    Major Contours (  ). -

       +,    ,  
  .      ( . II.7) 
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. II.7.    
 ,   Contours-

.grd.  Levels ( ), 
 Magor Contours (  -

) 
 
2.          Color ( ).  

     ,      -
   (    Black),     ,  

     .     -
             

( , Blue) ( . II.8) 
 

 

 

. II.8.   .   Blue ( ) 
 
3.     Width ( ) ( . II.7).  0 -

,          -
  (  ,   . .).    -

  .      
 

 9 .      
  

 1  

    « »     
– 2,        .  

       ( . II.1).  
 1 . 
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. II.1.    9 
  ,   

1 0,20 Black ( ) 

2 0,15 50% Black ( ) 

3 0,10 White ( ) 

4 0,05 Blue ( ) 

5 0,10 Cyan ( ) 

6 0,15 Green ( ) 

7 0,20 Yellow ( ) 

8 0,15 Red ( ) 

9 0,10 Magenta ( ) 

10 0,05 Purple ( ) 
 

II.1.F.       
 ,      ,   -

   .          
 ,     (  ) 

  (   )  . 
 Levels,  Filled Contours (  )  

 -  ,  Contours- .grd ( . II.9) -
  3 . -  Fill contours ( -

 )      -
  .  

 

 

 

 
. II.9.     ,  

 Contours- .grd.  Levels ( -
),  Filled Contours (  ) 

 . II.10.   
  

 
 Fill colors (  )   . ,  

 -     GrayScale (  ), 
      ( . II.10).  
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          -
 Colormap (  ) ( . II.11).     -

      Presets ( )  
  .  

 

 
. II.11.  Colormap (  ) 

 
    Colormap    . 

         -
 .       –    

       .  
        

  .     – 
 .   – Opacity ( ) – -
   .    -

        . -
  Opacity  0    .  

        
 . 

-  Color scale (  )   
 ( . II.9)   Surfer     , 

        -
  .  

    :  
1.   General ( . II.9)     Fill Contours ( -

 )  

2.      Fill colors      
 Colormap ( . II.11) 

3.      ,      
 Z.    -        

White    Color ( )    ( . II.8);  
  -     Blue.     -

         -  
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4.       .  
  ,     . II.12 

 

 
. II.12.  -     « »   -
    

 1 0 .       
  

 2 

    « »    -
 .       

  . ,    
         ( . 

II.2) 

. II.2.    10 

   Z  
  2, % 

   

1 2 3 
1 6 Red White Blue 
2 6 Green White Brown ( ) 
3 8 Purple White Cyan 
4 8 Black White Magenta 
5 10 Blue Purple Red 
6 10 Purple Red Yellow 
7 12 Red Yellow Green 
8 12 Yellow Green Cyan 
9 14 Green Cyan Blue 

10 14 Cyan Blue Magenta 
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II.1.G. ,       
  –     ,  

 .      . -
        . 

 

 
. II.13.  -       « » 

     
 

 ,       -
: 

1.           Edit Contour 
Labels (   ).     
Map/Contour Map/Edit Labels.        -

  ,      
   ( . II.13)        

2.         .   -
         ( . II.14). -

   Delete    
 

 

 

. II.14.    « »  
     -

  «8» 
 
3.        Ctrl     
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     ,      

4.      ,       
     

5.          Esc 

 1 1 .       
 

 2 
   « »    , -

   « » ( . II.3),  ; -
          

« » ,      ( -
);      , -

   « »  

. II.3.    11 
      

1 0 4 2 
2 4 8 6 
3 8 0 10 
4 0 4 12 
5 4 8 2 
6 8 0 6 
7 0 4 10 
8 4 8 12 
9 8 0 2 

10 0 4 6 

II.1.H.    
       :  

(Bottom),  (Right),  (Top)   (Left).   
       . , 

   « » ( . II.3)      -
   0,1° ,   , -

     .      -
 . 
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. II.15.   « ».    

 
   : 

1.             -
    .      -  -

  : Left Axis ( :  ).  ,   -
    .  ,    

     .     ( . II.15) -
  -  « »    Left Axis. -

         

2.       Title ( ) ( . II.16)  -
 Title text (  ).     « , °»,  -

       .  

3.   Font Properties (  )    Font 
( )   Times New Roman.     Size (points) 
(   )     14  

4.     General   Labels ( ) ( . II.17)   Type 
( )     Fixed ( ).   

         
.    Decimal Digits (    -

)   «2».  ,       -
      . 

5.    Scaling ( ) ( . II.18).    
  : ) First major tick (   ) 

  52,05; ) Last major tick (   ) – 52,65; )  
Major interval (  ) – 0,05.      

     . 
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. II.16.    
 ,   Left Axis. 

 General ( ),  Title ( -
) 

 . II.17.    
 ,   Left Axis. 

 General ( ),  Labels 
( ) 

 

 

 

. II.18.    
 ,   Left Axis. 
 Scaling ( ) 

 1 2 .      
 3 

   :  « , °»;  
   – 0,05;    
 –      ;    

(  General/Axis/Width) – 0,1 ;   
  (  Grid Lines/Major Grid Lines/Show). 
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     ( . II.4).  
    (  « , °») 

. II.4.    12 

-
 

    

      
1 Arial  12 Black Courier New  8 Purple 

2 Courier New  14 
50% 
Black 

Times New Ro-
man  

10 Magenta 

3 Times New Ro-
man  

16 White Arial  12 Red 

4 Arial  18 Blue Courier New  14 Yellow 

5 Courier New  20 Cyan 
Times New Ro-

man  
12 Green 

6 Times New Ro-
man  

18 Green Arial  10 Cyan 

7 Arial  16 Yellow Courier New  8 Blue 

8 Courier New  14 Red 
Times New Ro-

man  
10 White 

9 Times New Ro-
man  

12 Magenta Arial  12 
50% 
Black 

10 Arial  10 Purple Courier New  10 Black 

II.2.   
  –     . 

  –  - ,    -
,     .    -

    ( . .    )   
  Z   .   X  Y, -

  ,      . 
  :  

1.   Map/New/3D Wireframe Map       -
  Map.    Open Grid (   
, . II.1).    « .grd» 

2.          Assign Coordi-
nate System ( . II.2)  World Geodetic System 1984 

3.        ,    -
         -

   ( . II.19) 
 



   35 

 
. II.19.  .      

 1 3 .        
 4 

1)   -  « » (    ).  
      

« » (  « »   « »).   
.  

2)    ( ,    
,    ,   

)   .   : -
 – « »;     – 10. 

3)      Z (  
General,  Plot Lines of Constant, -  
Z).  

4)     (  General,  
Base,  Show Vertical Lines);     

 ( . II.5).  Z,     
 (  Base,  Elevation)   10. 

5)      (  Color 
Zones).        
X, Y  Z (  Apply zones to lines of constant). 

         -
  1  2      ( . II.2, 

. 29).       
0.000 ;    (  Color Zones, 

 ,   Line Spectrum,  Maximum 
Line Properties)        -

 ( . II.1, . 27).  

6)    .    -
    -  Map,  -
 3D Wireframe- .grd.      View. 

   ( -  
Projection);    Field of View (  -
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), Rotation ( )  Tilt ( )    
( . II.5).  

7)    (  Scale):   X (  
X Scale,  Map units per cm) –     
« »  ( . II.5);   Y –  2  ;  

 Z –  50  . 

. II.5.    13 

    
 

  
 

    
1 Red 10 200 25 0,025 
2 Yellow 20 225 30 0,05 
3 Green 30 250 35 0,1 
4 Cyan 40 25 40 0,02 
5 Blue 50 50 45 0,025 
6 White 60 75 50 0,05 
7 50% Black 70 100 55 0,1 
8 Black 80 125 60 0,025 
9 Purple 90 150 65 0,05 

10 Magenta 100 175 70 0,05 

II.3.   
  –   ,    . 

    Z    .  
     Colormap ( .  

II.1.F, . 27).  
   (    )   -

  Color Map Files [.CLR] (   ) ( . II.11,  
).          

    Z.   -
        . 

         -
    .   

         
  .      

  General/General/Interpolate pixels (  
). 

  : 
1.   Map/New/Image Map        -

 Map.    Open Grid ( . II.1).   
 « .grd».  

2.   .   ,    -
         -

   ( . II.20) 
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. II.20. 
 

.  
 

  
 

II.4.     
    –   ,   -

 .        
      

. Surfer         
 .   ,    

  ,        
,     .    

      .  
        -

 ,    .  
 

 

 

. II.21. 
  -
 -

.  -
 -

  
 

 
    : 

1.   Map/New/Shaded Relief Map       -
  Map.    Open Grid ( . II.1).  

  « .grd» 
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2.   .   ,    -
        ( . II.21).  
         

II.5.   
       -

 Z.        -
 « ».      .  

 1-   : 
1.   Map/New/New 1-Grid Vector Map       

  Map.    Open Grid ( . II.1).  
  « .grd» 

2.   .   ,    -
         -

   ( . II.22) 
 

 

 

. II.22. 
 

.  
 

  
 

II.6.   
  –     -

 .     Z -
  .       

   . 
  : 

1.   Map/New/3D Surface        -
 Map.    Open Grid ( . II.1).   

 « .grd» 
2.   .   ,    -

        
    ( . II.23) 
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. II.23. 
 
. 

 -
   

  
 

 1 4 .       
 4 

     (Image Map), 
    (Shaded Relief Map),  

  (1-Grid Vector Map)    
(3D Surface).   –    ; 

     –   -
.       

       (By Magnitude) 

II.7.     
         -

 .          -
    .  ,   

       .  
      , -

  X  Y .      -
  (  ),   . , 

  « .dat»   «D»,    . 

II.7.A.    
1.  -  « .srf» 

2.   Map/New/New Post Map        
 Map.    Open ( . I.12).   XYZ-

 « .dat» 
3.   .   ,    -

         -
   ( . II.24) 

4.      -    Post- .dat  
 .       
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5.   ,    .    
  Symbol ( )   Symbol,  Marker Properties ( -

 )   Symbol ( . II.25).     
    ( . II.26).      

 (Number 12).  

6.    0,1  (  Symbol Size,  Symbol Size) 
 

 
. II.24.  .      

 

 

 

 
. II.25.     

Post- .dat.  Symbol ( ) 
 . II.26.   -
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II.7.B.   
 –       ,   

     .     
        .   -

     . , 
     ,   -

   ,    . 
        : 

1.     - ,  , -
  .   ,  ,    

(Contours)   (Post) .    ,   -
 ,       Ctrl ( . II.27) 

2.   Map/Overlay Maps.      
 ( . II.28) 

 

 

 

. II.27.    -
 - , -
   (Con-

tours)   (Post)  
 

 

 

. II.28. 
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 1 5 .      
 2 

1)        -
 ( . II.6). 

2)      . 

3)       
  .    -

.       -
         

 .  

. II.6.    15 
   ,  

1 50% Black 0,05 
2 Black 0,1 
3  Purple 0,15 
4 Magenta 0,2 
5 Red 0,25 
6 Yellow 0,3 
7  Green 0,35 
8  Cyan 0,4 
9  Blue 0,45 

10  White 0,5 

II.7.C.        
   ,    

   .        
 ,      .   

   : 
1.     Post- .dat   .    

      

2.    Labels ( . II.29).   Label Set 1 (   1) -
   Worksheet column (   ).   

  « .dat».  «Column D: » 
 

 

 

. II.29.   : Post-
.dat.   Labels,  Label 

Set 1 (   1) 
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3.   Position relative to symbol (   ) -
  Right ( ).     ,   . 

II.30 
 

 

 

. II.30. 
 

 
  -

  
 

 

 1 6 .      
 

 1 

    .    -
     

II.8.    
      ,  

    Z     .  -
      .   

     Z       -
.       -

: 
1.  -  « .srf»,      

2.   Map/New/New Post Map        
 Map.    Open ( . I.12).   XYZ-

 « .dat» 
3.   .   ,    -

         -
   ( . II.31) 

4.      -    Classed Post-
.dat   .       

5.    Classes ( ).       
.    ,     Classes for Map: 

Classed Post- .dat ( . II.32) 

6.    ,    ( )     
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7.        Show legend ( -
 )   General   General 

 

 
. II.31.   .      

 

 
. II.32.   Classes for Map: Classed Post- .dat (    

Classed Post- .dat) 
 

 1 7 .     
 1 

1)        -
 « .dat». 
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2)         
   ( . II.7). 

. II.7.    17 
       

1 6 1-7, 7-12, 12-16, 16-19, 19-21, 21-22  
2 6 0-4, 4-8, 8-12, 12-16, 16-20, 20-24    
3 6 3-4, 4-6, 6-9, 9-13, 13-18, 18-24  
4 5 0-5, 5-10, 10-15, 15-20, 20-25    
5 3 0-10, 10-20, 20-30  
6 6 1-7, 7-12, 12-16, 16-19, 19-21, 21-22    
7 6 0-4, 4-8, 8-12, 12-16, 16-20, 20-24  
8 6 3-4, 4-6, 6-9, 9-13, 13-18, 18-24    
9 5 0-5, 5-10, 10-15, 15-20, 20-25  

10 3 0-10, 10-20, 20-30    
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I II .     

 Surfer     X  Y -
   ,    ,   -

   .    
 (Digitizing).        -

     .    
     ,   

 .       -
    - .  

 

 
. III.1. - :     

III.1.   -  
-      -  -

,           
. -     ,  

   .     -  
   ,    ,  

 : , ,   . .  
Surfer     -

.    ,     -
     .     

        , 
   .  
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  ,     
Surfer, –           -

. , :  
map.jpg    . 
map.jpw   w- ,      

      .    
 tif w-     tfw,  png – pnw  . . 

map.prj     ,    -
. 

         
 .  -      
     . 

     ,      
,        Surfer,     
     –   -
    .    , . .   

    -   . 
  -  :  

1.   - .     « .srf» 
2.   Map/Base Map        -

 Map.    Open ( . I.12).   
,    

3.   .   ,    -
    -  ( . III.1) 

4.   « »  -  

III.2.   -  

 

 

. III.2.   -
    -

 -  
 -       -

.   : 
1.   « »      

2.   Map/Digitize.         
.          -

   X  Y  

3.      .    ( . III.2).  
         X  Y. 

 ,    ,    ,   (  
 )     
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4.        . 

5.       .   -
   File/Save As.    Save As ( -
 ) ( . I.10).    Save as Type (  )  
 Data Files (*.DAT).        (  

)    

6.         . 
7.       Esc 

 1 8 .     
 5 

1)   -  « ».  -
   ,  . -

      .  

2)       
         -

 .       -
       -

.       - . 

3)         
        – -

 ,   ,   -
.    « .dat» 

4)    « .grd»    
« .dat». 

5)        « -
.grd».      . 

6)      -
 .        

. 4  5. 
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IV.    

IV.1.      
  –      Z-

      (X,Y,Z)-  -
 .  

 «   » ,  X,  Y-
       . 

    (Contour)    
(Surface)     .  -

        
        -

 . 
 Surfer     

  .       
  ,  ,    

   ,      . 
  (Kriging) –     

.     ,    
. ,      

 ,         
«  ».        -

      .  
   (     ). 

    . 
    (Triangulation with Lin-

ear Interpolation)    .  -
    .     

 ,     “  
”   .       -

     .  -
     . -
     ,    -
,  ,    .  

 Minimum Curvature (  )  -
    . ,     

,    ,    -
      .  -

 , ,    .   
  ,      -

 ,   ,   -
      . 

 Polynomial Regression (  ) -
        .  , 
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 ,    ,  -
      . 

IV.2.     
 ,        

   ;     
 ,        -

.    ,   -
     .     

    :      
  . 

       X 
 Y    .   Surfer -

         X  
Y     XYZ .     

       ,  
     .  

       
 X  Y, .  ,    

      .   Surfer -
     (X  Y),  ,   100  

   .          
 ;      .  

         
,     .     -

     .    
     ,  -

 ,       . 
        -

 . ,    ,  -
 ,      , -

   .        
,            

 . 
        -

     .   , 
    ,        

    ,    1  -
. ,   1 : 50 000   50 .  -

    ,       -
        (  

     ).   -
    ,     

    . 
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 1 9 .      
 

 6 

1)      , -
    « ». 

2)          
 : Kriging, Nearest Neighbor, Triangulation 

with Linear Interpolation  Polynomial Regression.   
Polynomial Regression    3  -

  (Simple planar surface, Quadratic surface, 
Cubic surface) ( . IV.1).      -

    ,   -
  ( , «Kriging.grd», «NN.grd», 

«TLI.grd», «PolynomSimple.grd», «PolynomQuadratic.grd», «Poly-
nomCubic.grd»,).  

 

 

 

. IV.1.  
 Regression Ad-

vanced Options ( -
  

)  
 
3)   - . 

4)          -
 .         

   . 

5)        
   ,     . 
   .   ,   
       

     . 

6)        -
. ,      -

   .       -
,       

IV.3.    
     ,   

         -
,     « »  « »  -

 . 
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IV.3.A.   
 Grid/Spline Smooth    

    .    
 (    XX ),     

( )        
.    –     -
        
 . 

       -
 .        ,   

.       -
   Z  ,     -

. 
      :  -

      .  
        
  .      -

,     ,    -
. 

   ,      -
 .      ,    -

       . 
       

 .     ,    
          -

  .  
      

 . ,       10 10 
     ,   , -

    .    -
    Grid/Spline Smooth   50 50  -

        -
,    10 10. 

    : 
1.    -  (   - ) 

2.   Grid/Spline Smooth.    Open Grid ( -
  , . II.1).    .  

  Spline Smooth (  ) ( . IV.2) 

3.   Method ( )   Insert Nodes (  ).   
   Number Nodes to Insert (    ) 

4.  Between Rows  (   )   
 (     Y)     -

  .  4 
5.  Between Cols  (   )  -

  (     X)    -
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   .  4 

6.     .   Output Grid File   
 .    Save Grid As (   ) -
 ,        ( . I.10). -

  ,  « 1.grd»     . 

7.    Spline Smooth     

 

 

 

. IV.2. -
  Spline 

Smooth ( -
 ) 

 
    : 

1. }       
2. 
3.   Method ( )   Recalc Grid (  ).  

    Final Grid Size (   ) 

4.        .     
, ,         (Grid Size) 

5.  # Rows  (  )      -
 .     ,  100.  

6.  # Cols  (  )      
 .     ,  50 

7.     .   ,  
« 2.grd» . 

8.    Spline Smooth     

 2 0 .       
 3 

1)          
      

«Kriging.grd».   «Spline1.grd»  «Spline2.grd» -
. 

2)         -
.   « », « »  « » -

.      , 
  : « » – Blue, « -

» – Red. 
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3)         
   .     -

 ,  .   -
 ,      

 ,     . 

IV.3.B.    
 Grid/Filter       

  .       
( ) ; ,  ; 

,    ; ,  -
  ( ). 

 

 
. IV.3.   Digital Filtering (  ) 

 
       
.   : 

1.   Grid/Filter.    Open Grid (  -
 , . II.1).   .    Digital 

Filtering (  ) ( . IV.3) 

2.        Linear Convolution Fil-
ters/Predefined Filters/Low-pass Filters/Gaussian (3x3) (   -

/  /  /  (3x3)) 

3.    Digital Filtering     
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 2 1 .       
 2 

1)     «Kriging.grd».   
   «Filter.grd». 

2)           
- ,       

.   « ».     
–  Green. 

3)        
    .  -

  ,       -
   

IV.4.      
  Grid/Function ( )    

          z = f(y,x).   
      ( . . V.1.A. 

 , . 67)   , -
  Surfer ( . . V.2.  , . 67).   -

         -
 . 

      : 
1.   Grid/Function.    Grid Function ( -

 ) ( . IV.4) 

2.    

3.   (Minimum)   (Maximum)   
X  Y,     (Increment)    

4.    .     

 

 

 

. IV.4.  
 Grid Function 

(  ) 
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 2 2 .       
 

 2 

1)  .     -
     . 

2)   - . 

3)          
 ( . IV.1).   X  Y   –

100,  – +100,  – 1. 

4)       . -
     ,    

  .    -
   . 

. IV.1.    21 
-
 

 
1 2 

1 2 2cos x y  sin sinx y  

2 2 2 cos cosx y x y  cos cosx y

3 2 2cos x y  sin 4arctan y
x

 

4 
2 2cos cos 16arctan yx y

x
 

sin 8arctan y
x

5 3 3 cos 4arctan yx y
x

 sin 16arctan y
x

6 2 2sin 2x y  2 2sin x y

7 cos 4arctan y
x

 2 2 sin sinx y x y  

8 cos 8arctan y
x

 2 2sin x y  

9 cos 16arctan y
x

 
2 2sin sin 16arctan yx y

x
 

10 2 2cos x y  3 3 sin 4arctan yx y
x
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IV.5.    
 Grid/Math    , -

     Z-     
       . -

,   ,       
 X-,Y-   . 
        -

     f(A,B),  A  B –   
.        
   X-,Y- ,    -
         X-,Y- . 

 Grid/Math      -
     .     

      . ,  
  ,     -
    .    -

  log10(A). 
       

  . ,    A – 100 -
 ,    100    -

 . 
 ,       

-    ,   ,    
    (     X  Y). 

 

 
. IV.5.   Grid Math (  ) 

 
       -

 : 
1.   Grid/Math.    Open Grid (  -

 , . II.1).      . -
   Grid Math (  ) ( . IV.5). 
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2.    .        
,       A 

3.       ,  ,   
,        

4.       Enter a function of the form  
f(A,B) (    f(A,B)).  

5.    Output Grid File (   )   
     ,   . -

   . 

6.    .    . 

 2 3 .     
  

 4 
1)     ,  

  ,    Kriging (  A 
 C = A – B),  Polynomial Regression,    

(  B ).      
  ( , «Kriging-Simple.grd»). 

2)         
 ,        (  

),     «Kriging.grd». -
     (   

Show Color Scale   General    
). 

3)  ,    -
 . 

IV.6.   
 Grid/Calculus     -

  .     -
    ,     

   ,    .  
 Grid Calculus (  ) ( . IV.6)    

: 
1. Directional Derivatives (  ) 
         

       (  
 ).         -

     . 
    : First Derivative (  ), 

Second Derivative (  )  Curvature ( ).     
    

 1. First Derivative 

        . 
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 ,      , -
      .  -

   ,    ,    
,    –  

 2. Second Derivative 

         -
 .  ,      

,        
 .  

 3. Curvature 

   –         
  ,      -

 .      , , 
   

2. Terrain Modeling (  ) 
  –    .    

        . 
      (  

    ),      ,   
  .  

      : Terrain Slope 
(  ), Terrain Aspect (  ), Profile Curvature (  

), Plan Curvature (  ) Tangential Curvature ( -
 ). 
        Threshold ( -

).  ,       (    
),      ( . . -

 « »  « »  ).    -
    .  Threshold –   -

 ,       .  ,  
 Threshold  ,   ( .  IV.7. -

 , . 62).  
 1. Terrain Slope 

         .  
 –  ,   ,   0 ( -

 )  90 ( ).     -
          

 (  ).      
,     , . .  

    
 2. Terrain Aspect 

      « »    
( . .  )    .    -

       . 
   –   ,  0º   , 

 90º –  . 
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 3. Profile Curvature 

          
(    )    .  

    ,    -
 , . .     

.      ,  
 .       

 4. Plan Curvature 

       ,     
 ,        

.        -
,   –   

 5. Tangential Curvature 

       ,  
       . 

           
,     

3. Differential and Integral Operators (    -
) 

   Gradient Operator (  ), Laplacian Operator 
(  ), Biharmonic Operator (  )  Integrated 
Volume (  ) 

 1. Gradient Operator 

        ( . .  )  
  .    ,   -

       ,    ,   
 .  ,     -

.         -
      

 2. Laplacian Operator 

        ,   
.     ,  

 – .        
,       -

 ( ,  , , )   
 3. Biharmonic Operator 

        ,  
   ,     ,    

   
 4. Integrated Volume 

    (  )     -
  -         

4. Fourier and Spectral Analysis (     ) 
  (Correlogram)   (Periodogram)   

 ,   ,  ,  
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 1. Correlogram 

         
.       -
  .         
  .  : Z(x, y) = Z(-x, -y). -

     ,   ,    -
     

 2. Periodogram 

         -
  .     , -

         -
.    Surfer   -

 .  : Z(x, y) = Z(-x, -y). -
     ,   ,    -

  ,     -
 .  

 Grid/Calculus      -
 .       ,   -

.        -
   ,     

   .     
     . 

 

 

 

. IV.6. -
  Grid Cal-

culus (  
) 

 
       -

 : 
1.   Grid/Calculus.    Open Grid (  

 , . II.1).    .    
.    Grid Calculus (  ) 

( . IV.6). 

2.        Terrain Modeling/Terrain 
Aspect (  /  ) 
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3.   Output Grid File         
 

4.    .    . 

 2 4 .     
 2 

1)   - . 

2)      
    «Kriging.grd»: ) Terrain Aspect 

(  ), ) Gradient Operator (  ). 
      : «As-

pect.grd»  «Gradient.grd» 

3)         
          
  ,     

«Kriging.grd».    . 

4)   .  -
   ,     

  . ,      -
     ; 

      . 

IV.7.    
 –     ( )   -  

 .         -
   ,    -     

.      -
.        
  .     -

      , 
     Z  .  

 Grid/Blank       -
 ,   ,   -

   –    1.70141e+038.  
   Grid/Blank    

[.BLN]  (Golden Software blanking [.BLN] file).   
          

Map/Digitize   - .  
  –    ,  X,Y-

   .      
«Golden Software Data (*.DAT)»,     XYZ-

   ,       -
  .    : 

N  C.   N –   ,    -
.  ,       

 N+1.  C      :  
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«1» ,      , -
   ;  «0» – . 

 

 

 

. IV.7.  
 Open ( ) 

  -
  

 
 ,    ,  -
 ,       ,   

   ,        
.      -

.         ( -
) . 

       
     : 

1.  -  « .srf»,   -  « » ( . 
 III.1, . 46) 

2.  -     Map/Digitize.   
     ,      
.       .     -

 .    .  III.2, . 47 

3.      «Golden Software blanking [.BLN] file» 
  « .bln» 

4.   Grid/Blank.    Open Grid (  
 , . II.1).     ,   

  
5.     ,      

Open ( )     Boundary Files (*.bln) (  
) ( . IV.7).   « .bln» 

6.    Save Grid As,     -
 .  «Blank.grd».      -

   

7.          . 

8.          Map: Contours Properties 
( !    ., . !   .) 

  General,   Blanked Regions (  ) -
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 2 5 .    
 1 

1)       . -
   ,    -

  (   ).  -
  « .bln». 

2)     «Kriging.grd». 

3)   - .     
    «Blank.grd».   -

       
 ( . IV.2).   Fill Pattern  -

. 

. IV.2.    24 
     

1 Yellow 50% Black 
2 Green Black 
3 Cyan Purple 
4 Blue Magenta 
5 White Red 
6 50% Black Yellow 
7 Black Green 
8 Purple Cyan 
9 Magenta Blue 

10 Red White 

IV.8.     
       

,    .  
 Grid/Slice ( )   ,   

       MS Excel.   
     «Golden Software blanking [.BLN] file». 

        
 «Golden Software Data [*.DAT]»      

«Golden Software blanking [.BLN] file». 
       -

    .   –    
    .  

  DAT-     .  
    : 

 A: X-          

 B: Y-           

 C: Z     

 D:      (  ) 
 E:    ( ,      
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  ) 

  BLN-     3   
. 
         
 Grid/Slice     C   Y-

 .   X-     
 A,  B   D. 

    X-       A,  -
        XZ-  -

 Surfer. 

    X-       B,  -
        YZ-  -

 Surfer. 

    X-       D,  -
           

  . 

 ,    ,    
,    . 

1.   Slice   Grid.      Open 
Grid.    ,      -

       

2.    Open File (  )  BLN- ,  
 .    ,    Grid 

Slice (  ) 

3.           -
 ,        Output BLN File (  BLN 

). 

4.    X  Y      Z (   
 ),        Output DAT File 

(  DAT )  

   Clip outside grid (    )   
      .  BLN- , 

  ,    ,   ,  -
 Clip outside grid ,    . 

   Clip blanked areas (   )   
  ,      -

,    Slice.  -     
 (          1.70141e+038), 

  ,   Clip blanked areas ,  , 
   ,      

5.    .     BLN  DAT  
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 2 6 .     
 2 

1)    « .bln»,  -
       ( . IV.3). 

2)        
«Kriging.grd». 

3)       (  
     Excel). 

. IV.3.    25 
     

1   
2   
3 -  -  
4 -  -  
5 - -  - -  
6 - -  - -  
7 - -  - -  
8 - -  - -  
9   

10   
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V.  

V.1.  
       

Grid/Function, Grid/Math, Grid/Data, Grid/Variogram  Data/Transform 
    ( )  . -

      ,   
         (  ).  

V.1.A.   
      : 

+  

-  

*  

/  

V.1.B.   
      : 

=  

<>   

<  

>  

<=    

>=    

OR   

XOR    

AND   

NOT   

V.2.   
V.2.A.   

aCos(x) .  x      –1  1 

aSin(x) .  x      –1  1 

aTan(x) .     . 

aTan2(y,x) 

.      . 
 x (  )  y (  )   

 0.       ,  
    x 
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Cos(x)  

CosH(x)   ch
2

x xe ex  

Exp(x)   ex 

Ln(x)  .  x    0 

Log10(x)  .  x    0 

Pow(x,y) xy.  ,  x = 0  y  0,  ,  x < 0  y   

Sin(x)  

SinH(x)   sh
2

x xe ex  

Tan(x) .  x     /2 

TanH(x)   
sh

th
ch

x
x

x
 

V.2.B.   
Ceil(x)  ,    x 

D2R(x)       

Fabs(x)   

Floor(x)      x 

FMod(x,y) 
    x/y.  y = 0,    -

 0 

Max(x,y)   x  y 

Min(x,y)   x  y 

R2D(x)      . , 
sin(d2r(30))   30°,  sin(30)   30  
(~1719°) 

RandN(x,y) 

 ,    ( ) -
   (  ) x   -

 ( ) y 

RandU(x) 
 ,   ,   

[0, x] 

Row()     

SqRt(x)  .  x     0 

V.2.C.    
Avg(a..z)         a..z 
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RowMax(a..z) 
        

a..z      

RowMin(a..z) 
        

a..z      

Std(a..z) 
   ( )    

 a..z      

Sum(a..z) 
      a..z   -

   

      «a..z»   -
  , , «C..H»  «W..AC».  -

     . 

V.3.    
     , -

  Surfer.    Data/Transform   
   X, Y,  Z   . 

 
  

2x  pow(x,2) 

ln x  ln(x) 

10log x  log10(x) 

1 xe  (1-exp(-x)) 

2
1 xe  (1-exp(-x*x)) 

sin
1

x
x

 1-(sin(x)/x) 

2

21
x

x
 pow(x,2)/(1+(pow(x,2))) 

22x x  (2*x)-pow(x,2) 

3 3 sin 8arctanx y xy  (pow(x,3)+pow(y,3))*(sin(8*atan(x*y))) 

x
yacrtan8  8*aTan2(y,x) 

 


