
Äâóõìåðíûå
ñïëàéíû è ôèãóðû

      ,
. .   . “      -

 , —  . —   
 ?”     
  :  ,  

 . .       . -
 ,       -

,      -
.      

 ,       .
  3ds Max 2009   , 

      — c  
.  (spline) —   ,  -

   .  
3ds Max 2009       -

,   ,   , -
  ,  ,  .

     ,  
 Shapes ( )   Create ( ). -

  Shapes,     , 
    - . 

   .     -
       

    ,  
Extrude ( )  Lathe ( ).  ,

      
 ,        -
     NURBS.

Ðèñîâàíèå â äâóõìåðíîì
ïðîñòðàíñòâå

     3ds Max 2009,  -
  ,      

ÃËÀÂÀ

 12
Â ýòîé ãëàâå...
Ðèñîâàíèå â äâóõìåðíîì
ïðîñòðàíñòâå

Ðåäàêòèðîâàíèå ñïëàéíîâ

Ìîäèôèêàòîðû ñïëàéíîâ

Ðåçþìå
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.    ,      
 . , ,     Top ( ),  
    XY,     ,     Front

(  ),    ZX.  ,    
Perspective ( ),      Home Grid (  ).

        , 
Adobe Illustrator  CorelDraw.  3ds Max   

,   .AI.

Дополнительная
информация

      .AI     3.

,      3ds Max    -
   ,   (   )   

  . ,  ,   (Helix),  , 
  ,  ,    .  ,

       .

Ñïëàéíîâûå ïðèìèòèâû
   Shapes  Create    Object Type

(  )  ,      -
  ( . 12.1): Line ( ), Circle ( ), Arc ( ), NGon ( -

  N-   ), Text ( ), Section ( ), Rectangle ( -
), Ellipse ( ), Donut ( ), Star ( ), Helix ( ).    -

 Extended Shapes (  )  ,  
,    ( . 12.2): WRectangle (  -

), Channel ( ), Angle ( ), Tee (  )  Wide Flange (  ).
           

. 12.1.   (  ): Line, Circle, Arc, NGon, Text,
Section, Rectangle, Ellipse, Donut, Star  Helix
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    .     — -
   Create Shapes ( )  Create Shapes (

 ).      Command  -
   .

. 12.2.   (  ): WRectangle,
Channel, Angle, Tee  Wide Flange

     Object Type   :
AutoGrid ( )  Start New Shape (   ).  AutoGrid -

    ,      
      .   , ,  

 ,    -    .

Дополнительная
информация

   AutoGrid    7.

 Start New Shape,    ,     ,
          

    .     ,  
 ,   . ,      -

   ,   Start New Shape,      -
  . , ,      
,   Parameters   .

   ,      -
    .     Name and

Color (   )   .
      
 ( . 12.3): Rendering ( ), Interpolation ( ), Creation Method

(  ), Keyboard Entry (   ), Parameters ( ). -
    ,     .

Ðàçâîðà÷èâàþùàÿñÿ ïàíåëü Rendering
          -

, . .     ,     
  .       :

Radial ( )  Rectangular ( ).   
    ,   (Thickness),  

(Sides)   (Angle),      —  (Length),
 (Width),  (Angle)   (Aspect).

 Thickness   Radial    .
  Sides   ,    -
 .    — 3 (   ).

  Length  Width   Rectangular     Y  X -
.
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. 12.3.     -
    

На заметку
       Sides ( ) 

 12.

 Angle       -
  (     ).   Aspect    -

 (Length)   (Width).        
 Aspect,    ,     (  

)       .
  Enable Renderer (    )  Enable

Viewport (    ),      -
       .   -
       ,      Enable

in Viewport.  Use Viewport Settings (    ) -
          .

 Auto Smooth (  )   Threshold (  )
       .  

         Threshold, 
   ,   ,      .

  Rendering    Generate Mapping
Coords (   ).      -

,    .

Дополнительная
информация

     17.

Ðàçâîðà÷èâàþùàÿñÿ ïàíåëü Interpolation
         

 .   Steps ( )   
  . ,     Circle ( )
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  Steps   0,           -
   .    Steps   1,    

   .  ,     ( , Rec-
tangle  NGon),  Steps    .    
( , Circle  Ellipse)      .   -

 ,     .
  Adaptive ( )    

,     .   ,  -
 Optimize ( )   Steps  .  Optimize

       ;   -
       .

На заметку
  Section  Helix   Interpolation -

.

 . 12.4      5,     Line  
 Front.       Renderable,   -

  .     (  )    -
 0, 1  3   Steps .      -
 Optimize.  ,         -

   .       Adaptive.

. 12.4.     , -
    

Îñòàëüíûå ðàçâîðà÷èâàþùèåñÿ ïàíåëè
      ,  Creation Method

(  )  Keyboard Entry (    ).  
  Text ( ), Section ( )  Star ( ).  Creation Method -

        ( , -
           ).  . 12.1  -

       .

Òàáëèöà 12.1. Ìåòîäû ñîçäàíèÿ ñïëàéíîâûõ ïðèìèòèâîâ

Ïðèìèòèâ ×èñëî ùåë÷êîâ
äëÿ ñîçäàíèÿ
â îêíå ïðîåêöèè

Ìåòîä ñîçäàíèÿ ïî óìîë÷àíèþ Àëüòåðíàòèâíûé
ìåòîä ñîçäàíèÿ

Line
(Ëèíèÿ)

Íå ìåíåå äâóõ Â ãðóïïå Initial Type (Ïåðâàÿ âåðøè-
íà) — ïåðåêëþ÷àòåëü Corner (Ñ èçëî-
ìîì); â ãðóïïå Drag Type (Âåðøèíà
ïðè ïåðåòàñêèâàíèè) — ïåðåêëþ÷àòåëü
Bezier (Áåçüå)

Â ãðóïïå Initial
Type — Smooth
(Ñãëàæåííàÿ); â ãðóï-
ïå Drag Type —
Corner, Smooth
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 . 12.1.

Ïðèìèòèâ ×èñëî ùåë÷êîâ
äëÿ ñîçäàíèÿ
â îêíå ïðîåêöèè

Ìåòîä ñîçäàíèÿ ïî óìîë÷àíèþ Àëüòåðíàòèâíûé
ìåòîä ñîçäàíèÿ

Circle
(Îêðóæ-
íîñòü)

Îäèí Center Edge (Ðåáðî)

  Arc (Äóãà)

Äâà End-End-Middle (Êðàé–êðàé–
ñåðåäèíà)

Center-End-End
(Öåíòð–êðàé–êðàé)

NGon
(Ìíîãî-
óãîëüíèê)

Îäèí Center Edge

Text
(Òåêñò)

Îäèí Íåò Íåò

Section
(Ñå÷åíèå)

Îäèí Íåò Íåò

Rectangle
(Ïðÿìî-
óãîëüíèê)

Îäèí Edge Center

Ellipse
(Ýëëèïñ)

Îäèí Edge Center

Donut
(Êîëüöî)

Äâà Center Edge

Star
(Çâåçäà)

Äâà Íåò Íåò

Helix
(Ñïèðàëü)

Òðè Center Edge

WRectangle
(Øèðîêèé ïðÿìî-
óãîëüíèê)

Äâà Edge Center

Channel (Êàíàë) Äâà Edge Center

Angle (Óãîë) Äâà Edge Center

Tee (Òðîéíèê) Äâà Edge Center

Wide Flange
(Øèðîêèé ôëàíåö)

Äâà Edge Center

  ,  Star, Text, Section,    -
,       .

  Keyboard Entry,   ,     -
       . ,   -

      Keyboard Entry   
   ,      Create (  Finish).  
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      .     
  .

  Parameters    
: Radius ( ), Length ( )  Width ( ).   

      .  ,    -
    Parameters    Modify,    

   .

Ëèíèÿ
   Creation Method    -

    —     . ,  -
  Corner  Smooth   Initial Type (  ), -

      .
,       Line ( ),     -
 ,     .   , 

   . ,   ,   , 
  ,   .  ,       

,     .      -
   Drag Type (   ).  Corner (  )

   .    Smooth -
    ,   .  ,   Bezier

      ,    -
  .

Совет
       ,

     <Shift>.    
     <Ctrl> “ ”    -

  ,     Angle (Deg) (
 )  Options ( )   Grid and Snap

Settings (    ).

   ,     .  -
       .   -

  ,     .    Yes ( ),  -
 ,    No ( ),    .   
           (  

 Start New Shape   ).
 . 12.5   ,     -

  Creation Method.   Initial Type  Drag Type  , 
,   Corner,     — Smooth.  

   Initial Type   Corner,    Drag Type —
Smooth.  ,        Bezier.

. 12.5.      , -
    Line
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  ,       -
  Keyboard Entry.      , 

    X, Y  Z     Add Point (  ).  -
      Close ( ),    -

  —   Finish ( ).

Ïðÿìîóãîëüíèê
          .

 ,    Parameters    
  (  Length  Width),      

(  Corner Radius).       <Ctrl> -
   .

Îêðóæíîñòü
  ,     Circle?   ,   -

.        
Parameters.        

  .

Ýëëèïñ
       .   

 Length  Width.       <Ctrl>
   .

Äóãà
     Creation Method,   , -

  .    End-End-Middle ( – – )  -
         ,  

  (       ),  , 
,         . 
   Center-End-End ( – – ),    

 ,      ,   ,  
        .

  Parameters,   Radius,    -
,  From ( )  To ( ).          .

 Pie Slice ( )     ,     -
 ( . 12.6).  Reverse (  )   -

   .

Êîëüöî
      .      -

           Edge  Center. 
   :  (Radius 1)   (Radius 2) .

Ïðàâèëüíûé ìíîãîóãîëüíèê
     .    -

      (  Sides),    -
  (  Corner Radius).      ( . 12.7),
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  Inscribed ( ),      — -
 Circumscribed ( ). ,    -

   ,      .  -
    ,     .  Circular

( )    ,   .

. 12.6.   Pie
Slice     -

,     

. 12.7.  ( )  -
 ( ) 

Çâåçäà
          .

  (  Radius 1)        -
, , ,   (  Radius 2) —  , . -

 Points ( )    ,  ,   
    3  100.     Distortion ( ),

      .  
       .  ,

 Fillet Radius 1 (   1)  Fillet Radius 2 (   2)
        . 

. 12.8     Star.

. 12.8.    Star     
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Òåêñò
          -
 .  Parameters    ,   -

  .     Parameters   , -
   .      ( . 12.2).  -

       — Italic ( )  Underlined
( ),     ,    .  -

     .

Òàáëèöà 12.2. Êíîïêè äëÿ âûáîðà íà÷åðòàíèÿ òåêñòà è åãî âûðàâíèâàíèÿ

Êíîïêà Îïèñàíèå Êíîïêà Îïèñàíèå

Êóðñèâ Ïî öåíòðó

Ïîä÷åðêíóòûé Ïî ïðàâîìó êðàþ

Ïî ëåâîìó êðàþ Ïî øèðèíå

На заметку
 3ds Max 2009      Windows

True Type,    ,    Adobe Type 1
Postscript,        General ( ) -

  Configure Paths (  ) (  Customize Configure Paths
(  )).

     Size.   Kerning (  ) 
Leading (  )     ,   -

.    Kerning    ,   -
   .  . 12.9      

 .
  Text      .   

    ,     
 .        -

   ,         .   
    ,       , 

.     ,  
Manual Update (  ).       

   Update ( ).
         

<Alt>    ,   0188   ¼. 
          Character Map

(  ),          
( . 12.10).    Character Map,   Programs
Accessories System Tools Character Map ( -

 ).
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. 12.9.       

. 12.10.   Character Map,
    

Ñïèðàëü
   , ,   .  — 

 ,       .  
        (  Radius 1  Radius 2 -
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). ,       ,    
      . -

 ,        (  Height)  
 (  Turns).  Bias (  )   -

         .  ,  CW
(   )  CCW (   )   -

 .
    . 12.11.       

  ,      ,   —  -
,       Bias  0,8  –0,8 .

. 12.11.   

Ñå÷åíèå
          
  .   ,    

Section ( )       ;    
 ,    ,   .

 , ,       -
 ,    .      -

     Create Shape (  )  -
 Parameters         . , 

    Section     .

На заметку
       . 
       ,  -
  .  ,    ,  -

    .

  ,   Parameters   -
,    .   Update ( )  

: When Section Moves (   ), When Section Selected
(   )  Manually ( ).      -

     Update Section (  ).  ,  -
 Section Extents (   )    :

Infinite ( ), Section Boundary (   )  Off ( ).  
   ,    ,    

         
 .    Off    .  

    .
      ,      -

 ,   . 12.12.    , ,  
      .     -

  .
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. 12.12. ,      

Óïðàæíåíèå: ñîçäàíèå ëîãîòèïà êîìïàíèè
           -

.  3ds Max         ,  
      .     -

        Expeditions South.
         

 .

1.   .      Star, , -
    Top,  ,     

.     Parameters  
: Radius 1 — 60, Radius 2 — 20, Points — 4.

2.         .

3.    Text.     Impact,    Size 
 50.     Expeditions South,   -

    <Enter>    .  
   Top.

4.    Select and Move (<W>)      .

5.    Line       
 .

 . 12.13   ,      -
  .
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. 12.13. ,     

Óïðàæíåíèå: çàãëÿíåì â ñàìîå ñåðäöå
     Section    -
  .      Viewpoint Datalabs  

  — ,        
- . ,      .
         ,  

.

1.   Chap 12   -      Heart
section.max.     ,   View-
point Datalabs.

2.     Shapes   Create.    
Section.    Top  ,    ,

  “ ” .     .

3.   Select and Rotate (<E>)     -
     .

4.    Section Parameters    Create Shape.
        Heart Section 

   OK.

5.    Select by Name (   ).   
 Select Objects (  ) (<H>)     

Heart Section     Select ( ).    
  ,    .
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. 12.14.    Section     ,  
  

     . 12.14.

Ðåäàêòèðîâàíèå ñïëàéíîâ
     ,   .

,  ,       . -
,  Circle ( )     — Radius ( ). 

      (Editable Spline)    
 Edit Spline (  ).     -

         .
    ,     -
  (   Line).         

     Convert to Convert to Editable Spline ( -
   ).       -

 Edit Spline (  ),    
 Modifier List  Modify ( ).

Ðåäàêòèðóåìûé ñïëàéí è ìîäèôèêàòîð Edit
Spline

      ,    
   : Vertex ( ) Segment ( )  Spline
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( ).         -
 Edit Spline    .   ,   -

 (     Geometry),   
,     . ,     -

,       .

На заметку
   ,       ( -
,      Start New Shape ),  -

,   ,    -
.

    ,     Edit Spline 
          . 

        -
  Rendering ( ), Interpolation ( )  Parameters ( -

).       (Edit Spline)  -
  Selection ( ), Soft Selection (  )  Geometry ( -

).         
   — Editable Spline (  ).   

 ,       .

На заметку
      ,    -
 Edit Spline  .

Âèçóàëèçèðóåìûå ñïëàéíû
       ,  
.   ,     Rendering  Renderable

( )      (  Thickness),  
   , “ ”, .  . 12.15 ,  

  Expeditions South  ,       -
 (   Thickness  3,0).

Дополнительная
информация

   Rendering  Interpolation  , 
    ,    .

Âûäåëåíèå ïîä÷èíåííûõ îáúåêòîâ ñïëàéíà
       ,  -

    .  ,     -
       ,  , 

 . ,      , 
 .         “+”   

Editable Spline          —
Vertex ( ), Segment ( )  Spline ( ).  ,    -

        (   
)  ( . 12.16),     -

  Selection ( ).         -
      Selection 

 -  .
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. 12.15.   Expeditions South 
 

Режим редактирования сегментов

Режим редактирования сплайновРежим редактирования вершин

. 12.16.     
      -

  Selection
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На заметку
        Selec-

tion   -  ,    ,  
 .   ,       

  ,     
 .

         
  ,         .

 ,           
 <Ctrl>.     ,     ,

   ,    <Alt>.
  ,       ;

          Named Selection Sets ( -
 ),       ,   -

 <Enter>.    ,       -
       Copy  Paste   Selection.

 Lock Handles (  )     -
         . 

  Alike ( )      -
   (   ),   .  All ( ) 

     ,   .
 Area Selection (   )     -

   .       .
   Segment End (  ),      -

   .    ,     -
  .     ,    

  .    Select By (  )   
  Segment  Spline.         -
   .

 Show Vertex Numbers (   )   
  —  ,    (  Selected Only).  

, ,  ,        -
   .

На заметку
        -

 ,    ,   Loft 
Sweep.       .

 . 12.17    Star ( ),   -
 .        (Vertex).  -

     “+”,    —  .  -
     .  , 

,         Reverse (   -
  (Spline)).

 ,      Selection  -
 ,          , -

  .

На заметку
    Soft Selection   -

      . -
          10.
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Óïðàâëåíèå ãåîìåòðèåé ñïëàéíîâ
       

Geometry ( ).     ( . 12.18)  -
  ,     ,    ,

        — ,  ,  -
.       , 

  Geometry   .     ,
      ,  

Geometry   ,     .

Конечная точка сплайна

Маркер вершины

. 12.17.     -
  

. 12.18.   -
   -

   
Geometry

Совет
         -

   .

Êíîïêà Create Line
        .   -
   Create Line (  ),     ,  -

  . ,         . 
          .  

          .

Êíîïêà Break
     ,     Break ( -

),       .  ,     
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 ,  ,        -
 .   ,    ,      -

,       .       -
            Break.   -

     Vertex  Segment.

Êíîïêè Attach è Attach Mult.
         .

    ,  ,    -
 ,     Attach ( ) (    

  ).     ,   -
.  Reorient ( )    

     ,    
 .

 Attach  , ,  ,     
       (  Boolean). ,  

Attach     .
 Attach Mult. (  )   

 .        Attach Multiple ( -
  ),       Select

Objects (  ).    ,    
 ,      Attach Mult.     -

      Attach Mult.       
.  ,   ,      .

На заметку
    ,    

      :  -
   ,    -

 ,       -
.          14.

Êíîïêà Cross Section
    ,   , . .    -

 . ,        -
      .   -

,       , . .    Cross
Section (  )      .  -

          Cross Section  -
      .
   New Vertex Type (   )    -

  Geometry    ,    -
   .

Внимание!

          -
.   ,   Weld.

      .
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Ïàðàìåòð Automatic Welding
       .   -

    Automatic Welding (  ) -
 End Point Auto-Welding (    ).  

    ,      -
   (  Threshold ( )).

Êíîïêà Insert
          . 

      Insert ( ),     
 ,     . ,   -

 ,         . -
,  ,    ,   Corner,    

,    ,    Bezier.
   ,       -

  .      ,   -
 ,     .        

      ,    Insert.

Óïðàæíåíèå: èñïîëüçîâàíèå ñå÷åíèé äëÿ ñîçäàíèÿ êðóãëîé
äâåðíîé ðó÷êè

        Cross Section  -
 ,  Cross Section   Loft.  

   ,       -
  Cross Section.

     ,   .

1.           -
.     Grid and Snap Settings (   

)   Grid Points (  ).     
 Snap Toggle (  )    (

  <S>),      .

2.    Create Shapes Circle ( )
    Top   ,    .

   :     ,    .

3.    Create Shapes Rectangle ( -
)     Top   ,   

<Ctrl>,      .     -
      .    ,

  Center    Creation Method.

4.    Select and Move (<W>)     -
      Left   : , ,  -

,     .    -
,   ,   —  ,   .

5.    ,       -
  Convert To Convert To Editable Spline ( -

   ).
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6.    Geometry    Attach   
 ,        , . . -
 .

7.      Perspective      .

8.   Linear ( )   New Vertex Type (  
)   Geometry     Cross Section.
        Perspective,   

     .      , -
     .    ,

       Perspective.

9.   Bezier   New Vertex Type  -
 Geometry     Cross Section.     -

    Perspective,       
  .     ,   -

    .    ,  -
      Perspective.

 . 12.19     .   -
        ,    

   .        .

. 12.19.   Cross Section    
 ,    
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Ðåäàêòèðîâàíèå âåðøèí
       ,    -

 Vertex ( )        Vertex 
 Selection (<1>).        Vertex,  -

    Select and Move (   ) -
  . ,     -

    .
   ,        -

   : Corner, Smooth, Bezier  Corner Bezier.

Внимание!

   New Vertex Type (   )   -
   Geometry      -

,          
 Cross Section.  ,    

     .

    Bezier  Bezier Corner      
 ,       . 
  Bezier      ,     Corner

Bezier,          .

На заметку
   <Shift>   ,  -

  ,   ,    .
  , ,   “ ” .

 . 12.20      Bezier  Bezier
Corner.          

.        . -
   Bezier    ,     

 ,   .     
      Bezier Corner,    

.         -
  Bezier Corner,     Lock Handles (  ) 

  Alike ( )    Selection. 
       ( . . 

  ,  )     Bezier Corner.  -
       ,   -

  Lock Handles (  )    All ( ).

. 12.20.      -
     Selection

    Reset Tangents (  ),  -
    ( . .   )   

.
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Êíîïêà Refine
           ,

      .     Refine
( )     ,      .

 Connect ( )      .
   Connect    ,  Linear ( ),

Closed ( ), Bind first (   )  Bind last (  
).  Linear     .  Closed

  ,       .  -
,  Bind first  Bind last      -

       .  , 
 Refine         .

Êíîïêè Weld è Fuse
            -

  ,    Weld ( )   “ ”
 .      ,   

 Weld. ,        . -
 ,       - .   

    .       -
,       ,     . 

 ,    Yes.
 Fuse ( )    Weld.   -
  ,   Fuse   ,        -

    .
 . 12.21  ,       ( ), -

     Weld  ( )     Fuse
 ( ).    (    5)    

  Selection.

. 12.21.    Fuse  Weld -
     

             — -
         Fuse. ,  

 ,     . ,   
 Weld      .

Êíîïêà Connect
        . 

Connect ( )     ,    
. ,    ,    Connect,   -

         (    
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      )    .
      ,      Connect   

        .  . 12.22  
( ),     Line ( ); ,   -

   (      ),  ;
  — .

. 12.22.  Connect   -
     

Êíîïêà Make First
  ,  Show Vertex Numbers    -

  .    .   
Make First (  )        

;         Make First.    
  ,     Make First     . , 

          ,   -
           .

На заметку
 ,     ,   -

.          
     .

Êíîïêà Cycle
  -   ,     Cycle ( ) 
    . ,     Cycle

  ,        : 
        ,  

 . .         -
  Selection.  Cycle  , ,   

          ( , -
    Fuse).

Êíîïêà CrossInsert
  ,     , .  

 CrossInsert ( )          
 ;      CrossInsert,      -

.        ,  -
  ,    . ,      -
   ;         .  -
  ,   Weld.     , 

,     CrossInsert,     -   
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.  . 12.23 ,   
 CrossInsert     -

   .  
 ,     CrossInsert

    ,  ,  -
 .

Êíîïêà Fillet
     -

.      Fillet ( -
),       -

   .    -
  ,    -

.  ,      ,   
 Fillet.         . -

      .     -
,      Fillet,       

 .  . 12.24 (  )     -
  Fillet    10, 15  20.  ,  

    .

. 12.24.  Fillet    

Внимание!

         -
.     ,    -

,         -
.

На заметку
    ,    

     .

Êíîïêà Chamfer
      Fillet (   ,   

  ,  “ ”).   ,   -
 Chamfer ( ),  ,   ,       

 .  ,       ,  -
   Chamfer.           -
        Chamfer.   

Chamfer        (10, 15  20)   . 12.25.

. 12.23.  CrossInsert -
     

  , 
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. 12.25.    Chamfer    -
 

Êíîïêè Copy è Paste ðàçäåëà Tangent
        Bezier  Bezier Corner

  ,         
      .     Copy ( -

)  Paste ( )        -
.     ,      -

   Copy,      (     ) 
   Paste.    Paste Length (  ),  -

        .

Êíîïêè Hide/Unhide All
   ,       -

  .  Hide/Unhide All ( /  )   
  .   -   , 

     Hide,      ,  
 Unhide All.

Êíîïêè Bind/Unbind
 Bind ( )   ,      -

    -  .    
 , ,       . ,

  ,    Bind,      -
  ,     .   , 
  Unbind (  ).     ,  , 

            Bind.
 . 12.26   Circle,     (Editable

Spline).     Break ( )     
  .     Bind       

  .        -
         .

. 12.26.    Bind    
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Êíîïêà Delete
 Delete ( )      

( ,   )       .

Ïàðàìåòð Show Selected Segs
  Show Selected Segs (   ) , 
          . 

 , ,       .

Óïðàæíåíèå: ñîçäàíèå çâåçäî÷êè íèíäçÿ
     (     ), , , 

  Star, ,         
    ,    ,    .

1.           -
.     Grid and Snap Settings  

Grid Points.       Snap Toggle   -
 (    <S>),      .

2.    Create Shapes Circle      Top -
  ,   .

3.    Create Shapes Star      Top -
  ,     ,    -

.      ,   . 
 10   Points    Parameters.

4.  ,        
Convert To Convert To Editable Spline.   Modify 
Command,    Geometry    Attach  -

 ,        , . . -
 .       

 <1>     Vertex   Selection.

5.    Geometry    Create Line (
),       .   
  ,    .     -

      ,      .

6.       .  
  ,    (     
 Cycle).          

   Bezier ( ).     
  .      
           

-    .

7.    <Ctrl>,     .
   Chamfer,        15  

 <Enter>.

 . 12.27   .
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. 12.27.   

Ðåäàêòèðîâàíèå ñåãìåíòîâ
   ,      -

.       Segment    
   Segment   Selection.    
       . ,  

(segment) —    ,     .  
       .  , -

          <Ctrl>,  -
        <Alt>.  ,  

    <Shift>,   .   -
    .

    ,       ,   -
.   ,  , ,     

       Line ( )  Curve ( ). -
 ,   ,      Corner,  

Curve ,      ,    Smooth 
Bezier,    .

    Geometry   
   .

Ôëàæîê Connect ðàçäåëà Connect Copy
          

    <Shift>,   -     -
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. ,       
    . ,     

   .

Êíîïêà Divide
     .      -

        ,  -
      .

      -
 Divide ( )   . 12.28. 

       -
 1,      Divide.

. 12.28.  Divide   -
  

Êíîïêà Detach
         ,

  .    Detach ( ),   -
     ,      , ,

.      Same Shp (   )  , -
  -     .  Reorient

( )        
   .  ,  Copy    

 .
 Detach         .

Óïðàæíåíèå: ñîçäàíèå ìîäåëè öâåòêà ñ ïîìîùüþ ôëàæêà
Connect ðàçäåëà Connect Copy

         
           

Connect  Connect Copy.
   ,    .

1.    Create Shapes Circle      Top -
  ,   .

2.  ,        
Convert To Convert To Editable Spline.

3.     ,    Seg-
ment   ,    <2>,    
Segment   Selection.    Connect

 Connect Copy.

4.           
<Shift>.       .

 . 12.29     .  ,  
Connect  Connect Copy       .
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. 12.29.    Connect  Connect Copy  
   

Ðàçâîðà÷èâàþùàÿñÿ ïàíåëü Surface Properties
       “ ”  “ ”.   -
      .   -

         
Multi/Sub-Object ( )   Material Editor (  ).

Дополнительная
информация

       15.

   Select ID (  )   
            

.         -
   Select ID.       (  )  -
 .   Select ID    

  ,        .  -
  Clear Selection (  ),      -

      .     -
          -

  .
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Ðåäàêòèðîâàíèå ïîä÷èíåííûõ îáúåêòîâ òèïà
Spline

      ,   -
   Spline       Spline 

 Selection.   ,     ,
   ,     .   , -

   ,       .
     ,      Curve  Line, -

     .  Curve  
     Bezier,   Line —    Corner. -

  ,  ,     
 .       -
   Geometry.

Êíîïêà Reverse
   ,      

,       . ,  -
    1  4   ,   

Reverse (  )      . 
    .     

          .

Êíîïêà Outline
         .  

          
  ,     Outline ( ).   
 Center ( ),    .   Center , -

  ,         .
   Center ,   ,    

        .   
             

 Outline.  . 12.30     . 
Center      .

. 12.30.    Outline   -
  

Êíîïêà Boolean
 (  )       -

 .         
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 (  ),     (  ) 
 ,     (  ).

Дополнительная
информация

       . 
    26.

      , 
  .  Boolean (  )   

 : Union ( ), Subtraction ( )  Intersection ( -
). ,       ,   . 12.3.
 Union  ,  ,  .  Subtraction 
,   ,  ,   -

.  ,  Intersection   ,    .

Òàáëèöà 12.3. Êíîïêè áóëåâûõ îïåðàöèé

Êíîïêà Íàçâàíèå

Union (Îáúåäèíåíèå)

Subtraction (Âû÷èòàíèå)

Intersection (Ïåðåñå÷åíèå)

           -
 ,    .     Boolean 

  .     ,   
  :    ,  , -

  ,   ,    .  -
   ,       .

На заметку
,        

.

 . 12.31        Circle ( -
)  Star ( ).        -

,   —   Union,  (   )
  (   ) —   Subtraction,  — 

 Intersection.

. 12.31.       
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Êíîïêà Mirror
        -
    (   ).     , -

 ,       Geometry.   
Mirror ( )     ,    -

 : Mirror Horizontally (  ), Mirror Vertically ( -
 )  Mirror Both (    ).   

  . 12.4.        Mirror. 
    Copy ( ),  ,     -

  (     ).  ,  -
 About Pivot (   ).    , 

     .

Òàáëèöà 12.4. Êíîïêè íàïðàâëåíèé îòðàæåíèÿ

Êíîïêà Íàçâàíèå

Mirror Horizontally (Îòðàçèòü ãîðèçîíòàëüíî)

Mirror Vertically (Îòðàçèòü âåðòèêàëüíî)

Mirror Both (Îòðàçèòü ãîðèçîíòàëüíî è âåðòèêàëüíî)

 . 12.32       Packman 
,     .     

About Pivot  .  ,  ,  ,  -
   .

. 12.32.   ,     -
   Mirror

Êíîïêè Trim è Extend
        

,      .  Trim ( ) 
      ,  

.    ,    ,
   Trim,    ,   .  

    .         
 Trim         . ,  

Trim        .
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. 12.33.    Trim  -
   

 . 12.33  ,   .   
    Trim.

  Extend ( )    Trim. 
Extend       ,      -

  ( ,   ).   ,   
Extend,      ,   . 

         .   
             

 Extend.
 Infinite Bounds (  )     

Trim  Extend.    ,  Trim  Extend  ,
     (   , ,   

 ,     ).

Êíîïêà Close
   ,  Close ( )   , 

   .  ,    , 
 Show Vertex Numbers (   )   

Selection.     Connect ( ),   -
     (Vertex).   Connect   -

      ,       
   Editable Spline (  ).  Close   

    ,   (Spline),   -
    .

Êíîïêà Explode
       Detach ( )

     Spline,     .  -
  Explode (  )     

        Splines  Objects -
.    Objects     

Explode,           ,  -
     .

Óïðàæíåíèå: ïëåòåì ïàóòèíó
,        ,  -

    —     .   , -
     ,    .

     ,   .
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1.    Create Shapes Circle     Front -
  ,       . -

 ,        
Convert To Convert To Editable Spline.

2.    Modify     . 
      Spline    <3>.

3.    Geometry    Create Line. 
,   ,     .   
,    .     -

   ( , 12).

4.    Create Line       -
   ,      .

    ,    ,  -
  .        

   .

5.       Trim.     -
 ,     .     -
 ,    .

6.      Vertex (   <1>)  
  .        -

   Fuse ( )  Weld ( ).

    . 12.34. (  ,     .  -
  ...)

. 12.34. ,     
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Ìîäèôèêàòîðû ñïëàéíîâ
 3ds Max   ,     

.      Modifiers Patch/Spline Editing
(  / ).

 ,      ,  ,
    Editable Spline (  ).

        Fillet/Chamfer ( -
/ ).        -
      ,     -

      Modifier Stack (  ).

Ìîäèôèêàòîð Edit Spline
 ,    , “ ”  

 .      
Editable Spline.      ,   , 
       .   -

 Edit Spline   ,      -
     .

Ìîäèôèêàòîð Spline Select
      ,  

(Vertex),  (Segment)   (Spline).    ,  -
      .    

      .  , 
Spline Select        -

 .
    Modifiers Selection Modifiers Spline Select ( -

  )   
Spline Select         -

 . ,       Vertex,
    Select Vertex (  )    — Get

Segment Selection (  )  Get Spline Selection (  ). -
        ,    .

 Copy ( )  Paste ( )     
 .

Ìîäèôèêàòîð Delete Spline
       .   -

   ,    . ,  -
          . , 

       ,    Delete
Spline.

Ìîäèôèêàòîð Normalize Spline
       .      

 ,    Segment Length (  ).
 Normalize Spline    .  
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   ( . 12.35)      Normalize Spline
    Segment Length — 1, 5, 10  15.  ,

      .

. 12.35.  Normalize Spline  ,   

Ìîäèôèêàòîð Fillet/Chamfer
        . 

(Fillet)  ,   (Chamfer)       
.   Edit Vertex (  )  

  Fillet Radius (  )  Chamfer Distance (  ), 
  Apply ( ).     

  Fillet  Chamfer  Editable Spline (  ).

Ìîäèôèêàòîð Renderable Spline
      .  
 Parameters ( )     ,  -

   ,   Thickness ( ), Sides ( -
)  Angle ( ).

Ìîäèôèêàòîð Sweep
   ,        ,   -

    ;     ,  Sweep -
 ,            

.     Sweep  ,    -
   (Built-In Sections),      

 . ,       -
  : Angle ( ), Bar ( ), Channel ( ), Cylinder ( ), Half

Round ( ), Pipe ( ), Quarter Round (  ), Tee ( ), Tube ( ) 
Wide Flange (  ).

   Merge From File (   )  
Section Type (  )     .   Steps ( ) -

  Interpolation ( )     -
.   Sweep Parameters (   Sweep)

     (  Mirror on XZ Plane
(     XZ)  Mirror on XY Plane (    -

 XY)),  (  X Offset (    X)  Y Offset (    Y)), -
 (  Smooth Section (  )  Smooth Path (  )), -

 (  Pivot Alignment (   ))   (
Banking ( )).  Union Intersections (  )  -

        . -
 ,    Gen. Mapping Coords. (   -

),     .
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Óïðàæíåíèå: ñàíòåõíè÷åñêèå ðàáîòû ñ òðóáàìè
         -

 Sweep.       Sweep  -
          .
  ,   ,   .

1.   Chap 12   -      Bathroom
sink.max.        , 

  .

2.  ,      Modifiers Patch/Spline Editing
Sweep (  /  Sweep),

   Sweep.

3.    Section Type (  )   Cylinder
( )    Built-In Section (  ).  
Radius ( )   10.

 . 12.36          -
      .

. 12.36.      ,    -
 Sweep

Ìîäèôèêàòîð Trim/Extend
         

,      .    Pick Locations
(  )   Trim/Extend ( / ) 
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     ,     -
,         .   Operations

( )          — Auto ( -
), Trim Only (  )  Extend Only (  ) — 

Infinitive Boundaries (  ).  Intersection Projection (
)   View ( ), Construction Plane (  ) 

None ( ).

Êîìïîíåíò Shape Check
       3ds Max  

Shape Check (  ).    ,    -
     ,    

   .     ,  
Utilities (     )     More ( -

).     Utilities   Shape Check  -
   OK.

На заметку
,   Shape Check    Utilities,   
 Modifiers.

  Shape Check     : Pick Object
(  )  Close ( ).    Pick Object,    , -

  .       
 ( . 12.37),        Shape Self-

Intersects (  ).       ,  -
   Shape OK (   ).

На заметку
 Shape Check      

   NURBS.

Ïðåîáðàçîâàíèå ñïëàéíîâ â òðåõìåðíûå îáúåêòû
       ,    -

          . -
        ,

   Loft (  )  .  
  —        .

На заметку
       ,  -

      . -
,    5    10     50

,        80  —   400
.

Дополнительная
информация

         
 20.   Loft    26.   -
     13.
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. 12.37.  Shape Check      

Âûäàâëèâàíèå ñïëàéíîâ
      ,      

. ,    ,   
 .        (extruding).

      Extrude ( ).
   ,      Modifiers

Mesh Editing Extrude (  )  -
 Extrude ( )    Modifier List (  )

 Modify.    Parameters    
,     (  Amount),  ,

    (  Segments),    
   Capping ( ).      -
   (  Cap Start)   (  Cap End) . 

,   Parameters   Output ( ), -
  ,    :    ( -

 Patch),    (  Mesh)    NURBS
(  NURBS).  . 12.38     E,

     ,      10,0.

Óïðàæíåíèå: ñîçäàíèå êíèæíîé ïîëêè
     ,    

     -  .    
   ,     .
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. 12.38.      

1.   Chap 12   -      Bookshelf.
max.    ,     Line ( ).

     .    -
    (Editable Spline).

2.  ,    Modify    -
 .        Spline  -

  <3>.

3.    Geometry    Subtraction ( )
(     ),     Boolean (  ).

     .

4.    Subtraction,     Boolean (
   ).        Boolean.

      ,     
.       Spline,    -

  .

5.    Modifier List  Modify   Extrude.
  Amount   1000.    Zoom Extents All ( -

   ),    .

      Perspective   . 12.39. (   -
  !)

Âðàùåíèå ñïëàéíîâ
         Lathe

( ).          , 
        ( , ,

 ).    Parameters  ,   -
    (  Degrees).    

360    .   Capping ( ) -
       (  Cap Start)  

(  Cap End) .  Weld Core (   ) -
    ,    ,  .  Flip

Normals (  )     .
  Direction ( ) ,     -

 ,        .

Внимание!

      Top,     Z 
   ,   .
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. 12.39.  ,        Extrude

Óïðàæíåíèå: ñîçäàíèå òèãëÿ
     Lathe  , , -
    (         -

 ).
          .

1.   Chap 12   -      Crucible.
max.    ,      -

 .      (Editable Spline).

2.          Modifiers Patch/
Spline Editing Lathe (  / ).

  Degrees ( )   Parameters  
360.    ,   Capping  

.   Direction    Y (  Y).

    . 12.40. (  ,     
  —    .)

Ìîäèôèêàòîðû Bevel è Bevel Profile
        3ds Max  -
  Bevel ( )  Bevel Profile (  ).

На заметку
 Bevel  Bevel Profile      Modifiers,

   Modifier List  .
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. 12.40.   ,     

   Bevel      -
,    (  Height)   (  Outline)    

.   Capping      .  -
 Cap Type (  )    : Morph ( )  Grid

( ).         Surface 
 (  Linear Sides)   (  Curved Sides) .  -

     Smooth Across Levels (  
 ).    Keep Lines from Crossing (   

),       .
 Bevel Profile       

.

Óïðàæíåíèå: ñîçäàíèå îðèãèíàëüíûõ êîëåö
      ,    -

    Tube  Torus.      -
,   Bevel  Bevel Profile.

        Bevel  Bevel Profile
   .

1.    Create Shapes Donut ( )  -
        Top ,   -

  .      Radius 1   80,   
Radius 2 —  75.

2.       Top,   Modify   -
 Bevel    Modifier List  .  
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Start Outline (  )   Bevel Values (
)   0,    Height —  20,   Outline 
 Level 1 —  15,   Outline   Level 3 —  –15.

   Smooth Across Levels Levels (    ).

3.    Create Shapes Line ( )  -
       Front  ,   

.

4.   ,   Modify    Bevel Profile 
  Modifier List  .   -

 Parameters    Pick Profile (  )   -
   .

 . 12.41     .

. 12.41.    Bevel  Bevel Profile   -
  

Ìîäèôèêàòîð CrossSection
       ,    

     .  CrossSection -
       , -

       Surface.  
    .    Parameters

        :  (Linear),
 (Smooth),  (Bezier)    (Bezier Corner).
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Дополнительная
информация

    Surface ( ).  -
     27.  CrossSection  Surface 

     Loft,       26.

Ðåçþìå
  ,   ,   —   ,   -

 ,    .  3ds Max  , ,  -
          NURBS.

     :

  ;

 ;

    ;

   .

           , , -
,    .        .
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