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https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%82%D0%B5%D0%BD%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D0%BE%D0%B1%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D1%96%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Utah_teapot_simple_2.png
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https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%86%D1%96
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https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%B8%D0%B9_%D1%80%D0%B5%D0%B4%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D1%96_%D1%80%D1%96%D0%B2%D0%BD%D1%8F%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D1%96_%D1%80%D1%96%D0%B2%D0%BD%D1%8F%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D1%84%D0%B0%D0%B2%D1%96%D1%82%D0%BD%D0%BE-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D0%BD%D1%82%D0%B5%D1%80&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D1%84%D0%B0%D0%B2%D1%96%D1%82%D0%BD%D0%BE-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D0%BD%D1%82%D0%B5%D1%80&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%B0_%D0%B2%D1%96%D0%B7%D1%83%D0%B0%D0%BB%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D1%96%D0%BA
https://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D0%BC%D0%B2%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B4%D1%80%D1%83%D0%BA&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%BE%D0%BF%D0%BE%D0%B1%D1%83%D0%B4%D0%BE%D0%B2%D0%BD%D0%B8%D0%BA
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https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D1%96%D1%87%D0%BD%D0%B5_%D0%BA%D1%80%D0%B5%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%86%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%80%D1%96%D0%B7
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%96_%D1%96%D0%B3%D1%80%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0_%D0%B0%D0%BD%D1%96%D0%BC%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BC%D0%B5%D0%B4%D1%96%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BA%D1%81%D0%B5%D0%BB%D1%8C
https://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
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https://uk.wikipedia.org/wiki/%D0%A8%D0%BF%D0%B0%D0%BB%D1%8C%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%BA%D1%81%D0%B5%D0%BB%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F
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https://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B2%D0%BD%D1%8F%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%80%D1%96%D0%B2%D0%BD%D1%8F%D0%BD%D1%8C
https://uk.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BA%D1%82%D0%B0%D0%BB
https://uk.wikipedia.org/wiki/3D_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%B2%D0%B8%D0%BC%D1%96%D1%80%D0%BD%D0%B0_%D0%B3%D1%80%D0%B0%D1%84%D1%96%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%86%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%96%D0%B3%D0%BE%D0%BD
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%86%D1%96
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%86%D1%8F_%D0%BF%D0%BE%D0%B2%D0%BE%D1%80%D0%BE%D1%82%D1%83
https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%86%D1%8F_%D0%B7%D1%81%D1%83%D0%B2%D1%83&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D1%82%D1%80%D0%B8%D1%86%D1%8F_%D0%BC%D0%B0%D1%81%D1%88%D1%82%D0%B0%D0%B1%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F&action=edit&redlink=1
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https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D0%B0_%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D1%96%D1%8F
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• CAM ( . Computer-aided manufacturing) –  

 ; 
• CAE ( . Computer-aided engineering) –  

 ; 
• CALS ( . Continuous Acquisition and Life cycle Support) – 

     є  . 
     – 

’    ,    

  (CAD), (CAE)  

 (CAM)  ,    

 /   . 
  CAD-    CAM ( . Computer-aided 

manufacturing –      

       (   

 )). 
   є      

(   , ),    є  

  (  ,  

)    . 
 ,   « »    

  є  ,  CAD –  є 

CAD, CAM  CAE. 
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•  . 
    є    

 ,     

         

. 
    : 

• MCAD ( . mechanical computer-aided design) – 

   .  

 ,   , 
,  ,   

 ,        

( )       

 ,    ’є  

 (SolidWorks, Autodesk Inventor, , CATIA); 

• EDA ( . electronic design automation)  ECAD ( . 
electronic computer-aided design) –   , 

 ,  ,   , 
(Altium Designer, OrCAD).[2] 

• AEC CAD ( . architecture, engineering and construction 

computer-aided design)  CAAD ( . computer-aided architectural 

design) –      . 

   ,  ’є , 
,   . (Autodesk Architectural Desktop, AutoCAD Revit 

Architecture Suite, Piranesi, ArchiCAD). 
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2. І І І  SOLIDWORKS 

 

1. І     SolidWorks 

 

SolidWorks ( ) –     

   є    

    . 
є   -     

. є   Microsoft Windows.  

є  SolidWorks Corporation,     

 [1],   1997  є    

Dassault Systemes ( ).     

1993 ,     1995 [2]    

 ,  AutoCAD  Autodesk Mechanical Desktop, SDRC 

I-DEAS  Pro/ENGINEER.  SolidWorks   , 
 є     Windows. 

,  : 
1. ь    ( ): 
– 3D   (   ) -   

    ; 
–      

  ; 
–  ; 
–   ; 
–   ( , , 
); 

–   ( , , , 

 ,  ,  / ,   

,  ,    

 .); 
– -     ; 
–    ; 
–       .  
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2.    ( ): 
–       

; 
–    ; 
–     (  , 

  , ,   .); 
–     Є ; 
–    ; 
–  :       

,  ,   . , , 
-    , ,   

 ,  , -  

; 

–       .  
3.    : 
–   є    ; 

–     ; 
–   ; 
–  -  ; 
–      ; 
–  ; 
–   ; 
–    ERP,  .  
 

2.   SolidWorks 

 

  SolidWorks є   

SolidWorks Standard, SolidWorks Professional, SolidWorks Premium,  

   : 
  : SolidWorks Enterprise PDM 

 : SolidWorks Simulation Professional, 

SolidWorks Simulation Premium, SolidWorks Flow Simulation 

 : SolidWorks Electrical 

  : SolidWorks Composer 
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, : CAMWorks 

 : CAMWorks Virtual Machine 

 : SolidWorks Inspection 

 : SolidWorks Plastics, DFM  . 

    .  
SolidWorks Standard є:   

:  ,  , 
        

. 
     : 

  ,  , - , , 
 . 
 :  «  »  «  

».   .    : 
SpeedPak –   ,  

,  ,    

,     . 
 : є     

,   .   , 
   ,     . .  

   - . 
  :  Instant3D. 

    :  DriveWorksXpress. 

 : 
– SketchXpert –    ,   

; 
– FeatureXpert, FilletXpert, DraftXpert –   

   ,    

; 
– Instant3D –    3D    

,  ; 
– DimXpert –       

3D ,     ,    

 є ; 
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– AssemblyXpert –    , 
     ; 

– MateXpert –   ,   

; 
–  : -  -  

,    ,    / 

; 
–   :  ,  

, ,  - ; 
–   :  SustainabilityXpress. 

   Є :   

3D ,   .   

   :  , ,   , 
,   ,  ,  

     . . 
 : 

–  : STEP AP203 / AP214, Parasolid, ACIS, 

IGES, VDAFS, STL, VRML; 

–  : Pro / ENGINEER, NX, Solid Edge, Inventor, 

AutoCAD, CATIA Graphics; 

–  3D      

  P-CAD, Altium Designer, Mentor Graphics, CADENCE  .; 

– :   ( )   3D 

; 
– API SDK:     Visual Basic, 

Visual C ++  .,     (VBA); 

– SolidWorks Rx:    ’  

   SolidWorks; 

– SolidWorks eDrawings:    

; 
– DraftSight:    2D    

  DWG ( , , ).  

    .  
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SolidWorks Professional є   

SolidWorks Standard,  : 
   (SolidWorks Toolbox): , 

, , ,   . .)   , 

ISO, ANSI, BSI, DIN, JIS, CISC, PEM®, SKF®, TШrrТЧРtШЧ®, TrЮКrМ®, 
UЧТstrЮt®. Toolbox   Solidworks    

 Solidworks є      

 Toolbox.  Toolbox   . 

 :     – 

Photoview 360, eDrawings Professional. 

    : 

 FeatureWorks. 

     /   

 :  Design Checker. 

  SolidWorks: , , : 
 SolidWorks Utilities. 

  (Task Scheduler):    

  .  :  ,  / 

,      є  

 . .  
SolidWorks Premium є   

SolidWorks Standard  SolidWorks Professional,  : 
  (SolidWorks Routing):   

 (    ),  , 
   .    . 

    . 
  (ScanTo3D):   

   3D  SolidWorks. 

    3D   (TolAnalyst): 

     . 
     (CircuitWorks): 

      (P-CAD, Altium 

Designer, Mentor Graphics, CADENCE  .). 
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 : SolidWorks Motion –   

   . SolidWorks Simulation –  

   (   )   . 
SolidWorks Simulation –    

 . є: 

SolidWorks Simulation –     

(   )   .     

SolidWorks Premium. 

SolidWorks Simulation Professional –    

   ,     

,  ;      

,    ,   

,  ,  .  

  SolidWorks Motion –    

  ,  ,  

 є    . 
SolidWorks Simulation Premium –  :  

  ,  , 
   ;     

  .     

 .   .  

  . є  

SolidWorks Simulation Professional. 

SolidWorks Flow Simulation –     

/  . є: 
SolidWorks Flow Simulation –     , 

  ,    

   ,   , 
/      , 

   ,   

’є ,    SolidWorks Simulation. 

SolidWorks Flow Simulation Electronic Cooling Module Add-In – 

      . 
є:      ; 
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  ,  

 (  є),  . 
   ,   , 

  ,  , 
  . 

SolidWorks Flow Simulation HVAC Module Add-In –  

 SolidWorks Flow Simulation    , 
  . є:     

   ;   

     , 
   ;   

:   ,   

,    . 
SolidWorks Plastics –      

 - . є: 
SolidWorks Plastics Professional –   -   

   .   

.    .    

.     .  . 
SolidWorks Plastics Premium –    

.      -

. є  SolidWorks Plastics Professional. 

SolidWorks Plastics Advanced –   . 

  .   . 
    .  .   

  .   .  

 . є  SolidWorks Plastics 

Premium. 

SolidWorks Electrical –     

 . є: 
SolidWorks Electrical Schematic –  2D  

 .  , ,  

 , -   ,  

’є   . .      
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    .  

         

 .       

.        . 
       

        . 
     DWG / DXF. 

SolidWorks Electrical 3D – 3D     

 2D      3D  . 
     - . 

        

 .   - . 
SolidWorks Electrical Professional – є  

SolidWorks Electrical Schematic  SolidWorks Electrical 3D. 

SolidWorks Composer –     

        

. є     

,      

,       

   . є  

 HTML    ’є  

   .    

SolidWorks, CATIA, Pro / E, STEP, IGES.    

 Microsoft ЇППТМО®, PDF, HTML, SVG, CGM  . 
SolidWorks Inspection –      

  . є: 
SolidWorks Inspection.    

      . 
        

   SolidWorks.    , 
    ,   

,    .    

   .   є  

 .   AS9102, PPAP, ISO 
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13485  .        

 Excel  PDF.      

    є . 
SolidWorks Inspection Professional.    

      TIFF  PDF   

 SolidWorks.  , ,  

.       

       

 ,      

-   ( ).   

       . 
є  SolidWorks Inspection.  

SolidWorks MBD –    PMI  

    .   

   .   

       

 є    , , 
  ,       

  PMI, ,    . 
        

   PMI   eDrawings  3D 

PDF.    PDF,   

        

є .   MIL-STD-31000, ASME14.41, 

ISO 16792, DIN ISO 16792  GB / T 24734  . 
  ь    

SolidWorks School Edition; SolidWorks CAMPUS; SolidWorks 

Engineering Kit; SolidWorks Research; SolidWorks School Edition.  

SolidWorks Education Edition –    

SolidWorks,       

,   . є     

60  . є    : 
SolidWorks Premium:    

   -    ;  
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     (  , 
,   );    Є ; 
  ;    3D ; 
  ;    

;   ;  ; 
   , DIN, ISO  . 

SolidWorks Simulation Premium:      

  ,  , ,   

 ,  ,  .   

   .   

 .   . 
SolidWorks Flow Simulation: / ,  

,    . 
SolidWorks Plastics Premium –   -   

   . 
SolidWorks Sustainability:   . 

    є -    

     .   

  . 
SolidWorks CAMPUS –    

 SolidWorks       

  .    

 SolidWorks  200, 500  1000  . є  

 SolidWorks School Edition,      

 SolidWorks   :   

   300 ,     SolidWorks, 

        

Certified SolidWorks Professional – CSWP. 

SolidWorks Student Engineering Kit (SEK) –  ( ) 
 SolidWorks Premium, SolidWorks Simulation Premium, 

SolidWorks Flow Simulation     

   .    c 

  SolidWorks CAMPUS  200-1000 . 
   – 1  . 
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SolidWorks Research –     

 SolidWorks,     

     є ,  

   .    – SolidWorks Research – 

є         

.  Research     

 є ,   є .  
І  .  

  (  ): 
SolidWorks 95:  3D   OC Windows. Drag & Drop. 

  (Feature Manager). 

SolidWorks 96:     . 

SolidWorks 97: Feature Palette –  . 

SolidWorks 97Plus:  -   

. 
SolidWorks 98: Sketch Diagnostics –   

  .        

 є . 
SolidWorks 98Plus: .    . 

  .    – 

FeatureWorks. 

SolidWorks 99:     .  

.  .   . 
SolidWorks 2000:  eDrawings.   . 

     . 
SolidWorks 2001:     . 
SolidWorks 2001Plus:     

 .    .  

   2D   

 3D . 
SolidWorks 2003:  -    – 

COSMOSXPress. -    

     SolidWorks.   
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 .    .  

  SolidWorks Professional. 

SolidWorks 2004:      

   .   . 
 .  

SolidWorks 2005:  ’є  .  

 .   . 
SolidWorks 2006:   . 

 . 
SolidWorks 2007:    :  

, KBE- .  , Free-

Form . 
SolidWorks 2008:      3D. 

      3D. 

SolidWorks 2009:       

.      – SpeedPak. 

SolidWorks 2010:    . 
  «  є ».    

 . 
SolidWorks 2011:       

  .    

 .     

 ,    . 
    IFC   . 
 « »  .   

. 
SolidWorks 2012:    . 

      . 
    .  

 ’є    EDA: E3, EPLAN. 

SolidWorks 2013:   ,   

 (CAD Administration Tool),   

      .   

 SolidWorks Plastics (    
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), SolidWorks Electrical (    

  ). SWE-PDM:  c 

MS Project,  ,      

,    . 
SolidWorks 2014:     , 

   ( ),   ,  

   ,     , 
 є.    CircuitWorks  SolidWorks Flow 

Simulation,     SolidWorks Electrical, 

   SolidWorks Plastics  SolidWorks Simulation, 

 SWE-PDM  Altium Designer.   : 
SolidWorks Plastics Advanced  SolidWorks Inspection. 

SolidWorks 2015:  ,  

є  ,   ,  

  ,    , 
        ,   

,   .    

Costing: , , 3D- . Treehouse –  

 . SolidWorks MBD – 3D  (  

PMI).    SolidWorks Flow Simulation.    

SolidWorks Plastics. SolidWorks Simulation:   

 ,     . 

SolidWorks 2016:     

  ,    

    , -   

,        

   ,   SolidWorks Electrical 

Schematics  eDrawings,   , 

   є , SolidWorks PDM Standard – 

      .  

   2012 ,     

SolidWorks,          

     ( -  5).  
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3. І   SolidWorks 

 

  SolidWorks. 

  SolidWorks   .   

  .   є  

 ,    ( . 3.1). 

 

 
. 3.1.   

 

  (  1)  :   – 

«FeatureManager», «PropertyManager» –    

«ConfigurationManager» –   ( . 3.2-3.4).  

  (  2) –   ,    

   ,   . 
 . 
   –      

  ( . 3.5).    

    ,   

       ( ,   

). SolidWorks ’ є    ,  

       . 
        

,  ,  . 

 

 

 

 

 

 

 

 

 

 

 



Ко п’ тер а графіка: SolidWorks 

 

29 

 
. 3.2. ь  

FeatureManager 

 
. 3.3. ь 

ConfigurationManager 
 

 
. 3.4. ь PropertyManager 

 
. 3.5.  

 
 

. 3.6.    
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 ,        

 ,   ( . 3.6). 

Command Manager (  ) 
Command Manager –    ,  

є       ,  

  .       

     .    

   Command Manager є   є  

 . ,    Sketch 

( )   ,  Command Manager ’  

  ( . 3.7). 

 

 
. 3.7. Command Manager   ь 

 

Command Manager є      

    ,      

  . 
 ’   

 ’     :  
–  – є   , ’є    

,   ’є     Feature Manager; 

–  – є   . 
–  – є , ,    

   ,     . 
  

  є       

     SolidWorks.    

  -      , є 

  ,   ’є .  
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. 3.7.   

 

  «   »,  

    .     

      ,  є ,  

   .  
  є    ,  

         

     . 
 

4.   

 

  -    SolidWorks  .  
      ,  

 ,   ’є ,   

.  є   . 
   є: , , , 

,  . 
    . 
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    -     

( ,   )     . 

, ,          

 ’є . 
   : 

–    ’є   ( ,   . .)  

  « » ( . 4.1).      

 « » ( . 4.2). 

 

 
. 4.1. ь  « » 

 
. 4.2.  

« » 

 

    «  – » ( . 4.3). 

        

( . 4.4): 

1.  

2.  

3.  

         

  ,        

FeatureManager ( . 4.5). 

 ,       

  ( . 4.6). 

       ,   

  . 
 ,         

 ,        

.        

( . 4.7). 
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. 4.3.    

   « » 

 
. 4.4.    

 

 
. 4.5.    

 FeatureManager 

 

,     ,   

 ,      « » 
         

’є  ( . 4.8). 

 
. 4.6    

   

      

. 4.7.  « »  

«   » 
 

 

 
. 4.8.    

 ь  ’є  
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      FeatureManager.   

         

( . 4.9). 

 

 
. 4.9.    

 

    ,      

  ( . 4.10). 

 
. 4.10.      
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,         

       

,  ,    , 
   ,    (A) 

( . 4.11),    ,      

   ( ) ( . 4.12). 

 

 
. 4.11.   

 

 
. 4.12.   

 

   .    

   ,    

 ,       

. 
  є      .  

        

. 
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5.   

 

 . 
   (   ) є   

( . 5.1). 

   є  . 
    є   ,   

    є   . 
        

 . 
  

     , ’  

, є ’ ,   ,  ’є   

   . 
  –   ,  ’    

 .   є    , 
  ,     

 є      ’є   ( . 5.2). 

 

 
.5.1.  

   
 

. 5.2.    

 

 (   ) 
  є: 

–  ,      є ’  

( , );  
–  ,    (   );  
–   (    ).  

  є є ’ , , 
,    є   ’є . 
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’   

’     .    

  ’  .  

 ,   ’      

: «  →  →  

 → є ’ / ’ »,    

 «  ’ ». 

 

 5.1. ’   
’  

 

І - 

 
 

 

  

 

 

 

’     ’є  : 
, , , 

, , , , 
 , , ,    

. ’  є    . 

ь-

   

’     ’є  

: , , ,    

. 

 

  

є  ’     , 
, , , 

, ,  , , 
,    . 

 

  
є  ’    , , 

, ,    . 

  
є  ’      

 ’є . 

  

є  ’є .   

« »,    ’ . 
  ’     

    ’є  

,   ’    

’   є  .    

« » ’  ,  

     

’ . 

ь  

є  ’    , , 
, , ,    

. 
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-

ь  
є  ’  є     . 

ь-

ь  
є  ’є .   

-

ь  / 

-

ь   

 

є  ’     

     

     

. 
-

ь / 
-

ь   

 

 
є  ’     

    . 

  

є  ’    , 
    ,  

 є  . 

-

   

є  ’  ’є    

    

 .  є  ’  ,  

   . 
  є  ’   .  

 

Ш  ’  

 ’  є є  ’     

є .  

 -  ’є   ( , )  

   є  є . 
   ’  є  ’  

,  є     

.  ’  : 
–   ’       

-   ; 
–  ,   ’     

    ’є  ,       

’ ,     ’    . 
  ’  

     -   

       : 

 

 

 

 

 

 

 

 

 

 

 



Ко п’ тер а графіка: SolidWorks 

 

39 

1.  →  → є ’  →  ’  

2.   →      

 ’  ( . 5.3). 

3.    .    

 «  ’ ».    

 ’ ,   . 
 

 
 

. 5.3.  ’  

 

     

    ,     

    ’є         

  . 
    -   ’є  : 

 ’є         

.   ,   Ctrl,  

’є     . 
  ’є      

 Shift,  ’є  . 
 ,   ’є        

(      ).  

 Ctrl,  ’є    .  Ctrl, , 
  Shift,  ’є  . 

     ’є ,   

’є    « → »,    

 Ctrl + C.        

 «  → »   Ctrl + V.  ’є  

   ,    . 
     

         ,  

       ,   . 
  є  . 
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     : 
1)       

FeatureManager; 

2)  «  → »    

Ctrl + C; 

3)     ,     

 ; 
4)   →     Ctrl + V. 

 

6. ’є   

 

  

     ( . 6.1): 

 

 
. 6.1.   

 

 6.1.     

  І    

   

  
    , 
   . 

   
 ,   ’є  

. 

   

  

     

 ( ,    

) 
 

 ,       : 
1.     «    » 

(  « »). 

2.   « »,    . 
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3.      ,   

  . 
4.      . 
5.   ,   ,  

  . 
6.    «OK ». 

 ,     : 
1.     «   ». 

2.  « »    , ,   . 
3.  ,     ,  

   ( . 6.2). 

4.    « ». 
 

 
. 6.2.  

 

 ,     3  : 
1.     «   3  ». 

2. ,    . 

3.  «  »,  ,   

 . 
4. ,   . 
5. ,   . 
6.    «OK ». 
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. 6.3.    

 

 ,     : 
1.  « »   

2.     

 . 

 
3.     

 . 
4.    «OK ». 

 
 ,      

1.  «   » 
. 

2.     

. 
3.     

   . 

 

4.    

  ,   

. 
5.    «OK» . 
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 ,     : 
  : 

–  ,       

 ; 
–        

   ; 
–  ,   . 

   

   « »    

.    «  »,  

   ( . 6.4). 

 

 
. 6.4. І  « » 

 

 ,   : 

  « »     « »  

 :  – ’є   – . 

   . 

1.    ,    . 
2.      ,   

  . 
3.        ,  

   . 
  

    (  ),   

 ,    ,   

   . 
   : 
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1.   «  »     

« ». 

    – . 

2.    ,    . 
3.        є  

 . 
4.         

. 
   . 

5.    ,    

,      . 
 

  . 

 ,    : 
1. : « »  (   )  

:  – ’є   – . 

    – . 

2.   ,    ,  

,   . 
3.     ,    

. 
 ,    : 

1.     . 
        . 

2.  ,   . 
       . 

  ,     

. 
    ,   

   . 
        

,      . 
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      . 
 

 ,    : 
1.   « »     « » 

 :  – ’є   – . 

2.     – . 

3.    « »  : 
 «  »,    . 

 «  »,     

. 

 «   »,      

 . 
 ,     : 

        : 
    ,       

 ,      . 
   ,      

   . 
 

     . 
 ,     : 

1.   « »   (   « ». 

2.     – . 

3.    ,   . 

 

   ,    

 3  40 . 
 ,    : 

1.   « »     

« ». 

2.     – . 
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. 6.5.     PropertyManager 

 

3.        

PropertyManager ( . 6.5). 

 ,      , 
. 

4.    ,    

,   . 
 ,       

  : 
–   ,    ; 
–  ,        

 . 
 

  . 
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 6.2.      

  І    

    
є  

. 

    
є   

 . 

  3 

    

є  

   

. 

  3 

    

є   

   

 . 

  
є  

. 
 

є        . 6.6. 

 

 
. 6.6. ь  «  » 

 

 ,      : 
1.  « ». 

2.   ,     

,      ,  

      . 

 

3.  «OK ». 
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 ,      : 
1.  «   » . 

2.   : 
–     ; 
–       ; 
–     . 
3.  «OK ». 

 ,     3    

: 
1.  «   3   »  . 

2.   : 
–    ,    ; 
– ,         

  ; 
–        ; 

–     . 
3.  «OK ». 

 ,         

: 
1.  «      » . 

2.   : 
–    ,    ; 
–       ; 
–          

 ; 
–     . 

 ,    : 
1.  « » . 

2.   : 
–    ,    ; 
– ,       

    ; 
– ,         

  ; 

–     . 
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 ,       

: 
       

. 
 

 І   

   
    

   . 
   

   

    

 . 

    3 

  

     

  ,  

 . 

    

   

     

    

    . 
 

 

 ,       : 
1.    ,  « »  (  

 « » 

2.   PropertyManager   « »   

  . 
3.      є    . 
4.          

PropertyManager. 

5.    OK . 

 

7. І   

 

 

   « » є    

  ’є  ,   є   . 
       . 
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 ,      : 
–     « »    

; 

–     « » PropertyManager; 

–  ’є  ,    (  

   ’є : ’є    

 ,   : 
–          

  (  7.1). 

 

 7.1.       

 

     

     

,    

. 

 

     

   . 

 

     

  . 

 

     

 . 
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 «OK »,    

 

 « » є   

« ». 

 ’є  

         

 , , , ,   

,         . 
 ,   ’є      

  , , , ,   , 
    . 

   ’є     

«  ’є »   ( . 7.2). 

    «  ’є »  

(   « »). 

 

 7.2.   ’є  

 

    

  

 

 ,   Ctrl  

  .   

 . 

 
       .  

   . 
 

  є ’ : 
– «  » .       

’є ,  є     ’є . 
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– « ». є      

  ,      «  

» .   є ’   

    /  є ’ . 

 є ’      

  . 
 PropertyManager   «  »,  

   ’є  . 
 «OK ». 

     

    (  7.1) є   є 

     : 
–      ; 

–  ; 

–    ; 

–    ; 

–    . 

 

 

. 7.1.      

«    » 

 

        

   ,  -   , 
  : 

•       ; 
•      є ,  є 

    ; 
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•       

    . 
 

 ’є  

       ’є ,  

   .  
  -     

: 
•  

•  

•   

•   

•    

 

 

 є  : 
•    ’є    

     . 
•  ’є      є . 

     : 
1.         

 . 
1)   «  ’є »  (   

). 
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c D  l 

1 1:4 60 70 125 

4 1:3 55 65 120 

7 1:5 60 60 115 

10 1:5 55 55 120 

13 1:4 60 60 115 

16 1:3 60 70 125 

19 1:3 50 55 115 

22 1:4 60 65 120 

25 1:5 55 70 125 

28 1:4 60 60 120 
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 c D  l 

2 1:3 55 60 120 

5 1:4 60 55 115 

8 1:5 55 65 120 
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14 1:4 65 70 130 
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20 1:3 60 65 120 

23 1:5 55 60 115 

26 1:4 60 55 110 

29 1:5 55 60 125 
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 2.1  

   8239 – 72 

 

 

№ 

. 
№ 

 
h b s t R r 

1 10 100 55 4,5 7,2 7,0 2,5 

3 12 120 64 4,8 7,3 7,5 3,0 

5 14 140 73 4,9 7,5 8,0 3,0 

7 16 160 81 5,0 7,8 8,5 3,5 

9 18 180 90 5,1 8,1 9,0 3,5 

11 18  180 100 5,1 8,3 9,0 3,5 

13 20 200 100 5,2 8,4 9,5 4,0 

15 20  200 110 5,2 8,6 9,5 4,0 

17 22 220 110 5,4 8,7 10,0 4,0 

19 22  220 120 5,4 8,9 10,0 4,0 

21 24 240 115 5,6 9,5 10,5 4,0 

23 24  240 125 5,6 9,8 10,5 4,0 

25 27 270 125 6,0 9,8 11,0 4,5 

27 27  270 135 6,0 10,2 11,0 4,5 

29 30 300 135 6,5 10,2 12,0 5,0 

 

 2.2  

      8240-72 

 

№ 

. 
№ 

 
h b s t R r 

2 5 50 32 4,4 7,0 6,0 2,5 

4 6,5 65 36 4,4 7,2 6,0 2,5 

6 8 80 40 4,5 7,4 6,5 2,5 

8 10 100 46 4,5 7,6 7,0 3,0 

10 12 120 52 4,8 7,8 7,5 3,0 

12 14 140 58 4,9 8,1 8,0 3,0 

14 14  140 62 4,9 8,7 8,0 3,0 

16 16 160 64 5,0 8,4 8,5 3,5 

18 16  160 68 5,0 9,0 8,5 3,5 

20 18 180 70 5,1 8,7 9,0 3,5 

22 18  180 74 5,1 9,3 9,0 3,5 

24 20 200 76 5,2 9,0 9,5 4,0 

26 20  200 80 5,2 9,7 9,5 4,0 

28 22 220 82 5,4 9,5 10,0 4,0 

30 22  220 87 5,4 10,2 10,0 4,0 
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 4.1 

       

  (  ).  

 

 
 

№ 

 
L D1 D2 d1 d2 l1 l2 C 

1 130 72 44 52 24 35 30 4 450 

2 135 76 48 56 28 40 35 3 450 

3 140 80 52 60 32 45 40 3,5 45
0
 

4 145 84 56 52 36 50 45 4 450 

5 150 88 44 56 24 55 50 4,5 450
 

6 130 92 48 60 28 35 30 5 450
 

7 135 96 52 52 32 40 35 4 450 

8 140 72 56 56 36 45 40 3 450 

9 145 76 44 60 24 50 45 3,5 450
 

10 150 80 48 52 28 55 50 4 450 

11 130 84 52 56 32 35 30 4,5 45
0
 

12 135 88 56 60 36 40 35 5 450
 

13 140 92 44 52 24 45 40 4 450 

14 145 96 48 56 28 50 45 3 450 

15 150 72 52 60 32 55 50 3,5 450
 

16 130 76 56 52 36 35 30 4 450 

17 135 80 44 56 24 40 35 4,5 450
 

18 140 84 48 60 28 45 40 5 450
 

19 145 88 52 52 32 50 45 4 450 

20 150 92 56 56 36 55 50 3 450 

21 130 96 44 60 24 35 30 3,5 450
 

22 135 72 48 52 28 40 35 4 450 
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24 145 80 56 60 36 50 45 5 450
 

25 150 84 44 52 24 55 50 4 450 

26 130 88 48 56 28 35 30 3 450 

27 135 92 52 60 32 40 35 3,5 450
 

28 140 96 56 52 36 45 40 4 450 

29 145 72 44 56 24 50 45 4,5 450
 

30 150 76 48 60 28 55 50 5 450
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 10.1 

      

 

 
 

№ 

. 

1-  2-   3-   
4-  

 
5-  

l,  b,  h,  l,  b,  h,  l,  b,  h,  l,  b,  h,  
-

ь 
h,  

/ 

 

(%) 

1 870 480 20 45 45 50 720 18 50 340 18 50 □ 430 1,5 

2 1000 600 18 50 50 80 800 18 80 400 18 80 ○ 600 2 

3 1100 800 20 60 60 100 900 20 100 600 20 100 □ 610 1,5 

4 860 470 18 44 44 50 720 18 50 340 18 50 ○ 425 2 

5 1010 600 18 50 50 80 800 18 80 400 18 80 □ 610 1,5 

6 1100 810 20 60 60 100 900 20 100 600 20 100 ○ 615 2 

7 880 490 20 46 46 55 720 18 55 340 18 55 □ 430 1,5 

8 1000 600 18 50 50 80 800 18 80 400 18 80 ○ 600 2 

9 1100 800 20 60 60 100 900 20 100 600 20 100 □ 610 1,5 

10 860 470 18 44 44 50 720 18 50 340 18 50 ○ 425 2 

11 1010 600 18 50 50 80 800 18 80 400 18 80 □ 610 1,5 

12 1100 810 20 60 60 100 900 20 100 600 20 100 ○ 615 2 

13 870 480 20 45 45 50 720 18 50 340 18 50 □ 430 1,5 

14 1000 600 18 50 50 80 800 18 80 400 18 80 ○ 600 2 

15 1100 800 20 60 60 100 900 20 100 600 20 100 □ 610 1,5 

16 860 470 18 44 44 50 720 18 50 340 18 50 ○ 425 2 

17 1010 600 18 50 50 80 800 18 80 400 18 80 □ 610 1,5 

18 1100 810 20 60 60 100 900 20 100 600 20 100 ○ 615 2 

19 880 490 20 46 46 55 720 18 55 340 18 55 □ 430 1,5 

20 1000 600 18 50 50 80 800 18 80 400 18 80 ○ 600 2 
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  10.1 
21 1100 800 20 60 60 100 900 20 100 600 20 100 □ 610 1,5 

22 860 470 18 44 44 50 720 18 50 340 18 50 ○ 425 2 

23 1010 600 18 50 50 80 800 18 80 400 18 80 □ 610 1,5 

24 1100 810 20 60 60 100 900 20 100 600 20 100 ○ 615 2 

25 880 490 20 46 46 55 720 18 55 340 18 55 □ 430 1,5 

26 1000 600 18 50 50 80 800 18 80 400 18 80 ○ 600 2 

27 1100 800 20 60 60 100 900 20 100 600 20 100 □ 610 1,5 

28 860 470 18 44 44 50 720 18 50 340 18 50 ○ 425 2 

29 1010 600 18 50 50 80 800 18 80 400 18 80 □ 610 1,5 

30 1100 810 20 60 60 100 900 20 100 600 20 100 ○ 615 2 
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