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A certain generalization of traditions and experience of teaching of mathematics in 
the environment of modern information technologies is presented. The organization of train-
ing in the form of active lecture – models of classroom lecture which can be used both when 
reading usual lecture, and at individual studying, and also the virtual laboratory practical 
work based on acquaintance with examples and performance of various exercises with use of 
information technologies.  
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systems hardware. The article gives an analysis of situation on global CAD Workstations mar-
ket and architecture of modern CAD Workstation.  

Keywords: CAD Workstation, CAD/CAM/CAE hardware, multi-core chips with 
multithreading, graphics processing unit (GPU), 3D space mouse, CAD peripheral units, 
graphics card, network interface. 

 
 

      IT-   
, щ       

 [1],    10 ,     щ -
 ,        -

  .       
      -

     ,    -
  , -   -
щ   .   -

     ,    
  ,  ,  «  

 »  «  » -



 48 

,        -
           

   -  
   . 

 ( )     
   80-x . XX ,       
    ( . 1).    
        

   . 

 

. 1.       

К       
 –   CAD Workstation –   . 

 CAD Workstation    -
      ,  -

 ,  « »    -
 CAD-        
,        CAD- -

,   .    -
     CAD    

Apollo Domain, HP 9000 Series 700, Sun Workstation, SGI, IBM Intelli-
Station, DECstation – щ   90-  . XX . К     

        щ  -
  (       

      
  ),     

     , щ  -
     –    



 49 

 –   , -
    . К   

  CAD Workstation    
    - .    

   3D-       
 32-   .      

 90-  . XX .      щ -
 64-   Unix: Sun Solaris, HP UX, AIX, IRIX, Tru64 

UNIX.       
   щ  64-   -

       64- -
  .   90-  . XX .  -
      -  -
   –      

       – -
 : SPARC  Sun Microsystems, MIPS, Motorola 6800 

family, PA-RISC, Power, IA-64, Alpha AXP.   -
 , щ  64-   

,    XX–XXI .   -
    - , -   

.      -
  3D-   щ  щ    

    ,      -
    –  -

,           
 -     .  -
       
 щ    щ  -  -  

   .   -
    -   ( ) 

   ,    
3D-    ( ) –  3D- -

 (Spaceball, Spatial Tracker).    
,       

    щ  HDD-  RAID, 
     0,2–0,5 .  -

      -
        -



 50 

   . К  90-  . XX . 
       -

 TCP/IP,       
IEEE 802.3 – IEEE 802.3u,     
    . 

    щ     
 ,    щ    

        -
,     .   

      
64-  ,   DDR-II, DDR-III -

,      -
,       

  PC- .    
64-      PC   -

     64-  :  Linux,  -
  64-   Microsoft Windows.    

    
     .   

         
 ,    ,   

,        -
         
 ,         

 PC- . 
      PC- , 

щ  2, 4      ,  Intel 
 AMD.         -

   .  Intel  AMD   -
     -

       64–128  
   48–64 .    

   Intel   , 
 AMD.   PC    Intel /  AMD  64- -
        -

 XXI . 64-  ,      
 Linux,         
 Microsoft Windows.  ,    XXI . -



 51 

 щ  64-   , -
  64-      

щ  DDR-   ,  , -
    XX .,    щ    

   ,     . 
     UNIX-  

        -
  .   -  -
        

    щ    
   (1,5–3 ),       « -

»     32-   Wintel 
  щ  -  щ     . 
         XXI .  

     64-  -
 Unix         

 (HP, IBM, Sun Micrisystems),       
CAD Workstation  SGI  Digital,   :  

 -       -
    . 

        
    ,     CAD 

Workstation.       ( -
 )      

  -  ( , OCUS Benchmark Version 6 
[2]).  ,      -

          UNIX CAD 
Workstation,      Windows.  ,    

 «  »  «   »  
 64-  ,  ,   -

 (     )  CAD-
 64-   MS Windows. 

    -   
 ,         
   . К   ,     

        
.        -

.         -



 52 

щ   :      -
 AGP, PCI  .    , , -
щ    ,   

   – PCI Express (PCIe  PCI-E). , 
    – PCIe 1.0,    

 250 /    ,     -
   PCI.    

PCI Express 1.0   – 32,    -
  8 / ,   PCIe      -

        AGP – 8x,  
щ        -

      .  -
  PCI Express x1     -

 (250 / )   ,  PCI Express x16,  
       16 , -

    4 /    . 
   PCI Express  -

 PCI Express 2.0.   PCIe   -
  ,  2,5  5 / ,    

x16       8 /    -
.   2010    -

   PCI Express.     -
  8 /   5 /    2.0,   

         
PCI Express 2.0.       -

   ,    щ  -
 PCI Express   .    

 PCI Special Interest Group (PCI SIG)   -
 PCI Express 4.0   2016 . [3]. ,    

   16 GT/s  , . .     
 PCIe 3.0. 

      -
        -

 (GPU). К щ      -
   щ  : AMD  NVIDIA. 

К         
    GPU    -

.      -



 53 

     AMD  NVIDIA  
       -

  .  ,  -  щ   
« »  GPU  щ    -

 .       -
    ,     

 -     -
   ,     AMD щ   

  (  ,      
    ).   ,    

3D-       :    -
      3D- :  -
 щ   OpenGL,    – щ  DirectX. 

   щ   ,     -
 ,   ,    

,     OpenGL,     
     Direct X,   

      GPU.     – 
NVIDIA  AMD –     

 ,       
 –  OpenGL (  4.4–4.5 ),  Direct X (  12  -

).      -
    PCIe3.0 (4.0)     

PCI Express x16.      
    (   )   

      
 GDDR5       

         -
     .  щ   
       -
  - . К  NVIDIA  -
   Quadro    щ  -

  Fermi   – Kepler, Maxwell  Maxwell-2 
  Tesla,      

OpenGL         
  CUDA.  NVIDIA Quadro Kxxxx, Mxxxx   

   16   SDDR5,  3000  , -
       384    



 54 

 ≈300 /  (   -
,     , ,  ,  -

).      -
   -  NVIDIA    -

 NVIDIA MAXIMUS –   
.  NVIDIA MAXIMUS  -

         -
        щ  
       -

 .     
        NVIDIA Quadro 

Kepler5000  Tesla K20.    AMD  
   –  ,      

AMD, –  GCN (Graphics Core Next):    , 
   , –  28-  ,  

   RISC SIMD   HyperZ  
(  Z-   Z-   4   -

),     ATI Technologies.   AMD 
     2016–2017 .   14-  

         
( )    GCN.      
    –  NVIDIA  AMD – -

      . 

 

. 2.      
AMD FirePro  NVIDIA Quadro 



 55 

       , 
  (  щ   )    NVIDIA 

 -  NVIDIA Quadro M6000,   -
 28 nm  щ  8  ,  щ  

 :     12  SDDR5  
3072  ,      384  

    317 / .     
  OpenGL     
  7 .       – 

 (  щ   )    AMD  
  – AMD FirePro W9100,    -

 28 nm, –  6,2  ,    16  
SDDR5  2816  ,    -

  512      320 / .    
   OpenGL      

   NVIDIA Quadro M6000: AMD FirePro W9100   
     5,24 .    

   : TDP (Thermal Design Power)  NVIDIA 
Quadro M6000   250 ,       – 
275  ( . 2).  

     ,   NVIDIA,  
 AMD       -

  . К  ,   -
        ,  

  ,   щ  -
       . 

    -     -
   ,   щ    

. 
    UNIX CAD Workstation  

 SCSI –  , ,  ,   -
    ,    -

,        
DAS,  NAS.        -

   148     щ  
 – 10 000 RPM. ,     RAID 0 (   

RAID 0 + 1  RAID 5) щ       -
,         



 56 

       .  
        -

        –    -
       

  PDM-  ,      
       -
   .      

  -   HDD SATA   . 
           -

 щ  ,    SCSI   CAD 
Workstation,       щ   -

     ,   – -
     –      

, , ,  . щ  -
  :       

      3D-  
      - -

,      -
 IT- . ,     -

       -
 .    SSD-   

  /       
 SSHD .  ,   – щ    

,    CAD  ,     -
         -
     . 

     (    , 
      )   -

   Ethernet 802.3 100BASE T2,    
  de-facto   .  -

 Ethernet 802.3 1000BASE T («  Ethernet») ,  
    ,      

         
.   (wi-fi)    -
  75 / ,        

  wi-fi.       
   wi-fi     -

щ ,  . 



 57 

       -
     UNIX CAD Workstation  

  щ  ,  . -
    –   ,  

       .  
       

,   щ      
    3D-  .  -

     щ    – 
 3D   .     

щ       
(   )  щ    ,  , 

щ   3D     щ    
   3D- ,    

3D SpaceBall  UNIX CAD Workstation ( . 3).  
      –  

3DConnexion [4]. 

 

. 3.  3D   -  

      -

      -  

   LED-  К-     22  -

     1920×1080. К   

 , , , ,  

 LED-  К-      -



 58 

 XXI .,      (  -

   К  LED),        

- . LED-  К-      -

  ,    ( )   

 ( . 4). 

 

. 4.        
 2D-      

  

,       щ   –  

 (   Tower     )    

Intel Core i7 / Intel Xeon E5    2,6–3,0 ,  , 

    16  (32 )  DDR3  DDR4 

SDRAM, c   Ethernrt 100Mb/s  Gigabit Ethernet 

   NVIDIA Quadro M/K XXXX  T XXXX,  

AMD FirePro V/M XXXX.      

     -

  : CATIA, CREO, NX, Inventor, К , 

AutoCAD, Solid Works, SolidEdge, T-Flex CAD  .  -

 Microsoft 64-     Windows -

  ,  UNIX   , Linux    -

      

     MS Windows x64. 

       

 щ   ( ): 



 59 

1.      (  ,  , 
     ). 

       -
 : 

– 2D-  ,      3D; 
–      . 

       
 ,   щ ,        

  . 
       -

 : 
– 3D-  ,      ; 
–    ; 
–      , 

  . 
2.       : 
– 3D-  ,      ; 
–    ; 
3.   « »   - : 
–     -

 ,     ; 
–    ( ); 
–     ; 
–    . 

      
 щ    –   IT: Hewlett Packard, 

Dell, Lenovo,        
    ,  ,  -

    . К    «   
 »,       HP   

Workstation (       
 hp Workstation [5]), Dell,   Precision (  

      Dell Precision [6]), -
  Lenovo Thinkstation (    

    Lenovo Thinkstation [7]).  -
        , 

          
  (   +  ,  



 60 

, « » ):    ,  
   /     

  2–3-   ,  ,  ,  
         

.      -
   ,     -

 Arbyte (   CAD Station WS [8]), Depo (Race series 
[9]), Aquarius (Pro series [10])  Kraftway (Credo Pro [11]).  -

,       
-        

      ,   -
   щ  :   Windows 

x64  Intel   (  ,   
     ),  

Intel Xeon E5    ,   
256   DDR-III,      NVIDAI 
Quadro,  AMD FirePro  . .   ,   

      -
 (       ) -
щ ,    ,      (HP, Dell, Lenovo 

 .),      щ    
   IT-    щ  -

щ       -
. щ      Arbyte, Aquarius, 

Depo   Kraftway       щ  
       ( щ  

   , , -
,   . .),    ,     

   щ   , -
,     up-grade  trade-in, 

    , .    
Dell,    Lenovo  HP,   щ , -

,   , . ,    
         

 IT     -
    ,   

 щ      -
  ,      

        ?  



 61 

 а  

1.    :     
[  ] //  . – 2005. – № 3. – URL: 
http://www.osp.ru/os/2005/03/185388 (  щ : 10.02.2016). 

2. OCUS Benchmark Version 6. – URL: http://www.proesite.com/ 
OCUSB6 (  щ : 10.02.2016). 

3. 3D news –  Hardware (26.06.2015) [  ]. – 
URL: http://www.3dnews.ru/916221 (  щ : 23.01.2016). 

4.   3D- ? [  ]. – URL: http://www. 
3dconnexion.ru/products/spacemouse (  щ : 23.01.2016). 

5.   HP [  ]. – URL: http://www. 
hparts.ru/catalog-hp/rabochie-stantsii-hp (  щ : 23.01.2016). 

6.   Dell [  ]. – URL: http://www. 
dellparts.ru/catalog-dell/rabochie-stantsii-dell-precision (  щ : 
23.01.2016). 

7.   Lenovo [  ]. – URL: http: 
//www.lenovo-parts.com/catalog-lenovo/rabochie-stantsii-lenovo-thinkstation 
(  щ : 23.01.2016). 

8.   Arbyte [  ]. – URL: http: 
//www.arbyte.ru/%D0%90%D0%BF%D0%BF%D0%B0%D1%80%D0%B0
%D1%82%D0%BD%D1%8B%D0%B5%D1%80%D0%B5%D1%88%D0%
B5%D0%BD%D0%B8%D1%8F/workplace.html (  щ : 
23.01.2016). 

9.   Depo [  ]. – URL: http://www. 
depo.ru/category_c1923576-2158017.aspx (  щ : 23.01.2016). 

10.   Aquarius [  ]. – URL: http: 
//www.aq.ru/products/products/workstations (  щ : 23.01.2016). 

11.   Kraftway [  ]. – URL: http: 
//www.kraftway.ru/products/6/rabochie-stantsii/kraftway-credo-pro-kw11 
(  щ : 23.01.2016). 



 62 

К А К   И  

К М  Г М ИИ И Г А ИКИ 

. . , .И.  

  -  ,  

  

          
   . 

ч  а:    ,  . 
 
 

SUMMARY ON COMPUTER  

GEOMETRY AND GRAPHICS 

E.V. Popov, S.I. Rotkov 

Nizhny Novgorod State University of Architecture and Civil Engineering,  

Nizhny Novgorod 

We describe in the paper our point of view on the computer graphics and geometry 
nature as a science and academic discipline.  

Keywords: computer geometry and graphics, academic discipline. 
 
 

  К  – 2016   ,  «   
»   ,      

. 
,      , ,  

    ,         
  ,    щ  

  ,    ,   
    ,       

   ,    -
щ     .  ,   

        -
  ,   . (  щ     -
     (GUI)  -

  -   , -
  1960-  .       ,   , 

     .) К  , 
        

  щ  , щ    -



 63 

.       щ  
      . 

       
      : 

1)   (point cloud); 
2)   (wire frame); 
3)   (boundary representation); 
4)  (   ) (constructive solid geometry); 
5)    (pixel/voxel). 

 ,   ,   -
 ,   [1–3].    

   .     -
  . К  щ       

щ         
,      -

    . К  ,   
       ,  

   .   -
,      -   

       -
     . ,    -

   ,    
 ,       .  

    ,    -
 . 
       -

   щ    -
  ΔXi→0,  ΔXi –  . К    

   0,       
  ,  1 –   . -

    ( )   
        

      . 
       -

      -
        щ  -

 .     ( , ,   -
,   )     



 64 

  щ       -
       

 ,          
        . (  
,          -

   .)   щ  
   .   -

  ,         
     . 

 щ       
     .  -

 , 2 = 21, 4 = 22, 8 = 23  . .,  2 –   -
 ,     ,  -

  –     . 
     , 

,   . .,      
,          

        -
,       -

   ,       
         -

  ,       -
       , 

  . 
   ,     -

       
  ,    

     ,  
      ,   
   ,  , , 

   (  , ,  
     ). 

       
        -

     , , -
        

   (    ). -
        



 65 

   (       
 ).       -

   ,     . . 
    ,    

    ,   , 
щ    , щ   « -

»,        
(         щ   -

),  ,   ,    -
        -

  . 
    , щ  

 :  ,  , -
 .     -
         -

 .     -
      ,    

 К   . 
      «    » 

 , ,      -
,       ,   -

       . 
      

           
    ,     ( -

    )    -
   ,      ,  

  .       
     .   

     -
.      «К »  

К  .  -  ,  
   К ,       . 

      -
       

 ,    ,   -
  ( ,   . .)       

    . 



 66 

    -
   щ    -

       -
    , . .  -

 . 
       

 :    ,  .   
     «   ». 

    ,    -
       . 

 ,     -
       

   ,     
 . 

 ,        
 ,        

   ,         -
       -

   ,      -
.         

   . 
      -

 ,   ,     -
   05.01.01. ,    

 щ     : « -
    », «  -

   » , , «    -
 ».     –  

.  , К     -
  ,    .    

05.01.01    05 «  ».   
        , 

       . 
   05.01.01   -

 щ        -
       -

 . К      -
 «    »,     



 67 

    .  «  -
   »     -

        
         
 щ       

-  . К  ,   -
 щ     – ,   К  –    -

    ,  
  щ    -  . 

        
    -  , 

            -
 -  щ  .   -

щ   ( ,   К )       
    ,      (   

   К  – 2014  К  – 2015     
. . , . .   . . К ). 

 а  

1.  . .      -
       

CALS- : . … -  . : 05.01.01. – . , 
1999. – 280 . 

2.  . .       -
: . … -  . : 05.01.01. – . , 2002. – 300 . 

3.  . .     -
     3D-    : . … . 
. : 05.01.01. – . , 2003. – 170 . 
 



 68 

К А А  М  И А И  

КА  Г М -Г А И К  Г КИ 

.И.  

  -  , 

  

  щ    -  
  . 
ч  а:  ,  , , 
 . 

 
 

CONCEPTUAL MODEL OF SAVING  

FOR GEOMETRY&GRAPHICS CHIARS 

S.I. Rotkov 

Nizhny Novgorod University of Architecture and Civil Engineering, 

Nizhny Novgorod 

The working problems of geometry and graphics chairs in technical universities is discussed. 
Keywords: engineering geometry, computer graphics, papers, education of lecturers. 
 
 

  щ   К  – 2014  К  – 2015 
       -

  -  .     
     . 

   .   , 
    ( )   щ ,  

    .      ,  -
    .    

     щ  -  
     .    

       (   .) -
,           -

    05.01.01,      
,         ,  

   -  . 
      -

       . 
   « » -    К,   



 69 

 ,          
 . 
  ( )      К: 
      . 

      ,      
. 

    К Ф  -
       щ   -

      , 
           
щ        -

.      ,    -
         -

   ,     -
  ,      . 
щ   ,    щ  -

     ,       -
  ,   ,     -

          
    .       

  . .   . . Ф : «  
 ,  .     ». К ,   
    ,       , 

,  ,     , -
     ,      
   (       . . ., 

. . .   ). 
. . -   . .     К  – 2016 -
         

  « »  2014 .,      
  К   , К    

   14.02.2014 .  ,  -
    ( . . , . . Ф , . . -

  .),        -
 :      ?     ,  

,           -
.       ,  

   щ    ,   
          



 70 

 , , ,   -

 ( .     ,    -
 ),     ,    -
щ   .      

,         -
,        ,    

 ,    ,    ,  -
   . 

, ,    , -
,    ,    ? К  

  ,       К  – 2016, 
  щ    -  

           -
  ,     щ  

 ( ,   .):  ,  
    . 

    ,    , – 
     ( . ), . .     

.    ,      -
,  ,  . ,     

 ( , , К ), ,       , Ф ,  
        .  ,  -

,  . 
    ,   -

,   щ  ,  щ    
    .    . 

      щ ,  -
  « »     , 

 ,    . 
  ,   ,   ,      

   ,     . 
К ,       . 
  ,  . 

щ   –      -
щ .        ,    
05.01.01 «     »  

   .       – 
   К Ф   -



 71 

 щ     щ   
  ,    . 

       
   ,   ,     -

      - -
 . 
К       -

       
 ,  ,    -

 ( ,   . .)        
   . 

     
  щ     -

        -
  , . .   . 
        

,       .   -
     «   ». 

    ,     
      . 

 ,     -
       

   ,     
 . 

 ,        
 ,       -

    ,        
        -

   ,      -
.       «  

»    .  
       -  -

,      -  
,       (  

 ).         
 . ,    , -

     ,   -
  . 



 72 

         
 щ  .    ,  ,  -

 ( щ     ),    -
,      ,    ,   -
     ,      ,  
 ,  , ,   щ . ,   

,     ,    щ . 
     щ     

  щ   ,   
   ,       
,     ,   -

 ,     ,  -
     .  

  .      -
  ,       -

 ,      , 
   ,     -

   ( , , , -
  . .),       ,   

  . . -   . . . 
  щ   К Ф  01.12.2015 . ,  

        
05.01.01,  11  ( ).  ,    

    , -
   ,    ,  -
щ        

  ,    К Ф. 
        

    ,   щ -
     ,   , 

     -  ,     
       ,     

  , ,  ,   щ .   
    ,        

,      -
щ ,   . «  » -

,     ,     
      , -
щ   . 



 73 

   К Ф,      
    05.01.01 

№      
28  

  
05.01.00 – И ая я  ая а а; 
05.02.00 –   ; 
05.11.00 – ,   -

   ; 
05.13.00 – ,     

194  -
  -
  

05.01.00 – И ая я  ая а а; 
05.12.00 –   ; 
05.13.00 – ,     

379   
 

. -
  

( )  

01.01.00 – ; 
05.01.00 – И ая я  ая а а; 
05.13.00 – ,     

430  -
 -

 -
.   

   
( )  

25.00.00 –   ; 
05.01.00 – И ая я  ая а а; 
05.13.00 – ,    ; 
05.23.00 –    

497    01.01.00 – ; 
05.01.00 – И ая я  ая а а; 
05.13.00 – ,    ; 
13.00.00 –   

714  
 

05.01.00 – И ая я  ая а а; 
05.11.00 – ,   -

   ; 
05.12.00 –   ; 
05.13.00 – ,      

903 ,  
  -

   -
 

01.01.00 – ; 
05.01.00 – И ая я  ая а а; 
05.11.00 – ,   -

   ;  
05.17.00 –  ; 
25.00.00 –    

989   
 

05.13.00 – ,    ; 
05.01.00 – И ая я  ая а а; 
13.00.00 –   

1077   
 

01.01.00 – ; 
05.01.00 – И ая я  ая а а; 
05.07.00 –   -  ; 
05.11.00 – ,   -

   ;  
05.13.00 – ,    -

 

 



 74 

  

№      
1079  -

  -
  

05.13.00 – ,    ; 
05.01.00 – И ая я  ая а а  

1564  
  -

  -
 ( )  

01.01.00 – ; 
05.01.00 – И ая я  ая а а; 
05.11.00 – ,   -

   ;  
05.13.00 – ,     

 
  ,     

( , )    -  -

  .     -

        (  -

      ;   

    ;    

 .). ,  .        :  , 

, Ф .    щ   -

 ,        -

    ,     , 

    ( ).  -

     . ,  

,  . К ,   ,   -

  .      щ ,   

    ,    .  

, , ,     , 

   .      -

,        ,   

    ( ) -

     ( ). 

 ,      

    05.01.01,    -

     «  ». 

      -

    . 

 ,        -

 .        -

      . 



 75 

  щ        

.   . . , . .   . . К  « -

, ,     » ( .: , 

2009)      . . : 

«…         -

    ,    

   …».    , , 

             

 ? 

  ,     -

,      , -

     щ ,      -

, ,  ,     .  

      ,    К , -

     ,    .   

-  щ   ,   . 

-      . 

  -    -

   05.01.01,    -

 -  ,    -

   ,    26-  -

       

Ф К  – 2016  19  23  2016 .   (  

).         

www.2016.graphicon.ru. 



 76 

А  «Г М И  И Г А ИКА» Г :  

А  И А И , Г   И К АК 

.А.  

    

  . .И. С ,  

  ,       . 
 ,      «   »,  -

            К  
щ         .  

     . ,  щ  -
  ,      . -

 ,        К.   
, щ    щ  .  

ч  а:   , К,  , , -
, SCOPUS. 
 
 

THE JOURNAL “GEOMETRY AND GRAPHICS” TODAY:  

THE STATUS OF NATIONAL PUBLICATION 

N.A. Sal’kov 

Moscow State Academemic Art Institute named after V.I. Surikov, Moscow 

Describes how came the idea to create a geometric magazine. Provided explanations 
for what created the journal “Geometry and graphics”; who can send publication, and what 
are the Sciences magazine is recognized of WA  as publishing the works of competitors of 
scientific degrees of candidate and doctor of Sciences. Given the geography of the authors of 
the journal and the Editorial Board. Explains how reviewed articles, which ones are accepted 
for publication. Given the notion of out on what criteria the magazine was able to enter the 
list of WA . Attached is the list of headings in the present time.  

Keywords: geometry and graphics, WAC, academic degree, Russian science citation 
index, impact factor, SCOPUS. 
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ABOUT ARTICLES IN THE MAGAZINE  

“GEOMETRY AND GRAPHICS”  AND THE FUTURE 

V.I. Vyshnepolskiy1, N.A. Sal’kov2 
1
Lomonosov Moscow State University of Fine Chemical Technologies, Moscow  

2
Moscow State Academemic Art Institute named after V.I. Surikov, Moscow 

Discusses the content of the journal “Geometry and Graphics” articles, working with 
them, making articles.  

Keywords: journal “Geometry and Graphics”, VAC, geometry, design. 
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ENGINEERING GRAPHICS IN THE FRAMEWORK  

OF THE BOLOGNA PROCESS 

D.E. Tikhonov-Bugrov1, V.T. Tozik2 
1
Baltic State Technical University “Voenmeh” named after D.F. Ustinov, 

 Saint Petersburg  
2
Saint Petersburg National Research University of Information  

Technologies, Mechanics and Optics, Saint Petersburg 

This is the situation in education resulting from the accession of Russia to the Bolo-
gna process, modern trends. Analysis of the situation with engineering graphics in prepara-
tion of bachelors is made.  

Keywords: the Bologna process, engineering graphics, the quality of education, pro-
ject-based learning. 
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THE FIVE-YEAR ANNIVERSARY CONFERENCE ON THE QUALITY 

OF GEOMETRICAL GRAPHIC PREPARATION:  

BEFORE AND AFTER REGULAR DISCUSSIONS 

A.O. Gornov 

Moscow Power Engineering Institute (MPEI), Moscow 

The author's assessment of the main outcomes of the fifth anniversary conference GGE 
and reflections on the results in 2016.  

Keywords: 5-year anniversary, the most representative professional forum, problems 
of engineering education and consolidation of positions of GGE. 
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AUTOMATION OF CHECKING OF SOLUTIONS  

OF ENGINEERING AND GRAPHIC TASKS 

А.А. Boykov  

Ivanovo State Power University named by V.I. Lenin, Ivanovo 

A review of the automated systems of engineering and graphics task solution check-
ing was made. Problems of the automation of checking were investigated. The results of de-
velopment and introduction into a web-system of the system of automatic checking of tasks 
solutions presented in DXF were shown.  

Keywords: descriptive geometry, engineering drawing, independent work, verifiabil-
ity, automatic checking. 
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SINGLE CONSTRUCTIVE APPROACH TO SOLVING  

THE PROBLEM OF FINDING A MUTUAL TANGENCY  

OSPHERES OF ARBITRARY DIMENSION 

D.V. Voloshinov 
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The article deals with a single constructive geometric approach to the problem of tangency 
of spheres of any dimension.  

Keywords: constructive geometrical modeling, orthogonal circle, simplex. 
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3D PICTURE AS A METHOD OF VISUAL  

IMAGE CONSTRUCTION 

E.M. Sal’nikov 

Novosibirsk State University of Architecture and Civil Engineering,  
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This article describes a method of a visual image constructing which is called 
“3D drawing”. The paper gives the definition of “3D picture” concept and the assessment of 
advantages and disadvantages of the method. Also the author shares his experience in teach-
ing 3D drawing to schoolchildren.  

Keywords: visual image, 3D drawing, drafting. 
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THE USE OF ROCKET-AND-SPACE 

 COMPONENTS IN A GRAPHICAL PREPARATION  

IN SCHOOL-UNIVERSITY SYSTEM 
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O.F. Pakhomova2, V.A. Uhaneva3 
1
Baltic State Technical University “Voenmeh” named after D.F. Ustinov, 
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Leningrad District Institute of Development Education, Saint Petersburg 
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This article discusses the problems of school and University national education from 
the perspective of professionals responsible for graphics preparation. The situation arising 
from the expulsion of the graphics from the main program of the school is shown. Experi-
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ence of graphics training at the expense of the school components and Olympic competitions 
of rocket-and-space-based themes demonstrates. It is shown that as a result of cooperation 
«Voenmekh» University and other higher educational institutions of St. Petersburg to Lenin-
grad District Institute of Development Education and schools manage to attract talented ap-
plicants to universities.  

 Keywords: engineering graphics, drawing, computer graphics, Olympiad, designing, 
missiles, space. 

 
 

    ,    , 

         , -

, , ,       

      -

,     .    . 

     Ф  [1],  , 

          -

 -     -

  щ . К  –   -

   ,  « », –  

 .  –    -

,        -

     , -

    –    . 

   ,       

    ,   

 . 

 ,    –   , 

 ,  щ , ,      -

,      [2].   -

       -

 –      -

,       . 

   .     -

      , щ  

    ,    « » 

 ( ,  -  –  ).   

 .      . 

      « » . 

 щ     ,  -



 132 

,     , -

 ,  К,    . 

        
 ,       -

 . , щ    -
  , щ ,    

       ,  щ  
щ   , щ    

    . ,   
 .   .    

  –     ,  
  , ,   .  -

,   ,  - ,    -
       -

   .       
     . 

 -     ,  
  ,  (  ), , -
 , щ   .  -
  .    -   

 ,     ,   
  ,      щ ,  -

   , щ    . 
  щ    ,  -

   -  . 
    ,  -

  ,    - -
       

     ,  -
       ,  

   . 
  -     -

  щ  ( , , -
   .)     . 

     (  -

,          ) 

   -   

  .   ,   -



 133 

      -

    щ  ,  

     . 

  щ   -  

      

    ,   -

 –      щ . 

    . .   -

   «     » [3], 

  щ  .    -

     ,  -

  « ». 

      : -

   « К »;    

 ;    « », « », 

«К ».        

.      К. . , 

. . К , . , . , . . 

  № 9     -

 .    , 

      ,   -

          , 

  8  14 . 

   «     

»      3 . К  «  

»   7-  : щ    

  ,    -

   .    – -

 ,     ,  

  ,    . 

 8-   – «  ,   ». -
     .     – -

    , ,   -
   .   ,  

2   . 
 9-    « »    - -

  -    1  



 134 

 :   – ,   , -
  ,      .  

,  -   , 
     .  9–11-       

« -   “  ”»   
«     , К -3D LT»  -

   [3]   [6]. 10-   – «  
  ,   », 11-   – 

«     ». 
 5–6-         
щ  .     -

,        . 
 6-   –  , ,  -

 ,   щ   . 
       -

,    –   .   -
    .     -

   4 :    8  9-  -
;     . 

       -
  .     - -

    .      
   «  »     -

    .  -
щ         «  -

 ». 
  щ      

«  »,   «   »,   
  «  »,    «  -

    »,   . 
щ        -

       ,  ,   
    ,    -
 «    »  -

        
   . 

   9-      -
,         -



 135 

 «К  ». К    -
   «      -
»  « »    

 « »,      -
  . 

    щ : 

♦   ,     
щ щ   ; 

♦      ; 

♦       , 
     . 

        
: 

1. щ   ,     
( ). 

2.       – -
   . 
3. К   –     

(           ). 
4.         

 . 
       

  ,  ,    
.     щ    , 

   ,      
  ,      -

   .  ,  , 
   щ     

,        
      . 
       

  -      -
      .  

      
  . 1. 

  , щ   
     щ , -

      «  “ ”». 



 136 

 

. 1.       
  

       
        

     ( ), 
      

 [4, 5].      -
     щ    -

 ,   -
 щ     . 
      18 -

    100 щ   щ  -
  .  ,      

  18  ,     -
 щ .    ,   61   

 138  , щ    18 ,  
    . 

      щ   
   ,     

 ,     
     ,    

  . 
   щ щ   , щ  

  , : 150-    -
   50-      



 137 

, 50-     . . ,  , -
 щ   -   . . , 

100-      . . , 70-   
   . 

 ,       

« »,  . . . ,  « »,  -

   щ :     щ -

,  ,   -

,    ,   

.      

щ   . щ       -

 ,       . К  -

щ          -

 . 

      

      -

 ,      

. К  ,    -

, ,       

    ,     -

 ,    щ    -

 . 

      « »  -

  ,   « »  -

  щ  : 

♦        -

 ; 

♦    , щ щ   -

  ,      -

  ; 

♦    щ   

      «  -

 », щ      

,  ,  ,  

 ; 

♦        

    ; 



 138 

♦      -

  -  , ,  

   « »; 

♦      -

 -  ; 

♦     ,  -

щ , щ  , щ   . 

К     щ .  – -

 ,      -

.       -  

.   –     . 

,     . . ,    

     « », « -

», « », « ».   : «   107   

.    ?».    

. .         -

     . . 

 щ  –  .   

        

  ,    , щ  

 .      -  -

 (  ),    

 ( ,  ,  ). 

  – .   , -

    , :     

 ,   .     -

 ?   .    -

       -

 (   , ,    

 .).  . 2       ,  

    . 

 . 3     -

,      .     

 . 

     -
   ,     -
   щ   . 



 139 

 

. 2.    

 

. 3.     

К        -
     (  щ щ  , 

    , 
   щ   -

,   ,  ). 



 140 

       
       

   .  -
-  ,  ,    

     (     
щ ,    (   ,   

),   ,    -
       ). 

 . 4,     (     
      ) 

    .    
         

 щ . 

 

. 4.  : 
  – ;  –  « » 



 141 

 . 4,       « » (  -
)    щ ,    щ  

    . -
       -

      -
,    (   2   3     -

,       9  10-  ). 
  щ    -

      
        

.      -
  (    )  -

    .    
   ,     -
щ    .      -

        ( . . -
  ),      (  « » 

 ). 
       -

   .      
         -

  . 
 щ      -

      , щ  -
щ  :  ,    -

щ   .       
,        

   ,      -
      . 

     – , ,   
       

,     .  , 
        

,      (   -
  ,  -    -

  ,   -
,     ). -  

    . 



 142 

 а  

1. Ф  . .     .  -
 . – .: К  , 2016. 

2.  . .     // 
 V . - . К  – 2015. – : -  

. . . . - , 2015. 
3.  . .     . – 

.:  , 2013. 
4. -  . .,  . . К    , -

! //  –  – :    
  -  :   

.- . . / . – ., 2009. 
5.  .Ф.,  . .     

, К -3D LT.   щ  9-   // 
 . – 2009. – № 2. 

6.  . .     ,  
К -3D LT.   щ  9-   [  -

]. – URL: http://edu.ascon.ru/main/schools (  щ : 10.01.2016). 



 143 

К И А И  КАК КА   

А А  Г  А 

. . А , .И.  

    « »  

. Д. . У , С -П  

       
, щ   .   -

 ,       -
        «    -

».           
 .  

 ч  а: ,  ,  
,  , . 

 
 
DESIGN ENGINEERING AS A CREATIVE COMPONENT  

OF THE TRAINING PROCESS 

S.N. Abrosimov, B.I. Rybin 

 Baltic State Technical University “Voenmekh” named after D.F. Ustinov, 

Saint Petersburg 

Feasibility of using practical exercises with some elements of design engineering 
within the framework of the training process was pointed out. The areas of design engineer-
ing activities, their depth and applicability for various training stages in the framework of 
training course “Engineering and Computer Graphics” were listed. The above exercises 
make it possible to develop design engineering skills and carry creative elements.  

 Keywords: design engineering, engineering geometry, layout geometry, computer 
graphics, creativity. 
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THE FUND OF ASSESSMENT MEANS  

THE QUALITY OF GRAPHIC TRAINING 

E.P. Aleksandrova,  L.V. Kochurova,  

M.N. Kraynova, I.D. Stolbova 

Perm National Research Polytechnic University, Perm 

Discusses the methodological aspects of the development of the fund of assessment 
means of discipline for the basic graphic training of students. 

Keywords: graphic training, fund of assessment means, academic discipline. 
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SOLVING OF APPLIED PROBLEMS BY MODELING  

IN SIEMENS NX ENVIRONMENT 

S.V. Asekritova, V.A. Morozov 

Rybinsk State Aviatin Technical University, Rybinsk 

In terms of research and independent work of students developed a strategy for the 
development of the airport complex at the regional level at the stage of computer simulation 
of its layout. E-the layout is designed in Siemens NX environment.  

Keywords: independent work of students, electronic layout, modelled in the Siemens 
NX environment. 
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COMPETENCE APPROACH IN TEACHING “DESCRIPTIVE 

GEOMETRY. ENGINEERING AND COMPUTER GRAPHICS” 

S.V. Asekritova, V.A. Tokarev,  

Yu.P. Shevelev 

Rybinsk State Aviati n Technical University, Rybinsk 

In the article the features of the practice of teaching of discipline “Descriptive Ge-
ometry. Engineering and Computer Graphics” at the Department of Graphic Art of RGTU 
named after P.A. Solovyov on the basis of competence approach. The emphasis is on inte-
grated use of traditional methods to solve engineering graphics problems using drawing tools 
and methods of modern information technology.  

Keywords: competence, competency, practice teaching, descriptive geometry, 
engineering and computer graphics, CAD. 
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The problems of checking of engineering and graphic task solutions by students were 
analyzed. The term verifiability was introduced as the practical availability of the checking 
by students with the support of computer systems. Groups of objectives of the checking were 
distinguished. The use of geometric training tools for solitary checking of the elementary 
skills were shown.  

Keywords: descriptive geometry, engineering drawing, independent work, solitary 
checking, verifiability, geometric training tools. 
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The factors affecting successful engineering graphic grounding of the students have 
been reviewed in this article. The assessment of school geometrical-graphic grounding level 
has been made. The author analyses the influence of school course “Drafting” on the forming 
of working with graphic information skills of the architectural-consctruction university first-
year students.  
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This article considers different methods of positional tasks solution with use of parallel 
or central projection. An attention is paid to the solution variations of the first positional task.  
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OF THE DEPARTMENTS OF GRAPHIC DISCIPLINES 

 IN TECHNICAL UNIVERSITIES 
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The article discusses theoretical and practical issues concerning the future develop-
ment of departments of graphic training of students in technical college. Attempts to deter-
mine the role and place of the departments involved in graphic preparation, University-wide 
structure. Marked stages of the development and major achievements of Department of En-
gineering Graphics and Design in recent years.  

Keywords: Department of Graphic Disciplines, optimization, consolidation of de-
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THE FORMATION OF TERMINOLOGICAL CULTURE  

IS AN IMPORTANT CONDITION FOR SUCCESSFUL  

LEARNING GEOMETRIC MODELING 

А.А. Golovnin  

Tver State Technical University, Tver 

In the examples discussed the importance of forming terminological culture of the fu-
ture specialist in relation to learning geometric modeling.  

Keywords: terminology culture, learning, geometric modeling. 
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FROM 3D ELECTRONIC MODEL OF AN ASSEMBLY  

UNIT TO WORK DOCUMENTATION DETAILS 
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Describes the experience of performing individual tasks on detailing based on the 
original EMC with the activation geometric and functional analysis details.  

Keywords: e-model assembly units, analysis details, e-model details, drawing details. 
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COGNITIVE ASPECTS OF THE APPLICATION  

OF ELEMENTARY GEOMETRY IN FORMING  

THE ELECTRONIC MODEL 

E.S. Dudar’, K.G. Nosov 

Perm National Research Polytechnic University, Perm 

In the article the role of the basic concepts of Euclidean Geometry and their influence 
on the designing of electronic model of product is considered. The analysis of typical mis-
takes at creation of the model's sketch is discussed, the options of a solution are proposed.  

Keywords: geometrical knowledge, electronic model of product, cognitive approach. 
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GRAPHIC PROBLEMS IN THE DESIGN  
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This article discusses the application of project method in teaching engineering 
graphics based on the professional experience of teachers – specialists in the design of 
inflatable structures.  
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DISTANT LEARNING AS MODERN TECHNOLOGY  

OF PROVIDING EDUCATION SERVICES 

N.V. Zelenovskaya, V.A. Stoler 
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The present work is devoted to the use of the forms of distance learning, including at the 
Department of Engineering Graphics of the Belarusian State University of Informatics and Ra-
dioelectronics. The features and advantages of the forms of distance learning are noted.  

Keywords: distance learning, information and communication technologies, electro-
nic learning training complex, telecommunication medium of training. 
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ABOUT THE IMPORTANCE OF THE NEW APPROACHES  

TO TEACHING GRAPHIC DISCIPLINES IN TRAINING  

FOR INNOVATION ENGINEERING AT THE INSTITUTE 

 OF ENGINES AND POWER PLANTS 

V.I. Ivashchenko, L.A. Chempinskiy,  

A.I. Ermakov 

Samara State Aerospace University, Samara  

The article describes the experience of many years of work to improve the geometric-
graphic training in the context of the formation of competencies in the system of integrated gen-
eral engineering and special disciplines. The principles of construction through graphic training 
system based on 3D-modeling in modern professional CAD/CAM-programs are presented. Ex-
amples of the use of electronic library of parametric geometric models of products are given.  

Keywords: geometric and graphic training, integration of disciplines, geometric 
modeling, parameterization of geometrical models. 
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The ways and methods of approach to the use of modern technology not only for 
training but also for the development of cognitive abilities of students.  

Keywords: project method, graphical systems, multimedia, active learning method. 
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The paper studies some exemplars of creative tasks for students technical specialities.  
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Presents material about the life of the Department of “Design, Graphics and Descrip-
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The article discusses the importance of graphical training disciplines in the modern 
educational process when using socalled “advance” approach of teaching, the essence of 
which is the use of information modeling technologies.  
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Information on development of the computer program of quick testing of students on 
disciplines of Department of Engineering Graphics and its introduction in educational proc-
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Keywords: control of knowledge, forms of control, computer testing, criteria tests, 
soft-ware, master of tests, user interface. 
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INFORMATION AND COMMUNICATION TECHNOLOGY 

IN TEACHING GRAPHIC DISCIPLINES 

D.T. Musin, V.V. Khalueva,  

D.V. Khamitova, I.R. Tazeev 

Kazan State Power Engineering University, Kazan  

The article considers possibilities of application of information and communication 
technologies in educational process at studying of graphic disciplines.  

Keywords: information and communication technologies, geometrical graphic 
training, online learning resources, learning management system LMS Moodle, modular, 
point-rating system of evaluation of student performance. 
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TRIZ ELEMENTS IN THE LECTURES  

ON DESCRIPTIVE GEOMETRY 

M.V. Rakitskaya 

Baltic State Technical University “Voenmekh” named after D.F. Ustinov, 

Saint Petersburg 

The experience of using TRIZ elements in a course of lectures on descriptive geome-
try for students enrolled in the missile and space programs described. An attempt to evaluate 
the results based on an anonymous survey is made.  

Keywords: descriptive geometry, theory of inventive problem solving, x-element. 
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CRISIS IS A TIME OF THE CLEANSING AND FORMATION 

V.A. Rukavishnikov 

Kazan State Power Engineering University, Kazan 

It is proposed to develop, discuss and adopt the modern concept of training and the-
saurus in the field of geometric modeling.  

Keywords: competence, thesaurus, concept, capacity, activity. 
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ABOUT THE EXPERIENCE OF THE USE  

OF DIGITAL TECHNOLOGIES IN THE STUDENTS  

RESEARCH WORK 

L.A. Smirnova, D.T. Musin, F.R. Sirazutdinov 

State Power Engineering University, Kazan 

This report examines the experience of the use of digital simulation and prototyping 
technology in the research students work. The student is actively involved in the research 
students work, acquires experience in the teamwork (including virtual work), ability to de-
velop and execute the design documentation, to use managerial-organizational skills in their 
professional work, and other.  

Keywords: scientific research, students, project, design documents, command, 
digital model. 
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GEOMETRIC BACHELORS EDUCATION  

IN MODERN CONDITIONS  

L.S. Sokolova 

Bauman Moscow State Technical University, Moscow 

New computer modeling technology has definitely marked a departure from classical 
drawing modern high-tech production. Care drawing has removed the problem of geometric 
ensuring turn-on of the image. Thereby, opened to visually examine the geometry for the 
bachelor and for the departments of graphic disciplines – to retain for themselves the geometry 
as a scientific activity. The AGR is well outdated geometric disciplines, “obslugiwac-PWM” 
drawing, proposed a “Visual engineering geometry for bacalov the Secretariat”. The draft pro-
gramme presented in the article.  

Keywords: geometry, drawing, electronic model, a multidimensional space, the curriculum. 
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ON THE EVALUATION OF THE QUALITY  

OF GRAPHIC PREPARATION OF STUDENTS ENROLLED 

 IN ENGINEERING AND TECHNOLOGY AREAS 

E.A. Solodukhin1, D.E. Tikhonov-Bugrov2 
1
Saint-Petersburg State University of Architecture and Civil Engineering, 

Saint Petersburg  
2
Baltic State Technical University “Voenmekh” named after D.F. Ustinov, 

Saint Petersburg 

Describes the set of knowledge, abilities and skills, which, according to the authors, the 
student must acquire as a result of training at the department, teaches graphic disciplines in the 
university-based specialists rocket and space industry. The aim is to develop a measuring mate-
rials that provide information about the results of training and adjustment directions of the edu-
cational process, given its project nature and focus on the development of reflection.  

Keywords: rocket and space technology, technology education, engineering, reflection. 
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THE ROLE OF MULTIMEDIA TECHNOLOGIES 

 IN THE GRAPHIC PREPARATION OF STUDENTS  

OF CORRESPONDENCE COURSES 

M.G. Ten 

Novosibirsk State University of Architecture and Civil Engineering,  

Novosibirsk 

This article reveals the essence of the problems of development of professional compe-
tence of students of the correspondence form of a technical college education. Presented identified 
way to solve educational problems in the conditions of an intensification of educational process at 
the department of descriptive geometry. The solution is based on the use of interactive learning 
content descriptive geometry teacher, it is a practical embodiment of the modern development of 
pedagogy in the development of skills and creative abilities of students. The interactive learning 
content includes methods of influence on students, allow to strengthen the perception of the edu-
cational information at the individualization of educational trajectory: a YouTube channel, teacher 
websites, electronic aids scientists made in the format of video lectures.  

Keywords: spatial imagination, professional competence, technical college students, 
perception, teacher modeling, interactive learning content, graphic activity. 
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ORGANIZATION OF EDUCATIONAL ACTIVITY  

OF STUDENTS WHILE TEACHING TECHNICAL SUBJECTS 

CLOUD-BASED AUTODESK A360 SERVICES 

O.V. Tomilova 

Saint Petersburg State Technological University of Plant Polymers,  

Saint Petersburg 

This article describes the possibilities of cloud services A service 360; based on 
the author's experience shows the general concept of the organization of student learn-
ing; highlighted the benefits that get teachers and students when working with Autodesk 
Cloud services.  

Keywords: organization of training activities, A360 cloud services, cloud services 
Autodesk, benefits A360, training scheme in the cloud. 

 
 

К      , 
    ,    

  ,        .  
     «   -

 »      -
          

.      -
        

   .   
    . 



 352 

     щ    
 Autodesk A360.       -

   Autodesk    -
         -

      ,  
     

. 
   A360,   Autodesk, 

      -
  ,       -
 .        

  . 
    A360    -

,      -
,     . -

  щ         
    ,    

  . 
 Autodesk 360  щ  : 

–       -
 ; 

–    ; 
–       ; 
–   ( )    

 ; 
–       5    

 (  25     ). 
    A360    -

 щ  Autodesk.     -
, щ       

,     (   : http: 
//www.autodesk.com/education/free-software).    щ -

  : https: //360.autodesk.com. 
       -

 ,        
1, 2, 3, …, n (       -

 ),          
    .    -



 353 

     :  , -
,   . .     

 щ     A360   . 1. 

 

  

. 1.      щ   
   Autodesk A360 

К        -
  : 

–  ; 
–  ; 
–   ; 
–  . 

        -
    ,   щ  

  ,    ,  
  ,       

      . 
      

      , -
       .  -

,        . 
     ,   -

 .    , -



 354 

         -
. ,        

,     . 
 Autodesk A360        

50   ,   ,   -
щ    Autodesk, Solidworks, CATIA, Pro-E, 
Rhino, NX,       , -

    Microsoft    -
 *.pdf. 

        
   ,    -

     ,      
 .      

,        -
 ,       -

 . 
     ,    

    ,     -
   щ ,      

щ ,      , 
 . 

    Autodesk,  
       

          -
щ . Autodesk 360    - , -

    .     
      A360 

Desktop.          
    .  :    -

    ,    -
      360,  щ  , -

   ,    -
       Automatic Copy. 

 A360 Desktop    - , 
          -
.     ,   

 щ  A360 Desktop      -
   ,    : 



 355 

–   ,  , щ   , -
  ; 

–     щ  ; 
–      , 

        . 
    Autodesk A360,  -

    .     
,  ,       

 . 
       

  20–25  (      
    ).      

      . -
        ,   
         

  ,  щ   .  -
    ,      

        
. 

   щ    .  -
        

,         
    ,    

,   .    -
         . 

        
A360 DRIVE.       , 

   :    
,    (    -
),      (  

),      ,  -
 ,     . 
  « »     

     .     
 https://myhub.autodesk360,     

      . -
     щ    -

        . 



 356 

 ,      щ  -
  360 DRIVE   щ  щ : 
–  (        , 

  ); 
–     ;   -

          360 -
     ; 

–     :  
(  ),     A360,    

  ,     , -
   ;     -

   ; 
–        : 
    360 DRIVE      
    ,     
, , ,    ; 
–       (   
   ); 
–          . 

щ ,   : 
–          

; 
–      щ    -

 ,  ,     
       ( ,   

    ,      
      ); 

–     ,  
  ; 

–     :    
  ,         -

    , ,  , -
,    ,   ; 

–    ,  : 
  ,       

,    ,      -
           

   ; 



 357 

–  щ     , -
 , , ; 

–       , -
 ; 

–       (   
 ):       , -
         -

 ,      , 
           

 ;     щ    
   щ         

    щ   ( ,  , 
         

   щ      -
);     ,    

   , ,   . .; 
–        

:      360   
; 

–      -
        . 

 ,     -
  -     

       
    ,       

 . щ ,    -
  A360   ,    
    . 

 

 



 358 

МИ А И  Г М -Г А И К  

К М И  E-LEARNING 

. .  

     

 . . . ,  

      -
     .  
ч  а:  , -  , 

 . 
 
 

THE FORMATION OF THE GEOMETRIC-GRAPHIC  

COMPETENCE IN E-LEARNING 

E.V. Usanova 

Kazan National Research Technological University, Kazan 

The possibility of effective formation of the basic level geometry and graphic compe-
tence in the format of blended learning (blended learning).  

Keywords: blended learning, geometric-graphic competence, basic level. 
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GEOMETRICAL ACCURACY OF COMPUTER  

ALGORITHMS FOR CONSTRUCTIVE PROBLEMS 

A.L. Kheyfets 

South Ural State University, Chelyabinsk 

The criteria of geometrical accuracy (GA) of algorithms intended for solving problems 
of constructive geometry are considered. The existing in descriptive geometry criterion of GA 
requires using a pair of compasses and a ruler. The historical background of developing this 
criterion as abstract accuracy which doesn’t meet current requirements for applied problems is 
given. The author suggests estimating a true GA which is assessed by solution errors in terms 
of quantity. The true GA of computer algorithms is considered. A number of tests for its as-
sessment are developed and the testing results are given. The classic Fermat problem on 
spheres is considered. On its basis comparative evaluation of methods of descriptive geometry 
(DG), 3D and parameterization is conducted. It’s shown that the requirement of abstract GA 
(pair of compasses and ruler) hinders the development of educational process.  

Keywords: geometrical accuracy, constructive geometry, computer graphics, 3D-
modeling, geometrical construction, parameterization. 
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METHODOLOGICAL BASIS OF COMPOSITE-ART  

DESIGN SHAPING IN PROPAEDEUTICS ANNOTATION 
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The article provides an overview of the formation of the methodological foundations of 
compositional and artistic formation. Presents the thematic sections of the course “Propedev-
tika – base composition”, which are introduced to the species composition, the laws of their 
construction and principles of the organization. Illustrative material is a work of students-
desiners (graphic design and environmental design) done by the author.  
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SOME OF EXPERIENCE OF TEACHING  

OF THE SYSTEM APPROACH IN DESIGN 

A.Yu. Namestnikov, N.S. Akhmetshina 

Perm National Research Polytechnic University, Perm 

The designer with a 40-year experience notes difficulties and imparts experience of 
introduction of students-designers to system analysis and synthesis. Fragments of papers of 
students of the 5th course on discipline Design of system objects are given.  

Keywords: experience teaching, design, system. 
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TYPE CONTEMPORARY CULTURE AND THE PROBLEMS  

OF TRAINING GRAPHIC DESIGNER 

S.V. Naumova 

Ural A ademy of Architecture and Arts, Ekaterinburg 

Objective of the research: to analyze the changes taking place in modern type's cul-
ture. The study analyzed the changes in terminology, classifications and axiological aspects 
of type and graphic designing and the main trends in vocational training type culture of stu-
dents enrolled in “Graphic Design” (bachelor).  

Keywords: type, type’s culture, display types, verbal and nonverbal communications, 
professional canon. 
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WORK PROGRAMME OF THE SUBJECT 

 “CHROMATICS AND COLOURING” 

E.V. Chagina 

Perm National Research Polytechnic University, Perm 

This paper presents the work program for the discipline “Chromatics and Coloring” 
for the academic Bachelor in “Design” profile “Industrial Design”.  

Keywords: training complex, work program of discipline, chromatics, coloring. 
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MEANS AND METHODS OF EVALUATION  

OF STUDENTS’ KNOWLEDGE FUND ON THE SUBJECT 

“CHROMATICS AND COLORING” 

E.V. Chagina 

Perm National Research Polytechnic University, Perm 

This article presents the development of means and methods of evaluation of students' 
knowledge fund for intermediate evaluation of students on the subject “Chromatics and Col-
oring” of the academic undergraduate program in “Design” profile “Industrial Design”.  

Keywords: training complex, means and methods of evaluation of students' knowl-
edge fund, chromatics, coloring. 

 
 

Ф      -  
       ,  

      « -
   “   ”». Ф  -

       -
  [1], ,     ,    -

.    ,   
   .   , 

,  ,   –   -
 –  ,   ,   . 

1. ч  х ча  , а   

х а я   а  ч я 

    «   » 
[2] ,       -



 436 

 – К-2.       
 1  2-         -

    –   -
     .     

     
 , , ,   ,   -

      ( . 1). 

 1 

К         

  
щ    

К    
   

( )        
  

.1.   , -
    

,  ,  
 

 
 

 
 

–  – 
 

  
щ   

 
 

 

.2.    -
  , -

 ,   
,  -

,   

   I 
 II 
 III 
 IV 

– –   
щ   

 
 

 

.3.   
    

 

 
 

 – – –   
щ   

 
 

 

  
.1.   -

 ,  -
    

,  , 
   -

,  
   -

 

–   I 
 II 
 III 
 IV 

–    
щ   

 
 

  
 

 

  
.1.     
   

– 
 

  I 
 II 
 III 
 IV 

–    
щ   

 
 

  
 

 

:  – ;  –     
 ;  – ;  – щ  -  ; 

 –      ;  – -
 . 



 437 

К    ,    -
  щ    щ ,  

    ,   (  -
)   ,   , -

 (  )   , щ  -
 ,    . 

     ( -
   )    

    ,     щ  
  . 

2.  я,   а а я  

 а  а я а  ч я 

1. щ  . 
щ       -
   ( . . 1)    -

,      . -
  4-       -

         
 . 

щ      « » -
   ( . . 1)    -

     .    
4-         -

        
. 
щ      « » -
   ( . . 1)    -

     .   4-  
         -

      . 
2.  . 

      -
,       

  ( . . 1)     -
   ,   ,    

(  1),       I 
(  4). 



 438 

      -
,       -
  ( . . 1)      

  ,   ,    
     II, III, IV (  5, 6, 8) 
 щ  -   (  9). 

3. . 
    . Ф   –  -

      /  
.  щ    

.       . 2. 

 2 

     (  )  

    К       

5 
  

 

   .  , 
 ,   . 

        

4   

   .  , 
 ,   . 

,      , -
  

3 
  

 

,   ,  . 
 ,  ,  -

 . ,      
,   

2 
  

  
  

        -
,        -

  

 
    4-    -

         
    . 

4.   . 
     .   

     -
/     / . -

   ,     
    /    -
   .      

 . 3. 



 439 

 3 

       
( , ,  )  

    К       

5 
 

 

     .  
   ,  -

.    / -
,  /  /  .  

       

4 
  
 

     .  
   ,  -

      ( -
 ).    / 

,  /  /  . 
      

3 
 

 

     .  
   .  -

  / ,  /  
/  .       -

 

2 
 

  
  

        -
   /     -

       / 
,  /  /   

 
  щ  -    4- -

        -
        

. 
5. щ  -  . 

  -     . 
щ  -     -

 .       . 4. 
  щ  -     

4-         -
        

. 
6.  . 

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

     .   
   ( )    . 



 440 

 4 

    щ  -   
( , ,  )  

  
  
 

К       

5 
 

 

    , ,  -
  ,   -
.     (  , 
     ),     

, щ    ,   -
 (  / ).    

     

4 
  
 

    , ,  -
  ,   -
,       ( -
 ).     (  

,      ),    
 , щ    ,  

  (  / ).  
       

3 
 

 

    , ,  -
  ,   -
.     (  , 
     ),     

, щ    ,   -
 (  / ).     
    

2 
 

  
  

   -      
     щ -

       
      (  -

,      ),     -
 , щ    ,  
  (  / )  

 
         
    . 5. 
        

     -
   4-     -

    . 
щ      -
    ,  -

     ,   



 441 

 щ        
  4-  .     

        -
 . 

 5 

    

    К      

5 
  

 
     .   

   

4   
     .   

   

 3 
  

 
      . -

     

2 
  

   

          
          -
  

 
       -

       
     -
 ,       -

,     .   -
  ,      

 щ   ,      -
 . 
   : 

1)     щ    -
  4-   ; 
2)         4-   

; 
3)        ; 
4)        ; 
5)      

; 
6)      

. 
  4      

  ,     -
      -



 442 

   . Ф    
       

    . 6. 

 6 

     
  

    -
 щ  

  -
 (  -

 щ  -
)  

   

 -
  

-
 -

 -
 

  
 -

 -
  

 

5 5 4 5 4,75  
4 3 3 3 3,25  
3 5 4 3 3,75  
3 3 3 2 2,75  
3 3 4 2 3,0  

 
К       

 : 
– « » –   > 4,5; 
– « » –   > 3,7  </= 4,5; 
– « » –   >/= 3,0  </= 3,7  -

        
; 

– « » –   < 3,0   
       . 

 ,  ,    
   . 
       -

щ    ,      
   ,    щ  

-  . 
     : 

1)      4-   -
    щ    ; 

2)      4-   -
    щ    ; 

3)      4-   -
    щ    . 



 443 

      
   ,     . 7. 

 7 

    
   

    
 

   

    
  

  

  
 

5 4 5 4,67  
3 3 3 3,0  
3 4 3 3,33  
2 3 3 2,67  
4 4 2 3,33  

 
  3      

  ,     -
       -

   . 
К       

  : 
– « » –   >/= 3,0     -

    ; 
– « » –      

   . 
    –   -

  . 

 а  

1.       
       
щ     / . . , . . , 

. . , . . . – , -  . . . -
. - , 2014. – 37 . 
2.  . .    «  

 » [  ]. – URL:  http://dgng.pstu.ru/ 
conf2016/papers/102 (  щ : 10.02.2016). 

 



 

  

 

 

Ы   

    

  : 

   

 

 

VI  -   

-  

 

( ,  –  2016 .) 

 
 

В  3 

 
 

 

 

К : 

 Е.И. Ге а , М.А. Ка и а 
 

 

_____________________________________________________________ 

 

   29.09.2016.  70×100/16. 

. . . 36,12.  10 .  № 149/2016. 

_____________________________________________________________ 

 

 

   

 . 

А : 614990, . , К  ., 29, . 113. 

. (342) 219-80-33. 


