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SUMMARY 
 

The final qualification work on the topic "Creating a virtual 3D-photo gallery 

of objects of the Sayano-Shushensky State Nature Biosphere Reserve" contains 62 

pages of a text document, 31 figures, 16 tables, 12 formulas, 16 sources used. 

3D MODEL, BLENDER 3D, BLEN4WEB, PROGRAMMING, 

JAVASCRIPT, INCOME, COSTS, DIRECT COSTS, OPERATING COSTS, 

CAPITAL COSTS, PROJECT RISKS, ECONOMIC EFFICIENCY. 

In this bachelor's work, 3D modeling is considered as a subject area. 

The customer is the Sayano-Shushensky State Nature Biosphere Reserve. The 

fauna of the reserve is extremely diverse, almost 100 species are rare, endangered and 

included in the Red Book. 

Purpose: to popularize the Sayano-Shushensky natural biosphere reserve 

through open access by placing 3D photo galleries of its unique objects 

(representatives of the animal world and landscapes). 

Tasks: to study the subject area of 3D modeling, to consider programs for 3D 

modeling and to analyze their capabilities, choose a development tool, develop a 3D 

model of a photo gallery, evaluate the economic efficiency of the project. 

Based on these facts, a photo gallery was developed and posted on the site in 

the public domain. This photo gallery is aimed at familiarizing users with the wildlife 

and landscapes of the Sayano-Shushensky nature reserve. 

 
English language supervisor  N.V. Chezybaeva 

 signature, date  
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1.2     3D   

     3D  
 

    4   

 ( )   3D :Blender 3D   Blend4Web, 

3DsMax, Unity 3D  Unreal Engine 4. 

Blender 3D –      

   ё   ,   

  , , , , , 

     ,    « » 

(Node Compositing),    2D- .    

     3D-     

       [1]. 

Blend4Web –  ,     

  ё    . Blend4Web 

   3D-  Blender 3D   

  [2]. 

    2014    « », 

      (  

  )     . 

Autodesk 3ds Max( 3D Studio MAX)–   

  3D- ,      

  .       

 Autodesk [3]. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B8_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B8_%D0%BE%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%B4%D0%B5%D1%80%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D1%8B%D1%82%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B5%D0%B9%D0%BC%D0%B2%D0%BE%D1%80%D0%BA
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
https://ru.wikipedia.org/wiki/Blender
https://ru.wikipedia.org/wiki/Autodesk
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  ё  .         

,          

. 

Unity 3D –     . Unity 

  ,     20  

 ,   , 

 ,  , -   .  

 Unity   2005      ё   

 [4]. 

  Unity     

,      . 

        

       

. 

 Unity   , ,  

 ,      . 

  Unity    ,   

 . 

Unreal Engine –  ,    

 EpicGames.          

 Unreal,   1998 .     

      ,   

       ,    

- ,    -

.         

;  2015  Unreal Engine ,    

    5%    [5]. 

  1  2  ,     

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D0%B3%D1%80%D0%B0%D1%85
https://ru.wikipedia.org/wiki/RAD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/RAD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8-%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/Epic_Games
https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%82%D0%B5%D1%80_%D0%BE%D1%82_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%82%D0%B5%D1%80_%D0%BE%D1%82_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/Unreal
https://ru.wikipedia.org/wiki/1998_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D0%B3%D1%80%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%82%D0%B5%D1%80_%D0%BE%D1%82_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BB%D1%81_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B8%D0%B3%D1%80%D1%8B)
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D1%82%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD-%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD-%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%8F%D0%BB%D1%82%D0%B8
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 : 

   –   3D    

    : 

 Internet Explorer 11  . 

 Safari 8.0  . 

 Mozilla Firefox 4.0  . 

 Opera 12  . 

  Chrome for Android 25  . 

 Google Chrome 9  . 

   – web   3D   

       DirectX 9.0c  

OpenGL 2.1  : 

 Nvidia GeForce  6xxx  . 

 AMD/ATi  Radeon  R500 (X1xxx)  . 

 IntelGMA 950  . 
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2.1   Blender 3D   Blend4Web   

   

 

 Blender 3D     https://www.blender.org/ 
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    3D      

Blender 3D 2.79b,      . 

 

 

 3 –    Blender 
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 9 –    «blend4web» 

 

      zip 

   .       Blender 

3D.       “File”→ “User Prefernces”. 
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 10 –    «Blender 3D» 
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     “File”    “Scripts”  

     Blend4Web (  11). 
 

 

 11 –      «blend4web» 

 

      «Add-ons»,    

 «Blend4Web»        «Blend4Web»  

    Blender 3D.   “Safe User 

Settings”    (  12). 
 

 

 12 –   «blend4web»    
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 Blend4Web (  13).      

  (  14).  

      “Project Manager”. 

    “Create New Project”(  15).  
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 13 –    

 

 

 14 –      «blend4web» 
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     “Project Name” (  16).  
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      ,   

,   “Create Project” (  17). 
 

 

 15 –   
 

 

 16 –    
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 17 –    

 

       :    

,       (  18).  

 

 

 18 –     
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       ,    

“projects”  ,   ,     

.  ,   :  “assets”, “blender”  

 “build”,       .css, .html  .js . ,  

      . 

Assets –       , . . ,  

  .    , , , 

  .       .json  .bin . 

JSON ( .JavaScriptObjectNotation) —    

,   JavaScript.      , 

JSON   .  JSON    

. 

    JavaScript ( ,    

 ECMA-262 1999 ),       

      .  

           

 JSON 

 ё       XML,  JSON  

      .   

-          

(AJAX),     (  HTTP- ). 

Bin –           

 . 

Blender –     .blend  . 

Build –       Projectmanager  

. 

HTML (  . HyperTextMarkupLanguage — «   

») —     . 

 -       HTML (  
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XHTML).  HTML  ;    

       

   . 

 HTML  5-      SGML 

(  ё      ISO 8879). 

 HTML5    DOM (   

) [9]. 

 XHTML     HTML,   

 XML     XML    

. 

  HTML- ,  ,    

   HTTP  HTTPS,       

 . 

CSS ( . CascadingStyleSheets —   ) — 

     ,   

  . 

    ,  

  - ,      HTML  

XHTML,       XML- , ,  

SVG  XUL. 

CSS   -    , , 

        

  - .    CSS   

   -  (    

 HTML    )      

-  (        

CSS).      ,  

      ,   

      .  
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, CSS           

  ,    ,  

,   (     

   ),    ,  

  [10]. 

JavaScript—   .  

- ,    .  

  ECMAScript (  ECMA-262). 

JavaScript        

   .      

       - . 

  :  ,  

,   ,  

,      [11]. 

  *. js    ,   

 . 

   (  19). 

 

 

 19 –   
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      20. 

 

 

 20 –   

 

       ,     

“Fast Preview”,       ,   

 ё.     “ ”,     

       . 

 

2.2    
 

2.2.1   

 

      «Camera», 

«Shadow plane»  «Spot» (  21).   ,  

          “Delete”,  

            

      “Delete”. 
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 21 –    

 

  3D .       “+” 

(  22)         

   .      

        “3D Cursor”.    X, Y  Z 

   0.    «Plane».     

      «Add→Mesh→Plane»    

     «Transform»    

«Scale»   X  Y = 32 (  23).  
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 22 –    

 

 

 23 –    3D  
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   2, 2  2.   3D   

   .   3D    Z=  2.5. 

         «Shift+A».  

     «Camera» (  24).   

   «Rotation»  x=90; y=0; z=90(  

25).        «Target»  «Eye».  

     ,      

   «Camera Move Style»    «Move Style»  

 «Eye».          

 .    «Camera Move Style»   «Camera 

Limits»      «Vertical Rotation 

Limits»(  26). 

 

 

 

 24 –      
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 25 – ,     

 

 

 26 –   

 

      .    

      «Shift»  ,   
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   «Ctrl+P»      

«Object»(  27).  

 

 

 27 –      

 

  .         

.        «Object Physics», «No 

Sleeping», «Collision Bounds»  «Character».    «Physics 

Type»   «Rigid Body»(  28). 

 

 

 28 –    
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  ,    «Object Physics»,   

    (  29). 

 

 

 29 –    

 

        

 .json. 

    «File→Export→Blend4Web (.json)».   

            

 «B4WExportJSON». 

 

2.2.2   
 

   .js   .  

FPS_GAME_CAM_SMOOTH_FACTORFPS_GAME_SENSITIVIT

Y.           

.   0.01  110 : 
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varFPS_GAME_CAM_SMOOTH_FACTOR = 0.01; 

varFPS_GAME_SENSITIVITY = 110; 

 

      . 

   : 

 

varm_scs       = b4w.scenes; 

varm_phy       = b4w.physics; 

varm_cons      = b4w.constraints; 

varm_ctl       = b4w.controls; 

varm_main      = b4w.main; 

varm_fps       = b4w.fps; 

 

 scenes –  API.    

    ,    

get_active () set_active (). 

 physics –  .  API  

  uranium.js. 

 constraints – API  .  , 

      ,    Blender. 

 controls  –     Blend4Web. 

Sensor –   ,    

,   .      

. ,    (RaySensor)  

   . 

 Sensor Manifold (or simply manifold)    

    -    . 

 -   ,    .  

  ( )     ,  



40 
 

 

  . 

   - ,   

      register_ *. 

 main –   Blend4Web.    

     . 

 fps –      .   

  FPS,      

. 

     character    

 null: 

 

varcharacter = null; 

 

     load_cb   ё  

     m_fps.enable_fps_controls(). 

 

m_fps.set_cam_smooth_factor(FPS_GAME_CAM_SMOOTH_FACTOR); 

m_fps.set_cam_sensitivity(FPS_GAME_SENSITIVITY); 

 

     setup_movement  

  ё  : 

 

functionsetup_movement() { 

 

varkey_a = m_ctl.create_keyboard_sensor(m_ctl.KEY_A); 

varkey_s = m_ctl.create_keyboard_sensor(m_ctl.KEY_S); 

varkey_d = m_ctl.create_keyboard_sensor(m_ctl.KEY_D); 

varkey_w = m_ctl.create_keyboard_sensor(m_ctl.KEY_W); 
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varmove_state = { 

left_right: 0, 

forw_back: 0 

} 

 

varmove_array = [key_w, key_s, key_a, key_d]; 

var character = m_scs.get_first_character(); 

 

varmove_cb = function(obj, id, pulse) { 

if (pulse == 1) { 

switch (id) { 

case "FORWARD": 

move_state.forw_back = 1; 

break; 

case "BACKWARD": 

move_state.forw_back = -1; 

break; 

case "LEFT": 

move_state.left_right = 1; 

break; 

case "RIGHT": 

move_state.left_right = -1; 

break; 

        } 

    } else { 

switch (id) { 

case "FORWARD": 

case "BACKWARD": 

move_state.forw_back = 0; 
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break; 

case "LEFT": 

case "RIGHT": 

move_state.left_right = 0; 

break; 

   } 

  } 

   

m_phy.set_character_move_dir(obj, move_state.forw_back, 

move_state.left_right);  

m_ctl.create_sensor_manifold(character, "FORWARD", m_ctl.CT_TRIGGER, 

move_array, function(s) {return s[0]}, move_cb); 

m_ctl.create_sensor_manifold(character, "BACKWARD", 

m_ctl.CT_TRIGGER, 

move_array, function(s) {return s[1]}, move_cb); 

m_ctl.create_sensor_manifold(character, "LEFT", m_ctl.CT_TRIGGER, 

move_array, function(s) {return s[2]}, move_cb); 

m_ctl.create_sensor_manifold(character, "RIGHT", m_ctl.CT_TRIGGER, 

move_array, function(s) {return s[3]}, move_cb);     

     

};  

 

} 

         W, 

A, S, D,  : 

 W –  ; 

 A –  ; 

 S –  ; 

 D –  . 
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   m_scs.get_first_character();    

     «Character»     . 

      Blender 3D     

 «FastPreview». 
 

   «     3D-

 -    

 » 
 

         3D 

,      , 

   ,        

    .      

 ,      . 

 

3       

 

       :   12 

 . 

  3D : 

     3D , 

  3D , 

   3D , 

  3D   , 

   , 

 . 

    3D  –   

          

.      1 . 

 3D  –    ё   .  
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      3D     

       3D . 

    7  . 

  3D  –       3D 

    ,     

 ,     .   

    2  . 

 3D    –       

  3D   .    

1  . 

   –     

     3D . 

 –    3D .   

     3D    

  ,         3D 

       

  .    1  . 
 

3.1       

 

  4       3D . 
 

 4 –   
 

 
 

  
  

 

 
, . 

 
, . 

  
 

 AMD FX 6300 1 4 300 . 4 300 . 
 Nvidia GeForce 

GTX 1050 Ti 
1 6000 . 6000 . 

  
WD Blue [WD10EZRZ] 

1 3000 . 3000 . 

  
ASUS M5A78L-M LX3 

1 3 700 . 3 700 . 

 
 
 



45 
 

 

  4 
  

 
  

AMD Radeon R5 
Entertainment Series 
[R538G1601U2S-U] 

1 4 500 . 4 500 . 

  
Sven 450W (PU-450AN) 

1 1 250 . 1 250 . 

 
DEXP AWS-DE7 

1 1 350 . 1 350 . 

 
LG 19M38A-B [19M38A-
B.ARUZ] 

1 5000 . 5000 . 

 
DEXP Blazing 

1 2 400 . 2 400 . 

 
A4Tech Bloody V7 

1 1 500 . 1 500 . 

  33000 . 
 
 

3.2        

 

 

     : 

   – 5 . 

   HDD – 5 . 

   SSD – 8 . 

   – 10 . 

  – 10 . 

  –  3-   8-  . 

   –  10 . 

  – 3 . 

  – 4 . 

  – 4 . 

     7 . 

                                                                                                            (1) 
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        –    ;     –  ;    –  . 

                 ,                                                                                               (2) 

      –    ;    –  ;     –     ;    –   .            ,                                                                                                      (3) 

 

    –  ;    –   . 

          = 14% 

       33000* 0.14 = 4620 . 

                 224 . 

 

          

          

  1500       

. 

      

     5. 
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 5 –    

 

       

       

   .  1     

  3  ,     

   3 . 

 ,  :  

 

9739/3=3246 . 

 

      

       

   100   . 

 

3.3      3D  

 
3.3.1   

 

       

  

 

= + + + + + + ,                                                         (4) 

 

  –    ; 

 –     ; 

  
 

, 
. 

 
 

 
 

Microsoft Windows 10 Home 9400 .  1 
Blender 3D  4  1 
Blend4web  4  1 
Microsoft Office 339 . 4  1 

  9739 . 
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 –       ; 

 –    ; 

 –     ; 

 –    ; 

–    . 

 

3.3.2    

 

      :  

 

= + + + ,                                                                           (5) 

 

  –     ; 

 –      

; 

 –       ; 

 –    . 

 

3.3.3    

 

       

       (   ), 

  30,2%.       3. 

      12.130 .  

  25  , . .   12 .  

    2 .  

,     6065  (  

     ,     

). 
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(30%)    (30%)     

. 

          

 ,         6. 

 

 6 –     
  

  6065   
  1820   
  1820   

  9705  1262 
   8443   

:  

 

=9705*1,302=12636 . 

 

       7. 

 

 7 –     
     

  
 

 

    
 

12636  

   3246  

    
 

224  

  (3%  ) 450  

 16556  

 

: =12636+3246+ 224+ 450=16556 . 

 

     :    0, 

         

         

    :      
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500 / ,       1 ,   

    500 .      

   8. 

 

 8 –      

     
        500  

   500  
 1000  
 

: =1000 . 

 

   :     

  . 

    :   

        

, , ё   ,  =0. 

   :     

         

.  

    30000 , ,  

     8     

     1     6 . 

      8   . 

  25  , ,     

25    0,75,  1 –  8   . /  = 30000 

/25 *1 =1200 .  

        

 ,     . 
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: 

 

 =1200*1,302*1,3*1,3=2640 . 

 

 ,     6. 

 

= + + + + + +                                                          (6) 

 

=16556+0+1000+0+0+2640=20196 . 

 

      9    30. 

 

 9 –    

   
 

 

    

    
 

16556 . 

    3246 . 
   

  
100 . 

    450 . 
     0 . 
       1000 . 
    0 . 

   
  

  0 . 

      2640 . 
 20196 . 
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 30 –    

 

3.4   

 
      7. 

 

 = + +  + + + ,                                                               (7) 

 

  –   ,    ; 

 –  ; 

 –    ; 

 –     ; 

 –    ; 

 –  . 

    :    

       60%.   

,       2    . . . 

  60      6   ,    

69% 

14% 

2% 

4% 

11% 

З т т   от у  
пл ту отч к  

З т т   п о е 
ед т  

П оч е т т   
отку 

З т т   те че к е 
ед т  уп ле  

З т т   оп т у  
к плу т  
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   720       

.         10. 

 

 10 –     

  
 720   

  216   
  216   

  1152  150 
   1002   
 

=1152*1,302=1500 . 

 

   :      

  ,     

: =0 . 

   :        

 2   ,     

  . 

: =0 . 

 

    :   

    500 ,     1   

500*12=6000 . 

: =6000 . 

   :        

    .      

  REG.RU  7    1461   . 

: =1461 . 

 :    3%   .   

  – 1305+0+0+6000=7305.  3%     – 219 . 

: = 219 . 
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  :      

  :   

 

 = + +  + + +                                                             (8) 

  

:  
 

=1500+0+0+6000+1461+219=9180 . 
 

      11    31. 
 

 11 –    

       
     1500 . 
    0 . 
    0 . 
     6000 . 
    1461 . 
  219 . 

 9180 . 
 

 

 31 –    

 

 

16% 

65% 

16% 

3% 

З т т   от у  
пл ту пе о л  

З т т   
пол о е 

ло л  ете  

З т т   о тел  
о  

П оч е т т  
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3.5   

 

     :  

 

=DE+IC1+IC2,                                                                                           (9) 

 

 DE (directexpenses) –  ; 

IC1 (indirectcosts) –    ; 

IC2 (indirectcosts) –    . 

 

DE=DE1+DE2+DE3+DE4+DE5+DE6+DE7+DE8,                                       (10) 

 

 DE1 –  ; 

DE2 –     ; 

DE3 –      

   ; 

DE4 –       

 ; 

DE5 –   ; 

DE6 –  ; 

DE7 –    ; 

DE8 –   . 

DE1 =  = 20196 .; 

DE2 =  = 1500 .; 

DE3 = +  =0+0 =0 .;                                                                          (11) 

DE4 = 0 ., . .        ; 

DE5 = 0 ., . .       ; 

DE6 = 0 ., . .    12 ; 

DE7 =  = 6000 .; 

DE8 = +  =219+1461=1680 .                                                       (12) 
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  : 

DE=20196+1500+0+6000+1680=29376 . 

 = 29376+0+0=29376 . 

 

3.6     

 

  Blender 3D     

.       

  « - »     

     .   

 ,    ,     

    ,    

          

  .    29376     

 ,      

 . 

 

3.7        

 

  16        

  

 

 16 –     

№     
 

 
 

 

 
 

  
  

 
 

1    
 

,  
 

    
 

  3% 

2    
 

  
Mac 

    Mac 
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  16 
3 ,   

 
 

 
 

 
  

 
 

   
  

  

4 ,   
  

 
 

 

    
    

 
 

5 ,   
 

  
 

«  
» 

   
   

 
 

 
  : 

1.  .       

    ,       

   .  

2.    .   

  ,    ,  

 . 

3.   .     

   ,    ,  

  ,        

   .   

4. ,    .     

 ,       

         

. 

 

   «      

» 
 

          3D 

,  :      , 
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       ,   

,        

  . 
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3D     –    

  .     

       , 

      .   –  

        

«   « - »    

   . 

       

     : 

   3D ; 

    3D  Blender 3D, 3Ds Max, 

Unreal Engine, Unity 3D    ; 

    Blender 3D; 

  3D  ; 

        JavaScript; 

   ; 

   ; 

     ; 

   . 

      «  

 « - »,      

     .  
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