
 

 

      
   

    
«   » 

 
   –    

«   » 
 

  ,   -  
 

 

                      
  

  _________ . .  
                 

  «____» ________ 2022 . 
 

  
 

09.03.03   
 

 3D-   «  »  

   «  » 

 

 
  ________________     , . .   . .          ,                        

   ________________                                     . .  
                                        

,                            

 
  

 : 
 

         _____________________           . .  
                                                    

,        

      _____________________          . .  
                                                                            ,              

 
 2022 



      
   

    
«   » 

 
   –    

«   » 
 

  ,   -  
 

 

                      
  

  _________ . .  
                 
  «____» ________ 2022 . 

 
 

  
    

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2022 



    

 58-1 (  18-03) 

 ( ) 09.03.03   

    «  3D-  

 «  »    «  » 

    № 208  14.04.2022 . 

  . . , , . . ,  –   

   : ,     

     «  »;   , 3D-

         . 

  :  

1.   .  

2.   3D-   «  ».  

3.     3D-   

«  ». 

 

  :      

,        . 

.  

 

  ________________      . .                                                 

                      ________________      . .  
                                                             

                           

 

 « 14 «  2022 . 

  



 

 

     «  3D-

  «  »»  96   

, 62 , 8 , 20  , 1 

.  

 , BLENDER 3D, RENDER, , 

, , ANIMATION, , , 

 ,  . 

   :  3D 

. 

 :   3D-    

        

    .  

        

   «  ».  

      ,    

  ,      

 «  ».     .  

        

      . 

   3D-    ,   

  .    3D- .  

       

.        

,     .    

 ,        

.     .   

 –  .   ,   

.   



SUMMARY 

 

Graduation qualification work (GQW) on the topic "Creating a 3D-animated 

video "Khakass Yurt"" contains 96 pages of a text document, 62 illustrations, 8 

formulas, 20 sources used, 1 application.  

ANIMATION, BLENDER 3D, RENDER, DESIGN, GRAPHICS, TEXTURE, 

ANIMATION, MODELING, YURT, ECONOMIC EFFICIENCY, CULTURAL 

HERITAGE. 

Object of work: 3D modeling methods 

The purpose of the GQW: the development of an educational 3D-animated 

video using objects of life of the indigenous population of the Republic of Khakassia 

to educate the inhabitants of the republic. 

In the first section, the analysis of the subject area is carried out, as well as 

similar animated videos are studied, the script for the video being created on the topic 

"Khakass yurt" is written. Development tools were also substantiated and selected. 

The second section defines the functions of the software product and builds a 

use case diagram and a functional model. A description of the creation of 3D models 

of household items of the Khakass is presented, as well as their animation. Created 

more than thirty 3D models. 

The third section assesses the economic efficiency of the project. As a result, 

capital and operating costs, as well as the total cost of ownership, were calculated. To 

assess the likelihood of project success, a risk analysis was carried out and ways to 

minimize them were identified. 

This project is not commercial. The main function of the project is social 

significance. The goal was achieved, the tasks set were completed. 

 

English language supervisor           ___________                    N.V. Chezybaeva 
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         Render > 

Render Animation.     .   62 

   .  

 

 

 

 62 –   

 

 ,   ,   PNG  , 

    .      

Timeline  Video Sequencer,        

.   Add > Image Sequence > Add Image Strip,  

   PNG    Blender.  

   ,     , 

    .   

    .    

  . 
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   «   3D-   
«  » 

        

      . 

   3D-    ,  

     .  

   3D-    ,  

  .  3D-    

   . 

         

  . 

 ,    ,  : , 

 ,  .  

,      .  

 

3     3D-

  «  » 

 

       ,   

      .  ,  

 ,    ,   

 .  

            

        

    . 

 

 

 



75 
 

3.1      

 

         . 

       ( . total 

cost of ownership, TCO) –    ,   

          

          

ё  ,   . 

  ,        

    ,    

 ,  ё       

    ( ё ).   

 ( ё )     , 

,       , 

          

.       

  [18].  

 

3.2   

 

  (  CAPEX  . CAPital EXpenditure) –

,       

  (    , , 

).      CAPEX –  

     ,     

     [19].  

       

  : , , , , , , .   

    . 
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 =  +  +  +  +  +  +  ,                                                  (1) 

 

     –    ; 

 –     ;  

 –       ; 

 –    ; 

 –     ; 

 –    ; 

 –    . 

 

  .      

    

 

  =  +  +  + ,                                                                      (2) 

 

      –     ; 

 –      

;  

 –       ; 

 –    . 

 

    .    

  13 890   30 .    

 90 ,     90  . 

,      41 670 (   

    ).  

        

(30%),   (30%)   (13%)    

 .     1.  
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 1 –      
   , . , . 

 41 670  

  12 501  

  12 501  

  8 667 

  66 672  

   58 005  

 

    «  »    

 

 =66 672 * 1, 302 = 86 807 .  

 

      .  

    . , 

    ,    2. 

 

 2 –   

  
, 

.  
, 

. 
. 
 

  

AOC e970Swn/01 
[1366x768@60 , TN, 5 , 

700:1, 200 / ², 90°/65°, 
VGA (D-sub)] 

1 5 299 

7  

 
Jet.A SlimLine K7 White 

[ , , 
 - 82, USB, ] 

1  3 000 

4  

 
A4Tech J90 Gaming  

[5000 dpi, , 
USB,  - 12] 

1 1 550 
2  

 

Intel Core i5-11400F OEM 
[LGA 1200, 6 x 2.6 , L3 - 
12 , 2 DDR4-3200 , 

TDP 65 ] 

1 20 000 

4  

 
 

GIGABYTE B560M H [LGA 
1200, Intel B560, 2xDDR4-

3200 , 1xPCI-Ex16, 
2xM.2, Micro-ATX] 

1 8 500 

5  
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  2 

 

MSI GeForce GTX 1050 Ti 
OC [PCI-E 3.0, 4  GDDR5, 

128 , 1341  - 1455 
, HDMI, DisplayPort, 

DVI-D] 

1 39 999 

5  

 
 

AMD Radeon R5 
Entertainment Series [DDR3, 8 

x2 , 1600 , 
PC12800, 11-11-11-28] 

1 6 599 

7  

   
6  WD Blue [SATA III, 6 

/ , 5400 / ,  
 - 256 ] 

1 20 499 
6  

  

Aerocool VX PLUS 350W 
[VX-350 PLUS] 

[350 , 20+4 pin, 1x 4+4 pin 
CPU, 2  SATA] 

1 3 000 

8  

 108 446 

 

       .  

       : 

–  – 7 ; 

–  – 4 ; 

–  – 2 ;  

–  – 4 ;  

–   – 5 ; 

–  – 5 ; 

–   – 7 ; 

–   – 6 ; 

–   – 8 . 

,     5  – . 

 

 =  * ,                                                                                               (3) 

 

      –  ; 

 –  . 
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 = 100% /                                                                                               (4) 

 

   = 5,   = 20%.  = 108 446 .  

 

 = 0,20 * 108 446 = 21 689,2. 

 

      

 

 = (  / ) * ,                                                                                  (5) 

 

      –  ; 

 –     ,   247; 

 –   ,   90. 

 

 = (21 689,2 / 247) * 90 = 7 903 . 

 

 = 7 903 . 

     . 

     ,   

 3. 

 

 3 –     

   , ./ . 
Microsoft Windows 10 Home  2 900 

Microsoft Office 2019 Home and 
Student 

 
2 900 

Comodo Internet Security   
Blender 3D   
Audacity   

Adobe Substance 3D Painter    3 865 
 17 395 
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     Microsoft 

Windows 10 Home  2 900 , . .      

   .     Microsoft Office 

2019 Home and Student,     2 900 . Adobe 

Substance 3D Painter –     3D- ,  

     , 

    3 865 .    

     ,  : 3 865 * 3 = 11 595 . 

    Microsoft Windows 10 Home  

Microsoft Office 2019 Home and Student    (3), 

(4), (5). 

 

 = 100% / 3 = 33,3% 

 

 = 2 900 * 0, 333 = 965  

 

 = (965 / 247) * 90 = 352  

 

 = (352 * 2) + 11 595 = 12 299 .  

 

   .     

 , ,   1%  5%.    :  

,       , 

  .       

      

    3%    , 

  

 

 = (86 807 + 12 299 + 7 903) * 3%= 3 210 . 
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 = 86 807 + 12 299 + 7 903 + 3 210 = 110 219 . 

 

       

 . 

 = 1 390 .      

  Google Drive,    100   

  1 390 .  

 = 0 .          

. 

 = 0 .       

,     .  

 = 0 .    . 

 = 0 .        .  

 =     2   14   

.        – 2 

,     2 * 14 = 28   4  

 .    13 890 .   (  ).  

      13 890 / 28 * 4 = 1 984 

.      ,   

  , ,  = 1 984 * 1,302 = 2 584 . 

     4. 

 

 4 –   

  , . 

    ( ) 110 219 

     ( ) 1 309 

       ( ) 0 

    ( ) 0 

     ( ) 0 

    ( ) 0 
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  4 

    ( ) 2 584 

 114 112 

 

3.3   

  –   , 

     

 .    ,   

,    . –    

  .        

30%,         

   [20].  

      

  

 =  +  +  +  +  + ,                                                          (6) 

 

      –   ,   ; 

 –  ; 

 –    ; 

 –     ; 

 –    ; 

 –  . 

 

    .    

   1 ,    . 

     ,     

          

,        

 .  
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  ,    - .  

  28   13 890 .   -

     , ,    .,   

  2   . ,   

 6 945 . 

   -     

 (30%),   (30%)   (13%)   

  .     5.  

 

 5 –      
   , . , . 

 6 945  

  2 083, 5  

  2 083, 5  

  903 

  11 112  

   10 209  

 

    «  »    

 

  = 11 112 * 1,302 = 14 468 . 

 

   .  

     ,      

   . 

 

 = 0 . 

 

   .    

 . 



84 
 

 = 0 . 

 

    .     

   . 

 

 = 0 . 

 

   .     

   Google Drive,    100  

   1 390 .  

 

 = 1 390 .  

 

 .    3%    .  

 : 14 468 + 1 390 = 15 858 .  

 

 = 476 . 

 

     6. 

 

 6 –   

  , . 

  ,    ( ) 14 468 

  ( ) 0 

    ( ) 0 

     ( ) 0 

    ( ) 1 390 

  ( ) 476 

 16 334 
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3.4      

       

    

 

 = DE + IC1 + IC2,                                                                                 (7) 

 

     DE –  ; 

IC1 –    1;  

IC2 –    2. 

      

 

DE = DE1 + DE2 + DE3 + DE4 + DE5 + DE6 + DE7 + DE8,                         (8) 

 

     DE1 –  ;  

DE2 –     ; 

DE3 –      

   ; 

DE4 –       

 ; 

DE5 –   ; 

DE6 –  ;  

DE7 –    ;  

DE8 –   . 

 

DE1 =  = 114 112 . 

DE2 =  = 14 468 . 

DE3 =  +  = 0 . 

DE4 = 0 , . .       

. 
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DE5 = 0 .  –     

 ё      

   ,    

.      ,    

. 

DE6 = 0 .       

,      . 

DE7 =  = 0 .  

DE8 =  +  = 476 + 1 390 = 1 866 . 

DE = 114 112 + 14 468 + 0 + 0 + 0 + 0 + 0 + 1 866 = 130 446 . 

      ,  

  ,  IC1 = IC2 = 0 .   ,  

 = DE = 130 446 .  

 

3.5     

 

    ,   

     .    

  -      

     .     

      .   

    , . .    

    ,     . 

,    ,     

3D-    , . .      

   . 

     , . . 

      100%. 
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    –  , . .   

         

  .  

      7.  

 

 7 –     

№    
  

 
 

 
 

 
 

 

1   

 
 
 

  

  

 
 , 

 
 

2 
,   

 
 

 
 3D-

   

 
 

 

 
   

  
 

3 
 

 

  
  

  
 

 
 

  

 
 

   
 
 

 

4 
  

  

  
  

  
 

  
 
 

 

 

  :  

1.   –     

 ,         

  .  

2. ,     –   

       . 

3.   –      

   .       

   .  

4.     –     

   . 
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  ,     ,   

  , . .      

  ,       

.  

 

3.6       

 

           

 , . .     .  

  –  . 

        «  », 

    ,    ,   

        

 .    , 

         

        

,   .  
 

   «    
 3D-   «  » 

 

          

  3D-  «  ».  

       114 112 

,        .  

      16 334 , 

        .  

    130 446 .  

 ,         

     .  
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 ,    ,     

 ,        

     .   

 .  
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       .  

        

,   3D- .   

        ,    

 ё    ё  ,   – 

 :     

  ё  .  

    –   

3D-         

       

 –  ,   .  

       

   .      

«  »,     .   

    ,    

 Blender 3D        3D-

   .   

 ,    3D-    

,     . 

       

  .  
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