
 

 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
 

Ʉɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɤɢ ɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ 
ɞɢɫɰɢɩɥɢɧ 

 

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
  _________ ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ 
          ɩɨɞɩɢɫɶ       

  «____» ________ 2022 ɝ. 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 
 

ɋɨɡɞɚɧɢɟ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ»  

ɞɥɹ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» 

 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ  ________________     ɞɨɰɟɧɬ, ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ  ɂ. ȼ. əɧɱɟɧɤɨ         ɩɨɞɩɢɫɶ, ɞɚɬɚ                       

ȼɵɩɭɫɤɧɢɤ   ________________                                     Ʉ. ɋ. Ȼɟɪɟɡɢɧɚ 
                                        

ɩɨɞɩɢɫɶ, ɞɚɬɚ                           

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ  
ɩɨ ɪɚɡɞɟɥɚɦ: 
 
ɗɤɨɧɨɦɢɱɟɫɤɢɣ         _____________________           ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ 
                                                    

ɩɨɞɩɢɫɶ, ɞɚɬɚ       

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ      _____________________          ȼ. ɂ. Ʉɨɤɨɜɚ 
                                                                            ɩɨɞɩɢɫɶ, ɞɚɬɚ             

 
Ⱥɛɚɤɚɧ 2022 



Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
 

Ʉɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɤɢ ɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ 
ɞɢɫɰɢɩɥɢɧ 

 

ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
  _________ ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ 
          ɩɨɞɩɢɫɶ       
  «____» ________ 2022 ɝ. 

 
 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
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ɋɬɭɞɟɧɬɤɟ Ȼɟɪɟɡɢɧɨɣ Ʉɪɢɫɬɢɧɟ ɋɟɪɝɟɟɜɧɟ 

Ƚɪɭɩɩɚ 58-1 (ɏȻ 18-03) 

ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɋɨɡɞɚɧɢɟ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ 

ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ» ɞɥɹ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɢɧɫɬɢɬɭɬɭ № 208 ɨɬ 14.04.2022 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɂ. ȼ. əɧɱɟɧɤɨ, ɞɨɰɟɧɬ, ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ, ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɦɚɬɟɪɢɚɥɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɩɪɟɞɞɢɩɥɨɦɧɨɣ 

ɩɪɚɤɬɢɤɢ ɨ ɞɟɹɬɟɥɶɧɨɫɬɢ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ»; ɞɚɧɧɵɟ ɨ ɩɪɟɞɦɟɬɚɯ, 3D-

ɦɨɞɟɥɢ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɪɨɥɢɤɟ ɢ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɨɛɴɟɤɬɵ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  

1. Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ.  

2. Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ».  

3. Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ 

«ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ». 

 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɮɨɬɨɝɪɚɮɢɢ ɸɪɬɵ ɢ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ 

ɯɚɤɚɫɨɜ, ɫɞɟɥɚɧɧɵɟ ɜ ɏɚɤɚɫɫɤɨɦ ɧɚɰɢɨɧɚɥɶɧɨɦ ɤɪɚɟɜɟɞɱɟɫɤɨɦ ɦɭɡɟɟ ɢɦɟɧɢ Ʌ. 

Ɋ. Ʉɵɡɥɚɫɨɜɚ 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ________________      ɂ. ȼ. əɧɱɟɧɤɨ                         ɩɨɞɩɢɫɶ                       

ȼɵɩɭɫɤɧɢɤ                      ________________      Ʉ. ɋ. Ȼɟɪɟɡɢɧɚ 
                                                             

ɩɨɞɩɢɫɶ                           

 

 « 14 « ɚɩɪɟɥɹ 2022 ɝ. 

  



ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «ɋɨɡɞɚɧɢɟ 3D-

ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ»» ɫɨɞɟɪɠɢɬ 96 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 62 ɢɥɥɸɫɬɪɚɰɢɢ, 8 ɮɨɪɦɭɥ, 20 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 1 

ɩɪɢɥɨɠɟɧɢɟ.  

ȺɇɂɆȺɐɂɈɇɇɕɃ ɊɈɅɂɄ, BLENDER 3D, RENDER, ȾɂɁȺɃɇ, 

ȽɊȺɎɂɄȺ, ɌȿɄɋɌɍɊȺ, ANIMATION, ɆɈȾȿɅɂɊɈȼȺɇɂȿ, ɘɊɌȺ, 

ɗɄɈɇɈɆɂɑȿɋɄȺə ɗɎɎȿɄɌɂȼɇɈɋɌɖ, ɄɍɅɖɌɍɊɇɈȿ ɇȺɋɅȿȾɂȿ. 

Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɦɟɬɨɞɵ 3D 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɐɟɥɶ ȼɄɊ: ɪɚɡɪɚɛɨɬɤɚ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɦɟɬɨɜ ɠɢɡɧɢ ɢ ɛɵɬɚ ɤɨɪɟɧɧɨɝɨ ɧɚɫɟɥɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ ɞɥɹ ɩɪɨɫɜɟɳɟɧɢɹ ɠɢɬɟɥɟɣ ɪɟɫɩɭɛɥɢɤɢ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɛɵɥɚ ɢɡɭɱɟɧɚ ɢ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ ɨɫɧɨɜɧɚɹ 

ɞɟɹɬɟɥɶɧɨɫɬɶ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ».  

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɢɡɭɱɟɧɵ 

ɚɧɚɥɨɝɢɱɧɵɟ ɚɧɢɦɚɰɢɨɧɧɵɟ ɪɨɥɢɤɢ, ɧɚɩɢɫɚɧ ɫɰɟɧɚɪɢɣ ɫɨɡɞɚɜɚɟɦɨɝɨ ɪɨɥɢɤɚ ɧɚ 

ɬɟɦɭ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ». Ɉɛɨɫɧɨɜɚɧɵ ɢ ɜɵɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ.  

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɨɩɪɟɞɟɥɟɧɵ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ 

ɩɨɫɬɪɨɟɧɵ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ. 

ɉɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɫɨɡɞɚɧɢɹ 3D-ɦɨɞɟɥɟɣ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ ɯɚɤɚɫɨɜ, ɚ ɬɚɤɠɟ 

ɜɵɩɨɥɧɟɧɚ ɢɯ ɚɧɢɦɚɰɢɹ. ɋɨɡɞɚɧɨ ɛɨɥɟɟ ɬɪɢɞɰɚɬɢ 3D-ɦɨɞɟɥɟɣ.  

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ, ɚ ɬɚɤɠɟ ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ. Ⱦɥɹ ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ 

ɭɫɩɟɲɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɢɫɤɨɜ ɢ ɨɩɪɟɞɟɥɟɧɵ ɫɩɨɫɨɛɵ ɢɯ 

ɦɢɧɢɦɢɡɚɰɢɢ. Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɧɟ ɹɜɥɹɟɬɫɹ ɤɨɦɦɟɪɱɟɫɤɢɦ. Ƚɥɚɜɧɚɹ ɮɭɧɤɰɢɹ 

ɩɪɨɟɤɬɚ – ɫɨɰɢɚɥɶɧɚɹ ɡɧɚɱɢɦɨɫɬɶ. ɐɟɥɶ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ 

ɜɵɩɨɥɧɟɧɵ.   



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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ȼȼȿȾȿɇɂȿ 

 

ȼ ɧɚɫɬɨɹɳɢɟ ɞɧɢ 3D ɜɢɡɭɚɥɢɡɚɰɢɹ ɜɨɫɬɪɟɛɨɜɚɧɚ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ 

ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ 3D ɬɟɯɧɨɥɨɝɢɣ 

ɨɬɥɢɱɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɦɧɨɝɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɬɪɨɢɬɟɥɶɧɵɯ, ɸɜɟɥɢɪɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɞɢɡɚɣɧɟɪɫɤɢɯ ɫɬɭɞɢɣ ɢ ɪɚɡɜɥɟɤɚɬɟɥɶɧɨɣ 

ɢɧɞɭɫɬɪɢɢ.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɢ ɚɧɢɦɚɰɢɢ 3D-ɦɨɞɟɥɟɣ ɩɪɟɞɦɟɬɨɜ 

ɛɵɬɚ ɞɪɟɜɧɟɣ ɯɚɤɚɫɫɤɨɣ ɤɭɥɶɬɭɪɵ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɚɧɧɨɣ ɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɪɚɫɬɭɳɟɣ ɩɨɩɭɥɹɪɢɡɚɰɢɢ ɯɚɤɚɫɫɤɨɣ ɤɭɥɶɬɭɪɵ. 3D ɜɢɡɭɚɥɢɡɚɰɢɹ ɢɫɬɨɪɢɱɟɫɤɢɯ 

ɚɪɬɟɮɚɤɬɨɜ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢɜɥɟɱɟɧɢɹ ɜɧɢɦɚɧɢɹ, ɚ ɬɚɤɠɟ 

ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɩɚɬɪɢɨɬɢɡɦɚ ɜ ɪɟɝɢɨɧɟ. ȼ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» 

ɪɟɚɥɢɡɭɟɬɫɹ ɩɪɨɟɤɬ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɢɝɪɵ ɫ ɫɸɠɟɬɨɦ, 

ɩɪɟɞɩɨɥɚɝɚɸɳɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 3D-ɦɨɞɟɥɟɣ ɢɫɬɨɪɢɱɟɫɤɢɯ ɩɪɟɞɦɟɬɨɜ, ɬɚɤɢɯ 

ɤɚɤ: ɸɪɬɚ, ɧɨɠ, ɱɟɤɚɧ ɢ ɞɪ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ 

ɢɯ 3D-ɦɨɞɟɥɟɣ ɢ ɫɨɡɞɚɧɢɹ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ. 

Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɦɟɬɨɞɵ 3D 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ 

3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɦɟɬɨɜ ɠɢɡɧɢ ɢ ɛɵɬɚ 

ɤɨɪɟɧɧɨɝɨ ɧɚɫɟɥɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɞɥɹ ɩɪɨɫɜɟɳɟɧɢɹ ɠɢɬɟɥɟɣ 

ɪɟɫɩɭɛɥɢɤɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

2. ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ; 

3. ɪɚɡɪɚɛɨɬɚɬɶ 3D-ɦɨɞɟɥɢ ɩɪɟɞɦɟɬɨɜ ɤɭɥɶɬɭɪɵ ɯɚɤɚɫɨɜ; 

4. ɧɚɩɢɫɚɬɶ ɫɰɟɧɚɪɢɣ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ; 

5. ɚɧɢɦɢɪɨɜɚɬɶ ɝɨɬɨɜɵɟ 3D-ɦɨɞɟɥɢ, ɧɚɥɨɠɢɬɶ ɡɜɭɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 

ɫɰɟɧɚɪɢɟɦ; 

6. ɨɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

ȼɨɩɪɨɫ ɜɨɫɩɢɬɚɧɢɹ ɥɸɛɜɢ ɤ ɏɚɤɚɫɢɢ ɭ ɩɨɞɪɚɫɬɚɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ ɜɫɟɝɞɚ 

ɚɤɬɭɚɥɟɧ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɟɬɹɦ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɜ ɪɚɡɥɢɱɧɨɦ 

ɜɢɞɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɜɢɞɟ ɚɧɢɦɚɰɢɢ, ɩɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɨɡɞɚɧɢɟ 

ɚɧɢɦɢɪɨɜɚɧɧɵɯ ɩɪɨɟɤɬɨɜ, ɜɨɫɩɢɬɵɜɚɸɳɢɯ ɭ ɞɟɬɟɣ ɥɸɛɨɜɶ ɤ ɪɨɞɧɨɣ ɡɟɦɥɟ, 

ɭɜɚɠɟɧɢɟ ɤ ɩɪɟɞɤɚɦ ɢ ɱɭɜɫɬɜɨ ɩɚɬɪɢɨɬɢɡɦɚ.  

3D ɚɧɢɦɚɰɢɹ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɨɛɭɱɟɧɢɢ, ɬɚɤ ɤɚɤ 

ɨɧɚ ɹɪɤɚɹ ɢ ɚɫɫɨɰɢɚɬɢɜɧɚɹ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɚɧɢɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɚɝɥɹɞɧɨɫɬɶ ɢ ɞɢɧɚɦɢɱɧɨɫɬɶ ɚɧɢɦɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɢɦɟɧɧɨ 

ɚɧɢɦɚɰɢɨɧɧɵɣ ɪɨɥɢɤ, ɬɚɤ ɤɚɤ ɨɧ ɥɟɝɱɟ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ, ɚ ɡɧɚɱɢɬ ɡɪɢɬɟɥɶ 

ɡɚɩɨɦɧɢɬ ɛɨɥɶɲɟ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɪɨɥɢɤɚ. 

Ɇɟɫɬɨ ɞɟɣɫɬɜɢɹ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ, ɧɚɞ ɤɨɬɨɪɵɦ ɜɟɥɚɫɶ ɪɚɛɨɬɚ, – 

ɠɢɜɨɩɢɫɧɵɣ ɥɭɝ. ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɜɟɞɟɧɧɨɦɭ ȼɫɟɪɨɫɫɢɣɫɤɢɦ 

ɰɟɧɬɪɨɦ ɢɡɭɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɦɧɟɧɢɹ (ȼɐɈɆ), ɛɨɥɶɲɢɧɫɬɜɨ ɠɢɬɟɥɟɣ 

Ɋɨɫɫɢɢ ɩɪɟɞɩɨɱɢɬɚɸɬ ɥɟɬɧɟɟ ɜɪɟɦɹ ɝɨɞɚ, ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ ɞɟɣɫɬɜɢɹ ɪɨɥɢɤɚ 

ɛɭɞɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɥɟɬɨɦ. ɋɬɚɬɢɫɬɢɤɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.  

 

 

Ɋɢɫɭɧɨɤ 1 – ɋɬɚɬɢɫɬɢɤɚ ɩɨɩɭɥɹɪɧɨɫɬɢ ɜɪɟɦɟɧ ɝɨɞɚ ɫɨɝɥɚɫɧɨ ȼɐɈɆ 
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Ʉɪɨɦɟ ɬɨɝɨ, ɥɟɬɧɹɹ ɬɟɦɚ ɪɨɥɢɤɚ ɛɭɞɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ ɧɚ 

ɜɨɫɩɪɢɹɬɢɟ ɡɪɢɬɟɥɹ, ɜɵɡɵɜɚɹ ɚɫɫɨɰɢɚɰɢɢ ɬɟɩɥɚ, ɞɨɛɪɚ, ɪɚɞɨɫɬɢ.  

ɉɪɢ ɩɪɨɫɦɨɬɪɟ ɞɥɢɧɧɵɯ ɩɨɡɧɚɜɚɬɟɥɶɧɵɯ ɪɨɥɢɤɚɯ ɢɧɬɟɪɟɫ ɢ ɜɧɢɦɚɧɢɟ 

ɡɪɢɬɟɥɹ ɪɚɫɫɟɢɜɚɟɬɫɹ, ɨɧ ɯɭɠɟ ɜɨɫɩɪɢɧɢɦɚɟɬ ɢ ɡɚɩɨɦɢɧɚɟɬ ɢɧɮɨɪɦɚɰɢɸ. Ⱦɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɭɞɟɪɠɚɬɶ ɢɧɬɟɪɟɫ ɡɪɢɬɟɥɹ ɪɨɥɢɤ ɛɭɞɟɬ ɤɨɪɨɬɤɨɦɟɬɪɚɠɧɵɣ. 

Ɋɨɥɢɤ ɞɨɥɠɟɧ ɩɟɪɟɞɚɬɶ ɚɬɦɨɫɮɟɪɭ ɫɩɨɤɨɣɧɨɣ ɠɢɡɧɢ ɢ ɭɦɢɪɨɬɜɨɪɟɧɢɹ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɧɟɲɧɢɣ ɜɢɞ ɩɟɪɫɨɧɚɠɚ ɞɨɥɠɟɧ ɨɬɜɟɱɚɬɶ ɬɟɦ ɠɟ ɰɟɥɹɦ. ȼɚɠɧɨ 

ɬɚɤɠɟ ɫɨɡɞɚɬɶ ɦɨɞɟɥɶ ɩɟɪɫɨɧɚɠɚ, ɜɧɟɲɧɢɣ ɜɢɞ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɩɥɚɜɧɨ 

ɜɩɢɫɵɜɚɬɶɫɹ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɝɚɪɦɨɧɢɪɨɜɚɬɶ ɫ ɨɫɬɚɥɶɧɵɦɢ ɩɪɟɞɦɟɬɚɦɢ, 

ɤɨɬɨɪɵɟ ɡɪɢɬɟɥɶ ɭɜɢɞɢɬ ɧɚ ɷɤɪɚɧɟ.  

ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɨɫɬɨɬɵ ɢ ɱɟɬɤɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ ɪɨɥɢɤɚ ɤɚɤ ɰɟɥɶɧɨɣ 

ɜɢɡɭɚɥɶɧɨɣ ɤɚɪɬɢɧɵ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɢɦɟɧɧɨ ɞɥɹ ɤɨɪɨɬɤɨɝɨ ɦɟɬɪɚ. ɂɦɟɧɧɨ 

ɩɨɷɬɨɦɭ ɜ ɪɨɥɢ ɩɨɜɟɫɬɜɨɜɚɬɟɥɹ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ ɞɟɜɭɲɤɚ ɜ ɧɚɰɢɨɧɚɥɶɧɨɦ 

ɤɨɫɬɸɦɟ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɫɢɹ. 

ȼ ɰɟɧɬɪɟ ɜɧɢɦɚɧɢɹ ɛɭɞɟɬ ɯɚɤɚɫɫɤɚɹ ɸɪɬɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɬɥɢɱɧɨ ɩɟɪɟɞɚɟɬ 

ɫɭɬɶ ɤɭɥɶɬɭɪɵ ɯɚɤɚɫɫɤɨɝɨ ɧɚɪɨɞɚ, ɤɪɨɦɟ ɬɨɝɨ, ɛɭɞɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɷɥɟɦɟɧɬɵ 

ɛɵɬɚ ɠɢɬɟɥɟɣ ɸɪɬɵ. Ɋɚɫɫɤɚɡɱɢɤɨɦ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɪɚɧɟɟ 

ɩɟɪɫɨɧɚɠ.  

Ɋɨɥɢɤ ɧɚɱɧɟɬɫɹ ɫ ɜɜɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɸɪɬɟ ɢ ɤɭɥɶɬɭɪɟ ɯɚɤɚɫɨɜ. Ⱦɚɥɟɟ 

ɪɚɫɫɤɚɡɱɢɤ ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɧɭɬɪɶ ɸɪɬɵ ɢ ɪɚɫɫɤɚɠɟɬ ɡɪɢɬɟɥɸ ɨɫɨɛɟɧɧɨɫɬɢ 

ɭɫɬɪɨɣɫɬɜɚ ɸɪɬɵ. Ɍɚɤ ɤɚɤ ɪɨɥɢɤ ɛɭɞɟɬ ɤɨɪɨɬɤɨɦɟɬɪɚɠɧɵɣ, ɜɪɟɦɟɧɢ ɞɥɹ 

ɩɨɞɪɨɛɧɨɝɨ ɢɡɭɱɟɧɢɹ ɜɫɟɣ ɸɪɬɵ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɩɨɷɬɨɦɭ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ 

ɬɨɥɶɤɨ ɠɟɧɫɤɚɹ ɩɨɥɨɜɢɧɚ.  

Ⱦɚɥɟɟ ɜɧɢɦɚɧɢɟ ɡɪɢɬɟɥɹ ɛɭɞɟɬ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɩɨɞɪɨɛɧɨɟ ɪɚɫɫɦɨɬɪɟɧɢɟ 

ɬɚɤɢɯ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ ɤɚɤ: ɫɚɦɨɜɚɪ, ɞɟɪɟɜɹɧɧɚɹ ɱɚɲɚ, ɲɚɪɚ-ɦɢɫɤɚ, ɱɚɲɤɚ ɞɥɹ 

ɩɢɬɶɹ ɱɚɹ, ɞɟɪɟɜɹɧɧɚɹ ɤɚɞɤɚ. Ⱦɚɧɧɵɟ ɩɪɟɞɦɟɬɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɛɭɞɭɬ 

ɩɪɢɛɥɢɠɟɧɵ ɢ ɩɨɜɟɪɧɭɬɵ ɜɨɤɪɭɝ ɫɜɨɟɣ ɨɫɢ. ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ 

ɪɚɫɫɤɚɡɱɢɤ ɩɟɪɟɣɞɟɬ ɤ ɡɚɤɥɸɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɨɜɟɫɬɜɨɜɚɧɢɹ ɢ ɪɨɥɢɤ ɩɨɞɨɣɞɟɬ ɤ 

ɤɨɧɰɭ. 
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1.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɡɚɤɚɡɭ ȽȺɍ Ɋɏ 

«ɐɂɇɌ ɏɚɤɚɫɢɢ». 

ɉɨɥɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ "ɐɟɧɬɪ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɪɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ". ɋɨɤɪɚɳɟɧɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ».  

Ⱥɩɩɚɪɚɬ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɹɜɥɹɟɬɫɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ 

ɨɪɝɚɧɨɦ, ɨɛɪɚɡɨɜɚɧɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɢ 

ɩɪɟɞɫɟɞɚɬɟɥɹ ɩɪɚɜɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɢɡɚɰɢɢ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ 

ɨɪɝɚɧɚɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɩɪɢɧɹɬɵɯ ɢɦɢ ɪɟɲɟɧɢɣ. ɉɨɞɜɟɞɨɦɫɬɜɟɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɟɣ ɚɩɩɚɪɚɬɚ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɜ ɤɨɦɩɟɬɟɧɰɢɹɯ 

ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ ɥɨɤɚɥɶɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɟɬɢ, ɹɜɥɹɟɬɫɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ 

ɚɜɬɨɧɨɦɧɨɟ ɭɱɪɟɠɞɟɧɢɟ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ «ɐɟɧɬɪ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɢ ɧɨɜɵɯ 

ɬɟɯɧɨɥɨɝɢɣ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ».  

Ⱥɞɪɟɫ: 655001, Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ, ɝ. Ⱥɛɚɤɚɧ, ɭɥ. ɓɟɬɢɧɤɢɧɚ, 18. 

Ɍɟɥɟɮɨɧ: +7 (3902) 299-948, 299-160 (ɬɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ). Ʉɨɧɬɚɤɬɧɵɣ e-

mail:  cint@r-19.ru. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɭɱɪɟɠɞɟɧɢɟ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ «ɐɟɧɬɪ 

ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ» ɫɨɡɞɚɧɨ ɜ 2014 ɝ. 

ɍɱɪɟɞɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɱɚɫɬɢɱɧɨ ɮɭɧɤɰɢɢ 

ɢ ɩɨɥɧɨɦɨɱɢɹ ɭɱɪɟɞɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɸɬ Ⱥɩɩɚɪɚɬ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ, ɱɚɫɬɢɱɧɨ Ɇɢɧɢɫɬɟɪɫɬɜɨ ɢɦɭɳɟɫɬɜɟɧɧɵɯ ɢ ɡɟɦɟɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» ɨɫɧɨɜɚɧɨ ɫ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ, 

ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ, ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ ɢ ɧɚɞɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜ Ɋɟɫɩɭɛɥɢɤɟ, 

ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɬ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɦɟɠɞɭ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ, ɨɪɝɚɧɚɦɢ ɦɟɫɬɧɨɝɨ 

ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɛɳɟɫɬɜɟɧɧɵɦɢ ɢɧɫɬɢɬɭɬɚɦɢ ɢ ɝɪɚɠɞɚɧɚɦɢ.  

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ».  
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Ɋɢɫɭɧɨɤ 2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ»  

 

ȼɵɫɲɢɦ ɞɨɥɠɧɨɫɬɧɵɦ ɥɢɰɨɦ ɰɟɧɬɪɚ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɢ ɧɨɜɵɯ 

ɬɟɯɧɨɥɨɝɢɣ ɹɜɥɹɟɬɫɹ ɞɢɪɟɤɬɨɪ. ȼ ɟɝɨ ɩɨɞɱɢɧɟɧɢɢ ɧɚɯɨɞɢɬɫɹ ɡɚɦɟɫɬɢɬɟɥɶ 

ɞɢɪɟɤɬɨɪɚ, ɤɨɬɨɪɵɣ ɤɭɪɢɪɭɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ ɬɪɟɯ ɨɬɞɟɥɨɜ: Ⱥɞɦɢɧɢɫɬɪɚɰɢɹ. 

Ɉɬɞɟɥ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɉɬɞɟɥ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɟɯɧɢɱɟɫɤɭɸ 

ɩɨɞɞɟɪɠɤɭ ɢ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ Ⱥɩɩɚɪɚɬɚ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ, ɧɟɤɨɬɨɪɵɯ ɪɟɝɢɨɧɚɥɶɧɵɯ ɨɪɝɚɧɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 

ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɯ ɭɱɪɟɠɞɟɧɢɣ, ɚ ɬɚɤɠɟ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ.  

ȼ ɬɨɠɟ ɜɪɟɦɹ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɬɚɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɤɚɤ 3D 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɫɨɡɞɚɧɢɟ ɦɭɥɶɬɢɦɟɞɢɚ ɩɟɱɚɬɧɨɣ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɧɭɠɞ ɨɪɝɚɧɨɜ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ, ɨɧɥɚɣɧ-ɬɪɚɧɫɥɹɰɢɢ ɜ ɢɧɬɟɪɧɟɬ ɡɧɚɱɢɦɵɯ 

ɫɨɛɵɬɢɣ ɞɥɹ Ɋɟɫɩɭɛɥɢɤɢ.   

ȼɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ: 

− ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɫɜɹɡɢ; 

− ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɟ ɜ ɷɬɨɣ 

ɨɛɥɚɫɬɢ; 

− ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɛɚɡ ɞɚɧɧɵɯ ɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɫɭɪɫɨɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; 

− ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɟ ɩɨ ɚɩɩɚɪɚɬɧɵɦ ɫɪɟɞɫɬɜɚɦ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ; 
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− ɪɟɤɥɚɦɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɫɮɟɪɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ; 

− ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɩɪɨɱɢɯ ɭɫɥɭɝ (ɪɚɛɨɬɚ ɫ ɞɨɤɭɦɟɧɬɚɦɢ); 

− ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɨɮɢɫɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ; 

− ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɭɫɥɭɝ ɩɨ ɦɨɧɬɚɠɭ, ɪɟɦɨɧɬɭ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɨɱɟɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɞɪɭɝɢɟ 

ɝɪɭɩɩɢɪɨɜɤɢ; 

− ɦɨɧɬɚɠ ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

− ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɨɛɥɚɫɬɢ ɨɤɚɡɚɧɢɹ ɭɫɥɭɝ ɦɟɠɫɢɫɬɟɦɧɨɣ ɫɜɹɡɢ; 

− ɚɪɟɧɞɚ ɨɮɢɫɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ 

ɬɟɯɧɢɤɭ;  

− ɩɪɨɢɡɜɨɞɫɬɜɨ ɮɢɥɶɦɨɜ, ɤɥɢɩɨɜ, ɜɢɞɟɨ-ɜɫɬɭɩɥɟɧɢɣ. 

Ɍɚɤ ɤɚɤ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» ɹɜɥɹɟɬɫɹ ɩɪɟɞɩɪɢɹɬɢɟɦ, 

ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɵɦ ɩɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɏ, ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɚɛɨɬɵ 

ɹɜɥɹɟɬɫɹ ɜɵɩɭɫɤ ɜɢɞɟɨɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɩɚɝɚɧɞɢɪɭɸɳɢɯ ɩɚɬɪɢɨɬɢɡɦ, ɥɸɛɨɜɶ ɤ 

ɪɨɞɧɨɣ ɡɟɦɥɟ ɢ ɧɚɪɨɞɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɢɦɚɰɢɨɧɧɵɣ ɪɨɥɢɤ ɛɭɞɟɬ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɰɟɥɹɦ ɩɪɟɞɩɪɢɹɬɢɹ.  

 

1.2 ɋɰɟɧɚɪɢɣ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ  
 

Ɋɚɡɪɚɛɨɬɤɚ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ ɧɟ ɦɨɠɟɬ ɨɛɨɣɬɢɫɶ ɛɟɡ ɫɰɟɧɚɪɢɹ, ɬɚɤ 

ɤɚɤ ɨɧ ɨɫɧɨɜɚ ɜɫɟɣ ɪɚɛɨɬɵ. ȼ ɫɰɟɧɚɪɢɢ ɱɟɬɤɨ ɩɪɨɩɢɫɚɧɵ ɜɫɟ ɞɟɣɫɬɜɢɹ ɪɨɥɢɤɚ, ɚ 

ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɦɵɟ 3D- ɦɨɞɟɥɢ. ɋɰɟɧɚɪɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ. 

ɉɟɪɫɨɧɚɠ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɟɪɜɨɦ ɩɥɚɧɟ ɤɚɞɪɚ, ɧɚ ɡɚɞɧɟɦ ɩɥɚɧɟ ɫɬɟɩɶ ɢ 

ɸɪɬɚ. 

ɉɟɪɫɨɧɚɠ: ɉɪɢɜɟɬ, Ⱦɨɪɨɝɨɣ ɞɪɭɝ! ə ɪɚɞɚ, ɱɬɨ ɬɵ ɢɧɬɟɪɟɫɭɟɲɶɫɹ ɧɚɲɟɣ 

ɢɫɬɨɪɢɟɣ. Ⱦɚɜɚɣ ɜɦɟɫɬɟ ɨɤɭɧёɦɫɹ ɜ ɦɢɪ ɯɚɤɚɫɫɤɨɣ ɤɭɥɶɬɭɪɵ, ɩɨɫɟɬɢɦ ɸɪɬɭ ɢ 

ɩɨɫɦɨɬɪɢɦ, ɤɚɤ ɨɧɚ ɭɫɬɪɨɟɧɚ. ɉɨɣɞɟɦ ɪɚɫɫɦɨɬɪɢɦ ɟɟ ɩɨɛɥɢɠɟ. ɉɟɪɫɨɧɚɠ 

ɩɨɞɯɨɞɢɬ ɛɥɢɠɟ ɤ ɸɪɬɟ. Ɋɚɫɫɤɚɡɵɜɚɟɬ ɨɛɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɟɣ. 
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ɉɟɪɫɨɧɚɠ: ȼɨɬ ɦɵ ɩɨɞɨɲɥɢ ɤ ɸɪɬɟ. ɗɬɨ ɬɪɚɞɢɰɢɨɧɧɨɟ ɠɢɥɢɳɟ ɯɚɤɚɫɨɜ. 

Ⱦɟɪɟɜɹɧɧɵɟ ɸɪɬɵ ɫɬɪɨɢɥɢɫɶ ɜ ɏɚɤɚɫɢɢ ɟɳɟ 3000 ɥɟɬ ɧɚɡɚɞ – ɷɬɨ ɞɨɤɚɡɚɥɢ 

ɪɚɫɤɨɩɤɢ ɦɨɝɢɥɶɧɢɤɨɜ ɫɤɢɮɫɤɨɝɨ ɜɪɟɦɟɧɢ, ɝɞɟ ɫɨɯɪɚɧɢɥɢɫɶ ɫɪɭɛɵ ɸɪɬ, 

ɧɚɫɤɚɥɶɧɵɟ ɪɢɫɭɧɤɢ ɢ ɩɢɫɚɧɢɰɵ, ɢɡɨɛɪɚɠɚɸɳɢɟ ɞɪɟɜɧɢɟ ɩɨɫɟɥɟɧɢɹ. 

(ɉɟɪɫɨɧɚɠ ɨɛɯɨɞɢɬ ɸɪɬɭ ɜɨɤɪɭɝ ɜɨ ɜɪɟɦɹ ɪɚɫɫɤɚɡɚ). ɘɪɬɵ ɫɬɪɨɢɥɢ ɬɚɤ, ɱɬɨɛɵ 

ɞɜɟɪɶ ɛɵɥɚ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɜɨɫɬɨɤ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɩɨɱɢɬɚɧɢɟɦ ɫɨɥɧɰɚ. Ʉɚɤ 

ɜɢɞɢɬɟ, ɸɪɬɚ ɤɪɭɝɥɚɹ, ɞɟɪɟɜɹɧɧɚɹ, ɫɤɥɚɞɵɜɚɥɚɫɶ ɢɡ ɨɬɟɫɚɧɧɵɯ ɥɢɫɬɜɟɧɧɢɱɧɵɯ 

ɛɪɟɜɟɧ ɜ 8-10 ɜɟɧɰɨɜ. ȼɵɫɨɬɚ ɨɛɵɱɧɨɣ ɸɪɬɵ ɞɨɯɨɞɢɥɚ ɞɨ 3,5 ɦ ɩɪɢ ɞɢɚɦɟɬɪɟ 6-

8 ɦ. Ʌɟɬɨɦ ɩɨɤɪɵɜɚɥɚɫɶ ɛɟɪɟɫɬɨɣ, ɚ ɡɢɦɨɣ – ɜɨɣɥɨɤɨɦ. ɉɟɪɫɨɧɚɠ ɡɚɤɚɧɱɢɜɚɟɬ 

ɨɛɯɨɞ ɸɪɬɵ ɢ ɩɨɞɯɨɞɢɬ ɤɨ ɜɯɨɞɭ. 

ɉɟɪɫɨɧɚɠ: ɘɪɬɚ ɛɨɥɟɟ ɩɪɚɤɬɢɱɧɚ, ɱɟɦ ɢɡɛɚ: ɫɨɛɢɪɚɟɬɫɹ ɛɵɫɬɪɨ, ɜɫɟɝɨ ɡɚ 

ɨɞɧɭ ɧɟɞɟɥɸ; ɡɢɦɨɣ ɧɚɝɪɟɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨ ɛɟɡ ɭɝɥɨɜ ɦɨɠɧɨ ɜ ɫɱɢɬɚɧɧɵɟ 

ɦɢɧɭɬɵ. ɇɨ ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɱɬɨ, ɧɚɯɨɞɹɫɶ ɜ ɧɟɣ, ɱɟɥɨɜɟɤ ɧɟɜɨɥɶɧɨ ɨɳɭɳɚɟɬ ɫɟɛɹ 

ɜ ɰɟɧɬɪɟ ɦɢɪɨɡɞɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɫɚɦɚ ɸɪɬɚ – ɷɬɨ ɜɫɟɥɟɧɧɚɹ ɜ ɦɢɧɢɚɬɸɪɟ. 

ɏɚɤɚɫɵ ɜɟɪɢɥɢ, ɱɬɨ ɧɭɠɧɨ ɠɢɬɶ ɜ ɝɚɪɦɨɧɢɢ ɫ ɦɢɪɨɦ, ɧɚɣɞɹ ɫɜɨɟ ɦɟɫɬɨ ɜ 

ɨɤɪɭɠɚɸɳɟɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ. ɂ ɸɪɬɚ ɩɨɜɬɨɪɹɥɚ ɷɬɨɬ ɦɢɪ ɜɨɤɪɭɝ, ɚ ɤɚɠɞɵɣ 

ɱɟɥɨɜɟɤ ɜ ɧɟɣ ɡɧɚɥ ɫɜɨɟ ɦɟɫɬɨ. Ⱦɚɜɚɣ ɡɚɣɞɟɦ ɜ ɸɪɬɭ ɢ ɭɡɧɚɟɦ ɤɚɤɢɟ ɫɟɤɪɟɬɵ 

ɫɤɪɵɬɵ ɜɧɭɬɪɢ. ɉɟɪɫɨɧɚɠ ɡɚɯɨɞɢɬ ɜ ɸɪɬɭ. 

ɉɟɪɫɨɧɚɠ: ɍ ɸɪɬɵ ɟɫɬɶ ɧɟɛɨ – ɤɭɩɨɥ, ɜɵɯɨɞ ɜ ɤɨɫɦɨɫ - ɤɪɭɝɥɨɟ ɨɬɜɟɪɫɬɢɟ 

ɜ ɤɭɩɨɥɟ, ɤɨɬɨɪɨɟ ɧɚɡɵɜɚɥɢ ɬÿɧÿɤ (ɜ ɤɚɞɪɟ ɤɭɩɨɥ). ɘɪɬɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɠɟɧɫɤɭɸ 

ɢ ɦɭɠɫɤɭɸ ɩɨɥɨɜɢɧɵ. Ɇɭɠɫɤɚɹ ɩɨɥɨɜɢɧɚ ɸɪɬɵ ɧɚɯɨɞɢɬɫɹ ɧɚ ɟɟ ɸɠɧɨɣ 

ɫɬɨɪɨɧɟ, ɝɞɟ ɪɚɡɦɟɲɚɥɢ ɦɭɠɫɤɢɟ ɨɪɭɞɢɹ ɬɪɭɞɚ (ɤɚɦɟɪɚ ɩɨɤɚɡɵɜɚɟɬ ɦɭɠɫɤɭɸ 

ɫɬɨɪɨɧɭ). ɗɬɨ ɦɟɫɬɨ ɸɪɬɵ ɧɚɡɵɜɚɥɢ Ƚɨɪɨɣ. ɋɟɜɟɪɧɚɹ ɩɨɥɨɜɢɧɵ ɸɪɬɵ ɠɟɧɫɤɚɹ 

(ɤɚɦɟɪɚ ɩɨɤɚɡɵɜɚɟɬ ɠɟɧɫɤɭɸ ɫɬɨɪɨɧɭ). ȼ ɷɬɨɣ ɱɚɫɬɢ ɸɪɬɵ ɪɚɫɩɨɥɚɝɚɥɢɫɶ 

ɫɬɨɣɤɢ ɫ ɩɨɫɭɞɨɣ, ɩɪɹɥɤɢ, ɫɬɭɩɵ, ɨɞɟɠɞɚ. ɇɚɡɵɜɚɥɚɫɶ ɷɬɚ ɱɚɫɬɶ Ɋɟɤɚ. ȼ ɰɟɧɬɪɟ 

ɸɪɬɵ ɪɚɫɩɨɥɚɝɚɥɫɹ ɨɱɚɝ ɫ ɬɪɟɧɨɠɧɢɤɨɦ ɞɥɹ ɤɚɡɚɧɚ, ɧɚ ɤɨɬɨɪɨɦ ɝɨɬɨɜɢɥɢ ɩɢɳɭ, 

ɚ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɪɚɡɠɢɝɚɥɢ ɤɨɫɬɟɪ, ɱɬɨɛɵ ɫɨɝɪɟɬɶɫɹ (ɜ ɤɚɞɪɟ ɤɨɫɬɟɪ). 

Ⱦɚɜɚɣɬɟ ɪɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɩɪɟɞɦɟɬɵ ɩɨɛɥɢɠɟ. 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ ɢɡɝɨɬɚɜɥɢɜɚɥɚɫɶ ɦɭɠɱɢɧɚɦɢ ɢɡ ɞɟɪɟɜɚ 

ɨɛɵɱɧɵɦ ɧɨɠɨɦ. Ⱦɟɪɟɜɹɧɧɵɦ ɩɪɟɞɦɟɬɚɦ ɨɬɜɨɞɢɥɨɫɶ ɨɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɟɦɟɣɧɵɯ 
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ɬɪɚɞɢɰɢɹɯ ɢ ɫɜɚɞɟɛɧɵɯ ɨɛɪɹɞɚɯ. ɇɚɩɪɢɦɟɪ, ɜɨɬ ɷɬɚ ɞɟɪɟɜɹɧɧɚɹ ɱɚɲɤɚ ɚɹɯ (ɧɚ 

ɩɟɪɜɨɦ ɩɥɚɧɟ ɩɨɤɚɡɚɧɚ ɱɚɲɚ), ɱɚɫɬɨ ɩɪɢɫɭɬɫɬɜɨɜɚɥɢ ɜ ɩɪɨɜɨɞɢɦɵɯ ɯɚɤɚɫɚɦɢ 

ɨɛɪɹɞɚɯ – ɫɜɚɞɟɛɧɨɦ ɢ ɩɨɯɨɪɨɧɧɨɦ. ɗɬɭ ɱɚɲɤɭ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɩɨɞɧɨɲɟɧɢɹ 

ɝɨɫɬɹɦ ɤɭɦɵɫɚ, ɚɣɪɚɧɚ ɢ ɦɨɥɨɤɚ. ɉɨɫɦɨɬɪɢɬɟ, ɤɚɤ ɨɧɚ ɩɨɯɨɠɚ ɧɚ ɧɚɲɢ 

ɫɨɜɪɟɦɟɧɧɵɟ ɱɚɲɤɢ, ɨɧɚ ɞɨɜɨɥɶɧɨ ɝɥɭɛɨɤɚɹ ɢ ɭ ɧɟɟ ɞɚɠɟ ɟɫɬɶ ɪɭɱɤɚ! 

ɉɪɟɞɫɬɚɜɶɬɟ, ɤɚɤ ɫɥɨɠɧɨ ɛɵɥɨ ɜɵɪɟɡɚɬɶ ɬɚɤɢɟ ɱɚɲɟɱɤɢ ɫɜɨɢɦɢ ɪɭɤɚɦɢ. 

Ⱥ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɭɦɵɫɚ, ɚɣɪɚɧɚ ɢ ɦɨɥɨɤɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɟɪɟɜɹɧɧɭɸ 

ɤɚɞɤɭ, ɤɨɬɨɪɭɸ ɪɚɧɶɲɟ ɧɚɡɵɜɚɥɢ ɋɚɛɚɧ (ɧɚ ɩɟɪɜɨɦ ɩɥɚɧɟ ɤɚɞɤɚ). ȿɝɨ ɞɟɥɚɥɢ ɢɡ 

ɰɟɥɶɧɨɝɨ ɤɭɫɤɚ ɞɟɪɟɜɚ ɢ ɫɬɹɝɢɜɚɥɢ ɤɨɥɶɰɚɦɢ ɢɡ ɬɚɥɶɧɢɤɚ. ɋɚɛɚɧ ɢɦɟɟɬ ɮɨɪɦɭ 

ɰɢɥɢɧɞɪɚ, ɧɚɤɪɵɬɨɣ ɤɪɵɲɤɨɣ ɫ ɪɭɱɤɨɣ ɢ ɨɬɜɟɪɫɬɢɟɦ. Ɉɬɜɟɪɫɬɢɟ ɜ ɤɪɵɲɤɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɞɟɪɠɚɬɶ ɤɨɜɲ. ȿɦɤɨɫɬɶ ɫɚɛɚɧ ɢɧɨɝɞɚ ɛɵɥɚ– 20-

30 ɥ, ɜɵɫɨɬɚ – 80 ɫɦ. Ⱦɚɜɚɣ ɩɟɪɟɣɞɟɦ ɜ ɦɭɠɫɤɭɸ ɱɚɫɬɶ ɸɪɬɵ, ɧɚɜɟɪɧɹɤɚ ɬɚɦ 

ɦɧɨɝɨ ɢɧɬɟɪɟɫɧɨɝɨ.  

ɉɟɪɫɨɧɚɠ ɩɟɪɟɯɨɞɢɬ ɜ ɦɭɠɫɤɭɸ ɱɚɫɬɶ ɸɪɬɵ. 

ɉɟɪɫɨɧɚɠ: ɇɨɠɢ, ɤɚɤ ɢ ɭ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɧɚɪɨɞɨɜ, ɢɡɝɨɬɚɜɥɢɜɚɥɢɫɶ ɢɡ 

ɛɪɨɧɡɵ (ɧɚ ɩɟɪɜɨɦ ɩɥɚɧɟ ɧɨɠ). ɏɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɧɨɠɟɣ ɹɜɥɹɸɬɫɹ 

ɧɟɨɛɵɱɧɵɟ ɪɭɤɨɹɬɤɢ ɫ ɚɪɤɚɦɢ, ɪɨɝɚɦɢ, ɝɨɥɨɜɚɦɢ ɩɬɢɰ ɢ ɛɚɪɚɧɨɜ. ɇɨɠɢ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɤɚɤ ɞɥɹ ɨɯɨɬɵ, ɬɚɤ ɢ ɜ ɞɨɦɚɲɧɢɯ ɰɟɥɹɯ.  

Ɍɟɩɟɪɶ ɜɵ ɭɛɟɞɢɥɢɫɶ, ɤɚɤ ɢɧɬɟɪɟɫɧɨ ɭɫɬɪɨɟɧɚ ɸɪɬɚ? ɇɚɦ ɩɪɟɞɫɬɨɢɬ 

ɪɚɫɤɪɵɬɶ ɟɳɟ ɦɧɨɝɨ ɟɟ ɬɚɣɧ ɢ ɢɡɭɱɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɦɟɬɨɜ, ɧɨ ɷɬɨ 

ɭɠɟ ɜ ɫɥɟɞɭɸɳɢɯ ɫɟɪɢɹɯ. ɍɞɚɱɢ ɞɪɭɡɶɹ! 

ɉɟɪɫɨɧɚɠ ɜɵɯɨɞɢɬ ɧɚ ɭɥɢɰɭ. Нɚ ɩɟɪɜɨɦ ɩɥɚɧɟ ɨɤɚɡɵɜɚɟɬɫɹ ɸɪɬɚ ɢ 

ɩɨɫɬɟɩɟɧɧɨ ɨɬɞɚɥɹɟɬɫɹ. 

 

1.3 Ⱥɧɚɥɢɡ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ  
 

Ʉɚɤɚɹ ɛɵ ɡɚɞɚɱɚ ɧɢ ɫɬɨɹɥɚ ɜ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɧɚɞɨ ɩɨɧɢɦɚɬɶ, 

ɱɬɨ ɫ ɛɨɥɶɲɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɨɞɨɛɧɵɟ ɡɚɞɚɱɢ ɜɨɡɧɢɤɚɥɢ ɢ ɪɚɧɟɟ, ɢ ɱɬɨ 

ɧɚɜɟɪɧɹɤɚ ɫɭɳɟɫɬɜɭɸɬ ɭɠɟ ɤɟɦ-ɬɨ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɩɪɨɟɤɬɵ, ɜɵɩɨɥɧɹɸɳɢɟ ɬɟ ɠɟ 

ɮɭɧɤɰɢɢ, ɱɬɨ ɢ ɞɚɧɧɚɹ ɪɚɛɨɬɚ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ 
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ɫɭɳɟɫɬɜɭɸɳɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɡɪɚɛɨɬɨɤ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɨɟɤɬɵ: 

1. Ɇɭɥɶɬɫɟɪɢɚɥ «ɉɪɢɤɥɸɱɟɧɢɹ Ⱥɞɢɛɭ: ɤɚɤ ɭɫɬɪɨɟɧ ɱɟɥɨɜɟɤ?». ɂɫɩɨɥɶɡɭɹ 

ɫɜɨɢ ɫɜɟɪɯɴɟɫɬɟɫɬɜɟɧɧɵɟ ɫɩɨɫɨɛɧɨɫɬɢ, Ⱥɞɢɛɭ ɢ ɟɝɨ ɞɪɭɝ ɩɨ ɢɦɟɧɢ Ɋɨɛɢɬɨɤ 

ɨɤɚɡɵɜɚɸɬɫɹ ɜɧɭɬɪɢ ɬɟɥɚ ɱɟɥɨɜɟɤɚ. Ɂɞɟɫɶ ɨɧɢ ɜɵɹɫɧɹɬ, ɤɚɤ ɪɚɛɨɬɚɸɬ 

ɜɚɠɧɟɣɲɢɟ ɨɪɝɚɧɵ ɢ ɫɢɫɬɟɦɵ ɱɟɥɨɜɟɤɚ ɢ ɤɚɤ ɩɪɨɯɨɞɹɬ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɟ 

ɩɪɨɰɟɫɫɵ ɜ ɨɪɝɚɧɢɡɦɟ [1]. 

Ʉ ɩɥɸɫɚɦ ɞɚɧɧɨɝɨ ɦɭɥɶɬɫɟɪɢɚɥɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɟɟ:  

– Ɏɨɪɦɚ ɩɨɜɟɫɬɜɨɜɚɧɢɹ. ɋɥɨɠɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɬɪɨɟɧɢɢ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 

ɬɟɥɚ ɩɪɟɩɨɞɧɨɫɢɬɫɹ «ɩɪɨɫɬɵɦ» ɹɡɵɤɨɦ, ɩɨɧɹɬɧɵɦ ɞɟɬɹɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɫɦɨɬɪɚ ɡɪɢɬɟɥɶ ɩɨɣɦɟɬ ɢ ɡɚɩɨɦɧɢɬ ɬɨ, ɨ ɱɟɦ ɪɚɫɫɤɚɡɵɜɚɟɬ ɦɭɥɶɬɮɢɥɶɦ.  

– Ⱦɨɫɬɭɩɧɨɫɬɶ. Ɇɭɥɶɬɫɟɪɢɚɥ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɛɟɫɩɥɚɬɧɨ.  

Ɇɢɧɭɫɚɦɢ ɛɭɞɭɬ ɹɜɥɹɬɶɫɹ: 

– Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɫɟɪɢɣ. Ɇɭɥɶɬɫɟɪɢɚɥ ɫɨɫɬɨɢɬ ɢɡ 35 ɫɟɪɢɣ ɩɨ 5 ɦɢɧɭɬ. Ɂɚ 

ɬɚɤɨɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɧɨɫɬɶɸ ɪɚɫɤɪɵɬɶ ɬɟɦɭ ɢ ɪɚɫɫɤɚɡɚɬɶ ɜɫɟ 

ɧɟɨɛɯɨɞɢɦɨɟ ɨ ɫɬɪɨɟɧɢɢ ɬɟɥɚ ɱɟɥɨɜɟɤɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɭ ɦɭɥɶɬɮɢɥɶɦɚ ɟɫɬɶ ɫɸɠɟɬ 

ɩɨɦɢɦɨ ɪɚɫɫɤɚɡɚ ɤɨɧɤɪɟɬɧɨɣ ɬɟɦɵ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɩɨɞɧɨɫɢɦɨɣ 

ɢɧɮɨɪɦɚɰɢɢ. 

– ȼɧɟɲɧɢɣ ɜɢɞ. ɉɟɪɫɨɧɚɠɢ ɢ ɢɯ ɨɤɪɭɠɟɧɢɟ ɜɵɝɥɹɞɹɬ ɨɬɬɚɥɤɢɜɚɸɳɢɦɢ 

ɧɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ. 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɨɤɚɡɚɧ ɤɚɞɪ ɢɡ ɦɭɥɶɬɫɟɪɢɚɥɚ.  

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɇɭɥɶɬɫɟɪɢɚɥ «ɉɪɢɤɥɸɱɟɧɢɹ Ⱥɞɢɛɭ: ɤɚɤ ɭɫɬɪɨɟɧ ɱɟɥɨɜɟɤ?» 
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2. ɐɢɤɥ ɚɧɢɦɚɰɢɨɧɧɵɯ ɪɨɥɢɤɨɜ «Ɇɭɥɶɬɢ-Ɋɨɫɫɢɹ». Ɋɨɥɢɤɢ ɨ ɪɟɝɢɨɧɚɯ, 

ɝɨɪɨɞɚɯ ɢ ɧɚɪɨɞɧɨɫɬɹɯ Ɋɨɫɫɢɢ [2]. 

ɉɥɸɫɵ ɚɧɢɦɚɰɢɨɧɧɵɯ ɪɨɥɢɤɨɜ:  

– ɉɨɜɟɫɬɜɨɜɚɧɢɟ. Ʉɚɠɞɵɣ ɮɢɥɶɦ ɩɨɫɜɹɳёɧ ɨɞɧɨɦɭ ɪɨɫɫɢɣɫɤɨɦɭ ɪɟɝɢɨɧɭ. 

ɋɜɟɞɟɧɢɹ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɮɢɥɶɦɟ, ɤɚɫɚɸɬɫɹ ɝɟɨɝɪɚɮɢɢ, ɷɤɨɧɨɦɢɤɢ, ɢɫɬɨɪɢɢ, 

ɤɭɥɶɬɭɪɵ ɪɟɝɢɨɧɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɨɥɢɤɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɜɵɲɟɧɢɸ ɩɚɬɪɢɨɬɢɡɦɚ 

ɭ ɡɪɢɬɟɥɟɣ. 

– ɇɚɝɥɹɞɧɨɫɬɶ. ɉɨɜɟɫɬɜɨɜɚɬɟɥɟɦ ɹɜɥɹɟɬɫɹ Ɇɟɞɜɟɞɶ- ɤɪɚɟɜɟɞ. Ɇɟɞɜɟɞɶ ɜ 

ɤɚɠɞɨɦ ɮɢɥɶɦɟ ɧɚɞɟɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɤɨɫɬɸɦɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 

ɪɚɡɥɢɱɧɵɟ ɧɚɪɨɞɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ, ɡɧɚɱɢɦɵɟ ɞɥɹ ɪɟɝɢɨɧɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɨɤɭɧɭɬɶɫɹ ɜ ɚɬɦɨɫɮɟɪɭ ɤɨɠɧɨɝɨ ɪɟɝɢɨɧɚ ɢ ɩɪɨɱɭɜɫɬɜɨɜɚɬɶ ɟɝɨ ɨɫɨɛɟɧɧɨɫɬɢ.  

Ʉ ɦɢɧɭɫɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɟɟ:  

– ɐɜɟɬɨɜɚɹ ɝɚɦɦɚ. Ȼɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɜ ɪɨɥɢɤɚɯ ɞɟɣɫɬɜɢɹ 

ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɱɟɪɧɨɦ ɮɨɧɟ, ɩɪɟɞɦɟɬɵ ɢ ɦɟɫɬɚ ɞɟɣɫɬɜɢɹ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ 

ɬɟɦɧɵɦɢ. ȼ ɯɨɞɟ ɩɪɨɫɦɨɬɪɚ ɭ ɡɪɢɬɟɥɹ ɫɤɥɚɞɵɜɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ 

ɚɫɫɨɰɢɚɬɢɜɧɵɣ ɪɹɞ ɢɡ-ɡɚ ɬɟɦɧɨɣ ɬɟɦɵ ɪɨɥɢɤɨɜ. 

– ȼɧɟɲɧɢɣ ɜɢɞ. Ɋɨɥɢɤɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɩɥɚɫɬɢɥɢɧɨɜɨɣ 

ɦɭɥɶɬɢɩɥɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɚɤɬɭɚɥɶɧɚ ɜ 1980-ɯ ɝɨɞɚɯ. ɉɪɢ ɩɪɨɫɦɨɬɪɟ 

ɜɨɡɧɢɤɚɟɬ ɨɳɭɳɟɧɢɟ, ɱɬɨ ɪɨɥɢɤɢ ɫɞɟɥɚɧɵ ɞɚɜɧɨ ɢ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɧɟ 

ɹɜɥɹɬɶɫɹ ɞɨɫɬɨɜɟɪɧɨɣ. ɇɚ ɪɢɫɭɧɤɟ 4 ɩɨɤɚɡɚɧ ɤɚɞɪ ɢɡ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ. 

 

 

Ɋɢɫɭɧɨɤ 4 – Ⱥɧɢɦɚɰɢɨɧɧɵɣ ɪɨɥɢɤ «Ɇɭɥɶɬɢ-Ɋɨɫɫɢɹ» 
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Ⱥɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɪɨɥɢɤɭ  ɩɨɡɜɨɥɢɥ ɪɚɫɫɦɨɬɪɟɬɶ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɩɨɞɨɛɧɵɯ ɩɪɨɟɤɬɨɜ. Ⱦɚɧɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɢɬ 

ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ.   

 

1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ 

 

Ɋɚɛɨɬɚ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɜ ɬɟɯɧɨɥɨɝɢɢ – ɬɪɟɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ, ɨɧɚ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɨɣ ɜ ɫɨɡɞɚɧɢɢ ɜɢɡɭɚɥɶɧɨɣ ɱɚɫɬɢ ɪɨɥɢɤɚ. ȼɫɟ ɨɛɴɟɤɬɵ, ɫɨɡɞɚɜɚɟɦɵɟ ɜ 

ɩɪɨɟɤɬɟ, ɢɫɩɨɥɶɡɭɸɬ ɬɟɯɧɨɥɨɝɢɸ ɩɨɥɢɝɨɧɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɍɪɟɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ – ɷɬɨ ɨɞɢɧ ɢɡ ɪɚɡɞɟɥɨɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ, 

ɤɨɦɩɥɟɤɫ ɩɪɢɟɦɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɨɛɴɟɦɧɵɟ 

ɨɛɴɟɤɬɵ ɩɪɢ ɩɨɦɨɳɢ ɮɨɪɦɵ ɢ ɰɜɟɬɚ. Ɉɬ ɞɜɭɯɦɟɪɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɨɧɚ 

ɨɬɥɢɱɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɟɤɰɢɢ 

ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɫɰɟɧɵ ɧɚ ɩɥɨɫɤɨɫɬɶ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ 

ɩɪɨɝɪɚɦɦ.  

ɉɨɥɭɱɟɧɧɚɹ ɦɨɞɟɥɶ ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɛɴɟɤɬɚɦ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɢɥɢ 

ɛɵɬɶ ɰɟɥɢɤɨɦ ɚɛɫɬɪɚɤɬɧɨɣ.  

Ɍɪёɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ ɚɤɬɢɜɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ 

ɩɥɨɫɤɨɫɬɢ ɷɤɪɚɧɚ ɢɥɢ ɥɢɫɬɚ ɩɟɱɚɬɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɧɚɭɤɟ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɧɚɩɪɢɦɟɪ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ, ɚɪɯɢɬɟɤɬɭɪɧɨɣ 

ɜɢɡɭɚɥɢɡɚɰɢɢ, ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɦɟɞɢɰɢɧɫɤɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ [3]. 

ɋɚɦɨɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ – ɜɨ ɦɧɨɝɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ 

ɢɝɪɚɯ. Ɍɚɤɠɟ ɤɚɤ ɷɥɟɦɟɧɬ ɤɢɧɟɦɚɬɨɝɪɚɮɚ, ɬɟɥɟɜɢɞɟɧɢɹ, ɩɟɱɚɬɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɉɪɨɝɪɚɦɦɧɵɟ ɩɚɤɟɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɨɡɞɚɜɚɬɶ ɬɪёɯɦɟɪɧɭɸ ɝɪɚɮɢɤɭ, ɬɨ 

ɟɫɬɶ ɦɨɞɟɥɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɫɨɡɞɚɜɚɬɶ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ 

ɦɨɞɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɵ [4].  

ɉɨɫɥɟɞɧɢɟ ɝɨɞɵ ɭɫɬɨɣɱɢɜɵɦɢ ɥɢɞɟɪɚɦɢ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɸɬɫɹ:  

– Autodesk 3ds Max. 

– Maya. 

– Cinema 4D. 
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– Blender.  

Ɉɯɚɪɚɤɬɟɪɢɡɭɟɦ ɤɚɠɞɨɟ ɢɡ ɧɚɡɜɚɧɧɵɯ   ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ 3D-

ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚɧɢɦɚɰɢɢ, ɜɢɡɭɚɥɢɡɚɰɢɢ ɢ ɪɟɧɞɟɪɢɧɝɚ.  

3ds Max – ɨɞɧɚ ɢɡ ɫɬɚɪɟɣɲɢɯ ɢ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɨɝɪɚɦɦ 

ɞɥɹ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɧɟɟ ɜɵɩɭɳɟɧɨ ɛɨɥɶɲɟ ɜɫɟɝɨ ɜɢɞɟɨɭɪɨɤɨɜ, ɤɭɪɫɨɜ 

ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɫɲɢɪɟɧɢɣ.  

Ɋɚɡɪɚɛɨɬɱɢɤɢ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɞɥɹ ɭɱɚɳɢɯɫɹ ɛɟɫɩɥɚɬɧɭɸ 

ɜɟɪɫɢɸ ɧɚ ɬɪɢ ɝɨɞɚ — ɱɬɨɛɵ ɟɟ ɨɮɨɪɦɢɬɶ, ɞɨɫɬɚɬɨɱɧɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ 

ɜ ɤɚɱɟɫɬɜɟ ɫɬɭɞɟɧɬɚ. ɉɪɨɮɟɫɫɢɨɧɚɥɵ ɜɵɛɢɪɚɸɬ 3Ds Max ɩɨ ɧɟɫɤɨɥɶɤɢɦ 

ɩɪɢɱɢɧɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ – ɩɨɞɞɟɪɠɤɚ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɤɪɢɩɬɨɜ ɢ 

ɩɥɚɝɢɧɨɜ. Ⱦɥɹ ɦɚɫɬɟɪɚ ɫɜɨɟɝɨ ɞɟɥɚ ɜɚɠɧɟɟ ɜɫɟɝɨ ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɩɨɬɟɧɰɢɚɥ ɢ 

ɜɨɡɦɨɠɧɨɫɬɢ, ɚ ɩɪɨɫɬɨɬɚ ɢ ɭɞɨɛɫɬɜɨ ɧɚ ɜɬɨɪɨɦ ɦɟɫɬɟ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɤɨɧɬɪɨɥɥɟɪɨɜ ɚɧɢɦɚɰɢɢ, 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɯɪɚɧɟɧɢɹ ɡɧɚɱɟɧɢɣ ɤɥɸɱɟɣ ɢ ɩɪɨɰɟɞɭɪɧɵɯ ɧɚɫɬɪɨɟɤ, 

ɨɛɪɚɛɚɬɵɜɚɹ ɜɫɟ, ɱɬɨ ɩɨɥɶɡɨɜɚɬɟɥɢ ɚɧɢɦɢɪɭɸɬ ɫ ɟɝɨ ɩɨɦɨɳɶɸ. 

Ʉɪɨɦɟ ɬɨɝɨ, 3Ds Max ɩɨɡɜɨɥɹɟɬ ɫɜɹɡɵɜɚɬɶ ɨɛɴɟɤɬɵ ɜɦɟɫɬɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɱɟɝɨ ɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɬɶ ɢɟɪɚɪɯɢɢ ɢɥɢ ɰɟɩɨɱɤɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɚɧɢɦɢɪɨɜɚɬɶ ɧɚɛɨɪɵ ɨɛɴɟɤɬɨɜ, ɭɩɪɨɳɚɹ ɩɪɨɰɟɫɫ. 

Ɇɢɧɭɫɚɦɢ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɛɭɞɟɬ:  

– ɋɥɨɠɧɨɫɬɶ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɝɪɚɦɦɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ, ɨɧɚ ɬɪɟɛɭɟɬ 

ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ.  

– ȼɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ʉɨɦɩɶɸɬɟɪ ɞɨɥɠɟɧ ɛɵɬɶ ɦɨɳɧɵɦ 

– ȼɵɫɨɤɚɹ ɰɟɧɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɨɝɪɚɦɦɨɣ, ɧɭɠɧɨ ɤɭɩɢɬɶ 

ɥɢɰɟɧɡɢɸ, ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨɣ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ [5].  

ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 

Autodesk Maya – ɩɪɨɝɪɚɦɦɚ, ɤɨɬɨɪɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 3D 

ɝɪɚɮɢɤɢ. Ɉɧɚ ɡɚɧɢɦɚɟɬ ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ ɫɪɟɞɢ ɞɪɭɝɢɯ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɭɠɟ ɞɜɚɞɰɚɬɶ ɥɟɬ. Ȼɥɚɝɨɞɚɪɹ ɟɣ ɫɨɡɞɚɸɬɫɹ 

ɫɨɜɪɟɦɟɧɧɵɟ ɦɭɥɶɬɢɤɢ, ɢɝɪɵ, ɮɢɥɶɦɵ. ɋɬɨɢɬ ɞɨɛɚɜɢɬɶ, ɱɬɨ ɭ ɩɪɨɝɪɚɦɦɵ 

ɜɵɫɨɤɢɟ ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɢ ɞɥɹ ɪɚɛɨɬɵ ɩɨɧɚɞɨɛɢɬɫɹ ɦɨɳɧɵɣ ɤɨɦɩɶɸɬɟɪ 
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ɢɥɢ ɧɨɭɬɛɭɤ.  

 

 

 

Ɋɢɫɭɧɨɤ 5 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ Autodesk 3ds Max 

 

Ɇɢɧɭɫɵ ɩɪɨɝɪɚɦɦɵ:  

– ɂɧɬɟɪɮɟɣɫ. Ɉɬɫɭɬɫɬɜɭɟɬ ɪɭɫɫɤɨɹɡɵɱɧɚɹ ɜɟɪɫɢɹ, ɩɪɨɝɪɚɦɦɚ ɩɨɥɧɨɫɬɶɸ 

ɧɚ ɚɧɝɥɢɣɫɤɨɦ ɹɡɵɤɟ. 

– ȼɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. ɋɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɨɱɟɧɶ ɜɟɥɢɤɢ. 

– ɋɨɜɦɟɫɬɢɦɨɫɬɶ. ɇɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɛɨɬɭ ɫ 32-ɪɚɡɪɹɞɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. 

Autodesk Maya ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɫɩɟɰɷɮɮɟɤɬɨɜ, ɚɧɢɦɚɰɢɢ.  

ȼ Autodesk Maya ɫɨɡɞɚɸɬɫɹ ɪɟɚɥɢɫɬɢɱɧɵɟ ɤɚɪɬɢɧɤɢ, ɢɧɬɟɪɮɟɣɫ 

ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɩɨɞ ɥɸɛɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɨɞɧɚɤɨ ɩɪɨɝɪɚɦɦɚ ɨɱɟɧɶ 

ɬɪɟɛɨɜɚɬɟɥɶɧɚ ɤ ɭɫɬɪɨɣɫɬɜɭ, ɫ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɪɚɛɨɬɚ [6], ɬɨ ɟɫɬɶ 

ɧɟɨɛɯɨɞɢɦ ɦɨɳɧɵɣ ɤɨɦɩɶɸɬɟɪ. 

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ.  
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Ɋɢɫɭɧɨɤ 6 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ Autodesk Maya 

 

Cinema 4D – ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɚ ɞɥɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɫɨɡɞɚɧɢɹ ɷɮɮɟɤɬɨɜ. Ɍɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɪɟɧɞɟɪɢɧɝ 

ɨɛɴɟɤɬɨɜ ɩɨ ɦɟɬɨɞɭ Ƚɭɪɨ (ɦɟɬɨɞ ɡɚɤɪɚɫɤɢ, ɤɨɬɨɪɵɣ ɨɫɧɨɜɚɧ ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɢ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɢɡɜɟɫɬɟɧ ɤɚɤ ɦɟɬɨɞ Ƚɭɪɨ (ɩɨ ɢɦɟɧɢ ɟɝɨ ɪɚɡɪɚɛɨɬɱɢɤɚ), 

ɩɨɡɜɨɥɹɟɬ ɭɫɬɪɚɧɢɬɶ ɞɢɫɤɪɟɬɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ). 

Ɋɟɧɞɟɪɵ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɟ, ɬɚɤ ɢ ɜɫɬɪɚɢɜɚɟɦɵɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɭ ɩɪɨɝɪɚɦɦɭ ɫ ɩɨɦɨɳɶɸ ɩɥɚɝɢɧɨɜ ɢ ɤɨɧɧɟɤɬɨɪɨɜ. 

Ɉɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɵ: 

– ɋɨɜɦɟɳɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɩɨɥɢɝɨɧɚɥɶɧɨɟ, 

ɫɩɥɚɣɧɵ, ɦɨɞɢɮɢɤɚɬɨɪɵ). 

– Ȼɵɫɬɪɨɟ ɩɟɪɟɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ, ɪɟɛɪɚɦɢ, ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɢ 

ɨɛɴɟɤɬɚɦɢ. ɗɬɨ ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ ɫɨ ɜɫɟɦɢ ɬɢɩɚɦɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ. 

– Ȼɨɥɶɲɨɣ ɜɵɛɨɪ ɫɥɨɠɧɵɯ ɲɟɣɞɟɪɨɜ ɢ ɮɚɣɥɨɜ ɢɡɨɛɪɚɠɟɧɢɣ, ɚɧɢɦɚɰɢɢ 

ɭɠɟ ɫɨɡɞɚɧɧɵɯ ɤɚɤ ɲɚɛɥɨɧɵ. 

– Ƚɥɭɛɨɤɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɨɝɚɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɚɜɞɨɩɨɞɨɛɧɵɣ ɫɜɟɬ, ɛɥɢɤɢ ɢ 

ɬɨɦɭ ɩɨɞɨɛɧɨɟ ɞɥɹ ɩɪɢɞɚɧɢɹ ɨɛɴɟɤɬɚɦ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ. 

Ɇɢɧɭɫɵ: ɩɪɨɝɪɚɦɦɚ ɩɨɥɧɨɫɬɶɸ ɤɨɦɦɟɪɱɟɫɤɚɹ [7]. Ɉɬɫɭɬɫɬɜɢɟ ɛɟɫɩɥɚɬɧɵɯ 
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ɜɟɪɫɢɣ ɢ ɜɵɫɨɤɚɹ ɰɟɧɚ ɩɪɨɝɪɚɦɦɵ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɧɟɫɨɦɧɟɧɧɵɦ ɦɢɧɭɫɨɦ.  

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɨɤɚɡɚɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ. 

 

 

 

Ɋɢɫɭɧɨɤ 7 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ Cinema 4D 

 

Blender 3D – ɛɟɫɩɥɚɬɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ. 

 ɉɪɨɝɪɚɦɦɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɧɚ ɜɫɟɯ ɩɨɩɭɥɹɪɧɵɯ ɩɥɚɬɮɨɪɦɚɯ, ɢɦɟɟɬ 

ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ ɢ ɞɨɫɬɭɩɧɚ ɫɨɜɟɪɲɟɧɧɨ ɛɟɫɩɥɚɬɧɨ ɜɫɟɦ ɠɟɥɚɸɳɢɦ, ɚ 

ɬɚɤɠɟ ɟɫɬɶ ɜɟɪɫɢɹ ɧɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ. 

ɗɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɫɞɟɥɚɥɢ ɟɟ ɤɪɚɣɧɟ ɩɨɩɭɥɹɪɧɨɣ ɤɚɤ ɫɪɟɞɢ ɧɚɱɢɧɚɸɳɢɯ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɬɚɤ ɢ ɫɪɟɞɢ ɧɚɫɬɨɹɳɢɯ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ.  

Blender 3D ɧɟɪɟɞɤɨ ɜɵɛɢɪɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɪɚɛɨɱɟɝɨ 

ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ ɛɨɥɶɲɢɯ ɢ ɫɟɪɶɟɡɧɵɯ ɩɪɨɟɤɬɨɜ.  

ɇɚ ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ.  
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Ɋɢɫɭɧɨɤ 8 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ Blender 3D 

 

ɉɪɢɥɨɠɟɧɢɟ Blender – ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɨɣ, ɚɧɢɦɚɰɢɟɣ ɢɥɢ ɞɚɠɟ ɫɨɡɞɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɩɨɞɨɛɧɵɣ ɮɭɧɤɰɢɨɧɚɥ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɹɜɧɨ ɨɠɢɞɚɟɬ ɫɟɪɶɟɡɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɦɩɶɸɬɟɪɧɵɦ ɪɟɫɭɪɫɚɯ, ɨɞɧɚɤɨ ɞɢɫɬɪɢɛɭɬɢɜ ɜɟɫɢɬ ɜɫɟɝɨ 70 

Ɇɛɚɣɬ. ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɚɹ ɤɨɦɚɧɞɚ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɪɟɝɭɥɹɪɧɨ ɞɨɪɚɛɚɬɵɜɚɸɬ 

ɫɢɫɬɟɦɭ, ɞɟɥɚɹ ɟɟ ɟɳɟ ɛɨɥɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɣ, ɫɬɚɛɢɥɶɧɨɣ ɢ ɛɵɫɬɪɨɣ. ɉɪɨɝɪɚɦɦɭ 

ɨɬɥɢɱɚɟɬ ɫɨɜɪɟɦɟɧɧɵɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɭɞɨɛɧɚɹ ɮɚɣɥɨɜɚɹ 

ɫɢɫɬɟɦɚ, ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɨɮɬ. 

Ɏɭɧɤɰɢɢ ɩɪɢɥɨɠɟɧɢɹ: 

– 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ. ɉɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɨ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 3D ɦɨɞɟɥɟɣ ɫɚɦɵɯ ɪɚɡɧɵɯ 

ɭɪɨɜɧɟɣ ɫɥɨɠɧɨɫɬɢ. Ɇɨɞɟɥɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ ɦɨɠɧɨ ɩɪɢ ɩɨɦɨɳɢ ɞɨɫɬɭɩɧɵɯ 

ɩɪɢɦɢɬɢɜɨɜ, ɩɨɥɢɝɨɧɨɜ, NURBS-ɤɪɢɜɵɯ ɢ ɤɪɢɜɵɯ Ȼɟɡɶɟ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ 
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ɩɪɟɞɭɫɦɨɬɪɟɧ ɮɭɧɤɰɢɨɧɚɥ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɟɬɚɫɮɟɪ ɢ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɨɣ 

ɩɪɢ ɩɨɦɨɳɢ ɛɭɥɟɜɵɯ ɨɩɟɪɚɰɢɣ.  

ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ ɢ ɨ ɬɟɯɧɨɥɨɝɢɹɯ Subdivision Surface ɢ ɧɚɢɛɨɥɟɟ 

ɩɨɧɹɬɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɨɡɞɚɧɢɹ ɫɤɭɥɶɩɬɭɪ. ɉɨ ɚɧɚɥɨɝɢ ɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ 

ɫɛɨɪɤɚɦɢ, ɬɭɬ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɨɞɢɮɢɤɚɬɨɪɵ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɦɨɞɟɥɟɣ. 

– ɋɨɡɞɚɧɢɟ ɚɧɢɦɚɰɢɢ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɪɚɞɢɰɢɨɧɧɭɸ ɫɤɟɥɟɬɧɭɸ 

ɚɧɢɦɚɰɢɸ ɢɥɢ ɪɢɝɝɢɧɝ, ɢɧɜɟɪɫɧɭɸ ɤɢɧɟɦɚɬɢɤɭ, ɪɚɡɥɢɱɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɢ. ȼɫɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɜɫɬɪɨɟɧɧɵɯ 

ɢɧɫɬɪɭɦɟɧɬɨɜ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɧɚɦɢɤɚ ɬɟɥ ɪɚɡɧɨɣ ɬɜɟɪɞɨɫɬɢ ɢ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɧɢɦɚɰɢɢ ɦɟɥɤɢɯ ɱɚɫɬɢɰ. 

– Ɍɟɤɫɬɭɪɵ. Ɇɨɠɧɨ ɧɚɤɥɚɞɵɜɚɬɶ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɬɟɤɫɬɭɪ ɧɚ ɨɞɢɧ ɢ ɬɨɬ 

ɠɟ ɨɛɴɟɤɬ. ȿɫɬɶ ɦɚɫɫɚ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɬɟɤɫɬɭɪɢɪɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ UV-

ɦɚɩɩɢɧɝ ɢ ɮɭɧɤɰɢɹ ɱɚɫɬɢɱɧɨɝɨ ɧɚɫɬɪɚɢɜɚɧɢɹ. Ɂɧɚɱɢɬɟɥɶɧɨ ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ 

ɧɚɫɬɪɨɣɤɚ ɲɟɣɞɟɪɨɜ. 

– Ɋɢɫɨɜɚɧɢɟ. ȿɫɬɶ ɦɧɨɝɨ ɜɫɬɪɨɟɧɧɵɯ ɫɪɟɞɫɬɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɚɛɪɨɫɨɤ 

ɤɢɫɬɹɦɢ ɩɪɹɦɨ ɜ ɨɤɧɟ ɩɪɨɝɪɚɦɦɵ. ɋɟɣɱɚɫ ɷɬɭ ɮɭɧɤɰɢɸ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɛɨɥɟɟ 

ɭɞɨɛɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɜɭɯɦɟɪɧɨɣ ɚɧɢɦɚɰɢɢ. 

– ɂɧɫɬɪɭɦɟɧɬɵ ɜɢɡɭɚɥɢɡɚɰɢɢ. ȿɫɬɶ ɫɪɚɡɭ ɧɟɫɤɨɥɶɤɨ ɩɪɟɞɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɫɪɟɞɫɬɜ ɞɥɹ ɩɨɤɚɡɚ ɪɟɡɭɥɶɬɚɬɚ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫɨ 

ɫɬɨɪɨɧɧɢɦɢ ɪɟɧɞɟɪɚɦɢ ɨɬ ɪɚɡɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 

– ȼɢɞɟɨɪɟɞɚɤɬɨɪ. Ɉ ɧɚɥɢɱɢɢ ɷɬɨɣ ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɧɟ ɞɨɝɚɞɵɜɚɬɶɫɹ ɞɚɠɟ 

ɨɱɟɧɶ ɨɩɵɬɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɢ. Ɉɞɧɚɤɨ ɜ ɩɪɨɝɪɚɦɦɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɪɟɞɚɤɬɨɪ ɜɢɞɟɨɪɨɥɢɤɨɜ ɫ ɧɟɩɥɨɯɢɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ. 

– ɂɝɪɨɜɨɣ ɞɜɢɠɨɤ. ɉɨɫɥɟɞɧɢɟ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ ɨɫɧɚɳɚɸɬɫɹ 

ɫɨɛɫɬɜɟɧɧɵɦ ɢɝɪɨɜɵɦ ɞɜɢɠɤɨɦ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ 

ɩɪɢɥɨɠɟɧɢɹ ɫ ɢɧɬɟɪɚɤɬɢɜɧɵɦɢ ɮɭɧɤɰɢɹɦɢ [8]. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɝɪɚɦɦɵ 

ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɨɥɢɤɚ ɢɦɟɧɧɨ Blender 3D.  
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ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ» 

ȼ ɩɪɨɰɟɫɫɟ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɵɥɚ ɞɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȽȺɍ 

Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɫɢɢ», ɚ ɬɚɤɠɟ ɧɚɩɢɫɚɧ ɫɰɟɧɚɪɢɣ ɫɨɡɞɚɜɚɟɦɨɝɨ ɪɨɥɢɤɚ ɧɚ ɬɟɦɭ 

«ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ».  

Ʉɪɨɦɟ ɬɨɝɨ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɪɨɥɢɤɨɜ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɝɨ 

ɜɵɞɟɥɟɧɵ ɬɚɤɢɟ ɚɧɢɦɚɰɢɨɧɧɵɟ ɩɪɨɟɤɬɵ, ɤɚɤ: «ɉɪɢɤɥɸɱɟɧɢɹ Ⱥɞɢɛɭ: Ʉɚɤ 

ɭɫɬɪɨɟɧ ɱɟɥɨɜɟɤ?» ɢ «Ɇɭɥɶɬɢ-Ɋɨɫɫɢɹ».  

Ɉɛɨɫɧɨɜɚɧɵ ɢ ɜɵɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ – ɩɪɨɝɪɚɦɦɚ ɞɥɹ 3D-

ɦɨɞɟɥɢɪɨɜɚɧɢɹ Blender. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ» 

 

2.1 Ɉɩɢɫɚɧɢɟ ɮɭɧɤɰɢɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ 

 

ȼ ɧɚɱɚɥɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɮɭɧɤɰɢɢ ɛɭɞɟɬ 

ɜɵɩɨɥɧɹɬɶ ɚɧɢɦɚɰɢɨɧɧɵɣ ɪɨɥɢɤ. Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɚɧɝɥ. 

use-case diagram) – ɞɢɚɝɪɚɦɦɚ, ɨɩɢɫɵɜɚɸɳɚɹ, ɤɚɤɨɣ ɮɭɧɤɰɢɨɧɚɥ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɵ ɞɨɫɬɭɩɟɧ ɤɚɠɞɨɣ ɝɪɭɩɩɟ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ.  

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɨɤɚɡɚɧɚ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 9 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (use-case) 
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ȼ ɷɬɨɣ ɫɢɫɬɟɦɟ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ:  

– ɉɨɥɶɡɨɜɚɬɟɥɶ; 

– Ɋɚɡɪɚɛɨɬɱɢɤ.  

Ʉɚɠɞɚɹ ɢɡ ɝɪɭɩɩ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɭ ɩɨ-ɫɜɨɟɦɭ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɦɨɬɪɟɬɶ ɪɨɥɢɤ, ɩɪɢɧɢɦɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɪɨɥɢɤɚ ɜ 

ɜɢɞɟ ɬɟɤɫɬɚ ɥɢɛɨ ɡɜɭɤɚ.  

Ɋɚɡɪɚɛɨɬɱɢɤ ɜɩɪɚɜɟ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɪɨɥɢɤɚ, ɭɞɚɥɢɬɶ ɟɝɨ ɢ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɭ ɫɢɫɬɟɦɵ ɟɫɬɶ ɮɭɧɤɰɢɨɧɚɥ, ɤɨɬɨɪɵɣ ɞɨɫɬɭɩɟɧ ɜɫɟɦ ɝɪɭɩɩɚɦ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ – ɡɚɩɭɫɬɢɬɶ ɪɨɥɢɤ ɦɨɝɭɬ ɜɫɟ.  

ɉɪɟɠɞɟ ɱɟɦ ɩɵɬɚɬɶɫɹ ɜɵɛɪɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɢɥɢ ɫɨɡɞɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ 

ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɚ ɡɚɬɟɦ ɜɧɟɞɪɢɬɶ ɟɟ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ, 

ɤɚɤ ɪɚɛɨɬɚɟɬ ɫɢɫɬɟɦɚ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 

ɦɨɞɟɥɶ AS-IS. Ⱥɧɚɥɢɡ ɷɬɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ ɩɨɡɜɨɥɹɟɬ ɩɨɧɹɬɶ, ɝɞɟ 

ɧɚɯɨɞɹɬɫɹ ɧɚɢɛɨɥɟɟ ɫɥɚɛɵɟ ɦɟɫɬɚ, ɜ ɱɟɦ ɛɭɞɭɬ ɫɨɫɬɨɹɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɧɨɜɵɯ 

ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. Ⱦɟɬɚɥɢɡɚɰɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ 

ɧɟɞɨɫɬɚɬɤɢ.  

ɉɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ AS-IS ɩɨɡɜɨɥɹɟɬ ɱɟɬɤɨ 

ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɚɤɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɨɛɴɟɤɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɮɭɧɤɰɢɣ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ ɞɟɬɚɥɢɡɚɰɢɢ.  

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɬɟɤɭɳɢɯ ɩɪɨɰɟɫɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɛɭɱɚɸɳɟɣ 

ɫɢɫɬɟɦɵ ɛɵɥɚ ɫɨɡɞɚɧɚ ɫɥɟɞɭɸɳɚɹ AS-IS ɦɨɞɟɥɶ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɢ 

ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɩɪɢ ɟё 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ.  

Ƚɥɚɜɧɚɹ ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢɜɨɞɢɬɫɹ ɧɚ 

ɪɢɫɭɧɤɟ 10.  
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Ɋɢɫɭɧɨɤ 10 – Ƚɥɚɜɧɚɹ ɤɨɧɬɟɤɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ  

 

ȼɯɨɞ – ɦɚɬɟɪɢɚɥ ɢɥɢ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɥɢ 

ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɪɚɛɨɬɨɣ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ (ɜɵɯɨɞɚ). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɜɯɨɞɨɦ ɛɭɞɟɬ ɂɧɮɨɪɦɚɰɢɹ ɢɡ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ, ɬɨ ɟɫɬɶ ɢɧɮɨɪɦɚɰɢɹ, 

ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɪɨɥɢɤɚ ɢ ɦɨɞɟɥɟɣ.  

ɍɩɪɚɜɥɟɧɢɟ – ɩɪɚɜɢɥɚ, ɫɬɪɚɬɟɝɢɢ, ɩɪɨɰɟɞɭɪɵ ɢɥɢ ɫɬɚɧɞɚɪɬɵ, ɤɨɬɨɪɵɦɢ 

ɪɭɤɨɜɨɞɫɬɜɭɟɬɫɹ ɪɚɛɨɬɚ. Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɫɥɭɠɢɬ ɭɩɪɚɜɥɟɧɢɟɦ.  

ȼɵɯɨɞ – ɦɚɬɟɪɢɚɥ ɢɥɢ ɢɧɮɨɪɦɚɰɢɹ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɚɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ. ɇɚ ɜɵɯɨɞɟ ɛɭɞɟɬ Ƚɨɬɨɜɵɣ ɪɨɥɢɤ.  

Ɇɟɯɚɧɢɡɦ – ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɪɚɛɨɬɭ, ɧɚɩɪɢɦɟɪ ɩɟɪɫɨɧɚɥ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɫɬɚɧɤɢ, ɭɫɬɪɨɣɫɬɜɚ ɢ ɬ. ɞ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɦɟɯɚɧɢɡɦɚɦɢ ɛɭɞɭɬ 

Ɋɚɡɪɚɛɨɬɱɢɤ, ɬɚɤ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɧ ɡɚɧɢɦɚɟɬɫɹ ɫɨɡɞɚɧɢɟɦ ɪɨɥɢɤɚ, 

Кɨɦɩɶɸɬɟɪ – ɷɬɨ ɦɟɯɚɧɢɡɦ, ɛɟɡ ɤɨɬɨɪɨɝɨ ɧɟɜɨɡɦɨɠɧɨ ɨɛɨɣɬɢɫɶ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ, ɚ ɬɚɤɠɟ ɉɪɨɝɪɚɦɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɨɥɢɤɚ.  

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɞɟɤɨɦɩɨɡɢɰɢɸ ɝɥɚɜɧɨɣ ɤɨɧɬɟɤɫɬɧɨɣ 

ɞɢɚɝɪɚɦɦɵ. Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 11.  
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Ɋɢɫɭɧɨɤ 11 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɝɥɚɜɧɨɣ ɤɨɧɬɟɤɫɬɧɨɣ ɞɢɚɝɪɚɦɦɵ 

 

Ⱦɥɹ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɩɨɧɢɦɚɧɢɹ ɥɨɝɢɤɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɤɨɧɬɟɤɫɬɧɚɹ 

ɞɢɚɝɪɚɦɦɚ ɛɵɥɚ ɪɚɡɛɢɬɚ ɧɚ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: Нɚɩɢɫɚɬɶ ɫɰɟɧɚɪɢɣ; ɋɨɡɞɚɬɶ 

3D ɦɨɞɟɥɢ; Аɧɢɦɢɪɨɜɚɬɶ ɦɨɞɟɥɢ; Ⱦɨɛɚɜɢɬɶ ɩɨɡɧɚɜɚɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ; 

ɉɪɟɞɨɫɬɚɜɢɬɶ ɝɨɬɨɜɵɣ ɩɪɨɞɭɤɬ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ ɜɵɯɨɞɟ ɩɨɥɭɱɢɬɶ 

Ƚɨɬɨɜɵɣ ɪɨɥɢɤ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɚɠɞɵɣ ɢɡ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ.  

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɞɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɋɨɡɞɚɬɶ 3D 

ɦɨɞɟɥɶ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 12.  

ɉɪɢɧɰɢɩ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɪɚɡɛɢɟɧɢɢ ɫɥɨɠɧɨɝɨ ɩɪɨɰɟɫɫɚ 

ɧɚ ɫɨɫɬɚɜɥɹɸɳɢɟ ɟɝɨ ɮɭɧɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ ɞɟɬɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɦɨɞɟɥɢ. 

Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɟɩɟɧɧɨ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨ ɩɪɟɞɫɬɚɜɥɹɬɶ 

ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɜ ɜɢɞɟ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɨɬɞɟɥɶɧɵɯ ɞɢɚɝɪɚɦɦ, ɱɬɨ 

ɞɟɥɚɟɬ ɟɟ ɦɟɧɟɟ ɩɟɪɟɝɪɭɠɟɧɧɨɣ ɢ ɥɟɝɤɨɣ ɞɥɹ ɩɨɧɢɦɚɧɢɹ [9]. 
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Ɋɢɫɭɧɨɤ 12 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ «ɋɨɡɞɚɬɶ 3D ɦɨɞɟɥɶ»  

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɜɯɨɞɟ ɛɭɞɟɬ Ƚɨɬɨɜɵɣ ɫɰɟɧɚɪɢɣ. ɋɰɟɧɚɪɢɣ ɪɟɝɭɥɢɪɭɟɬ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɜ ɪɨɥɢɤɟ, ɢ ɩɨɫɥɟ ɟɝɨ ɫɨɡɞɚɧɢɹ ɪɚɡɪɚɛɨɬɱɢɤ ɛɭɞɟɬ 

ɡɧɚɬɶ, ɤɚɤɢɟ 3D ɦɨɞɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɪɨɥɢɤɟ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ.  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ 3D ɦɨɞɟɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ: ɋɨɡɞɚɬɶ 

ɝɟɨɦɟɬɪɢɸ ɦɨɞɟɥɢ; Ɍɟɤɫɬɭɪɢɪɨɜɚɬɶ ɨɛɴɟɤɬ; ȼɵɫɬɪɨɢɬɶ ɬɨɱɤɭ ɧɚɛɥɸɞɟɧɢɹ; 

3D ɜɢɡɭɚɥɢɡɚɰɢɹ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɜɵɯɨɞɟ ɩɨɥɭɱɢɬɫɹ 

Ƚɨɬɨɜɚɹ 3D ɦɨɞɟɥɶ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɩɨɦɨɳɶɸ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ɜɚɪɢɚɧɬɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ, ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɮɭɧɤɰɢɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ.  

 

2.2 Ɋɚɡɪɚɛɨɬɤɚ 3D-ɦɨɞɟɥɟɣ 

 

ȼ ɰɟɧɬɪɟ ɜɧɢɦɚɧɢɹ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ» 

ɧɚɯɨɞɢɬɫɹ ɸɪɬɚ, ɩɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚɱɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢɦɟɧɧɨ ɫ ɧɟɟ.  

ɉɟɪɜɵɦ ɲɚɝɨɦ ɩɪɢ ɫɨɡɞɚɧɢɢ ɸɪɬɵ ɛɭɞɟɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɤɪɵɲɢ. Ⱦɥɹ 

ɷɬɨɝɨ ɜ ɨɛɴɟɤɬɧɨɦ ɪɟɠɢɦɟ Object mode ɞɨɛɚɜɥɹɟɬɫɹ ɨɛɴɟɤɬ «ɐɢɥɢɧɞɪ» ɫ 
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ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ Shift+A > Mesh > Cylinder, ɡɚɬɟɦ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ 

ɧɚɫɬɪɨɣɤɢ ɮɢɝɭɪɵ ɰɢɥɢɧɞɪɭ ɡɚɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɪɲɢɧ Vertices 

– 8. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɠɚɬɶ ɰɢɥɢɧɞɪ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚ Scale (S).  

ɉɨɫɥɟ ɷɬɨɝɨ ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɜ ɪɟɠɢɦ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ Edit mode, ɜɵɞɟɥɢɬɶ 

ɜɫɟ ɜɟɪɯɧɢɟ ɝɪɚɧɢ ɰɢɥɢɧɞɪɚ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɫɬɪɭɦɟɧɬ Extrude (ȿ). Ⱦɚɧɧɵɣ 

ɢɧɫɬɪɭɦɟɧɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɵɬɹɝɢɜɚɧɢɹ ɜɵɞɟɥɟɧɧɵɯ ɝɪɚɧɟɣ ɰɢɥɢɧɞɪɚ ɜɜɟɪɯ, 

ɱɬɨɛɵ ɤɪɵɲɚ ɧɟ ɛɵɥɚ ɩɥɨɫɤɨɣ, ɚɧɚɥɨɝɢɱɧɵɟ ɞɟɣɫɬɜɢɹ ɧɭɠɧɨ ɩɪɨɞɟɥɚɬɶ ɫ 

ɧɢɠɧɢɦɢ ɝɪɚɧɹɦɢ, ɱɬɨɛɵ ɤɪɵɲɚ ɧɟ ɛɵɥɚ ɩɥɨɫɤɨɣ ɫɧɢɡɭ.  

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧɢɟ ɝɪɚɧɟɣ ɧɚ ɤɪɵɲɟ ɫ ɩɨɦɨɳɶɸ 

ɢɧɫɬɪɭɦɟɧɬɚ Bevel Vertices (Ctrl + Shift + B), ɷɬɨ ɧɭɠɧɨ ɫɞɟɥɚɬɶ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɜɞɚɜɢɬɶ ɨɛɪɚɡɨɜɚɜɲɭɸɫɹ ɮɢɝɭɪɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɵɦɨɯɨɞɚ. Ⱦɚɥɟɟ ɫ ɩɨɦɨɳɶɸ 

ɢɧɫɬɪɭɦɟɧɬɚ Extrude (ȿ) ɧɭɠɧɨ ɜɞɚɜɢɬɶ ɫɟɪɟɞɢɧɭ ɤɪɵɲɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɩɨɥɭɱɚɟɬɫɹ ɞɵɦɨɯɨɞ.  

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɫɨɡɞɚɧɢɟ ɫɬɟɧ ɸɪɬɵ. ɋɬɟɧɵ ɫɨɫɬɨɹɬ ɢɡ ɛɪɟɜɟɧ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɮɢɝɭɪɨɣ ɛɭɞɟɬ ɰɢɥɢɧɞɪ. Ʉɨɥɢɱɟɫɬɜɨ 

ɜɟɪɲɢɧ ɧɚɫɬɪɚɢɜɚɬɶ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɬɚɤ ɤɚɤ ɩɪɢ ɛɨɥɶɲɟɦ ɢɯ ɤɨɥɢɱɟɫɬɜɟ 

ɛɪɟɜɧɨ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɛɨɥɟɟ ɧɚɬɭɪɚɥɶɧɨ, ɬ.ɟ. Vertices – 32.  

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɛɪɟɜɧɨ ɩɨɞɯɨɞɹɳɟɝɨ ɪɚɡɦɟɪɚ, ɢɫɩɨɥɶɡɨɜɚɜ 

ɢɧɫɬɪɭɦɟɧɬ Scale (S). ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɪɟɜɧɨ ɛɭɞɟɬ ɝɨɬɨɜɨ ɧɭɠɧɨ ɩɟɪɟɞɜɢɧɭɬɶ 

ɟɝɨ ɩɪɚɜɢɥɶɧɵɦ ɭɝɥɨɦ ɢɧɫɬɪɭɦɟɧɬɨɦ Rotate (R + Y, R +X, R + Z ) ɢ ɩɨɫɬɚɜɢɬɶ 

ɧɚ ɩɨɞɯɨɞɹɳɟɟ ɦɟɫɬɨ ɢɧɫɬɪɭɦɟɧɬɨɦ Move (G + X, G + Y, G + Z).  

Ɉɞɧɨɝɨ ɛɪɟɜɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɫɬɟɧɵ, ɩɨɷɬɨɦɭ ɧɭɠɧɨ ɩɪɢɦɟɧɢɬɶ ɤ ɧɟɦɭ 

ɦɨɞɢɮɢɤɚɬɨɪ Array, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬ ɦɚɫɫɢɜ ɤɨɩɢɣ ɡɚɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ, ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɞɨɫɬɚɬɨɱɧɨ 7 ɤɨɩɢɣ.  

Ⱥɧɚɥɨɝɢɱɧɨ ɞɚɧɧɨɣ ɱɚɫɬɢ ɫɬɟɧɵ ɫɨɡɞɚɸɬɫɹ ɨɫɬɚɥɶɧɵɟ ɟɟ ɱɚɫɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 13 ɩɨɤɚɡɚɧɚ ɝɨɬɨɜɚɹ ɤɪɵɲɚ ɢ ɱɚɫɬɶ ɫɬɟɧɵ.  
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Ɋɢɫɭɧɨɤ 13 – Ʉɪɵɲɚ ɢ ɫɬɟɧɚ ɸɪɬɵ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɫɨɡɞɚɧɢɟ ɞɜɟɪɢ. Ⱦɥɹ ɷɬɨɝɨ ɚɧɚɥɨɝɢɱɧɨ ɫ 

ɰɢɥɢɧɞɪɨɦ ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ ɩɥɨɫɤɨɫɬɶ Plane, ɩɪɢɜɟɫɬɢ ɟɟ ɤ ɪɚɡɦɟɪɭ ɞɨɫɤɢ 

ɢɧɫɬɪɭɦɟɧɬɨɦ Scale (S) ɢ ɩɟɪɟɦɟɫɬɢɬɶ ɧɚ ɩɨɞɯɨɞɹɳɟɟ ɦɟɫɬɨ. Ɂɚɬɟɦ ɩɪɢɦɟɧɢɬɶ ɤ 

ɞɨɫɤɟ ɦɨɞɢɮɢɤɚɬɨɪ Array ɢ ɞɨɛɚɜɢɬɶ 5 ɟɟ ɤɨɩɢɣ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɤ ɞɜɟɪɢ 

ɞɨɛɚɜɥɹɟɬɫɹ ɮɭɪɧɢɬɭɪɚ ɢ ɪɭɱɤɚ. Ⱦɜɟɪɶ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

 

 

Ɋɢɫɭɧɨɤ 14 – Ⱦɜɟɪɶ ɸɪɬɵ 
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ɉɨɫɥɟɞɧɢɦ ɷɥɟɦɟɧɬɨɦ ɸɪɬɵ ɹɜɥɹɟɬɫɹ ɩɨɥ. ɑɬɨɛɵ ɫɞɟɥɚɬɶ ɩɨɥ, 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɰɢɥɢɧɞɪ, ɡɚɞɚɬɶ ɟɦɭ 8 ɝɪɚɧɟɣ, ɭɦɟɧɶɲɢɬɶ ɲɢɪɢɧɭ ɢ 

ɩɨɞɨɛɪɚɬɶ ɪɚɡɦɟɪ, ɜɫɟ ɷɬɢ ɲɚɝɢ ɩɪɨɞɟɥɵɜɚɥɢɫɶ ɪɚɧɟɟ. Ƚɨɬɨɜɵɣ ɩɨɥ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 15. 

 

 

 

Ɋɢɫɭɧɨɤ 15 – ɉɨɥ ɸɪɬɵ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɪɚɡɜɟɪɬɤɚ ɨɛɴɟɤɬɨɜ ɦɨɞɟɥɢ. ɇɚɢɛɨɥɟɟ ɝɢɛɤɢɣ 

ɫɩɨɫɨɛ ɨɬɨɛɪɚɠɟɧɢɹ 2D-ɬɟɤɫɬɭɪ ɧɚ ɬɪёɯɦɟɪɧɨɦ ɨɛɴɟɤɬɟ ɹɜɥɹɟɬɫɹ UV-ɪɚɡɜёɪɬɤɚ. 

Ⱦɚɧɧɵɣ ɩɪɨɰɟɫɫ ɪɚɫɩɨɥɚɝɚɟɬ ɬɪёɯɦɟɪɧɭɸ ɦɨɞɟɥɶ ɧɚ ɩɥɨɫɤɨɫɬɢ, ɤɨɬɨɪɚɹ 

ɧɚɡɵɜɚɟɬɫɹ UV-ɪɚɡɜёɪɬɤɨɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ UV-ɪɚɡɜёɪɬɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɚɥɢɡɦ 

ɦɨɞɟɥɹɦ ɢ ɜɵɫɨɤɭɸ ɞɟɬɚɥɢɡɚɰɢɸ, ɤɨɬɨɪɵɯ ɧɟɜɨɡɦɨɠɧɨ ɞɨɫɬɢɱɶ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɰɟɞɭɪɧɵɯ ɬɟɤɫɬɭɪ [10]. 

Ɋɚɡɜɟɪɬɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɪɟɠɢɦɟ UV-Editing ɩɨɫɪɟɞɫɬɜɨɦ ɜɵɞɟɥɟɧɢɹ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɪɚɧɟɣ. ȼ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɷɤɪɚɧ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɜɢɞ 

ɦɨɞɟɥɢ ɢ ɜɢɞ ɪɚɡɜɟɪɬɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɝɥɹɞɧɨ ɜɢɞɟɬɶ ɪɟɡɭɥɶɬɚɬ. Ɍɟɤɫɬɭɪɵ 

ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɥɨɠɟɧɵ ɧɚ ɜɫɟ ɨɛɴɟɤɬɵ ɸɪɬɵ: ɤɪɵɲɭ, ɩɨɥ, ɫɬɟɧɵ, ɞɜɟɪɶ, 

ɮɭɪɧɢɬɭɪɚ ɢ ɪɭɱɤɚ ɞɜɟɪɢ. ɇɚ ɪɢɫɭɧɤɟ 16 ɩɨɤɚɡɚɧɚ UV-ɪɚɡɜёɪɬɤɚ ɫɬɟɧɵ. 
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Ɋɢɫɭɧɨɤ 16 – UV-ɪɚɡɜёɪɬɤɚ ɫɬɟɧɵ ɸɪɬɵ 

 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɜɟɪɬɤɢ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɬɟɤɫɬɭɪɢɪɨɜɚɧɢɸ. 

 

2.3 Ɍɟɤɫɬɭɪɢɪɨɜɚɧɢɟ 3D-ɦɨɞɟɥɟɣ 

 

Ɍɟɤɫɬɭɪɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ 

ɜɢɡɭɚɥɢɡɚɰɢɢ ɬɪɟɯɦɟɪɧɨɝɨ ɨɛɴɟɤɬɚ. ɋɨɡɞɚɧɢɟ ɬɟɤɫɬɭɪɵ ɢ ɟɟ ɧɚɥɨɠɟɧɢɟ ɧɚ 

ɦɨɞɟɥɶ ɨɩɪɟɞɟɥɹɸɬ ɟɟ ɤɚɱɟɫɬɜɨ, ɪɟɚɥɢɫɬɢɱɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ. Ⱦɥɹ ɧɚɥɨɠɟɧɢɹ 

ɬɟɤɫɬɭɪ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ Substance Painter. 

Substance Painter – ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɬɟɤɫɬɭɪɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɢɥɢ 

ɩɟɪɫɨɧɚɠɟɣ, ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɜ ɧɟɦ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɫɥɨɹɯ. ɉɨ ɭɦɨɥɱɚɧɢɸ, 

Substance Painter ɩɪɟɞɥɚɝɚɟɬ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɦɚɬɟɪɢɚɥɨɜ, ɨɞɧɚɤɨ ɜ 

ɩɪɨɝɪɚɦɦɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɦɚɬɟɪɢɚɥ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɢɛɥɢɨɬɟɤɚ ɦɚɬɟɪɢɚɥɨɜ ɫɬɚɧɨɜɢɬɫɹ ɲɢɪɟ ɫ ɤɚɠɞɵɦ 

ɧɨɜɵɦ ɩɪɨɟɤɬɨɦ [11].  

Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɦɨɞɟɥɶ ɸɪɬɵ ɜ ɮɨɪɦɚɬɟ obj (File 

> Export > Wavefront). ɗɬɨ ɧɭɠɧɨ ɫɞɟɥɚɬɶ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɦɩɨɪɬɚ ɜ Substance 

Painter. ɑɬɨɛɵ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɦɨɞɟɥɶ ɜ ɩɪɨɝɪɚɦɦɭ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ 
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Substance Painter, ɡɚɬɟɦ File > Import recourses > Add. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɦɨɞɟɥɶ 

ɨɬɤɪɵɥɚɫɶ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɧɚɥɨɠɟɧɢɸ ɬɟɤɫɬɭɪɵ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɦɨɞɟɥɢ 

ɬɟɤɫɬɭɪɢɪɭɟɬɫɹ ɩɨ ɨɬɞɟɥɶɧɨɫɬɢ. ɑɬɨɛɵ ɧɚɥɨɠɢɬɶ ɬɟɤɫɬɭɪɭ ɧɚ ɫɬɟɧɵ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɛɪɟɜɧɨ, ɫɨɡɞɚɬɶ ɫɥɨɣ ɜɨ ɜɤɥɚɞɤɟ Layers ɢ ɩɟɪɟɧɟɫɬɢ 

ɡɚɠɚɬɨɣ ɤɥɚɜɢɲɟɣ ɦɵɲɢ ɩɨɞɯɨɞɹɳɭɸ ɬɟɤɫɬɭɪɭ ɜ ɫɨɡɞɚɧɧɵɣ ɫɥɨɣ. ȼɤɥɚɞɤɚ ɫ 

ɦɚɬɟɪɢɚɥɚɦɢ ɬɟɤɫɬɭɪ ɧɚɯɨɞɢɬɫɹ ɧɚ ɧɢɠɧɟɣ ɩɚɧɟɥɢ ɩɨ ɰɟɧɬɪɭ. Ⱦɚɥɟɟ ɜɨ ɜɤɥɚɞɤɟ 

Properties ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɢɡɭɚɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɬɟɤɫɬɭɪɵ. ɇɚ ɪɢɫɭɧɤɟ 17 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚɥɨɠɟɧɢɟ ɬɟɤɫɬɭɪ ɧɚ ɛɪɟɜɧɚ.  

 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɍɟɤɫɬɭɪɢɪɨɜɚɧɢɟ ɜ Substance Painter 

 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɩɪɨɢɫɯɨɞɢɬ ɧɚɥɨɠɟɧɢɟ ɬɟɤɫɬɭɪ ɧɚ ɜɫɟ ɨɛɴɟɤɬɵ 

ɸɪɬɵ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɬɟɤɫɬɭɪɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɷɤɫɩɨɪɬ 

ɦɨɞɟɥɢ (File > Export mesh) ɢ ɢɦɩɨɪɬ ɜ ɩɪɨɝɪɚɦɦɭ ɞɥɹ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ 

ɤɨɬɨɪɨɣ ɪɚɡɪɚɛɚɬɵɜɚɥɚɫɶ ɦɨɞɟɥɶ ɸɪɬɵ, Blender (File > Import > Wavefront). 

ɉɨɫɥɟ ɢɦɩɨɪɬɚ ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɩɨɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶ ɸɪɬɵ. Ⱦɥɹ 

ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ ɦɨɞɟɥɢ ɛɪɟɜɧɚ ɧɭɠɧɨ ɩɨɤɪɭɬɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɢɧɫɬɪɭɦɟɧɬ Rotate, 

ɚ ɬɚɤɠɟ ɫɞɟɥɚɬɶ ɢɯ ɪɚɡɧɨɣ ɞɥɢɧɵ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚ Scale. Ƚɨɬɨɜɚɹ 

ɦɨɞɟɥɶ ɸɪɬɵ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 18. 
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Ɋɢɫɭɧɨɤ 18 – ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ 

 

Ⱦɚɥɟɟ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɫɨɡɞɚɸɬɫɹ ɜɫɟ ɩɪɟɞɦɟɬɵ ɛɵɬɚ ɜɧɭɬɪɢ ɸɪɬɵ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɡɦɟɫɬɢɬɶ ɨɛɴɟɤɬ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɦɟɫɬɟ, ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɤɥɚɜɢɲɚ G, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɦɟɳɟɧɢɟ, ɚ ɬɚɤɠɟ ɩɨɜɟɪɧɭɬɶ ɦɨɞɟɥɶ ɜ 

ɧɭɠɧɵɣ ɭɝɨɥ ɩɨɦɨɠɟɬ ɤɥɚɜɢɲɚ R. Ɋɟɡɭɥɶɬɚɬ ɧɚɩɨɥɧɟɧɢɹ ɸɪɬɵ ɪɚɡɥɢɱɧɵɦɢ 

ɩɪɟɞɦɟɬɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 19. 

 

 

 

Ɋɢɫɭɧɨɤ 19 – Ɇɨɞɟɥɶ ɸɪɬɵ ɜɧɭɬɪɢ, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 19, ɥɢɫɬ 2 

 

ɉɨɦɢɦɨ ɸɪɬɵ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɟɪɫɨɧɚɠ-ɩɨɜɟɫɬɜɨɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 20. 

 

 

 

Ɋɢɫɭɧɨɤ 20 – ɉɟɪɫɨɧɚɠ- ɩɨɜɟɫɬɜɨɜɚɬɟɥɶ, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 20, ɥɢɫɬ 2 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɩɟɪɫɨɧɚɠɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ ɫɨɡɞɚɧɢɸ ɤɨɫɬɟɣ 

ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɚɧɢɦɚɰɢɢ. 

 

2.4 Rigging ɩɟɪɫɨɧɚɠɚ ɪɨɥɢɤɚ 

 

Rigging (ɪɢɝɝɢɧɝ, ɪɢɝ) – ɷɬɨ ɩɨɞɝɨɬɨɜɤɚ 3D-ɦɨɞɟɥɢ ɩɟɪɫɨɧɚɠɚ ɤ 

ɚɧɢɦɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɜɧɭɬɪɢ ɡɚɪɚɧɟɟ ɨɬɪɢɫɨɜɚɧɧɨɣ ɡɚɝɨɬɨɜɤɢ ɪɚɡɦɟɲɚɟɬɫɹ 

ɪɢɝ – ɧɚɛɨɪ ɜɢɪɬɭɚɥɶɧɵɯ ɫɭɫɬɚɜɨɜ ɢ ɤɨɫɬɟɣ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 

ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɵɟ ɬɪɚɧɫɮɨɪɦɚɰɢɢ.  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɚɜɞɨɩɨɞɨɛɧɨɝɨ ɪɢɝɚ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɬɟɥɚ ɫɥɟɞɭɟɬ ɡɚɪɚɧɟɟ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɬɶ ɨɬɪɢɫɨɜɚɧɧɭɸ ɦɨɞɟɥɶ ɧɚ ɪɚɛɨɱɟɦ ɩɨɥɟ ɬɚɤ, ɱɬɨɛɵ ɨɫɶ ɟɟ 

ɫɢɦɦɟɬɪɢɢ ɩɪɢɯɨɞɢɥɚɫɶ ɩɨ ɰɟɧɬɪɭ ɤɨɨɪɞɢɧɚɬ. ɋɨɡɞɚɧɢɟ ɫɤɟɥɟɬɚ ɧɚɱɢɧɚɟɬɫɹ ɫ 

ɢɧɫɬɪɭɦɟɧɬɨɜ Armature: ɨɧɢ ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɜɚɬɶ ɢ ɩɟɪɟɦɟɳɚɬɶ ɤɨɫɬɢ – 

ɜɵɫɨɤɢɟ ɩɢɪɚɦɢɞɵ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɜɪɚɳɚɬɶ, ɭɜɟɥɢɱɢɜɚɬɶ ɢɥɢ ɭɦɟɧɶɲɚɬɶ, 
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ɩɟɪɟɦɟɳɚɬɶ ɩɨ ɬɟɥɭ ɦɨɞɟɥɢ [12].  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɚɪɦɚɬɭɪɵ (ɪɢɝɚ) ɦɨɞɟɥɢ ɩɟɪɫɨɧɚɠɚ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ 

ɟɝɨ ɜ ɰɟɧɬɪɟ ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ (x; y; z), ɞɚɥɟɟ ɤɨɦɛɢɧɚɰɢɹ ɤɥɚɜɢɲ Shift + A 

ɩɨɡɜɨɥɢɬ ɞɨɛɚɜɢɬɶ ɜ ɩɪɨɟɤɬ ɫɬɚɧɞɚɪɬɧɵɣ ɪɢɝ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 21.  

 

 

 

Ɋɢɫɭɧɨɤ 21 – Ⱦɨɛɚɜɥɟɧɢɟ ɪɢɝɚ ɜ ɩɪɨɟɤɬ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 21, ɥɢɫɬ 2 
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Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɨɬɧɟɫɬɢ ɪɚɡɦɟɪ ɦɨɞɟɥɢ ɢ ɚɪɦɚɬɭɪɵ ɩɪɢ ɩɨɦɨɳɢ 

ɤɥɚɜɢɲɢ S. Ɋɟɞɚɤɬɢɪɨɜɚɬɶ ɚɪɦɚɬɭɪɭ ɧɭɠɧɨ ɜ ɪɟɠɢɦɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ Edit Mode, 

ɞɥɹ ɷɬɨɝɨ ɩɨɫɥɟ ɜɵɞɟɥɟɧɢɹ ɚɪɦɚɬɭɪɵ, ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɚ ɩɪɨɢɫɯɨɞɢɬ 

ɧɚɠɚɬɢɟɦ ɤɥɚɜɢɲɢ Tab.  

Ʉɨɫɬɢ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɫɢɦɦɟɬɪɢɱɧɨ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɦɨɞɟɥɢ, 

ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɏ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɷɤɪɚɧɚ. Ȼɥɚɝɨɞɚɪɹ 

ɷɬɨɦɭ, ɤ ɩɪɢɦɟɪɭ, ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɥɟɜɨɣ ɤɨɫɬɢ ɩɪɟɞɩɥɟɱɶɹ, ɩɪɚɜɚɹ ɤɨɫɬɶ 

ɛɭɞɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɢ ɜ ɬɨ ɠɟ ɦɟɫɬɨ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ.  

ɉɨɫɥɟ ɷɬɨɝɨ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɫɫɬɚɧɨɜɤɟ ɤɨɫɬɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɱɚɫɬɹɦ ɬɟɥɚ ɦɨɞɟɥɢ. ɇɚ ɪɢɫɭɧɤɟ 22 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɚɪɦɚɬɭɪɵ. 

 

 

 

Ɋɢɫɭɧɨɤ 22 – ɋɯɟɦɚ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɚɪɦɚɬɭɪɵ 

 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɦɨɠɧɨ ɧɚɫɬɪɨɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɡɦɟɳɟɧɢɹ ɤɨɫɬɟɣ, ɨɧɢ ɨɤɚɠɭɬɫɹ ɜɧɭɬɪɢ ɦɨɞɟɥɢ ɢ ɩɨɬɟɪɹɸɬ ɜɢɞɢɦɨɫɬɶ. Ⱦɥɹ 

ɷɬɨɝɨ ɜ ɩɪɚɜɨɦ ɨɤɧɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɜɤɥɚɞɤɟ 

Armature > Viewport Display > In Front. ɉɨɫɥɟ ɷɬɨɝɨ ɤɨɫɬɢ ɧɟ ɛɭɞɭɬ ɩɪɨɩɚɞɚɬɶ 
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ɢɡ ɩɨɥɹ ɡɪɟɧɢɹ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɧɢɦɢ ɛɭɞɟɬ ɭɞɨɛɧɨ. ɋɨɨɬɧɨɲɟɧɢɟ ɦɨɞɟɥɢ 

ɢ ɪɢɝɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 23. 

 

 

 

Ɋɢɫɭɧɨɤ 23 – ɉɟɪɫɨɧɚɠ ɫ ɪɢɝɨɦ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 23, ɥɢɫɬ 2 
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ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɫɫɬɚɧɨɜɤɢ ɚɪɦɚɬɭɪɵ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜ 

ɨɛɴɟɤɬɧɵɣ ɪɟɠɢɦ Object Mode ɢ ɨɛɴɟɞɢɧɢɬɶ ɚɪɦɚɬɭɪɭ ɢ ɦɨɞɟɥɶ. ɇɟɨɛɯɨɞɢɦɨ 

ɜɵɞɟɥɢɬɶ ɚɪɦɚɬɭɪɭ ɢ ɦɨɞɟɥɶ ɫ ɡɚɠɚɬɨɣ ɤɥɚɜɢɲɟɣ Shift. Ⱦɚɥɟɟ ɝɨɪɹɱɟɣ ɤɥɚɜɢɲɟɣ 

Ctrl + P ɨɛɴɟɞɢɧɹɟɦ ɦɨɞɟɥɢ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɧɚɡɧɚɱɟɧɢɟɦ ɪɨɞɢɬɟɥɹ (Set 

Parent To > With Automatic Weight).  

ɇɚ ɷɬɨɦ ɧɚɫɬɪɨɣɤɚ ɚɪɦɚɬɭɪɵ ɡɚɜɟɪɲɟɧɚ. Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɤɨɪɪɟɤɬɧɨɫɬɢ 

ɪɚɛɨɬɵ ɪɢɝɚ ɩɟɪɟɯɨɞɢɦ ɜ ɪɟɠɢɦ ɩɨɡɢɪɨɜɚɧɢɹ Pose Mode ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ 

Tab. ɇɚ ɪɢɫɭɧɤɟ 24 ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ ɩɟɪɫɨɧɚɠɚ ɫ ɝɨɬɨɜɵɦ ɢ ɩɪɨɜɟɪɟɧɧɵɦ 

ɪɢɝɨɦ.  

 

 

 

Ɋɢɫɭɧɨɤ 24 – Ɂɚɜɟɪɲɟɧɧɵɣ Rigging 

 

2.5 ɇɚɫɬɪɨɣɤɚ HDRI 

 

HDRI (High Dynamic Range Imaging) – ɷɬɨ ɩɚɧɨɪɚɦɧɚɹ ɮɨɬɨɝɪɚɮɢɹ, 

ɤɨɬɨɪɚɹ ɨɯɜɚɬɵɜɚɟɬ ɜɫɟ ɭɝɥɵ ɡɪɟɧɢɹ ɫ ɨɞɧɨɣ ɬɨɱɤɢ ɢ ɫɨɞɟɪɠɢɬ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɰɟɧɵ 

[13]. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ HDRI ɢɡɨɛɪɚɠɟɧɢɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɜ 
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ɤɚɱɟɫɬɜɟ ɨɫɜɟɳɟɧɢɹ, ɧɨ ɢ ɜ ɪɨɥɢ ɮɨɧɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. ȼ ɪɨɥɢɤɟ ɸɪɬɭ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɚɡɵɜɚɬɶ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ, ɚ ɡɧɚɱɢɬ ɫɬɚɬɢɱɧɨɟ ɮɨɧɨɜɨɟ 

ɢɡɨɛɪɚɠɟɧɢɟ ɧɟ ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɨɧɨ ɧɚɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɸɪɬɵ. 

HDRI ɢɡɨɛɪɚɠɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜɨɤɪɭɝ ɸɪɬɵ, ɩɨɷɬɨɦɭ ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɨɛɡɨɪɚ ɧɟ 

ɩɨɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɮɨɧɚ.  

ɉɟɪɜɵɦ ɲɚɝɨɦ ɛɭɞɟɬ ɫɤɚɱɢɜɚɧɢɟ HDRI ɢɡɨɛɪɚɠɟɧɢɹ ɢɡ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. 

ɂɡɨɛɪɚɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɜ ɮɨɪɦɚɬɟ exr – ɮɨɪɦɚɬ ɝɪɚɮɢɱɟɫɤɢɯ ɮɚɣɥɨɜ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɲɢɪɨɤɢɦ ɞɢɧɚɦɢɱɟɫɤɢɦ ɞɢɚɩɚɡɨɧɨɦ ɹɪɤɨɫɬɢ. ɇɚ 

ɪɢɫɭɧɤɟ 25 ɩɨɤɚɡɚɧɨ ɢɡɨɛɪɚɠɟɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɜ ɪɨɥɢɤɟ. 

 

 

 

Ɋɢɫɭɧɨɤ 25 – HDRI ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɚɧɢɦɚɰɢɨɧɧɨɦ ɪɨɥɢɤɟ 

 

Ɋɚɛɨɬɚ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ HDRI ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɤɧɟ Shading. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɞɨɛɚɜɢɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɩɪɨɝɪɚɦɦɭ, ɧɟɨɛɯɨɞɢɦɨ ɜ ɩɪɚɜɨɦ ɨɤɧɟ ɧɚɠɚɬɶ ɧɚ 

ɢɤɨɧɤɭ World Properties, ɞɚɥɟɟ ɜ ɨɤɧɟ Color ɧɭɠɧɨ ɜɵɛɪɚɬɶ Environment Texture, 

ɩɨɫɥɟ ɷɬɨɝɨ ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɢɡɨɛɪɚɠɟɧɢɟ. 

ɉɪɨɰɟɫɫ ɞɨɛɚɜɥɟɧɢɹ HDRI ɢɡɨɛɪɚɠɟɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 26. 
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Ɋɢɫɭɧɨɤ 26 – Ⱦɨɛɚɜɥɟɧɢɟ HDRI ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɭ Blender 

 

ɉɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɪɢɫɭɧɤɚ, ɧɭɠɧɨ ɡɚɧɹɬɶɫɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟɦ ɟɝɨ 

ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɭɳɟɫɬɜɭɟɬ ɧɢɠɧɹɹ ɩɚɧɟɥɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɜ 

ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ ɢɡ ɬɪɟɯ ɧɨɞɨɜ:  

– ɞɨɛɚɜɥɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ (ɨɪɚɧɠɟɜɨɟ ɨɤɧɨ); 

–Background (ɨɤɧɨ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ);  

– Worid Output (ɤɪɚɫɧɨɟ ɨɤɧɨ).  

ȼ ɥɢɧɟɣɤɟ ɧɚɫɬɪɨɟɤ ɧɢɠɧɟɣ ɩɚɧɟɥɢ: 

– ɜɵɛɢɪɚɟɦ ɪɚɛɨɱɟɟ ɨɤɧɨ World;  

– ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɤɥɢɤɚɟɦ ɩɨ ɨɪɚɧɠɟɜɨɦɭ ɨɤɧɭ; 

– ɫɨɱɟɬɚɧɢɟɦ ɤɥɚɜɢɲ Ctrl + T ɜɵɡɵɜɚɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɤɧɚ ɫ 

ɧɚɫɬɪɨɣɤɨɣ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɪɢɫɭɧɤɚ.  

ɉɨɫɥɟ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɢɡɦɟɧɹɬɶ ɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ x, y, z ɞɨ ɬɟɯ ɩɨɪ, 

ɩɨɤɚ ɢɡɨɛɪɚɠɟɧɢɟ ɧɟ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɨɞɯɨɞɹɳɟɦ ɩɨɥɨɠɟɧɢɢ.  

ɇɚ ɪɢɫɭɧɤɟ 27 ɩɪɢɜɟɞɟɧɵ ɧɚɫɬɪɨɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɨɠɟɧɢɹ HDRI 

ɢɡɨɛɪɚɠɟɧɢɹ.  
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Ɋɢɫɭɧɨɤ 27 – ɇɚɫɬɪɨɣɤɚ HDRI ɢɡɨɛɪɚɠɟɧɢɹ  

 

ɇɚ ɷɬɨɦ ɧɚɫɬɪɨɣɤɚ HDRI ɢɡɨɛɪɚɠɟɧɢɹ ɡɚɜɟɪɲɟɧɚ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɣ 

ɪɚɛɨɬɟ ɞɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟ ɛɭɞɟɬ ɜɢɞɧɨ, ɬɚɤ ɤɚɤ ɨɧɨ ɩɨɹɜɥɹɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ 

ɟɝɨ ɪɟɞɚɤɬɢɪɨɜɚɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɤɧɟ.  

ȼɤɥɸɱɢɬɶ ɟɝɨ ɨɬɨɛɪɚɠɟɧɢɟ ɦɨɠɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɜ ɪɟɠɢɦ ɪɟɧɞɟɪɢɧɝɚ, ɚ 

ɬɚɤɠɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɧɞɟɪɚ ɜ ɮɢɧɚɥɟ ɪɚɛɨɬɵ ɨɧɨ ɬɚɤɠɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɟɧɨ. 

Ɉɬɨɛɪɚɠɟɧɢɟ HDRI ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ, ɩɨɷɬɨɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɟ ɜɤɥɸɱɚɬɶ ɟɝɨ ɛɟɡ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ.  

ɇɚ ɪɢɫɭɧɤɟ 28 ɢɡɨɛɪɚɠɟɧɚ ɝɨɬɨɜɚɹ ɧɚɫɬɪɨɣɤɚ HDRI ɢɡɨɛɪɚɠɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 28 – Ƚɨɬɨɜɨɟ HDRI ɢɡɨɛɪɚɠɟɧɢɟ  

 

2.6 ɇɚɫɬɪɨɣɤɚ ɤɚɦɟɪɵ 

 

Ʉɚɦɟɪɚ – ɷɬɨ ɨɛɴɟɤɬ, ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɜ Blender’ɟ ɜɟɞёɬɫɹ ɜɢɡɭɚɥɢɡɚɰɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬ ɱɚɫɬɶ ɫɰɟɧɵ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɜɢɞɧɚ ɧɚ 

ɨɬɪɢɫɨɜɚɧɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ. ɉɨ ɭɦɨɥɱɚɧɢɸ ɫɰɟɧɚ ɫɨɞɟɪɠɢɬ ɨɞɧɭ ɤɚɦɟɪɭ. Ɍɟɦ 

ɧɟ ɦɟɧɟɟ, ɫɰɟɧɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɧɟɫɤɨɥɶɤɨ ɤɚɦɟɪ, ɯɨɬɹ ɬɨɥɶɤɨ ɨɞɧɚ ɢɡ ɧɢɯ 

ɦɨɠɟɬ ɛɵɬɶ ɚɤɬɢɜɧɚ ɜ ɨɞɢɧ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ [14]. ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɚ ɨɞɧɚ ɤɚɦɟɪɚ. 

Ⱦɨɛɚɜɢɬɶ ɤɚɦɟɪɭ ɜ ɩɪɨɟɤɬ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɫɨɱɟɬɚɧɢɣ ɤɥɚɜɢɲ Shift + A, 

ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 29.  
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Ɋɢɫɭɧɨɤ 29 – Ⱦɨɛɚɜɥɟɧɢɟ ɤɚɦɟɪɵ ɜ ɩɪɨɟɤɬ 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɚɡɪɟɲɟɧɢɟ ɤɚɦɟɪɵ. ɋɞɟɥɚɬɶ ɷɬɨ 

ɦɨɠɧɨ, ɜɵɛɪɚɜ ɤɚɦɟɪɭ ɜ ɩɪɚɜɨɣ ɩɚɧɟɥɢ ɧɚɫɬɪɨɟɤ, ɜ ɨɤɧɟ Resolution: x = 1920, y 

= 1080 – ɷɬɨ ɫɬɚɧɞɚɪɬɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɷɤɪɚɧɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɫɬɪɨɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɚɞɪɨɜ ɜ ɫɟɤɭɧɞɭ ɜɨ ɜɤɥɚɞɤɟ Frame Rate, ɞɥɹ ɞɚɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɞɨɫɬɚɬɨɱɧɨ 24 fps, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 30. 

 

 

 

Ɋɢɫɭɧɨɤ 30 – ɇɚɫɬɪɨɣɤɚ ɤɚɦɟɪɵ  
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ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɧɚɫɬɪɨɣɤɚ ɷɤɜɢɜɚɥɟɧɬɧɨ ɮɨɤɭɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ. 

ɗɤɜɢɜɚɥɟɧɬɧɨɟ ɮɨɤɭɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ (ɗɎɊ) – ɭɫɥɨɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɫɢɫɬɟɦɵ ɨɛɴɟɤɬɢɜɚ ɢ ɦɚɬɪɢɰɵ, ɞɚɸɳɚɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɭɝɥɟ ɨɛɡɨɪɚ ɷɬɨɣ 

ɫɢɫɬɟɦɵ. Ɉɧɚ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤɨɟ ɮɨɤɭɫɧɨɟ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɛɵ ɩɨɥɧɨɤɚɞɪɨɜɨɦɭ 

ɨɛɴɟɤɬɢɜɭ ɧɚ ɩɨɥɧɨɤɚɞɪɨɜɨɣ ɤɚɦɟɪɟ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɚɤɨɣ ɠɟ ɭɝɨɥ ɨɛɡɨɪɚ [15]. 

Ɍɨ ɟɫɬɶ, ɗɎɊ ɜɥɢɹɟɬ ɧɚ ɬɨ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 

ɩɪɢɛɥɢɠɟɧɢɟ ɤɚɦɟɪɵ: ɱɟɦ ɛɨɥɶɲɟ ɱɢɫɥɨ, ɬɟɦ ɫɢɥɶɧɟɟ ɛɭɞɟɬ ɫɠɢɦɚɬɶɫɹ 

ɩɟɪɫɩɟɤɬɢɜɚ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɚɜɢɬɶ Focal Length 35 ɦɦ, 

ɬɚɤ ɤɚɤ ɷɬɚ ɜɟɥɢɱɢɧɚ ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɧɨɣ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 31. 

 

 

 

Ɋɢɫɭɧɨɤ 31 – ɇɚɫɬɪɨɣɤɚ ɷɤɜɢɜɚɥɟɧɬɧɨ ɮɨɤɭɫɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ 

 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɧɚɫɬɪɨɣɤɢ ɤɚɦɟɪɵ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɟɟ ɪɚɡɦɟɳɟɧɢɸ. 

ɉɪɢ ɧɚɠɚɬɢɢ 0 ɧɚ Numpud ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɫ ɜɢɞɨɦ ɤɚɦɟɪɵ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫ 

ɩɨɦɨɳɶɸ ɤɨɦɚɧɞ ɩɟɪɟɦɟɳɟɧɢɟ (G) ɢ ɜɪɚɳɟɧɢɟ (R) ɧɚɫɬɪɚɢɜɚɟɬɫɹ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɚɦɟɪɵ. ɇɚɫɬɪɨɟɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɤɚɦɟɪɵ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 32. 
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Ɋɢɫɭɧɨɤ 32 – ɉɨɥɨɠɟɧɢɟ ɤɚɦɟɪɵ ɜ ɩɪɨɟɤɬɟ 

 

2.7 Ɉɫɧɨɜɵ ɚɧɢɦɚɰɢɢ 

 

Blender ɩɪɟɞɧɚɡɧɚɱɟɧ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ. Ɉɧ 

ɜɤɥɸɱɚɟɬ ɨɛɲɢɪɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ ɫɨɜɪɟɦɟɧɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɧɢɦɚɰɢɢ. ȼ 

Blender ɦɨɠɧɨ ɚɧɢɦɢɪɨɜɚɬɶ ɩɟɪɟɦɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɢɡɦɟɧɟɧɢɟ 

ɢɯ ɮɨɪɦɵ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɭ ɤɨɫɬɟɣ, ɫɨɡɞɚɜɚɬɶ ɰɢɤɥɢɱɟɫɤɨɟ 

ɞɜɢɠɟɧɢɟ, ɩɟɪɟɦɟɳɟɧɢɟ ɩɨ ɬɪɚɟɤɬɨɪɢɢ ɢ ɞɪ. 

Ƚɥɚɜɧɵɦ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɧɢɦɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɨɧɹɬɢɟ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ.  

Ʉɥɸɱɟɜɨɣ ɤɚɞɪ – ɤɚɞɪ ɜ ɚɧɢɦɢɪɨɜɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 

ɧɚɪɢɫɨɜɚɧɧɵɣ ɢɥɢ ɢɧɵɦ ɨɛɪɚɡɨɦ ɫɨɡɞɚɧɧɵɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɚɧɢɦɚɬɨɪɨɦ. ȼ 

ɤɥɚɫɫɢɱɟɫɤɨɣ ɚɧɢɦɚɰɢɢ, ɤɨɝɞɚ ɜɫɟ ɤɚɞɪɵ ɪɢɫɨɜɚɥɢ ɚɧɢɦɚɬɨɪɵ, ɷɬɢ ɤɚɞɪɵ 

ɪɢɫɨɜɚɥ ɫɬɚɪɲɢɣ ɯɭɞɨɠɧɢɤ, ɚ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɤɚɞɪɵ ɨɫɬɚɜɥɹɥ ɭɱɟɧɢɤɚɦ. 

Ɍɟɩɟɪɶ ɚɧɢɦɚɬɨɪ ɫɨɡɞɚɟɬ ɬɨɥɶɤɨ ɩɟɪɜɵɣ ɢ ɩɨɫɥɟɞɧɢɣ ɤɚɞɪɵ ɩɪɨɫɬɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ȼɫɟ, ɱɬɨ ɦɟɠɞɭ ɧɢɦɢ, ɩɪɨɝɪɚɦɦɚ ɩɪɨɫɱɢɬɵɜɚɟɬ ɫɚɦɚ. 

Ɍɢɩɵ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ: 

– Keyframe (ɛɟɥɵɣ / ɠɟɥɬɵɣ ɛɪɢɥɥɢɚɧɬ). Ɉɛɵɱɧɵɣ ɤɥɸɱɟɜɨɣ ɤɚɞɪ. 

– Breakdown (ɦɚɥɟɧɶɤɢɣ ɝɨɥɭɛɨɣ ɚɥɦɚɡ). ɋɨɫɬɨɹɧɢɟ ɪɚɡɛɢɜɤɢ. ɇɚɩɪɢɦɟɪ, 

ɞɥɹ ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɤɥɸɱɟɜɵɦɢ ɩɨɡɚɦɢ. 
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– Moving Hold (ɬɟɦɧɨ-ɫɟɪɵɣ / ɨɪɚɧɠɟɜɵɣ ɛɪɢɥɥɢɚɧɬ). Ʉɥɸɱɟɜɨɣ ɤɚɞɪ, 

ɤɨɬɨɪɵɣ ɞɨɛɚɜɥɹɟɬ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɜɢɠɟɧɢɹ ɜɨɤɪɭɝ ɭɞɟɪɠɢɜɚɸɳɟɣ 

ɩɨɡɵ.  

– Extreme (ɛɨɥɶɲɨɣ ɪɨɡɨɜɵɣ ɛɪɢɥɥɢɚɧɬ). "ɗɤɫɬɪɟɦɚɥɶɧɨɟ" ɫɨɫɬɨɹɧɢɟ ɢɥɢ 

ɤɚɤɚɹ-ɬɨ ɞɪɭɝɚɹ ɰɟɥɶ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 

– Jitter (ɤɪɨɲɟɱɧɵɣ ɡɟɥɟɧɵɣ ɛɪɢɥɥɢɚɧɬ). ɇɚɩɨɥɧɢɬɟɥɶ ɢɥɢ ɡɚɩɟɱɟɧɧɵɣ 

ɤɥɸɱɟɜɨɣ ɤɚɞɪ.  

ȼ Blender ɟɫɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɪɟɞɚɤɬɨɪ Timeline, ɩɨɡɜɨɥɹɸɳɢɣ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɤɚɞɪɚɦ, ɫɨɡɞɚɜɚɬɶ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ ɢ ɞɪ. Ʉɚɞɪ – ɷɬɨ ɦɨɦɟɧɬ 

ɢɥɢ ɤɨɪɨɬɤɢɣ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ. Ɉɞɧɚɤɨ ɭ ɤɚɞɪɚ ɜɫɟ ɠɟ ɟɫɬɶ ɞɥɢɬɟɥɶɧɨɫɬɶ. Ɉɧɚ 

ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɫɤɨɥɶɤɨ "ɩɪɨɤɪɭɱɢɜɚɟɬɫɹ" ɤɚɞɪɨɜ ɜ ɫɟɤɭɧɞɭ. ɑɟɦ ɛɨɥɶɲɟ FPS, 

ɬɨ ɟɫɬɶ ɱɟɦ ɤɨɪɨɱɟ ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɚɞɪɨɜ, ɬɟɦ ɩɥɚɜɧɟɟ ɩɟɪɟɯɨɞɵ, ɤɚɱɟɫɬɜɟɧɧɟɟ 

ɚɧɢɦɚɰɢɹ. Ɉɞɧɚɤɨ ɭɜɟɥɢɱɟɧɢɟ FPS ɭɜɟɥɢɱɢɜɚɟɬ ɪɚɡɦɟɪ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɢ 

ɧɚɝɪɭɠɚɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ. ȼ ɫɬɚɪɬɨɜɨɦ ɮɚɣɥɟ 

ɪɟɞɚɤɬɨɪ Timeline ɧɚɯɨɞɢɬɫɹ ɜ ɧɢɠɧɟɣ ɨɛɥɚɫɬɢ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 33.  

 

 

 

Ɋɢɫɭɧɨɤ 33 –Timeline ɪɟɞɚɤɬɨɪ 

 

Ƚɥɚɜɧɵɦ ɨɛɴɟɤɬɨɦ ɪɟɞɚɤɬɨɪɚ Timeline ɹɜɥɹɟɬɫɹ ɤɚɞɪɢɪɨɜɚɧɧɚɹ ɲɤɚɥɚ 

ɜɪɟɦɟɧɢ. ȼɜɟɪɯɭ ɭ ɧɟɟ ɟɫɬɶ ɪɚɡɦɟɬɤɚ ɫ ɲɚɝɨɦ ɜ 10 ɤɚɞɪɨɜ. 
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ȿɫɥɢ ɧɚɜɟɫɬɢ ɦɵɲɶ ɧɚ ɩɨɥɨɫɭ ɩɪɨɤɪɭɬɤɢ ɜɧɢɡɭ, ɡɚɠɚɬɶ ɥɟɜɭɸ ɤɧɨɩɤɭ ɢ 

ɩɨɞɜɢɝɚɬɶ, ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɲɤɚɥɚ ɭɯɨɞɢɬ ɤɚɤ ɞɚɥɶɲɟ ɜ ɩɥɸɫ, ɬɚɤ ɢ ɜ ɦɢɧɭɫ. 

Ⱦɪɭɝɨɣ ɫɩɨɫɨɛ ɫɞɜɢɝɚ ɲɤɚɥɵ – ɡɚɠɚɬɶ ɫɪɟɞɧɸɸ ɤɧɨɩɤɭ ɦɵɲɢ ɧɚ ɫɚɦɨɣ ɲɤɚɥɟ. 

ɉɪɨɤɪɭɬɤɚ ɤɨɥɟɫɚ ɦɵɲɢ, ɤɥɚɜɢɲɢ ɩɥɸɫ ɢ ɦɢɧɭɫ ɤɥɚɜɢɚɬɭɪɵ ɦɚɫɲɬɚɛɢɪɭɸɬ ɟɟ. 

Ɉɛɥɚɫɬɶ ɫ 1-ɝɨ ɩɨ 250-ɣ ɤɚɞɪ ɨɤɪɚɲɟɧɚ ɩɨ-ɞɪɭɝɨɦɭ. ɗɬɨɬ ɩɪɨɦɟɠɭɬɨɤ 

ɨɛɨɡɧɚɱɚɟɬ ɬɟ ɤɚɞɪɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɨɫɬɚɜɥɹɬɶ ɚɧɢɦɚɰɢɸ.  

ȼ ɡɚɝɨɥɨɜɤɟ ɪɟɞɚɤɬɨɪɚ Timeline ɜ ɩɨɥɹɯ Start ɢ End ɭɤɚɡɚɧɵ ɤɚɞɪɵ ɧɚɱɚɥɚ 

ɢ ɤɨɧɰɚ ɚɧɢɦɚɰɢɢ. ɂɯ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ. ȼ ɩɨɥɟ ɫɥɟɜɚ ɭɤɚɡɚɧ ɬɟɤɭɳɢɣ ɤɚɞɪ, ɬɨ 

ɟɫɬɶ ɬɨ ɦɟɫɬɨ ɜɨ ɜɪɟɦɟɧɢ, ɜ ɤɨɬɨɪɨɦ ɫɟɣɱɚɫ ɧɚɯɨɞɢɬɫɹ ɫɰɟɧɚ (Ɋɢɫɭɧɨɤ 34). 

 

 

 

Ɋɢɫɭɧɨɤ 34 – ɇɚɜɢɝɚɰɢɹ ɤɚɞɪɨɜ 

 

Ɍɟɤɭɳɢɣ ɤɚɞɪ ɦɨɠɧɨ ɦɟɧɹɬɶ ɤɚɤ ɱɟɪɟɡ ɷɬɨ ɩɨɥɟ, ɬɚɤ ɢ ɤɥɢɤɨɦ ɩɨ ɲɤɚɥɟ 

ɜɪɟɦɟɧɢ. Ɍɚɦ ɟɝɨ ɨɛɨɡɧɚɱɚɟɬ ɹɪɤɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɥɢɧɢɹ. Ɍɟɤɭɳɢɣ ɤɚɞɪ ɬɚɤɠɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɦɟɧɹɟɬɫɹ ɫɬɪɟɥɤɚɦɢ ɜɥɟɜɨ ɢ ɜɩɪɚɜɨ ɤɥɚɜɢɚɬɭɪɵ. 

ɑɬɨɛɵ ɧɚɱɚɬɶ ɩɪɨɢɝɪɵɜɚɬɶ ɚɧɢɦɚɰɢɸ, ɧɭɠɧɨ ɧɚɠɚɬɶ ɉɪɨɛɟɥ. Ɉɧɚ 

ɧɚɱɧɟɬɫɹ ɫ ɬɟɤɭɳɟɝɨ ɤɚɞɪɚ ɢ ɞɨ ɩɨɫɥɟɞɧɟɝɨ, ɬɨɝɨ, ɱɬɨ ɭɤɚɡɚɧ ɜ End. Ɂɚɬɟɦ 

ɩɪɨɞɨɥɠɢɬɫɹ ɫɨ ɫɬɚɪɬɨɜɨɝɨ (Start). Ɉɫɬɚɧɨɜɢɬɶ ɰɢɤɥɢɱɟɫɤɨɟ ɩɪɨɢɝɪɵɜɚɧɢɟ 

ɚɧɢɦɚɰɢɢ ɦɨɠɧɨ ɩɨɜɬɨɪɧɵɦ ɧɚɠɚɬɢɟɦ ɩɪɨɛɟɥɚ, ɥɢɛɨ ɧɚɠɚɬɢɟɦ Escape. ȼ 

ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɬɟɤɭɳɢɦ ɤɚɞɪɨɦ ɫɬɚɧɟɬ ɦɟɫɬɨ ɨɫɬɚɧɨɜɚ ɚɧɢɦɚɰɢɢ. ȼɨ ɜɬɨɪɨɦ – 

ɬɟɤɭɳɢɣ ɤɚɞɪ ɜɟɪɧɟɬɫɹ ɤ ɩɪɟɠɧɟɦɭ ɡɧɚɱɟɧɢɸ, ɬɭɞɚ, ɨɬɤɭɞɚ ɛɵɥɚ ɡɚɩɭɳɟɧɚ 

ɚɧɢɦɚɰɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɝɪɵɜɚɧɢɟɦ ɚɧɢɦɚɰɢɢ ɢ ɩɟɪɟɯɨɞɚɦɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɫɩɟɰɢɚɥɶɧɚɹ ɝɪɭɩɩɚ ɤɧɨɩɨɤ ɡɚɝɨɥɨɜɤɚ, ɩɨɤɚɡɚɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 35. 
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Ɋɢɫɭɧɨɤ 35 – ɍɩɪɚɜɥɟɧɢɟ ɩɪɨɢɝɪɵɜɚɧɢɟɦ ɚɧɢɦɚɰɢɢ 

 

Ȼɨɥɶɲɢɟ ɤɧɨɩɤɢ ɜ ɰɟɧɬɪɟ ɩɪɨɢɝɪɵɜɚɸɬ ɚɧɢɦɚɰɢɸ ɜɩɟɪɟɞ ɢ ɧɚɡɚɞ. ɉɨɫɥɟ 

ɢɯ ɧɚɠɚɬɢɹ ɨɧɢ ɢɡɦɟɧɹɸɬɫɹ ɧɚ ɤɧɨɩɤɭ-ɩɚɭɡɭ, ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɜɵɤɥɸɱɢɬɶ 

ɩɪɨɢɝɪɵɜɚɧɢɟ. Ʌɟɜɟɟ ɢ ɩɪɚɜɟɟ ɧɚɯɨɞɹɬɫɹ ɤɧɨɩɤɢ ɩɟɪɟɯɨɞɚ ɤ ɫɥɟɞɭɸɳɟɦɭ ɫɥɟɜɚ 

ɢɥɢ ɫɩɪɚɜɚ ɤɥɸɱɟɜɨɦɭ ɤɚɞɪɭ. Ʉɪɚɣɧɢɟ ɤɧɨɩɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɟɤɭɳɢɦ ɤɚɞɪɨɦ 

ɧɚɱɚɥɨ ɢɥɢ ɤɨɧɟɰ ɚɧɢɦɚɰɢɢ. 

Ɉɬɞɟɥɶɧɨ ɫɬɨɹɳɚɹ ɤɧɨɩɤɚ ɫɥɟɜɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɫɨɡɞɚɧɢɹ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ. 

ɋɨɡɞɚɜɚɬɶ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ ɦɨɠɧɨ ɢ ɨɛɵɱɧɨ ɭɞɨɛɧɟɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ 

ɝɥɚɜɧɨɦ ɪɟɞɚɤɬɨɪɟ 3D Viewport, ɧɚɠɢɦɚɹ ɤɥɚɜɢɲɭ I ɢ ɜɵɛɢɪɚɹ ɜ ɩɨɹɜɥɹɸɳɟɦɫɹ 

ɦɟɧɸ ɬɢɩ ɤɥɸɱɚ. Ɉɞɧɚɤɨ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɫɩɟɰɢɚɥɶɧɵɣ ɛɥɨɤ ɜ 

ɡɚɝɨɥɨɜɤɟ Timeline, ɬɚɤ ɤɚɤ ɨɧ ɞɚɟɬ ɛɨɥɟɟ ɩɨɥɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. Ⱦɚɧɧɵɣ ɛɥɨɤ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 36. 

 

 

 

Ɋɢɫɭɧɨɤ 36 – Ȼɥɨɤ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɥɸɱɟɜɵɯ ɤɚɞɪɨɜ 
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ɉɪɢ ɤɥɢɤɟ ɩɨ ɫɜɹɡɤɟ ɤɥɸɱɟɣ ɫɥɟɜɚ ɜ ɩɨɥɟ Active Keying Set ɪɚɫɤɪɵɜɚɟɬɫɹ 

ɫɩɢɫɨɤ ɜɨɡɦɨɠɧɵɯ ɬɢɩɨɜ ɤɥɸɱɟɣ. ȼ ɜɵɩɚɞɚɸɳɟɦ ɫɩɢɫɤɟ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 

Location, Rotation, Scale ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ – Location & Rotation, Location & 

Scale, "Location, Rotation & Scale", Rotation & Scale. ɋɩɢɫɨɤ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɟ 

ɩɨɥɧɨɫɬɶɸ, ɨɧ ɩɪɨɤɪɭɱɢɜɚɟɬɫɹ ɜɜɟɪɯ ɢ ɜɧɢɡ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 37. 

 

 

 

Ɋɢɫɭɧɨɤ 37 – Ɍɢɩɵ ɤɥɸɱɟɣ Active Keying Set 

 

Ʉɥɸɱ Location ɮɢɤɫɢɪɭɟɬ ɬɨɥɶɤɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ. ȿɫɥɢ ɜ ɬɚɤɨɦ 

ɤɥɸɱɟɜɨɦ ɤɚɞɪɟ ɢɡɦɟɧɢɬɶ ɪɚɡɦɟɪ ɢ ɩɨɜɨɪɨɬ, ɬɨ ɷɬɨ ɢɡɦɟɧɟɧɢɟ ɧɟ ɛɭɞɟɬ 

ɚɧɢɦɢɪɨɜɚɧɨ. Ɉɧɨ ɩɪɨɫɬɨ ɢɡɦɟɧɢɬ ɨɛɴɟɤɬ. ɇɚɢɛɨɥɟɟ ɩɪɚɤɬɢɱɧɨ ɜɵɛɢɪɚɬɶ 

"Location, Rotation & Scale". ɗɬɨɬ ɬɢɩ ɤɥɸɱɚ ɮɢɤɫɢɪɭɟɬ ɜɫɟ – ɩɨɥɨɠɟɧɢɟ, 

ɩɨɜɨɪɨɬ, ɪɚɡɦɟɪ. Ɉɞɧɚɤɨ ɧɚ ɫɚɦɨɦ ɞɟɥɟ ɨɧ ɫɨɡɞɚɟɬ ɰɟɥɵɯ 9 ɤɥɸɱɟɣ ɜ ɨɞɧɨɦ 

ɤɚɞɪɟ, ɬɚɤ ɤɚɤ ɡɚɩɨɦɢɧɚɟɬ ɤɨɨɪɞɢɧɚɬɵ X, Y, Z ɞɥɹ ɜɫɟɯ ɬɪɟɯ ɬɪɚɧɫɮɨɪɦɚɰɢɣ. 

Ʉɨɝɞɚ ɬɢɩ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ ɜɵɛɪɚɧ, ɟɝɨ ɧɚɡɜɚɧɢɟ ɩɨɹɜɥɹɟɬɫɹ ɜ ɩɨɥɟ. 

Ɉɞɧɚɤɨ ɫɚɦ ɤɥɸɱ ɩɪɢ ɷɬɨɦ ɧɟ ɫɨɡɞɚɟɬɫɹ. Ⱦɥɹ ɟɝɨ ɫɨɡɞɚɧɢɹ ɧɭɠɧɨ ɧɚɠɚɬɶ ɧɚ 

ɤɧɨɩɤɭ ɫɩɪɚɜɚ ɨɬ ɩɨɥɹ ɫɨ ɡɧɚɤɚɦɢ ɤɥɸɱɚ ɢ ɩɥɸɫɚ. Ʉɥɸɱɟɜɨɣ ɤɚɞɪ ɛɭɞɟɬ ɫɨɡɞɚɧ 

ɜ ɦɟɫɬɟ ɬɟɤɭɳɟɝɨ ɤɚɞɪɚ, ɱɬɨ ɧɚ ɲɤɚɥɟ ɜɪɟɦɟɧɢ ɨɬɦɟɱɚɟɬɫɹ ɨɫɨɛɵɦ ɦɚɪɤɟɪɨɦ. 

Ʉɪɚɣɧɹɹ ɩɪɚɜɚɹ ɤɧɨɩɤɚ ɫ ɤɥɸɱɨɦ ɢ ɤɪɟɫɬɢɤɨɦ ɭɞɚɥɹɟɬ ɢɡ ɬɟɤɭɳɟɝɨ ɤɚɞɪɚ 
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ɜɵɛɪɚɧɧɵɣ ɬɢɩ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ, ɟɫɥɢ ɨɧ ɬɚɦ ɟɫɬɶ.  

ɇɚɩɪɢɦɟɪ, ɬɟɤɭɳɢɣ ɤɚɞɪ 20-ɣ. Ɇɵ ɜɵɛɢɪɚɟɦ ɬɢɩ Location ɢ ɭɞɚɥɹɟɦ ɟɝɨ. 

ȿɫɥɢ ɜ 20-ɦ ɤɚɞɪɟ ɛɵɥ ɢɦɟɧɧɨ ɬɚɤɨɣ ɤɥɸɱ, ɬɨ ɨɧ ɭɞɚɥɢɬɫɹ, ɧɨ ɟɫɥɢ ɬɚɦ ɛɵɥ 

ɧɚɡɧɚɱɟɧ Rotation, ɬɨ ɧɢɱɟɝɨ ɧɟ ɩɪɨɢɡɨɣɞɟɬ.  

ɋɨɡɞɚɧɢɟ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ ɞɥɹ ɨɛɴɟɤɬɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ 

ɬɟɤɭɳɚɹ ɩɨɡɢɰɢɹ ɢ ɮɨɪɦɚ ɨɛɴɟɤɬɚ. Ɍɟɩɟɪɶ, ɟɫɥɢ ɤɚɤ-ɥɢɛɨ ɢɡɦɟɧɢɬɶ ɨɛɴɟɤɬ, ɧɟ 

ɡɚɮɢɤɫɢɪɨɜɚɜ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɧɢ ɜ ɤɚɤɨɦ ɤɥɸɱɟɜɨɦ ɤɚɞɪɟ, ɬɨ ɩɪɢ ɩɨɩɵɬɤɟ 

ɩɪɨɢɝɪɚɬɶ ɚɧɢɦɚɰɢɸ, ɜɫɟ ɜɧɟɫɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɛɭɞɭɬ ɩɨɬɟɪɹɧɵ. 

ȿɫɥɢ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɩɨɬɪɟɛɭɟɬɫɹ ɭɞɚɥɢɬɶ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 

ɤɥɸɱɟɜɨɣ ɤɚɞɪ, ɬɨ ɨɛɴɟɤɬ ɛɭɞɟɬ ɩɥɚɜɧɨ ɢɡɦɟɧɹɬɶɫɹ ɢɡ ɫɨɫɬɨɹɧɢɹ 

ɩɪɟɞɲɟɫɬɜɭɸɳɟɝɨ ɤɥɸɱɟɜɨɝɨ ɤɚɞɪɚ ɜ ɫɨɫɬɨɹɧɢɟ ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɭɞɚɥɟɧɧɵɦ. 

ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɤɭɛ ɫɧɚɱɚɥɚ ɩɨɜɨɪɚɱɢɜɚɥɫɹ, ɚ ɩɨɬɨɦ ɩɟɪɟɦɟɳɚɥɫɹ, ɬɨ ɭɞɚɥɟɧɢɟ 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɥɸɱɚ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɤɭɛ ɛɭɞɟɬ ɛɨɥɟɟ ɦɟɞɥɟɧɧɨ, ɧɨ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɢ ɩɟɪɟɦɟɳɚɬɶɫɹ. 

ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɫɜɨɢ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ. ȿɫɥɢ 

ɜɵɞɟɥɢɬɶ ɞɪɭɝɨɣ ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ ɧɟ ɢɡɦɟɧɹɥɫɹ ɜɨ ɜɪɟɦɟɧɢ, ɧɚ ɲɤɚɥɟ ɜɪɟɦɟɧɢ 

ɤɥɸɱɟɣ ɧɟ ɛɭɞɟɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɟɦɟɳɚɹɫɶ ɩɨ ɲɤɚɥɟ ɜɪɟɦɟɧɢ, ɦɟɧɹɹ ɜ ɬɟɤɭɳɢɯ ɤɚɞɪɚɯ 

ɨɛɴɟɤɬ ɢ ɮɢɤɫɢɪɭɹ ɢɡɦɟɧɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɤɥɸɱɟɣ, ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɠɧɭɸ ɚɧɢɦɚɰɢɸ [16]. 

 

2.8 Ⱥɧɢɦɚɰɢɹ ɪɨɥɢɤɚ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ ɧɚɫɬɪɨɣɤɢ ɛɵɥɢ ɫɞɟɥɚɧɵ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ 

ɚɧɢɦɚɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɪɟɠɢɦ Animation ɜ ɜɟɪɯɧɟɣ 

ɩɚɧɟɥɢ ɩɪɨɝɪɚɦɦɵ Blender.  

Ⱦɚɧɧɵɣ ɪɚɛɨɱɢɣ ɪɟɠɢɦ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 38. 
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Ɋɢɫɭɧɨɤ 38 – Ɋɚɛɨɱɚɹ ɨɛɥɚɫɬɶ ɪɟɠɢɦɚ Animation  

 

ȼ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɷɤɪɚɧ ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɱɚɫɬɢ. ȼ ɥɟɜɨɣ ɱɚɫɬɢ ɛɭɞɭɬ 

ɨɬɨɛɪɚɠɚɬɶɫɹ ɜɫɟ ɢɡɦɟɧɟɧɢɹ – ɷɬɨ ɨɤɧɨ ɫ ɜɢɞɨɦ ɢɡ ɤɚɦɟɪɵ. ɉɪɚɜɚɹ ɱɚɫɬɶ ɷɤɪɚɧɚ 

– ɪɚɛɨɱɚɹ ɨɛɥɚɫɬɶ. ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɫɟ ɢɡɦɟɧɟɧɢɹ 

ɢ ɩɟɪɟɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɨɜ, ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɢɸ ɪɨɥɢɤɚ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɚɧɢɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ ɩɟɪɫɨɧɚɠɚ ɧɚ 

ɩɪɚɜɢɥɶɧɨɣ ɩɨɡɢɰɢɢ – ɩɟɪɟɞ ɸɪɬɨɣ ɧɚ ɩɟɪɜɨɦ ɩɥɚɧɟ. 

Ⱦɚɥɟɟ ɤɚɦɟɪɚ ɞɨɥɠɧɚ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɩɟɪɫɨɧɚɠɭ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɞɚɟɦ 

ɧɚɱɚɥɶɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɤɚɦɟɪɟ: ɳɟɥɱɤɨɦ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɜɵɞɟɥɹɟɦ 

ɤɚɦɟɪɭ, ɝɨɪɹɱɟɣ ɤɥɚɜɢɲɟɣ I ɡɚɞɚɟɦ ɤɨɨɪɞɢɧɚɬɵ. Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɜ ɫɥɟɞɭɸɳɢɣ 

ɤɚɞɪ ɢ ɡɚɩɢɫɵɜɚɟɦ ɢɡɦɟɧɟɧɢɹ, ɩɟɪɟɦɟɳɚɹ ɤɚɦɟɪɭ ɛɥɢɠɟ ɤ ɩɟɪɫɨɧɚɠɭ ɢ ɸɪɬɟ 

ɤɥɚɜɢɲɚɦɢ G + Y, ɩɨɫɥɟ ɱɟɝɨ ɫɧɨɜɚ ɧɚɠɢɦɚɟɦ ɤɥɚɜɢɲɭ I. ɉɪɨɜɟɪɢɬɶ ɪɚɛɨɬɭ 

ɚɧɢɦɚɰɢɢ ɦɨɠɧɨ, ɧɚɠɚɜ ɧɚ ɤɧɨɩɤɭ ɩɪɨɢɝɪɵɜɚɧɢɹ, ɪɚɫɫɦɨɬɪɟɧɧɭɸ ɪɚɧɟɟ, ɢ 

ɩɨɫɦɨɬɪɟɜ ɜ ɥɟɜɨɟ ɨɤɧɨ ɫ ɜɢɞɨɦ ɢɡ ɤɚɦɟɪɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɬɚɣɦɥɚɣɧɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɞɜɚ ɤɥɸɱɟɜɵɯ ɤɚɞɪɚ ɤɚɦɟɪɵ 

(0 ɢ 60), ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 39. 
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Ɋɢɫɭɧɨɤ 39 – ɇɚɱɚɥɶɧɵɟ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ ɤɚɦɟɪɵ 

 

ɉɨɤɚ ɤɚɦɟɪɚ ɩɪɢɛɥɢɠɚɟɬɫɹ, ɩɟɪɫɨɧɚɠ ɧɟ ɞɨɥɠɟɧ ɫɬɨɹɬɶ ɫɬɚɬɢɱɧɨ. 

Ⱦɟɜɭɲɤɚ ɜɫɬɚɟɬ ɜ ɩɪɢɜɟɬɫɬɜɟɧɧɭɸ ɩɨɡɭ ɢ ɦɚɲɟɬ ɪɭɤɨɣ, ɡɚɬɟɦ ɧɚɱɢɧɚɟɬ 

ɝɨɜɨɪɢɬɶ ɬɟɤɫɬ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɞɚɧɧɵɟ ɞɜɢɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɤɥɢɤɧɭɬɶ 

ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɫɤɟɥɟɬɭ ɩɟɪɫɨɧɚɠɚ, ɡɚɬɟɦ ɤɥɚɜɢɲɚɦɢ Ctrl + Tab 

ɩɟɪɟɤɥɸɱɢɬɶɫɹ ɜ ɪɟɠɢɦ Pose Mode ɞɥɹ ɪɚɛɨɬɵ ɫ ɪɢɝɨɦ. ɉɟɪɫɨɧɚɠ ɞɨɥɠɟɧ 

ɦɚɯɚɬɶ ɪɭɤɨɣ, ɞɥɹ ɷɬɨɝɨ ɜɵɛɢɪɚɟɦ ɥɨɤɬɟɜɭɸ ɤɨɫɬɶ ɥɟɜɨɣ ɪɭɤɢ, ɮɢɤɫɢɪɭɟɦ 

ɤɥɸɱɟɜɨɣ ɤɚɞɪ, ɩɟɪɟɦɟɳɚɟɦɫɹ ɧɚ ɫɥɟɞɭɸɳɢɣ ɤɚɞɪ ɢ ɩɨɞɧɢɦɚɟɦ ɪɭɤɭ ɜɜɟɪɯ ɫ 

ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ R, ɡɚɬɟɦ ɫɧɨɜɚ ɩɟɪɟɦɟɳɚɟɦ ɤɚɞɪ, ɨɩɭɫɤɚɟɦ ɪɭɤɭ ɜɧɢɡ ɢ 

ɮɢɤɫɢɪɭɟɦ ɤɥɸɱɟɜɨɣ ɤɚɞɪ. Ⱦɚɧɧɨɟ ɞɟɣɫɬɜɢɟ ɜɵɩɨɥɧɹɟɦ ɟɳɟ ɪɚɡ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 

ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɩɟɪɫɨɧɚɠ ɦɚɲɟɬ ɪɭɤɨɣ ɡɪɢɬɟɥɸ. Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 40.  

 

 

 

Ɋɢɫɭɧɨɤ 40 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɩɟɪɟɦɟɳɟɧɢɹ ɪɭɤɢ 
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ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɟɪɫɨɧɚɠ ɩɨɹɜɢɥɫɹ ɧɚ ɩɟɪɜɨɦ ɩɥɚɧɟ, ɨɧ ɞɨɥɠɟɧ ɫɤɚɡɚɬɶ 

ɜɫɬɭɩɢɬɟɥɶɧɵɟ ɫɥɨɜɚ, ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɢɸ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɵɦɢɬɢɪɨɜɚɬɶ 

ɩɪɨɝɨɜɚɪɢɜɚɧɢɟ ɫɥɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɦɟɳɚɬɶ ɤɨɫɬɢ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɝɭɛɵ. 

Ʉɥɢɤɧɭɜ ɧɚ ɪɢɝ ɜɟɪɯɧɟɣ ɝɭɛɵ ɮɢɤɫɢɪɭɟɦ ɤɥɸɱɟɜɨɣ ɤɚɞɪ, ɩɟɪɟɦɟɳɚɟɦɫɹ ɜ 

ɫɥɟɞɭɸɳɢɣ, ɩɨɞɧɢɦɚɟɦ ɪɢɝ ɜɵɲɟ ɤɥɚɜɢɲɟɣ G, ɮɢɤɫɢɪɭɟɦ ɤɥɸɱɟɜɨɣ ɤɚɞɪ, 

ɩɟɪɟɦɟɳɚɟɦɫɹ ɜ ɫɥɟɞɭɸɳɢɣ ɤɚɞɪ, ɨɩɭɫɤɚɟɦ ɪɢɝ ɧɢɠɟ ɢ ɮɢɤɫɢɪɭɟɦ ɤɥɸɱɟɜɨɣ 

ɤɚɞɪ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɞɟɣɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɢ ɞɥɹ ɪɢɝɚ ɧɢɠɧɟɣ ɝɭɛɵ, ɚ 

ɬɚɤɠɟ ɩɨɜɬɨɪɢɬɶ ɢɯ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ, ɱɬɨɛɵ ɬɟɤɫɬ ɛɵɥ ɩɪɨɝɨɜɨɪɟɧ. 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɩɟɪɫɨɧɚɠ ɜɨ ɜɪɟɦɹ ɪɚɫɫɤɚɡɚ ɞɜɢɝɚɟɬ ɪɭɤɚɦɢ, ɬɟɥɨɦ ɢ ɝɨɥɨɜɨɣ 

ɞɥɹ ɛɨɥɶɲɟɣ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ. ɉɨɞɨɛɧɵɟ ɞɜɢɠɟɧɢɹ ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ 

ɨɛɪɚɡɨɦ. ɇɚ ɪɢɫɭɧɤɟ 41 ɩɨɤɚɡɚɧɵ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ (ɫ 60 ɞɨ 180) ɞɜɢɠɟɧɢɹ 

ɩɟɪɫɨɧɚɠɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 41 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɩɪɢɜɟɬɫɬɜɢɹ ɩɟɪɫɨɧɚɠɚ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 41, ɥɢɫɬ 2 
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ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɬɭɩɢɬɟɥɶɧɵɟ ɫɥɨɜɚ ɛɵɥɢ ɩɪɨɝɨɜɨɪɟɧɵ, ɩɟɪɫɨɧɚɠɭ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɟɪɧɭɬɶɫɹ ɢ ɩɨɣɬɢ ɜ ɫɬɨɪɨɧɭ ɸɪɬɵ, ɡɚɬɟɦ ɨɫɬɚɧɨɜɢɬɶɫɹ ɢ ɫɧɨɜɚ 

ɪɚɡɜɟɪɧɭɬɶɫɹ ɥɢɰɨɦ ɤ ɤɚɦɟɪɟ. ɉɨɫɥɟ ɷɬɨɝɨ ɤɚɦɟɪɚ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɸɪɬɟ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɞɜɢɠɟɧɢɟ ɩɟɪɫɨɧɚɠɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜ 

ɨɛɴɟɤɬɧɵɣ ɪɟɠɢɦ Object Mode, ɤɥɢɤɧɭɬɶ ɩɨ ɬɟɥɭ ɩɟɪɫɨɧɚɠɚ, ɡɚɞɚɬɶ ɤɥɸɱɟɜɨɣ 

ɤɚɞɪ, ɩɟɪɟɣɬɢ ɜ ɫɥɟɞɭɸɳɢɣ ɤɚɞɪ ɜ ɬɚɣɦɥɚɣɧɟ, ɪɚɡɜɟɪɧɭɬɶ ɩɟɪɫɨɧɚɠɚ 

ɤɥɚɜɢɲɚɦɢ R + Z, ɡɚɬɟɦ ɩɟɪɟɦɟɫɬɢɬɶ ɩɟɪɫɨɧɚɠɚ ɤ ɸɪɬɟ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ G + 

Y ɢ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ ɤɚɞɪ.  

Ⱦɚɥɟɟ ɩɨɜɟɪɧɭɬɶ ɩɟɪɫɨɧɚɠɚ ɜ ɫɬɨɪɨɧɭ ɤɚɦɟɪɵ ɤɥɚɜɢɲɚɦɢ R + Z ɢ ɫɧɨɜɚ 

ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ ɤɚɞɪ. Ⱦɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɫɨ 180 ɩɨ 280 

ɤɚɞɪ ɜ ɬɚɣɦɥɚɣɧɟ.  

ɑɬɨɛɵ ɩɪɢɞɚɬɶ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ ɩɟɪɟɞɜɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɲɚɝɢ, 

ɢɧɚɱɟ ɩɟɪɫɨɧɚɠ ɛɭɞɟɬ ɩɥɚɜɧɨ ɥɟɬɟɬɶ ɤ ɸɪɬɟ. Ⱦɥɹ ɷɬɨɝɨ ɫɧɨɜɚ ɩɟɪɟɦɟɳɚɟɦɫɹ ɜ 

180 ɤɚɞɪ, ɤɥɢɤɚɟɦ ɩɨ ɪɢɝɭ ɩɟɪɫɨɧɚɠɚ ɢ ɩɟɪɟɯɨɞɢɦ ɜ Pose Mode. Ⱦɚɥɟɟ 

ɧɟɨɛɯɨɞɢɦɨ ɤɥɢɤɧɭɬɶ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɛɟɞɪɟɧɧɨɣ ɤɨɫɬɢ, ɡɚɮɢɤɫɢɪɨɜɚɬɶ 

ɤɥɸɱɟɜɨɣ ɤɚɞɪ, ɩɟɪɟɦɟɫɬɢɬɶɫɹ ɜ ɫɥɟɞɭɸɳɢɣ ɤɚɞɪ, ɫɨɝɧɭɬɶ ɧɨɝɭ ɤɥɚɜɢɲɟɣ R, 

ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ ɤɚɞɪ.  

Ⱦɚɥɟɟ ɜɵɛɪɚɬɶ ɛɨɥɶɲɟɛɟɪɰɨɜɭɸ ɤɨɫɬɶ, ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ ɤɚɞɪ, 

ɩɟɪɟɦɟɫɬɢɬɶ ɟɟ ɜ ɩɨɞɯɨɞɹɳɢɣ ɭɝɨɥ ɤɥɚɜɢɲɟɣ R, ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ ɤɚɞɪ, 

ɡɚɬɟɦ ɨɩɭɫɤɚɬɶ ɪɢɝ ɬɚɤ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɲɚɝ ɢ ɫɧɨɜɚ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ 

ɤɚɞɪ.  

Ⱦɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɩɨɨɱɟɪɟɞɧɨ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɧɨɝɨɣ, ɜ 

ɢɬɨɝɟ ɩɟɪɫɨɧɚɠ ɛɭɞɟɬ ɲɚɝɚɬɶ ɤ ɸɪɬɟ. Ɍɚɤɠɟ ɞɥɹ ɪɟɚɥɢɫɬɢɱɧɨɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɧɚɤɥɨɧɹɬɶ ɤɨɪɩɭɫ ɩɟɪɫɨɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɜɢɝɚɬɶ ɪɭɤɚɦɢ. ɉɪɢɛɥɢɠɟɧɢɟ ɤɚɦɟɪɵ 

ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɢ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɪɚɧɟɟ. 

 ɇɚ ɪɢɫɭɧɤɟ 42 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ ɪɚɡɜɨɪɨɬɨɜ ɩɟɪɫɨɧɚɠɚ, ɚ 

ɬɚɤɠɟ ɩɟɪɟɞɜɢɠɟɧɢɹ ɤ ɸɪɬɟ. 

 



57 
 

 

 

Ɋɢɫɭɧɨɤ 42 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɫɨɧɚɠɚ ɤ ɸɪɬɟ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 42, ɥɢɫɬ 2 

 

 

 

Ɋɢɫɭɧɨɤ 42, ɥɢɫɬ 3 

 

 

 

Ɋɢɫɭɧɨɤ 42, ɥɢɫɬ 4 
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Ʉɚɤ ɬɨɥɶɤɨ ɩɟɪɫɨɧɚɠ ɡɚɧɹɥ ɩɨɡɢɰɢɸ, ɧɚɱɢɧɚɟɬɫɹ ɩɨɜɟɫɬɜɨɜɚɧɢɟ ɫɨɝɥɚɫɧɨ 

ɫɰɟɧɚɪɢɸ. Ɋɚɫɫɤɚɡ ɨ ɸɪɬɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 280 ɩɨ 450 ɤɚɞɪɵ. ɉɟɪɫɨɧɚɠ ɚɤɬɢɜɧɨ 

ɠɟɫɬɢɤɭɥɢɪɭɟɬ ɪɭɤɚɦɢ, ɲɟɜɟɥɢɬ ɝɨɥɨɜɨɣ, ɚ ɬɚɤɠɟ ɞɜɢɝɚɟɬ ɤɨɪɩɭɫɨɦ. Ⱦɚɧɧɵɟ 

ɞɟɣɫɬɜɢɹ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɪɚɧɟɟ. Ɍɚɣɦɥɚɣɧ ɩɨɜɟɫɬɜɨɜɚɧɢɹ ɫ ɤɥɸɱɟɜɵɦɢ 

ɤɚɞɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 43.  

 

 

 

Ɋɢɫɭɧɨɤ 43 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɩɟɪɫɨɧɚɠɚ ɜɨ ɜɪɟɦɹ ɪɚɫɫɤɚɡɚ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 43, ɥɢɫɬ 2 

 

 

 

Ɋɢɫɭɧɨɤ 43, ɥɢɫɬ 3 
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Ɋɢɫɭɧɨɤ 43, ɥɢɫɬ 4 

 

Ⱦɚɥɟɟ ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɢɸ ɩɟɪɫɨɧɚɠɭ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɤɚɡɚɬɶ ɨ ɸɪɬɟ ɢ 

ɨɛɨɣɬɢ ɟɟ ɜɨɤɪɭɝ. Ʉɚɦɟɪɚ ɜ ɷɬɨ ɜɪɟɦɹ ɬɚɤɠɟ ɞɨɥɠɧɚ ɞɜɢɝɚɬɶɫɹ ɜɨɤɪɭɝ ɸɪɬɵ. 

Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɪɨɟɤɬ ɞɨɛɚɜɥɹɟɦ «ɉɭɫɬɵɲɤɭ» ɩɪɨɫɬɨɣ ɨɫɢ. «ɉɭɫɬɵɲɤɚ», ɢɥɢ 

Empty – ɷɬɨ ɨɞɧɚ ɤɨɨɪɞɢɧɚɬɧɚɹ ɬɨɱɤɚ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ. 

ɉɨɫɤɨɥɶɤɭ ɩɭɫɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɟ ɢɦɟɟɬ ɨɛɴɟɦɚ ɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɧɨ ɧɟ ɦɨɠɟɬ 

ɛɵɬɶ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɨ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɫɩɟɤɬɪ ɩɪɢɦɟɧɟɧɢɹ ɞɨɜɨɥɶɧɨ ɛɨɝɚɬ.  

ɉɪɨɫɬɚɹ ɨɫɶ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ ɲɟɫɬɢ ɨɫɟɣ, ɭɤɚɡɵɜɚɸɳɢɯ ɜ ɪɚɡɧɵɟ 

ɧɚɩɪɚɜɥɟɧɢɹ (x, y, z, -x, -y, -z). Ⱦɨɛɚɜɥɹɟɬɫɹ ɨɧɚ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: Shift + A > 

Empty > Plain Axes. Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɨɫɬɨɣ ɨɫɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 44. 

 

 

 

Ɋɢɫɭɧɨɤ 44 – Empty ɩɪɨɫɬɨɣ ɨɫɢ Plain Axes, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 44, ɥɢɫɬ 2 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɹɡɚɬɶ ɤɚɦɟɪɭ ɤ ɩɪɨɫɬɨɣ ɨɫɢ. Ⱦɥɹ ɷɬɨɝɨ ɥɟɜɨɣ 

ɤɧɨɩɤɨɣ ɦɵɲɢ ɜɵɞɟɥɹɟɦ ɤɚɦɟɪɭ, ɡɚɬɟɦ ɜɵɞɟɥɹɟɦ ɩɪɨɫɬɭɸ ɨɫɶ ɫ ɡɚɠɚɬɨɣ 

ɤɥɚɜɢɲɟɣ Shift, ɩɨɫɥɟ ɱɟɝɨ ɤɨɦɛɢɧɚɰɢɸ ɤɥɚɜɢɲ Ctrl + P > Object. Ɍɟɩɟɪɶ 

ɤɚɦɟɪɚ ɩɪɢɜɹɡɚɧɚ ɤ ɩɪɨɫɬɨɣ ɨɫɢ ɢ ɷɬɨ ɩɨɡɜɨɥɢɬ ɜɪɚɳɚɬɶ ɟɟ ɜɨɤɪɭɝ ɸɪɬɵ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɚɧɢɦɚɰɢɸ ɜɪɚɳɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɤɪɚɣɧɟɦ ɥɟɜɨɦ 

ɨɤɧɟ ɜɵɛɪɚɬɶ ɢɧɫɬɪɭɦɟɧɬ Rotate (ȼɪɚɳɟɧɢɟ), ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 45. 

 

 

 

Ɋɢɫɭɧɨɤ 45 – ɂɧɫɬɪɭɦɟɧɬ Rotate 
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Rotate ɩɨɡɜɨɥɹɟɬ ɜɪɚɳɚɬɶ ɨɛɴɟɤɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɬɪɟɯ ɨɫɟɣ (x, y, z). Ⱦɚɥɟɟ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɩɪɨɫɬɨɣ ɨɫɢ, ɡɚɬɟɦ ɡɚɮɢɤɫɢɪɨɜɚɬɶ 

ɤɥɸɱɟɜɨɣ ɤɚɞɪ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɟɫɬɢ ɜɪɚɳɟɧɢɟ ɩɨ ɨɫɢ z, ɩɨɫɪɟɞɫɬɜɨɦ 

ɩɨɜɨɪɨɬɚ ɥɢɧɢɢ ɫɢɧɟɝɨ ɰɜɟɬɚ. Ʉɨɝɞɚ ɤɚɦɟɪɚ ɩɪɨɣɞɟɬ ɩɨɥɧɵɣ ɤɪɭɝ ɜɨɤɪɭɝ ɸɪɬɵ 

ɧɭɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɥɸɱɟɜɨɣ ɤɚɞɪ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɪɚɳɟɧɢɟ ɤɚɦɟɪɵ ɜɨɤɪɭɝ 

ɸɪɬɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 460 ɩɨ 600 ɤɚɞɪ ɧɚ ɬɚɣɦɥɚɣɧɟ (Ɋɢɫɭɧɨɤ 46). 

 

 

 

Ɋɢɫɭɧɨɤ 46 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɜɪɚɳɟɧɢɹ ɸɪɬɵ 

 

ɉɟɪɟɞɜɢɠɟɧɢɟ ɩɟɪɫɨɧɚɠɚ ɜɨɤɪɭɝ ɸɪɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɚɳɟɧɢɸ ɤɚɦɟɪɵ. 

ɉɨɯɨɞɤɚ, ɞɜɢɠɟɧɢɹ ɪɭɤɚɦɢ ɢ ɬɟɥɨɦ, ɚ ɬɚɤɠɟ ɩɨɜɨɪɨɬɵ ɝɨɥɨɜɵ ɨɩɢɫɵɜɚɸɬɫɹ 

ɜɵɲɟ. ɇɚ ɪɢɫɭɧɤɟ 47 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɥɸɱɟɜɵɟ ɤɚɞɪɵ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɠɚ ɜɨ 

ɜɪɟɦɹ ɨɛɯɨɞɚ ɸɪɬɵ.  

 

 

 

Ɋɢɫɭɧɨɤ 47 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɞɜɢɠɟɧɢɹ ɩɟɪɫɨɧɚɠɚ ɜɨɤɪɭɝ ɸɪɬɵ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɧɵɣ ɤɪɭɝ ɜɨɤɪɭɝ ɸɪɬɵ ɛɵɥ ɩɪɨɣɞɟɧ, ɩɟɪɫɨɧɚɠ 

ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɨɡɥɟ ɜɯɨɞɚ ɢ ɪɚɫɫɤɚɡɵɜɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɸɪɬɟ. ȼɨ ɜɪɟɦɹ 

ɪɚɫɫɤɚɡɚ ɚɤɬɢɜɧɨ ɠɟɫɬɢɤɭɥɢɪɭɟɬ ɪɭɤɚɦɢ, ɩɨɜɨɪɚɱɢɜɚɟɬ ɬɟɥɨ ɢ ɝɨɥɨɜɭ, ɚ ɬɚɤɠɟ 
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ɲɟɜɟɥɢɬ ɧɨɝɚɦɢ. Ⱦɚɧɧɵɟ ɞɟɣɫɬɜɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ 600 ɩɨ 672 ɤɚɞɪ ɜ ɬɚɣɦɥɚɣɧɟ. 

Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 48.  

 

 

 

Ɋɢɫɭɧɨɤ 48 – Ʉɥɸɱɟɜɵɟ ɤɚɞɪɵ ɞɜɢɠɟɧɢɹ ɩɟɪɫɨɧɚɠɚ ɜɨɡɥɟ ɸɪɬɵ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 48, ɥɢɫɬ 1 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɟɪɫɨɧɚɠ ɪɚɫɫɤɚɡɚɥ ɧɟɤɨɬɨɪɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɸɪɬɟ, 

ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɢɸ, ɨɧ ɩɪɟɞɥɚɝɚɟɬ ɜɨɣɬɢ ɜɧɭɬɪɶ. ɑɬɨɛɵ ɩɨɩɚɫɬɶ ɜɧɭɬɪɶ 

ɧɟɨɛɯɨɞɢɦɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɬɤɪɵɬɶ ɞɜɟɪɶ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɤɪɵɬɢɟ ɞɜɟɪɢ ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: Shift + A > Empty > Cube. ɗɬɨ ɩɨɡɜɨɥɢɬ 

ɞɨɛɚɜɢɬɶ ɜ ɩɪɨɟɤɬ «ɉɭɫɬɵɲɤɭ» ɤɭɛɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 49. 
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Ɋɢɫɭɧɨɤ 49 – Empty ɤɭɛɚ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ «ɉɭɫɬɵɲɤɭ» ɤɭɛɚ ɢ ɞɜɟɪɶ ɨɞɧɨɝɨ ɪɚɡɦɟɪɚ. Ⱦɥɹ 

ɷɬɨɝɨ ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɨɣɞɟɬ ɢɧɫɬɪɭɦɟɧɬ Transform, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɥɟɜɨɣ 

ɱɚɫɬɢ ɷɤɪɚɧɚ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɪɚɡɦɟɪ ɩɨɞɨɛɪɚɧ, ɤ «ɉɭɫɬɵɲɤɟ» ɤɭɛɚ ɜɚɠɧɨ 

ɩɪɢɦɟɧɢɬɶ ɨɝɪɚɧɢɱɢɬɟɥɶ ɨɛɴɟɤɬɚ Limit Rotation, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ 

ɨɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ. Ⱦɥɹ ɷɬɨɝɨ, ɩɪɚɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɜ ɪɚɡɞɟɥɟ 

ɧɚɫɬɪɨɟɤ, ɧɭɠɧɨ ɜɵɛɪɚɬɶ ɧɚɫɬɪɨɣɤɢ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɨɛɴɟɤɬɚ, ɡɚɬɟɦ ɧɚɠɚɬɶ ɧɚ 

ɤɧɨɩɤɭ Add Object Constraint ɢ ɜɵɛɪɚɬɶ Limit Rotation, ɡɚɬɟɦ ɨɝɪɚɧɢɱɢɬɶ 

ɩɟɪɟɞɜɢɠɟɧɢɟ ɩɨ x ɢ y ɜɨ ɜɤɥɚɞɤɟ Limit, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 50. 

 

 

 

Ɋɢɫɭɧɨɤ 50 – Ɉɝɪɚɧɢɱɢɬɟɥɶ Location, ɥɢɫɬ 1 



64 
 

 

 

Ɋɢɫɭɧɨɤ 50, ɥɢɫɬ 2 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɹɡɚɬɶ ɞɜɟɪɶ ɤ ɤɭɛɭ. Ⱦɥɹ ɷɬɨɝɨ ɥɟɜɨɣ ɤɧɨɩɤɨɣ 

ɦɵɲɢ ɜɵɞɟɥɹɟɦ ɞɜɟɪɶ, ɡɚɬɟɦ ɜɵɞɟɥɹɟɦ ɤɭɛ, ɩɨɫɥɟ ɱɟɝɨ ɤɨɦɛɢɧɚɰɢɸ ɤɥɚɜɢɲ 

Ctrl + P > Object.  

ɉɨɫɥɟ ɷɬɨɝɨ ɞɜɟɪɶ ɛɭɞɟɬ ɤɨɪɪɟɤɬɧɨ ɨɬɤɪɵɜɚɬɶɫɹ ɢ ɡɚɤɪɵɜɚɬɶɫɹ. Ⱦɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɨɬɤɪɵɬɶ ɞɜɟɪɶ, ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɧɫɬɪɭɦɟɧɬɨɦ Rotate. Ʌɟɜɨɣ 

ɤɧɨɩɤɨɣ ɦɵɲɢ ɜɵɛɢɪɚɟɦ «ɉɭɫɬɵɲɤɭ» ɞɜɟɪɢ, ɡɚɬɟɦ ɮɢɤɫɢɪɭɟɦ ɤɥɸɱɟɜɨɣ ɤɚɞɪ, 

ɩɟɪɟɞɜɢɝɚɟɦɫɹ ɤ ɫɥɟɞɭɸɳɟɦɭ ɤɚɞɪɭ, ɩɨɜɨɪɚɱɢɜɚɟɦ ɞɜɟɪɶ ɩɨ z ɢ ɫɧɨɜɚ 

ɮɢɤɫɢɪɭɟɦ ɤɥɸɱɟɜɨɣ ɤɚɞɪ.  

Ⱦɜɟɪɶ ɨɬɤɪɵɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ, ɩɨɷɬɨɦɭ 

ɜ ɩɪɨɰɟɫɫɟ ɨɬɤɪɵɬɢɹ ɩɨɹɜɥɹɟɬɫɹ ɳɟɥɶ ɦɟɠɞɭ ɞɜɟɪɶɸ ɢ ɞɜɟɪɧɵɦ ɩɪɨɟɦɨɦ. 

ɑɬɨɛɵ ɭɫɬɪɚɧɢɬɶ ɷɬɨɬ ɧɟɞɨɫɬɚɬɨɤ, ɬɪɟɛɭɟɬɫɹ ɜ ɤɚɠɞɨɦ ɤɚɞɪɟ ɫɦɟɳɚɬɶ ɞɜɟɪɶ ɫ 

ɩɨɦɨɳɶɸ ɤɥɚɜɢɲɢ G. Ⱦɜɟɪɶ ɨɬɤɪɵɜɚɟɬɫɹ ɫ 688 ɩɨ 710 ɤɚɞɪ ɜ ɬɚɣɦɥɚɣɧɟ.  

ɇɚ ɪɢɫɭɧɤɟ 51 ɩɨɤɚɡɚɧɵ ɤɥɸɱɟɜɵɟ ɬɨɱɤɢ ɨɬɤɪɵɬɢɹ ɞɜɟɪɢ.  
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Ɋɢɫɭɧɨɤ 51 – Ʉɥɸɱɟɜɵɟ ɬɨɱɤɢ ɨɬɤɪɵɬɢɹ ɞɜɟɪɢ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɧɟɫɬɢ ɤɚɦɟɪɭ ɜɧɭɬɪɶ ɸɪɬɵ. ȼɨ ɜɪɟɦɹ ɨɬɤɪɵɬɢɹ 

ɞɜɟɪɢ ɤɚɦɟɪɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɩɟɪёɞ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɚɰɢɢ ɤɥɚɜɢɲ G + Y. 

ȼɧɭɬɪɢ ɸɪɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɦɟɳɚɬɶ ɤɚɦɟɪɭ ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɢɸ. ȼɫɟ 

ɜɧɭɬɪɟɧɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɦɢ Move ɢ Rotate, ɤɨɬɨɪɵɟ 

ɩɨɡɜɨɥɹɸɬ ɞɜɢɝɚɬɶ ɢ ɩɨɜɨɪɚɱɢɜɚɬɶ ɨɛɴɟɤɬ. Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɭɫɬɪɨɣɫɬɜɚ ɸɪɬɵ 

ɧɚɱɢɧɚɟɬɫɹ ɧɚ 673 ɤɚɞɪɟ ɬɚɣɦɥɚɣɧɚ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɧɚ 2928 ɤɚɞɪɟ. Ɏɪɚɝɦɟɧɬ 

ɤɥɸɱɟɜɵɯ ɬɨɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 52.  

 

 

 

Ɋɢɫɭɧɨɤ 52 – Ʉɥɸɱɟɜɵɟ ɬɨɱɤɢ ɤɚɦɟɪɵ ɜɧɭɬɪɢ ɸɪɬɵ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɧɭɬɪɢ ɸɪɬɵ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɟɣɫɬɜɢɹ, ɤɚɦɟɪɚ ɜɵɯɨɞɢɬ ɢɡ ɸɪɬɵ ɫ ɩɨɦɨɳɶɸ ɤɥɚɜɢɲ G + Y. ɇɚ ɩɟɪɜɨɦ ɩɥɚɧɟ 

ɩɨɹɜɥɹɟɬɫɹ ɩɟɪɫɨɧɚɠ ɢ ɸɪɬɚ. ɉɟɪɫɨɧɚɠ ɩɪɨɢɡɧɨɫɢɬ ɬɟɤɫɬ ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɢɸ ɢ 

ɦɚɲɟɬ ɪɭɤɨɣ, ɩɪɨɳɚɹɫɶ ɫɨ ɡɪɢɬɟɥɟɦ. ȼɫɟ ɞɟɣɫɬɜɢɹ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɪɚɧɟɟ. 

Ɉɛɪɚɳɟɧɢɟ ɩɟɪɫɨɧɚɠɚ ɧɚɱɢɧɚɟɬɫɹ ɧɚ 2934 ɤɚɞɪɟ ɬɚɣɦɥɚɣɧɚ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɧɚ 

3130 ɤɚɞɪɟ. ɇɚ ɪɢɫɭɧɤɟ 53 ɩɨɤɚɡɚɧɵ ɤɥɸɱɟɜɵɟ ɬɨɱɤɢ ɩɨɫɥɟɞɧɟɣ ɪɟɩɥɢɤɢ 

ɩɟɪɫɨɧɚɠɚ.  
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Ɋɢɫɭɧɨɤ 53 – Ʉɥɸɱɟɜɵɟ ɬɨɱɤɢ ɡɚɜɟɪɲɚɸɳɟɣ ɪɟɩɥɢɤɢ ɩɟɪɫɨɧɚɠɚ, ɥɢɫɬ 1 

 

 

 

Ɋɢɫɭɧɨɤ 53, ɥɢɫɬ 2 

 

ȼ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɩɟɪɫɨɧɚɠ ɧɚɱɢɧɚɟɬ ɦɚɯɚɬɶ ɪɭɤɨɣ, ɤɚɦɟɪɚ ɩɨɫɬɟɩɟɧɧɨ 

ɨɬɞɚɥɹɟɬɫɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɫ 3049 ɩɨ 3134 ɤɚɞɪ – ɷɬɨ ɩɨɫɥɟɞɧɢɣ ɤɚɞɪ 

ɚɧɢɦɚɰɢɢ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɨɥɢɤɚ ɡɚɜɟɪɲɟɧɨ.  

 

2.9 Ɂɜɭɤɨɜɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ 

 

ɇɚɥɨɠɟɧɢɟ ɡɜɭɤɚ ɧɚ ɚɧɢɦɚɰɢɨɧɧɵɣ ɪɨɥɢɤ – ɨɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɱɚɫɬɟɣ 

ɪɚɛɨɬɵ. ɂɦɟɧɧɨ ɫ ɩɨɦɨɳɶɸ ɡɜɭɤɨɜɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɞɨ ɡɪɢɬɟɥɹ ɛɭɞɟɬ 

ɞɨɧɨɫɢɬɶɫɹ ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ. ɉɪɨɝɪɚɦɦɚ Audacity ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɩɢɫɢ 

ɡɜɭɤɨɜɨɣ ɞɨɪɨɠɤɢ. ɇɚ ɪɢɫɭɧɤɟ 54 ɩɨɤɚɡɚɧ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ. 
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Ɋɢɫɭɧɨɤ 54 – ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ Audacity 

 

ɋɨɞɟɪɠɚɧɢɟ ɡɚɩɢɫɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɰɟɧɚɪɢɸ ɪɨɥɢɤɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɧɚɱɚɬɶ ɡɚɩɢɫɵɜɚɬɶ ɡɜɭɤ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɪɚɫɧɵɣ ɤɪɭɝ ɜ ɜɟɪɯɧɟɦ ɦɟɧɸ, 

ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɡɚɩɢɫɢ ɧɭɠɧɨ ɧɚɠɚɬɶ ɧɚ ɫɟɪɵɣ ɤɜɚɞɪɚɬ. ɇɚ ɪɢɫɭɧɤɟ 55 ɩɨɤɚɡɚɧ 

ɨɬɪɵɜɨɤ ɡɜɭɤɨɜɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɪɨɥɢɤɚ ɫ ɩɪɢɜɟɬɫɬɜɢɟɦ ɩɟɪɫɨɧɚɠɚ. 

 

 

 

Ɋɢɫɭɧɨɤ 55 – Ɉɬɪɵɜɨɤ ɡɜɭɤɨɜɨɣ ɞɨɪɨɠɤɢ 
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ȼ ɩɪɨɰɟɫɫɟ ɡɚɩɢɫɢ ɦɨɝɭɬ ɩɨɹɜɥɹɬɶɫɹ ɲɭɦɵ ɢɡ-ɡɚ ɤɚɱɟɫɬɜɚ ɦɢɤɪɨɮɨɧɚ. Ⱦɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɡɚɩɢɫɶ ɱɢɳɟ, ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɲɭɦɵ. ɑɬɨɛɵ ɫɞɟɥɚɬɶ 

ɷɬɨ, ɧɭɠɧɨ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɜɵɞɟɥɢɬɶ ɡɜɭɤɨɜɭɸ ɞɨɪɨɠɤɭ, ɡɚɬɟɦ ɜ ɜɟɪɯɧɟɦ 

ɦɟɧɸ ɜɵɛɪɚɬɶ Эɮɮɟɤɬɵ > ɉɨɞɚɜɥɟɧɢɟ ɲɭɦɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɤɚɱɟɫɬɜɨ ɡɜɭɤɚ 

ɫɬɚɧɟɬ ɥɭɱɲɟ.  

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɡɚɩɢɫɶ ɛɭɞɟɬ ɝɨɬɨɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɷɤɫɩɨɪɬ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫ ɮɚɣɥɨɦ. Ʌɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɤɥɢɤɚɟɦ ɩɨ ɜɤɥɚɞɤɟ Ɏɚɣɥ ɜ 

ɜɟɪɯɧɟɦ ɦɟɧɸ, ɞɚɥɟɟ ɜɵɛɢɪɚɟɦ Эɤɫɩɨɪɬ > ȼ MP3. ɉɨɫɥɟ ɷɬɨɝɨ ɩɨɹɜɢɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɤɧɨ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɮɚɣɥɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 56. 

 

 

 

Ɋɢɫɭɧɨɤ 56 – ɋɨɯɪɚɧɟɧɢɟ ɡɜɭɤɨɜɨɣ ɞɨɪɨɠɤɢ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɡɜɭɤɨɜɚɹ ɞɨɪɨɠɤɚ ɛɭɞɟɬ ɝɨɬɨɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɟɟ ɜ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɩɪɨɟɤɬ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɪɨɟɤɬ ɫ ɝɨɬɨɜɨɣ ɚɧɢɦɚɰɢɟɣ ɜ ɩɪɨɝɪɚɦɦɟ 

Blender ɧɭɠɧɨ ɞɨɛɚɜɢɬɶ Speaker (Shift + A). Ⱦɚɧɧɵɣ ɨɛɴɟɤɬ ɫɥɭɠɢɬ ɜɵɜɨɞɨɦ 

ɡɜɭɤɨɜɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɜ ɚɧɢɦɚɰɢɢ ɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 57. 
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Ɋɢɫɭɧɨɤ 57 – Speaker 

 

ɉɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ Speaker ɧɭɠɧɨ ɧɚɫɬɪɨɢɬɶ. ȼ ɥɟɜɨɦ ɦɟɧɸ ɧɚɫɬɪɨɟɤ 

ɩɟɪɟɯɨɞɢɦ ɜ Object Data Properties, ɞɚɥɟɟ ɜɵɛɢɪɚɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɡɚɩɢɫɶ, ɤɚɤ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 58.  

 

 

 

Ɋɢɫɭɧɨɤ 58 – ɇɚɫɬɪɨɣɤɚ ɨɛɴɟɤɬɚ Speaker 

 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɟ ɜɵɲɟɫɤɚɡɚɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɡɜɭɤɨɜɚɹ ɞɨɪɨɠɤɚ 

ɩɪɢɤɪɟɩɥɟɧɚ ɤ ɨɛɴɟɤɬɭ Speaker ɢ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɟɧɞɟɪɢɧɝɭ. 
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2.10 Ɋɟɧɞɟɪɢɧɝ  
 

Ɋɟɧɞɟɪɢɧɝ – ɷɬɨ ɩɪɨɰɟɫɫ ɝɟɧɟɪɚɰɢɢ ɮɨɬɨɪɟɚɥɢɫɬɢɱɧɨɝɨ ɢɥɢ 

ɧɟɮɨɬɨɪɟɚɥɢɫɬɢɱɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɡ 2D ɢɥɢ 3D ɦɨɞɟɥɢ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ. ɉɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɪɟɧɞɟɪɨɦ. 

Ɏɚɣɥ ɫɰɟɧɵ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɝɟɨɦɟɬɪɢɢ, ɪɚɤɭɪɫɟ, ɬɟɤɫɬɭɪɟ, 

ɨɫɜɟɳɟɧɢɢ ɢ ɡɚɬɟɧɟɧɢɢ, ɨɩɢɫɵɜɚɸɳɭɸ ɜɢɪɬɭɚɥɶɧɭɸ ɫɰɟɧɭ. Ⱦɚɧɧɵɟ, 

ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɮɚɣɥɟ ɫɰɟɧɵ, ɡɚɬɟɦ ɩɟɪɟɞɚɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɭ ɪɟɧɞɟɪɢɧɝɚ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɢ ɜɵɜɨɞɚ ɜ ɮɚɣɥ ɰɢɮɪɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɥɢ ɪɚɫɬɪɨɜɨɣ ɝɪɚɮɢɤɢ. 

Ɍɟɪɦɢɧ "ɪɟɧɞɟɪɢɧɝ" ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɚ ɪɚɫɱɟɬɚ 

ɷɮɮɟɤɬɨɜ ɜ ɩɪɨɝɪɚɦɦɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɢɞɟɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɧɟɱɧɨɝɨ 

ɜɢɞɟɨɜɵɯɨɞɚ [17]. 

ɉɟɪɟɞ ɬɟɦ, ɤɚɤ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɟɧɞɟɪɢɧɝɭ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɟɝɨ 

ɧɚɫɬɪɨɣɤɭ.  

ɉɟɪɜɵɦ ɲɚɝɨɦ ɩɟɪɟɯɨɞɢɦ ɜɨ ɜɤɥɚɞɤɭ Render Properties ɜ ɩɥɚɜɨɣ ɩɚɧɟɥɢ 

ɧɚɫɬɪɨɟɤ. Ⱦɚɥɟɟ ɧɚɫɬɪɚɢɜɚɟɦ Render Engine (ɦɟɬɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ 

ɞɥɹ ɪɟɧɞɟɪɢɧɝɚ), ɡɚɞɚɟɦ ɟɦɭ ɡɧɚɱɟɧɢɟ Cycles. ȼɵɛɢɪɚɟɬɫɹ ɢɦɟɧɧɨ ɷɬɚ 

ɧɚɫɬɪɨɣɤɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɪɟɧɞɟɪ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɵɦ 

ɩɨɫɪɟɞɫɬɜɨɦ ɤɚɱɟɫɬɜɚ ɬɟɧɟɣ ɢ ɫɥɨɠɧɨɝɨ ɫɜɟɬɚ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

ɭɫɬɪɨɣɫɬɜɨ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɟɧɞɟɪɢɧɝ. ȼɨ ɜɤɥɚɞɤɟ 

Device ɜɵɛɢɪɚɟɦ GPU Compute, ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɪɟɧɞɟɪɢɧɝ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 

ɜɢɞɟɨɤɚɪɬɨɣ ɤɨɦɩɶɸɬɟɪɚ.  

ɋɥɟɞɭɸɳɚɹ ɧɚɫɬɪɨɣɤɚ Sampling. ɗɬɚ ɧɚɫɬɪɨɣɤɚ ɨɬɜɟɱɚɟɬ ɡɚ ɤɨɥɢɱɟɫɬɜɨ ɢ 

ɤɚɱɟɫɬɜɨ ɷɮɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚ ɨɞɢɧ ɩɢɤɫɟɥɶ ɦɨɞɟɥɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɟɦ ɛɨɥɶɲɟ ɡɧɚɱɟɧɢɟ, ɬɟɦ ɤɚɱɟɫɬɜɟɧɧɟɟ ɛɭɞɟɬ ɪɟɧɞɟɪ. ȼɨ 

ɜɤɥɚɞɤɟ Render ɨɫɬɚɜɢɦ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ 128, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɷɬɨɝɨ 

ɡɧɚɱɟɧɢɹ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ. ɇɚ ɪɢɫɭɧɤɟ 59 ɩɪɢɜɟɞɟɧɚ ɧɚɫɬɪɨɣɤɚ Render Engine ɢ 

Sampling.  
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Ɋɢɫɭɧɨɤ 59 – ɇɚɫɬɪɨɣɤɚ Render Engine ɢ Sampling 

 

ɋɥɟɞɭɸɳɚɹ ɧɚɫɬɪɨɣɤɚ Light Paths. ȼ ɧɚɫɬɪɨɣɤɚɯ ɨɫɜɟɳɟɧɢɹ ɝɥɚɜɧɨɣ 

ɹɜɥɹɟɬɫɹ Total, ɱɬɨ ɨɬɜɟɱɚɟɬ ɡɚ ɤɨɥɢɱɟɫɬɜɨ ɨɬɪɚɠɟɧɢɣ ɥɭɱɚ ɫɜɟɬɚ (ɱɟɦ ɛɨɥɶɲɟ 

ɡɧɚɱɟɧɢɟ, ɬɟɦ ɤɚɱɟɫɬɜɟɧɧɟɟ ɫɜɟɬ ɭ ɪɟɧɞɟɪɚ). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɞɨɫɬɚɬɨɱɧɨ 

ɡɧɚɱɟɧɢɹ 5.  

Ⱦɚɥɟɟ ɧɚɫɬɪɨɣɤɚ Performance. ȼ ɞɚɧɧɨɣ ɧɚɫɬɪɨɣɤɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ 

ɡɧɚɱɟɧɢɟ Tiles. Ʉɚɞɪ ɪɟɧɞɟɪɢɬɫɹ ɧɟ ɩɨɥɧɨɫɬɶɸ, ɚ ɧɟɛɨɥɶɲɢɦɢ «ɤɭɫɨɱɤɚɦɢ», 

ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɢ ɡɚɞɚɟɬ ɞɚɧɧɚɹ ɧɚɫɬɪɨɣɤɚ. ɉɪɢ ɪɟɧɞɟɪɢɧɝɟ ɫ ɩɨɦɨɳɶɸ 

ɜɢɞɟɨɤɚɪɬɵ ɜɵɛɢɪɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɨɬ 256 ɞɨ 512 – ɷɬɨ ɧɚɢɛɨɥɟɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɧɚɫɬɪɨɣɤɢ.  

ɉɨɫɥɟɞɭɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜɨ ɜɤɥɚɞɤɟ Output 

Properties. ɇɚɫɬɪɨɣɤɚ Dimensions, ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɡɦɟɪɵ. Ɂɧɚɱɟɧɢɟ Resolution 

ɨɬɜɟɱɚɟɬ ɡɚ ɤɚɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɹ. Ɂɧɚɱɟɧɢɟ Frame Start ɢ End ɭɤɚɡɵɜɚɟɬ ɧɚ 

ɤɚɤɨɦ ɤɚɞɪɟ ɧɚɱɢɧɚɟɬɫɹ ɪɟɧɞɟɪɢɧɝ ɢ ɧɚ ɤɚɤɨɦ ɡɚɤɚɧɱɢɜɚɟɬɫɹ.  

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɱɚɫɬɨɬɭ ɤɚɞɪɨɜ Frame Rate, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɫɬɚɧɞɚɪɬɧɨɣ ɧɚɫɬɪɨɣɤɨɣ ɥɸɛɨɝɨ ɜɢɞɟɨɮɚɣɥɚ. ɇɚ ɪɢɫɭɧɤɟ 60 ɩɨɤɚɡɚɧɚ ɧɚɫɬɪɨɣɤɚ 

ɪɚɡɦɟɪɨɜ. 
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Ɋɢɫɭɧɨɤ 60 – ɇɚɫɬɪɨɣɤɚ Dimensions 

 

Ⱦɚɥɟɟ ɜɤɥɚɞɤɚ Output ɩɪɨɢɡɜɨɞɢɬ ɧɚɫɬɪɨɣɤɭ ɮɨɪɦɚɬɨɜ ɢ ɦɟɫɬɨ 

ɫɨɯɪɚɧɟɧɢɹ ɚɧɢɦɚɰɢɢ. File Format ɧɚɫɬɪɚɢɜɚɟɬ ɮɨɪɦɚɬ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ, ɡɞɟɫɶ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ PNG, ɬɚɤ ɤɚɤ ɪɟɧɞɟɪɢɧɝ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɭɬɟɦ 

ɫɨɯɪɚɧɟɧɢɹ ɤɚɠɞɨɝɨ ɤɚɞɪɚ ɤɚɤ ɤɚɪɬɢɧɤɢ ɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɫɟ ɤɚɪɬɢɧɤɢ ɛɭɞɭɬ 

ɩɪɟɨɛɪɚɡɨɜɚɧɵ ɜ ɜɢɞɟɨɮɚɣɥ. ȼɵɛɪɚɧ ɢɦɟɧɧɨ ɷɬɨɬ ɫɩɨɫɨɛ, ɬɚɤ ɤɚɤ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɶɸɬɟɪɚ ɛɭɞɟɬ ɜɵɲɟ ɢ ɜ ɫɥɭɱɚɟ ɫɛɨɹ, ɦɨɠɧɨ ɛɭɞɟɬ 

ɩɪɨɞɨɥɠɢɬɶ ɪɟɧɞɟɪɢɧɝ ɫ ɤɚɞɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɫɛɨɣ ɩɪɨɢɡɨɲɟɥ, ɚ ɧɟ ɧɚɱɢɧɚɬɶ 

ɪɟɧɞɟɪɢɧɝ ɫ ɧɚɱɚɥɚ. Color Depth ɨɬɜɟɱɚɟɬ ɡɚ ɝɥɭɛɢɧɭ ɰɜɟɬɚ ɬɟɤɫɬɭɪ. ɇɚ ɪɢɫɭɧɤɟ 

61 ɩɪɢɜɟɞɟɧɚ ɧɚɫɬɪɨɣɤɚ ɜɤɥɚɞɤɢ Output.  

 

 

 

Ɋɢɫɭɧɨɤ 61 – ɇɚɫɬɪɨɣɤɚ Output 
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ɇɚ ɷɬɨɦ ɧɚɫɬɪɨɣɤɚ ɡɚɜɟɪɲɟɧɚ, ɢ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɟɧɞɟɪɢɧɝɭ. ȼ 

ɜɟɪɯɧɟɦ ɦɟɧɸ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɜɤɥɚɞɤɟ Render > 

Render Animation. ɉɨɫɥɟ ɱɟɝɨ ɩɪɨɰɟɫɫ ɪɟɧɞɟɪɢɧɝɚ ɡɚɩɭɫɬɢɬɫɹ. ɇɚ ɪɢɫɭɧɤɟ 62 

ɩɨɤɚɡɚɧ ɩɪɨɰɟɫɫ ɪɟɧɞɟɪɢɧɝɚ ɚɧɢɦɚɰɢɢ.  

 

 

 

Ɋɢɫɭɧɨɤ 62 – Ɋɟɧɞɟɪɢɧɝ ɚɧɢɦɚɰɢɢ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɪɟɧɞɟɪɢɧɝ ɡɚɜɟɪɲɟɧ, ɢ ɜɫɟ PNG ɢɡɨɛɪɚɠɟɧɢɹ ɫɨɯɪɚɧɟɧɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɪɚɬɶ ɢɯ ɜ ɜɢɞɟɨɮɚɣɥ. ɉɟɪɜɵɦ ɲɚɝɨɦ ɧɭɠɧɨ ɢɡɦɟɧɢɬɶ ɪɟɠɢɦ 

Timeline ɧɚ Video Sequencer, ɫɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ ɜ ɜɟɪɯɧɟɦ ɥɟɜɨɦ ɭɝɥɭ 

ɬɚɣɦɥɚɣɧɚ. Ⱦɚɥɟɟ ɧɚɠɢɦɚɟɦ Add > Image Sequence > Add Image Strip, ɞɚɧɧɚɹ 

ɧɚɫɬɪɨɣɤɚ ɩɨɡɜɨɥɹɟɬ ɢɦɩɨɪɬɢɪɨɜɚɬɶ PNG ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɭ Blender.  

Ʉɨɝɞɚ ɜɫɟ ɤɚɪɬɢɧɤɢ ɞɨɛɚɜɥɟɧɵ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɪɟɧɞɟɪɢɧɝ ɟɳɟ ɪɚɡ, 

ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɡɚɩɭɫɤɚ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɜɵɲɟ. ɉɪɨɝɪɚɦɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɩɪɟɨɛɪɚɡɨɜɵɜɚɟɬ ɜɫɟ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɜɢɞɟɨɮɚɣɥ. ɇɚ ɷɬɨɦ ɫɨɡɞɚɧɢɟ 

ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ ɡɚɜɟɪɲɟɧɨ. 
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ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ 
«ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ» 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɨɩɪɟɞɟɥɟɧɵ ɮɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢ 

ɩɨɫɬɪɨɟɧɵ ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ. 

ɉɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɫɨɡɞɚɧɢɹ 3D-ɦɨɞɟɥɟɣ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ ɯɚɤɚɫɨɜ, ɚ 

ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɨ ɢɯ ɬɟɤɫɬɭɪɢɪɨɜɚɧɢɟ ɢ ɚɧɢɦɚɰɢɹ.  

ɋɨɡɞɚɧɨ ɛɨɥɟɟ ɬɪɢɞɰɚɬɢ 3D-ɦɨɞɟɥɟɣ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ ɯɚɤɚɫɨɜ, ɤɨɬɨɪɵɟ 

ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɸɪɬɵ. ɋɨɡɞɚɧɧɵɟ 3D-ɦɨɞɟɥɢ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

Ⱦɥɹ ɡɚɯɜɚɬɚ ɚɧɢɦɚɰɢɢ ɞɜɢɠɟɧɢɣ ɩɟɪɫɨɧɚɠɚ ɜɵɩɨɥɧɟɧ ɪɢɝɝɢɧɝ ɢ ɨɩɢɫɚɧ 

ɩɪɨɰɟɫɫ ɟɝɨ ɫɨɡɞɚɧɢɹ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɞɟɥɚɧɵ ɛɚɡɨɜɵɟ ɧɚɫɬɪɨɣɤɢ ɚɧɢɦɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ: ɤɚɦɟɪɚ, 

ɮɨɧɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɡɜɭɤɨɜɨɟ ɫɨɩɪɨɜɨɠɞɟɧɢɟ.  

Ɍɚɤɠɟ, ɝɨɬɨɜɵɣ ɚɧɢɦɚɰɢɨɧɧɵɣ ɪɨɥɢɤ ɩɪɨɲɟɥ ɩɪɨɰɟɞɭɪɭ ɪɟɧɞɟɪɢɧɝɚ.  

 

3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 3D-

ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ» 

 

ȼ ɧɚɱɚɥɟ ɪɚɛɨɬɵ ɧɚɞ ɩɪɨɟɤɬɨɦ ɧɟɜɨɡɦɨɠɧɨ ɡɚɪɚɧɟɟ ɨɩɪɟɞɟɥɢɬɶ, ɫ ɤɚɤɢɦɢ 

ɫɥɨɠɧɨɫɬɹɦɢ ɩɪɢɞɟɬɫɹ ɫɬɨɥɤɧɭɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɭɳɟɪɛ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɧɚɧɟɫɟɧ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɪɢɫɤɢ ɩɪɨɟɤɬɚ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɛɨɪɟ ɢ ɚɧɚɥɢɡɟ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɪɚɡɥɢɱɧɵɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɢɫɯɨɞɚɯ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɛɳɢɯ ɬɟɧɞɟɧɰɢɣ 

ɪɚɡɜɢɬɢɹ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɯ ɩɪɨɹɜɥɟɧɢɹ. 
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3.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɟɬɨɞɢɤɚ ɌɋɈ. 

ɋɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɢɥɢ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ (ɚɧɝɥ. total 

cost of ownership, TCO) – ɨɛɳɚɹ ɜɟɥɢɱɢɧɚ ɰɟɥɟɜɵɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ ɜɵɧɭɠɞɟɧ 

ɧɟɫɬɢ ɜɥɚɞɟɥɟɰ ɫ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɜɫɬɭɩɥɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɟ ɜɥɚɞɟɧɢɹ 

ɞɨ ɦɨɦɟɧɬɚ ɜɵɯɨɞɚ ɢɡ ɫɨɫɬɨɹɧɢɹ ɜɥɚɞɟɧɢɹ ɢ ɢɫɩɨɥɧɟɧɢɹ ɜɥɚɞɟɥɶɰɟɦ ɩɨɥɧɨɝɨ 

ɨɛɴёɦɚ ɨɛɹɡɚɬɟɥɶɫɬɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɥɚɞɟɧɢɟɦ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɡɚɬɪɚɬ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɡɚɪɚɧɟɟ 

ɥɢɛɨ ɫɩɪɨɝɧɨɡɢɪɨɜɚɧɵ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ, ɧɟɤɨɬɨɪɵɟ ɡɚɬɪɚɬɵ ɧɨɫɹɬ 

ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɪɢɫɤ ɫɭɳɟɫɬɜɟɧɧɵɯ ɨɬɤɥɨɧɟɧɢɣ 

ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɬ ɩɪɨɝɧɨɡɧɵɯ (ɪɚɫɱёɬɧɵɯ). ɍɧɢɜɟɪɫɚɥɶɧɨɣ ɦɟɬɨɞɢɤɢ 

ɨɩɪɟɞɟɥɟɧɢɹ (ɪɚɫɱёɬɚ) ɫɨɜɨɤɭɩɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɥɚɞɟɧɢɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ, 

ɩɨɫɤɨɥɶɤɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɤɬɚ ɜɥɚɞɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɥɚɞɟɧɢɹ, 

ɫɬɪɭɤɬɭɪɚ ɡɚɬɪɚɬ ɢ ɩɪɢɧɰɢɩɵ ɢɯ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɝɭɬ ɪɚɡɥɢɱɚɬɶɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɸɬ ɨɛɳɢɟ ɩɨɞɯɨɞɵ ɪɚɡɪɚɛɨɬɤɢ ɫɬɨɢɦɨɫɬɢ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ [18].  

 

3.2 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɬɚɤɠɟ CAPEX ɨɬ ɚɧɝɥ. CAPital EXpenditure) –

ɤɚɩɢɬɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ ɤɨɦɩɚɧɢɹɦɢ ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɢɥɢ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɮɢɡɢɱɟɫɤɢɯ ɚɤɬɢɜɨɜ (ɠɢɥɨɣ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɧɟɞɜɢɠɢɦɨɫɬɢ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɬɟɯɧɨɥɨɝɢɣ). ɇɟɪɟɞɤɨ ɜɫɬɪɟɱɚɟɬɫɹ ɢ ɬɚɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ CAPEX – ɷɬɨ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɤɭɩɤɭ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɚ ɬɚɤɠɟ ɡɚɬɪɚɬɵ ɩɨ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɤɪɟɞɢɬɨɜ ɧɚ ɢɯ ɩɪɢɨɛɪɟɬɟɧɢɟ [19].  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɱɢɫɥɢɬɶ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɟɨɛɯɨɞɢɦɨ 

ɫɭɦɦɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɬɪɚɬɵ: Ʉɩɪ, Ʉɬɫ, Ʉɥɫ, Ʉɩɨ, Ʉɢɨ, Ʉɨɛ, Ʉɨɷ. Ɉɛɳɚɹ ɮɨɪɦɭɥɚ 

ɪɚɫɱɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚɩɢɫɚɧɚ ɧɢɠɟ. 
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Ʉ = Ʉɩɪ + Ʉɬɫ + Ʉɥɫ + Ʉɩɨ + Ʉɢɨ + Ʉɨɛ + Ʉɨɷ ,                                                  (1) 

 

ɝɞɟ    Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ;  

Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ; 

Ʉɩɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ. Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ  

 

 Ʉɩɪ = Ʉɡɩ + Ʉɩɩɫ + Ʉɫɜɬ + Ʉɩɪɨɱ,                                                                      (2) 

 

ɝɞɟ     Ʉɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɡɪɚɛɨɬɱɢɤɚ; 

Ʉɩɩɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ;  

Ʉɫɜɬ – ɡɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɡɪɚɛɨɬɱɢɤɚ.  Ɉɤɥɚɞ ɪɚɛɨɬɵ 

ɪɚɡɪɚɛɨɬɱɢɤɚ ɪɚɜɟɧ 13 890 ɪɭɛɥɟɣ ɡɚ 30 ɞɧɟɣ. Ɋɚɡɪɚɛɨɬɱɢɤ ɪɚɛɨɬɚɟɬ ɧɚɞ 

ɩɪɨɟɤɬɨɦ 90 ɞɧɟɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɤɥɚɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ 90 ɞɧɟɣ ɪɚɛɨɬɵ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɡɪɚɛɨɬɱɢɤɚ ɪɚɜɧɚ ɪɭɛɥɟɣ 41 670 (ɛɟɡ ɭɱɟɬɚ 

ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ ɪɟɝɢɨɧɚɥɶɧɨɣ ɧɚɞɛɚɜɤɢ).  

Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ ɫ ɭɱɟɬɨɦ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 

(30%), ɪɟɝɢɨɧɚɥɶɧɨɣ ɧɚɞɛɚɜɤɢ (30%) ɢ ɇȾɎɅ (13%) ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɬɚɪɢɮɧɨɦɭ 

ɫɩɨɫɨɛɭ ɨɩɥɚɬɵ. Ɉɩɥɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.  
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Ɍɚɛɥɢɰɚ 1 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ  
ɋɨɫɬɚɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ Ⱦɨɯɨɞɵ, ɪɭɛ. Ɋɚɫɯɨɞɵ, ɪɭɛ. 

Ɉɤɥɚɞ 41 670  

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 12 501  

ɋɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 12 501  

ɇȾɎɅ  8 667 

ȼɫɟɝɨ ɞɨɯɨɞɨɜ 66 672  

ɂɬɨɝɨ ɧɚ ɪɭɤɢ 58 005  

 

Ⱦɥɹ ɪɚɫɱɟɬɚ Ʉɡɩ ɧɟɨɛɯɨɞɢɦɨ «ȼɫɟɝɨ ɞɨɯɨɞɨɜ» ɩɪɢɜɟɫɬɢ ɤ ɎɈɌ 

 

Ʉɡɩ =66 672 * 1, 302 = 86 807 ɪɭɛɥɟɣ.  

 

Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. Ⱦɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɚ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ, 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – Ɉɛɨɪɭɞɨɜɚɧɢɟ  

Ɉɛɨɪɭɞɨɜɚɧɢɟ Ɉɩɢɫɚɧɢɟ 
Ʉɨɥɢɱɟɫɬɜɨ, 

ɲɬ.  
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɇɨɪɦ. 
ɫɪɨɤ 

Ɇɨɧɢɬɨɪ  

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

700:1, 200 Ʉɞ/ɦ², 90°/65°, 
VGA (D-sub)] 

1 5 299 

7 ɥɟɬ 

Ʉɥɚɜɢɚɬɭɪɚ 
Jet.A SlimLine K7 White 

[ɛɟɫɩɪɨɜɨɞɧɚɹ, ɧɨɠɧɢɱɧɚɹ, 
ɤɥɚɜɢɲ - 82, USB, ɛɟɥɚɹ] 

1  3 000 

4 ɝɨɞɚ 

Ɇɵɲɶ 
A4Tech J90 Gaming ɱɟɪɧɵɣ 

[5000 dpi, ɫɜɟɬɨɞɢɨɞɧɵɣ, 
USB, ɤɧɨɩɤɢ - 12] 

1 1 550 
2 ɝɨɞɚ 

ɉɪɨɰɟɫɫɨɪ 

Intel Core i5-11400F OEM 
[LGA 1200, 6 x 2.6 ȽȽɰ, L3 - 
12 ɆȻ, 2ɯDDR4-3200 ɆȽɰ, 

TDP 65 ȼɬ] 

1 20 000 

4 ɝɨɞɚ 

Ɇɚɬɟɪɢɧɫɤɚɹ 
ɩɥɚɬɚ 

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

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

1 8 500 

5 ɥɟɬ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2 

ȼɢɞɟɨɤɚɪɬɚ 

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

128 ɛɢɬ, 1341 ɆȽɰ - 1455 
ɆȽɰ, HDMI, DisplayPort, 

DVI-D] 

1 39 999 

5 ɥɟɬ 

Ɉɩɟɪɚɬɢɜɧɚɹ 
ɩɚɦɹɬɶ 

AMD Radeon R5 
Entertainment Series [DDR3, 8 

ȽȻx2 ɲɬ, 1600 ɆȽɰ, 
PC12800, 11-11-11-28] 

1 6 599 

7 ɥɟɬ 

ɀɟɫɬɤɢɣ ɞɢɫɤ  
6 ɌȻ WD Blue [SATA III, 6 
Ƚɛɢɬ/ɫ, 5400 ɨɛ/ɦɢɧ, ɤɷɲ 

ɩɚɦɹɬɶ - 256 ɆȻ] 
1 20 499 

6 ɥɟɬ 

Ȼɥɨɤ ɩɢɬɚɧɢɹ 

Aerocool VX PLUS 350W 
[VX-350 PLUS] 

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

1 3 000 

8 ɥɟɬ 

ɂɬɨɝɨ 108 446 

 

Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. ɍ 

ɤɚɠɞɨɣ ɞɟɬɚɥɢ ɤɨɦɩɶɸɬɟɪɚ ɫɪɨɤ ɫɥɭɠɛɵ ɪɚɡɥɢɱɟɧ ɢ ɫɨɫɬɚɜɥɹɟɬ: 

– ɦɨɧɢɬɨɪ – 7 ɥɟɬ; 

– ɤɥɚɜɢɚɬɭɪɚ – 4 ɝɨɞɚ; 

– ɦɵɲɶ – 2 ɝɨɞɚ;  

– ɩɪɨɰɟɫɫɨɪ – 4 ɝɨɞɚ;  

– ɦɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ – 5 ɥɟɬ; 

– ɜɢɞɟɨɤɚɪɬɚ – 5 ɥɟɬ; 

– ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ – 7 ɥɟɬ; 

– ɠɟɫɬɤɢɣ ɞɢɫɤ – 6 ɥɟɬ; 

– ɛɥɨɤ ɩɢɬɚɧɢɹ – 8 ɥɟɬ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɶɸɬɟɪɚ ɪɚɜɟɧ 5 ɝɨɞɚɦ – Ɍɷɤ. 

 

Ⱥɝɨɞ = ɋɛ * ɇɚɦ,                                                                                               (3) 

 

ɝɞɟ     ɋɛ – ɫɬɨɢɦɨɫɬɶ ɛɚɥɚɧɫɨɜɚɹ; 

ɇɚɦ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 
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ɇɚɦ = 100% / Ɍɷɤ                                                                                              (4) 

 

Ɍɚɤ ɤɚɤ Ɍɷɤ = 5, ɡɧɚɱɢɬ ɇɚɦ = 20%. ɋɛ = 108 446 ɪɭɛ.  

 

Ⱥɝɨɞ = 0,20 * 108 446 = 21 689,2. 

 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɩɪɨɟɤɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

Ⱥɩɪ = (Ⱥɝɨɞ / Ʉɪɞɝ) * Ʉɞɷ,                                                                                  (5) 

 

ɝɞɟ     Ⱥɩɪ – ɚɦɨɪɬɢɡɚɰɢɹ ɩɪɨɟɤɬɚ; 

Ʉɪɞɝ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 247; 

Ʉɞɷ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 90. 

 

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

 

Ʉɫɜɬ = 7 903 ɪɭɛɥɹ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɵ ɩɪɨɝɪɚɦɦɧɵɟ ɩɪɨɞɭɤɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 – ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɪɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ./ɦɟɫ. 
Microsoft Windows 10 Home ɛɟɫɫɪɨɱɧɨ 2 900 

Microsoft Office 2019 Home and 
Student 

ɛɟɫɫɪɨɱɧɨ 
2 900 

Comodo Internet Security ɛɟɫɫɪɨɱɧɨ ɛɟɫɩɥɚɬɧɨ 
Blender 3D ɛɟɫɫɪɨɱɧɨ ɛɟɫɩɥɚɬɧɨ 
Audacity ɛɟɫɫɪɨɱɧɨ ɛɟɫɩɥɚɬɧɨ 

Adobe Substance 3D Painter  ɬɪɢ ɦɟɫɹɰɚ 3 865 
ɂɬɨɝɨ 17 395 
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ɋɬɨɢɦɨɫɬɶ ɛɟɫɫɪɨɱɧɨɣ ɥɢɰɟɧɡɢɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Microsoft 

Windows 10 Home ɫɨɫɬɚɜɥɹɟɬ 2 900 ɪɭɛɥɟɣ, ɬ.ɟ. ɷɬɨ ɟɞɢɧɨɪɚɡɨɜɚɹ ɡɚɬɪɚɬɚ ɧɚ ɜɫɟ 

ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɚɞ ɩɪɨɟɤɬɨɦ. Ⱥɧɚɥɨɝɢɱɧɨ ɫ ɨɮɢɫɧɵɦ ɩɚɤɟɬɨɦ Microsoft Office 

2019 Home and Student, ɫɬɨɢɦɨɫɬɶ ɤɨɬɨɪɨɝɨ ɬɚɤɠɟ ɪɚɜɧɚ 2 900 ɪɭɛɥɟɣ. Adobe 

Substance 3D Painter – ɷɬɨ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ 3D-ɬɟɤɫɬɭɪ, ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɨɛɪɟɫɬɢ ɩɨɞɩɢɫɤɭ, 

ɟɠɟɦɟɫɹɱɧɚɹ ɨɩɥɚɬɚ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 3 865 ɪɭɛɥɟɣ. Ɋɚɛɨɬɚ ɧɚɞ ɩɪɨɟɤɬɨɦ 

ɛɭɞɟɬ ɜɟɫɬɢɫɶ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɬɪɟɯ ɦɟɫɹɰɟɜ, ɚ ɡɧɚɱɢɬ: 3 865 * 3 = 11 595 ɪɭɛɥɟɣ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɧɚ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ Microsoft Windows 10 Home ɢ 

Microsoft Office 2019 Home and Student ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3), 

(4), (5). 

 

ɇɚɦ = 100% / 3 = 33,3% 

 

Ⱥɝɨɞ = 2 900 * 0, 333 = 965 ɪɭɛɥɟɣ 

 

Ⱥɩɪ = (965 / 247) * 90 = 352 ɪɭɛɥɹ 

 

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

 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. Ɂɚɬɪɚɬɵ ɧɚ Ʉɩɪɨɱ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɭɦɦɨɣ Ʉɡɩ, Ʉɢɩɫ, Ʉɫɜɬ ɨɬ 1% ɞɨ 5%. Ʉ ɩɪɨɱɢɦ ɡɚɬɪɚɬɚɦ ɨɬɧɨɫɹɬɫɹ: ɚɪɟɧɞɚ 

ɩɨɦɟɳɟɧɢɹ, ɤɨɦɦɭɧɚɥɶɧɵɟ ɭɫɥɭɝɢ ɡɚ ɪɚɛɨɱɟɟ ɜɪɟɦɹ ɝɪɭɩɩɵ ɪɚɛɨɬɧɢɤɨɜ, 

ɷɥɟɤɬɪɢɱɟɫɬɜɨ ɢ ɢɧɬɟɪɧɟɬ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɢɦɟɸɳɢɯɫɹ 

ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɤɨɦɩɶɸɬɟɪɚ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜ ɪɚɡɦɟɪɟ 3% ɪɭɛɥɟɣ ɧɚ ɩɟɪɢɨɞ ɪɚɡɪɚɛɨɬɤɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ  

 

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

 

Ⱦɥɹ ɩɨɞɫɱɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɱɢɬɚɬɶ ɨɫɬɚɥɶɧɵɟ 

ɩɭɧɤɬɵ ɮɨɪɦɭɥɵ. 

Ʉɬɫ = 1 390 ɪɭɛɥɟɣ. Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɨɛɪɟɫɬɢ 

ɨɛɥɚɱɧɨɟ ɯɪɚɧɢɥɢɳɟ Google Drive, ɝɨɬɨɜɚɹ ɩɨɞɩɢɫɤɚ ɧɚ 100 Ƚɛ ɫɜɨɛɨɞɧɨɝɨ 

ɦɟɫɬɚ ɪɚɜɧɚ 1 390 ɪɭɛɥɟɣ.  

Ʉɥɫ = 0 ɪɭɛɥɟɣ. ȼɫɟ ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɛɟɪɟɬ ɧɚ ɫɟɛɹ 

ɩɨɥɶɡɨɜɚɬɟɥɶ. 

Ʉɩɨ = 0 ɪɭɛɥɟɣ. Ⱦɥɹ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦ ɬɨɥɶɤɨ 

ɜɢɞɟɨɩɪɨɢɝɪɵɜɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɩɨɥɶɡɨɜɚɬɟɥɹ.  

Ʉɢɨ = 0 ɪɭɛɥɟɣ. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɚɡɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ʉɨɛ = 0 ɪɭɛɥɟɣ. Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɩɪɨɟɤɬɨɦ ɨɛɭɱɚɬɶ ɩɟɪɫɨɧɚɥ ɧɟ ɬɪɟɛɭɟɬɫɹ.  

Ʉɨɷ = ɜɪɟɦɹ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɨ 2 ɧɟɞɟɥɢ ɢɥɢ 14 ɩɨɥɵɯ ɪɚɛɨɱɢɯ 

ɞɧɹ. Ɍɟɫɬɢɪɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɪɚɡɪɚɛɨɬɱɢɤ ɛɭɞɟɬ ɧɟɩɨɥɧɵɣ ɪɚɛɨɱɢɣ ɞɟɧɶ – 2 

ɱɚɫɚ, ɩɨɷɬɨɦɭ ɡɚɪɩɥɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɚ 2 * 14 = 28 ɱɚɫɨɜ ɢɥɢ 4 ɩɨɥɧɵɯ 

ɪɚɛɨɱɢɯ ɞɧɹ. Ɂɉ ɪɚɡɪɚɛɨɬɱɢɤɚ ɫɨɫɬɚɜɥɹɟɬ 13 890 ɪɭɛ. ɜ ɦɟɫɹɰ (ɛɟɡ ɧɚɞɛɚɜɨɤ). Ɂɉ 

ɪɚɡɪɚɛɨɬɱɢɤɚ ɧɚ ɩɟɪɢɨɞ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɚ 13 890 / 28 * 4 = 1 984 

ɪɭɛ. Ɍɚɤ ɤɚɤ ɛɭɞɭɬ ɡɚɬɪɚɱɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɨɬɱɢɫɥɟɧɢɹɦɢ ɜ ɎɈɌ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Ʉɨɷ = 1 984 * 1,302 = 2 584 ɪɭɛɥɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ, ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ (Ʉɩɪ) 110 219 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ (Ʉɬɫ) 1 309 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ (Ʉɥɫ) 0 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ (Ʉɩɨ) 0 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ (Ʉɢɨ) 0 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ (Ʉɨɛ) 0 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ (Ʉɨɷ) 2 584 

ɂɬɨɝɨ 114 112 

 

3.3 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ – ɚɛɫɨɥɸɬɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɢɡɞɟɪɠɟɤ, 

ɩɨɧɟɫɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɟɦ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. ɉɨɤɭɩɤɚ ȽɋɆ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɨɩɥɚɬɚ ɭɫɥɭɝ 

ɪɟɦɨɧɬɧɢɤɨɜ, ɩɪɢɨɛɪɟɬɟɧɢɟ ɷɧɟɪɝɢɢ ɢ ɞɪ. – ɜɚɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɨɜɨɤɭɩɧɨɣ 

ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɤɚɩɢɬɚɥɚ. ɂɯ ɞɨɥɹ ɜ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 

30%, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɩɨɬɪɟɛɭɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ 

ɢ ɡɚɦɟɧɟ ɨɛɨɪɭɞɨɜɚɧɢɹ [20].  

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

  

ɋ = ɋɡɩ + ɋɚɨ + ɋɬɨ + ɋɥɫ + ɋɧɢ + ɋɩɪɨɱ,                                                          (6) 

 

ɝɞɟ     ɋɡɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɩɪɨɟɤɬɨɦ; 

ɋɚɨ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

ɋɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

ɋɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɢɫɬɟɦ; 

ɋɧɢ – ɡɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɶ ɢɧɮɨɪɦɚɰɢɢ; 

ɋɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɟɪɫɨɧɚɥɚ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɱɟɝɨ 

ɫɨɫɬɨɹɧɢɹ ɩɪɨɟɤɬɚ ɧɭɠɟɧ 1 ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶɫɹ ɨɛɫɥɭɠɢɜɚɧɢɟɦ. 

ɉɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɡɚɤɚɡɭ ɐɂɇɌɚ, ɪɚɛɨɬɚɬɶ ɫ ɧɢɦ ɛɭɞɭɬ 

ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɞɚɧɧɚɹ ɪɚɛɨɬɚ ɭɠɟ ɜɯɨɞɢɬ ɜ ɢɯ ɞɨɥɠɧɨɫɬɧɵɟ 

ɨɛɹɡɚɧɧɨɫɬɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɞɚɧɧɵɯ ɪɚɛɨɬɧɢɤɨɜ 

ɧɟ ɬɪɟɛɭɟɬɫɹ.  
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ɉɨɦɢɦɨ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɱɟɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɬɶ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦ ɩɢɚɪ-ɦɟɧɟɞɠɟɪ. Ɉɤɥɚɞ 

ɪɚɛɨɬɧɢɤɚ ɡɚ 28 ɞɧɟɣ ɪɚɜɟɧ 13 890 ɪɭɛɥɟɣ. Ɉɫɧɨɜɧɨɣ ɨɛɹɡɚɧɧɨɫɬɶɸ ɩɢɚɪ-

ɦɟɧɟɞɠɟɪɚ ɛɭɞɟɬ ɩɨɤɚɡ ɪɨɥɢɤɚ ɜ ɲɤɨɥɚɯ, ɦɭɡɟɟ, ɧɚ ɮɟɫɬɢɜɚɥɹɯ ɢ ɞɪ., ɧɚ ɷɬɨ 

ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ 2 ɧɟɞɟɥɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɪɚɜɧɚ 6 945 ɪɭɛɥɟɣ. 

Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɢɚɪ-ɦɟɧɟɞɠɟɪɚ ɫ ɭɱɟɬɨɦ ɫɟɜɟɪɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ (30%), ɪɟɝɢɨɧɚɥɶɧɨɣ ɧɚɞɛɚɜɤɢ (30%) ɢ ɇȾɎɅ (13%) ɩɪɨɜɟɞɟɧ ɩɨ 

ɬɚɪɢɮɧɨɦɭ ɫɩɨɫɨɛɭ ɨɩɥɚɬɵ. Ɉɩɥɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.  

 

Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ  
ɋɨɫɬɚɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ Ⱦɨɯɨɞɵ, ɪɭɛ. Ɋɚɫɯɨɞɵ, ɪɭɛ. 

Ɉɤɥɚɞ 6 945  

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 2 083, 5  

ɋɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 2 083, 5  

ɇȾɎɅ  903 

ȼɫɟɝɨ ɞɨɯɨɞɨɜ 11 112  

ɂɬɨɝɨ ɧɚ ɪɭɤɢ 10 209  

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɋɡɩ ɧɟɨɛɯɨɞɢɦɨ «ȼɫɟɝɨ ɞɨɯɨɞɨɜ» ɩɪɢɜɟɫɬɢ ɤ ɎɈɌ 

 

ɋɡɩ  = 11 112 * 1,302 = 14 468 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ ɧɟ ɜɯɨɞɹɬ ɜ ɛɸɞɠɟɬ ɩɪɨɟɤɬɚ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬ ɞɚɧɧɨɝɨ ɬɢɩɚ ɧɟ 

ɧɭɠɞɚɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɦ ɫɨɩɪɨɜɨɠɞɟɧɢɢ. 

 

ɋɚɨ = 0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ 

ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 
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ɋɬɨ = 0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ. Ⱦɥɹ ɪɚɛɨɬɵ ɩɪɨɟɤɬɚ ɧɟ 

ɬɪɟɛɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɨɣ ɫɟɬɢ. 

 

ɋɥɫ = 0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɨɛɪɟɫɬɢ ɨɛɥɚɱɧɨɟ ɯɪɚɧɢɥɢɳɟ Google Drive, ɝɨɬɨɜɚɹ ɩɨɞɩɢɫɤɚ ɧɚ 100 Ƚɛ 

ɫɜɨɛɨɞɧɨɝɨ ɦɟɫɬɚ ɪɚɜɧɚ 1 390 ɪɭɛɥɟɣ.  

 

ɋɧɢ = 1 390 ɪɭɛɥɹ.  

 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ. ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ 3% ɨɬ ɫɭɦɦɵ ɜɫɟɯ ɡɚɬɪɚɬ. ɋɭɦɦɚ 

ɜɫɟɯ ɡɚɬɪɚɬ: 14 468 + 1 390 = 15 858 ɪɭɛɥɟɣ.  

 

ɋɩɪɨɱ = 476 ɪɭɛɥɟɣ. 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ, ɪɭɛ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɩɪɨɟɤɬɨɦ (ɋɡɩ) 14 468 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ (ɋɚɨ) 0 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɋɬɨ) 0 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɢɫɬɟɦ (ɋɝɫ) 0 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɶ ɢɧɮɨɪɦɚɰɢɢ (ɋɧɢ) 1 390 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɋɩɪɨɱ) 476 

ɂɬɨɝɨ 16 334 
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3.4 Ɋɚɫɱɟɬ ɫɨɜɨɤɭɩɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɥɚɞɟɧɢɹ ɫɢɫɬɟɦɨɣ 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɌɋɈ ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɫɢɫɬɟɦɨɣ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

ɌɋɈ = DE + IC1 + IC2,                                                                                 (7) 

 

ɝɞɟ     DE – ɩɪɹɦɵɟ ɪɚɫɯɨɞɵ; 

IC1 – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɝɪɭɩɩɵ 1;  

IC2 – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɝɪɭɩɩɵ 2. 

ɉɪɹɦɵɟ ɪɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

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

 

ɝɞɟ     DE1 – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ;  

DE2 – ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɢ; 

DE3 – ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

DE4 – ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɚɦɢ; 

DE5 – ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ; 

DE6 – ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ;  

DE7 – ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ;  

DE8 – ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ. 

 

DE1 = Ʉ = 114 112 ɪɭɛɥɟɣ. 

DE2 = ɋɡɩ = 14 468 ɪɭɛɥɟɣ. 

DE3 = ɋɬɨ + ɋɚɨ = 0 ɪɭɛɥɟɣ. 

DE4 = 0 ɪɭɛɥɟɣ, ɬ.ɤ. ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ ɧɟ 

ɩɨɬɪɟɛɭɸɬɫɹ. 
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DE5 = 0 ɪɭɛɥɟɣ. Ⱥɭɬɫɨɪɫɢɧɝ – ɩɟɪɟɞɚɱɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɞɨɝɨɜɨɪɚ ɨɩɪɟɞɟɥёɧɧɵɯ ɜɢɞɨɜ ɢɥɢ ɮɭɧɤɰɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɪɭɝɨɣ ɤɨɦɩɚɧɢɢ, ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɧɭɠɧɨɣ 

ɨɛɥɚɫɬɢ. Ɍɚɤ ɤɚɤ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɥɧɨɫɬɶɸ ɝɨɬɨɜ, ɫɬɨɪɨɧɧɢɟ ɤɨɦɩɚɧɢɢ ɧɟ 

ɧɭɠɧɵ. 

DE6 = 0 ɪɭɛɥɟɣ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɩɨɟɡɞɤɢ, ɩɨɷɬɨɦɭ ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ ɧɟ ɦɨɠɟɬ ɛɵɬɶ. 

DE7 = ɋɝɫ = 0 ɪɭɛɥɟɣ.  

DE8 = ɋɩɪɨɱ + ɋɧɢ = 476 + 1 390 = 1 866 ɪɭɛɥɟɣ. 

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

ɉɨɫɤɨɥɶɤɭ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɭɱɬɟɧɵ ɜɫɟ ɪɢɫɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɪɚɫɯɨɞɵ ɧɟ ɧɭɠɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ IC1 = IC2 = 0 ɪɭɛɥɟɣ. ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ 

ɌɋɈ = DE = 130 446 ɪɭɛɥɟɣ.  

 

3.5 Ɉɰɟɧɤɚ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɟɪɨɹɬɧɨɫɬɢ ɭɫɩɟɲɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ 

ɚɧɚɥɢɡ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɨɰɟɧɢɜɚɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɚɤɨɝɨ-ɥɢɛɨ ɪɢɫɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɹ 

ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɜɥɢɹɧɢɹ ɧɚ ɞɚɧɧɵɣ ɩɪɨɟɤɬ. Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ 

ɥɢɲɧɢɯ ɡɚɬɪɚɬ ɢɥɢ ɫɜɟɫɬɢ ɢɯ ɤ ɦɢɧɢɦɭɦɭ.   

Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ ɢɦɟɟɬ ɧɢɡɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ, ɬ.ɤ. ɡɚɤɚɡɱɢɤ ɞɚɥ ɱɟɬɤɢɟ 

ɭɤɚɡɚɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɭ, ɬɚɤɠɟ ɛɵɥɢ ɢɡɭɱɟɧɵ ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɨɟɤɬɵ. 

Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɟɤɬɚ, ɚ ɢɦɟɧɧɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɢɟ 

3D-ɦɨɞɟɥɟɣ ɫɜɨɟɣ ɫɭɬɢ ɢɦɟɸɬɫɹ, ɬ.ɤ. ɪɚɡɪɚɛɨɬɱɢɤ ɧɟ ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɩɵɬɚ 

ɪɚɛɨɬɵ ɫ ɢɫɬɨɪɢɱɟɫɤɢɦɢ ɚɪɬɟɮɚɤɬɚɦɢ. 

Ɋɢɫɤ ɧɟɨɛɴɟɤɬɢɜɧɨɫɬɢ ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɬ.ɤ. 

ɧɟɜɨɡɦɨɠɧɨ ɢɡɛɟɠɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɨɰɟɧɨɤ ɡɪɢɬɟɥɹ ɧɚ 100%. 
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Ɋɢɫɤ ɧɟɜɵɩɨɥɧɟɧɢɹ ɜ ɫɪɨɤ – ɦɚɥɨɜɟɪɨɹɬɧɵɣ ɪɢɫɤ, ɬ.ɤ. ɛɵɥ ɫɨɫɬɚɜɥɟɧ 

ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɢ ɟɝɨ ɫɨɛɥɸɞɟɧɢɟ ɩɪɢɜɟɞɟɬ ɤ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɟɧɧɨɦɭ 

ɩɪɨɟɤɬɭ ɜ ɫɪɨɤ.  

Ⱦɚɧɧɵɟ ɨ ɪɢɫɤɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.  

 

Ɍɚɛɥɢɰɚ 7 – Ⱦɚɧɧɵɟ ɨ ɪɢɫɤɚɯ ɩɪɨɟɤɬɚ 

№ Ƚɪɭɩɩɚ ɪɢɫɤɨɜ Ɉɩɢɫɚɧɢɟ 
ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧɶ 
ɜɥɢɹɧɢɹ 

ȼɟɪɨɹɬɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ȼɨɡɦɨɠɧɨɟ 
ɪɟɲɟɧɢɟ 

ɪɢɫɤɚ 

1 Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɇɟɞɨɫɬɚɬɨɱɧɨɟ 
ɩɨɧɢɦɚɧɢɟ 
ɡɚɤɚɡɱɢɤɨɦ 

ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

ȼɵɫɨɤɢɣ ɇɢɡɤɚɹ 

Ʉɨɧɫɭɥɶɬɚɰɢɹ 
ɫ ɡɚɤɚɡɱɢɤɨɦ, 

ɪɚɡɪɚɛɨɬɤɚ 
ɨɬɱɟɬɧɨɫɬɢ 

2 
Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɩɪɨɟɤɬɚ 

Ɋɢɫɤ 
ɫɨɨɬɜɟɬɫɬɜɢɹ 3D-
ɦɨɞɟɥɟɣ ɢɯ ɫɭɬɢ 

ȼɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ 

ɋɪɟɞɧɹɹ 

Ʉɨɧɫɭɥɶɬɚɰɢɹ 
ɫ ɷɤɫɩɟɪɬɚɦɢ ɜ 
ɞɚɧɧɨɣ ɫɮɟɪɟ 

ɪɚɡɪɚɛɨɬɤɢ 

3 
Ɋɢɫɤ 

ɧɟɨɛɴɟɤɬɢɜɧɨɫɬɢ 

Ɂɪɢɬɟɥɹ ɧɟ 
ɭɫɬɪɨɢɬ ɤɚɱɟɫɬɜɨ 

ɫɰɟɧɚɪɢɹ ɢɥɢ 
ɭɪɨɜɟɧɶ 

ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɟɤɬɚ 

ɇɢɡɤɢɣ ȼɵɫɨɤɚɹ 

ɉɪɨɜɟɞɟɧɢɟ 
ɩɪɨɛɧɨɝɨ 

ɩɨɤɚɡɚ ɫ ɰɟɥɶɸ 
ɜɵɹɜɥɟɧɢɹ 

ɧɟɞɨɫɬɚɬɤɨɜ 
ɩɪɨɟɤɬɚ 

4 
Ɋɢɫɤ ɧɟɜɵɩɨɥɧɟɧɢɹ 

ɜ ɫɪɨɤ 

Ɋɚɡɪɚɛɨɬɱɢɤ ɧɟ 
ɜɵɩɨɥɧɹɟɬ ɩɪɨɟɤɬ 

ɜ ɧɚɡɧɚɱɟɧɧɵɣ 
ɫɪɨɤ 

ȼɵɫɨɤɢɣ ɇɢɡɤɚɹ 
ɋɨɛɥɸɞɟɧɢɟ 
ɤɚɥɟɧɞɚɪɧɨɝɨ 

ɩɥɚɧɚ 

 

ȼɨɡɦɨɠɧɵɟ ɪɟɲɟɧɢɹ ɪɢɫɤɨɜ:  

1. Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ – ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɪɟɝɭɥɹɪɧɭɸ ɤɨɧɫɭɥɶɬɚɰɢɸ 

ɫ ɡɚɤɚɡɱɢɤɨɦ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɨɬɱɟɬɵ ɫɬɚɞɢɣ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ ɞɥɹ 

ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɭɫɬɪɚɧɟɧɢɹ ɧɟɫɨɨɬɜɟɬɫɬɜɢɣ.  

2. Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɟɤɬɚ – ɤɨɧɫɭɥɶɬɚɰɢɹ ɫ 

ɷɤɫɩɟɪɬɚɦɢ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ. 

3. Ɋɢɫɤ ɧɟɨɛɴɟɤɬɢɜɧɨɫɬɢ – ɞɥɹ ɪɟɲɟɧɢɹ ɷɬɨɝɨ ɪɢɫɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɩɪɨɜɟɫɬɢ ɩɪɨɛɧɵɣ ɩɨɤɚɡ ɪɨɥɢɤɚ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɧɟɞɨɫɬɚɬɤɢ ɩɪɨɟɤɬɚ ɢ 

ɫɜɟɫɬɢ ɢɯ ɤ ɦɢɧɢɦɭɦɭ.  

4. Ɋɢɫɤ ɧɟɜɵɩɨɥɧɟɧɢɹ ɜ ɫɪɨɤ – ɫɨɛɥɸɞɟɧɢɟ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɩɪɢɜɟɞɟɬ 

ɤ ɭɫɩɟɲɧɨɦɭ ɜɵɩɨɥɧɟɧɢɸ ɩɪɨɟɤɬɚ. 
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ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ 

ɭɫɩɟɲɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɨɡɪɨɫɥɚ, ɬ.ɤ. ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɧɚɢɛɨɥɟɟ ɜɨɡɦɨɠɧɵɯ 

ɪɢɫɤɨɜ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ ɞɚɧɧɵɯ 

ɪɢɫɤɨɜ.  

 

3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɯɨɞɨɜ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɧɟ ɛɵɥɨ ɩɨɫɬɚɜɥɟɧɨ ɰɟɥɢ ɡɚɪɚɛɨɬɚɬɶ ɧɚ ɧɟɦ ɢɥɢ 

ɨɤɭɩɢɬɶ ɡɚɬɪɚɬɵ, ɬ.ɤ. ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɧɟ ɹɜɥɹɟɬɫɹ ɤɨɦɦɟɪɱɟɫɤɢɦ. Ƚɥɚɜɧɚɹ 

ɮɭɧɤɰɢɹ ɩɪɨɟɤɬɚ – ɨɛɳɟɫɬɜɟɧɧɚɹ ɩɨɥɟɡɧɨɫɬɶ. 

Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɩɨ ɡɚɤɚɡɭ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ», 

ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ ɧɚ ɪɚɡɜɢɬɢɟ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɟɝɨ ɩɪɨɞɜɢɠɟɧɢɟ, ɦɨɝɭɬ ɛɵɬɶ 

ɡɚɩɪɨɲɟɧɵ ɜ ɩɨɪɹɞɤɟ ɛɸɞɠɟɬɧɨɝɨ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ 

ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɨɬɫɭɬɫɬɜɭɟɬ, 

ɩɨɫɤɨɥɶɤɭ ɨɧ ɧɟ ɢɦɟɟɬ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɟɝɨ ɩɪɨɞɜɢɠɟɧɢɟ 

ɩɥɚɧɢɪɭɟɬɫɹ ɧɚ ɛɟɡɜɨɡɦɟɡɞɧɨɣ ɨɫɧɨɜɟ ɜ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ, ɦɭɡɟɹɯ ɢ ɜɵɫɬɚɜɤɚɯ.  
 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ «Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɪɚɡɪɚɛɨɬɤɢ 3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɡɚɬɪɚɬ ɢ ɨɰɟɧɤɚ ɪɢɫɤɨɜ 

ɪɟɚɥɢɡɚɰɢɢ ɚɧɢɦɚɰɢɨɧɧɨɝɨ 3D- ɩɪɨɟɤɬɚ «ɏɚɤɚɫɫɤɚɹ ɸɪɬɚ».  

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥɢ 114 112 

ɪɭɛɥɟɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɫɪɟɞɧɟɣ ɫɬɨɢɦɨɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɨɜ ɞɚɧɧɨɝɨ ɭɪɨɜɧɹ.  

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɪɚɜɧɵ 16 334 ɪɭɛɥɟɣ, 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɯɨɪɨɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɜ ɞɚɧɧɨɦ ɜɢɞɟ ɪɚɫɯɨɞɨɜ.  

ɋɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 130 446 ɪɭɛɥɟɣ. Ⱦɚɧɧɨɟ 

ɜɵɱɢɫɥɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɫɤɨɥɶɤɨ ɛɭɞɟɬ ɫɬɨɢɬɶ ɩɪɨɟɤɬ ɞɥɹ ɡɚɤɚɡɱɢɤɚ ɫ ɫɚɦɨɝɨ 

ɧɚɱɚɥɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
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Ʉɪɨɦɟ ɬɨɝɨ, ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɪɢɫɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɩɨɫɨɛɵ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɢɯ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ. Ɋɚɫɱɢɬɚɧɚ ɫɬɨɢɦɨɫɬɶ 

ɚɦɨɪɬɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɠɢɡɧɢ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɪɪɢɬɨɪɢɢ ɢɥɢ ɨɛɴɟɤɬɚɯ ɭɠɟ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɭɞɨɜɥɟɬɜɨɪɟɧɚ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɫɬɨɹɜɲɢɯɫɹ ɫɪɟɞɫɬɜ ɜ ɚɧɚɥɨɝɨɜɨɦ ɢ ɰɢɮɪɨɜɨɦ ɜɢɞɚɯ.  

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɹɜɢɥɚɫɶ ɧɚɢɛɨɥɟɟ ɧɚɝɥɹɞɧɚɹ ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɢɜɲɚɹ ɧɚɡɜɚɧɢɟ 3D-ɦɨɞɟɥɢ. Ɍɪɟɯɦɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɛɵɫɬɪɨ ɪɚɡɜɢɜɚɟɬɫɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɬɟɯɧɢɤɚ ɩɨɡɜɨɥɹɟɬ 

ɨɛɪɚɛɚɬɵɜɚɬɶ ɜɫё ɛɨɥɶɲɢɟ ɢ ɛɨɥɶɲɢɟ ɨɛɴёɦɵ ɢɧɮɨɪɦɚɰɢɢ, ɫ ɞɪɭɝɨɣ – 

ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɬɨɪ: ɱɟɥɨɜɟɤɭ ɧɚɦɧɨɝɨ ɩɪɢɜɵɱɧɟɟ ɜɨɫɩɪɢɧɢɦɚɬɶ 

ɦɟɫɬɧɨɫɬɶ ɜ ɬɪёɯɦɟɪɧɨɦ ɜɢɞɟ.  

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɪɚɡɪɚɛɨɬɤɚ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ 

3D-ɚɧɢɦɚɰɢɨɧɧɨɝɨ ɪɨɥɢɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɦɟɬɨɜ ɠɢɡɧɢ ɢ ɛɵɬɚ 

ɤɨɪɟɧɧɨɝɨ ɧɚɫɟɥɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɞɥɹ ɩɪɨɫɜɟɳɟɧɢɹ ɠɢɬɟɥɟɣ 

ɪɟɫɩɭɛɥɢɤɢ – ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ.  

ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ 

ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ⱦɚɧɚ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȽȺɍ Ɋɏ 

«ɐɂɇɌ ɏɚɤɚɫɢɢ», ɢ ɪɚɫɫɦɨɬɪɟɧɵ ɬɢɩɨɜɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. Ɍɚɤɠɟ ɛɵɥ 

ɨɛɨɫɧɨɜɚɧ ɜɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ, ɜ ɢɬɨɝɟ ɤɨɬɨɪɨɝɨ 

ɩɪɨɝɪɚɦɦɚ Blender 3D ɛɵɥɚ ɜɵɛɪɚɧɚ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 3D-

ɦɨɞɟɥɟɣ ɢɫɬɨɪɢɱɟɫɤɢɯ ɚɪɬɟɮɚɤɬɨɜ ɏɚɤɚɫɢɢ.   

Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ 3D-ɦɨɞɟɥɟɣ ɢ ɚɧɢɦɚɰɢɨɧɧɨɝɨ 

ɪɨɥɢɤɚ, ɚ ɬɚɤɠɟ ɮɭɧɤɰɢɨɧɚɥ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ. 

ɉɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɢɡɭɱɟɧɵ 

ɪɢɫɤɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ.  
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

3D- ɦɨɞɟɥɢ ɩɪɟɞɦɟɬɨɜ ɛɵɬɚ ɯɚɤɚɫɨɜ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɉɨɞɭɲɤɚ 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – Ʉɪɨɜɚɬɶ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.3 – ɋɭɧɞɭɤ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.4 – ɑɚɣɧɢɤ 

 
Ɋɢɫɭɧɨɤ Ⱥ.5 – Ɍɨɩɨɪ 

 
Ɋɢɫɭɧɨɤ Ⱥ.6 – Ɉɯɨɬɧɢɱɢɣ ɥɭɤ ɢ ɫɬɪɟɥɵ 



94 
 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.7 – Ɉɱɚɝ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.8 – ɋɭɧɞɭɤ ɧɚ ɤɨɜɪɟ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.9 – Ʉɢɪɤɚ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.10 – ɒɤɚɮ ɫ ɩɨɫɭɞɨɣ 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.11 – Ɉɛɟɞɟɧɧɵɣ ɫɬɨɥ 
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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ ɧɚɭɱɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

Ɉɬɩɟɱɚɬɚɧɨ ɜ ɨɞɧɨɦ ɷɤɡɟɦɩɥɹɪɟ. 

 

Ȼɢɛɥɢɨɝɪɚɮɢɹ 20 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

Ɉɞɢɧ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 
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