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ɋɬɭɞɟɧɬɭ Ȼɭɬɚɤɨɜɭ ɇɢɤɢɬɟ ɋɟɪɝɟɟɜɢɱɭ 

Ƚɪɭɩɩɚ ɏȻ 16-03 

ɇɚɩɪɚɜɥɟɧɢɟ 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ 3D-

ɮɨɬɨɝɚɥɟɪɟɢ ɨɛɴɟɤɬɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ 

«ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɢɧɫɬɢɬɭɬɭ № 216 ɨɬ 06.04.2020 ɝ. 

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

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɄɊ: ɫɨɡɞɚɬɶ 3D ɮɨɬɨɝɚɥɟɪɟɸ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɠɢɜɨɬɧɨɝɨ 

ɦɢɪɚ ɢ ɥɚɧɞɲɚɮɬɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ 

«ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɮɨɬɨɝɚɥɟɪɟɟ ɢ 

ɪɚɡɦɟɫɬɢɬɶ ɟё ɧɚ ɫɚɣɬɟ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 
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ɮɨɬɨɝɚɥɟɪɟɢ ɞɥɹ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ 

ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ» 

2. ɉɪɨɟɤɬɧɵɣ ɪɚɡɞɟɥ «Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ 3D ɮɨɬɨɝɚɥɟɪɟɢ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ» 

3. ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɡɞɟɥ «Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɮɨɬɨɝɚɥɟɪɟɢ» 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɧɟɬ 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ   ɂ. ȼ. əɧɱɟɧɤɨ 
 ɩɨɞɩɢɫɶ   
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ   ɇ. ɋ. Ȼɭɬɚɤɨɜ 
 ɩɨɞɩɢɫɶ   

«06»ɚɩɪɟɥɹ 2020 ɝ. 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ 

3D-ɮɨɬɨɝɚɥɟɪɟɢ ɨɛɴɟɤɬɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ 

ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ–ɒɭɲɟɧɫɤɢɣ» ɫɨɞɟɪɠɢɬ 62 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 31 ɪɢɫɭɧɨɤ, 16 ɬɚɛɥɢɰ, 12 ɮɨɪɦɭɥ, 16 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

3DɆɈȾȿɅɖ, BLENDER 3D, BLEN4WEB, ɉɊɈȽɊȺɆɆɂɊɈȼȺɇɂȿ, 

JAVASCRIPT, ȾɈɏɈȾɕ, ɊȺɋɏɈȾɕ, ɉɊəɆɕȿ ɁȺɌɊȺɌɕ, 

ɗɄɋɉɅɍȺɌȺɐɂɈɇɇɕȿ ɁȺɌɊȺɌɕ, ɄȺɉɂɌȺɅɖɇɕȿ ɁȺɌɊȺɌɕ, ɊɂɋɄɂ 

ɉɊɈȿɄɌȺ, ɗɄɈɇɈɆɂɑȿɋɄȺə ɗɎɎȿɄɌɂȼɇɈɋɌɖ. 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ.  

Ɂɚɤɚɡɱɢɤɨɦ ɹɜɥɹɟɬɫɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɛɢɨɫɮɟɪɧɵɣ 

ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ». ɀɢɜɨɬɧɵɣ ɦɢɪ ɡɚɩɨɜɟɞɧɢɤɚ ɱɪɟɡɜɵɱɚɣɧɨ 

ɪɚɡɧɨɨɛɪɚɡɟɧ, ɩɨɱɬɢ 100 ɜɢɞɨɜ ɹɜɥɹɸɬɫɹ ɪɟɞɤɢɦɢ, ɢɫɱɟɡɚɸɳɢɦɢ ɢ 

ɜɤɥɸɱɟɧɧɵɦɢ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ. 

ɐɟɥɶ: ɩɨɩɭɥɹɪɢɡɚɰɢɹ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ "ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɢɣ" ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɡɦɟɳɟɧɢɹ 3D ɮɨɬɨɝɚɥɟɪɟɢ ɟɝɨ 

ɭɧɢɤɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ (ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɩɟɣɡɚɠɟɣ). 

Ɂɚɞɚɱɢ: ɢɡɭɱɢɬɶ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ "ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ; 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɯ ɜɨɡɦɨɠɧɨɫɬɢ; 

ɜɵɛɪɚɬɶ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɜɢɪɬɭɚɥɶɧɨɣ 3D-ɮɨɬɨɝɚɥɟɪɟɢ ɨɛɴɟɤɬɨɜ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ»; 

ɪɚɡɪɚɛɨɬɚɬɶ ɜɢɪɬɭɚɥɶɧɭɸ 3D-ɮɨɬɨɝɚɥɟɪɟɸ; ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɮɨɬɨɝɚɥɟɪɟɟ; ɨɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 

ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɮɚɤɬɨɜ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɮɨɬɨɝɚɥɟɪɟɹ ɢ ɪɚɡɦɟɳɟɧɚ ɧɚ 

ɫɚɣɬɟ. 

 Ɏɨɬɨɝɚɥɟɪɟɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɡɧɚɤɨɦɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ 

ɠɢɜɨɬɧɵɦ ɦɢɪɨɦ  ɢ ɥɚɧɞɲɚɮɬɚɦɢ ɡɚɩɨɜɟɞɧɢɤɚ "ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ". 
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SUMMARY 
 

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

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

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

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

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

CAPITAL COSTS, PROJECT RISKS, ECONOMIC EFFICIENCY. 

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

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

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

included in the Red Book. 

Purpose: to popularize the Sayano-Shushensky natural biosphere reserve 

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

(representatives of the animal world and landscapes). 

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

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

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

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

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

and landscapes of the Sayano-Shushensky nature reserve. 

 
English language supervisor  N.V. Chezybaeva 

 signature, date  
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ȼȼȿȾȿɇɂȿ 
 

Ɍɟɪɪɢɬɨɪɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ 

"ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ" ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɛɨɥɶɲɨɣ, ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 

ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ 200 ɤɦ. ɀɢɜɨɬɧɵɣ ɦɢɪ ɡɚɩɨɜɟɞɧɢɤɚ ɱɪɟɡɜɵɱɚɣɧɨ 

ɪɚɡɧɨɨɛɪɚɡɟɧ, ɩɨɱɬɢ 100 ɜɢɞɨɜ ɹɜɥɹɸɬɫɹ ɪɟɞɤɢɦɢ, ɢɫɱɟɡɚɸɳɢɦɢ ɢ 

ɜɤɥɸɱɟɧɧɵɦɢ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ. ɇɟ ɤɚɠɞɵɣ ɦɨɠɟɬ ɩɨɫɟɬɢɬɶ ɡɚɩɨɜɟɞɧɢɤ, 

ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɦɚɥɨɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ, ɩɨ ɬɟɦ ɢɥɢ ɢɧɵɦ ɩɪɢɱɢɧɚɦ. ȼ ɫɜɹɡɢ ɫ 

ɱɟɦ  ɪɟɲɟɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɮɨɬɨɝɚɥɟɪɟɸ ɢ ɪɚɡɦɟɫɬɢɬɶ ɟё ɧɚ ɫɚɣɬɟ ɡɚɩɨɜɟɞɧɢɤɚ. 

Ɏɨɬɨɝɚɥɟɪɟɹ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɨɡɧɚɤɨɦɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ ɠɢɜɨɬɧɵɦ ɦɢɪɨɦ ɢ 

ɩɪɢɪɨɞɨɣ ɡɚɩɨɜɟɞɧɢɤɚ "ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ".  

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:  ɩɨɩɭɥɹɪɢɡɚɰɢɹ ɩɪɢɪɨɞɧɨɝɨ 

ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ "ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ" ɜ ɨɧɥɚɣɧ ɫɪɟɞɟ ɩɨɫɪɟɞɫɬɜɨɦ 

ɪɚɡɦɟɳɟɧɢɹ 3D ɮɨɬɨɝɚɥɟɪɟɢ ɟɝɨ ɭɧɢɤɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ (ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 

ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɩɟɣɡɚɠɟɣ).  

Ɂɚɞɚɱɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ:  

1. ɢɡɭɱɢɬɶ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ – ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ»;  

2. ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɯ 

ɜɨɡɦɨɠɧɨɫɬɢ; 

3. ɜɵɛɪɚɬɶ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɜɢɪɬɭɚɥɶɧɨɣ 3D-ɮɨɬɨɝɚɥɟɪɟɢ ɨɛɴɟɤɬɨɜ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» 

4. ɪɚɡɪɚɛɨɬɚɬɶ ɜɢɪɬɭɚɥɶɧɭɸ 3D-ɮɨɬɨɝɚɥɟɪɟɸ; 

5. ɪɟɚɥɢɡɨɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɮɨɬɨɝɚɥɟɪɟɟ; 

6. ɨɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ 3D-ɮɨɬɨɝɚɥɟɪɟɢ 

ɞɥɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɢɣ» 
 

1.1 Ⱥɧɚɥɢɡ ɞɟɹɬɟɥɶɧɨɫɬɢ ɎȽȻɍ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɡɚɩɨɜɟɞɧɢɤ 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» 

 
Ɂɚɤɚɡɱɢɤɨɦ IT-ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɮɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ 

ɭɱɪɟɠɞɟɧɢɟ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɛɢɨɫɮɟɪɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɢɣ». 

ɋɨɤɪɚɳёɧɧɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ: ɎȽȻɍ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ». 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɮɨɪɦɚ ɨɪɝɚɧɢɡɚɰɢɢ: Ɏɟɞɟɪɚɥɶɧɨɟ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ. 

ɘɪɢɞɢɱɟɫɤɢɣ ɫɬɚɬɭɫ ɢ ɦɢɫɫɢɹ ɨɪɝɚɧɢɡɚɰɢɢ: Ɏɟɞɟɪɚɥɶɧɨɟ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ 

ɛɢɨɫɮɟɪɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» ɹɜɥɹɟɬɫɹ ɸɪɢɞɢɱɟɫɤɢɦ ɥɢɰɨɦ, ɧɟ 

ɢɦɟɸɳɢɦ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɰɟɥɢ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢɡɜɥɟɱɟɧɢɟ ɩɪɢɛɵɥɢ, 

ɬɨ ɟɫɬɶ ɹɜɥɹɟɬɫɹ ɧɟɤɨɦɦɟɪɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɮɢɧɚɧɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 

ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ, ɢɦɟɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɛɚɥɚɧɫ, ɫɱɟɬɚ (ɜ ɬɨɦ ɱɢɫɥɟ 

ɜɚɥɸɬɧɵɟ), ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɛɚɧɤɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɟɱɚɬɶ ɫ 

ɢɡɨɛɪɚɠɟɧɢɟɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɝɟɪɛɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɫɨ ɫɜɨɢɦ 

ɧɚɢɦɟɧɨɜɚɧɢɟɦ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ: ɫɨɬɪɭɞɧɢɤɢ ɡɚɩɨɜɟɞɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨ ɫɥɟɞɭɸɳɢɦ ɧɚɩɪɚɜɥɟɧɢɹɦ: 

 ɨɯɪɚɧɚ ɬɟɪɪɢɬɨɪɢɢ (35 ɱɟɥɨɜɟɤ); 

  ɩɪɨɜɟɞɟɧɢɟ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (6 ɱɟɥɨɜɟɤ) ; 

 ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɫɜɟɳɟɧɢɟ ɢ ɪɚɡɜɢɬɢɟ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ ɬɭɪɢɡɦɚ (5 

ɱɟɥɨɜɟɤ); 

 ɨɛɟɫɩɟɱɟɧɢɟ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (26 ɱɟɥɨɜɟɤ); 
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 ɛɭɯɝɚɥɬɟɪɫɤɢɣ ɭɱɟɬ ɢ ɨɬɱɟɬɧɨɫɬɶ (5 ɱɟɥɨɜɟɤ). 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɬɪɭɞɧɢɤɢ ɡɚɩɨɜɟɞɧɢɤɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɯɪɚɧɭ ɬɟɪɪɢɬɨɪɢɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɡɚɤɚɡɧɢɤɚ ɮɟɞɟɪɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ «Ʉɢɪɡɢɧɫɤɢɣ», 

ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ 

ɩɨɞɞɟɪɠɚɧɢɸ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ 

ɨɛɴɟɤɬɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɞɚɧɧɨɝɨ ɡɚɤɚɡɧɢɤɚ (6 ɱɟɥɨɜɟɤ). 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɡɚɩɨɜɟɞɧɢɤ ɪɚɫɩɨɥɨɠɟɧ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɧɚ 

ɩɥɨɳɚɞɢ 390368 ɝɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ȿɪɦɚɤɨɜɫɤɨɦ ɪɚɣɨɧɟ – 301127 ɝɚ, ɜ 

ɒɭɲɟɧɫɤɨɦ ɪɚɣɨɧɟ – 89241 ɝɚ. 

 

 

Ɋɢɫɭɧɨɤ 1 – Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɢɣ» 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɩɪɢɪɨɞɧɵɣ ɛɢɨɫɮɟɪɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» ɹɜɥɹɟɬɫɹ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɦ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ ɷɤɨɥɨɝɨ-ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɢɦ 

ɭɱɪɟɠɞɟɧɢɟɦ, ɢɦɟɸɳɢɦ ɰɟɥɶɸ ɫɨɯɪɚɧɟɧɢɟ ɢ ɢɡɭɱɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɯɨɞɚ 

ɩɪɢɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɮɨɧɞɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ 

ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ, ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ ɢ ɫɨɨɛɳɟɫɬɜ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ, 

ɬɢɩɢɱɧɵɯ ɢ ɭɧɢɤɚɥɶɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 

Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɚɫɩɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ 

ɢɥɢ/ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɩɪɢɪɨɞɧɵɣ ɛɢɨɫɮɟɪɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» ɨɤɚɡɵɜɚɟɬ ɭɫɥɭɝɢ ɩɨ 

ɪɟɚɥɢɡɚɰɢɢ ɫɭɜɟɧɢɪɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɬɭɪɢɫɬɢɱɟɫɤɢɯ ɦɚɪɲɪɭɬɨɜ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɞɨɯɨɞ ɭɱɪɟɠɞɟɧɢɟ ɩɨɥɭɱɚɟɬ ɨɬ ɩɪɨɜɟɞɟɧɢɹ 

ɷɤɫɤɭɪɫɢɨɧɧɵɯ ɬɭɪɨɜ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɡɚɩɨɜɟɞɧɢɤɚ ɢ ɞɨɯɨɞ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɫɭɜɟɧɢɪɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɬɚɤɨɣ ɤɚɤ  ɦɚɝɧɢɬɵ, ɤɪɭɠɤɢ, ɮɭɬɛɨɥɤɢ, ɤɟɩɤɢ ɢ ɞɪ. 

ȼ ɫɟɬɢ ɂɧɬɟɪɧɟɬ ɫɭɳɟɫɬɜɭɟɬ ɫɚɣɬ ɡɚɩɨɜɟɞɧɢɤɚ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɨɫɧɨɜɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɚɩɨɜɟɞɧɢɤɟ (ɪɢɫɭɧɨɤ 2).  

 

 

Ɋɢɫɭɧɨɤ 2 – ɋɚɣɬ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» 
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Ⱦɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɩɨɫɟɬɢɬɟɥɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɸ ɡɚɩɨɜɟɞɧɢɤɚ, ɪɭɤɨɜɨɞɫɬɜɨ 

ɩɪɢɧɹɥɨ ɪɟɲɟɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ ɜɢɪɬɭɚɥɶɧɨɣ ɮɨɬɨɝɚɥɟɪɟɢ, ɫɨɞɟɪɠɚɧɢɟɦ ɤɨɬɨɪɨɣ 

ɦɨɝɥɢ ɛɵ ɫɬɚɬɶ ɮɨɬɨɝɪɚɮɢɢ ɠɢɜɨɬɧɵɯ, ɨɫɨɛɟɧɧɨɫɬɢ ɥɚɧɞɲɚɮɬɚ ɡɚɩɨɜɟɞɧɢɤɚ, 

ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɫɬɟɧɞɚɯ ɜɢɪɬɭɚɥɶɧɨɝɨ ɡɚɥɚ.  

 

1.2 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɟɣ ɢ 

ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ 3D ɮɨɬɨɝɚɥɟɪɟɢ 
 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɝɪɚɦɦ ɪɚɫɫɦɨɬɪɟɧɵ 4 ɨɫɧɨɜɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɨɛɟɫɩɟɱɟɧɢɹ (ɉɈ) ɞɥɹ ɫɨɡɞɚɧɢɹ 3D ɦɨɞɟɥɟɣ:Blender 3D ɢ ɚɞɞɨɧ Blend4Web, 

3DsMax, Unity 3D ɢ Unreal Engine 4. 

Blender 3D – ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɫɜɨɛɨɞɧɨɟ ɢ ɨɬɤɪɵɬɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɪёɯɦɟɪɧɨɣ ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ, ɜɤɥɸɱɚɸɳɟɟ ɜ 

ɫɟɛɹ ɫɪɟɞɫɬɜɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɫɤɭɥɶɩɬɢɧɝɚ, ɚɧɢɦɚɰɢɢ, ɫɢɦɭɥɹɰɢɢ, ɪɟɧɞɟɪɢɧɝɚ, 

ɩɨɫɬɨɛɪɚɛɨɬɤɢ ɢ ɦɨɧɬɚɠɚ ɜɢɞɟɨ ɫɨ ɡɜɭɤɨɦ, ɤɨɦɩɨɧɨɜɤɢ ɫ ɩɨɦɨɳɶɸ «ɭɡɥɨɜ» 

(Node Compositing), ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ 2D-ɚɧɢɦɚɰɢɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɫɪɟɞɢ ɛɟɫɩɥɚɬɧɵɯ 3D-ɪɟɞɚɤɬɨɪɨɜ ɜ ɫɜɹɡɢ ɫ 

ɟɝɨ ɛɵɫɬɪɵɦ ɫɬɚɛɢɥɶɧɵɦ ɪɚɡɜɢɬɢɟɦ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɨɣ [1]. 

Blend4Web –ɨɬɤɪɵɬɵɣ ɮɪɟɣɦɜɨɪɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ 

ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɬɪёɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɜ ɛɪɚɭɡɟɪɚɯ. Blend4Web 

ɢɫɩɨɥɶɡɭɟɬ ɨɬɤɪɵɬɵɣ ɩɚɤɟɬ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ Blender 3D ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 

ɝɨɬɨɜɵɯ ɪɟɲɟɧɢɣ [2]. 

Ɋɚɡɪɚɛɨɬɚɧ ɢ ɜɵɩɭɳɟɧ ɜ 2014 ɝɨɞɭ ɪɨɫɫɢɣɫɤɨɣ ɮɢɪɦɨɣ «Ɍɪɢɭɦɮ», 

ɤɨɬɨɪɚɹ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɨɦɦɟɪɱɟɫɤɭɸ ɥɢɰɟɧɡɢɸ ɩɪɨɞɭɤɬɚ (ɜɤɥɸɱɚɸɳɭɸ 

ɩɪɢɦɟɪɵ ɝɨɬɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ) ɢ ɭɫɥɭɝɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɟ. 

Autodesk 3ds Max(ɪɚɧɟɟ3D Studio MAX)– ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 3D-ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚɧɢɦɚɰɢɢ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɢ ɫɨɡɞɚɧɢɢ 

ɢɝɪ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɢɡɞɚɟɬɫɹ 

ɤɨɦɩɚɧɢɟɣ Autodesk [3]. 

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

ɦɟɫɹɰɚ ɞɨ ɬɪёɯ ɥɟɬ. Ⱦɥɹ ɫɬɭɞɟɧɬɨɜ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɩɨɞɩɢɫɤɚ ɧɚ ɬɪɢ ɝɨɞɚ 

ɛɟɫɩɥɚɬɧɚɹ, ɧɨ ɫ ɬɚɤɨɣ ɥɢɰɟɧɡɢɟɣ ɩɪɨɝɪɚɦɦɭ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɞɥɹ 

ɨɛɭɱɟɧɢɹ. 

Unity 3D – ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ. Unity 

ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɩɨɞ ɛɨɥɟɟ ɱɟɦ 20 ɪɚɡɥɢɱɧɵɦɢ 

ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, ɜɤɥɸɱɚɸɳɢɦɢ ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ, 

ɢɝɪɨɜɵɟ ɤɨɧɫɨɥɢ, ɦɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ,ɢɧɬɟɪɧɟɬ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɞɪɭɝɢɟ.  

ȼɵɩɭɫɤ Unity ɫɨɫɬɨɹɥɫɹ ɜ 2005 ɝɨɞɭ ɢ ɫ ɬɨɝɨ ɜɪɟɦɟɧɢ ɢɞёɬ ɩɨɫɬɨɹɧɧɨɟ 

ɪɚɡɜɢɬɢɟ [4]. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ Unity ɹɜɥɹɸɬɫɹ ɧɚɥɢɱɢɟ ɜɢɡɭɚɥɶɧɨɣ ɫɪɟɞɵ 

ɪɚɡɪɚɛɨɬɤɢ, ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɢ ɦɨɞɭɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨɦɩɨɧɟɧɬɨɜ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɨɬɧɨɫɹɬ ɩɨɹɜɥɟɧɢɟ ɫɥɨɠɧɨɫɬɟɣ ɩɪɢ ɪɚɛɨɬɟ ɫ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɵɦɢ ɫɯɟɦɚɦɢ ɢ ɡɚɬɪɭɞɧɟɧɢɹ ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɜɧɟɲɧɢɯ 

ɛɢɛɥɢɨɬɟɤ. 

ɇɚ Unity ɧɚɩɢɫɚɧɵ ɬɵɫɹɱɢ ɢɝɪ, ɩɪɢɥɨɠɟɧɢɣ, ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɤɨɬɨɪɵɟ ɨɯɜɚɬɵɜɚɸɬ ɦɧɨɠɟɫɬɜɨ ɩɥɚɬɮɨɪɦ ɢ ɠɚɧɪɨɜ. 

ɉɪɢ ɷɬɨɦ Unity ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɪɭɩɧɵɦɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ, ɬɚɤ ɢ 

ɧɟɡɚɜɢɫɢɦɵɦɢ ɫɬɭɞɢɹɦɢ. 

Unreal Engine – ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɢ ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ 

ɤɨɦɩɚɧɢɟɣ EpicGames. ɉɟɪɜɨɣ ɢɝɪɨɣ ɧɚ ɷɬɨɦ ɞɜɢɠɤɟ ɛɵɥ ɲɭɬɟɪ ɨɬ ɩɟɪɜɨɝɨ 

ɥɢɰɚ Unreal, ɜɵɩɭɳɟɧɧɵɣ ɜ 1998 ɝɨɞɭ. ɏɨɬɹ ɞɜɢɠɨɤ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɲɭɬɟɪɨɜ ɨɬ ɩɟɪɜɨɝɨ ɥɢɰɚ, ɟɝɨ ɩɨɫɥɟɞɭɸɳɢɟ 

ɜɟɪɫɢɢ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɥɢɫɶ ɜ ɢɝɪɚɯ ɫɚɦɵɯ ɪɚɡɥɢɱɧɵɯ ɠɚɧɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɬɟɥɫ-ɢɝɪɚɯ, ɮɚɣɬɢɧɝɚɯɢɦɚɫɫɨɜɵɯ ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɪɨɥɟɜɵɯ ɨɧɥɚɣɧ-

ɢɝɪɚɯ. ȼ ɩɪɨɲɥɨɦ ɞɜɢɠɨɤ ɪɚɫɩɪɨɫɬɪɚɧɹɥɫɹ ɧɚ ɭɫɥɨɜɢɹɯ ɨɩɥɚɬɵ ɟɠɟɦɟɫɹɱɧɨɣ 

ɩɨɞɩɢɫɤɢ; ɫ 2015 ɝɨɞɚ Unreal Engine ɛɟɫɩɥɚɬɟɧ, ɧɨ ɪɚɡɪɚɛɨɬɱɢɤɢ ɢɫɩɨɥɶɡɭɸɳɢɯ 

ɟɝɨ ɢɝɪ ɨɛɹɡɚɧɵ ɩɟɪɟɱɢɫɥɹɬɶ 5% ɪɨɹɥɬɢ ɨɬ ɩɪɨɞɚɠ [5]. 

ȼ ɬɚɛɥɢɰɚɯ 1 ɢ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɢɬɟɪɢɢ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɢɥɫɹ ɨɬɛɨɪ 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BD%D1%81%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D0%B3%D1%80%D0%B0%D1%85
https://ru.wikipedia.org/wiki/RAD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/RAD_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%D0%BC%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8-%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/Epic_Games
https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%82%D0%B5%D1%80_%D0%BE%D1%82_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%82%D0%B5%D1%80_%D0%BE%D1%82_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/Unreal
https://ru.wikipedia.org/wiki/1998_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D1%85_%D0%B8%D0%B3%D1%80%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%A8%D1%83%D1%82%D0%B5%D1%80_%D0%BE%D1%82_%D0%BF%D0%B5%D1%80%D0%B2%D0%BE%D0%B3%D0%BE_%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BB%D1%81_(%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D0%B8%D0%B3%D1%80%D1%8B)
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D1%82%D0%B8%D0%BD%D0%B3
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD-%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD-%D0%B8%D0%B3%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%8F%D0%BB%D1%82%D0%B8
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ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɧɧɨɣ 3D ɦɨɞɟɥɢ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɪɚɡɦɟɳɟɧɢɢ ɧɚ 

ɫɚɣɬɟ. ȼ ɬɚɛɥɢɰɟ 2 ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ, ɝɞɟ: 0 – ɨɬɫɭɬɫɬɜɢɟ 

ɤɪɢɬɟɪɢɹ; 1 – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ; 2 – ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 

ɤɪɢɬɟɪɢɹ. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɨɝɪɚɦɦ ɞɥɹ Web-3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
 

Ʉɪɢɬɟɪɢɣ 
ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

Blender 3D + 
Blend4Web 

3Ds Max Unity 3D Unreal Engine 
4 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

Ȼɟɫɩɥɚɬɧɨ 
Proɜɟɪɫɢɹ 

Blend4Web - 
60 000ɪ ɧɚ 

ɨɞɧɨɝɨ 
ɩɨɥɶɡɨɜɚɬɟɥɹ 

Ȼɨɥɟɟ 50 
000ɪɭɛ 
1 ɝɨɞ 

Personal - 
Ȼɟɫɩɥɚɬɧɨ 

Plus - ~25$ ɜ 
ɦɟɫɹɰ 

Pro - 125$ ɜ 
ɦɟɫɹɰ 

Ȼɟɫɩɥɚɬɧɨ 

Ɉɛɹɡɚɬɟɥɶɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɇɟɬ Ⱦɚ ɇɟɬ Ⱦɚ 
Ɉɮɢɰɢɚɥɶɧɚɹ 
ɛɢɛɥɢɨɬɟɤɢ ɦɚɬɟɪɢɚɥɨɜ 

Ⱦɚ ɇɟɬ Ⱦɚ ɇɟɬ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ 
Ɉɛɴёɦ ɡɚɧɢɦɚɟɦɵɯ 
ɪɟɫɭɪɫɨɜ 

Ɇɢɧɢɦɚɥɶɧɨ ɋɪɟɞɧɟɟ Ɇɚɤɫɢɦɚɥɶɧɨ Ɇɚɤɫɢɦɚɥɶɧɨ 

ɉɨɩɭɥɹɪɧɨɫɬɶ ɋɪɟɞɧɟɟ Ɇɚɤɫɢɦɚɥɶɧɨ Ɇɚɤɫɢɦɚɥɶɧɨ Ɇɚɤɫɢɦɚɥɶɧɨ 
Ʌɟɝɤɨɫɬɶ ɜ ɨɫɜɨɟɧɢɢ Ɇɚɤɫɢɦɚɥɶɧɨ ɋɪɟɞɧɟ Ɇɢɧɢɦɚɥɶɧɨ Ɇɢɧɢɦɚɥɶɧɨ 
ɂɧɬɟɝɪɚɰɢɹ ɜ ɞɪɭɝɢɟ ɉɈ Ⱦɚ Ⱦɚ ɇɟɬ ɇɟɬ 
Ɋɚɡɦɟɳɟɧɢɟ ɜ web - ɫɪɟɞɟ Ɇɚɤɫɢɦɚɥɶɧɨ Ɇɢɧɢɦɚɥɶɧɨ ɋɪɟɞɧɟ ɋɪɟɞɧɟ 
 
Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɨɝɪɚɦɦ ɞɥɹ web-3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 
Ʉɪɢɬɟɪɢɣ 

ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 
Blender 3D + 
Blend4Web 

3DsMax Unity 
3D 

UnrealEngine 
4 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɥɢɰɟɧɡɢɨɧɧɨɣ 
ɜɟɪɫɢɢ 

0 2 1 
 

0 

Ɉɛɹɡɚɬɟɥɶɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ 0 2 0 2 
Ɉɮɢɰɢɚɥɶɧɚɹ 
ɛɢɛɥɢɨɬɟɤɢ ɦɚɬɟɪɢɚɥɨɜ 

1 0 1 0 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ 2 2 2 2 
Ɉɛɴёɦ ɡɚɧɢɦɚɟɦɵɯ ɪɟɫɭɪɫɨɜ 0 1 2 2 
6. ɉɨɩɭɥɹɪɧɨɫɬɶ 1 2 2 2 
Ʌɟɝɤɨɫɬɶ ɜ ɨɫɜɨɟɧɢɢ 2 1 0 0 
ɂɧɬɟɝɪɚɰɢɹ ɜ ɞɪɭɝɢɟ ɉɈ 2 2 0 0 
Ɋɚɡɦɟɳɟɧɢɟ ɜ web - ɫɪɟɞɟ 2 0 1 1 
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Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ – ɞɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɛɵɥ ɜɵɛɪɚɧ 

ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɫɭɦɦ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɤɭɩɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɤɨɣ ɩɪɨɞɭɤɬ ɛɭɞɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɩɨ ɡɚɬɪɚɬɚɦ.   

ȼ ɬɚɛɥɢɰɟ 2 ɜɢɞɧɨ, ɱɬɨ Blender 3D + Blend4Web ɢ UnrealEngine 4 

ɹɜɥɹɸɬɫɹ ɩɨɥɧɨɫɬɶɸ ɛɟɫɩɥɚɬɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ. 

Ɉɛɹɡɚɬɟɥɶɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ, 

ɧɭɠɧɨ ɥɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɨɯɨɞɢɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ ɩɪɨɞɭɤɬɚ. ȼ 

ɬɚɛɥɢɰɚɯ ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ Blender 3D + Blend4Web ɢ Unity 3D ɧɟ ɬɪɟɛɭɸɬ 

ɨɛɹɡɚɬɟɥɶɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

Ɉɮɢɰɢɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɦɚɬɟɪɢɚɥɨɜ – ɞɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɨɬɨɛɪɚɠɚɟɬ, 

ɜɯɨɞɢɬ ɥɢ ɜ ɫɨɫɬɚɜ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ ɨɮɢɰɢɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ 

ɦɚɬɟɪɢɚɥɨɜ. Ɍɨ ɟɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟ ɧɭɠɧɨ ɨɬɞɟɥɶɧɨ ɢɫɤɚɬɶ ɦɚɬɟɪɢɚɥɵ, ɚ 

ɦɨɠɧɨ ɫɜɨɛɨɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɠɟ ɝɨɬɨɜɵɟ, ɧɚɫɬɪɚɢɜɚɬɶ ɢɯ ɬɚɤ, ɤɚɤ ɬɪɟɛɭɟɬɫɹ ɜ 

ɩɪɨɟɤɬɟ. ȼ ɬɚɛɥɢɰɚɯ ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ ɜ ɩɪɨɞɭɤɬɚɯ Blender 3D + Blend4Web ɢ 

Unity 3D ɭɠɟ ɟɫɬɶ ɨɮɢɰɢɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɦɚɬɟɪɢɚɥɨɜ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ – ɞɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɨɬɨɛɪɚɠɚɟɬ, ɦɨɠɟɬ ɥɢ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɛɪɚɬɢɬɶɫɹ ɜ ɨɮɢɰɢɚɥɶɧɭɸ ɫɥɭɠɛɭ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɢ, ɟɫɥɢ 

ɜɨɡɧɢɤɚɸɬ ɩɪɨɛɥɟɦɵ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɨɞɭɤɬɚ. ȼ ɬɚɛɥɢɰɚɯ ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ 

ɜɫɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɢɦɟɸɬ ɨɮɢɰɢɚɥɶɧɭɸ ɫɥɭɠɛɭ ɬɟɯɧɢɱɟɫɤɨɣ 

ɩɨɞɞɟɪɠɤɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

Ɉɛɴёɦ ɡɚɧɢɦɚɟɦɵɯ ɪɟɫɭɪɫɨɜ – ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ 

ɨɬɨɛɪɚɠɚɟɬɫɹ, ɤɚɤɨɣ ɨɛɴёɦ ɪɟɫɭɪɫɨɜ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶ ɤɨɧɟɱɧɵɣ ɩɪɨɞɭɤɬ, 

ɫɨɡɞɚɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɫɪɟɞɫɬɜɚ. ȼ ɬɚɛɥɢɰɚɯ ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ 

Blender 3D + Blend4Web ɛɭɞɟɬ ɡɚɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ 

ɭɫɬɪɨɣɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ɉɨɩɭɥɹɪɧɨɫɬɶ – ɞɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɨɬɨɛɪɚɠɚɟɬ, ɧɚ ɫɤɨɥɶɤɨ ɩɪɨɝɪɚɦɦɧɨɟ 

ɫɪɟɞɫɬɜɨ ɩɨɩɭɥɹɪɧɨ ɫɪɟɞɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ web-3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȼ ɬɚɛɥɢɰɚɯ 

ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ Blender 3D + Blend4Web ɢɦɟɟɬ ɫɪɟɞɧɸɸ ɩɨɩɭɥɹɪɧɨɫɬɶ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ. 
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Ʌɟɝɤɨɫɬɶ ɜ ɨɫɜɨɟɧɢɢ – ɞɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɧɚɫɤɨɥɶɤɨ ɥɟɝɤɨ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɥɟɝɨɤ ɜ ɨɫɜɨɟɧɢɢ. ȼ ɬɚɛɥɢɰɚɯ ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ Blender 

3D + Blend4Web ɧɚɢɛɨɥɟɟ ɥɟɝɤɢɣ ɜ ɨɫɜɨɟɧɢɢ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ. 

ɂɧɬɟɝɪɚɰɢɹ ɜ ɞɪɭɝɢɟ ɉɈ – ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ, ɧɚ 

ɫɤɨɥɶɤɨ 3Dɦɨɞɟɥɢ, ɫɞɟɥɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɚɯ, ɫɨɜɦɟɫɬɢɦɵ ɫ ɞɪɭɝɢɦɢ 

ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɧɚ ɫɤɨɥɶɤɨ ɩɪɨɫɬɨ ɢɯ ɪɚɡɦɟɳɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɢɯ ɩɪɨɝɪɚɦɦ. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ 3Dɦɨɞɟɥɢ,ɫɞɟɥɚɧɧɵɟ ɜ ɩɪɨɝɪɚɦɦɟ 

Blender 3D + Blend4Web ɢɥɢ 3DsMax ɧɚɢɛɨɥɟɟ ɫɨɜɦɟɫɬɢɦɵ ɫ ɞɪɭɝɢɦɢ ɉɈ. 

Ɋɚɡɦɟɳɟɧɢɟ ɜ web-ɫɪɟɞɟ – ɞɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɨɬɨɛɪɚɠɚɟɬ, ɟɫɬɶ ɥɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɦɟɫɬɢɬɶ 3D ɦɨɞɟɥɶ ɧɚ ɫɚɣɬɟ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɨɪɨɧɧɟɝɨ ɉɈ. 

ȼ ɬɚɛɥɢɰɚɯ ɨɬɨɛɪɚɠɟɧɨ, ɱɬɨ Blender 3D + Blend4Web ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɚɹ 

ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 3D ɦɨɞɟɥɟɣ ɞɥɹ web-ɫɪɟɞɵ. 

ɂɫɯɨɞɹ ɢɡ ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 2, ɛɵɥ 

ɜɵɛɪɚɧ ɩɪɨɞɭɤɬ Blender 3D ɫ ɚɞɞɨɧɨɦ Blend4Web, ɬɚɤ ɤɚɤ: 

1. ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜ ɪɚɡɵ ɫɨɤɪɚɬɢɬɶ 

ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɞɚɧɧɨɣ 3d ɦɨɞɟɥɢ; 

2. ɧɟ ɬɪɟɛɭɟɬ ɨɛɹɡɚɬɟɥɶɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ; 

3. ɤɨɦɚɧɞɚ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɬɚɤ ɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɨɮɢɰɢɚɥɶɧɭɸ ɛɢɛɥɢɨɬɟɤɭ 

ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɜɪɟɦɹ ɧɚ 

ɧɚɯɨɠɞɟɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ ɧɭɠɧɵɯ ɬɟɤɫɬɭɪ. 

Ɍɚɤ ɠɟ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɪɭɞɧɨɫɬɟɣ ɦɨɠɧɨ ɜɫɟɝɞɚ ɨɛɪɚɬɢɬɶɫɹ ɜ 

ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ. 

Ɉɛɴёɦ ɡɚɧɢɦɚɟɦɵɯ ɪɟɫɭɪɫɨɜ ɭ ɤɨɧɟɱɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɛɭɞɟɬ ɦɢɧɢɦɚɥɟɧ, 

ɩɨɬɨɦɭ ɱɬɨ 3D ɦɨɞɟɥɶ ɧɟ ɢɦɟɟɬ ɫɥɨɠɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 

Blender 3D + Blend4Web ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɥɟɝɤɢɦ ɜ ɨɫɜɨɟɧɢɢ, ɛɥɚɝɨɞɚɪɹ 

ɜɢɞɟɨɭɪɨɤɚɦ ɢ ɫɬɚɬɶɹɦ ɧɚ ɮɨɪɭɦɚɯ ɨɬ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 

Ʉɨɦɩɢɥɹɰɢɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜ web-ɫɪɟɞɟ ɡɚɧɢɦɚɟɬ ɜɫɟɝɨ 2 ɮɚɣɥɚ – ɨɞɢɧ 

ɮɚɣɥ ɨɬɜɟɱɚɟɬ ɡɚ 3D ɦɨɞɟɥɶ, ɞɪɭɝɨɣ ɮɚɣɥ ɨɬɜɟɱɚɟɬ ɡɚ ɜɫɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ 

ɮɨɬɨɝɪɚɮɢɢ, ɬɟɤɫɬɭɪɵ ɢ ɥɨɝɢɤɭ ɞɜɢɠɟɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɫ ɩɨɦɨɳɶɸ 
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ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ ɜɧɭɬɪɢ ɜɢɪɬɭɚɥɶɧɨɣ ɫɪɟɞɵ. 

 

1.3 ɇɚɡɧɚɱɟɧɢɟ ɢ ɰɟɥɢ ɫɨɡɞɚɧɢɹ 3D ɦɨɞɟɥɢ 

 

ɇɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ On-line 3D ɮɨɬɨɝɚɥɟɪɟɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ web 

ɫɬɪɚɧɢɰɭ, ɫɨɞɟɪɠɚɳɭɸ 3D ɦɨɞɟɥɶ ɝɚɥɟɪɟɢ. Ɏɨɬɨɝɚɥɟɪɟɹ ɫɨɞɟɪɠɢɬ ɮɨɬɨɝɪɚɮɢɢ, 

ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɩɪɢɪɨɞɧɵɦ ɛɢɨɫɮɟɪɧɵɦ ɡɚɩɨɜɟɞɧɢɤɨɦ 

«ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ». ȼ ɮɨɬɨɝɚɥɟɪɟɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɮɨɬɨɝɪɚɮɢɢ ɫ ɮɨɬɨɥɨɜɭɲɟɤ 

ɢ ɮɨɬɨɝɪɚɮɢɢ ɥɚɧɞɲɚɮɬɨɜ ɨɬ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɮɨɬɨɝɪɚɮɨɜ. 

ɐɟɥɶ ɫɨɡɞɚɧɢɹ: 

 ɩɪɢɜɥɟɱɟɧɢɟ ɧɨɜɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɩɨɫɟɬɢɬɟɥɟɣ; 

 ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɛɵɥɢ ɮɢɪɦɵ; 

 ɩɪɨɞɜɢɠɟɧɢɟ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɫɪɟɞɢ ɡɚɩɨɜɟɞɧɢɤɨɜ Ɋɨɫɫɢɢ. 

3D ɮɨɬɨɝɚɥɟɪɟɹ – ɮɨɬɨɝɚɥɟɪɟɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ 

ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɥɢɧɟɣɧɨɟ, ɬ.ɟ. ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɟ ɦɨɠɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɛɴɟɤɬɚɦɢ 

ɮɨɬɨɝɚɥɟɪɟɢ.  

ɍɧɢɤɚɥɶɧɨɟ ɜɢɡɭɚɥɶɧɨɟ ɨɮɨɪɦɥɟɧɢɟ – ɨɮɨɪɦɥɟɧɢɟ, ɜɤɥɸɱɚɸɳɟɟ ɜ ɫɟɛɹ 

ɥɨɝɨɬɢɩ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɢɣ, ɪɚɡɦɟɳɟɧɧɵɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɮɨɬɨɝɚɥɟɪɟɢ. 

Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɢ: 

 ɜɵɛɨɪ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɞɟɥɢ; 

 ɫɨɡɞɚɧɢɟ ɨɫɧɨɜɧɨɣ ɦɨɞɟɥɢ; 

 ɜɢɡɭɚɥɢɡɚɰɢɹ 3D ɦɨɞɟɥɢ; 

 ɪɚɡɦɟɳɟɧɢɟ 3D ɦɨɞɟɥɢ ɧɚ ɫɚɣɬɟ; 

 ɬɟɫɬɢɪɨɜɚɧɢɟ; 

 ɜɧɟɞɪɟɧɢɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

Ⱦɚɧɧɵɟ ɩɪɨɰɟɫɫɵ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɫɩɟɰɢɚɥɢɫɬɨɦ: 
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ɜɢɡɭɚɥɢɡɚɬɨɪɨɦ-ɩɪɨɝɪɚɦɦɢɫɬɨɦ. 

 

1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ ɤ 3D ɦɨɞɟɥɢ ɜ ɰɟɥɨɦ – 3D ɦɨɞɟɥɶ ɞɨɥɠɧɚ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ: 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɛɪɚɭɡɟɪɭ – ɫɚɣɬ ɫ 3D ɦɨɞɟɥɶɸ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɤɨɪɪɟɤɬɧɭɸ ɪɚɛɨɬɭ ɜ ɫɥɟɞɭɸɳɢɯ ɛɪɚɭɡɟɪɚɯ: 

 Internet Explorer 11 ɢ ɜɵɲɟ. 

 Safari 8.0 ɢ ɜɵɲɟ. 

 Mozilla Firefox 4.0 ɢ ɜɵɲɟ. 

 Opera 12 ɢ ɜɵɲɟ. 

  Chrome for Android 25 ɢ ɜɵɲɟ. 

 Google Chrome 9 ɢ ɜɵɲɟ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɜɦɟɫɬɢɦɨɫɬɢ – web ɫɬɪɚɧɢɰɚ ɫ 3D ɦɨɞɟɥɶɸ ɨɛɟɫɩɟɱɢɬ 

ɤɨɪɪɟɤɬɧɭɸ ɪɚɛɨɬɭ ɧɚ ɉɄ ɫ ɜɢɞɟɨɤɚɪɬɚɦɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ DirectX 9.0c ɢ 

OpenGL 2.1 ɬɚɤɢɟ ɤɚɤ: 

 Nvidia GeForce ɫɟɪɢɢ 6xxx ɢɥɢ ɜɵɲɟ. 

 AMD/ATi  Radeon ɫɟɪɢɢ R500 (X1xxx) ɢɥɢ ɜɵɲɟ. 

 IntelGMA 950 ɢɥɢ ɜɵɲɟ. 

 

1.5 ɉɨɪɹɞɨɤ ɤɨɧɬɪɨɥɹ ɢ ɩɪɢёɦɤɢ ɫɢɫɬɟɦɵ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɝɨɬɨɜɨɣ ɜɢɪɬɭɚɥɶɧɨɣ 3D-ɮɨɬɨɝɚɥɟɪɟɢ – ɫɞɚɱɚ 3D ɦɨɞɟɥɢ 

ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɷɬɚɩɚɦɢ: 

1. ɋɨɝɥɚɫɨɜɚɧɢɟ 3D ɦɨɞɟɥɢ ɫ ɡɚɤɚɡɱɢɤɨɦ – 3D ɦɨɞɟɥɶ ɩɪɨɜɟɪɹɟɬɫɹ 

ɡɚɤɚɡɱɢɤɨɦ, ɩɪɨɜɟɪɹɸɬɫɹ ɜɫɟ ɜɧɟɫɟɧɧɵɟ ɩɨɠɟɥɚɧɢɹ, ɩɪɨɜɟɪɤɚ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ web ɫɬɪɚɧɢɰɵ ɫ 3D ɦɨɞɟɥɶɸ ɧɚ ɜɫɟɯ ɩɥɚɬɮɨɪɦɚɯ, 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɞɚɧɧɵɣ ɩɪɨɟɤɬ: ɤɨɦɩɶɸɬɟɪ, ɧɨɭɬɛɭɤ, ɩɥɚɧɲɟɬ, ɬɟɥɟɮɨɧ. 
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2. ɋɞɚɱɚ 3D ɦɨɞɟɥɢ ɫ ɫɚɣɬɨɦ ɡɚɤɚɡɱɢɤɭ – ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɤɨɬɨɪɵɣ 

ɩɪɨɯɨɞɢɬ ɩɨɫɥɟ ɬɟɫɬɢɪɨɜɚɧɢɹ web ɫɬɪɚɧɢɰɵ ɫ 3D ɦɨɞɟɥɶɸ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɫɥɭɱɚɟ ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ web ɫɬɪɚɧɢɰɵ: ɜɧɟɞɪɟɧɢɟ web ɫɬɪɚɧɢɰɵ ɫ 3D 

ɦɨɞɟɥɶɸ. Ⱥ ɜ ɫɥɭɱɚɟ ɜɵɹɜɥɟɧɢɹ ɨɲɢɛɨɤ: ɢɫɩɪɚɜɥɟɧɢɟ ɨɲɢɛɨɤ ɢ ɫɧɨɜɚ 

ɩɪɨɜɟɞɟɧɢɟ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɉɪɢɡɧɚɤɢ ɝɨɬɨɜɧɨɫɬɢ web-ɩɪɢɥɨɠɟɧɢɹ: 

 Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ – web-ɫɬɪɚɧɢɰɚ ɪɚɛɨɬɚɟɬ ɤɨɪɪɟɤɬɧɨ, ɛɟɡ ɩɟɪɟɛɨɟɜ ɢ 

ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɵɬɢɹ. 3D ɦɨɞɟɥɶ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɧɟɣ ɨɛɴɟɤɬɵ 

ɨɬɨɛɪɚɠɚɸɬɫɹ ɤɨɪɪɟɤɬɧɨ. 

 ɋɨɜɦɟɫɬɢɦɨɫɬɶ – Web ɫɬɪɚɧɢɰɚ ɫ 3D ɦɨɞɟɥɶɸ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɛɟɡ 

ɨɲɢɛɨɤ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɬɚɤɢɯ ɤɚɤ: ɤɨɦɩɶɸɬɟɪ, ɧɨɭɬɛɭɤ, ɩɥɚɧɲɟɬ, 

ɬɟɥɟɮɨɧ. 

 

1.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɫɬɚɜɭ ɢ ɫɨɞɟɪɠɚɧɢɸ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɨɛɴɟɤɬɚ 

ɤ ɜɜɨɞɭ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ.  

  

Ɍɪɟɛɨɜɚɧɢɹ ɞɥɹ ɪɚɛɨɬɵ ɫɚɣɬɚ ɫ 3D ɦɨɞɟɥɶɸ: 

  Ⱥɪɟɧɞɚ ɞɨɦɟɧɚ ɞɥɹ ɫɚɣɬɚ – ɧɚ ɞɚɧɧɨɦ ɞɨɦɟɧɟ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧɚ 3D 

ɦɨɞɟɥɶ. 

  Ⱥɪɟɧɞɚ ɯɨɫɬɢɧɝɚ ɞɥɹ ɫɚɣɬɚ – ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɪɚɛɨɬɵ ɫɚɣɬɚ ɢ 

ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

  Ⱥɪɟɧɞɚ ɫɟɪɜɟɪɨɜ ɞɥɹ ɫɚɣɬɚ – ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 

ɫɚɣɬɭ ɫ 3D ɦɨɞɟɥɶɸ on-line. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ 

3D-ɮɨɬɨɝɚɥɟɪɟɢ ɞɥɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ 

«ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
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ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ»,  ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ 

ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɪɨɝɪɚɦɦ ɞɥɹ 3Dɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɬɚɤɢɯ ɤɚɤ: Blender 3D, 

3DsMax, UnrealEngine 4 ɢ Unity 3D, ɬɚɤ ɠɟ ɛɵɥ ɩɪɢɦɟɧɟɧ ɦɟɬɨɞ G-ɤɪɢɬɟɪɢɹ ɞɥɹ 

ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ. 

 

2 Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ 3D-ɮɨɬɨɝɚɥɟɪɟɢ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ 

 

2.1 Ɂɚɝɪɭɡɤɚ ɩɪɨɝɪɚɦɦɵ Blender 3D ɢ ɚɞɞɨɧɚ Blend4Web ɢ ɚɤɬɢɜɚɰɢɹ 

ɚɞɞɨɧɚ ɜ ɩɪɨɝɪɚɦɦɟ 

 

ɋɤɚɱɚɬɶ Blender 3D ɦɨɠɧɨ ɫ ɨɮɢɰɢɚɥɶɧɨɝɨ ɫɚɣɬɚ https://www.blender.org/ 

(ɪɢɫɭɧɨɤ 3).  

Ɍɚɤ ɤɚɤ ɪɚɡɪɚɛɨɬɤɚ ɞɚɧɧɨɣ 3D ɦɨɞɟɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ 

Blender 3D 2.79b, ɩɨɷɬɨɦɭ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɚɤɬɭɚɥɶɧɵɟ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ. 

 

 

Ɋɢɫɭɧɨɤ 3 – ɋɬɪɚɧɢɰɚ ɫɚɣɬɚ ɤɨɦɩɚɧɢɢ Blender 
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ɇɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ “Download”, ɞɚɥɟɟ ɧɚɠɚɬɶ ɧɚ ɧɚɞɩɢɫɶ 

“Looking for Blender 2.79?” (ɪɢɫɭɧɨɤ 4), ɞɚɥɟɟ ɧɚɠɚɬɶ ɧɚ “Blender 2.79b” 

(ɪɢɫɭɧɨɤ 5) ɜ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɢ ɞɚɥɟɟ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɣ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɜɵɛɪɚɬɶ ɧɭɠɧɵɣ ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ ɮɚɣɥ (ɪɢɫɭɧɨɤ 6).  

ɇɟɨɛɯɨɞɢɦɚ ɢɦɟɧɧɨ ɞɚɧɧɚɹ ɜɟɪɫɢɹ ɩɪɨɝɪɚɦɦɵ, ɩɨɬɨɦɭ ɱɬɨ ɚɤɬɭɚɥɶɧɚɹ 

ɜɟɪɫɢɹ ɚɞɞɨɧɚ Blend4Web ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɚɤɬɭɚɥɶɧɭɸ ɜɟɪɫɢɸ Blender 3D. 

ɉɨɫɥɟ ɫɤɚɱɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɝɪɚɦɦɭ. Ⱦɥɹ ɷɬɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɫɤɚɱɚɧɧɵɣ ɪɚɧɟɟ ɮɚɣɥ, ɭɤɚɡɚɬɶ ɩɭɬɶ ɜ ɞɢɪɟɤɬɨɪɢɸ. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ ɢ ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ 

(ɪɢɫɭɧɨɤ 7). 

 

 

 

Ɋɢɫɭɧɨɤ 4 – ɋɬɪɚɧɢɰɚ ɫɤɚɱɢɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ «Blender 3D» 
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Ɋɢɫɭɧɨɤ 5 – ɋɬɪɚɧɢɰɵ ɫ ɩɨɡɞɧɢɦɢ ɜɟɪɫɢɹɦɢ ɩɪɨɝɪɚɦɦɵ «Blender 3D» 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɬɪɚɧɢɰɚ ɜɵɛɨɪɚ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ ɢ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ 
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Ɋɢɫɭɧɨɤ 7 – Ɋɚɛɨɱɚɹ ɫɰɟɧɚ 

 

ȼ ɞɚɧɧɨɦ ɪɚɛɨɱɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɚɫɩɨɥɨɠɟɧ ɤɭɛ, ɤɚɦɟɪɚ ɢ ɢɫɬɨɱɧɢɤ 

ɫɜɟɬɚ. ɇɨ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɣ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦ ɚɞɞɨɧ Blend4Web. 

ɋɤɚɱɚɬɶ ɞɚɧɧɵɣ ɚɞɞɨɧ ɦɨɠɧɨ ɫ ɨɮɢɰɢɚɥɶɧɨɝɨ ɫɚɣɬɚ (ɪɢɫɭɧɨɤ 8) [2]. 

 

 

Ɋɢɫɭɧɨɤ 8 – ɋɤɪɢɧɲɨɬ ɫɬɪɚɧɢɰɵ ɫɚɣɬɚ ɤɨɦɩɚɧɢɢ «blend4web» 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ “Ɂɚɝɪɭɡɤɢ”, ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ 

“Ɂɚɝɪɭɡɢɬɶ” (ɪɢɫɭɧɨɤ 9). 
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Ɋɢɫɭɧɨɤ 9 – ɋɬɪɚɧɢɰɵ ɡɚɝɪɭɡɤɢ ɚɞɞɨɧɚ «blend4web» 

 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɡɚɝɪɭɡɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɚɪɯɢɜɢɪɨɜɚɬɶ ɫɤɚɱɚɧɧɵɣ zip 

ɮɚɣɥ ɜ ɥɸɛɨɟ ɦɟɫɬɨ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɤɥɸɱɢɬɶ ɚɞɞɨɧ ɜ ɧɚɫɬɪɨɣɤɚɯ Blender 

3D. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ “File”→ “User Prefernces”. 

Ɉɬɤɪɨɟɬɫɹ ɞɚɧɧɨɟ ɨɤɧɨ (ɪɢɫɭɧɨɤ 10). 

 

 

Ɋɢɫɭɧɨɤ 10 – Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɩɰɢɢ ɩɪɨɝɪɚɦɦɵ «Blender 3D» 
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Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ “File” ɢ ɜ ɩɨɥɟ “Scripts” ɜɵɛɪɚɬɶ 

ɩɭɬɶ ɞɨ ɩɚɩɤɢ ɫ ɚɞɞɨɧɨɦ Blend4Web (ɪɢɫɭɧɨɤ 11). 
 

 

Ɋɢɫɭɧɨɤ 11 – ɉɭɬɶ ɞɨ ɩɚɩɤɢ ɫ ɚɞɞɨɧɨɦ «blend4web» 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɜɟɪɧɭɬɶɫɹ ɜɨ ɜɤɥɚɞɤɭ «Add-ons», ɜ ɫɬɪɨɤɟ ɩɨɢɫɤɚ 

ɧɚɛɪɚɬɶ «Blend4Web» ɢ ɧɚɠɚɬɶ ɧɚ  ɤɜɚɞɪɚɬ ɫɥɟɜɚ ɨɬ «Blend4Web» ɞɥɹ 

ɚɤɬɢɜɚɰɢɢ ɚɞɞɨɧɚ ɜ ɩɪɨɝɪɚɦɦɟ Blender 3D. ɇɭɠɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ“Safe User 

Settings” ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɧɚɫɬɪɨɟɤ (ɪɢɫɭɧɨɤ 12). 
 

 

Ɋɢɫɭɧɨɤ 12 – Ⱦɨɛɚɜɥɟɧɢɟ ɚɞɞɨɧɚ «blend4web» ɤɚɤ ɚɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ 

ɩɪɨɝɪɚɦɦɵ 
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2.1.1 ɋɨɡɞɚɧɢɟ ɩɪɨɟɤɬɚ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɜ ɨɩɰɢɹɯ ɪɟɧɞɟɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɛɪɚɬɶ Blend4Web (ɪɢɫɭɧɨɤ 13). ɉɨɫɥɟ ɞɚɧɧɨɣ ɦɚɧɢɩɭɥɹɰɢɢ ɢɡɦɟɧɢɬɫɹ ɨɤɧɨ 

ɧɚɫɬɪɨɟɤ ɪɟɧɞɟɪɚ (ɪɢɫɭɧɨɤ 14).  

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ “Project Manager”. 

ɇɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ “Create New Project”(ɪɢɫɭɧɨɤ 15). Ɉɬɤɪɨɟɬɫɹ 

ɨɤɧɨ ɜ ɛɪɚɭɡɟɪɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 13 – ȼɵɛɨɪ ɮɨɪɦɚɬɚ ɪɟɧɞɟɪɢɧɝɚ 

 

 

Ɋɢɫɭɧɨɤ 14 – Ɉɫɧɨɜɧɵɟ ɧɚɫɬɪɨɣɤɢ ɩɪɢ ɜɵɛɨɪɟ ɚɞɞɨɧɚ «blend4web» 
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ɇɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɩɨɥɟ “Project Name” (ɪɢɫɭɧɨɤ 16). ȼ 

ɞɚɧɧɨɦ ɩɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɢɦɹ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ.  

ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɨɥɹ ɨɫɬɚɜɥɹɸɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɣ ɢ, ɩɪɨɥɢɫɬɚɜ ɫɬɚɧɢɰɭ 

ɜɧɢɡ, ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ“Create Project” (ɪɢɫɭɧɨɤ 17). 
 

 

Ɋɢɫɭɧɨɤ 15 – Ɇɟɧɟɞɠɟɪ ɩɪɨɟɤɬɨɜ 
 

 

Ɋɢɫɭɧɨɤ 16 – Ʉɨɧɮɢɝɭɪɚɰɢɢ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ 
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Ɋɢɫɭɧɨɤ 17 – ɋɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɪɨɟɤɬɟ: ɤɚɤɢɟ ɮɚɣɥɵ ɛɵɥɢ 

ɫɨɡɞɚɧɵ, ɢ ɜ ɤɚɤɨɣ ɞɢɪɟɤɬɨɪɢɢ ɨɧɢ ɧɚɯɨɞɹɬɫɹ (ɪɢɫɭɧɨɤ 18).  

 

 

Ɋɢɫɭɧɨɤ 18 – Ɉɬɱɟɬ ɨ ɫɨɡɞɚɧɢɢ ɩɪɨɟɤɬɚ 
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ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜ ɩɚɩɤɭ ɫ ɚɞɞɨɧɨɦ, ɞɚɥɟɟ ɜ ɩɚɩɤɭ 

“projects” ɢ ɡɞɟɫɶ, ɩɨɦɢɦɨ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɟɤɬɨɜ, ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧɚ ɩɚɩɤɚ ɫ 

ɩɪɨɟɤɬɨɦ. Ɉɬɤɪɵɜ ɩɚɩɤɭ, ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɫɥɟɞɭɸɳɟɟ: ɩɚɩɤɢ “assets”, “blender” ɢ 

ɩɚɩɤɭ “build”, ɚ ɬɚɤ ɠɟ ɮɚɣɥɵ ɫ ɪɚɫɲɢɪɟɧɢɹɦɢ .css, .html ɢ .js . Ɋɚɫɫɦɨɬɪɢɦ, ɱɬɨ 

ɢɡ ɫɟɛɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɚɠɞɚɹ ɩɚɩɤɚ ɢ ɮɚɣɥ. 

Assets – ɜ ɞɚɧɧɨɣ ɩɚɩɤɟ ɥɟɠɚɬ ɜɫɟ ɚɤɬɢɜɵ ɩɪɨɟɤɬɚ, ɬ.ɟ. ɮɚɣɥɵ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɟɤɬɨɦ ɩɨɫɬɨɹɧɧɨ. ɗɬɨ ɦɨɝɭɬ ɛɵɬɶ ɤɚɪɬɢɧɤɢ, ɡɜɭɤɢ, ɜɢɞɟɨ, 

ɬɟɤɫɬɭɪɵ ɢ ɩɪɨɱɟɟ. Ɍɚɤ ɠɟ ɡɞɟɫɶ ɯɪɚɧɹɬɫɹ ɮɚɣɥɵ ɮɨɪɦɚɬɚ .json ɢ .bin . 

JSON (ɚɧɝɥ.JavaScriptObjectNotation) — ɬɟɤɫɬɨɜɵɣ ɮɨɪɦɚɬ ɨɛɦɟɧɚ 

ɞɚɧɧɵɦɢ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ JavaScript. Ʉɚɤ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɬɟɤɫɬɨɜɵɟ ɮɨɪɦɚɬɵ, 

JSON ɥɟɝɤɨ ɱɢɬɚɟɬɫɹ ɥɸɞɶɦɢ. Ɏɨɪɦɚɬ JSON ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ Ⱦɭɝɥɚɫɨɦ 

Ʉɪɨɤɮɨɪɞɨɦ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɨɬ JavaScript (ɬɨɱɧɟɟ, ɨɬ ɩɨɞɦɧɨɠɟɫɬɜɚ ɹɡɵɤɚ 

ɫɬɚɧɞɚɪɬɚ ECMA-262 1999 ɝɨɞɚ), ɮɨɪɦɚɬ ɫɱɢɬɚɟɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦ ɨɬ ɹɡɵɤɚ ɢ 

ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɫ ɥɸɛɵɦ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ⱦɥɹ 

ɦɧɨɝɢɯ ɹɡɵɤɨɜ ɫɭɳɟɫɬɜɭɟɬ ɝɨɬɨɜɵɣ ɤɨɞ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɜ 

ɮɨɪɦɚɬɟ JSON 

Ɂɚ ɫɱёɬ ɫɜɨɟɣ ɥɚɤɨɧɢɱɧɨɫɬɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ XML, ɮɨɪɦɚɬ JSON ɦɨɠɟɬ 

ɛɵɬɶ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɞɥɹ ɫɟɪɢɚɥɢɡɚɰɢɢ ɫɥɨɠɧɵɯ ɫɬɪɭɤɬɭɪ. ɉɪɢɦɟɧɹɟɬɫɹ ɜ 

ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹɯ ɤɚɤ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɛɪɚɭɡɟɪɨɦ ɢ ɫɟɪɜɟɪɨɦ 

(AJAX), ɬɚɤ ɢ ɦɟɠɞɭ ɫɟɪɜɟɪɚɦɢ (ɩɪɨɝɪɚɦɦɧɵɟ HTTP-ɫɨɩɪɹɠɟɧɢɹ). 

Bin – ɜ ɞɚɧɧɨɦ ɮɚɣɥɟ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ ɜɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɩɪɨɟɤɬɟ ɜ 

ɛɢɧɚɪɧɨɦ ɤɨɞɟ. 

Blender – ɜ ɷɬɨɣ ɩɚɩɤɟ ɯɪɚɧɢɬɫɹ .blend ɮɚɣɥ ɩɪɨɟɤɬɚ. 

Build – ɜ ɞɚɧɧɨɣ ɩɚɩɤɟ ɯɪɚɧɢɬɫɹ ɩɨɫɬɪɨɟɧɧɚɹ ɜ Projectmanager ɜɟɪɫɢɹ 

ɩɪɨɟɤɬɚ. 

HTML (ɨɬ ɚɧɝɥ. HyperTextMarkupLanguage — «ɹɡɵɤ ɝɢɩɟɪɬɟɤɫɬɨɜɨɣ 

ɪɚɡɦɟɬɤɢ») — ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɪɚɡɦɟɬɤɢ ɞɨɤɭɦɟɧɬɨɜ ɜɢɧɬɟɪɧɟɬɟ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɜɟɛ-ɫɬɪɚɧɢɰ ɢɦɟɸɬ ɫɨɞɟɪɠɚɧɢɟ ɪɚɡɦɟɬɤɢ ɧɚ ɹɡɵɤɟ HTML (ɢɥɢ 
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XHTML). əɡɵɤ HTML ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɛɪɚɭɡɟɪɚɦɢ; ɩɨɥɭɱɟɧɧɵɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɮɨɪɦɚɬɢɪɨɜɚɧɧɵɣ ɬɟɤɫɬ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ 

ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

əɡɵɤ HTML ɞɨ 5-ɣ ɜɟɪɫɢɢ ɨɩɪɟɞɟɥɹɥɫɹ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ SGML 

(ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɨɛɳёɧɧɨɝɨ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ ɩɨ ɫɬɚɧɞɚɪɬɭ ISO 8879). 

ɋɩɟɰɢɮɢɤɚɰɢɢ HTML5 ɮɨɪɦɭɥɢɪɭɸɬɫɹ ɜ ɬɟɪɦɢɧɚɯ DOM (ɨɛɴɟɤɬɧɨɣ ɦɨɞɟɥɢ 

ɞɨɤɭɦɟɧɬɚ) [9]. 

əɡɵɤ XHTML ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɬɪɨɝɢɦ ɜɚɪɢɚɧɬɨɦ HTML, ɨɧ ɫɥɟɞɭɟɬ 

ɫɢɧɬɚɤɫɢɫɭ XML ɢ ɹɜɥɹɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɹɡɵɤɚ XML ɜ ɨɛɥɚɫɬɢ ɪɚɡɦɟɬɤɢ 

ɝɢɩɟɪɬɟɤɫɬɚ. 

ȼ ɢɧɬɟɪɧɟɬɟ HTML-ɫɬɪɚɧɢɰɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɟɪɟɞɚɸɬɫɹ ɛɪɚɭɡɟɪɚɦ ɨɬ 

ɫɟɪɜɟɪɚ ɩɨ ɩɪɨɬɨɤɨɥɚɦ HTTP ɢɥɢ HTTPS, ɜ ɜɢɞɟ ɩɪɨɫɬɨɝɨ ɬɟɤɫɬɚ ɢɥɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɲɢɮɪɨɜɚɧɢɹ. 

CSS (ɚɧɝɥ. CascadingStyleSheets — ɤɚɫɤɚɞɧɵɟ ɬɚɛɥɢɰɵ ɫɬɢɥɟɣ) — 

ɮɨɪɦɚɥɶɧɵɣ ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɞɨɤɭɦɟɧɬɚ, ɧɚɩɢɫɚɧɧɨɝɨ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɚ ɪɚɡɦɟɬɤɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɫɪɟɞɫɬɜɨ ɨɩɢɫɚɧɢɹ, ɨɮɨɪɦɥɟɧɢɹ 

ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɜɟɛ-ɫɬɪɚɧɢɰ, ɧɚɩɢɫɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɨɜ ɪɚɡɦɟɬɤɢ HTML ɢ 

XHTML, ɧɨ ɦɨɠɟɬ ɬɚɤɠɟ ɩɪɢɦɟɧɹɬɶɫɹ ɤ ɥɸɛɵɦ XML-ɞɨɤɭɦɟɧɬɚɦ, ɧɚɩɪɢɦɟɪ, ɤ 

SVG ɢɥɢ XUL. 

CSS ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɡɞɚɬɟɥɹɦɢ ɜɟɛ-ɫɬɪɚɧɢɰ ɞɥɹ ɡɚɞɚɧɢɹ ɰɜɟɬɨɜ, ɲɪɢɮɬɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɛɥɨɤɨɜ ɢ ɞɪɭɝɢɯ ɚɫɩɟɤɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜɧɟɲɧɟɝɨ 

ɜɢɞɚ ɷɬɢɯ ɜɟɛ-ɫɬɪɚɧɢɰ. Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɪɚɡɪɚɛɨɬɤɢ CSS ɹɜɥɹɥɨɫɶ ɪɚɡɞɟɥɟɧɢɟ 

ɨɩɢɫɚɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ ɜɟɛ-ɫɬɪɚɧɢɰɵ (ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɩɨɦɨɳɶɸ HTML ɢɥɢ ɞɪɭɝɢɯ ɹɡɵɤɨɜ ɪɚɡɦɟɬɤɢ) ɨɬ ɨɩɢɫɚɧɢɹ ɜɧɟɲɧɟɝɨ ɜɢɞɚ ɷɬɨɣ 

ɜɟɛ-ɫɬɪɚɧɢɰɵ (ɤɨɬɨɪɨɟ ɬɟɩɟɪɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɚɥɶɧɨɝɨ ɹɡɵɤɚ 

CSS). Ɍɚɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶ ɞɨɫɬɭɩɧɨɫɬɶ ɞɨɤɭɦɟɧɬɚ, ɩɪɟɞɨɫɬɚɜɢɬɶ 

ɛɨɥɶɲɭɸ ɝɢɛɤɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ, ɚ ɬɚɤɠɟ 

ɭɦɟɧɶɲɢɬɶ ɫɥɨɠɧɨɫɬɶ ɢ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɜ ɫɬɪɭɤɬɭɪɧɨɦ ɫɨɞɟɪɠɢɦɨɦ. Ʉɪɨɦɟ 
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ɬɨɝɨ, CSS ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɞɢɧ ɢ ɬɨɬ ɠɟ ɞɨɤɭɦɟɧɬ ɜ ɪɚɡɥɢɱɧɵɯ ɫɬɢɥɹɯ 

ɢɥɢ ɦɟɬɨɞɚɯ ɜɵɜɨɞɚ, ɬɚɤɢɯ ɤɚɤ ɷɤɪɚɧɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɩɟɱɚɬɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ, ɱɬɟɧɢɟ ɝɨɥɨɫɨɦ (ɫɩɟɰɢɚɥɶɧɵɦ ɝɨɥɨɫɨɜɵɦ ɛɪɚɭɡɟɪɨɦ ɢɥɢ 

ɩɪɨɝɪɚɦɦɨɣ ɱɬɟɧɢɹ ɫ ɷɤɪɚɧɚ), ɢɥɢ ɩɪɢ ɜɵɜɨɞɟ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɢɫɩɨɥɶɡɭɸɳɢɦɢ 

ɲɪɢɮɬ Ȼɪɚɣɥɹ [10]. 

JavaScript— ɤɨɦɩɢɥɢɪɭɟɦɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɨɞɞɟɪɠɢɜɚɟɬ 

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ, ɢɦɩɟɪɚɬɢɜɧɵɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɫɬɢɥɢ. əɜɥɹɟɬɫɹ 

ɪɟɚɥɢɡɚɰɢɟɣ ɹɡɵɤɚ ECMAScript (ɫɬɚɧɞɚɪɬ ECMA-262). 

JavaScript ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɜɫɬɪɚɢɜɚɟɦɵɣ ɹɡɵɤ ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɞɨɫɬɭɩɚ ɤ ɨɛɴɟɤɬɚɦ ɩɪɢɥɨɠɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɢɬ ɜ 

ɛɪɚɭɡɟɪɚɯ ɤɚɤ ɹɡɵɤ ɫɰɟɧɚɪɢɟɜ ɞɥɹ ɩɪɢɞɚɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɫɬɢ ɜɟɛ-ɫɬɪɚɧɢɰɚɦ. 

Ɉɫɧɨɜɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɱɟɪɬɵ: ɞɢɧɚɦɢɱɟɫɤɚɹ ɬɢɩɢɡɚɰɢɹ, ɫɥɚɛɚɹ 

ɬɢɩɢɡɚɰɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɚɦɹɬɶɸ, ɩɪɨɬɨɬɢɩɧɨɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ, ɮɭɧɤɰɢɢ ɤɚɤ ɨɛɴɟɤɬɵ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ [11]. 

ȼ ɮɚɣɥɟ *. js ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ, ɟɫɥɢ ɫɨɡɞɚɟɬɫɹ 

ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɩɪɢɥɨɠɟɧɢɟ. 

Ɏɚɣɥɨɜɚɹ ɫɬɪɭɤɬɭɪɚ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ(ɪɢɫɭɧɨɤ 19). 

 

 

Ɋɢɫɭɧɨɤ 19 – Ɏɚɣɥɵ ɩɪɨɟɤɬɚ 
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ɋɨɡɞɚɧɧɚɹ ɩɪɨɝɪɚɦɦɧɨ ɫɰɟɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 20. 

 

 

Ɋɢɫɭɧɨɤ 20 – Ƚɥɚɜɧɚɹ ɫɰɟɧɚ 

 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɜɫɟ ɨɛɴɟɤɬɵ ɫɰɟɧɵ ɫɬɚɬɢɱɧɵ ɢ, ɟɫɥɢ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ 

“Fast Preview”, ɬɨ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜɪɚɳɚɬɶ ɤɚɦɟɪɭ ɜɨɤɪɭɝ ɤɭɛɚ, ɩɪɢɛɥɢɠɚɬɶ ɢɥɢ 

ɨɬɞɚɥɹɬɶ ɟё. ɇɭɠɧɨ ɫɞɟɥɚɬɶ ɞɚɧɧɭɸ ɫɰɟɧɭ “ɠɢɜɨɣ”, ɬɨ ɟɫɬɶ ɧɚɡɧɚɱɢɦ ɤɭɛ 

ɝɥɚɜɧɵɦ ɩɟɪɫɨɧɚɠɟɦ ɫɰɟɧɵ ɢ ɛɭɞɟɦ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɩɥɨɫɤɨɫɬɢ. 

 

2.2 ɋɨɡɞɚɧɢɟ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 
 

2.2.1 ɇɚɫɬɪɨɣɤɚ ɫɰɟɧɵ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɭɞɚɥɢɦ ɨɛɴɟɤɬɵ «Camera», 

«Shadow plane» ɢ «Spot» (ɪɢɫɭɧɨɤ 21). ɑɬɨɛɵ ɭɞɚɥɢɬɶ ɨɛɴɟɤɬɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɛɪɚɬɶ ɢɯ ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɧɚ ɫɰɟɧɟ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ “Delete”, ɥɢɛɨ 

ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɨɛɴɟɤɬ ɢɡ ɫɩɢɫɤɚ ɨɛɴɟɤɬɨɜ ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɩɪɨɝɪɚɦɦɵ ɢ 

ɬɚɤ ɠɟ ɭɞɚɥɢɬɶ ɩɪɢ ɧɚɠɚɬɢɢ ɤɥɚɜɢɲɢ “Delete”. 



33 
 

 

 

 

Ɋɢɫɭɧɨɤ 21 – Ɉɤɧɨ ɷɥɟɦɟɧɬɨɜ ɫɰɟɧɵ 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦ 3D ɤɭɪɫɨɪ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ “+” 

(ɪɢɫɭɧɨɤ 22) ɜ ɜɟɪɯɧɟɦ ɩɪɚɜɨɦ ɭɝɥɭ ɫɰɟɧɵ ɢ ɨɬɤɪɨɟɬɫɹ ɦɟɧɸ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɧɚ ɫɰɟɧɟ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɩɭɫɬɢɬɶɫɹ ɜ ɷɬɨɦ 

ɦɟɧɸ ɜ ɫɚɦɵɣ ɧɢɡ ɢ ɩɟɪɟɣɬɢ ɤ ɨɤɨɲɤɭ “3D Cursor”. Ɂɧɚɱɟɧɢɹ ɩɨ ɨɫɹɦ X, Y ɢ Z 

ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɜɧɵ 0. Ⱦɨɛɚɜɥɹɟɦ ɧɨɜɵɣ ɨɛɴɟɤɬ «Plane». Ⱦɥɹ ɷɬɨɝɨ ɜ ɥɟɜɨɦ 

ɧɢɠɧɟɦ ɭɝɥɭ ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ «Add→Mesh→Plane» ɢ ɜ ɦɟɧɸ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɤ ɨɤɨɲɤɭ «Transform» ɢ ɡɚɞɚɞɢɦ ɡɧɚɱɟɧɢɹ 

«Scale» ɩɨ ɨɫɹɦ X ɢ Y = 32 (ɪɢɫɭɧɨɤ 23).  
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Ɋɢɫɭɧɨɤ 22 – Ɉɬɤɪɵɬɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

 

 

Ɋɢɫɭɧɨɤ 23 – ɉɨɥɨɠɟɧɢɟ ɨɛɴɟɤɬɚ ɜ 3D ɩɪɨɫɬɪɚɧɫɬɜɟ 
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Ʉɭɛ ɢɦɟɟɬ ɫɬɨɪɨɧɵ 2, 2 ɢ 2. ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɩɨɥɨɠɢɬɶ 3D ɤɭɪɫɨɪ ɧɟɦɧɨɝɨ 

ɜɵɲɟ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɤɚɦɟɪɵ. Ɂɚɞɚɞɢɦ ɡɧɚɱɟɧɢɟ 3Dɤɭɪɫɨɪɭ ɩɨ ɨɫɢ Z=  2.5. 

Ɉɛɴɟɤɬɵ ɬɚɤ ɠɟ ɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ ɫ ɩɨɦɨɳɶɸ ɫɨɱɟɬɚɧɢɹ ɤɥɚɜɢɲ «Shift+A». ȼ 

ɷɬɨɦ ɦɟɧɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɨɛɴɟɤɬ «Camera» (ɪɢɫɭɧɨɤ 24). ȼ ɨɤɧɟ 

ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢɡɦɟɧɹɟɦ ɡɧɚɱɟɧɢɹ «Rotation» ɧɚ x=90; y=0; z=90(ɪɢɫɭɧɨɤ 

25). ɇɟɨɛɯɨɞɢɦɨ ɬɚɤ ɠɟ ɢɡɦɟɧɢɬɶ ɬɢɩ ɤɚɦɟɪɵ ɫ «Target» ɧɚ «Eye». ɗɬɨɬ 

ɩɚɪɚɦɟɬɪ ɢɡɦɟɧɹɟɬɫɹ ɜ ɜɟɪɯɧɟɦ ɦɟɧɸ ɪɟɧɞɟɪɚ, ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɡɧɚɱɨɤ ɫ 

ɤɚɦɟɪɨɣ ɢ ɜ «Camera Move Style» ɢɡ ɜɵɩɚɞɚɸɳɟɝɨ ɦɟɧɸ «Move Style» ɜɵɛɪɚɬɶ 

ɬɢɩ «Eye». Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɥɢɦɢɬ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɤɚɦɟɪɵ ɩɨ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ. Ⱦɥɹ ɷɬɨɝɨ ɜ «Camera Move Style» ɜ ɧɚɫɬɪɨɣɤɚɯ «Camera 

Limits» ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɚɜɢɬɶ ɝɚɥɨɱɤɭ ɜ ɨɤɨɲɤɟ «Vertical Rotation 

Limits»(ɪɢɫɭɧɨɤ 26). 

 

 

 

Ɋɢɫɭɧɨɤ 24 – Ⱦɨɛɚɜɥɟɧɢɟ ɧɨɜɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɫɰɟɧɭ 
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Ɋɢɫɭɧɨɤ 25 – ɍɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɩɨɜɟɪɧɭɬ ɨɛɴɟɤɬ 

 

 

Ɋɢɫɭɧɨɤ 26 – Ɉɩɰɢɢ ɨɛɴɟɤɬɚ 

 

ɂ ɬɟɩɟɪɶ ɫɞɟɥɚɟɦ ɤɚɦɟɪɭ ɡɚɜɢɫɢɦɨɣ ɨɬ ɤɭɛɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɞɟɥɢɬɶ ɤɚɦɟɪɭ ɢ ɫ ɧɚɠɚɬɨɣ ɤɥɚɜɢɲɟɣ «Shift» ɜɵɞɟɥɢɦ ɤɭɛ, ɞɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ 
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ɧɚɠɚɬɶ ɫɨɱɟɬɚɧɢɟ ɤɥɚɜɢɲ «Ctrl+P» ɢ ɜ ɩɨɹɜɢɜɲɟɦɫɹ ɦɟɧɸ ɜɵɛɪɚɬɶ 

«Object»(ɪɢɫɭɧɨɤ 27).  

 

 

Ɋɢɫɭɧɨɤ 27 – ɋɨɟɞɢɧɟɧɢɟ ɞɜɭɯ ɨɛɴɟɤɬɨɜ ɜ ɨɞɢɧ 

 

ɇɚɫɬɪɨɢɦ ɮɢɡɢɤɭ ɨɛɴɟɤɬɨɜ.  ȼɵɛɟɪɟɦ ɤɭɛ ɢ ɩɟɪɟɣɞɟɦ ɜ ɨɤɧɨ ɧɚɫɬɪɨɣɤɢ 

ɮɢɡɢɤɢ. ȼ ɞɚɧɧɨɦ ɨɤɧɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɚɜɢɬɶ ɝɚɥɨɱɤɢ ɜ «Object Physics», «No 

Sleeping», «Collision Bounds» ɢ «Character». ȼ ɜɵɩɚɞɚɸɳɟɦ ɦɟɧɸ «Physics 

Type» ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ «Rigid Body»(ɪɢɫɭɧɨɤ 28). 

 

 

Ɋɢɫɭɧɨɤ 28 – ɇɚɫɬɪɨɣɤɚ ɮɢɡɢɤɢ ɤɭɛɚ 
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Ɍɟɩɟɪɶ ɜɵɛɟɪɟɦ ɩɥɨɫɤɨɫɬɶ, ɩɨɫɬɚɜɢɦ ɝɚɥɨɱɤɭ ɜ «Object Physics», ɚ ɜɫɟ 

ɨɫɬɚɥɶɧɨɟ ɨɫɬɚɜɢɦ ɛɟɡ ɢɡɦɟɧɟɧɢɹ (ɪɢɫɭɧɨɤ 29). 

 

 

Ɋɢɫɭɧɨɤ 29 – ɇɚɫɬɪɨɣɤɚ ɮɢɡɢɤɢ ɩɥɨɫɤɨɫɬɢ 

 

ɉɨɫɥɟ ɞɚɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɰɟɧɵ ɧɟɨɛɯɨɞɢɦɨ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɫɰɟɧɭ ɜ 

ɮɨɪɦɚɬ .json. 

Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɣɞɟɦ ɜ «File→Export→Blend4Web (.json)». ȼɚɦ ɨɬɤɪɨɟɬɫɹ 

ɨɤɧɨ ɫ ɞɢɪɟɤɬɨɪɢɟɣ ɮɚɣɥɚ ɢ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ 

ɤɧɨɩɤɭ «B4WExportJSON». 

 

2.2.2 ɇɚɩɢɫɚɧɢɟ ɥɨɝɢɤɢ 
 

Ɉɬɤɪɨɟɦ ɮɚɣɥ ɪɚɫɲɢɪɟɧɢɹ .js ɥɸɛɵɦ ɬɟɤɫɬɨɜɵɦ ɪɟɞɚɤɬɨɪɨɦ. Ɉɛɴɹɜɥɹɟɦ 

ɩɟɪɟɦɟɧɧɵɟFPS_GAME_CAM_SMOOTH_FACTORɢFPS_GAME_SENSITIVIT

Y. Ⱦɚɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɪɚɡɦɵɬɢɟ ɤɚɦɟɪɵ ɩɪɢ ɩɨɜɨɪɨɬɟ ɢ ɭɪɨɜɟɧɶ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. Ɂɚɞɚɞɢɦ ɡɧɚɱɟɧɢɹ 0.01 ɢ 110 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
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varFPS_GAME_CAM_SMOOTH_FACTOR = 0.01; 

varFPS_GAME_SENSITIVITY = 110; 

 

Ⱦɚɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɴɹɜɥɹɬɶ ɩɟɪɟɞ ɨɛɴɹɜɥɟɧɢɟɦ ɦɨɞɭɥɟɣ. 

Ⱦɚɥɟɟ ɞɨɛɚɜɢɦ ɫɥɟɞɭɸɳɟ ɦɨɞɭɥɢ: 

 

varm_scs       = b4w.scenes; 

varm_phy       = b4w.physics; 

varm_cons      = b4w.constraints; 

varm_ctl       = b4w.controls; 

varm_main      = b4w.main; 

varm_fps       = b4w.fps; 

 

Ɇɨɞɭɥɶ scenes – ɫɰɟɧɚ API. Ȼɨɥɶɲɢɧɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɡɞɟɫɶ 

ɩɨɞɩɪɨɝɪɚɦɦ ɬɪɟɛɭɸɬ ɭɫɬɚɧɨɜɤɢ ɚɤɬɢɜɧɨɣ ɫɰɟɧɵ, ɞɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 

get_active () set_active (). 

Ɇɨɞɭɥɶ physics – ɮɢɡɢɱɟɫɤɢɣ ɦɨɞɭɥɶ. ɉɪɟɞɨɫɬɚɜɥɹɟɬ API ɞɥɹ 

ɮɢɡɢɱɟɫɤɨɝɨ ɞɜɢɠɤɚ uranium.js. 

Ɇɨɞɭɥɶ constraints – API ɨɛɴɟɤɬɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ. Ɉɛɪɚɬɢɬɟ ɜɧɢɦɚɧɢɟ, 

ɱɬɨ ɷɬɢ ɨɝɪɚɧɢɱɟɧɢɹ ɧɟ ɫɨɜɩɚɞɚɸɬ ɫ ɬɟɦɢ, ɤɨɬɨɪɵɟ ɧɚɡɧɚɱɟɧɵ ɜ Blender. 

Ɇɨɞɭɥɶ controls  – Ɋɟɚɥɢɡɭɟɬ ɭɩɪɚɜɥɹɟɦɭɸ ɫɨɛɵɬɢɹɦɢ ɦɨɞɟɥɶ Blend4Web. 

Sensor – ɷɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɨɛɴɟɤɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ 

ɫɨɛɵɬɢɣ, ɩɪɨɢɡɨɲɟɞɲɢɯ ɧɚ ɫɰɟɧɟ. ɇɟɤɨɬɨɪɵɟ ɞɚɬɱɢɤɢ ɦɨɝɭɬ ɧɟɫɬɢ ɩɨɥɟɡɧɭɸ 

ɧɚɝɪɭɡɤɭ. ɇɚɩɪɢɦɟɪ, ɞɚɬɱɢɤ ɬɪɚɫɫɢɪɨɜɤɢ ɥɭɱɟɣ (RaySensor) ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɞɥɢɧɭ ɥɭɱɚ ɩɟɪɟɫɟɱɟɧɢɹ. 

Ⱦɚɬɱɢɤɢ Sensor Manifold (or simply manifold) ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ 

ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɤɨɥɥɟɤɰɢɹɯ - ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɫɟɧɫɨɪɧɵɟ ɤɨɥɥɟɤɬɨɪɵ. 

Ɇɧɨɝɨɨɛɪɚɡɢɟ - ɷɬɨ ɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɟɣɧɟɪ, ɫɜɹɡɚɧɧɵɣ ɫ ɨɛɴɟɤɬɨɦ ɫɰɟɧɵ. Ɉɧ 

ɝɟɧɟɪɢɪɭɟɬ ɨɬɜɟɬ (ɢɦɩɭɥɶɫ) ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɫɨɛɵɬɢɣ ɞɚɬɱɢɤɚ, ɜɵɩɨɥɧɹɹ 
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ɮɭɧɤɰɢɸ ɨɛɪɚɬɧɨɝɨ ɜɵɡɨɜɚ. 

ɑɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɬɱɢɤɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɫɥɭɲɢɜɚɬɟɥɢ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ register_ *. 

Ɇɨɞɭɥɶ main –ɨɫɧɨɜɧɨɣ ɦɨɞɭɥɶ Blend4Web. Ɋɟɚɥɢɡɭɟɬ ɦɟɬɨɞɵ ɞɥɹ 

ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɢ ɢɡɦɟɧɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɜɢɠɤɚ. 

Ɇɨɞɭɥɶ fps – ɞɨɩɨɥɧɟɧɢɟ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ ɨɬ ɩɟɪɜɨɝɨ ɥɢɰɚ. ɗɬɨ ɨɛɥɟɝɱɚɟɬ 

ɫɨɡɞɚɧɢɟ ɩɪɢɥɨɠɟɧɢɣ FPS, ɤɨɧɬɪɨɥɶ ɩɪɢɜɹɡɤɢ ɢ ɭɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ 

ɩɟɪɫɨɧɚɠɚ. 

ɉɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɦɨɞɭɥɟɣ ɨɛɴɹɜɢɦ ɩɟɪɟɦɟɧɧɭɸ character ɢ ɡɚɞɚɞɢɦ ɟɣ 

ɡɧɚɱɟɧɢɟ null: 

 

varcharacter = null; 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɤ ɮɭɧɤɰɢɢ load_cb ɢ ɩɨɫɥɟ ɟё ɡɚɤɪɵɬɢɹ 

ɪɚɡɦɟɫɬɢɬɶ ɫɜɨɣ ɤɨɞ ɩɨɫɥɟ ɮɭɧɤɰɢɢ m_fps.enable_fps_controls(). 

 

m_fps.set_cam_smooth_factor(FPS_GAME_CAM_SMOOTH_FACTOR); 

m_fps.set_cam_sensitivity(FPS_GAME_SENSITIVITY); 

 

ɉɨɫɥɟ ɡɚɤɪɵɜɚɸɳɟɣ ɫɤɨɛɤɢ ɨɛɴɹɜɢɦ ɮɭɧɤɰɢɸ setup_movement ɢ 

ɩɨɦɟɫɬɢɦ ɜ ɧɟё ɫɥɟɞɭɸɳɢɣ ɤɨɞ: 

 

functionsetup_movement() { 

 

varkey_a = m_ctl.create_keyboard_sensor(m_ctl.KEY_A); 

varkey_s = m_ctl.create_keyboard_sensor(m_ctl.KEY_S); 

varkey_d = m_ctl.create_keyboard_sensor(m_ctl.KEY_D); 

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

left_right: 0, 

forw_back: 0 

} 

 

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

var character = m_scs.get_first_character(); 

 

varmove_cb = function(obj, id, pulse) { 

if (pulse == 1) { 

switch (id) { 

case "FORWARD": 

move_state.forw_back = 1; 

break; 

case "BACKWARD": 

move_state.forw_back = -1; 

break; 

case "LEFT": 

move_state.left_right = 1; 

break; 

case "RIGHT": 

move_state.left_right = -1; 

break; 

        } 

    } else { 

switch (id) { 

case "FORWARD": 

case "BACKWARD": 

move_state.forw_back = 0; 
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break; 

case "LEFT": 

case "RIGHT": 

move_state.left_right = 0; 

break; 

   } 

  } 

   

m_phy.set_character_move_dir(obj, move_state.forw_back, 

move_state.left_right);  

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

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

m_ctl.create_sensor_manifold(character, "BACKWARD", 

m_ctl.CT_TRIGGER, 

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

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

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

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

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

     

};  

 

} 

ȼ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɤɨɞɚ ɡɚɞɚɞɢɦ ɤɥɚɜɢɲɢ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɫɨɧɚɠɟɦ W, 

A, S, D,  ɝɞɟ: 

 W – ɞɜɢɠɟɧɢɟ ɜɩɟɪɟɞ; 

 A – ɞɜɢɠɟɧɢɟ ɜɥɟɜɨ; 

 S – ɞɜɢɠɟɧɢɟ ɧɚɡɚɞ; 

 D – ɞɜɢɠɟɧɢɟ ɜɩɪɚɜɨ. 
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ɉɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ m_scs.get_first_character(); ɩɪɨɝɪɚɦɦɚ ɢɳɟɬ ɨɛɴɟɤɬ 

ɧɚ ɫɰɟɧɟ ɫɨ ɡɧɚɱɟɧɢɟɦ ɮɢɡɢɤɢ «Character» ɢ ɩɪɢɫɜɚɢɜɚɟɬ ɟɦɭ ɜɫɟ ɡɧɚɱɟɧɢɹ. 

ɉɪɨɜɟɪɢɬɶ ɫɰɟɧɭ ɦɨɠɧɨ ɩɟɪɟɣɞɹ ɨɛɪɚɬɧɨ ɜ Blender 3D ɢ ɧɚɠɚɬɶ ɜ ɨɩɰɢɹɯ 

ɪɟɧɞɟɪɚ «FastPreview». 
 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɨɡɞɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ 3D-

ɮɨɬɨɝɚɥɟɪɟɢ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ 

ɛɢɨɫɮɟɪɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ» 
 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥ ɫɨɡɞɚɧ ɧɚɱɚɥɶɧɵɣ ɩɪɨɟɤɬ ɞɥɹ ɫɨɡɞɚɧɢɹ 3D 

ɮɨɬɨɝɚɥɟɪɢ, ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɧɚɫɬɪɨɣɤɚ ɨɛɴɟɤɬɨɜ ɫɰɟɧɵ, 

ɫɨɡɞɚɧɚ ɩɥɨɳɚɞɶ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ, ɞɨɛɚɜɥɟɧ ɤɭɛ ɢ ɤɚɦɟɪɚ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɢ 

ɧɚɩɢɫɚɧ ɤɨɞ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɟɦɟɳɟɧɢɹ. Ɍɚɤ ɠɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ 

ɮɨɪɦɚɬɵ ɮɚɣɥɨɜ, ɫɨɡɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɨ ɢ ɪɚɫɫɦɨɬɪɟɧ ɢɯ ɮɭɧɤɰɢɨɧɚɥ. 

 

3 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɮɨɬɨɝɚɥɟɪɟɢ 

 

ɉɥɚɧɨɜɵɟ ɫɪɨɤɢ ɧɚɱɚɥɚ ɢ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬ ɩɨ ɜɧɟɞɪɟɧɢɸ: ɜ ɬɟɱɟɧɢɟ 12 

ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ. 

ɗɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɢ: 

 ɜɵɛɨɪ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɢ, 

 ɫɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ, 

 ɫɨɡɞɚɧɢɟ ɞɢɡɚɣɧɚ 3D ɦɨɞɟɥɢ, 

 ɩɟɪɟɧɨɫ 3D ɦɨɞɟɥɢ ɧɚ ɫɚɣɬ, 

 ɤɨɧɫɭɥɶɬɚɰɢɹ ɫ ɡɚɤɚɡɱɢɤɨɦ, 

 ɬɟɫɬɢɪɨɜɚɧɢɟ. 

ȼɵɛɨɪ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɢ – ɜɵɛɨɪ ɩɪɨɝɪɚɦɦɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɡɧɚɧɢɹ ɩɪɨɝɪɚɦɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɢ ɨɩɵɬɟ ɪɚɛɨɬɵ ɜ 

ɩɪɨɝɪɚɦɦɚɯ. ɉɪɢɦɟɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɟ ɞɚɧɧɨɝɨ ɷɬɚɩɚ 1 ɞɟɧɶ. 

ɋɨɡɞɚɧɢɟ 3D ɦɨɞɟɥɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɬɪɭɞɨёɦɤɢɯ ɷɬɚɩɨɜ ɪɚɛɨɬɵ. ɇɚ 
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ɞɚɧɧɨɦ ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫɨɡɞɚɧɢɟ ɧɚɱɚɥɶɧɨɣ 3D ɦɨɞɟɥɢ ɢ ɧɚ ɨɫɧɨɜɟ 

ɧɚɱɚɥɶɧɨɣ ɦɨɞɟɥɢ ɛɭɞɭɬ ɜɧɨɫɢɬɶɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɞɥɹ ɤɨɧɟɱɧɨɣ 3D ɦɨɞɟɥɢ. 

Ⱦɚɧɧɵɣ ɷɬɚɩ ɡɚɣɦɟɬ ɨɬ 7 ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ. 

ɋɨɡɞɚɧɢɟ ɞɢɡɚɣɧɚ 3D ɦɨɞɟɥɢ – ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɤ ɝɨɬɨɜɨɣ 3D 

ɦɨɞɟɥɢ ɛɭɞɭɬ ɜɧɨɫɢɬɶɫɹ ɞɢɡɚɣɧɟɪɫɤɢɟ ɪɟɲɟɧɢɹ, ɜ ɨɫɧɨɜɧɨɦ ɛɭɞɭɬ ɜɧɨɫɢɬɶɫɹ 

ɩɨɠɟɥɚɧɢɹ ɡɚɤɚɡɱɢɤɚ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ. ȼɵɩɨɥɧɟɧɢɟ ɷɬɨɝɨ 

ɷɬɚɩɚ ɪɚɛɨɬɵ ɡɚɣɦɟɬ ɩɪɢɦɟɪɧɨ 2 ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɹ. 

ɉɟɪɟɧɨɫ 3D ɦɨɞɟɥɢ ɧɚ ɫɚɣɬ – ɞɚɧɧɵɣ ɷɬɚɩ ɪɚɡɪɚɛɨɬɤɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɩɟɪɟɧɨɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 3D ɦɨɞɟɥɢ ɧɚ ɫɚɣɬ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɡɚɣɦɟɬ 

1ɤɚɥɟɧɞɚɪɧɵɣ ɞɟɧɶ. 

Ʉɨɧɫɭɥɶɬɚɰɢɹ ɫ ɡɚɤɚɡɱɢɤɨɦ – ɤɨɧɫɭɥɶɬɚɰɢɹ ɫ ɡɚɤɚɡɱɢɤɨɦ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɜɫɟɯ ɷɬɚɩɚɯ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɢ. 

Ɍɟɫɬɢɪɨɜɚɧɢɟ – ɡɚɤɥɸɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 3D ɦɨɞɟɥɢ. ɇɚ ɞɚɧɧɨɦ 

ɷɬɚɩɟ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɚɦɨɣ 3D ɦɨɞɟɥɢ ɨɬ ɜɨɡɦɨɠɧɵɯ 

ɧɟɫɨɫɬɵɤɨɜɨɤ ɦɟɠɞɭ ɨɛɴɟɤɬɚɦɢ,  ɚ ɬɚɤ ɠɟ ɛɭɞɟɬ ɬɟɫɬɢɪɨɜɚɬɶɫɹ ɜɟɫɶ ɞɢɡɚɣɧ 3D 

ɦɨɞɟɥɢ ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɧɟɩɪɚɜɢɥɶɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɚ ɢɥɢ 

ɧɟɤɨɪɪɟɤɬɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɤɫɬɭɪ. Ⱦɚɧɧɵɣ ɷɬɚɩ ɡɚɣɦɟɬ 1 ɤɚɥɟɧɞɚɪɧɵɣ ɞɟɧɶ. 
 

3.1 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 3D ɦɨɞɟɥɢ. 
 

Ɍɚɛɥɢɰɚ 4 – ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥɢɱɟɫɬ
ɜɨ 
ɟɞɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɜɫɟɝɨ, ɪɭɛ. 

Ʉɨɦɩɶɸɬɟɪ ɞɥɹ 
ɜɢɡɭɚɥɢɡɚɬɨɪɚ 

ɉɪɨɰɟɫɫɨɪ AMD FX 6300 1 4 300 ɪɭɛ. 4 300 ɪɭɛ. 
ȼɢɞɟɨɤɚɪɬɚ Nvidia GeForce 
GTX 1050 Ti 

1 6000 ɪɭɛ. 6000 ɪɭɛ. 

ɀɟɫɬɤɢɣ ɞɢɫɤ 
WD Blue [WD10EZRZ] 

1 3000 ɪɭɛ. 3000 ɪɭɛ. 

Ɇɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ 
ASUS M5A78L-M LX3 

1 3 700 ɪɭɛ. 3 700 ɪɭɛ. 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 
Ʉɨɦɩɶɸɬɟɪ ɞɥɹ 
ɜɢɡɭɚɥɢɡɚɬɨɪɚ 

Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ 
AMD Radeon R5 
Entertainment Series 
[R538G1601U2S-U] 

1 4 500 ɪɭɛ. 4 500 ɪɭɛ. 

Ȼɥɨɤ ɩɢɬɚɧɢɹ 
Sven 450W (PU-450AN) 

1 1 250 ɪɭɛ. 1 250 ɪɭɛ. 

Ʉɨɪɩɭɫ 
DEXP AWS-DE7 

1 1 350 ɪɭɛ. 1 350 ɪɭɛ. 

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

1 5000 ɪɭɛ. 5000 ɪɭɛ. 

Ʉɥɚɜɢɚɬɭɪɚ 
DEXP Blazing 

1 2 400 ɪɭɛ. 2 400 ɪɭɛ. 

Ɇɵɲɶ 
A4Tech Bloody V7 

1 1 500 ɪɭɛ. 1 500 ɪɭɛ. 

ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 33000 ɪɭɛ. 
 
 

3.2 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ 

ɩɪɨɟɤɬɟ 

 

ɉɨ ɫɬɚɬɢɫɬɢɤɟ ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ: 

 Ɇɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ – 5 ɥɟɬ. 

 ɀɟɫɬɤɢɣ ɞɢɫɤ HDD – 5 ɥɟɬ. 

 ɀɟɫɬɤɢɣ ɞɢɫɤ SSD – 8 ɥɟɬ. 

 Ȼɥɨɤ ɩɢɬɚɧɢɹ – 10 ɥɟɬ. 

 ɉɪɨɰɟɫɫɨɪ – 10 ɥɟɬ. 

 ȼɢɞɟɨɤɚɪɬɚ – ɨɬ 3-ɯ ɞɨ 8-ɦɢ ɥɟɬ. 

 Ɉɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ – ɨɬ 10 ɥɟɬ. 

 Ʉɨɪɩɭɫ – 3 ɝɨɞɚ. 

 Ʉɥɚɜɢɚɬɭɪɚ – 4 ɝɨɞɚ. 

 Ɇɵɲɶ – 4 ɝɨɞɚ. 

ɉɪɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɶɸɬɟɪ ɩɪɨɫɥɭɠɢɬ 7 ɥɟɬ. 

                                                                                                            (1) 
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        – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ ɝɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ;     – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ;    – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 

                 ,                                                                                               (2) 

 

ɝɞɟ     – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ ɝɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ;    – ɩɪɨɟɤɬɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ;     – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ;    – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.            ,                                                                                                      (3) 

 

ɝɞɟ    – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ;    – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɶɸɬɟɪɚ. 

          = 14% 

       33000* 0.14 = 4620 ɪɭɛ. 

                 224 ɪɭɛ. 

 

Ɍɚɤ ɤɚɤ ɜɨɡɦɨɠɧɚ ɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɜɢɞɟɨɤɚɪɬɵ ɢ ɩɪɨɰɟɫɫɨɪɵ ɜ 

ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɟɫɬɶ ɪɢɫɤ ɩɨɥɨɦɤɢ ɞɚɧɧɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɜ ɯɨɞɟ ɪɚɛɨɬɵ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɥɨɠɢɬɶ 1500 ɪɭɛɥɟɣ ɧɚ ɜɨɡɦɨɠɧɵɣ ɪɟɦɨɧɬ ɢɥɢ ɡɚɦɟɧɭ 

ɤɨɦɩɥɟɤɬɭɸɳɢɯ. 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5. 
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Ɍɚɛɥɢɰɚ 5 – ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɚɦɨɪɬɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɪɨɤ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦ ɪɚɡɞɟɥɢɬɶ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɡɚ ɷɬɨɬ ɫɪɨɤ. Ɂɚ 1 ɝɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɨɛɟɫɩɟɱɟɧɢɣ 

ɜɨɡɦɨɠɧɨ ɫɨɡɞɚɬɶ 3 ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚ, ɩɨɷɬɨɦɭ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɩɪɨɝɪɚɦɦ 

ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɜ 3 ɪɚɡɚ. 

 ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɚɦɨɪɬɢɡɚɰɢɹ ɪɚɜɧɚ:  

 

9739/3=3246 ɪɭɛɥɟɣ. 

 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢɦɟɸɳɢɯɫɹ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɤɨɦɩɶɸɬɟɪɚ ɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɡɚɬɪɚɬɵ ɜ ɪɚɡɦɟɪɟ 100 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ. 

 

3.3 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɢɹ 3Dɦɨɞɟɥɢ 

 
3.3.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  

 

Ʉ=Ʉɩɪ+ Ʉɬɫ+ Ʉɥɫ+ Ʉɥɨ+ Ʉɢɨ+ Ʉɨɛ+ Ʉɨɷ,                                                         (4) 

 

ɝɞɟ Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ 

ɋɬɨɢɦɨɫɬɶ, 
ɪɭɛ. 

ɋɪɨɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɟɞɢɧɢɰ 

Microsoft Windows 10 Home 9400 ɪɭɛ. Ȼɟɫɫɪɨɱɧɨ 1 
Blender 3D Ȼɟɫɩɥɚɬɧɨ 4 ɦɟɫɹɰɚ 1 
Blend4web Ȼɟɫɩɥɚɬɧɨ 4 ɦɟɫɹɰɚ 1 
Microsoft Office 339 ɪɭɛ. 4 ɦɟɫɹɰɚ 1 
ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 9739 ɪɭɛ. 
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Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ; 

Ʉɥɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ– ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

 

3.3.2 Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

Ʉɩɪ=Ʉɡɩ+Ʉɩɩɫ+ Ʉɫɜɬ+ Ʉɩɪɨɱ,                                                                           (5) 

 

ɝɞɟ Ʉɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɝɪɚɦɦɢɫɬɚ; 

Ʉɩɩɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɫɜɬ – ɡɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

 

3.3.3 Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɢɬɶ 

ɬɚɛɥɢɰɭ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ ɪɟɡɭɥɶɬɚɬ ɭɦɧɨɠɢɬɶ ɎɈɌ (ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ), 

ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 30,2%. Ɋɚɫɱɟɬ ɡɚɪɩɥɚɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 3. 

Ɉɤɥɚɞ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ ɡɚ ɦɟɫɹɰ ɪɚɜɟɧ 12.130 ɪɭɛɥɟɣ.  

Ɉɤɥɚɞ ɪɚɜɟɧ 25 ɪɚɛɨɱɢɦ ɞɧɹɦ, ɬ.ɤ. ɩɪɨɝɪɚɦɦɢɫɬ ɪɚɛɨɬɚɟɬ 12 ɞɧɟɣ. Ɂɧɚɱɢɬ 

ɨɤɥɚɞ ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɜ 2 ɪɚɡɚ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɝɪɚɦɦɢɫɬɚ ɪɚɜɧɚ 6065ɪɭɛɥɟɣ (ɛɟɡ 

ɭɱɟɬɚ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ ɪɟɝɢɨɧɚɥɶɧɨɣ ɧɚɞɛɚɜɤɢ, ɚ ɬɚɤɠɟ ɛɟɡ ɭɱɟɬɚ 

ɇȾɎɅ). 
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Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ ɫ ɭɱɟɬɨɦ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 

(30%) ɢ ɪɟɝɢɨɧɚɥɶɧɨɣ ɧɚɞɛɚɜɤɢ (30%) ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɬɚɪɢɮɧɨɦɭ ɫɩɨɫɨɛɭ 

ɨɩɥɚɬɵ. 

Ɉɩɥɚɬɚ ɡɚ ɜɫɸ ɩɪɨɞɟɥɚɧɧɭɸ ɪɚɛɨɬɭ ɫ ɭɱɟɬɨɦ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 

ɪɟɝɢɨɧɚɥɶɧɨɣ ɧɚɞɛɚɜɤɢ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɇȾɎɅ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 –Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ 
Ⱦɨɯɨɞɵ Ɋɚɫɯɨɞɵ 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 6065   
ɋɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 1820   
Ɋɚɣɨɧɧɵɟ ɧɚɞɛɚɜɤɢ 1820   
ȼɫɟ ɞɨɯɨɞɵ 9705 ɇȾɎɅ 1262 
ɂɬɨɝɨ ɧɚ ɪɭɤɢ 8443   

ɂɬɨɝɨ:  

 

Ʉɡɩ=9705*1,302=12636 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

 

Ɍɚɛɥɢɰɚ 7 –Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ 
Ɂɚɬɪɚɬɵ ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɉɥɚɧɢɪɭɟɦɚɹ ɫɭɦɦɚ 

Ɂɚɬɪɚɬɵ ɧɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɂɋ 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 
ɩɪɨɝɪɚɦɦɢɫɬɚ 

12636 ɪɭɛɥɟɣ 

Ɂɚɬɪɚɬɵ ɧɚ ɉɈ 3246 ɪɭɛɥɟɣ 

Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ 

224 ɪɭɛɥɟɣ 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (3% ɜɫɟɯ ɡɚɬɪɚɬ) 450 ɪɭɛɥɟɣ 

ɂɬɨɝɨ 16556 ɪɭɛɥɟɣ 

 

ɂɬɨɝɨ: Ʉɩɪ=12636+3246+ 224+ 450=16556 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ  ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ: ɞɚɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ 0, 

ɬɚɤ ɤɚɤ ɫɨɡɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɜɧɟɞɪɹɬɶɫɹ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɣ ɫɚɣɬ 

ɡɚɩɨɜɟɞɧɢɤɚ ɢ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɚɣɬɚ ɷɬɢ ɫɪɟɞɫɬɜɚ ɭɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ: ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ 
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ɥɢɧɢɣ ɫɜɹɡɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɨɛɪɟɫɬɢ ɪɨɭɬɟɪ ɢ ɨɩɥɚɬɢɬɶ ɢɧɬɟɪɧɟɬ ɫ ɨɩɥɚɬɨɣ 

500ɪ/ɦɟɫɹɰ, ɬɚɤ ɤɚɤ ɬɟɫɬɢɪɨɜɚɧɢɟ ɂɋ ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ 1ɦɟɫɹɰ, ɡɧɚɱɢɬ ɡɚɬɪɚɬɵ 

ɧɚ ɢɧɬɟɪɧɟɬ ɛɭɞɭɬ ɪɚɜɧɵ 500 ɪɭɛɥɟɣ. Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8. 

 

Ɍɚɛɥɢɰɚ 8 –Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ 

Ɂɚɬɪɚɬɵ ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɉɥɚɧɢɪɭɟɦɚɹ ɫɭɦɦɚ 
Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ Ɂɚɬɪɚɬɵ ɧɚ ɪɨɭɬɟɪ 500 ɪɭɛɥɟɣ 

Ɂɚɬɪɚɬɵ ɧɚ ɢɧɬɟɪɧɟɬ 500 ɪɭɛɥɟɣ 
ɂɬɨɝɨ 1000 ɪɭɛɥɟɣ 

 

ɂɬɨɝɨ: Ʉɥɫ=1000 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ: ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ: ɡɚɬɪɚɬɵ ɧɚ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɩɪɨɝɪɚɦɦɢɫɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɟё ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ, ɡɧɚɱɢɬ Ʉɢɨ=0. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ: ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɡɚɪɩɥɚɬɭ ɞɢɪɟɤɬɨɪɚ ɤɨɦɩɚɧɢɢ ɡɚ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦɵ.  

Ɉɤɥɚɞ ɞɢɪɟɤɬɨɪɚ ɤɨɦɩɚɧɢɢ ɪɚɜɟɧ 30000 ɪɭɛɥɟɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɬɨɛɵ 

ɜɵɱɢɫɥɢɬɶ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɞɢɪɟɤɬɨɪɚ ɡɚ 8 ɱɚɫɨɜ  ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɡɚ 1 ɱɚɫ ɢ ɭɜɟɥɢɱɢɬɶ ɜ 6 ɪɚɡ. 

ȼ ɪɚɛɨɱɟɦ ɞɧɟ ɭ ɞɢɪɟɤɬɨɪɚ ɤɨɦɩɚɧɢɢ 8 ɱɚɫɨɜ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. 

ȼ ɦɟɫɹɰɟ 25 ɪɚɛɨɱɢɯ ɞɧɟɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɤɥɚɞ ɪɚɡɞɟɥɢɬɶ ɧɚ 

25 ɢ ɭɦɧɨɠɢɬɶ ɧɚ 0,75, ɝɞɟ 1 – ɷɬɨ 8 ɱɚɫɨɜ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. Ɂ/ɩ = 30000 

/25 *1 =1200 ɪɭɛɥɟɣ.  

Ⱦɚɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢɜɟɞɟɧɵ ɛɟɡ ɭɱɟɬɚ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 

ɪɚɣɨɧɧɨɣ ɧɚɞɛɚɜɤɢ, ɚ ɬɚɤɠɟ ɛɟɡ ɭɱɟɬɚ ɇȾɎɅ. 
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ɂɬɨɝɨ: 

 

 Ʉɨɷ=1200*1,302*1,3*1,3=2640 ɪɭɛɥɟɣ. 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6. 

 

Ʉ=Ʉɩɪ+ Ʉɬɫ+ Ʉɥɫ+ Ʉɥɨ+ Ʉɢɨ+ Ʉɨɛ+ Ʉɨɷ                                                         (6) 

 

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

 

ɋɩɢɫɨɤ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9 ɢ ɧɚ ɪɢɫɭɧɤɟ 30. 

 

Ɍɚɛɥɢɰɚ 9 – ɋɩɢɫɨɤ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

Ɂɚɬɪɚɬɵ ɋɨɫɬɚɜ ɡɚɬɪɚɬ 
ɉɥɚɧɢɪɭɟɦɚɹ 

ɫɭɦɦɚ 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɂɋ 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 
ɪɚɡɪɚɛɨɬɱɢɤɚ 

16556 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 3246 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ 

100 ɪɭɛ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 450 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ 0 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ 1000 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 0 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ 

Ɂɉ ɪɚɡɪɚɛɨɬɱɢɤɚ 0 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ Ɂɉ ɞɢɪɟɤɬɨɪɚ 2640 ɪɭɛ. 
ɂɬɨɝɨ 20196 ɪɭɛ. 
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Ɋɢɫɭɧɨɤ 30 – ɋɬɪɭɤɬɭɪɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

 

3.4 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 
Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɨɪɦɭɥɟ 7. 

 

ɋ = ɋɡɩ+ ɋɚɨ+ ɋɬɨ + ɋɝɫ+ ɋɧɢ+ ɋɩɪ,                                                               (7) 

 

ɝɞɟ ɋɡɩ – ɡɚɪɩɥɚɬɚ  ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ; 

ɋɚɨ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

ɋɬɨ – ɡɚɬɪɚɬɚ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

ɋɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ; 

ɋɧɢ – ɡɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɶ ɢɧɮɨɪɦɚɰɢɢ; 

ɋɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɟɪɫɨɧɚɥɚ: ɪɚɣɨɧɧɵɣ ɢ ɫɟɜɟɪɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɢ ɜ ɫɭɦɦɟ ɪɚɜɧɵ 60%. Ɋɚɛɨɱɚɹ ɧɨɪɦɚ 

ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫ ɫɨɡɞɚɧɧɨɣ ɂɋ 2 ɪɚɛɨɱɢɯ ɞɧɹ ɜ ɝɨɞ. Ɍ.ɤ. 

ɨɩɟɪɚɬɨɪ ɩɨɥɭɱɚɟɬ 60 ɪɭɛɥɟɣ ɜ ɱɚɫ ɢ ɪɚɛɨɬɚɟɬ 6 ɱɚɫɨɜ ɜ ɞɟɧɶ, ɬɨɝɞɚ ɫɪɟɞɫɬɜɚ ɧɚ 

69% 

14% 

2% 

4% 

11% 

З̌т̬̌т̼ ̦̌ ̬̌̌̍̚от̦у̀ 
пл̌ту ̬̬̌̌̍̚отч̛к̌ 

З̌т̬̌т̼ ̦̌ п̬о̬̥̥̦̼̐̌е 
̭̬ед̭т̏̌ 

П̬оч̛е ̌̚т̬̌т̼ ̦̌ 
̬̬̌̌̍̚отку 

З̌т̬̌т̼ ̦̌ те̵̛̦че̭к̛е 
̭̬ед̭т̏̌ уп̬̌̏ле̛̦́ 

З̌т̬̌т̼ ̦̌ оп̼т̦у̀ 
̾к̭плу̌т̶̛̌̀ 
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ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɫɬɚɜɹɬ 720 ɛɟɡ ɭɱɟɬɚ ɫɟɜɟɪɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ ɪɚɣɨɧɵɯ 

ɧɚɞɛɚɜɨɤ. Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɨɩɥɚɬɵ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 10. 

 

Ɍɚɛɥɢɰɚ 10 –Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɟɪɫɨɧɚɥɚ 

Ⱦɨɯɨɞɵ Ɋɚɫɯɨɞɵ 
Ɉɤɥɚɞ 720   
ɋɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 216   
Ɋɚɣɨɧɧɵɟ ɧɚɞɛɚɜɤɢ 216   
ȼɫɟ ɞɨɯɨɞɵ 1152 ɇȾɎɅ 150 
ɂɬɨɝɨ ɧɚ ɪɭɤɢ 1002   

 

ɋɡɩ=1152*1,302=1500 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɬɱɢɫɥɟɧɢɹ: ɬɚɤ ɤɚɤ ɞɚɧɧɚɹ ɂɋ ɛɭɞɟɬ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɫɚɣɬɟ, ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɟ ɧɭɠɧɵ 

ɂɬɨɝɨ: ɋɚɨ=0 ɪɭɛɥɟɣ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ: ɬɚɤ ɤɚɤ ɪɚɛɨɬɚ ɫ ɞɚɧɧɨɣ ɂɋ ɛɭɞɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ 2 ɪɚɡɚ ɜ ɝɨɞ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ ɧɭɠɧɵ. 

ɂɬɨɝɨ: ɋɬɨ=0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ: ɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɦɢ 

ɫɟɬɹɦɢ ɜ ɦɟɫɹɰ ɫɬɨɢɬ 500 ɪɭɛɥɟɣ, ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɚɬɪɚɬ ɡɚ 1 ɝɨɞ ɧɟɨɛɯɨɞɢɦɨ 

500*12=6000 ɪɭɛɥɟɣ. 

ɂɬɨɝɨ: ɋɝɫ=6000 ɪɭɛɥɟɣ. 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ: ɬɚɤ ɤɚɤ ɜɫɟ ɞɚɧɧɵɟ ɛɭɞɭ ɯɪɚɧɢɬɶɫɹ ɜ 

ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɢ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. ɇɟɨɛɯɨɞɢɦɨ ɚɪɟɧɞɨɜɚɬɶ ɫɟɪɜɟɪ ɢ ɤɭɩɢɬɶ 

ɞɨɦɟɧ ɧɚ REG.RU ɫ 7 Ƚɛ ɩɚɦɹɬɢ ɡɚ 1461 ɪɭɛɥɶ ɜ ɝɨɞ. 

ɂɬɨɝɨ: ɋɧɢ=1461 ɪɭɛɥɶ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ: ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ 3% ɫɭɦɦɟ ɜɫɟɯ ɡɚɬɪɚɬ. ɋɭɦɦɚ ɜɫɟɯ 

ɡɚɬɪɚɬ ɪɚɜɧɚ – 1305+0+0+6000=7305.  3% ɨɬ ɷɬɨɣ ɫɭɦɦɵ ɪɚɜɧɨ – 219 ɪɭɛɥɟɣ. 

ɂɬɨɝɨ: ɋɩɪɨɱ= 219 ɪɭɛɥɹ. 
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Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ: ɬɚɤ ɤɚɤ ɪɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɨɪɦɭɥɟ:   

 

ɋ = ɋɡɩ+ ɋɚɨ+ ɋɬɨ + ɋɝɫ+ ɋɧɢ+ ɋɩɪɨɱ                                                            (8) 

  

Ɂɧɚɱɢɬ:  
 

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

ɋɩɢɫɨɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 11 ɢ ɧɚ ɪɢɫɭɧɤɟ 31. 
 

Ɍɚɛɥɢɰɚ 11 – ɋɩɢɫɨɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɉɥɚɧɢɪɭɟɦɚɹ ɫɭɦɦɚ ɪɭɛɥɟɣ ɜ ɝɨɞ 
Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɟɪɫɨɧɚɥɚ 1500 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɬɱɢɫɥɟɧɢɹ 0 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 0 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ 6000 ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ 1461 ɪɭɛ. 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 219 ɪɭɛ. 
ɂɬɨɝɨ 9180 ɪɭɛ. 

 

 

Ɋɢɫɭɧɨɤ 31 – ɋɬɪɭɤɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

 

 

16% 

65% 

16% 

3% 

З̌т̬̌т̼ ̦̌ ̬̌̌̍̚от̦у̀ 
пл̌ту пе̬̭о̦̌л̌ 

З̌т̬̌т̼ ̦̌ 
̛̭пол̽̚о̛̦̏̌е 
̐ло̍̌л̵̦̼̽ ̭ете̜ 

З̌т̬̌т̼ ̦̌ ̦о̛̭тел̛ 
̴̛̦о̶̛̛̬̥̌ 

П̬оч̛е ̌̚т̬̌т̼ 
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3.5 ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ 

 

ɋɬɨɢɦɨɫɬɶ ɝɨɞɨɜɨɣ ɚɦɨɪɬɢɡɚɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

ɌɋɈ=DE+IC1+IC2,                                                                                           (9) 

 

ɝɞɟ DE (directexpenses) – ɩɪɹɦɵɟ ɪɚɫɯɨɞɵ; 

IC1 (indirectcosts) – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ; 

IC2 (indirectcosts) – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɜɬɨɪɨɣ ɝɪɭɩɩɵ. 

 

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

 

ɝɞɟ DE1 – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 

DE2 – ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ; 

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 = 20196 ɪɭɛ.; 

DE2 = ɋɡɩ = 1500 ɪɭɛ.; 

DE3 = ɋɬɨ+ɋɚɨ =0+0 =0 ɪɭɛ.;                                                                          (11) 

DE4 = 0 ɪɭɛ., ɬ.ɤ. ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɢɤɥɚɞɧɨɟ ɉɈ ɞɥɹ ɞɚɧɧɨɣ ɂɋ ɧɟ ɧɭɠɧɨ; 

DE5 = 0 ɪɭɛ., ɬ.ɤ. ɞɥɹ ɞɚɧɧɨɣ ɂɋ ɧɟ ɬɪɟɛɭɸɬɫɹ ɜɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ; 

DE6 = 0 ɪɭɛ., ɬ.ɤ. ɪɚɡɪɚɛɨɬɤɭ ɂɋ ɫɨɫɬɚɜɥɹɟɬ 12 ɞɧɟɣ; 

DE7 = ɋɥɫ = 6000 ɪɭɛ.; 

DE8 = ɋɩɪɨɱ+ ɋɧɢ =219+1461=1680 ɪɭɛ.                                                       (12) 
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ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ: 

DE=20196+1500+0+6000+1680=29376 ɪɭɛ. 

ɌɋɈ = 29376+0+0=29376 ɪɭɛ. 

 

3.6 Ɉɛɨɫɧɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɉɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ Blender 3D ɧɟ ɢɦɟɟɬ ɩɪɹɦɨɣ ɤɨɦɦɟɪɱɟɫɤɨɣ 

ɜɵɝɨɞɵ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɩɪɢɪɨɞɧɵɦ 

ɛɢɨɫɮɟɪɧɵɦ ɡɚɩɨɜɟɞɧɢɤɨɦ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɢɧɬɟɪɟɫɚ ɤ 

ɡɚɩɨɜɟɞɧɢɤɚɦ ɢ ɩɪɢɪɨɞɧɨɦɭ ɦɢɪɭ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ. Ⱦɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 

ɥɸɛɢɬɟɥɟɣ ɩɪɢɪɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɩɨɧɫɨɪɨɜ, ɢɦɟɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɠɟɥɚɧɢɟ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɭɧɢɤɚɥɶɧɭɸ ɢ ɩɟɪɜɨɡɞɚɧɧɭɸ ɩɪɢɪɨɞɭ, ɤɪɨɦɟ ɬɨɝɨ ɞɚɧɧɚɹ 

ɷɤɫɤɭɪɫɢɹ ɦɨɠɟɬ ɩɨɦɨɱɶ ɩɪɢɜɥɟɱɶ ɧɨɜɵɟ ɝɪɚɧɬɵ ɞɥɹ ɪɚɡɜɢɬɢɹ ɡɚɩɨɜɟɞɧɢɤɚ ɢ 

ɩɪɢɜɥɟɱɟɧɢɹ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɤɢ. Ɂɚɬɪɚɬɵ ɜ  29376 ɪɭɛɥɹ ɦɨɝɭɬ ɛɵɬɶ ɜɩɨɥɧɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵ, ɩɨɫɤɨɥɶɤɭ ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɜɢɡɭɚɥɶɧɨɣ 

ɩɨɩɭɥɹɪɢɡɚɰɢɢ ɡɚɩɨɜɟɞɧɢɤɚ. 

 

3.7 Ɉɰɟɧɤɢ ɪɢɫɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɢɹ ɂɋ 

 

ȼ ɬɚɛɥɢɰɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɤɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɯ ɭɫɬɪɚɧɟɧɢɹ 

 

Ɍɚɛɥɢɰɚ 16 – Ⱦɚɧɧɵɟ ɨ ɪɢɫɤɚɯ ɩɪɨɟɤɬɚ 

№ Ƚɪɭɩɩɚ ɪɢɫɤɨɜ ɉɟɪɟɱɟɧɶ ɪɢɫɤɚ 
ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧɶ 
ɜɥɢɹɧɢɹ 
ɪɢɫɤɚ 

ȼɟɪɨɹɬɧɨɫɬɶ 
ɪɢɫɤɚ 

ȼɨɡɦɨɠɧɨɫɬɶ  
ɫɧɢɠɟɧɢɹ ɢɥɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɪɢɫɤɚ 

1 Ɋɟɚɥɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ ɂɧɜɟɫɬɢɰɢɣ 
ɩɨɬɪɟɛɨɜɚɥɨɫɶ 
ɛɨɥɶɲɟ, ɱɟɦ 
ɩɥɚɧɢɪɨɜɚɥɨɫɶ 

ɋɪɟɞɧɢɣ ɇɢɡɤɚɹ ɉɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ 
ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ 3% 

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɢɫɤ ɇɟɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚ 
Mac 

ɋɪɟɞɧɢɣ ɋɪɟɞɧɹɹ Ⱥɪɟɧɞɚ ɬɟɯɧɢɤɢ Mac 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 16 
3 Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 
ɩɪɨɟɤɬɚ 

ɇɟɩɪɟɪɵɜɧɨ 
ɦɟɧɹɸɳɢɟɫɹ 
ɬɪɟɛɨɜɚɧɢɹ 
ɡɚɤɚɡɱɢɤɚ ɤ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɩɪɨɟɤɬɚ 

ȼɵɫɨɤɢɣ ɇɢɡɤɚɹ Ɂɚɤɥɸɱɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 
ɫ ɡɚɤɚɡɱɢɤɨɦ 

4 Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɦɟɧɟɞɠɦɟɧɬɨɦ ɩɪɨɟɤɬɚ 

ɋɬɚɛɢɥɶɧɨɫɬɶ 
ɝɪɭɩɩɵ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

ȼɵɫɨɤɢɣ ɇɢɡɤɚɹ Ɂɚɤɥɸɱɟɧɢɟ ɞɨɝɨɜɨɪɚ 
ɨ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɫ 
ɝɪɭɩɩɨɣ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

5 Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɧɟɨɛɴɟɤɬɢɜɧɨɫɬɶɸ 
ɨɰɟɧɨɤ ɢ 
ɩɪɟɞɜɡɹɬɨɫɬɶɸ 

«ɑɟɥɨɜɟɱɟɫɤɢɣ 
ɮɚɤɬɨɪ» 

ȼɵɫɨɤɢɣ ȼɵɫɨɤɚɹ ɉɨɞɞɟɪɠɚɧɢɟ 
ɪɚɛɨɱɟɝɨ ɧɚɫɬɪɨɹ ɜ 
ɤɨɦɚɧɞɟ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

 
ȼɨɡɦɨɠɧɵɟ ɪɟɲɟɧɢɹ ɪɢɫɤɨɜ: 

1. Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ. ɉɨɫɬɨɹɧɧɵɟ ɨɛɫɭɠɞɟɧɢɹ ɫ ɡɚɤɚɡɱɢɤɨɦ ɜɫɟɯ ɞɟɬɚɥɟɣ 

ɩɪɨɟɤɬɚ ɢ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɨɬɱɟɬɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɭɬ ɡɚɩɢɫɚɧɵ ɷɬɢ ɫɚɦɵɟ 

ɞɟɬɚɥɢ ɩɨɞ ɪɨɫɩɢɫɶ ɡɚɤɚɡɱɢɤɚ.  

2. Ɋɢɫɤɢ ɪɟɚɥɢɡɚɰɢɨɧɧɵɣ ɢ ɨɩɟɪɚɰɢɨɧɧɵɣ. ɋɨɡɞɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɫɨɝɥɚɲɟɧɢɟ ɤ ɞɨɝɨɜɨɪɭ, ɝɞɟ ɛɭɞɭɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɩɢɫɚɧɵ, ɜɨɡɦɨɠɧɵɟ 

ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ. 

3. Ɋɢɫɤ ɦɟɧɟɞɠɦɟɧɬɚ ɩɪɨɟɤɬɚ. ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɲɢɛɤɢ ɩɨ 

ɧɟɨɩɵɬɧɨɫɬɢ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ, ɧɭɠɧɨ ɫɜɹɡɚɬɶɫɹ ɫ ɩɪɨɝɪɚɦɦɢɫɬɚɦɢ, ɤɨɬɨɪɵɟ 

ɞɟɥɚɥɢ ɩɨɞɨɛɧɵɟ ɫɚɣɬɵ, ɢ ɩɪɨɤɨɧɫɭɥɶɬɢɪɨɜɚɬɶɫɹ ɫ ɧɢɦɢ ɩɨ ɩɨɜɨɞɭ ɜɨɡɦɨɠɧɵɯ 

ɨɲɢɛɨɤ ɢ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ.   

4. Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɟɤɬɚ. ɑɬɨɛɵ ɭɫɩɟɬɶ ɤ ɫɪɨɤɭ 

ɡɚɜɟɪɲɟɧɢɸ ɩɪɨɟɤɬɚ, ɧɭɠɧɨ ɫɧɚɱɚɥɚ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɢ ɩɨ ɧɚɞɨɛɧɨɫɬɢ ɧɚɧɹɬɶ ɟɳɟ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɩɪɨɝɪɚɦɦɢɫɬɨɜ. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ 

ɮɨɬɨɝɚɥɟɪɟɢ» 
 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɨɡɞɚɧɢɟ ɞɚɧɧɨɣ 3D 

ɦɨɞɟɥɢ, ɚ ɢɦɟɧɧɨ: ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 
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ɬɚɤ ɠɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬ, ɨɛɨɫɧɨɜɚɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɨɰɟɧɟɧɵ ɪɢɫɤɢ ɢ ɩɪɟɞɥɨɠɟɧɵ ɜɨɡɦɨɠɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ 

ɦɢɧɢɦɢɡɚɰɢɢ ɞɚɧɧɵɯ ɪɢɫɤɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɥɹ ɨɧɥɚɣɧ ɫɪɟɞɵ – ɧɨɜɵɣ ɲɚɝ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 

ɩɨɝɪɭɠɚɬɶɫɹ ɜ ɜɢɪɬɭɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɫ ɥɸɛɨɝɨ ɫɨɜɪɟɦɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 

ɩɪɢ ɧɚɥɢɱɢɢ ɛɪɚɭɡɟɪɚ ɢ ɞɨɫɬɭɩɚ ɜ ɂɧɬɟɪɧɟɬ. ɐɟɥɶ ɩɪɨɟɤɬɚ – ɪɚɡɪɚɛɨɬɤɚ 

ɜɢɪɬɭɚɥɶɧɨɣ ɮɨɬɨɝɚɥɟɪɟɢ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɥɚɧɞɲɚɮɬɨɜ ɎȽȻɍ 

«Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ» ɢ ɪɚɡɦɟɳɟɧɢɟ ɞɚɧɧɨɣ 

ɮɨɬɨɝɚɥɟɪɟɢ  ɧɚ ɫɚɣɬɟ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ 

ɞɨɫɬɢɝɧɭɬɚ ɩɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɢ ɪɟɲɟɧɵ ɡɚɞɚɱɢ: 

 ɢɡɭɱɟɧɚ ɨɛɥɚɫɬɶ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 

 ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ Blender 3D, 3Ds Max, 

Unreal Engine, Unity 3Dɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɯ ɜɨɡɦɨɠɧɨɫɬɢ; 

 ɜɵɛɪɚɧɨ ɫɪɟɞɫɬɜɨ ɪɚɡɪɚɛɨɬɤɢ Blender 3D; 

 ɪɚɡɪɚɛɨɬɚɧɚ 3D ɦɨɞɟɥɶ ɮɨɬɨɝɚɥɟɪɟɢ; 

 ɧɚɩɢɫɚɧɚ ɥɨɝɢɤɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɹɡɵɤɟ JavaScript; 

 ɪɚɫɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 

 ɪɚɫɫɱɢɬɚɧɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ; 

 ɪɚɫɫɱɢɬɚɧɵ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɢ ɞɨɯɨɞ; 

 ɨɰɟɧɟɧɵ ɪɢɫɤɢ ɩɪɨɟɤɬɚ. 

Ⱦɚɧɧɚɹ ɮɨɬɨɝɚɥɟɪɟɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɫɚɣɬɟ ɎȽȻɍ «Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɡɚɩɨɜɟɞɧɢɤ «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ», ɩɨɡɜɨɥɹɹ ɩɪɢɜɥɟɤɚɬɶ ɧɨɜɵɯ ɩɨɫɟɬɢɬɟɥɟɣ ɢ 

ɢɡɭɱɚɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɞɚɧɧɨɝɨ ɡɚɩɨɜɟɞɧɢɤɚ.  
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ȼɵɩɭɫɤɚɹ 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 16 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

ɗɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 
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