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ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ 
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ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
  _________ ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ 
           ɩɨɞɩɢɫɶ       
  «____» ________ 2020 ɝ. 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 

 

Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ ɠɚɧɪɟ 2D-ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ 
«ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» 
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           ɩɨɞɩɢɫɶ, ɞɚɬɚ           

 
 

Ⱥɛɚɤɚɧ 2020 
  



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
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«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
 

Ʉɚɮɟɞɪɚ ɩɪɢɤɥɚɞɧɨɣ ɢɧɮɨɪɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɤɢ ɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ 
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ɍɌȼȿɊɀȾȺɘ                      
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
  _________ ȿ. ɇ. ɋɤɭɪɚɬɟɧɤɨ 
           ɩɨɞɩɢɫɶ       
  «____» ________ 2020 ɝ. 

 
 

ɁȺȾȺɇɂȿ  
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
 

  



 
 

ɋɬɭɞɟɧɬɭ Ȼɨɛɨɧɚɤɨɜɭ Ʉɨɧɫɬɚɧɬɢɧɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ 

Ƚɪɭɩɩɚ ɏȻ 16-03 

ɇɚɩɪɚɜɥɟɧɢɟ 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ ɠɚɧɪɟ 2D-

ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 216 ɨɬ 06.04.2020 ɝ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: ȼ. ɂ. Ʉɨɤɨɜɚ, ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ, ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɡɚɤɚɡ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  

1. Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 

2. Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ. 

3. Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɢ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ «Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ ɠɚɧɪɟ 2D-ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ 

«ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ». 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɧɟɬ 

  
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ         ________________                          ȼ. ɂ. Ʉɨɤɨɜɚ 
                                                                      ɩɨɞɩɢɫɶ    

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ     ________________                    Ʉ. ȼ. Ȼɨɛɨɧɚɤɨɜ 
                                                                ɩɨɞɩɢɫɶ      

«06» ɚɩɪɟɥɹ 2020 ɝ. 

 

  



 
 

ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ (ȼɄɊ) ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ 

ɠɚɧɪɟ 2D-ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» ɫɨɞɟɪɠɢɬ 55 

ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 7 ɬɚɛɥɢɰ, 32 ɪɢɫɭɧɤɚ, 7 ɮɨɪɦɭɥ, 22 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 1 ɩɪɢɥɨɠɟɧɢɟ. 

ɉɊɈȿɄɌ, ɂɇɎɈɊɆȺɐɂɈɇɇȺə ɋɂɋɌȿɆȺ, ȻȺɁɕ ȾȺɇɇɕɏ, UNITY, 

2D-ɉɅȺɌɎɈɊɆȿɊ, ɂȽɊȺ, ɄȼȿɋɌ, ɗɄɈɇɈɆɂɄȺ, ɗɎɎȿɄɌɂȼɇɈɋɌɖ, 

ɊɂɋɄ, ɗɄɋɉɅɍȺɌȺɐɂə. 

Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ. 

ɉɪɟɞɦɟɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɶɸɬɟɪɧɵɯ 

ɢɝɪ ɜ ɠɚɧɪɟ 2D-ɩɥɚɬɮɨɪɦɟɪ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ 

ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɫɮɟɪɨɣ ɡɚɧɹɬɨɫɬɢ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɟɬ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɤɚɱɟɫɬɜɟɧɧɵɯ ɪɚɡɪɚɛɨɬɱɢɤɚɯ, ɩɨɷɬɨɦɭ ɷɬɨ ɩɨɡɜɨɥɢɬ ɩɪɢɜɥɟɱɶ 

ɢɧɬɟɪɟɫ ɤ ɧɚɩɪɚɜɥɟɧɢɸ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ», ɚ ɬɚɤɠɟ ɩɨɜɵɫɢɬɶ 

ɩɨɩɭɥɹɪɧɨɫɬɶ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. 

ɐɟɥɶ ȼɄɊ: ɪɚɡɪɚɛɨɬɤɚ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 

ɚɛɢɬɭɪɢɟɧɬɨɜ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ 

«ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ». 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ȼɄɊ ɹɜɥɹɸɬɫɹ: 

 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɚɤɬɢɤɢ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 

ɚɛɢɬɭɪɢɟɧɬɨɜ; 

 ɜɵɛɪɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɠɚɧɪ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɢɝɪɚ; 

 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ; 

 ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɝɪɵ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢɝɪɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ 

ɩɪɢɜɥɟɱɟɧɢɹ ɚɛɢɬɭɪɢɟɧɬɨɜ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ».  



 
 

ABSTRACT 

 

The theme of the graduation thesis is «Development of a 2D-platformer for the 

Training Program of «Applied Informatics». It contains 55 pages, 7 charts, 32 

drawings, 7 formulae, 22 reference items, 1 application. 

PROJECT, IT SYSTEM, DATABASES, UNITY, 2D-PLATFORMER, 

GAME, QUEST, ECONOMY, EFFICIENCY, RISK, OPERATION. 

The object of the graduation thesis: the process of creating computer games. 

The subject of the graduation thesis: the development of 2D-platformer 

computer games. 

The relevance of the research: development of computer games is currently a 

promising area of employment, since there is a need for high-quality developers, so 

this will attract interest in the training program of «Applied Informatics», as well as 

increase the popularity of KhTI – branch of SibFU. 

The purpose of the graduation thesis is the development of a gaming 

application to get the enrollees interested in the training program of «Applied 

Informatics» of KhTI – branch of SibFU. 

The main objectives of the graduation thesis are: 

1. To analyze existing practices to attract enrollees. 

2. To give reasons for choosing the game’s genre to be developed. 

3. To analyze and to give ground for game development tools. 

4. To develop a computer game. 

5. To evaluate the economic efficiency of a computer game’s promotion. 

The game has been developed; it will contribute to attracting enrollees to the 

«Applied Informatics» training program. 

 

 

English language supervisor        ________________    N.V. Chezybaeva 
                                      Signature, date     
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ȼȼȿȾȿɇɂȿ 

 

ɂɧɞɭɫɬɪɢɹ ɜɢɞɟɨɢɝɪ ɡɚɪɨɞɢɥɚɫɶ ɜ ɫɟɪɟɞɢɧɟ 70-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɤɚɤ 

ɞɜɢɠɟɧɢɟ ɷɧɬɭɡɢɚɫɬɨɜ ɢ ɡɚ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɜɪɟɦɹ ɜɵɪɨɫɥɚ ɢɡ 

ɧɟɛɨɥɶɲɨɝɨ ɪɵɧɤɚ ɜ ɨɬɪɚɫɥɶ ɫ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɶɸ ɜ ɛɨɥɟɟ, ɱɟɦ 140 ɦɢɥɥɢɚɪɞɨɜ 

ɞɨɥɥɚɪɨɜ [1]. 

Ʉɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ – ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɩɪɨɝɪɟɫɫɚ ɜ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɮɟɪɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɢɝɪɵ ɨɛɪɟɬɚɸɬ 

ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, ɚ ɫɢɫɬɟɦɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜɨɡɪɚɫɬɚɸɬ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 

ɪɚɫɤɪɵɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɢɝɪɵ. 

ɐɟɥɶ ȼɄɊ: ɪɚɡɪɚɛɨɬɤɚ ɢɝɪɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 

ɚɛɢɬɭɪɢɟɧɬɨɜ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ 

«ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ». 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɪɚɤɬɢɤɢ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 

ɚɛɢɬɭɪɢɟɧɬɨɜ; 

 ɜɵɛɪɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɠɚɧɪ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɢɝɪɚ; 

 ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɨɛɨɫɧɨɜɚɬɶ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ; 

 ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɝɪɵ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɟɟ ɛɢɡɧɟɫ-

ɩɪɨɰɟɫɫɨɜ, ɛɭɞɟɬ ɩɨɫɬɪɨɟɧɚ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ IDEF0 ɢ ɨɛɨɫɧɨɜɚɧ ɜɵɛɨɪ 

ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɛɭɞɟɬ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɚ ɪɚɡɪɚɛɨɬɤɚ ɢɝɪɵ. 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɛɭɞɭɬ ɪɚɫɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ 

ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ, ɚ ɬɚɤɠɟ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

 

1.1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ 

 

Ɂɚɤɚɡɱɢɤɨɦ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ 

ɋɎɍ. Ⱦɚɧɧɨɦɭ ɭɱɟɛɧɨɦɭ ɡɚɜɟɞɟɧɢɸ ɬɪɟɛɭɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɩɪɢɜɥɟɤɚɬɶ ɚɛɢɬɭɪɢɟɧɬɨɜ ɞɥɹ ɩɨɫɬɭɩɥɟɧɢɹ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ «ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ». 

Ʉɪɚɬɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ: ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ. ɘɪɢɞɢɱɟɫɤɢɣ ɚɞɪɟɫ 

ɭɱɪɟɠɞɟɧɢɹ: Ɋɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ, ɝ. Ⱥɛɚɤɚɧ, ɭɥ. Щɟɬɢɧɤɢɧɚ, 27 (ɤɨɪɩɭɫ "Ⱥ"), 

655017. Ʉɨɧɬɚɤɬɧɵɣ ɬɟɥɟɮɨɧ: (8 3902) 22-53-55. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɟɪɟɞɨɜɨɣ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, 

ɩɪɨɞɜɢɠɟɧɢɟ ɧɨɜɵɯ ɡɧɚɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, ɚ ɬɚɤɠɟ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɞɪɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ – ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 

ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ ɋɢɛɢɪɢ ɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɨɬɜɟɱɚɸɳɢɯ 

ɦɢɪɨɜɵɦ ɫɬɚɧɞɚɪɬɚɦ. 

ɂɧɫɬɢɬɭɬ ɢɦɟɟɬ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɢɫɬɟɦɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ ІɁɈ 9001-2011 (ІɁɈ 9001:2008) ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ. 

ɂɧɫɬɢɬɭɬ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɨɱɧɨɣ ɢ ɡɚɨɱɧɨɣ ɮɨɪɦɚɦ ɨɛɭɱɟɧɢɹ, 

ɩɨ 1 ɧɚɩɪɚɜɥɟɧɢɸ ɫɩɟɰɢɚɥɢɬɟɬɚ, 6 ɧɚɩɪɚɜɥɟɧɢɹɦ ɛɚɤɚɥɚɜɪɢɚɬɚ ɢ 1 ɧɚɩɪɚɜɥɟɧɢɸ 

ɦɚɝɢɫɬɪɚɬɭɪɵ. ȼɟɞёɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɛɚɤɚɥɚɜɪɨɜ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɹɦ: 

 08.03.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ; 

 08.05.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ; 
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 13.03.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ; 

 15.03.05 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ; ɩɨ ɲɢɪɢɧɟ 

 38.03.01 ɗɤɨɧɨɦɢɤɚ; 

 23.03.03 ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ 

ɤɨɦɩɥɟɤɫɨɜ. ɩɨ ɲɢɪɢɧɟ 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 
 

 

Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɚɮɟɞɪɵ «ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ, ɦɚɬɟɦɚɬɢɤɚ ɢ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɟ ɞɢɫɰɢɩɥɢɧɵ», ɤɨɬɨɪɚɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɞɝɨɬɨɜɤɭ ɛɚɤɚɥɚɜɪɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ «09.03.03 ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ». ȼɵɩɭɫɤɧɢɤ, ɨɫɜɨɢɜɲɢɣ ɞɚɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɞɨɥɠɟɧ ɭɦɟɬɶ 

ɪɟɲɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɞɚɱɢ: 

 ɩɪɨɜɟɞɟɧɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɩɪɢɤɥɚɞɧɨɣ ɨɛɥɚɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɨɮɢɥɟɦ ɩɨɞɝɨɬɨɜɤɢ: ɫɛɨɪ ɞɟɬɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɮɨɪɦɚɥɢɡɚɰɢɢ 

ɬɪɟɛɨɜɚɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɡɚɤɚɡɱɢɤɚ, ɢɧɬɟɪɜɶɸɢɪɨɜɚɧɢɟ ɤɥɸɱɟɜɵɯ ɫɨɬɪɭɞɧɢɤɨɜ 

ɡɚɤɚɡɱɢɤɚ; 
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 ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɨɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɩɪɢɤɥɚɞɧɵɯ 

ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɡɞɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɩɪɢɤɥɚɞɧɵɯ ɨɛɥɚɫɬɹɯ; 

 ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɢɤɥɚɞɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɨɩɢɫɚɧɢɟ 

ɪɟɚɥɢɡɚɰɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ; 

 ɫɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

  ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 

ɫɩɟɰɢɮɢɤɨɣ ɩɪɨɮɢɥɹ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɜɢɞɚɦ ɨɛɟɫɩɟɱɟɧɢɹ (ɩɪɨɝɪɚɦɦɧɨɟ, 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ, ɬɟɯɧɢɱɟɫɤɨɟ);  

 ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɣ, ɫɨɡɞɚɧɢɟ ɩɪɨɬɨɬɢɩɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ, ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɩɪɨɟɤɬɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɫɬɚɞɢɹɯ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɬɚɧɞɚɪɬɨɜ; 

 ɩɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɤ ɩɨɫɬɪɨɟɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɚ ɨɫɧɨɜɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ; 

 ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 

ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɢ; ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ 

ɩɪɨɰɟɫɫɨɜ [2]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɨɫɬɪɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɩɟɰɢɚɥɢɫɬɚɯ, 

ɤɨɬɨɪɵɟ ɧɟ ɬɨɥɶɤɨ ɨɛɥɚɞɚɸɬ ɡɧɚɧɢɹɦɢ ɢ ɧɚɜɵɤɚɦɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɹɯ, ɧɨ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɛɥɚɞɚɸɬ ɡɧɚɧɢɹɦɢ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ. ɂɧɬɟɧɫɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɢ ɦɭɧɢɰɢɩɚɥɶɧɨɦ ɫɟɤɬɨɪɟ, ɚ ɬɚɤɠɟ ɜ ɫɮɟɪɟ ɛɢɡɧɟɫɚ. ɂ ɷɬɨ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɟɬ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ IT-ɫɩɟɰɢɚɥɢɫɬɨɜ. ȼ ɫɜɹɡɢ ɫ 

ɷɬɢɦ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɜɨ ɜɪɟɦɹ ɨɛɭɱɟɧɢɹ ɡɧɚɧɢɣ ɢ ɧɚɜɵɤɨɜ ɩɨɡɜɨɥɹɟɬ 

ɜɵɩɭɫɤɧɢɤɚɦ ɜɭɡɚ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɤɪɭɝ ɜɵɛɨɪɚ ɜɚɤɚɧɫɢɣ ɧɚ 

ɫɨɜɪɟɦɟɧɧɨɦ ɪɵɧɤɟ ɬɪɭɞɚ. 
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1.2 Ɉɩɢɫɚɧɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

ȼ ɏɚɤɚɫɫɤɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɢɧɫɬɢɬɭɬɟ – ɮɢɥɢɚɥɟ ɋɎɍ, ɤɚɤ ɢ ɜ ɥɸɛɨɦ 

ɭɱɟɛɧɨɦ ɡɚɜɟɞɟɧɢɢ, ɫɭɳɟɫɬɜɭɟɬ ɩɪɚɤɬɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɚɛɢɬɭɪɢɟɧɬɨɜ: ɞɧɢ ɨɬɤɪɵɬɵɯ ɞɜɟɪɟɣ; ɩɨɫɟɳɟɧɢɟ ɲɤɨɥ, ɫ 

ɰɟɥɶɸ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɭɱɚɳɢɯɫɹ ɨɛ ɢɦɟɸɳɢɯɫɹ ɧɚɩɪɚɜɥɟɧɢɹɯ ɨɛɭɱɟɧɢɹ; 

ɩɪɨɮɨɪɢɟɧɬɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɛɭɞɭɳɢɦ ɚɛɢɬɭɪɢɟɧɬɚɦ, 

ɟɫɥɢ ɢ ɧɟ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɠɟɥɚɟɦɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ, ɬɨ ɯɨɬɹ ɛɵ ɩɨɧɹɬɶ, ɤɚɤɢɟ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɨɛɥɚɫɬɢ ɜɵɡɵɜɚɸɬ ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɟ 

ɤɨɧɤɭɪɫɵ ɢ ɨɥɢɦɩɢɚɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɚ ɩɨɥɭɱɟɧɢɟ ɩɪɢɡɨɜɨɝɨ ɦɟɫɬɚ, ɜ ɧɟɤɨɬɨɪɵɯ 

ɢɡ ɧɢɯ, ɦɨɝɭɬ ɧɚɱɢɫɥɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɚɥɥɵ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ, ɤɚɤ 

ɧɚɩɪɢɦɟɪ, ɜ ɨɥɢɦɩɢɚɞɚɯ «Ȼɟɥɶɱɨɧɨɤ», «ɂɳɟɦ Ʌɨɦɨɧɨɫɨɜɵɯ» ɢ ɞɪɭɝɢɯ [3]. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɞɚɧɧɵɟ ɨɥɢɦɩɢɚɞɵ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɧɢ ɦɨɝɭɬ 

ɩɪɢɜɥɟɤɚɬɶ ɚɛɢɬɭɪɢɟɧɬɨɜ ɤ ɩɨɫɬɭɩɥɟɧɢɸ ɜ ɞɚɧɧɵɣ ɜɭɡ, ɬɚɤ ɤɚɤ ɱɚɫɬɨ 

ɩɪɨɢɫɯɨɞɹɬ ɫɢɬɭɚɰɢɢ, ɱɬɨ ɚɛɢɬɭɪɢɟɧɬɚɦ ɧɟ ɯɜɚɬɚɟɬ ɧɟɫɤɨɥɶɤɢɯ ɛɚɥɥɨɜ ɞɥɹ 

ɩɨɫɬɭɩɥɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɨɧɢ ɫɤɨɪɟɟ ɜɵɩɨɥɧɹɸɬ ɫɜɨɸ ɰɟɥɟɜɭɸ ɡɚɞɚɱɭ 

(ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɚɥɥɵ), ɱɟɦ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɮɭɧɤɰɢɸ ɩɪɢɜɥɟɱɟɧɢɹ ɚɛɢɬɭɪɢɟɧɬɨɜ ɩɨɫɬɭɩɢɬɶ ɜ ɞɚɧɧɵɣ 

ɢɧɫɬɢɬɭɬ. Ʉɪɨɦɟ ɬɨɝɨ, ɷɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɬɨ, ɱɬɨ ɛɭɞɭɳɢɣ ɫɬɭɞɟɧɬ ɡɚɪɚɧɟɟ ɡɧɚɟɬ, 

ɤɭɞɚ ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɫɬɢɠɟɧɢɹ. Ɍɚɤ ɤɚɤ 

ɞɚɠɟ ɭɱɚɫɬɢɟ ɜ ɨɥɢɦɩɢɚɞɚɯ ɢɧɫɬɢɬɭɬɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɫɟɧɢ ɩɪɨɲɟɞɲɟɝɨ ɝɨɞɚ 

ɩɟɪɟɞ ɩɨɫɬɭɩɥɟɧɢɟɦ. 

ȼɨɨɛɳɟ, ɩɨɞɨɛɧɚɹ ɫɢɫɬɟɦɚ ɦɨɝɥɚ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɚ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɢɥɢ ɦɨɛɢɥɶɧɨɝɨ ɚɧɚɥɨɝɚ ɨɥɢɦɩɢɚɞɵ, ɨɞɧɚɤɨ ɜɫɟ ɠɟ ɬɚɤɨɣ ɜɢɞ 

ɩɪɨɜɟɞɟɧɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɞɥɹ ɚɛɢɬɭɪɢɟɧɬɨɜ. ɂ ɧɚ ɬɨ 

ɟɫɬɶ ɜɩɨɥɧɟ ɨɱɟɜɢɞɧɚɹ ɩɪɢɱɢɧɚ. Ɉɬɜɟɱɚɬɶ ɧɚ ɬɟɫɬɨɜɵɟ ɜɨɩɪɨɫɵ ɢ ɪɟɲɚɬɶ 

ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɚɞɚɱɤɢ – ɷɬɨ ɞɨɫɬɚɬɨɱɧɨ ɦɨɧɨɬɨɧɧɵɣ ɢ ɫɤɭɱɧɵɣ ɩɪɨɰɟɫɫ. 

ɂɧɨɝɞɚ ɜɫɬɪɟɱɚɸɬɫɹ ɬɜɨɪɱɟɫɤɢɟ ɡɚɞɚɱɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɪɚɡɧɨɨɛɪɚɡɢɬɶ ɩɪɨɰɟɫɫ. 

ɇɨ, ɨɩɹɬɶ ɠɟ, ɧɟɥɶɡɹ ɧɚɝɪɭɠɚɬɶ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɨɞɧɢɦɢ ɥɢɲɶ ɬɜɨɪɱɟɫɤɢɦɢ 

ɡɚɞɚɧɢɹɦɢ, ɬɚɤ ɤɚɤ ɷɬɨ ɛɭɞɟɬ ɬɚɤ ɠɟ ɭɬɨɦɢɬɟɥɶɧɨ. 
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Ɉɞɧɚɤɨ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɸɪɢɞɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɧɨɜ, ɚ ɬɚɤɠɟ 

ɢɡ-ɡɚ ɩɟɪɟɜɨɞɚ ɢɧɫɬɢɬɭɬɚ ɜ ɪɟɠɢɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɛɵɥɨ ɪɟɲɟɧɨ, ɱɬɨ 

ɢɝɪɚ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɬɨɥɶɤɨ ɮɭɧɤɰɢɸ ɩɪɢɜɥɟɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɧɚ 

ɧɚɩɪɚɜɥɟɧɢɟ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ», ɬɚɤ ɤɚɤ ɜ ɫɜɹɡɢ ɫ ɬɚɤɨɣ ɫɢɬɭɚɰɢɟɣ ɧɟ 

ɛɵɥɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɢɧɫɬɢɬɭɬɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ 

ɨɫɧɨɜɵ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɧɭɠɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɱɢɫɥɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɛɚɥɥɨɜ. 

Ⱥɞɚɩɬɚɰɢɹ ɢɝɪɨɜɵɯ ɦɟɬɨɞɨɜ ɤ ɧɟɢɝɪɨɜɵɦ ɩɪɨɰɟɫɫɚɦ ɞɥɹ ɛɨɥɶɲɟɣ 

ɜɨɜɥɟɱɟɧɧɨɫɬɢ, ɧɚɡɵɜɚɟɦɚɹ ɝɟɣɦɢɮɢɤɚɰɢɟɣ, ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɜ 

ɫɮɟɪɟ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɚɛɢɬɭɪɢɟɧɬɨɜ. ɗɬɨ 

ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɫɚɦɵɣ ɛɨɥɶɲɨɣ ɩɪɨɰɟɧɬ ɥɸɞɟɣ, ɢɝɪɚɸɳɢɯ ɜ 

ɤɨɦɩɶɸɬɟɪɧɵɟ ɢɝɪɵ, ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɚɬɟɝɨɪɢɸ ɥɢɰ ɨɤɨɥɨ 18 ɥɟɬ ɢ ɦɥɚɞɲɟ [4]. Ⱥ 

ɡɧɚɱɢɬ, ɷɬɨ ɩɨɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɢɜɥɟɱɟɧɢɸ ɚɛɢɬɭɪɢɟɧɬɨɜ ɜ ɢɧɫɬɢɬɭɬ, ɧɚɩɪɢɦɟɪ, ɭ 

ɧɢɯ ɦɨɠɟɬ ɩɨɹɜɢɬɶɫɹ ɠɟɥɚɧɢɟ ɧɚɭɱɢɬɶɫɹ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɨɞɨɛɧɵɟ ɢɝɪɵ. 

 

1.3 Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦ 

 

ɉɨɞɨɛɧɚɹ ɩɪɚɤɬɢɤɚ ɫɭɳɟɫɬɜɭɟɬ ɜ Ɍɨɦɫɤɨɦ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ, 

ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɨɛɭɱɚɸɳɢɯ ɢɝɪ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɢɯ ɫɭɳɟɫɬɜɭɟɬ ɬɪɢ: 

 ɂɧɬɟɪɚɤɬɢɜɧɵɣ ɨɛɭɱɚɸɳɢɣ ɤɭɪɫ «ɗɤɫɩɟɞɢɰɢɹ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɝɪɭ, 

ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨ ɩɨɥɟɡɧɵɯ 

ɢɫɤɨɩɚɟɦɵɯ, ɢɯ ɯɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ, ɨɫɨɛɟɧɧɨɫɬɢ. ɂɝɪɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɨɛɨɣ 2D-ɩɥɚɬɮɨɪɦɟɪ, ɜ ɤɨɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɣɬɢ ɤɨɧɬɪɨɥɶɧɵɟ 

ɬɨɱɤɢ, ɫɨɛɪɚɜ, ɜɫɟ ɩɪɟɞɦɟɬɵ, ɩɨɩɭɬɧɨ ɭɡɧɚɜɚɹ ɩɪɨ ɫɩɟɰɢɚɥɶɧɨɫɬɶ ɝɟɨɥɨɝɢɢ; 

 ɇɚɭɱɧɚɹ ɢɝɪɚ «ɉɢɥɢɝɪɢɦɵ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɤɜɟɫɬ, 

ɜ ɤɨɬɨɪɨɦ ɢɝɪɨɤɚ ɠɞɭɬ ɷɤɫɩɟɞɢɰɢɢ ɜ ɡɚɝɚɞɨɱɧɨɟ ɩɪɨɲɥɨɟ Ɂɟɦɥɢ ɜɦɟɫɬɟ ɫ 

ɂɧɫɬɢɬɭɬɨɦ ɜɪɟɦɟɧɢ. ɉɭɬɟɲɟɫɬɜɭɹ ɫ ɪɚɡɥɢɱɧɵɦɢ ɡɚɞɚɧɢɹɦɢ ɩɨ ɞɪɟɜɧɢɦ ɷɩɨɯɚɦ 

ɩɥɚɧɟɬɵ, ɧɚɱɢɧɚɸɳɢɣ ɩɢɥɢɝɪɢɦ ɧɟ ɬɨɥɶɤɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɧɚɤɨɦɢɬɫɹ ɫ 



13 
 

ɝɟɨɥɨɝɢɱɟɫɤɢɦ, ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɢ ɯɢɦɢɱɟɫɤɢɦ ɦɢɪɨɦ ɦɢɧɭɜɲɟɝɨ, ɧɨ ɢ 

ɜɵɩɨɥɧɹɟɬ ɪɹɞ ɩɨɪɭɱɟɧɢɣ, ɧɟɤɨɬɨɪɵɟ ɢɡ ɤɨɬɨɪɵɯ ɜɥɢɹɸɬ ɢ ɧɚ ɫɨɛɵɬɢɹ ɜ 

ɧɚɫɬɨɹɳɟɦ ɜɪɟɦɟɧɢ; 

 Join.TPU ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɢɞɟɨɤɜɟɫɬ, ɤɨɬɨɪɵɣ ɩɪɨɯɨɞɢɬ ɜ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɪɨɤ. ȼɚɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɱɭɜɫɬɜɨɜɚɬɶ ɫɟɛɹ 

ɫɬɭɞɟɧɬɨɦ Ɍɉɍ: ɩɪɨɣɬɢ ɨɛɭɱɟɧɢɟ, ɧɚɱɢɧɚɹ ɫ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɭɧɢɜɟɪɫɢɬɟɬ ɢ 

ɡɚɤɚɧɱɢɜɚɹ ɩɨɥɭɱɟɧɢɟɦ ɞɢɩɥɨɦɚ [5]. 

ȼɫɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɦɨɠɧɨ ɫɨɨɬɧɟɫɬɢ ɫ 

ɠɚɧɪɨɦ ɤɜɟɫɬɨɜɵɯ ɢɝɪ. ɉɟɪɜɵɟ ɞɜɟ ɢɝɪɵ ɨɛɥɚɞɚɸɬ ɫɯɨɠɢɦɢ ɱɟɪɬɚɦɢ – ɷɬɨ 

ɬɢɩɢɱɧɵɟ 2D-ɩɥɚɬɮɨɪɦɟɪɵ, ɝɟɣɦɩɥɟɣ ɤɨɬɨɪɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ 

ɦɢɪɚ ɢ ɫɨɛɢɪɚɧɢɢ ɩɪɟɞɦɟɬɨɜ. Ⱦɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɨɛɧɨɣ ɢɝɪɵ 

ɬɪɟɛɭɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɭɝɥɭɛɥɟɧɧɵɟ ɡɧɚɧɢɹ ɪɚɡɪɚɛɨɬɤɢ, ɧɨ ɪɟɚɥɢɡɚɰɢɹ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɡɚ ɞɨɫɬɚɬɨɱɧɨ ɧɟɛɨɥɶɲɨɣ ɫɪɨɤ (1-2 ɦɟɫɹɰɚ). ɉɨɫɥɟɞɧɢɣ ɩɪɨɟɤɬ 

ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɢɦ ɩɨ ɨɛɴɟɦɭ, ɬɚɤ ɤɚɤ ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɨɬɫɧɹɬɶ (ɜɨ ɜɫɟ ɜɪɟɦɟɧɚ 

ɝɨɞɚ) ɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɦɧɨɝɨ ɜɢɞɟɨɦɚɬɟɪɢɚɥɚ. 

 

1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɨɛɡɨɪ ɜɵɛɪɚɧɧɨɝɨ ɠɚɧɪɚ ɢɝɪɵ 

 

ɋɭɳɟɫɬɜɭɟɬ ɪɚɡɥɢɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɠɚɧɪɨɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ: ɚɤɬɢɜɧɵɟ 

ɲɭɬɟɪɵ, ɬɪɟɛɭɸɳɢɟ ɨɬ ɢɝɪɨɤɚ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɛɵɫɬɪɨɣ 

ɪɟɚɤɰɢɢ, ɥɨɝɢɱɟɫɤɢɟ ɝɨɥɨɜɨɥɨɦɤɢ ɢ ɤɜɟɫɬɵ, ɪɚɡɥɢɱɧɵɟ ɪɨɥɟɜɵɟ ɢɝɪɵ, ɝɞɟ 

ɢɝɪɨɤɭ ɧɟɨɛɯɨɞɢɦɨ ɜɠɢɬɶɫɹ ɜ ɪɨɥɶ ɫɸɠɟɬɧɨɝɨ ɩɟɪɫɨɧɚɠɚ ɢ ɬɚɤ ɞɚɥɟɟ.  

Ʉɚɠɞɵɣ ɢɡ ɠɚɧɪɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɧɟɧ ɤɚɤ ɜ 2D, ɬɚɤ ɢ ɜ 3D, ɨɞɧɚɤɨ, 

ɟɫɬɶ ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɞɟɥɚɸɬ ɬɨɬ ɢɥɢ ɢɧɨɣ ɮɨɪɦɚɬ 

ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ. Ʉɨɧɟɱɧɨ, 3D ɢɝɪɵ ɛɨɥɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɞɥɹ ɢɝɪɨɤɨɜ, 

ɧɟɠɟɥɢ 2D, ɬɚɤ ɤɚɤ ɨɧɢ ɩɪɟɞɥɚɝɚɸɬ ɛɨɥɶɲɭɸ ɪɟɚɥɢɫɬɢɱɧɨɫɬɶ, ɤɚɤ 

ɝɪɚɮɢɱɟɫɤɭɸ, ɬɚɤ ɢ ɢɝɪɨɜɭɸ, ɞɚ ɢ, ɜ ɰɟɥɨɦ, 2D ɝɪɚɮɢɤɚ ɧɟɫɤɨɥɶɤɨ ɭɫɬɚɪɟɥɚ, 

ɨɞɧɚɤɨ, 2D-ɢɝɪɵ ɜɫɟ ɟɳɟ ɩɨɩɭɥɹɪɧɵ ɫɪɟɞɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ, ɞɚ ɢ ɞɨɜɨɥɶɧɨ 

ɧɟɦɚɥɨɝɨ ɱɢɫɥɚ ɢɝɪɨɤɨɜ [6, 7, 8].  
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ɉɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɜɭɯ ɜɢɞɨɜ ɢɫɩɨɥɧɟɧɢɹ ɢɝɪ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1. 
 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ 2D ɢ 3D ɢɝɪ 

 2D 3D 
ɉɪɟɢɦɭɳɟɫɬɜɚ Ⱦɨɫɬɚɬɨɱɧɨ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ. ɇɟ ɬɪɟɛɭɟɬ ɨɬ 
ɪɚɡɪɚɛɨɬɱɢɤɚ ɛɨɥɶɲɨɝɨ ɨɩɵɬɚ 
ɪɚɛɨɬɵ. ɂɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɦɚɥɵɯ ɢ ɫɪɟɞɧɢɯ ɩɪɨɟɤɬɨɜ 
ɡɚ ɧɟɛɨɥɶɲɨɣ ɫɪɨɤ. Ɇɚɤɫɢɦɚɥɶɧɨ 
ɩɨɞɯɨɞɹɳɢɟ ɠɚɧɪɵ: ɤɜɟɫɬɵ, 
ɩɥɚɬɮɨɪɦɟɪɵ ɢ ɝɨɥɨɜɨɥɨɦɤɢ, 
ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɱɟɬɚɧɢɹ ɧɟɨɛɵɱɧɵɯ 
ɜɚɪɢɚɰɢɣ ɝɪɚɮɢɤɢ ɢ ɝɟɣɦɩɥɟɹ. 

Ɋɟɚɥɢɫɬɢɱɧɚɹ ɢ ɤɪɚɫɢɜɚɹ 
ɝɪɚɮɢɤɚ. Ȼɨɥɟɟ ɠɢɜɨɩɢɫɧɵɣ, 
ɢɧɬɟɪɟɫɧɵɣ ɢ ɩɪɨɪɚɛɨɬɚɧɧɵɣ 
ɢɝɪɨɜɨɣ ɦɢɪ. Ȼɨɥɶɲɟ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɞɟɥɚɬɶ ɝɟɣɦɩɥɟɣ 
ɡɚɯɜɚɬɵɜɚɸɳɢɦ. ȼɨɡɦɨɠɧɨɫɬɶ 
ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɥɸɛɨɣ 
ɫɥɨɠɧɨɫɬɢ. 

ɇɟɞɨɫɬɚɬɤɢ 2D ɢɝɪɵ ɧɟ ɬɚɤ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵ ɞɥɹ 
ɪɹɞɨɜɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɋɵɧɨɤ 
ɪɚɡɪɚɛɨɬɤɢ ɦɟɧɶɲɟ, ɚ ɡɧɚɱɢɬ 
ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
ɇɟɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɢɯ 
ɩɪɨɟɤɬɨɜ ɜɫɥɟɞɫɬɜɢɟ ɨɝɪɚɧɢɱɟɧɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɚɡɪɚɛɨɬɤɢ ɜ ɞɜɭɯ 
ɩɥɨɫɤɨɫɬɹɯ. 

ȼɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɫɥɨɠɧɨɫɬɶ 
ɪɚɡɪɚɛɨɬɤɢ. ɑɚɫɬɨ ɬɪɟɛɭɟɬɫɹ 
ɛɨɥɶɲɚɹ ɤɨɦɚɧɞɚ 
ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɜ ɤɨɬɨɪɨɣ 
ɤɚɠɞɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɞɟɥɶɧɵɣ 
ɚɫɩɟɤɬ ɢɝɪɵ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 2D ɢɝɪɚ ɛɭɞɟɬ ɢɞɟɚɥɶɧɵɦ 

ɜɵɛɨɪɨɦ, ɬɚɤ ɤɚɤ ɧɟ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɝɨ ɨɩɵɬɚ ɪɚɡɪɚɛɨɬɤɢ ɜɢɞɟɨɢɝɪ, ɩɪɨɟɤɬ 

ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧ ɡɚ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɦɟɧɢ ɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɜ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬɚɯ ɧɚ ɪɚɡɪɚɛɨɬɤɭ. Ɍɚɤɠɟ ɠɚɧɪɨɦ ɢɝɪɵ ɫɬɚɧɟɬ ɢɦɟɧɧɨ 

ɩɥɚɬɮɨɪɦɟɪ, ɬɚɤ ɤɚɤ ɷɬɨ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɣ ɠɚɧɪ 2D ɢɝɪ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, 

ɜɞɨɛɚɜɨɤ, ɢɦɟɸɳɢɣ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɪɝɚɧɢɡɨɜɚɬɶ 

ɭɜɥɟɤɚɬɟɥɶɧɵɣ ɢɝɪɨɜɨɣ ɩɪɨɰɟɫɫ [9]. 

2D-ɩɥɚɬɮɨɪɦɟɪ – ɠɚɧɪ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ, ɜ ɤɨɬɨɪɵɯ ɨɫɧɨɜɧɨɣ ɱɟɪɬɨɣ 

ɢɝɪɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɩɪɵɝɚɧɢɟ ɩɨ ɩɥɚɬɮɨɪɦɚɦ, ɥɚɡɚɧɶɟ ɩɨ ɥɟɫɬɧɢɰɚɦ ɢ 

ɫɨɛɢɪɚɧɢɟ ɩɪɟɞɦɟɬɨɜ, ɨɛɵɱɧɨ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɭɪɨɜɧɹ. ȼɫɟ 

ɞɟɣɫɬɜɢɹ ɩɪɨɢɫɯɨɞɹɬ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ. ɉɪɨɬɢɜɧɢɤɢ 

(ɧɚɡɵɜɚɟɦɵɟ «ɜɪɚɝɚɦɢ») ɜɫɟɝɞɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢ ɪɚɡɧɨɪɨɞɧɵɟ, ɨɛɥɚɞɚɸɬ 

ɩɪɢɦɢɬɢɜɧɵɦ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɨɦ, ɫɬɪɟɦɹɫɶ ɦɚɤɫɢɦɚɥɶɧɨ 

ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɢɝɪɨɤɭ, ɥɢɛɨ ɧɟ ɨɛɥɚɞɚɸɬ ɢɦ ɜɨɜɫɟ, ɩɟɪɟɦɟɳɚɹɫɶ ɩɨ ɤɪɭɝɨɜɨɣ 

ɞɢɫɬɚɧɰɢɢ ɢɥɢ ɫɨɜɟɪɲɚɹ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɞɟɣɫɬɜɢɹ. ɋɨɩɪɢɤɨɫɧɨɜɟɧɢɟ ɫ 
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ɩɪɨɬɢɜɧɢɤɨɦ ɨɛɵɱɧɨ ɨɬɧɢɦɚɟɬ ɠɢɡɧɟɧɧɵɟ ɫɢɥɵ ɭ ɝɟɪɨɹ ɢɥɢ ɜɨɜɫɟ ɭɛɢɜɚɟɬ ɟɝɨ. 

ɂɧɨɝɞɚ ɩɪɨɬɢɜɧɢɤ ɦɨɠɟɬ ɛɵɬɶ ɧɟɣɬɪɚɥɢɡɨɜɚɧ ɥɢɛɨ ɩɪɵɠɤɨɦ ɟɦɭ ɧɚ ɝɨɥɨɜɭ, 

ɥɢɛɨ ɢɡ ɨɪɭɠɢɹ, ɟɫɥɢ ɢɦ ɨɛɥɚɞɚɟɬ ɝɟɪɨɣ [10]. 

 

1.5 Ɉɩɢɫɚɧɢɟ ɝɟɣɦɩɥɟɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɢɝɪɵ 

 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɢɝɪɚ «IT-Adventurer» – ɷɬɨ 2D-ɩɥɚɬɮɨɪɦɟɪ, ɤɨɬɨɪɵɣ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɷɥɟɦɟɧɬɵ ɤɜɟɫɬɚ. ɂɝɪɨɤ ɧɚɛɥɸɞɚɟɬ ɡɚ ɢɝɪɨɜɵɦ ɩɪɨɰɟɫɫɨɦ 

ɩɨɫɪɟɞɫɬɜɨɦ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫɛɨɤɭ ɤɚɦɟɪɵ. Ɉɧ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜɥɟɜɨ ɢɥɢ 

ɜɩɪɚɜɨ, ɚ ɬɚɤɠɟ ɜɜɟɪɯ ɜ ɩɪɟɞɟɥɚɯ ɤɚɦɟɪɵ. 

ɋɭɬɶ ɢɝɪɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɢɝɪɨɤ ɧɚɛɪɚɥ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ 

ɨɱɤɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɫɛɨɪɚ ɦɨɧɟɬ, ɭɧɢɱɬɨɠɟɧɢɹ ɩɪɨɬɢɜɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ 

ɚɤɬɢɜɚɰɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɮɥɚɠɤɨɜ, ɩɪɢ ɜɡɹɬɢɢ ɤɨɬɨɪɵɯ ɢɝɪɨɤɭ ɧɟɨɛɯɨɞɢɦɨ 

ɨɬɜɟɬɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɜɨɩɪɨɫɨɜ, ɤɚɫɚɸɳɢɯɫɹ ɫɮɟɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ. ȼ ɢɝɪɟ ɫɨɞɟɪɠɢɬɫɹ ɬɪɢ ɭɪɨɜɧɹ, ɤɨɬɨɪɵɟ ɨɛɴɟɞɢɧɟɧɵ ɜ ɨɞɢɧ 

ɧɟɩɪɟɪɵɜɧɵɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɦɟɧɹɸɬɫɹ ɩɪɨɬɢɜɧɢɤɢ ɢ ɨɤɪɭɠɟɧɢɟ. 

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɜɢɞɚ ɜɪɚɝɨɜ: ɧɟɩɨɞɜɢɠɧɵɟ, ɩɟɪɟɦɟɳɚɸɳɢɟɫɹ, ɧɟɩɨɞɜɢɠɧɵɟ, 

ɧɨ ɫɬɪɟɥɹɸɳɢɟ. Ʉɚɠɞɨɝɨ ɢɡ ɧɢɯ ɦɨɠɧɨ ɧɟɣɬɪɚɥɢɡɨɜɚɬɶ ɤɚɤ ɩɪɵɠɤɨɦ ɫɜɟɪɯɭ, ɬɚɤ 

ɢ ɩɪɢ ɩɨɦɨɳɢ ɜɵɫɬɪɟɥɚ, ɨɞɧɚɤɨ, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɢɝɪɨɤ ɩɨɥɭɱɢɬ ɦɟɧɶɲɟ ɨɱɤɨɜ. 

ɉɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɫ ɧɢɦɢ ɫ ɥɸɛɨɣ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɢɝɪɨɤ ɩɨɥɭɱɢɬ ɭɪɨɧ, ɪɚɜɧɵɣ 

ɨɞɧɨɣ ɠɢɡɧɢ. ɉɨɥɭɱɢɬɶ ɠɢɡɧɢ ɦɨɠɧɨ ɩɭɬɟɦ ɩɨɞɛɨɪɚ ɫɟɪɞɟɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɩɨ ɜɫɟɣ ɢɝɪɟ, ɢɥɢ ɨɬɜɟɱɚɹ ɧɚ ɜɨɩɪɨɫɵ ɩɪɢ ɜɡɹɬɢɢ ɮɥɚɠɤɚ. ɉɹɬɶ ɩɪɚɜɢɥɶɧɵɯ 

ɨɬɜɟɬɨɜ ɞɚɪɭɸɬ ɨɞɧɭ ɠɢɡɧɶ, ɚ ɩɹɬɶ ɧɟɩɪɚɜɢɥɶɧɵɯ ɟɟ ɨɬɧɢɦɚɸɬ. ȿɫɥɢ ɱɢɫɥɨ 

ɠɢɡɧɟɣ ɭɩɚɞɟɬ ɞɨ ɧɭɥɹ, ɬɨ ɢɝɪɭ ɩɪɢɞɟɬɫɹ ɧɚɱɚɬɶ ɫɧɚɱɚɥɚ. ȿɫɥɢ ɢɝɪɨɤ ɞɨɣɞɟɬ ɞɨ 

ɮɢɧɢɲɚ, ɬɨ ɟɦɭ ɨɬɨɛɪɚɡɢɬɫɹ ɫɨɨɛɳɟɧɢɟ ɫ ɨɰɟɧɤɨɣ ɟɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 

ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦ. 

Ɋɚɡɥɢɱɧɵɟ ɛɥɨɤɢ ɢ ɩɥɚɬɮɨɪɦɵ, ɢɡ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɫɨɫɬɨɹɬɶ ɭɪɨɜɧɢ, 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɦɨɝɭɬ ɚɤɬɢɜɢɪɨɜɚɬɶɫɹ ɢɝɪɨɤɨɦ. 

ɉɪɢ ɤɚɫɚɧɢɢ ɬɚɤɨɝɨ ɛɥɨɤɚ ɨɧ ɦɨɠɟɬ ɢɫɱɟɡɧɭɬɶ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɢɝɪɟ ɧɚ ɜɫɟɯ 

ɭɪɨɜɧɹɯ ɫɩɪɹɬɚɧɵ ɧɟɫɤɨɥɶɤɨ ɫɟɤɪɟɬɧɵɯ ɨɛɥɚɫɬɟɣ, ɜ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ 
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ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɠɢɡɧɢ ɢɥɢ ɦɨɧɟɬɵ. ȿɳɟ ɟɫɬɶ ɩɚɞɚɸɳɢɟ ɛɥɨɤɢ, ɤɨɬɨɪɵɟ 

ɬɪɟɛɭɸɬ ɨɬ ɢɝɪɨɤɚ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ, ɢɧɚɱɟ ɨɧ ɭɠɟ ɧɟ ɫɦɨɠɟɬ ɡɚɛɪɚɬɶɫɹ ɜ 

ɧɟɤɨɬɨɪɵɟ ɦɟɫɬɚ. 
 

1.6 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ «Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ ɠɚɧɪɟ 2D-

ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» 

 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɫɧɨɜɵɜɚɥɨɫɶ ɧɚ ɦɟɬɨɞɨɥɨɝɢɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ IDEF0 [11]. Ɉɫɨɛɟɧɧɨɫɬɶɸ IDEF0 ɹɜɥɹɟɬɫɹ ɟё 

ɚɤɰɟɧɬ ɧɚ ɫɨɩɨɞɱɢɧɟɧɢɟ ɨɛɴɟɤɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɞɚɧɧɵɟ (ɪɢɫɭɧɨɤ 2): 

ȼɯɨɞɵ: 

 ɤɜɟɫɬɥɚɣɧ – ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɡɚɞɚɧɢɣ, ɤɨɬɨɪɵɟ ɞɨɥɠɟɧ ɛɭɞɟɬ 

ɜɵɩɨɥɧɢɬɶ ɢɝɪɨɤ ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɢɝɪɵ; 

 ɢɧɮɨɪɦɚɰɢɹ ɢɡ ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ – ɞɚɧɧɵɣ ɩɭɧɤɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɡɪɚɛɨɬɤɢ, ɧɚɩɪɢɦɟɪ, 

ɚɧɚɥɢɡ ɚɧɚɥɨɝɨɜ; 

Ɇɟɯɚɧɢɡɦɵ: 

 ɪɚɡɪɚɛɨɬɱɢɤ – ɜɵɩɨɥɧɹɟɬ ɪɨɥɢ ɚɧɚɥɢɬɢɤɚ, ɩɪɨɝɪɚɦɦɢɫɬɚ, ɞɢɡɚɣɧɟɪɚ, ɚ 

ɢɦɟɧɧɨ, ɚɧɚɥɢɡɢɪɭɟɬ ɪɚɡɥɢɱɧɵɟ ɞɚɧɧɵɟ, ɫɨɡɞɚɟɬ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɢ ɝɪɚɮɢɤɭ, ɚ 

ɬɚɤɠɟ, ɜ ɰɟɥɨɦ, ɜɵɩɨɥɧɹɟɬ ɜɫɟ ɞɟɣɫɬɜɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɩɪɨɟɤɬɚ. 

 Photoshop – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɝɪɚɮɢɤɨɣ; 

 Unity – ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɢɝɪɵ. 

ɍɩɪɚɜɥɟɧɢɟ: 

 ɞɨɝɨɜɨɪ ɫ ɡɚɤɚɡɱɢɤɨɦ – ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɪɨɤɨɜ ɜɵɩɨɥɧɟɧɢɹ ɢ 

ɫɞɚɱɢ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɨɛɥɸɞɟɧɢɹ ɨɛɟɢɦɢ ɫɬɨɪɨɧɚɦɢ ɫɜɨɢɯ ɨɛɹɡɚɬɟɥɶɫɬɜ; 

 ȽɈɋɌ Ɋ «ɂɋɈ 9001-2001 ɋɢɫɬɟɦɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɍɪɟɛɨɜɚɧɢɹ»; 
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 ȽɈɋɌ «ISO/IEC/IEEE 29148:2018 ɉɪɨɝɪɚɦɦɧɚɹ ɢ ɫɢɫɬɟɦɧɚɹ ɢɧɠɟɧɟɪɢɹ. 

ɉɪɨɰɟɫɫɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ. Ɋɚɡɪɚɛɨɬɤɚ ɬɪɟɛɨɜɚɧɢɣ»; 

 ɫɟɬɬɢɧɝ – ɫɬɢɥɶ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧɚ ɢɝɪɚ. ɗɬɨ ɤɚɫɚɟɬɫɹ ɧɟ 

ɬɨɥɶɤɨ ɝɪɚɮɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɧɨ ɢ ɢɝɪɨɜɵɯ ɦɟɯɚɧɢɤ, ɱɬɨɛɵ ɨɧɢ 

ɩɨɞɯɨɞɢɥɢ ɢɝɪɨɜɨɦɭ ɦɢɪɭ, ɚ ɬɚɤɠɟ ɫɚɦ ɩɟɪɫɨɧɚɠ ɜɩɢɫɵɜɚɥɫɹ ɜ ɨɤɪɭɠɟɧɢɟ. 

ȼɵɯɨɞɵ: 

 ɝɨɬɨɜɚɹ ɢɝɪɚ – ɩɨɥɧɨɫɬɶɸ ɡɚɜɟɪɲɟɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɣ ɡɚɤɚɡɱɢɤɚ ɢ ɝɨɬɨɜɵɣ ɤ ɜɧɟɞɪɟɧɢɸ. 

 

 

Ɋɢɫɭɧɨɤ 2 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɨɞɟɥɶ ɩɪɨɟɤɬɚ 

 

ȼɵɩɨɥɧɢɦ ɞɟɤɨɦɩɨɡɢɰɢɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ 

ɩɟɪɟɱɧɹ ɡɚɞɚɱ (ɪɢɫɭɧɨɤ 3): 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ; 

 ɫɨɡɞɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ; 

 ɫɨɡɞɚɬɶ ɩɪɨɬɨɬɢɩ ɢɝɪɵ; 

 ɜɵɩɨɥɧɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ; 

 ɫɞɚɬɶ ɩɪɨɟɤɬ ɡɚɤɚɡɱɢɤɭ.  
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Ɋɢɫɭɧɨɤ 3 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɦɨɞɟɥɢ ɩɪɨɟɤɬɚ 
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ɋɭɬɶ ɛɥɨɤɚ ɞɟɤɨɦɩɨɡɢɰɢɢ «ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ» 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɪɵɧɨɤ ɧɚ ɧɚɥɢɱɢɟ 

ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɱɬɨɛɵ ɫɨɡɞɚɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɢɦɟɥ 

ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɫɜɨɢɦɢ ɤɨɧɤɭɪɟɧɬɚɦɢ. 

ɋɭɬɶ ɛɥɨɤɚ ɞɟɤɨɦɩɨɡɢɰɢɢ «ɋɨɡɞɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ» ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɬɨɦ, ɱɬɨɛɵ ɱɟɬɤɨ ɨɩɪɟɞɟɥɢɬɶ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɪɟɦɹ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, 

ɩɥɚɧ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ ɩɪɨɜɟɪɤɢ ɧɚ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ, ɚ ɬɚɤɠɟ 

ɨɩɪɟɞɟɥɢɬɶ ɡɚɞɚɱɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɝɪɚɦɦɵ. 

ɋɭɬɶ ɛɥɨɤɚ ɞɟɤɨɦɩɨɡɢɰɢɢ «ɋɨɡɞɚɬɶ ɩɪɨɬɨɬɢɩ ɢɝɪɵ» ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɧɟɤɨɬɨɪɭɸ ɜɟɪɫɢɸ ɢɝɪɵ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ, ɜ ɰɟɥɨɦ, 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɚɹ, ɧɨ ɩɪɢ ɷɬɨɦ ɧɟɤɨɬɨɪɵɟ ɮɭɧɤɰɢɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɧɟɣ 

ɧɟɤɨɪɪɟɤɬɧɨ. 

ɋɭɬɶ ɛɥɨɤɚ ɞɟɤɨɦɩɨɡɢɰɢɢ «ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ» ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɬɨɦ, ɱɬɨ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢɦɟɸɳɟɣɫɹ ɜɟɪɫɢɢ ɢɝɪɵ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɨɲɢɛɨɤ ɬɟɤɭɳɚɹ ɜɟɪɫɢɹ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɷɬɚɩ ɫɨɡɞɚɧɢɹ. 

ɋɭɬɶ ɛɥɨɤɚ ɞɟɤɨɦɩɨɡɢɰɢɢ «ɋɞɚɬɶ ɩɪɨɟɤɬ ɡɚɤɚɡɱɢɤɭ» ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨɛɵ ɩɪɟɞɫɬɚɜɢɬɶ ɡɚɤɚɡɱɢɤɭ ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɢ ɩɨɥɧɨɫɬɶɸ ɡɚɜɟɪɲɟɧɧɭɸ ɢɝɪɭ, 

ɤɨɬɨɪɚɹ ɡɚɬɟɦ ɛɭɞɟɬ ɜɧɟɞɪɟɧɚ ɜ ɢɧɫɬɢɬɭɬɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɂɚɬɟɦ ɜɵɩɨɥɧɢɦ ɞɟɤɨɦɩɨɡɢɰɢɸ ɛɥɨɤɚ «ɋɨɡɞɚɬɶ ɩɪɨɬɨɬɢɩ ɢɝɪɵ» ɞɥɹ 

ɩɨɧɢɦɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɨɫɧɨɜɧɨɣ ɫɬɚɞɢɢ ɫɨɡɞɚɧɢɹ 

ɩɪɨɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ «ɋɨɡɞɚɬɶ ɩɪɨɬɨɬɢɩ ɢɝɪɵ» 

 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɢɝɪɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɨɡɞɚɧɢɹ ɢɝɪɨɜɵɯ ɤɥɚɫɫɨɜ ɞɥɹ 

ɜɫɟɯ ɢɝɪɨɜɵɯ ɨɛɴɟɤɬɨɜ: ɛɥɨɤɢ, ɢɝɪɨɤ, ɩɪɨɬɢɜɧɢɤɢ, ɩɪɟɞɦɟɬɵ, ɤɚɦɟɪɚ, 

ɫɥɟɞɭɸɳɚɹ ɡɚ ɢɝɪɨɤɨɦ ɢ ɬ.ɞ. 

Ɂɚɬɟɦ ɫɨɡɞɚɟɬɫɹ ɝɪɚɮɢɤɚ: ɢɧɬɟɪɮɟɣɫ ɢɝɪɨɜɨɝɨ ɦɟɧɸ, ɦɨɞɟɥɢ 

ɩɟɪɫɨɧɚɠɟɣ, ɬɟɤɫɬɭɪɵ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɩɪɟɞɦɟɬɨɜ, ɪɚɡɥɢɱɧɵɟ ɮɨɧɵ. 

Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɝɟɧɟɪɚɰɢɹ ɫɚɦɨɝɨ ɦɢɪɚ. Ɋɚɫɩɨɥɚɝɚɸɬɫɹ ɛɥɨɤɢ 

ɢɝɪɨɜɨɝɨ ɦɢɪɚ, ɩɥɚɬɮɨɪɦɵ, ɩɪɟɞɦɟɬɵ, ɩɪɨɬɢɜɧɢɤɢ ɢ ɬ.ɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɫɨɡɞɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɭɪɨɜɧɟɣ. 

ɉɨɬɨɦ ɫɨɡɞɚɧɧɵɟ ɡɚɞɚɧɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɢɝɪɨɤ, ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɩɨɥɨɠɢɬɶ ɩɨ ɯɨɞɭ ɢɝɪɵ ɬɚɤ, ɱɬɨɛɵ ɷɬɨ ɛɵɥɨ ɧɟɧɚɜɹɡɱɢɜɨ, ɬɨ ɟɫɬɶ ɱɟɪɟɡ 

ɧɟɤɨɬɨɪɵɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɟ ɩɪɨɦɟɠɭɬɤɢ. 

ȼ ɫɚɦɨɦ ɤɨɧɰɟ ɩɪɨɩɢɫɵɜɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɛɟɞɵ ɢ ɞɥɹ ɩɨɪɚɠɟɧɢɹ, ɬɨ 

ɟɫɬɶ ɫɨɡɞɚɸɬɫɹ ɬɪɢɝɝɟɪɵ ɞɥɹ ɡɚɜɟɪɲɟɧɢɹ ɢɝɪɵ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɢɝɪɨɤ ɞɨɲɟɥ 

ɞɨ ɤɨɧɰɚ ɢ ɜɵɩɨɥɧɢɥ ɭɫɩɟɲɧɨ ɜɫɟ ɡɚɞɚɧɢɹ, ɬɨ ɨɧ ɩɨɛɟɞɢɥ, ɚ ɟɫɥɢ ɭɪɨɜɟɧɶ 

ɡɞɨɪɨɜɶɹ ɢɝɪɨɤɚ ɫɬɚɥ ɪɚɜɟɧ ɧɭɥɸ, ɬɨ ɨɧ ɩɪɨɢɝɪɚɥ. 
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1.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɢ ɜɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

 

Ⱦɥɹ ɩɪɨɟɤɬɚ ɛɵɥɨ ɪɟɲɟɧɨ ɜɡɹɬɶ ɝɨɬɨɜɵɣ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ, ɬɚɤ ɤɚɤ 

ɚɛɫɨɥɸɬɧɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɢɫɚɬɶ ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ 

ɡɚɬɪɚɬ ɪɟɫɭɪɫɨɜ ɢ ɞɨɫɬɚɬɨɱɧɨ ɧɟɛɨɥɶɲɨɝɨ ɦɚɫɲɬɚɛɚ ɩɪɨɟɤɬɚ. ɂɝɪɨɜɨɣ ɞɜɢɠɨɤ 

ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ# – 

ɬɪɟɛɨɜɚɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɱɟɧɶ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧ, ɢ ɭ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢɦɟɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɩɵɬ ɪɚɛɨɬɵ ɫ ɧɢɦ; 

 ɧɚɥɢɱɢɟ ɜɫɬɪɨɟɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ – 

ɬɪɟɛɨɜɚɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɶɲɟɣ ɭɞɨɛɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ; 

 ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɫɩɥɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ – ɬɪɟɛɨɜɚɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ 

ɧɟɛɨɥɶɲɢɦ ɤɚɩɢɬɚɥɨɦ ɧɚ ɪɚɡɪɚɛɨɬɤɭ; 

 ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ – 

ɬɪɟɛɨɜɚɧɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɨɩɵɬ ɪɚɡɪɚɛɨɬɱɢɤɚ ɜ ɫɮɟɪɟ ɤɨɦɩɶɸɬɟɪɧɵɯ 

ɢɝɪ ɨɱɟɧɶ ɦɚɥ, ɩɨɷɬɨɦɭ ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢɝɪɚɟɬ 

ɜɚɠɧɭɸ ɪɨɥɶ. 

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɫɭɳɟɫɬɜɭɸɳɢɟ ɩɨɩɭɥɹɪɧɵɟ ɪɟɲɟɧɢɹ, ɩɨɞɯɨɞɹɳɢɟ 

ɩɨɞ ɞɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. 

Unity 

Unity – ɷɬɨ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɜɭɯ- ɢ ɬɪёɯɦɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ 

ɢ ɢɝɪ, ɪɚɛɨɬɚɸɳɢɣ ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ Windows, ɈS X. 

ɋɨɡɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ Unity ɩɪɢɥɨɠɟɧɢɹ ɪɚɛɨɬɚɸɬ ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ Windows, OS X, Windows Phone, Ⱥɩɚɝɨ4, Apple iOS, Linux, ɚ ɬɚɤɠɟ 

ɧɚ ɢɝɪɨɜɵɯ ɤɨɧɫɨɥɹɯ Wii, PlayStation 3, PlayStation 4, Xbox 360, Xbox One. 

ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɡɚɩɭɫɤɚ ɜ ɛɪɚɭɡɟɪɚɯ ɫ ɩɨɦɨɳɶɸ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɨɞɤɥɸɱɚɟɦɨɝɨ ɦɨɞɭɥɹ Unity (Unity Web Player), ɚ ɬɚɤɠɟ ɫ 

ɩɨɦɨɳɶɸ ɪɟɚɥɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ WebGL. 

Ɋɟɞɚɤɬɨɪ Unity ɢɦɟɟɬ ɩɪɨɫɬɨɣ Drag&Drop ɢɧɬɟɪɮɟɣɫ, ɤɨɬɨɪɵɣ ɥɟɝɤɨ 

ɧɚɫɬɪɚɢɜɚɬɶ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɪɚɡɥɢɱɧɵɯ ɨɤɨɧ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɦɨɠɧɨ 
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ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɥɚɞɤɭ ɢɝɪɵ ɩɪɹɦɨ ɜ ɪɟɞɚɤɬɨɪɟ. «Ⱦɜɢɠɨɤ» ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɪɢ 

ɫɰɟɧɚɪɧɵɯ ɹɡɵɤɚ: C#, JavaScript (ɦɨɞɢɮɢɤɚɰɢɹ), Boo (ɞɢɚɥɟɤɬ Python). 

Ɋɚɫɱёɬɵ ɮɢɡɢɤɢ ɩɪɨɢɡɜɨɞɢɬ ɮɢɡɢɱɟɫɤɢɣ ɞɜɢɠɨɤ PhysX ɨɬ NVIDIA. 

ɉɪɨɟɤɬ ɜ Unity ɞɟɥɢɬɫɹ ɧɚ ɫɰɟɧɵ (ɭɪɨɜɧɢ) – ɨɬɞɟɥɶɧɵɟ ɮɚɣɥɵ, 

ɫɨɞɟɪɠɚɳɢɟ ɫɜɨɢ ɢɝɪɨɜɵɟ ɦɢɪɵ ɫɨ ɫɜɨɢɦ ɧɚɛɨɪɨɦ ɨɛɴɟɤɬɨɜ, ɫɰɟɧɚɪɢɟɜ ɢ 

ɧɚɫɬɪɨɟɤ. ɋɰɟɧɵ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɤɚɤ, ɫɨɛɫɬɜɟɧɧɨ, ɨɛɴɟɤɬɵ (ɦɨɞɟɥɢ), 

ɬɚɤ ɢ ɩɭɫɬɵɟ ɢɝɪɨɜɵɟ ɨɛɴɟɤɬɵ – ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɦɨɞɟɥɢ 

(ɩɭɫɬɵɲɤɢ). Ɉɛɴɟɤɬɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɞɟɪɠɚɬ ɧɚɛɨɪɵ ɤɨɦɩɨɧɟɧɬɨɜ, ɫ 

ɤɨɬɨɪɵɦɢ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫɤɪɢɩɬɵ. Ɍɚɤɠɟ ɭ ɨɛɴɟɤɬɨɜ ɟɫɬɶ ɧɚɡɜɚɧɢɟ (ɜ 

Unity ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɥɢɱɢɟ ɞɜɭɯ ɢ ɛɨɥɟɟ ɨɛɴɟɤɬɨɜ ɫ ɨɞɢɧɚɤɨɜɵɦɢ 

ɧɚɡɜɚɧɢɹɦɢ), ɦɨɠɟɬ ɛɵɬɶ ɬɟɝ (ɦɟɬɤɚ) ɢ ɫɥɨɣ, ɧɚ ɤɨɬɨɪɨɦ ɨɧ ɞɨɥɠɟɧ 

ɨɬɨɛɪɚɠɚɬɶɫɹ. Ɍɚɤ, ɭ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɫɰɟɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɤɨɦɩɨɧɟɧɬ Transform – ɨɧ ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɤɨɨɪɞɢɧɚɬɵ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ, 

ɩɨɜɨɪɨɬɚ ɢ ɪɚɡɦɟɪɨɜ ɨɛɴɟɤɬɚ ɩɨ ɜɫɟɦ ɬɪёɦ ɨɫɹɦ. ɍ ɨɛɴɟɤɬɨɜ ɫ ɜɢɞɢɦɨɣ 

ɝɟɨɦɟɬɪɢɟɣ ɬɚɤɠɟ ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɨɦɩɨɧɟɧɬ Mesh Render, 

ɞɟɥɚɸɳɢɣ ɦɨɞɟɥɶ ɨɛɴɟɤɬɚ ɜɢɞɢɦɨɣ. 

Unity ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɢɫɬɟɦɭ Level Of Detail, ɫɭɬɶ ɤɨɬɨɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɬɨɦ, ɱɬɨ ɧɚ ɞɚɥɶɧɟɦ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɢɝɪɨɤɚ ɜɵɫɨɤɨ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɟ ɦɨɞɟɥɢ 

ɡɚɦɟɧɹɸɬɫɹ ɧɚ ɦɟɧɟɟ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɟ, ɢ ɧɚɨɛɨɪɨɬ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɭ 

Occlusion culling, ɫɭɬɶ ɤɨɬɨɪɨɣ ɜ ɬɨɦ, ɱɬɨ ɭ ɨɛɴɟɤɬɨɜ, ɧɟ ɩɨɩɚɞɚɸɳɢɯ ɜ ɩɨɥɟ 

ɡɪɟɧɢɹ ɤɚɦɟɪɵ ɧɟ ɜɢɡɭɚɥɢɡɢɪɭɟɬɫɹ ɝɟɨɦɟɬɪɢɹ ɢ ɤɨɥɥɢɡɢɹ, ɱɬɨ ɫɧɢɠɚɟɬ 

ɧɚɝɪɭɡɤɭ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɪɨɰɟɫɫɨɪ ɢ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɩɪɨɟɤɬ [12]. 

Unreal Engine 4 

Unreal Engine – ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɢ ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ 

ɤɨɦɩɚɧɢɟɣ Epic Games. ɉɟɪɜɚɹ ɢɝɪɚ, ɫɨɡɞɚɧɧɚɹ ɧɚ ɷɬɨɦ ɞɜɢɠɤɟ (Unreal) 

ɩɨɹɜɢɥɚɫɶ ɜ 1998 ɝɨɞɭ. 

ɇɚɩɢɫɚɧɧɵɣ ɧɚ ɹɡɵɤɟ C++, ɞɚɧɧɵɣ ɞɜɢɠɨɤ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɢɝɪɵ 

ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɩɥɚɬɮɨɪɦ: Microsoft Windows, 

Linux, Mac OS ɢ Mac OS X; ɤɨɧɫɨɥɟɣ Xbox, Xbox 360, PlayStation 2, 

PlayStation 3, ɊSɊ, ɊS Vita, Wii , Dreamcast, GameCube ɢ ɞɪ., ɚ ɬɚɤɠɟ ɧɚ 
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ɪɚɡɥɢɱɧɵɯ ɩɨɪɬɚɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɧɚɩɪɢɦɟɪ, ɭɫɬɪɨɣɫɬɜɚɯ Apple (iPad, 

iPhone), ɭɩɪɚɜɥɹɟɦɵɯ ɫɢɫɬɟɦɨɣ iOS ɢ ɩɪɨɱɢɯ. (ȼɩɟɪɜɵɟ ɪɚɛɨɬɚ ɫ iOS ɛɵɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 2009 ɝɨɞɭ, ɜ 2010 ɝɨɞɭ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɪɚɛɨɬɚ «Ⱦɜɢɠɤɚ» 

ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɫ ɫɢɫɬɟɦɨɣ webOS). 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɩɨɪɬɢɪɨɜɚɧɢɹ ɞɜɢɠɨɤ ɢɫɩɨɥɶɡɭɟɬ ɦɨɞɭɥɶɧɭɸ ɫɢɫɬɟɦɭ 

ɡɚɜɢɫɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ; ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɫɢɫɬɟɦɵ ɪɟɧɞɟɪɢɧɝɚ 

(Direct3D, OpenGL, Pixomatic: ɜ ɪɚɧɧɢɯ ɜɟɪɫɢɹɯ: Glide, S3, PowerVR), 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɡɜɭɤɚ (EAX, OpenAl, DirectSound3D; ɪɚɧɟɟ: A3D), ɫɪɟɞɫɬɜɚ 

ɝɨɥɨɫɨɜɨɝɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɬɟɤɫɬɚ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɪɟɱɢ, ɦɨɞɭɥɢ ɞɥɹ ɪɚɛɨɬɵ ɫ 

ɫɟɬɶɸ ɢ ɩɨɞɞɟɪɠɤɢ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɜɨɞɚ [13]. 

ɋɪɚɜɧɟɧɢɟ ɷɬɢɯ ɞɜɭɯ ɢɝɪɨɜɵɯ ɞɜɢɠɤɨɜ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɤɪɢɬɟɪɢɹɦ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɟɧɢɟ Unity ɢ Unreal Engine 

 Unity Unreal Engine 

Ɍɪɟɛɭɟɦɵɣ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ Ⱦɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ 

ɨɛɭɱɢɬɶɫɹ ɪɚɡɪɚɛɨɬɤɟ 

ɧɟɛɨɥɶɲɢɯ ɩɪɨɟɤɬɨɜ, ɢɦɟɹ 

ɡɧɚɧɢɹ ɋ#. 

Ⱦɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ 

ɧɚɭɱɢɬɶɫɹ ɫɨɡɞɚɜɚɬɶ 

ɧɟɛɨɥɶɲɢɟ ɩɪɨɟɤɬɵ, ɢɦɟɹ 

ɡɧɚɧɢɹ C++, ɨɞɧɚɤɨ, ɬɚɤɠɟ 

ɧɟɨɛɯɨɞɢɦɵ ɧɚɜɵɤɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɋɚɡɦɟɪɵ ɩɪɨɟɤɬɨɜ Ʌɸɛɵɟ Ʌɸɛɵɟ 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ Ɋɚɡɥɢɱɧɵɟ ɩɪɨɟɤɬɵ: 2D ɢ 

3D ɩɪɢɥɨɠɟɧɢɹ, ɤɚɤ ɞɥɹ 

ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɬɚɤ ɢ ɞɥɹ ɦɨɛɢɥɶɧɵɯ. ɂɦɟɟɬ 

ɛɨɥɶɲɨɣ ɤɨɦɩɥɟɤɫ ɮɭɧɤɰɢɣ 

ɢ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ 2D ɢɝɪ. 

ɂɦɟɟɬ ɨɱɟɧɶ ɫɢɥɶɧɵɣ 

ɮɭɧɤɰɢɨɧɚɥ 3D ɪɚɡɪɚɛɨɬɤɢ. 

ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ 2D ɩɪɢ ɩɨɦɨɳɢ 

ɬɚɤɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɚɤ 

Paper2D. 

ɉɥɚɬɮɨɪɦɵ Windows, macOS, Linux ɢ 

ɞɪɭɝɢɟ ɚɤɬɭɚɥɶɧɵɟ 

ɩɥɚɬɮɨɪɦɵ 

Windows, macOS, Linux ɢ 

ɞɪɭɝɢɟ ɚɤɬɭɚɥɶɧɵɟ 

ɩɥɚɬɮɨɪɦɵ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2 

ɋɬɨɢɦɨɫɬɶ Ȼɟɫɩɥɚɬɧɨ, ɟɫɥɢ ɝɨɞɨɜɨɣ 

ɞɨɯɨɞ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 

$100 000;$40 ɜ ɦɟɫɹɰ, ɟɫɥɢ 

ɝɨɞɨɜɨɣ ɞɨɯɨɞ ɧɟ ɩɪɟɜɵɲɚɟɬ 

$200 000; $150 ɜ ɦɟɫɹɰ, ɟɫɥɢ 

ɝɨɞɨɜɨɣ ɞɨɯɨɞ ɛɨɥɶɲɟ 

$200 000. 

Ȼɟɫɩɥɚɬɧɨ, ɟɫɥɢ ɞɨɯɨɞ ɢɝɪɵ 

ɧɟ ɩɪɟɜɵɲɚɟɬɫɹ $3000 ɡɚ 

ɤɜɚɪɬɚɥ, ɢɧɚɱɟ 5% ɫ ɩɪɨɞɚɠ 

ɨɬɱɢɫɥɹɸɬɫɹ Epic Games. 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɢɝɪɨɜɵɯ ɞɜɢɠɤɨɜ, ɢɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɛɵɥɨ ɪɟɲɟɧɨ ɜɵɛɪɚɬɶ Unity ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ, ɬɚɤ ɤɚɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 2D-ɢɝɪ ɨɧ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɭɞɨɛɧɵɦ ɢɡ-ɡɚ ɬɨɝɨ, 

ɱɬɨ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɢ ɩɨɞɞɟɪɠɤɨɣ 2D-ɪɚɡɪɚɛɨɬɤɢ. 

Ɉɞɧɚɤɨ, ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ – ɷɬɨ ɧɟ ɟɞɢɧɫɬɜɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɝɪɵ. Ɍɚɤɠɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ Microsoft Visual Studio 2017 ɞɥɹ ɫɨɡɞɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 

ɤɨɞɚ ɢɝɪɵ ɢ Adobe Photoshop ɞɥɹ ɪɚɛɨɬɵ ɧɚɞ ɜɢɡɭɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɝɪɵ. 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɷɬɢɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ. 

Microsoft Visual Studio 2017 – ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ 

ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɧɚɩɢɫɚɧɢɹ, ɨɬɥɚɞɤɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɤɨɞɚ 

ɧɚ ɥɸɛɨɣ ɩɥɚɬɮɨɪɦɟ. Ⱦɚɧɧɚɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɤɚɤ ɧɟɥɶɡɹ ɥɭɱɲɟ ɩɨɞɯɨɞɢɬ 

ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ ɧɚ ɹɡɵɤɟ C#. ȼɨ-ɩɟɪɜɵɯ, ɭ ɪɚɡɪɚɛɨɬɱɢɤɚ 

ɢɦɟɟɬɫɹ ɨɩɵɬ ɪɚɛɨɬɵ ɫ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɨɣ, ɚ ɜɨ-ɜɬɨɪɵɯ, Visual Studio ɢ Unity 

ɨɛɥɚɞɚɸɬ ɨɬɥɢɱɧɨɣ ɢɧɬɟɝɪɚɰɢɟɣ. 

Adobe Photoshop – ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɞɢɡɚɣɧɚ 

ɢ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ, ɝɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɨɛɭɱɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ 

ɧɚɥɢɱɢɟ ɨɱɟɧɶ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɭɧɤɰɢɣ ɪɚɛɨɬɵ ɫ ɢɡɨɛɪɚɠɟɧɢɹɦɢ. 
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1.8 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼɵɛɨɪ 

ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ» 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɩɨɞɜɟɫɬɢ ɢɬɨɝɢ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɚ: 

 ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɟɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ. Ȼɵɥɨ 

ɜɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ ɩɪɨɜɨɞɹɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 

(ɤɨɧɤɭɪɫɵ, ɨɥɢɦɩɢɚɞɵ, ɩɪɨɮɨɪɢɟɧɬɚɰɢɹ ɢ ɬ.ɞ.), ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɸ 

ɩɪɢɜɥɟɱɟɧɢɹ ɚɛɢɬɭɪɢɟɧɬɨɜ;  

 ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ ɜ ɧɨɬɚɰɢɢ 

IDEF0, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɚ ɞɟɬɚɥɶɧɚɹ ɞɟɤɨɦɩɨɡɢɰɢɹ; 

 ɜɵɩɨɥɧɟɧ ɨɛɡɨɪ ɩɨɞɨɛɧɵɯ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɫɢɫɬɟɦ ɢ ɫɞɟɥɚɧ 

ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɨɧɢ ɢɡ ɫɟɛɹ ɩɪɟɞɫɬɚɜɥɹɸɬ; 

 ɛɵɥ ɨɩɢɫɚɧ ɫɰɟɧɚɪɢɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɢɝɪɵ, ɦɟɯɚɧɢɤɢ ɢ ɟɟ ɩɪɚɜɢɥɚ; 

 ɛɵɥɢ ɨɛɨɫɧɨɜɚɧɵ ɜɵɛɨɪ ɠɚɧɪɚ ɢɝɪɵ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɟɟ 

ɪɚɡɪɚɛɨɬɤɢ. ɂɝɪɚ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ 2D-ɩɥɚɬɮɨɪɦɟɪ, ɬɚɤ ɤɚɤ ɷɬɨ ɫɚɦɨɟ 

ɜɵɝɨɞɧɨɟ ɢ ɩɨɩɭɥɹɪɧɨɟ ɪɟɲɟɧɢɟ, ɢ ɞɥɹ ɟɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ Unity 

ɛɭɞɟɬ ɢɞɟɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ. Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɝɪɚɮɢɤɨɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

Adobe Photoshop, ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɪɟɲɟɧɢɟ. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ 

 

2.1 Ɉɛɳɢɣ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

 

Ɉɛɳɢɣ ɚɥɝɨɪɢɬɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɩɪɢ ɩɨɦɨɳɢ 

UML-ɞɢɚɝɪɚɦɦɵ ɫɨɫɬɨɹɧɢɣ (ɪɢɫɭɧɨɤ 5) ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬ ɜɫɟ ɫɨɫɬɨɹɧɢɹ 

ɫɢɫɬɟɦɵ: ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɢɝɪɵ, ɜ ɬɟɱɟɧɢɟ ɢ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 5 – Ⱦɢɚɝɪɚɦɦɚ ɫɨɫɬɨɹɧɢɣ ɢɝɪɵ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɤɚɠɞɵɣ ɛɥɨɤ ɚɥɝɨɪɢɬɦɚ: 

 ɡɚɝɪɭɡɤɚ ɭɪɨɜɧɹ – ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɩɭɫɤɚɟɬ ɢɝɪɭ, ɢ ɩɪɨɢɫɯɨɞɢɬ 

ɡɚɝɪɭɡɤɚ ɭɪɨɜɧɹ, ɡɚɬɟɦ ɨɧ ɦɨɠɟɬ ɩɪɢɫɬɭɩɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɝɪɟ; 

 ɢɝɪɨɜɨɣ ɩɪɨɰɟɫɫ – ɜ ɷɬɨɦ ɛɥɨɤɟ ɩɪɨɢɫɯɨɞɹɬ ɜɫɟ ɨɫɧɨɜɧɵɟ ɞɟɣɫɬɜɢɹ, 

ɬɚɤɢɟ ɤɚɤ ɝɟɧɟɪɚɰɢɹ ɩɪɨɬɢɜɧɢɤɨɜ, ɢɯ ɩɟɪɟɞɜɢɠɟɧɢɟ ɢ ɫɚɦɨɝɨ ɢɝɪɨɤɚ, 

ɤɨɧɬɪɨɥɶ ɡɞɨɪɨɜɶɹ ɜɪɚɝɨɜ ɢ ɢɝɪɨɤɚ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ, ɪɚɫɱɟɬ 

ɫɬɪɟɥɶɛɵ ɢ ɬɚɤ ɞɚɥɟɟ. Ɍɚɤɠɟ ɩɪɨɜɟɪɹɸɬɫɹ ɭɫɥɨɜɢɹ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ 

ɞɪɭɝɨɦɭ ɛɥɨɤɭ; 

 ɤɨɧɟɰ ɢɝɪɵ – ɢɝɪɨɜɨɣ ɩɪɨɰɟɫɫ ɞɚɥɟɟ ɧɟɜɨɡɦɨɠɟɧ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, 

ɱɬɨ ɢɝɪɨɤ ɥɢɛɨ ɩɨɥɧɨɫɬɶɸ ɩɪɨɲɟɥ ɟɟ, ɥɢɛɨ ɟɝɨ ɡɞɨɪɨɜɶɟ ɫɬɚɥɨ ɪɚɜɧɨ ɧɭɥɸ. 

ȼɵɜɨɞɢɬɫɹ ɟɝɨ ɪɟɡɭɥɶɬɚɬ ɢɝɪɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɚɱɚɬɶ ɡɚɧɨɜɨ ɢɥɢ ɡɚɤɪɵɬɶ ɢɝɪɭ.  

 

2.2 ɋɨɡɞɚɧɢɟ ɢɝɪɨɜɵɯ ɤɥɚɫɫɨɜ ɢ ɨɛɴɟɤɬɨɜ 

 

Ʉɥɚɫɫ ɢɥɢ ɫɤɪɢɩɬ – ɷɬɨ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 

ɨɩɢɫɚɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɢɝɪɨɜɨɝɨ ɨɛɴɟɤɬɚ. 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɢɝɪɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɨɡɞɚɧɢɹ ɨɛɳɟɝɨ ɤɥɚɫɫɚ ɢ 

ɧɟɫɤɨɥɶɤɢɯ ɮɭɧɤɰɢɣ ɢ ɫɜɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɧɚɫɥɟɞɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɤɥɚɫɫɚɦɢ. ɇɚɩɪɢɦɟɪ, ɡɞɨɪɨɜɶɟ ɩɟɪɫɨɧɚɠɚ, ɩɨɥɭɱɟɧɢɟ ɢ ɧɚɧɟɫɟɧɢɟ ɭɪɨɧɚ. Ɍɚɤ 

ɤɚɤ ɷɬɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ ɤɚɤ ɢɝɪɨɤ, ɬɚɤ ɢ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ 
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ɩɪɨɬɢɜɧɢɤɨɜ, ɬɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɤɚɠɞɨɦɭ ɢɯ ɤɥɚɫɫɭ ɩɪɨɩɢɫɵɜɚɬɶ ɞɚɧɧɵɟ 

ɫɜɨɣɫɬɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɭɩɪɨɫɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɩɨɜɬɨɪɹɸɳɟɝɨɫɹ 

ɤɨɞɚ ɢ ɭɥɭɱɲɢɬɶ ɦɟɧɟɞɠɦɟɧɬ ɪɟɫɭɪɫɨɜ ɢɝɪɵ. 

ɉɨɷɬɨɦɭ ɫɨɡɞɚɞɢɦ ɤɥɚɫɫ «Unit». ȼ ɧɟɦ ɛɭɞɭɬ ɫɨɞɟɪɠɚɬɶɫɹ ɜɫɟɝɨ ɞɜɚ 

ɦɟɬɨɞɚ RecieveDamage ɢ Die. Ɉɧɢ ɛɭɞɭɬ ɨɬɜɟɱɚɬɶ ɡɚ ɬɨ, ɱɬɨ ɩɪɢ ɩɨɥɭɱɟɧɢɢ 

ɭɪɨɧɚ ɢɝɪɨɜɨɣ ɨɛɴɟɤɬ ɛɭɞɟɬ ɭɧɢɱɬɨɠɚɬɶɫɹ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɷɬɨ ɡɚɤɨɧɨɦɟɪɧɨ 

ɤɚɤ ɞɥɹ ɢɝɪɨɤɚ, ɬɚɤ ɢ ɞɥɹ ɩɪɨɬɢɜɧɢɤɚ. Ʉɥɚɫɫ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 

Ɋɢɫɭɧɨɤ 6 – Ɉɫɧɨɜɧɨɣ ɤɥɚɫɫ «Unit» 

 

2.2.1 Ʉɥɚɫɫ ɢɝɪɨɤɚ  

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɢɝɪɨɜɨɝɨ ɨɛɴɟɤɬɚ ɧɚ ɩɪɢɦɟɪɟ 

ɫɨɡɞɚɧɢɹ ɤɥɚɫɫɚ ɢɝɪɨɤɚ «Character». Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɭɫɬɨɣ 

ɨɛɴɟɤɬ. ɉɨɫɥɟ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɞɨɱɟɪɧɢɣ 2D ɷɥɟɦɟɧɬ «Sprite» (ɜ 2D-

ɢɝɪɚɯ ɫɩɪɚɣɬ – ɷɬɨ ɪɚɫɬɪɨɜɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɨɛɴɟɤɬ). Ⱦɚɧɧɚɹ ɫɯɟɦɚ ɛɭɞɟɬ 

ɡɚɤɨɧɨɦɟɪɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɫɟɯ ɩɨɫɥɟɞɭɸɳɢɯ ɨɛɴɟɤɬɨɜ. 

Ⱥɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – Ⱥɥɝɨɪɢɬɦ ɫɨɡɞɚɧɢɹ ɢɝɪɨɜɨɝɨ ɨɛɴɟɤɬɚ ɢ ɟɝɨ ɫɩɪɚɣɬɚ 

 

ɇɚɡɨɜɟɦ ɷɬɨɬ ɨɛɴɟɤɬ «Character» ɢ ɩɪɢɫɜɨɢɦ ɟɦɭ ɫɩɪɚɣɬ (ɪɢɫɭɧɨɤ 8). 

 

 

Ɋɢɫɭɧɨɤ 8 – ɉɪɢɫɜɨɟɧɢɟ ɫɩɪɚɣɬɚ ɨɛɴɟɤɬɭ 

 

Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɚɧɢɦɚɰɢɸ ɞɥɹ ɞɟɣɫɬɜɢɣ ɢɝɪɨɤɚ: ɟɫɥɢ ɨɧ 

ɫɬɨɢɬ, ɛɟɠɢɬ ɢɥɢ ɩɪɵɝɚɟɬ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɣɬɢ ɜ ɩɨɞɦɟɧɸ 

«Animation», ɫɨɡɞɚɬɶ «Sprite» ɢ ɪɚɫɩɨɥɨɠɢɬɶ ɧɚ ɜɪɟɦɟɧɧɨɣ ɲɤɚɥɟ ɧɟɫɤɨɥɶɤɨ 

ɫɩɪɚɣɬɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɡɚɜɢɫɢɬ ɩɥɚɜɧɨɫɬɶ ɢ ɞɟɬɚɥɢɡɚɰɢɹ 

ɚɧɢɦɚɰɢɢ. ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɨ ɦɟɧɸ ɫɨɡɞɚɧɢɹ ɚɧɢɦɚɰɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɋɨɡɞɚɧɢɟ ɚɧɢɦɚɰɢɢ ɛɟɝɚ ɞɥɹ «Character» 

 

Ɍɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɫɨɡɞɚɟɬɫɹ ɚɧɢɦɚɰɢɹ ɩɪɵɠɤɚ ɢ ɧɚɯɨɠɞɟɧɢɹ ɧɚ ɦɟɫɬɟ. 

Ɂɚɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɩɨɦɨɳɢ ɫɪɟɞɫɬɜɚ «Animator» ɫɜɹɡɚɬɶ ɦɟɠɞɭ ɫɨɛɨɣ ɜɫɟ 

ɚɧɢɦɚɰɢɢ (ɪɢɫɭɧɨɤ 10). 
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Ɋɢɫɭɧɨɤ 10 – ɋɜɹɡɶ ɚɧɢɦɚɰɢɢ ɱɟɪɟɡ Any State 

 

Ʉɥɚɫɫ «Character» ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɦɚɫɫɢɜɧɵɦ ɢɡ ɜɫɟɯ, ɬɚɤ ɤɚɤ ɨɧ 

ɨɬɜɟɱɚɟɬ ɧɟ ɬɨɥɶɤɨ ɡɚ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɠɚ, ɧɨ ɢ ɡɚ ɡɚɩɭɫɤ ɢ ɨɛɪɚɛɨɬɤɭ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɨɛɵɬɢɣ, ɤɨɬɨɪɵɟ ɡɚɩɭɫɤɚɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɟɫɥɢ ɦɨɞɟɥɶ ɢɝɪɨɤɚ 

ɤɨɫɧɭɥɚɫɶ ɢɝɪɨɜɨɝɨ ɬɪɢɝɝɟɪɚ (ɦɟɯɚɧɢɡɦɚ, ɩɪɨɜɟɪɹɸɳɟɝɨ ɩɪɢɫɭɬɫɬɜɢɟ ɤɚɤɢɯ-

ɥɢɛɨ ɨɛɴɟɤɬɨɜ ɢɝɪɨɜɨɝɨ ɦɢɪɚ ɜ ɡɚɞɚɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɥɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 

ɷɬɢɯ ɨɛɴɟɤɬɨɜ ɞɨ ɫɩɟɰɢɚɥɶɧɨɣ ɬɨɱɤɢ). 

Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɢɝɪɨɜɵɦ ɦɢɪɨɦ ɢɝɪɨɤɭ ɧɭɠɧɚ ɮɢɡɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ. ɉɪɢ ɩɨɦɨɳɢ ɤɨɦɩɨɧɟɧɬɚ Physics 2D ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɷɥɟɦɟɧɬɵ: 

Box Collider 2D, ɤɨɬɨɪɵɣ ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɪɚɛɨɬɤɭ ɫɬɨɥɤɧɨɜɟɧɢɣ ɫ ɞɪɭɝɢɦɢ 

ɨɛɴɟɤɬɚɦɢ, ɢ Rigidbody 2D – ɮɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢɝɪɨɤɚ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 

ɮɢɡɢɤɨɣ ɦɢɪɚ (ɪɢɫɭɧɨɤ 11). 
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Ɋɢɫɭɧɨɤ 11 – Ⱦɨɛɚɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ Physics 2D 

 

2.2.2 Ʉɥɚɫɫɵ ɩɪɨɬɢɜɧɢɤɨɜ 

 

Ʉɚɤ ɢ ɜ ɫɥɭɱɚɟ ɫ ɫɨɡɞɚɧɢɟɦ ɢɝɪɨɤɚ, ɞɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ 

ɩɭɫɬɵɟ ɨɛɴɟɤɬɵ: «Monster», «MovableMonster» «ShootableMonster» ɢ 

«VerticalMovingMonster». ɉɪɢɫɜɨɢɦ ɫɩɪɚɣɬɵ, ɧɚɫɬɪɨɢɦ ɚɧɢɦɚɰɢɸ ɢ ɞɨɛɚɜɢɦ 

ɤɨɦɩɨɧɟɧɬɵ Physics 2D, ɬɚɤ ɤɚɤ ɩɪɨɬɢɜɧɢɤɢ ɬɨɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɮɢɡɢɤɨɣ 

ɦɢɪɚ. ɉɨɫɥɟ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɫɜɨɣ ɤɥɚɫɫ. ɇɨ, ɬɚɤ 

ɤɚɤ ɜɫɟ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɩɪɨɬɢɜɧɢɤɚɦɢ, ɬɨ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɭ ɧɢɯ ɛɭɞɭɬ 

ɨɛɳɢɟ. ɋɨɡɞɚɞɢɦ ɤɥɚɫɫ «Monster», ɤɨɬɨɪɵɣ ɧɚɫɥɟɞɭɟɬ ɦɟɬɨɞɵ ɢɡ «Unit». ɇɨ, 

ɤɪɨɦɟ ɬɨɝɨ, ɨɧ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɪɨɞɢɬɟɥɶɫɤɢɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɤɥɚɫɫɨɜ 

ɞɪɭɝɢɯ ɩɪɨɬɢɜɧɢɤɨɜ, ɤɨɬɨɪɵɯ ɜ ɢɝɪɟ ɟɫɬɶ ɟɳɟ ɞɜɚ ɜɢɞɚ (ɩɟɪɟɦɟɳɚɸɳɢɟɫɹ ɢ 

ɫɬɪɟɥɹɸɳɢɟ), ɬɨ ɜ ɤɥɚɫɫɟ «Monster» ɫɨɡɞɚɞɢɦ ɦɟɬɨɞɵ Awake, Start ɢ Update, 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɦɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. Protected virtual ɡɧɚɱɢɬ, ɱɬɨ ɤ ɞɚɧɧɵɦ 

ɦɟɬɨɞɚɦ ɦɨɝɭɬ ɢɦɟɬɶ ɞɨɫɬɭɩ (ɱɢɬɚɬɶ ɢ ɩɟɪɟɡɚɩɢɫɵɜɚɬɶ) ɬɨɥɶɤɨ ɧɚɫɥɟɞɭɸɳɢɟ 

ɤɥɚɫɫɵ. Ʉɨɞ ɤɥɚɫɫɚ «Monster» ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɋɢɫɭɧɨɤ 12 – Ʉɥɚɫɫ «Monster» 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɤɥɚɫɫɵ ɞɥɹ ɨɫɬɚɜɲɢɯɫɹ ɬɢɩɨɜ ɩɪɨɬɢɜɧɢɤɨɜ. 

Ʉɥɚɫɫ «MoveableMonster» ɡɚɞɚɟɬ ɦɟɬɨɞɵ ɢ ɮɭɧɤɰɢɢ ɩɪɨɬɢɜɧɢɤɚ ɜ ɢɝɪɟ, 

ɤɨɬɨɪɵɣ ɭɦɟɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ (ɪɢɫɭɧɨɤ 13). 

 

 

Ɋɢɫɭɧɨɤ 13 –ɉɪɨɬɢɜɧɢɤ, ɩɟɪɟɦɟɳɚɸɳɢɣɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ 

 

Ʉɥɚɫɫ «ShootableMonster» ɡɚɞɚɟɬ ɦɟɬɨɞɵ ɢ ɮɭɧɤɰɢɢ ɩɪɨɬɢɜɧɢɤɚ ɜ ɢɝɪɟ, 

ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦ, ɧɨ ɦɨɠɟɬ ɜɵɩɭɫɤɚɬɶ ɜ ɢɝɪɨɤɚ ɥɟɬɹɳɢɟ 

ɫɧɚɪɹɞɵ (ɪɢɫɭɧɨɤ 14). 

 

 

Ɋɢɫɭɧɨɤ 14 – ɉɪɨɬɢɜɧɢɤ, ɭɦɟɸɳɢɣ ɫɬɪɟɥɹɬɶ 
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Ʉɥɚɫɫ «VerticalMovingMonster» ɡɚɞɚɟɬ ɦɟɬɨɞɵ ɢ ɮɭɧɤɰɢɢ ɩɪɨɬɢɜɧɢɤɚ ɜ 

ɢɝɪɟ, ɤɨɬɨɪɵɣ ɭɦɟɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɜɟɪɬɢɤɚɥɢ, ɧɨ ɟɦɭ ɧɟɥɶɡɹ ɧɚɧɟɫɬɢ ɭɪɨɧ 

(ɪɢɫɭɧɨɤ 15). 

 

 

Ɋɢɫɭɧɨɤ 15 –ɉɪɨɬɢɜɧɢɤ, ɩɟɪɟɦɟɳɚɸɳɢɣɫɹ ɜɟɪɬɢɤɚɥɶɧɨ 

 

Ɍɟɩɟɪɶ ɧɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɥɚɫɫɨɜ ɦɨɠɧɨ ɫɨɡɞɚɬɶ ɩɪɨɬɢɜɧɢɤɨɜ ɫ 

ɞɪɭɝɢɦɢ ɫɩɪɚɣɬɚɦɢ. ȼɫɟ ɢɦɟɸɳɢɟɫɹ ɩɪɨɬɢɜɧɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 

Ɋɢɫɭɧɨɤ 16 –ɉɪɨɬɢɜɧɢɤ, ɩɟɪɟɦɟɳɚɸɳɢɣɫɹ ɜɟɪɬɢɤɚɥɶɧɨ 

 

2.2.3 ɉɪɨɱɢɟ ɤɥɚɫɫɵ 

 

ɉɨɦɢɦɨ ɢɝɪɨɤɚ ɢ ɩɪɨɬɢɜɧɢɤɨɜ ɞɥɹ ɢɝɪɵ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɤɥɚɫɫɵ: «Bullet», «CameraController», «Coin», «DeathMenu», 

«DisableBlock», «FallBlock», «Heart», «HorizontalMovablePlatform», 

«InstructionMenu», «LivesBar», «MainMenu», «PauseMenu», «QuestMenu», 

«QuestTrigger», «Restart», «ScoreBar», «SpikeFall», «VerticalMovablePlatform», 

«WinMenu». 
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Ʉɚɠɞɵɣ ɢɡ ɧɢɯ ɨɬɜɟɱɚɟɬ ɡɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɭɧɤɰɢɸ ɜ ɢɝɪɟ, 

ɜɵɬɟɤɚɸɳɭɸ ɢɡ ɧɚɡɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ: 

Ʉɥɚɫɫ «Bullet» ɨɬɜɟɱɚɟɬ ɡɚ ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ «ɉɭɥɹ», ɚ ɢɦɟɧɧɨ, ɟɟ 

ɫɨɡɞɚɧɢɟ ɢ ɤɟɦ ɨɧɚ ɫɨɡɞɚɟɬɫɹ, ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ ɟɟ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɟɟ 

ɨɬɨɛɪɚɠɟɧɢɟ. 

Ʉɥɚɫɫ «CameraController» ɨɬɜɟɱɚɟɬ ɡɚ ɬɨ, ɱɬɨɛɵ ɤɚɦɟɪɚ ɫɥɟɞɨɜɚɥɚ ɡɚ 

ɢɝɪɨɤɨɦ. 

Ʉɥɚɫɫ «Coin» ɨɬɜɟɱɚɟɬ ɡɚ ɩɨɞɛɨɪ ɦɨɧɟɬ ɢɝɪɨɤɨɦ ɢ ɧɚɱɢɫɥɟɧɢɟ ɨɱɤɨɜ. 

Ʉɥɚɫɫ «DeathMenu» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɨɫɥɟ ɬɨɝɨ, 

ɤɚɤ ɢɝɪɨɤ ɩɨɬɟɪɹɟɬ ɜɫɟ ɫɜɨɢ ɠɢɡɧɢ. 

Ʉɥɚɫɫ «DisableBlock» ɨɬɜɟɱɚɟɬ ɡɚ ɨɫɨɛɵɟ ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɨɬɤɥɸɱɚɸɬɫɹ 

ɩɪɢ ɤɨɧɬɚɤɬɟ ɫ ɢɝɪɨɤɨɦ. 

Ʉɥɚɫɫ «FallBlock» ɨɬɜɟɱɚɟɬ ɡɚ ɨɫɨɛɵɟ ɛɥɨɤɢ, ɤɨɬɨɪɵɟ ɩɚɞɚɸɬ ɩɪɢ 

ɤɨɧɬɚɤɬɟ ɫ ɢɝɪɨɤɨɦ. 

Ʉɥɚɫɫ «Heart» ɨɬɜɟɱɚɟɬ ɡɚ ɢɝɪɨɜɨɣ ɩɪɟɞɦɟɬ «ɀɢɡɧɶ», ɤɨɬɨɪɵɣ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɝɪɨɤɨɦ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɠɢɡɧɟɣ. 

Ʉɥɚɫɫ «HorizontalMovablePlatform» ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɦɟɳɟɧɢɟ ɩɥɚɬɮɨɪɦ 

ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ʉɥɚɫɫ «InstructionMenu» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɤɧɨɩɨɤ 

ɭɩɪɚɜɥɟɧɢɹ ɜ ɢɝɪɟ. 

Ʉɥɚɫɫ «LivesBar» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɢɧɬɟɪɮɟɣɫɚ ɤɨɥɢɱɟɫɬɜɚ ɨɫɬɚɜɲɢɯɫɹ ɠɢɡɧɟɣ ɢɝɪɨɤɚ. 

Ʉɥɚɫɫ «MainMenu» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɝɥɚɜɧɨɝɨ ɦɟɧɸ. 

Ʉɥɚɫɫ «PauseMenu» ɨɬɜɟɱɚɟɬ ɡɚ ɨɫɬɚɧɨɜɤɭ ɢɝɪɵ ɢ ɨɬɨɛɪɚɠɟɧɢɟ 

ɢɧɬɟɪɮɟɣɫɚ ɩɚɭɡɵ. 

Ʉɥɚɫɫ «QuestMenu» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɬɟɪɮɟɣɫɚ ɫ ɜɨɩɪɨɫɚɦɢ, 

ɧɚ ɤɨɬɨɪɵɟ ɢɝɪɨɤ ɞɨɥɠɟɧ ɨɬɜɟɬɢɬɶ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɭɪɨɜɧɹ. 

Ʉɥɚɫɫ «QuestTrigger» ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɪɚɛɨɬɤɭ ɫɨɛɵɬɢɣ ɩɪɢ ɚɤɬɢɜɚɰɢɢ 

ɮɥɚɠɤɚ ɢɝɪɨɤɨɦ. 
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Ʉɥɚɫɫ «Restart» ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɡɚɩɭɫɤ ɭɪɨɜɧɹ, ɟɫɥɢ ɭ ɢɝɪɨɤɚ ɧɟ 

ɨɫɬɚɥɨɫɶ ɠɢɡɧɟɣ, ɢɥɢ ɟɫɥɢ ɢɝɪɨɤ ɡɚɯɨɬɟɥ ɧɚɱɚɬɶ ɢɝɪɭ ɡɚɧɨɜɨ. 

Ʉɥɚɫɫ «ScoreBar» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɚɛɪɚɧɧɵɯ ɨɱɤɨɜ. 

Ʉɥɚɫɫ «SpikeFall» ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɪɚɛɨɬɤɭ ɫɨɛɵɬɢɣ ɩɪɢ ɩɚɞɟɧɢɢ ɢɝɪɨɤɚ ɜ 

ɩɪɨɩɚɫɬɶ. 

Ʉɥɚɫɫ «VerticalMovablePlatform» ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɦɟɳɟɧɢɟ ɩɥɚɬɮɨɪɦ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

Ʉɥɚɫɫ «WinMenu» ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢ ɭɫɩɟɲɧɨɦ 

ɩɪɨɯɨɠɞɟɧɢɢ ɢɝɪɵ. 
 

2.3 ɋɨɡɞɚɧɢɟ ɢɧɬɟɪɮɟɣɫɨɜ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɧɬɟɪɮɟɣɫɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɨɦɩɨɧɟɧɬɵ Unity UI (User 

Interface) «Canvas», «Image», «Text», «Button». 
 

2.3.1 ɂɧɬɟɪɮɟɣɫ ɜɨɩɪɨɫɨɜ 

 

ɂɟɪɚɪɯɢɹ ɷɥɟɦɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 17, ɚ ɢɧɬɟɪɮɟɣɫ – ɧɚ 

ɪɢɫɭɧɤɟ 18. ȼɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɜɟɬɚ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɭɞɟɬ ɜɵɜɟɞɟɧɚ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɞɩɢɫɶ (ɜɟɪɧɵɣ ɨɬɜɟɬ ɢɥɢ ɧɟɬ). 
 

 

Ɋɢɫɭɧɨɤ 17 – ɂɟɪɚɪɯɢɹ ɷɥɟɦɟɧɬɚ «Canvas» ɞɥɹ ɢɧɬɟɪɮɟɣɫɚ ɜɨɩɪɨɫɨɜ 
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Ɋɢɫɭɧɨɤ 18 – ɂɧɬɟɪɮɟɣɫ ɜɨɩɪɨɫɨɜ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɜɨɩɪɨɫɨɜ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜɫɬɪɨɟɧɧɚɹ 

ɛɢɛɥɢɨɬɟɤɚ Unity System.Collections ɢ System.Collections.Generic. ɉɪɨɰɟɫɫ 

ɯɪɚɧɟɧɢɹ, ɞɨɛɚɜɥɟɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɜɨɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɚɯ 19, 20. 

 

 

Ɋɢɫɭɧɨɤ 19 – ɏɪɚɧɢɥɢɳɟ ɜɨɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ 

 

 

Ɋɢɫɭɧɨɤ 20 – Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɨɩɪɨɫɨɜ ɢ ɨɬɜɟɬɨɜ 
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Ʉɚɤ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɞɚɧɧɨɟ ɯɪɚɧɢɥɢɳɟ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɫɤɪɢɩɬɚ «QuestMenu». Ʉɨɞ ɝɟɧɟɪɚɰɢɢ ɜɨɩɪɨɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 21, ɚ 

ɤɨɞ ɨɛɪɚɛɨɬɤɢ ɨɬɜɟɬɨɜ ɧɚ ɪɢɫɭɧɤɟ 22. 

 

 

Ɋɢɫɭɧɨɤ 21 – Ʉɨɞ ɝɟɧɟɪɚɰɢɢ ɜɨɩɪɨɫɨɜ 

 

 

Ɋɢɫɭɧɨɤ 22 – Ʉɨɞ ɤɧɨɩɤɢ ɜɚɪɢɚɧɬɨɜ ɨɬɜɟɬɚ 
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Ʉɨɝɞɚ ɞɚɧɧɵɣ ɫɤɪɢɩɬ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɢɜɧɵɦ (void Start), ɬɨ ɩɪɨɢɫɯɨɞɢɬ 

ɜɵɜɨɞ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɝɟɧɟɪɢɪɭɟɬɫɹ ɥɢɫɬ ɜɨɩɪɨɫɨɜ ɢ ɜɵɜɨɞɢɬɫɹ 

ɫɚɦ ɜɨɩɪɨɫ ɧɚ ɷɤɪɚɧ. Ƚɟɧɟɪɚɰɢɹ ɜɨɩɪɨɫɨɜ (void QuestionGenerate) ɩɪɨɢɫɯɨɞɢɬ 

ɩɨ ɰɢɤɥɢɱɟɫɤɨɦɭ ɚɥɝɨɪɢɬɦɭ: ɢɡ ɫɨɡɞɚɧɧɨɝɨ ɥɢɫɬɚ ɜɨɩɪɨɫɨɜ ɫɥɭɱɚɣɧɨ 

ɜɵɛɢɪɚɟɬɫɹ ɨɞɢɧ ɢ ɭɞɚɥɹɟɬɫɹ ɢɡ ɫɩɢɫɤɚ, ɬɚɤɢɦ ɠɟ ɨɛɪɚɡɨɦ ɝɟɧɟɪɢɪɭɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ. ȿɫɥɢ ɜɨɩɪɨɫɵ ɜ ɫɩɢɫɤɟ ɡɚɤɨɧɱɢɥɢɫɶ, ɬɨ ɞɚɧɧɨɟ ɦɟɧɸ 

ɡɚɤɪɵɜɚɟɬɫɹ, ɢ ɢɝɪɨɤ ɦɨɠɟɬ ɩɪɢɫɬɭɩɢɬɶ ɤ ɢɝɪɟ. 
 

2.3.2 Ƚɥɚɜɧɨɟ ɦɟɧɸ 

 

Ƚɥɚɜɧɨɟ ɦɟɧɸ ɫɨɞɟɪɠɢɬ ɧɟɫɤɨɥɶɤɨ ɤɧɨɩɨɤ: «ɇɚɱɚɬɶ ɢɝɪɭ», «Ɉɛ ɚɜɬɨɪɟ» 

ɢ «ȼɵɣɬɢ» (ɪɢɫɭɧɨɤ 23). ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɇɚɱɚɬɶ ɢɝɪɭ» ɡɚɩɭɫɬɢɬɫɹ 

ɧɨɜɨɟ ɦɟɧɸ (ɪɢɫɭɧɨɤ 24), ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɤɪɚɬɤɨ ɪɚɫɫɤɚɡɚɧɨ ɨɛ ɢɝɪɟ, ɱɬɨ 

ɧɭɠɧɨ ɞɟɥɚɬɶ, ɚ ɬɚɤɠɟ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «Ɉɛ ɚɜɬɨɪɟ» 

ɨɬɤɪɨɟɬɫɹ ɦɟɧɸ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɨɡɞɚɬɟɥɟ ɞɚɧɧɨɣ ɢɝɪɵ. 

Ʉɧɨɩɤɚ «ȼɵɯɨɞ» ɡɚɜɟɪɲɚɟɬ ɪɚɛɨɬɭ ɩɪɢɥɨɠɟɧɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 23 – Ƚɥɚɜɧɨɟ ɦɟɧɸ 

 



38 
 

 

Ɋɢɫɭɧɨɤ 24 – Ɇɟɧɸ ɢɧɫɬɪɭɤɰɢɢ 

 

2.3.3 Ɇɟɧɸ ɨɤɨɧɱɚɧɢɹ ɢɝɪɵ 

 

ȿɫɥɢ ɭ ɢɝɪɨɤɚ ɤɨɧɱɢɥɢɫɶ ɠɢɡɧɢ, ɬɨ ɫɪɚɛɚɬɵɜɚɟɬ ɫɨɛɵɬɢɟ ɢ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬɨɛɪɚɠɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɡɚɜɟɪɲɟɧɢɹ ɢɝɪɵ (ɪɢɫɭɧɨɤ 25). ȿɫɥɢ ɢɝɪɨɤ ɞɨɲɟɥ ɞɨ 

ɤɨɧɰɚ ɢ ɜɡɹɥ ɮɢɧɢɲɧɵɣ ɮɥɚɝ, ɬɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɩɨɛɟɞɧɨɟ ɦɟɧɸ (ɪɢɫɭɧɨɤ 26). 
 

 
Ɋɢɫɭɧɨɤ 25 – ɂɝɪɨɤ ɩɪɨɢɝɪɚɥ 

 

 

Ɋɢɫɭɧɨɤ 26 – ɂɝɪɨɤ ɩɪɨɲɟɥ ɢɝɪɭ 
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2.4 ɋɨɡɞɚɧɢɟ ɭɪɨɜɧɹ 

 

ȼɨ-ɩɟɪɜɵɯ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɛɥɨɤɢ, ɩɨ ɤɨɬɨɪɵɦ ɛɭɞɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ 

ɢɝɪɨɤ. Ⱦɥɹ ɷɬɨɝɨ ɬɚɤɠɟ ɫɨɡɞɚɟɬɫɹ ɩɭɫɬɨɣ ɨɛɴɟɤɬ, ɤɨɬɨɪɨɦɭ ɞɨɛɚɜɥɹɟɬɫɹ ɫɩɪɚɣɬ 

ɢ BoxCollider 2D. Ʉɨɦɩɨɧɟɧɬ Rigidbody 2D ɧɭɠɟɧ ɬɨɥɶɤɨ ɞɥɹ ɩɚɞɚɸɳɢɯ 

ɛɥɨɤɨɜ. ɇɚ ɪɢɫɭɧɤɟ 27 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɵɱɧɵɟ ɛɥɨɤɢ, ɧɚ ɤɨɬɨɪɵɟ ɧɟ ɞɟɣɫɬɜɭɟɬ 

ɝɪɚɜɢɬɚɰɢɹ. 

 

 

Ɋɢɫɭɧɨɤ 27 – ɋɬɚɬɢɱɧɵɟ ɛɥɨɤɢ 

 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɢɫɱɟɡɚɸɳɢɟ ɛɥɨɤɢ. Ɉɧɢ ɛɭɞɭɬ ɜɵɝɥɹɞɟɬɶ 

ɬɚɤ ɠɟ, ɤɚɤ ɢ ɨɛɵɱɧɵɟ, ɨɞɧɚɤɨ, ɟɫɥɢ ɢɝɪɚ ɨɛɧɚɪɭɠɢɬ ɤɨɥɥɢɡɢɸ 

(ɫɬɨɥɤɧɨɜɟɧɢɟ) ɦɟɠɞɭ ɢɝɪɨɤɨɦ ɢ ɬɚɤɢɦ ɛɥɨɤɨɦ, ɬɨ ɛɥɨɤ ɪɚɡɪɭɲɢɬɫɹ. Ʉɨɞ 

ɤɥɚɫɫɚ ɬɚɤɢɯ ɛɥɨɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 28. 

 

 

Ɋɢɫɭɧɨɤ 28 – Ʉɨɞ ɤɥɚɫɫɚ «DisableBlock» 

 

Ɍɚɤɠɟ, ɧɚ ɩɨɫɥɟɞɧɟɦ ɭɪɨɜɧɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɩɚɞɚɸɳɢɟ ɛɥɨɤɢ. ɂɦ 

ɧɟɨɛɯɨɞɢɦ ɤɨɦɩɨɧɟɧɬ Rigidbody 2D ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɵɟ 
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ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 29. ȼɫɟ ɫɨɡɞɚɧɧɵɟ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɛɥɨɤɢ ɜ ɢɝɪɟ 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 30. 

 

 

Ɋɢɫɭɧɨɤ 29 – Rigidbody 2D ɨɛɴɟɤɬɚ «FallBlock» 

 

 

Ɋɢɫɭɧɨɤ 30 – ɂɝɪɨɜɵɟ ɛɥɨɤɢ 

 

ɉɨɫɥɟ ɱɟɝɨ ɪɚɫɩɨɥɨɠɢɦ ɷɬɢ ɛɥɨɤɢ ɜ ɧɟɤɨɬɨɪɨɦ ɩɨɪɹɞɤɟ, ɱɬɨɛɵ 

ɩɨɥɭɱɢɥɫɹ ɢɝɪɨɜɨɣ ɭɪɨɜɟɧɶ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ ɮɥɚɠɤɢ, ɤɨɬɨɪɵɟ 

ɚɤɬɢɜɢɪɭɸɬ ɦɟɧɸ ɜɨɩɪɨɫɨɜ. Ɉɧɢ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɱɟɪɟɡ ɩɪɢɦɟɪɧɨ 

ɪɚɜɧɵɟ ɩɪɨɦɟɠɭɬɤɢ. Ɍɚɤɠɟ ɪɚɡɦɟɫɬɢɦ ɩɪɨɬɢɜɧɢɤɨɜ ɢ ɨɫɬɚɥɶɧɵɟ ɩɪɟɞɦɟɬɵ: 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɠɢɡɧɢ, ɦɨɧɟɬɵ ɢ ɥɨɜɭɲɤɢ, ɱɬɨɛɵ ɩɨɥɭɱɢɥɫɹ ɰɟɥɶɧɵɣ 

ɭɪɨɜɟɧɶ. ɋɨɡɞɚɧɧɵɟ ɭɪɨɜɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 31-33. 

 

 

Ɋɢɫɭɧɨɤ 31 – ɋɰɟɧɚ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ 
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Ɋɢɫɭɧɨɤ 32 – ɋɰɟɧɚ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ 

 

 

Ɋɢɫɭɧɨɤ 33 – ɋɰɟɧɚ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ 

 

2.5 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ» 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɩɨɞɜɟɫɬɢ ɢɬɨɝɢ ɩɪɨɟɤɬɧɨɝɨ ɪɚɡɞɟɥɚ: 

 ɪɚɡɪɚɛɨɬɚɧ 2D-ɩɥɚɬɮɨɪɦɟɪ, ɨɬɜɟɱɚɸɳɢɣ ɜɫɟɦ ɡɚɞɚɧɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ. ɋɨɡɞɚɧɵ ɢɧɬɟɪɮɟɣɫɵ ɡɞɨɪɨɜɶɹ ɢɝɪɨɤɚ, ɤɨɥɢɱɟɫɬɜɚ ɨɱɤɨɜ, 

ɝɥɚɜɧɨɟ ɦɟɧɸ ɢ ɦɟɧɸ ɡɚɜɟɪɲɟɧɢɹ ɢɝɪɵ. ɋɨɡɞɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɪɨɬɢɜɧɢɤɢ ɢ 

ɪɟɚɥɢɡɨɜɚɧɚ ɦɟɯɚɧɢɤɚ ɚɤɬɢɜɚɰɢɢ ɤɜɟɫɬɨɜɨɝɨ ɦɟɧɸ (ɦɟɧɸ ɜɨɩɪɨɫɨɜ ɢ 

ɨɬɜɟɬɨɜ). ȼ ɢɝɪɟ ɢɦɟɟɬɫɹ ɬɪɢ ɭɪɨɜɧɹ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɦɟɟɬɫɹ ɫɬɨ 

ɜɨɩɪɨɫɨɜ ɞɥɹ ɢɝɪɵ. ɗɬɨ ɱɢɫɥɨ ɦɨɠɧɨ ɛɟɡ ɩɪɨɛɥɟɦ ɭɜɟɥɢɱɢɬɶ; 

 ɤɪɢɬɢɱɟɫɤɢɟ ɛɚɝɢ ɢ ɨɲɢɛɤɢ ɛɵɥɢ ɢɫɩɪɚɜɥɟɧɵ ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɡɪɚɛɨɬɤɢ; 

 ɝɪɚɮɢɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɢɝɪɟ, ɹɜɥɹɟɬɫɹ ɧɚɯɨɞɢɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ 

ɞɨɫɬɭɩɟ [14, 15]; 

 ɩɨɥɧɵɣ ɤɨɞ ɜɫɟɯ ɢɝɪɨɜɵɯ ɤɥɚɫɫɨɜ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
 



42 
 

3 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɢ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ ɠɚɧɪɟ 2D-ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ 
ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» 

 

ɋɪɨɤɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ: 

 ɤɨɧɫɭɥɶɬɚɰɢɢ ɫ ɡɚɤɚɡɱɢɤɨɦ, ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ – 5 ɞɧɟɣ; 

 ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ – 23 ɞɟɧɶ; 

 ɞɨɪɚɛɨɬɤɚ – 7 ɞɧɟɣ; 

 ɜɜɟɞɟɧɢɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ – 5 ɞɧɟɣ. 
 

3.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

ɉɨ ɞɚɧɧɵɦ ɢɡ ɪɚɡɞɟɥɚ 1 ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɡɚɬɪɚɬɵ ɪɟɚɥɢɡɚɰɢɢ ɩɨ 

ɦɟɬɨɞɢɤɟ ɌɋɈ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1: 
 

ɌɋɈ = DE + IC1 + IC2,  (1) 

 

ɝɞɟ DE – ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ; 

IC – ɤɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩɵ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɧɟ ɹɜɥɹɸɬɫɹ ɛɨɥɶɲɢɦɢ, 

ɩɨɷɬɨɦɭ TCO ≈ DE. 
 

3.1.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2: 
 

Ʉ = Ʉɩɪ + Ʉɬɫ + Ʉɥɫ + Ʉɩɨ + Ʉɢɨ + Ʉɨɛ + Ʉɨɷ, (2) 

 

ɝɞɟ Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɢɧɬɟɪɧɟɬ ɫɨɟɞɢɧɟɧɢɹ; 

Ʉɩɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɬɨɜɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 
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Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ K = Ʉɩɪ, ɬɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɬ ɨɫɬɚɥɶɧɵɟ ɜɢɞɵ 

ɡɚɬɪɚɬ. 

Ɋɚɫɫɱɢɬɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɂɋ ɩɨ ɮɨɪɦɭɥɟ 3: 

 

Ʉɩɪ = Ʉɡɩ + Ʉɢɩɫ + Ʉɫɜɬ + Ʉɩɪɨɱ, (3) 

 

ɝɞɟ Ʉɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɡɪɚɛɨɬɱɢɤɨɜ; 

Ʉɢɩɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɫɜɬ – ɡɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦ ɬɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪ. ȼ 

ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ ɧɨɭɬɛɭɤ ɛɭɞɟɬ ɜɵɝɨɞɧɟɟ, ɬɚɤ ɤɚɤ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɪɚɡɪɚɛɨɬɱɢɤ 

ɧɟ ɩɪɢɜɹɡɚɧ ɤ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɪɚɛɨɱɟɦɭ ɦɟɫɬɭ ɢ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɜ 

ɥɸɛɨɦ ɭɞɨɛɧɨɦ ɦɟɫɬɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥ ɜɵɛɪɚɧ ɧɨɭɬɛɭɤ ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

 ɩɪɨɰɟɫɫɨɪ: Intel Core i7 4700MQ; 

 ɜɢɞɟɨɤɚɪɬɚ: Nvidia GeForce GTX 860M; 

 ɱɚɫɬɨɬɚ ɩɪɨɰɟɫɫɨɪɚ: 2400 ɆȽɰ; 

 ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ: 8 Ƚɛ; 

 ɜɢɞɟɨɩɚɦɹɬɶ: 2048 Ɇɛ; 

ɋɬɨɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɧɨɭɬɛɭɤɚ ɫɨɫɬɚɜɥɹɟɬ 40 ɬɵɫ. ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɡ ɫɭɦɦɵ ɡɚɬɪɚɬ ɧɚ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɢɯ ɫɬɨɢɦɨɫɬɶ ɭɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 3. 
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Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɚɡɧɚɱɟɧɢɟ ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɭɱɟɬɨɦ 
ɫɪɨɤɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɋɪɨɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Unity3d ɉɥɚɬɮɨɪɦɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɢɥɨɠɟɧɢɣ 

Ȼɟɫɩɥɚɬɧɨ 30 ɞɧɟɣ 

Adobe Photoshop ɇɚɛɨɪ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɫɬɪɨɜɨɣ 
ɝɪɚɮɢɤɢ 

499 ɪɭɛ./ɦɟɫɹɰ 30 ɞɧɟɣ 

Microsoft Visual 

Studio 2019 

ɉɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɚɹ 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ 
ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɧɚɩɢɫɚɧɢɹ, 
ɨɬɥɚɞɤɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ 
ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɤɨɞɚ ɧɚ ɥɸɛɨɣ 
ɩɥɚɬɮɨɪɦɟ 

ɛɟɫɩɥɚɬɧɨ 45 ɞɧɟɣ 

Windows 10 

home 

ɇɚɛɨɪ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɛɨɬɵ 
ɱɟɥɨɜɟɤɚ ɫ ɗȼɆ. 

8499 ɪɭɛ. ɛɟɫɫɪɨɱɧɨ 

Open Office Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 
ɩɪɨɟɤɬɭ 

ɛɟɫɩɥɚɬɧɨ 10 ɞɧɟɣ 

 

Ɉɋ Windows ɛɭɞɟɬ ɚɤɬɭɚɥɶɧɚ ɟɳё ɞɜɚ ɝɨɞɚ, ɡɚ ɷɬɨ ɜɪɟɦɹ ɫɨɡɞɚɟɬɫɹ 

ɩɪɢɦɟɪɧɨ 4 ɩɪɨɟɤɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɞɟɥɢɬɫɹ 4. 

ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ Ʉɢɩɫ = 499 + 8499/4 = 2624 ɪɭɛ. 

Ɉɞɧɚɤɨ, ɬɚɤ ɤɚɤ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 1.5 ɦɟɫɹɰɚ, ɬɨ 

ɫɬɨɢɦɨɫɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɩɨɥɧɨɫɬɶɸ ɡɚɩɢɫɚɬɶ ɜ ɩɪɨɟɤɬ ɧɟɥɶɡɹ, 

ɧɭɠɧɨ ɭɡɧɚɬɶ ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɢ ɪɚɫɫɱɢɬɚɬɶ ɚɦɨɪɬɢɡɚɰɢɸ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɩɪɨɟɤɬɟ.  

ɉɨ ɫɬɚɬɢɫɬɢɤɟ, ɫɪɟɞɧɢɣ ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɦɩɶɸɬɟɪɧɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 3 ɞɨ 5 ɥɟɬ. ɉɪɢɧɢɦɚɹ ɜ ɪɚɫɱɟɬ ɬɨ, ɱɬɨ ɧɨɭɬɛɭɤ ɨɛɥɚɞɚɟɬ 

ɦɟɧɶɲɟɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɱɟɦ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ 

ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɫɥɨɠɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɟɟ 

ɩɨɞɜɟɪɠɟɧ ɩɨɥɨɦɤɚɦ, ɬɨ ɫɥɟɞɭɟɬ ɜɡɹɬɶ ɦɢɧɢɦɚɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɬɨ ɟɫɬɶ 3 

ɝɨɞɚ. Ɍɟɩɟɪɶ ɪɚɫɫɱɢɬɚɟɦ ɚɦɨɪɬɢɡɚɰɢɨɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɩɨ ɮɨɪɦɭɥɚɦ 4 ɢ 5. 

 

Aɝɨɞ = Cɛ * ɇɚɦ, (4) 

 

ɝɞɟ Аˆˑˇ – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ ɝɨɞ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; С˄  – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ; 
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Н˃м – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 

 

Ⱥɩɪ = Ⱥɝɨɞ / Ʉɪɞɝɦ * Ʉɞɷ, (5) 

 

ɝɞɟ А˒˓ – ɩɪɨɟɤɬɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ; К˓ˇˆ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ 2020 ɝɨɞɭ; Кˇэ – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 Аˆˑˇ = 40 000 * 0.33 ≈ 13 333 ɪɭɛ. А˒˓ = 
ଵଷଷଷଷଶସ7 ∗ Ͷͷ = 2429 ɪɭɛ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, Ʉɫɜɬ = 2429 ɪɭɛ. 

Ɋɚɫɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 4. 

 

Ɍɚɛɥɢɰɚ 4 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ 

ɋɨɫɬɚɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɋɭɦɦɚ, ɪɭɛ 

Ɉɤɥɚɞ 20000 

Ɋɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 6000 

ɋɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 6000 

ɇȾɎɅ (13%) 4160 

Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ (30,2%) 9664 

ɂɬɨɝɨ 41664 

 

Ɂɧɚɱɢɬ, Ʉɡɩ = 41 664 ɪɭɛ. 

ȼ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ ɡɚɬɪɚɬɵ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ. ɉɪɢɧɹɬɨ, 

ɱɬɨ ɧɚ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɶɲɟ 3% ɨɬ ɨɛɳɢɯ 

ɪɚɫɯɨɞɨɜ ɧɚ ɉɈ ɢ ɡɚɬɪɚɬɵ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɬɟɯɧɢɤɭ. ɇɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 

ɛɵɥ ɜɡɹɬ ɩɨɪɨɝ ɨɬɱɢɫɥɟɧɢɣ ɪɚɜɧɵɣ 10%. Ɂɧɚɱɢɬ, Ʉɩɪɨɱ = 505 ɪɭɛ. 
 

Ʉɩɪ = 2429 + 2624 + 41 664 + 505 = 47 222 ɪɭɛ. 
 

ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 31. 
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Ɋɢɫɭɧɨɤ 31 – Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 

 

3.1.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɋɚɫɫɱɢɬɚɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɪɢ ɩɨɦɨɳɢ ɮɨɪɦɭɥɵ 6: 
 

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

 

ɝɞɟ ɋɡɩ – ɡɚɪɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ; 

ɋɚɨ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

ɋɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

ɋɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ; 

ɋɧɢ – ɡɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ; 

ɋɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

 

ɋɡɩ = 0, ɬɚɤ ɤɚɤ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɟɪɫɨɧɚɥ. 
Ɂɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɨɫɬɚɜɥɹɸɬ 2500 ɪɭɛ. ɜ ɦɟɫɹɰ. 

ɋɬɨ = 2500 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ, ɬɨ ɟɫɬɶ ɩɨɫɬɨɹɧɧɨɟ 

ɂɧɬɟɪɧɟɬ-ɫɨɟɞɢɧɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ 300 ɪɭɛ. ɜ ɦɟɫɹɰ. 

ɋɥɫ = 300 ɪɭɛ. 

ɋɧɢ = 0, ɬɚɤ ɤɚɤ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ ɧɟ ɧɭɠɧɵ. 

86%

8%

5% 1%

З̌т̬̌т̼ ̦̌ ̬̌̌̍̚от̦ую пл̌ту ̬̬̌̌̍̚отч̛к̌

З̌т̬̌т̼ ̦̌ ̛̦̭ту̥е̦т̌л̦̼̽е п̬о̬̥̥̦̼̐̌е ̭̬ед̭т̏̌

З̌т̬̌т̼ ̦̌ ̼̏ч̛̭л̛тел̦̽ую тех̛̦ку

П̬оч̛е ̌̚т̬̌т̼
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ɉɪɨɱɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸ 10% ɨɬ ɨɛɳɟɣ ɫɭɦɦɵ 

ɩɪɟɞɵɞɭɳɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

ɋɩɪɨɱ = 280 ɪɭɛ. 

ɋ = 2500 + 300 + 280 = 3080 ɪɭɛ. 

ɋɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 32. 

 

 

Ɋɢɫɭɧɨɤ 32 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

3.1.3 ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ 

 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 7: 
 

DE=DE1+DE2+ DE3 +DE4+ DE5+ DE6+ DE7+ DE8,  (7) 

 

ɝɞɟ DE1– ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 

DE2 – ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ; 

DE3 – ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ; 

DE4 – ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɉɈ ɜɧɭɬɪɟɧɧɢɦɢ 

ɫɢɥɚɦɢ; 

DE5 – ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ; 

DE6 – ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ; 

DE7 – ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ; 

DE8 – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ. 

81%

10%

9%

З̌т̬̌т̼ ̦̌ тех̛̦че̭кое о̭̍лу̛̛̙̦̏̌е

З̌т̬̌т̼ ̦̌ ̛̭пол̽̚о̛̦̏̌е ̐ло̍̌л̦̼̽х ̭ете̜

П̬оч̛е ̌̚т̬̌т̼
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɫɱɢɬɚɟɦ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ: 

DE1 = Ʉ = 47 222 = 47 222 ɪɭɛ. 

DE2 = ɋɡɩ = 0 ɪɭɛ. 

DE3 = ɋɬɨ = 2500 ɪɭɛ. 

DE4 = 0 ɪɭɛ. 

DE5 = Ʉɨɷ = 1500 ɪɭɛ., ɬɚɤ ɤɚɤ ɱɚɫɬɶ ɬɟɫɬɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɫɬɨɪɨɧɧɢɯ ɫɢɥ. 

DE6 = 0 ɪɭɛ. 

DE7 = ɋɥɫ = 300 ɪɭɛ. 

DE8 = ɋɩɪɨɱ = 280 ɪɭɛ. 

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɮɨɪɦɭɥɟ: 

DE = 47 222 + 2500 + 1500 + 300 + 280 = 51 802 ɪɭɛ. 

Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ TCO ≈ DE, ɬɨ TCO = 51 802 ɪɭɛ. 
 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ 

 

3.2.1 Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɞɭɤɬɨɜ-ɚɧɚɥɨɝɨɜ 

 

Ɋɵɧɨɤ 2D-ɢɝɪ ɨɱɟɧɶ ɨɝɪɨɦɟɧ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɧɨɝɨɨɛɪɚɡɧɭɸ 

ɫɦɟɫɶ ɠɚɧɪɨɜ, ɝɟɣɦɩɥɟɹ ɢ ɫɸɠɟɬɚ ɧɚ ɥɸɛɨɣ ɜɤɭɫ. Ⱦɜɭɦɟɪɧɵɟ ɢɝɪɵ ɧɟ 

ɭɬɪɚɬɢɥɢ ɩɨɩɭɥɹɪɧɨɫɬɶ, ɢ ɩɨ ɫɟɣ ɞɟɧɶ ɨɧɢ ɫɨɡɞɚɸɬɫɹ ɤɚɤ ɨɞɢɧɨɱɧɵɦɢ 

ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ, ɬɚɤ ɢ ɢɝɪɨɜɵɦɢ ɫɬɭɞɢɹɦɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɢɡɜɟɫɬɧɚɹ ɢɝɪɚ Dead 

Cells, ɜɵɲɟɞɲɚɹ ɜ 2018 ɝɨɞɭ ɨɬ ɫɬɭɞɢɢ Motion Twin, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɬɢɩɢɱɧɵɣ 2D-ɩɥɚɬɮɨɪɦɟɪ ɫ ɷɥɟɦɟɧɬɚɦɢ «roguelike» (ɜɫɟ ɭɪɨɜɧɢ ɩɪɨɰɟɞɭɪɧɨ-

ɝɟɧɟɪɢɪɭɟɦɵɟ, ɚ ɩɪɢ ɫɦɟɪɬɢ ɩɟɪɫɨɧɚɠɚ ɢɝɪɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ) [16]. 

Ɉɞɧɚɤɨ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɟɤɬ ɜɫɟ ɠɟ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɭɧɢɤɚɥɶɧɵɦ ɜ 

ɩɥɚɧɟ ɬɨɝɨ, ɱɬɨ ɟɝɨ ɨɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɹɜɥɹɸɬɫɹ ɩɪɢɜɥɟɱɟɧɢɟ ɚɛɢɬɭɪɢɟɧɬɨɜ 

ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜ ɢɧɫɬɢɬɭɬ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɚ ɬɚɤɢɯ ɪɟɲɟɧɢɣ 

ɧɚ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɨɜɫɟɦ ɧɟɦɧɨɝɨ [17]. ɇɚɩɪɢɦɟɪ, ɤɚɤ ɭɠɟ ɛɵɥɨ 

ɭɩɨɦɹɧɭɬɨ ɜ ɪɚɡɞɟɥɟ 1, ɜ Ɍɨɦɫɤɨɦ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ ɫɭɳɟɫɬɜɭɟɬ 
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ɧɟɫɤɨɥɶɤɨ ɩɨɞɨɛɧɵɯ ɢɝɪ, ɩɪɢɜɥɟɤɚɸɳɢɯ ɚɛɢɬɭɪɢɟɧɬɨɜ ɢ ɩɨɡɜɨɥɹɸɳɢɯ 

ɩɨɥɭɱɢɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɚɥɥɵ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɯɨɠɢɦ ɩɪɨɟɤɬɨɦ ɹɜɥɹɟɬɫɹ 

ɬɨɥɶɤɨ ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɤɭɪɫ «ɗɤɫɩɟɞɢɰɢɹ», ɬɚɤ ɤɚɤ ɫɨɜɩɚɞɚɸɬ ɠɚɧɪ ɢ ɡɚɞɚɱɚ. 
 

3.2.2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɧɟ ɧɚɰɟɥɟɧ ɧɚ ɩɨɥɭɱɟɧɢɟ ɩɪɹɦɨɝɨ ɞɨɯɨɞɚ, ɬɚɤ ɤɚɤ ɨɧ 

ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɦ, ɨɞɧɚɤɨ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɭɞɟɬ 

ɜɵɪɚɠɚɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɟɚɥɢɡɚɰɢɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨɫɩɨɫɨɛɫɬɜɭɟɬ 

ɭɜɟɥɢɱɟɧɢɸ ɢɡɜɟɫɬɧɨɫɬɢ ɏɚɤɚɫɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ – ɮɢɥɢɚɥɚ ɋɎɍ, 

ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɢɬ ɩɪɢɜɥɟɱɶ ɛɨɥɶɲɟ ɚɛɢɬɭɪɢɟɧɬɨɜ. ɋɬɨɢɦɨɫɬɶ ɨɛɭɱɟɧɢɹ ɨɞɧɨɝɨ 

ɫɬɭɞɟɧɬɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 70 ɬɵɫ. ɪɭɛɥɟɣ ɜ ɫɟɦɟɫɬɪ [18]. ȼ ɧɚɫɬɨɹɳɢɣ 

ɦɨɦɟɧɬ ɫɬɨɢɦɨɫɬɶ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɚ ɧɚ ɩɥɚɬɧɨɣ ɨɫɧɨɜɟ ɷɤɜɢɜɚɥɟɧɬɧɚ 

ɛɸɞɠɟɬɧɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɛɭɞɟɬ ɫɬɭɞɟɧɬ ɨɛɭɱɚɬɶɫɹ 

ɧɚ ɛɸɞɠɟɬɧɨɣ ɨɫɧɨɜɟ ɢɥɢ ɠɟ ɧɚ ɩɥɚɬɧɨɣ, ɫɪɟɞɫɬɜɚ ɧɚ ɨɛɭɱɟɧɢɟ ɛɭɞɭɬ ɢɞɬɢ ɜ 

ɢɧɫɬɢɬɭɬ: ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɷɬɨ ɛɭɞɟɬ ɫɭɛɫɢɞɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ, ɜɨ ɜɬɨɪɨɦ – ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɨɛɭɱɚɸɳɟɝɨɫɹ.  
 

3.3 Ɉɰɟɧɤɚ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɞɜɟɪɠɟɧ ɦɚɥɨɦɭ ɱɢɫɥɭ ɪɢɫɤɨɜ, ɧɨ ɱɚɫɬɶ ɢɡ ɧɢɯ ɦɨɠɟɬ 

ɨɤɚɡɚɬɶ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ. Ɋɢɫɤɢ ɩɪɨɟɤɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. 

 

Ɍɚɛɥɢɰɚ 7 – Ɉɰɟɧɤɚ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ 

№ Ɉɩɢɫɚɧɢɟ ɪɢɫɤɚ 
ȼɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɪɢɫɤɚ 
ɋɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ 

ɪɢɫɤɚ ɧɚ ɩɪɨɟɤɬ 

1 
Ʌɢɦɢɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ 

ɪɚɡɪɚɛɨɬɤɢ 
ɇɢɡɤɚɹ ɇɢɡɤɚɹ 

2 
ɇɟɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ 

ɩɪɨɞɭɤɬɚ 
ɇɢɡɤɚɹ ɋɪɟɞɧɹɹ-ɜɵɫɨɤɚɹ 

3 Ɉɬɤɚɡ ɡɚɤɚɡɱɢɤɚ ɨɬ ɩɪɨɟɤɬɚ ɇɢɡɤɚɹ ɇɢɡɤɚɹ-ɤɪɢɬɢɱɧɚɹ 
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Ʌɢɦɢɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ. Ⱦɚɧɧɵɣ ɪɢɫɤ ɢɦɟɟɬ ɧɢɡɤɭɸ 

ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɬɚɤ ɤɚɤ ɦɚɫɲɬɚɛ ɩɪɨɟɤɬɚ ɧɟɜɟɥɢɤ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɧɭɬɶ ɫɢɬɭɚɰɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɡɚɜɟɪɲɟɧɢɟ 

ɩɪɨɟɤɬɚ ɦɨɠɟɬ ɡɚɬɹɧɭɬɶɫɹ. ɋɨɛɫɬɜɟɧɧɨ, ɩɨɷɬɨɦɭ ɢ ɫɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ 

ɞɚɧɧɨɝɨ ɪɢɫɤɚ ɦɚɥɚ. Ⱦɥɹ ɩɨɥɧɨɝɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɞɚɧɧɨɝɨ ɪɢɫɤɚ ɧɟɨɛɯɨɞɢɦɨ 

ɝɪɚɦɨɬɧɨ ɪɚɫɩɥɚɧɢɪɨɜɚɬɶ ɜɪɟɦɹ ɷɬɚɩɨɜ ɪɚɡɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɷɬɚɩɨɜ. 

ɇɟɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ ɩɪɨɞɭɤɬɚ. Ⱦɚɧɧɵɣ ɪɢɫɤ ɢɦɟɟɬ ɧɢɡɤɢɣ ɲɚɧɫ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ, ɬɚɤ ɤɚɤ, ɜɨ-ɩɟɪɜɵɯ, ɰɟɥɟɜɚɹ ɚɭɞɢɬɨɪɢɹ ɹɜɥɹɟɬɫɹ 

ɚɛɢɬɭɪɢɟɧɬɚɦɢ, ɥɢɛɨ ɫɬɚɧɭɬ ɢɦɢ ɜ ɛɭɞɭɳɟɦ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ 

ɤɨɧɬɟɧɬ ɛɭɞɟɬ ɢɦ ɢɧɬɟɪɟɫɟɧ, ɜɨ-ɜɬɨɪɵɯ, ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɩɨɱɬɢ ɧɟ ɢɦɟɟɬ 

ɚɧɚɥɨɝɨɜ, ɜ-ɬɪɟɬɶɢɯ, ɩɪɨɞɭɤɬ ɞɨɫɬɭɩɟɧ ɞɥɹ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. Ɉɞɧɚɤɨ, ɟɫɥɢ 

ɜɫɟ ɠɟ ɫɥɭɱɢɬɫɹ ɬɚɤ, ɱɬɨ ɩɪɨɞɭɤɬ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɨɤɚɠɟɬɫɹ ɧɟɜɨɫɬɪɟɛɨɜɚɧɧɵɦ 

ɢ ɧɟ ɡɚɢɧɬɟɪɟɫɭɟɬ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɫɬɟɩɟɧɢ, ɬɨ ɷɬɨ 

ɛɭɞɟɬ ɤɪɢɬɢɱɧɨ ɞɥɹ ɩɪɨɟɤɬɚ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɚɤɨɝɨ ɪɚɡɜɢɬɢɹ ɫɨɛɵɬɢɣ 

ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɹɞ ɫɥɟɞɭɸɳɢɯ ɦɟɪ: ɪɚɡɦɟɳɟɧɢɟ ɧɚ ɫɚɣɬɟ ɡɚɤɚɡɱɢɤɚ ɏɌɂ – 

ɮɢɥɢɚɥɚ ɋɎɍ ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɞɪɨɛɧɵɦ ɨɩɢɫɚɧɢɟɦ ɝɨɬɨɜɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, 

ɟɝɨ ɮɭɧɤɰɢɣ ɢ ɧɚɡɧɚɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɧɚɩɨɥɧɟɧɢɟ ɢɝɪɵ ɤɨɧɬɟɧɬɨɦ, ɤɨɬɨɪɵɣ 

ɡɚɢɧɬɟɪɟɫɭɟɬ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɞɥɹ ɩɪɨɞɜɢɠɟɧɢɹ ɢɝɪɵ. 

ȼɞɨɛɚɜɨɤ, ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɮɨɪɢɟɧɬɚɰɢɨɧɧɵɯ ɦɟɪɨɩɢɹɬɢɹɯ, ɩɪɨɜɨɞɢɦɵɯ 

ɢɧɫɬɢɬɭɬɨɦ, ɬɚɤɢɯ, ɤɚɤ ɞɧɢ ɨɬɤɪɵɬɵɯ ɞɜɟɪɟɣ, ɮɟɫɬɢɜɚɥɢ, ɤɥɭɛɵ ɢ ɬ.ɞ., 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɤɚɡɵɜɚɬɶ ɨ ɞɚɧɧɨɣ ɢɝɪɟ. 

Ɉɬɤɚɡ ɡɚɤɚɡɱɢɤɚ ɨɬ ɩɪɨɟɤɬɚ. ɋɥɨɠɧɨ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ 

ɞɚɧɧɨɝɨ ɪɢɫɤɚ, ɬɚɤ ɤɚɤ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɭɧɢɤɚɥɟɧ ɜ ɫɜɨɟɦ ɪɨɞɟ, ɚ ɬɚɤɠɟ 

ɹɜɥɹɟɬɫɹ ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɵɦ. ɉɨɷɬɨɦɭ ɟɫɥɢ ɩɪɨɢɡɨɣɞɟɬ ɨɬɤɚɡ ɨɬ ɩɪɨɟɤɬɚ, ɬɨ 

ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɣɬɢ ɧɨɜɨɝɨ Ɂɚɤɚɡɱɢɤɚ, ɤɨɬɨɪɨɝɨ ɡɚɢɧɬɟɪɟɫɭɟɬ ɞɚɧɧɵɣ 

ɩɪɨɟɤɬ (ɫɤɨɪɟɟ ɜɫɟɝɨ, ɞɪɭɝɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ), ɨɞɧɚɤɨ, ɧɟɢɡɜɟɫɬɧɨ 

ɡɚɢɧɬɟɪɟɫɭɟɬ ɥɢ ɷɬɨɬ ɩɪɨɟɤɬ ɤɨɝɨ-ɥɢɛɨ ɟɳɟ, ɤɪɨɦɟ ɧɚɫɬɨɹɳɟɝɨ Ɂɚɤɚɡɱɢɤɚ. Ⱥ 

ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɩɪɨɟɤɬ ɦɨɠɟɬ ɨɫɬɚɬɶɫɹ ɜɨɨɛɳɟ ɧɟɪɟɚɥɢɡɨɜɚɧɧɵɦ. ɑɬɨɛɵ 

ɫɧɢɡɢɬɶ ɫɬɟɩɟɧɶ ɜɨɡɞɟɣɫɬɜɢɹ ɞɚɧɧɨɝɨ ɪɢɫɤɚ ɧɚ ɩɪɨɟɤɬ, ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ 
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ɫɥɟɞɭɸɳɢɟ ɦɟɪɵ: ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɪɵɧɤɚ ɢ ɜɵɹɫɧɢɬɶ, ɟɫɬɶ ɥɢ ɭ ɞɪɭɝɢɯ 

ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɬɚɤɨɝɨ ɪɨɞɚ ɩɪɨɟɤɬɚɯ. 
 

3.4 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɢ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɜ ɠɚɧɪɟ 2D-

ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɩɨɞɜɟɫɬɢ ɢɬɨɝɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɚ: 

 ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

 ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ = 47 222 ɪɭɛ. 

 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɡɚɬɪɚɬɵ = 3080 ɪɭɛ. 

 ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɦɟɬɨɞɢɤɟ TCO = 

51 802 ɪɭɛ. 

 ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɢɫɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɧɢɡɤɚɹ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɛɵɥɢ ɫɨɡɞɚɧɵ ɜɚɪɢɚɧɬɵ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ 

ɭɫɬɪɚɧɟɧɢɹ. 

 ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ – ɤɨɫɜɟɧɧɚɹ, ɢ ɜɵɪɚɠɚɟɬɫɹ ɜ 

ɩɪɢɜɥɟɱɟɧɢɢ ɚɛɢɬɭɪɢɟɧɬɨɜ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» ɜ 

ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ. 

  



52 
 

ɁȺɄɅɘɑȿɇɂȿ 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɬɚɥɚ 

ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɢɝɪɚ ɜ ɠɚɧɪɟ 2D-ɩɥɚɬɮɨɪɦɟɪ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ». ȼ ɱɚɫɬɧɨɫɬɢ, ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɢɦɟɸɳɢɟɫɹ ɩɪɚɤɬɢɤɢ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ 

ɚɛɢɬɭɪɢɟɧɬɨɜ. ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ ɩɪɨɜɨɞɢɬ ɩɪɨɮɨɪɢɟɧɬɚɰɢɨɧɧɵɟ 

ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɡɧɚɤɨɦɫɬɜɨ ɫ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɩɨɞɝɨɬɨɜɤɢ ɞɥɹ ɭɱɚɳɢɯɫɹ ɲɤɨɥ ɢ 

ɚɛɢɬɭɪɢɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɬɪɚɢɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɤɨɧɤɭɪɫɵ ɢ ɨɥɢɦɩɢɚɞɵ. 

2. ȼɵɛɪɚɧɵ ɫɪɟɞɫɬɜɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ: ɢɝɪɨɜɨɣ 

ɞɜɢɠɨɤ Unity, ɬɚɤ ɤɚɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 2D-ɢɝɪ ɨɧ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ ɭɞɨɛɧɵɦ ɢɡ-ɡɚ 

ɬɨɝɨ, ɱɬɨ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɮɭɧɤɰɢɨɧɚɥɨɦ ɢ ɩɨɞɞɟɪɠɤɨɣ 2D-ɪɚɡɪɚɛɨɬɤɢ, 

Microsoft Visual Studio 2017 ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ ɞɥɹ ɢɝɪɵ ɧɚ 

ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɋ# ɢ ɝɪɚɮɢɱɟɫɤɢɣ ɪɟɞɚɤɬɨɪ Photoshop. 

3. Ɋɚɡɪɚɛɨɬɚɧ 2D-ɩɥɚɬɮɨɪɦɟɪ, ɫɨɞɟɪɠɚɳɢɣ ɜ ɫɟɛɟ ɷɥɟɦɟɧɬɵ ɤɜɟɫɬɚ. 

ɂɝɪɚ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɭɪɨɜɧɟɣ ɢ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɜɨɩɪɨɫɨɜ ɢɡ ɨɛɥɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɧɚ ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɨɢɬ 

ɨɬɜɟɬɢɬɶ ɢɝɪɨɤɭ ɜɨ ɜɪɟɦɹ ɢɝɪɵ. 

4. Ȼɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ. 

5. ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɚɹ 

ɛɭɞɟɬ ɜɵɪɚɠɟɧɚ ɜ ɭɜɟɥɢɱɟɧɢɢ ɩɨɩɭɥɹɪɧɨɫɬɢ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ, ɚ ɬɚɤɠɟ ɜ 

ɩɪɢɜɥɟɱɟɧɢɢ ɚɛɢɬɭɪɢɟɧɬɨɜ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ». 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɨɡɦɨɠɧɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɢɥɢ ɫɨɡɞɚɧɢɟ ɧɚ 

ɟɝɨ ɨɫɧɨɜɟ ɚɧɚɥɨɝɢɱɧɨɝɨ, ɤɨɬɨɪɵɣ ɭɠɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ 

ɩɪɢɜɥɟɱɟɧɢɹ ɚɛɢɬɭɪɢɟɧɬɨɜ ɧɚ ɞɪɭɝɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɨɛɭɱɟɧɢɹ ɜ ɏɌɂ – ɮɢɥɢɚɥ 

ɋɎɍ. Ɍɚɤɠɟ, ɟɫɥɢ ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɸɪɢɞɢɱɟɫɤɚɹ ɨɫɧɨɜɚ, ɬɨ 

ɦɨɠɧɨ ɧɚɱɢɫɥɹɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɛɚɥɥɵ ɡɚ ɩɪɨɯɨɠɞɟɧɢɟ ɞɚɧɧɨɣ ɢɝɪɵ ɩɪɢ 

ɧɚɛɨɪɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɉɈ – ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

Ɉɋ – Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ. 

ɏɌɂ – ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ. 

ɋɎɍ – ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ. 

ɂɌ – ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Class Bullet 
    public class Bullet : MonoBehaviour 
{ 
    private GameObject parent; 
    public GameObject Parent { set { parent = value; } get { return parent; } } 
 
    private float speed = 10.0F; 
    private Vector3 direction; 
    public Vector3 Direction { set { direction = value; } } 
 
    public Color Color 
    { 
        set { sprite.color = value; } 
    } 
 
    private SpriteRenderer sprite; 
 
    private void Awake() 
    { 
        sprite = GetComponentInChildren<SpriteRenderer>(); 
    } 
 
    private void Start() 
    { 
        Destroy(gameObject, 1.0F); 
    } 
 
    private void Update() 
    { 
        transform.position = Vector3.MoveTowards(transform.position, transform.position + 
direction, speed * Time.deltaTime); 
    } 
 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Unit unit = collision.GetComponent<Unit>(); 
 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position, 0.5F); 
 
        if (colliders.Length > 0 && !collision.GetComponent<QuestTrigger>() && 
!collision.GetComponent<WinMenu>() && !collision.GetComponent<Heart>() && 
!collision.GetComponent<Coin>()) Destroy(gameObject); 
         
    } 
} 

Class CameraController 
public class CameraController : MonoBehaviour 
{ 
    [SerializeField] 
    private float speed = 2.0F; 
 
    [SerializeField] 
    private Transform target; 
 
    private void Awake() 
    { 
        if (!target) target = FindObjectOfType<Character>().transform; 
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    } 
 
    private void Update() 
    { 
        Vector3 position = target.position; position.y = 0; position.z = -10.0F; 
 
        transform.position = Vector3.Lerp(transform.position, position, speed * 
Time.deltaTime); 
    } 
} 

Class Character 
public class Character : Unit 
{ 
    public DeathMenu deathScreen; 
    public PauseMenu pauseMenu; 
    public Vector3 savedPosition; 
    private int k = 0; 
 
    [SerializeField] 
    private int lives = 5; 
 
    public int Lives 
    { 
        get { return lives; } 
        set 
        { 
            if (value <= 5) lives = value; 
            livesBar.Refresh(); 
        } 
    } 
    private LivesBar livesBar; 
 
    [SerializeField] 
    private readonly float speed = 5.0F; 
    [SerializeField] 
    private readonly float jumpForce = 15.0F; 
 
 
    private bool isGrounded = false; 
 
    private Bullet bullet; 
    public Vector3 direction; 
 
    private CharState State 
    { 
        get { return (CharState)animator.GetInteger("State"); } 
        set { animator.SetInteger("State", (int)value); } 
    } 
 
    new public Rigidbody2D rigidbody; 
    private Animator animator; 
    private SpriteRenderer sprite; 
 
    private float firerate; 
 
    private readonly float invincibilityDuration = 2.0F; 
    private bool isInvincible = false; 
 
    private Color Color 
    { 
        set { sprite.color = value; } 
    } 
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    private void Awake() 
    { 
        livesBar = FindObjectOfType<LivesBar>(); 
        rigidbody = GetComponent<Rigidbody2D>(); 
        animator = GetComponent<Animator>(); 
        sprite = GetComponentInChildren<SpriteRenderer>(); 
 
        bullet = Resources.Load<Bullet>("Bullet"); 
    } 
 
    private void FixedUpdate() 
    { 
        CheckGround(); 
        Deaths(); // ȣȤȢȖșȤȞȔ ȥȠșȤȦȜ 
    } 
 
    private void Update() 
    { 
        if (isGrounded) State = CharState.Idle; 
 
        firerate += Time.deltaTime; 
        if (Input.GetButtonDown("Fire1") && Time.timeScale != 0 && firerate >= 1) 
        { 
            Shoot(); 
            firerate = 0; 
        } 
 
        if (Input.GetButton("Horizontal")) Run(); 
        if (isGrounded && Input.GetButtonDown("Jump") && Time.timeScale != 0) Jump(); 
        if (Input.GetButtonDown("Cancel") && Time.timeScale != 0) Pause(); 
    } 
 
    private void Run() 
    { 
        direction = transform.right * Input.GetAxis("Horizontal"); 
 
        transform.position = Vector3.MoveTowards(transform.position, transform.position + 
direction, speed * Time.deltaTime); 
 
        sprite.flipX = direction.x < 0.0F; 
 
        if (isGrounded) State = CharState.Run; 
    } 
 
    private void Jump() 
    { 
        rigidbody.AddForce(transform.up * jumpForce, ForceMode2D.Impulse); 
    } 
 
    private void Shoot() 
    { 
        Vector3 position = transform.position; position.y += 0.75F; position.x += 0.8F * 
Mathf.Sign(direction.x); 
        Bullet newBullet = Instantiate(bullet, position, bullet.transform.rotation) as 
Bullet; 
 
        newBullet.Parent = gameObject; 
        newBullet.Direction = newBullet.transform.right * (sprite.flipX ? -1.0F : 1.0F); 
    } 
 
    public override void ReceiveDamage() 
    { 
        if (!isInvincible) 
        { 
            StartCoroutine(BecomeInvincible()); 
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            Lives--; //invincibilityDuration 
            Toss(); 
        }    
    } 
 
    private void CheckGround() 
    { 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position, 0.3F); 
 
        isGrounded = colliders.Length > 1; 
 
        if (isGrounded && colliders.All(x => 
!x.GetComponent<HorizontalMovablePlatform>()) &&  
            colliders.All(x => !x.GetComponent<VerticalMovablePlatform>()) && 
colliders.All(x => !x.GetComponent<FallBlock>())) k = 0; 
 
        if (!isGrounded) 
        { 
            State = CharState.Jump; 
 
            if (k == 0) 
            { 
                savedPosition = transform.position; savedPosition.x += 0.5F * 
Mathf.Sign(direction.x); 
                Debug.Log(savedPosition); 
                k++; 
            } 
        } 
    } 
 
    public void Toss() 
    { 
        rigidbody.velocity = Vector3.zero; 
        rigidbody.AddForce(transform.up * 5.0F, ForceMode2D.Impulse); 
        rigidbody.AddForce(-direction * 3.5F, ForceMode2D.Impulse); 
    } 
 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position, 0.3F); 
 
        if (collision.GetComponent<Coin>() || collision.GetComponent<Heart>() || 
collision.GetComponent<Monster>() || 
            collision.GetComponent<ShootableMonster>() || 
collision.GetComponent<MoveableMonster>() || 
            collision.GetComponent<QuestTrigger>() || collision.GetComponent<WinMenu>() 
|| collision.GetComponent<Spike>() || 
            collision.GetComponent<SpikeFall>() || collision.GetComponent<Bullet>() || 
            collision.GetComponent<HorizontalMovablePlatform>()) k++;  
 
        Bullet bullet = collision.gameObject.GetComponent<Bullet>(); 
        if (bullet && bullet.Parent != gameObject) 
        { 
            ReceiveDamage(); 
        } 
    } 
 
    public void Deaths() 
    { 
        if (Lives < 1) 
        { 
            deathScreen.gameObject.SetActive(true); 
            Character ch = gameObject.GetComponent<Character>(); 
            ch.gameObject.SetActive(false); 
        } 
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    } 
 
    private void Pause() 
    { 
        Time.timeScale = 0F; 
        pauseMenu.gameObject.SetActive(true); 
    } 
 
    private void OnCollisionEnter2D(Collision2D collision) 
    { 
        if (collision.gameObject.GetComponent<HorizontalMovablePlatform>() ||  
            collision.gameObject.GetComponent<VerticalMovablePlatform>()) 
this.transform.parent = collision.transform; 
    } 
 
    private void OnCollisionExit2D(Collision2D collision) 
    { 
        if (collision.gameObject.GetComponent<HorizontalMovablePlatform>() ||  
            collision.gameObject.GetComponent<VerticalMovablePlatform>()) 
this.transform.parent = null; 
    } 
 
    private IEnumerator BecomeInvincible() 
    { 
        isInvincible = true; 
        Color = Color.gray; 
        yield return new WaitForSeconds(invincibilityDuration); 
        Color = Color.white; 
        isInvincible = false; 
    } 
} 
 
public enum CharState 
{ 
    Idle, 
    Run, 
    Jump, 
    Death 
} 

Class Coin 
public class Coin : MonoBehaviour 
{ 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Character character = collision.GetComponent<Character>(); 
 
        if (character) 
        { 
            FindObjectOfType<ScoreBar>().Score += 5; 
            Destroy(gameObject); 
        } 
    } 

} 

Class DeathMenu 
public class DeathMenu : MonoBehaviour 
{ 
    public DeathMenu deathScreen; 
    public MainMenu mainMenu; 
 
    public void RestartGame() 
    { 



61 
 

        SceneManager.LoadScene("SampleScene"); 
        Time.timeScale = 1F; 
    } 
 
    public void QuitToMainMenu() 
    { 
        SceneManager.LoadScene("SampleScene"); 
        Time.timeScale = 0F; 
    } 

} 

Class DisableBlock 
ublic class DisableBlock : MonoBehaviour 
{ 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (unit && unit is Character) 
        { 
            Destroy(gameObject); 
        } 
    } 
} 

Class FallBlock 
public class FallBlock : MonoBehaviour 
{ 
    private Vector3 direction; 
 
    private float delay = 0; 
 
    void Update() 
    { 
        Dead(); 
    } 
 
    private void Dead() 
    { 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position + 
transform.up * 1.0F, 0.05F); 
 
        if (colliders.Length > 0 && colliders.All(y => y.GetComponent<Character>())) 
        { 
            delay += Time.deltaTime; 
            if (delay >= 0.3) Destroy(gameObject); 
        } 
    } 
} 

Class Heart 
public class Heart : MonoBehaviour 
{ 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Character character = collision.GetComponent<Character>(); 
 
        if (character) 
        { 
            character.Lives++; 
            Destroy(gameObject); 
        } 
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    } 
} 

Class HorizontalMovablePlatform 
public class HorizontalMovablePlatform : MonoBehaviour 
{ 
    [SerializeField] 
    private float speed = 3.0F; 
 
    private Vector3 direction; 
 
    private SpriteRenderer sprite; 
 
    void Awake() 
    { 
        sprite = GetComponentInChildren<SpriteRenderer>(); 
    } 
 
    void Start() 
    { 
        direction = -transform.right; 
    } 
 
    void Update() 
    { 
        Move(); 
    } 
 
    private void Move() 
    { 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position + 
transform.right * direction.x * 2.0F, 0.1F); 
 
        if (colliders.Length > 0 && colliders.All(x => !x.GetComponent<Character>()) && 
colliders.All(x => !x.GetComponent<Bullet>()) && colliders.All(x => 
!x.GetComponent<QuestTrigger>())) direction *= -1.0F; // ȣȢȖȢȤȢȦ ȣȤȜ ȥȦȢȟȞȡȢȖșȡȜȜ 
        transform.position = Vector3.MoveTowards(transform.position, transform.position + 
direction, speed * Time.deltaTime); // ȘȖȜȚșȡȜș 
    } 
} 

Class InstructionMenu 
public class InstructionMenu : MonoBehaviour 
{ 
    public InstructionMenu instructionMenu; 
    public MainMenu mainMenu; 
    public Text text; 
 
    public void NextScreen() 
    { 
        instructionMenu.gameObject.SetActive(false); 
        Time.timeScale = 1F; 
    } 
} 

Class LivesBar 
public class LivesBar : MonoBehaviour 
{ 
    const int lives = 5; 
 
    private Transform[] hp = new Transform[lives]; 
 
    private Character character; 
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    private void Awake() 
    { 
        character = FindObjectOfType<Character>(); 
 
        for (int i = 0; i < hp.Length; i++)  
        { 
            hp[i] = transform.GetChild(i); 
        } 
    } 
 
    public void Refresh() 
    { 
        for (int i = 0; i < hp.Length; i++) 
        { 
            if (i < character.Lives) hp[i].gameObject.SetActive(true); 
            else hp[i].gameObject.SetActive(false); 
        } 
    } 
} 

Class MainMenu 
public class MainMenu : MonoBehaviour 
{ 
    public MainMenu mainMenu; 
    public InstructionMenu instructionMenu; 
 
    private void Start() 
    { 
        Time.timeScale = 0F; 
    } 
 
    public void Play() 
    { 
        instructionMenu.gameObject.SetActive(true); 
        mainMenu.gameObject.SetActive(false); 
    } 
 
    public void Exit() 
    { 
        Application.Quit(); 
    } 
} 

Class Monster 
public class Monster : Unit 
{ 
    protected virtual void Awake() { } 
    protected virtual void Start() { } 
    protected virtual void Update() { } 
 
 
    protected virtual void OnTriggerEnter2D(Collider2D collision) 
    { 
        Bullet bullet = collision.GetComponent<Bullet>(); 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (bullet) 
        { 
            ReceiveDamage(); 
            FindObjectOfType<ScoreBar>().Score += 5; 
        } 
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        if (unit && unit is Character) 
        { 
            if (Mathf.Abs(unit.transform.position.x - transform.position.x) < 0.7F) 
            { 
                ReceiveDamage(); 
                FindObjectOfType<ScoreBar>().Score += 10; 
            } 
            else unit.ReceiveDamage(); 
        } 
    } 
} 

Class MoveableMonster 
public class MoveableMonster : Monster 
{ 
    [SerializeField] 
    private float speed = 3.0F; 
 
    private Vector3 direction; 
 
    private SpriteRenderer sprite; 
 
    protected override void Awake() 
    { 
        sprite = GetComponentInChildren<SpriteRenderer>(); 
    } 
 
    protected override void Start() 
    { 
        direction = -transform.right; 
    } 
 
    protected override void Update() 
    { 
        Move(); 
    } 
 
    protected override void OnTriggerEnter2D(Collider2D collision) 
    { 
        Bullet bullet = collision.GetComponent<Bullet>(); 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (bullet) 
        { 
            ReceiveDamage(); 
            FindObjectOfType<ScoreBar>().Score += 5; 
        } 
 
        if (unit && unit is Character) 
        { 
            if (Mathf.Abs(unit.transform.position.x - transform.position.x) < 0.7F) 
            { 
                ReceiveDamage(); 
                FindObjectOfType<ScoreBar>().Score += 15; 
            } 
            else unit.ReceiveDamage(); 
        } 
    } 
 
    private void Move() 
    { 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position + 
transform.up * 0.5F + transform.right * direction.x * 0.5F, 0.05F); 
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        if (colliders.Length > 0 && colliders.All(x => !x.GetComponent<Character>()) && 
colliders.All(x => !x.GetComponent<Bullet>()) && colliders.All(x => 
!x.GetComponent<QuestTrigger>())) direction *= -1.0F; 
        transform.position = Vector3.MoveTowards(transform.position, transform.position + 
direction, speed * Time.deltaTime); 
 
        sprite.flipX = direction.x < 0.0F; // ȣȢȖȢȤȢȦ ȥȣȤȔȝȦȔ ȣȤȜ ȥȦȢȟȞȡȢȖșȡȜȜ 
    } 
} 

Class PauseMenu 
public class PauseMenu : MonoBehaviour 
{ 
    public PauseMenu pauseMenu; 
    public MainMenu mainMenu; 
 
    public void ResumeGame() 
    { 
        Time.timeScale = 1F; 
        pauseMenu.gameObject.SetActive(false); 
    } 
 
    public void QuitToMainMenu() 
    { 
        SceneManager.LoadScene("SampleScene"); 
        Time.timeScale = 0F; 
    } 
 
    private void Update() 
    { 
        if (Input.GetButtonDown ("Cancel") && (Time.timeScale == 0)) ResumeGame(); 
    } 
} 

Class QuestMenu 
public class QuestMenu : MonoBehaviour 
{ 
    private Character character; 
    //ȕȢȤȘ 
    private QuestMenu questBoard; 
    public Text qText; 
    public Text[] answerText; 
    public Text result; 
 
    //ȖȢȣȤȢȥȯ Ȝ ȢȦȖșȦȯ 
    public QuestionList[] questions; 
    QuestionList currentQ; 
    List<object> qList; 
    int randQ; 
    private int questCount = 4; 
    private int rightCount = 0; 
    private int wrongCount = 0; 
 
    void Start() 
    { 
        questBoard = gameObject.GetComponent<QuestMenu>(); 
        character = FindObjectOfType<Character>(); 
        qList = new List<object>(questions); 
        QuestionGenerate(); 
        Pause(); 
    } 
 
    public void AnswerButton(int index) 
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    { 
        if (answerText[index].text.ToString() == currentQ.answers[0]) 
        { 
            result.text = "ВșȤȡȢ!"; 
            rightCount++; 
            FindObjectOfType<ScoreBar>().Score += 50; 
        } 
        else 
        { 
            result.text = "ǭșȖșȤȡȢ!"; 
            wrongCount++; 
        } 
        if (rightCount == 5) 
        { 
            character.Lives++; 
            rightCount = 0; 
        } 
        if (wrongCount == 3) 
        { 
            character.Lives--; 
            wrongCount = 0; 
        } 
        qList.RemoveAt(randQ); 
        QuestionGenerate(); 
    } 
 
    void QuestionGenerate() 
    { 
        if (questCount > 0) 
        {  
            randQ = Random.Range(0, qList.Count); 
            currentQ = qList[randQ] as QuestionList; 
            qText.text = currentQ.question; 
            questCount--; 
            List<string> answers = new List<string>(currentQ.answers); 
            for (int i = 0; i < currentQ.answers.Length; i++) 
            { 
                int rand = Random.Range(0, answers.Count); 
                answerText[i].text = answers[rand]; 
                answers.RemoveAt(rand); 
            } 
        } 
        else 
        { 
            Resume(); 
            questCount = 4; 
            QuestionGenerate(); 
        } 
} 
 
    public void Pause() 
    { 
        Time.timeScale = 0F; 
    } 
 
    public void Resume() 
    { 
        Time.timeScale = 1F; 
        questBoard.gameObject.SetActive(false); 
    } 
} 
 
[System.Serializable] 
public class QuestionList 
{ 
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    public string question; 
    public string[] answers = new string[4]; 
} 

Class QuestTrigger 
public class QuestTrigger : MonoBehaviour 
{ 
    public QuestMenu questBoard; 
    private QuestTrigger qTrigger; 
 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (unit && unit is Character) 
        { 
            questBoard.gameObject.SetActive(true); 
            qTrigger = gameObject.GetComponent<QuestTrigger>(); 
            qTrigger.gameObject.SetActive(false); 
            Time.timeScale = 0F; 
        }  
    } 
} 

Class Restart 
public class Restart : MonoBehaviour 
{ 
    public void RestartGame() 
    { 
        SceneManager.LoadScene("SampleScene"); 
    } 
} 

Class ScoreBar 
public class ScoreBar : MonoBehaviour 
{ 
    public Text Number; 
    public int Score { set; get; } 
 
    void Update() 
    { 
        Number.text = Score.ToString(); 
    } 
} 

Class ShootableMonster 
public class ShootableMonster : Monster 
{ 
    [SerializeField] 
    private float rate = 2.0F; 
    [SerializeField] 
    private Color bulletColor = Color.white; 
 
    private Bullet bullet; 
 
    protected override void Awake() 
    { 
        bullet = Resources.Load<Bullet>("Bullet"); 
    } 
 
    protected override void Start() 
    { 
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        InvokeRepeating("Shoot", 0.2F * rate, rate); 
    } 
 
    private void Shoot() 
    { 
        Vector3 position = transform.position; position.y += 0.5F; position.x += -0.8F; 
        Bullet newBullet = Instantiate(bullet, position, bullet.transform.rotation) as 
Bullet; 
 
        newBullet.Parent = gameObject; 
        newBullet.Direction = -newBullet.transform.right; 
        newBullet.Color = bulletColor; 
    } 
 
    protected override void OnTriggerEnter2D(Collider2D collision) 
    { 
        Bullet bullet = collision.GetComponent<Bullet>(); 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (bullet) 
        { 
            ReceiveDamage(); 
            FindObjectOfType<ScoreBar>().Score += 5; 
        } 
 
        if (unit && unit is Character) 
        { 
            if (Mathf.Abs(unit.transform.position.x - transform.position.x) < 0.65F) 
            { 
                ReceiveDamage(); 
                FindObjectOfType<ScoreBar>().Score += 20; 
            } 
            else unit.ReceiveDamage(); 
        } 
    } 
} 

Class SpikeFall 
public class SpikeFall : Spike 
{ 
    private Character character; 
 
    private void Start() 
    { 
        character = FindObjectOfType<Character>(); 
    } 
 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (unit && character) 
        { 
            character.transform.position = character.savedPosition - 0.8F * 
character.direction; 
            character.ReceiveDamage(); 
        } 
    } 
} 

Class VerticalMovablePlatform 
public class VerticalMovablePlatform : MonoBehaviour 
{ 
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    [SerializeField] 
    private float speed = 3.0F; 
 
    private Vector3 direction; 
 
    private SpriteRenderer sprite; 
 
    void Start() 
    { 
        direction = transform.up; 
    } 
 
    void Update() 
    { 
        Move(); 
    } 
 
    private void Move() 
    { 
        if (transform.position.y > 3.5f) 
            direction *= -1.0F; 
 
        if (transform.position.y < -2f) 
            direction *= -1.0F; 
 
        transform.position = Vector3.MoveTowards(transform.position, transform.position + 
direction, speed * Time.deltaTime); 
    } 
} 

Class VerticalMovingMonster 
public class VerticalMovingMonster : Monster 
{ 
    [SerializeField] 
    private float speed = 3.0F; 
 
    private Vector3 direction; 
 
    private SpriteRenderer sprite; 
 
    protected override void Awake() 
    { 
        sprite = GetComponentInChildren<SpriteRenderer>(); 
    } 
 
    protected override void Start() 
    { 
        direction = transform.up; 
    } 
 
    protected override void Update() 
    { 
        Move(); 
    } 
 
    protected override void OnTriggerEnter2D(Collider2D collision) 
    { 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (unit && unit is Character) 
        { 
            unit.ReceiveDamage(); 
        } 
    } 
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    private void Move() 
    { 
        Collider2D[] colliders = Physics2D.OverlapCircleAll(transform.position + 
transform.up * direction.y * 0.5F, 0.05F); 
 
        if (colliders.Length > 0 && colliders.All(y => !y.GetComponent<Character>()) &&  
            colliders.All(y => !y.GetComponent<Bullet>()) && colliders.All(y => 
!y.GetComponent<Coin>())) direction *= -1.0F; 
        transform.position = Vector3.MoveTowards(transform.position, transform.position + 
direction, speed * Time.deltaTime); 
 
        sprite.flipY = -direction.y < 0.0F; 
    } 
} 

Class WinMenu 
public class WinMenu : MonoBehaviour 
{ 
    public DeathMenu winMenu; 
    public Text comment; 
    private int localResult = 0; 
 
    private void OnTriggerEnter2D(Collider2D collision) 
    { 
        Unit unit = collision.GetComponent<Unit>(); 
 
        if (unit && unit is Character) 
        { 
            localResult = FindObjectOfType<ScoreBar>().Score; 
            comment.text = ($"ВȔȬ ȥȫșȦ: {localResult}\n"); 
 
            if (localResult < 800) 
                comment.text += "ǯȢȣȤȢȕȧȝȦș șȭș ȤȔț."; 
            else if (localResult > 800 && localResult < 1200) 
                comment.text += "ǭȧȚȡȢ ȣȢȥȦȔȤȔȦȰȥя!"; 
            else if (localResult > 1200 && localResult < 1600) 
                comment.text += "ǭșȣȟȢȩȢ!"; 
            else if (localResult > 1600 && localResult < 2000) 
                comment.text += "ХȢȤȢȬȢ!"; 
            else if (localResult > 2000 && localResult < 2500) 
                comment.text += "ǮȦȟȜȫȡȢ! Вȯ - ȠȢȟȢȘșȪ."; 
            else if (localResult > 2500) 
                comment.text += "ǫșȗșȡȘȔȤȡȢ! ǬȢș ȣȢȫȦșȡȜș!"; 
 
            winMenu.gameObject.SetActive(true); 
            Time.timeScale = 0F; 
        } 
    } 
} 
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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 22 ɧɚɢɦɟɧɨɜɚɧɢɹ. 

 

ɗɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 

 

 

 

 

«____» ____________ 2020 ɝ. 
 

____________________ Ȼɨɛɨɧɚɤɨɜ Ʉɨɧɫɬɚɧɬɢɧ ȼɥɚɞɢɦɢɪɨɜɢɱ 
ɩɨɞɩɢɫɶ    

 



 

 



 


