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ɢɡɭɱɟɧɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python», ɫɨɞɟɪɠɢɬ 65 ɫɬɪɚɧɢɰ , 56 ɪɢɫɭɧɤɨɜ, 
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ɉɊɈȿɄɌ, UNITY, ɊȺɁɊȺȻɈɌɄȺ, ɋɂɋɌȿɆȺ, ɂɁɍɑȿɇɂȿ, C#, 3D, 
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Ɉɛɴɟɤɬ ȼɄɊ: ɨɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɨɜ ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

ɉɪɟɞɦɟɬ ȼɄɊ: ɪɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Python. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɫɨɡɞɚɧɢɟ ɢɝɪɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Python. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ȼɄɊ: ⎯ ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. ⎯ Ɉɩɪɟɞɟɥɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ. ⎯ ȼɵɩɨɥɧɢɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɝɪ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɨɯɨɠɟɣ 

ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. ⎯ Ɋɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ.  ⎯ Ɋɚɫɫɱɢɬɚɬɶ ɡɚɬɪɚɬɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɜɵɝɨɞɭ ɩɪɨɟɤɬɚ, ɨɩɪɟɞɟɥɢɬɶ 

ɪɢɫɤɢ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɠɟɧ ɩɪɨɟɤɬ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɥɢɡɚɰɢɢ ɰɟɥɢ ɢ ɡɚɞɚɱ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɫɨɡɞɚɧɚ ɢɝɪɚ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɢɝɪɚ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɨɜɵɲɟɧɢɸ ɢɧɬɟɪɟɫɚ ɫɬɭɞɟɧɬɨɜ 

ɤ ɹɡɵɤɭ Python. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɡɚɞɚɧɢɸ ɏɌɂ — ɮɢɥɢɚɥɚ ɋɎɍ. 

  



 
   

 

 

SUMMARY 

The theme of the graduation thesis is «Development of “Python” Language-
learning Software Package Game». It contains 65 pages, 56 figures, 5 tables, 4 
formulae, 9 reference items. 

PROJECT, UNITY, DEVELOPMENT, SYSTEM, STUDY, C #, 3D, GAME, 
EFFICIENCY, EXPLOITATION. 

The object of the graduation thesis: teaching students the Python programming 
language. 

The subject of the graduation thesis: development of a game for learning the 
Python programming language. 

The purpose of the graduation thesis: creating a game for learning the Python 
programming language. 

Objectives of the graduation thesis: ⎯ to analyze the workflow activity of KhTI - branch of Siberian Federal 

University; ⎯ to determine customer requirements; ⎯ to make comparative analysis of games in a similar field of activity; ⎯ to develop a game according to customer requirements; ⎯ to calculate costs and economic benefits of the project, to determine 

risks to which the project is exposed. 

As a result of implementation of the purpose and objectives of the graduation 

thesis, a game for learning the Python programming language has been developed 

and designed. 

The developed game will help to increase students' interest in the Python 

language. 

The work has been carried out by order of KhTI - branch of Siberian Federal 

University. 

English language supervisor     N.V. Chezybaeva signature, 

date   (full name) 
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ȼȼȿȾȿɇɂȿ 

 

ɂɫɯɨɞɹ ɢɡ ɫɬɚɬɢɫɬɢɤɢ, ɜ ɦɢɪɟ ɬɪɟɬɶ ɧɚɫɟɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ 

ɢɝɪɨɜɵɯ ɩɪɢɥɨɠɟɧɢɣ. ɂɡ ɧɢɯ 95% ɹɜɥɹɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɦɨɛɢɥɶɧɵɯ ɢɝɪ. ȼ 

ɬɨ ɠɟ ɜɪɟɦɹ ɜ Ɋɨɫɫɢɢ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɚɫɟɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬ ɤɨɦɩɶɸɬɟɪɵ ɤɚɤ 

ɩɥɚɬɮɨɪɦɭ ɞɥɹ ɢɝɪ. ɍɜɥɟɱɟɧɢɹ, ɩɪɟɞɥɚɝɚɟɦɵɟ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɢɝɪɚɦɢ, 

ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɪɚɡɧɨɨɛɪɚɡɧɟɟ ɢ ɡɚɬɪɚɝɢɜɚɸɬ ɜɫɟ ɛɨɥɶɲɭɸ ɚɭɞɢɬɨɪɢɸ, ɜ ɬɨɠɟ 

ɜɪɟɦɹ ɤɚɤ ɤɨɦɩɶɸɬɟɪɵ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɱɚɳɟ ɷɥɟɦɟɧɬɨɦ ɛɵɬɚ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɱɟɥɨɜɟɤɚ. Ɍɟɦɚ ɢɝɪ ɜ ɨɛɭɱɟɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɣ 

ɢɧɬɟɪɟɫɵ, ɩɨɬɨɦɭ ɱɬɨ ɫ ɪɚɡɜɢɬɢɟɦ ɢ ɪɚɫɲɢɪɟɧɢɟɦ ɦɧɨɝɢɯ ɢɧɞɭɫɬɪɢɣ ɜ ɫɮɟɪɟ 

ɪɚɡɜɥɟɱɟɧɢɣ ɢ ɞɨɫɭɝɚ, ɢɝɪɵ ɫɬɚɥɢ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɵ ɢ ɫ ɩɨɦɨɳɶɸ ɢɝɪ ɦɨɠɧɨ 

ɩɪɢɜɥɟɱɶ ɜɧɢɦɚɧɢɟ ɧɟ ɬɨɥɶɤɨ ɲɤɨɥɶɧɢɤɨɜ ɢ ɫɬɭɞɟɧɬɨɜ, ɧɨ ɬɚɤɠɟ ɜɡɪɨɫɥɵɯ. 

ɂɝɪɵ ɨɤɚɡɵɜɚɸɬ ɜɫɟ ɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɛɵɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɫɬɚɧɨɜɹɬɫɹ 

ɩɪɨɛɥɟɦɨɣ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɥɸɞɟɣ, ɜɵɡɵɜɚɹ ɡɚɜɢɫɢɦɨɫɬɶ. ɑɚɫɬɨ ɬɚɤɚɹ 

ɡɚɜɢɫɢɦɨɫɬɶ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɬɭɞɟɧɬɨɜ ɢ ɲɤɨɥɶɧɢɤɨɜ, ɦɟɲɚɹ 

ɢɯ ɨɛɭɱɟɧɢɸ. ɉɨɷɬɨɦɭ ɧɟɤɨɬɨɪɵɟ ɪɚɡɪɚɛɨɬɱɢɤɢ ɢɝɪ ɞɟɥɚɸɬ ɬɚɤɢɟ ɢɝɪɵ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɛɭɱɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɧɚɜɵɤɭ. 

ɉɪɟɞɩɨɫɵɥɤɚɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɧɧɨɣ ɢɝɪɵ ɹɜɥɹɟɬɫɹ ɭɫɢɥɟɧɢɟ ɢɧɬɟɪɟɫɚ 

ɭɱɚɳɢɯɫɹ ɤ ɢɡɭɱɟɧɢɸ ɹɡɵɤɚ Python. 

ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɜɫɟ ɫɥɨɠɧɟɟ ɫɬɚɧɨɜɢɬɫɹ ɩɪɢɜɥɟɱɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɤ 

ɭɱɟɛɟ. ɂɝɪɵ ɡɚɧɢɦɚɸɬ ɫɟɣɱɚɫ ɧɟɦɚɥɨɟ ɦɟɫɬɨ ɜ ɠɢɡɧɢ ɫɬɭɞɟɧɬɨɜ, ɩɨɷɬɨɦɭ ɱɬɨɛɵ 

ɩɪɢɜɥɟɱɶ ɜɧɢɦɚɧɢɟ ɫɬɭɞɟɧɬɨɜ ɤ ɨɛɭɱɟɧɢɸ, ɛɭɞɟɬ ɫɨɡɞɚɧɚ ɢɝɪɚ ɞɥɹ ɨɛɭɱɟɧɢɹ 

ɫɬɭɞɟɧɬɨɜ ɨɫɧɨɜɚɦ ɹɡɵɤɚ Python. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ, 

ɨɛɭɱɚɸɳɭɸ ɫɬɭɞɟɧɬɚ ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. 

Ɂɚɞɚɱɢ: 

- ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. 

- Ɉɩɪɟɞɟɥɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ. 
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- ȼɵɩɨɥɧɢɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɝɪ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɨɯɨɠɟɣ 

ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

- Ɋɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ.  

- Ɋɚɫɫɱɢɬɚɬɶ ɡɚɬɪɚɬɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɜɵɝɨɞɭ ɩɪɨɟɤɬɚ, ɨɩɪɟɞɟɥɢɬɶ 

ɪɢɫɤɢ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɠɟɧ ɩɪɨɟɤɬ. 
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1 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

1.1 Ʉɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɮɟɞɟɪɚɥɶɧɨɝɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɜɵɫɲɟɝɨ 

ɨɛɪɚɡɨɜɚɧɢɹ «ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ». 

Ɇɢɫɫɢɟɣ 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 ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɨɱɧɨɣ, ɨɱɧɨ-ɡɚɨɱɧɨɣ ɢ ɡɚɨɱɧɨɣ 

ɮɨɪɦɚɦ ɩɨ 1 ɧɚɩɪɚɜɥɟɧɢɸ ɫɩɟɰɢɚɥɢɬɟɬɚ ɢ 6 ɧɚɩɪɚɜɥɟɧɢɹɦ ɛɚɤɚɥɚɜɪɢɚɬɚ, 2 

ɧɚɩɪɚɜɥɟɧɢɸ ɦɚɝɢɫɬɪɚɬɭɪɵ. ȼɟɞɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢ ɛɚɤɚɥɚɜɪɨɜ ɜ 

ɫɥɟɞɭɸɳɢɯ ɨɛɥɚɫɬɹɯ: ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ; ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ ɢ 

ɦɚɬɟɪɢɚɥɨɨɛɪɚɛɨɬɤɚ; ɫɬɪɨɢɬɟɥɶɫɬɜɨ; ɷɤɨɧɨɦɢɤɚ; ɬɪɚɧɫɩɨɪɬ; ɢɧɮɨɪɦɚɬɢɤɚ.[1] 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 09.03.03 «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ» ɝɨɬɨɜɢɬ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɥɹ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɨɬɪɚɫɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. ȼɚɠɧɨ 

ɜɧɟɞɪɹɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ ɢ ɫɩɨɫɨɛɵ ɢɯ ɭɫɜɨɟɧɢɹ ɞɥɹ ɭɫɩɟɲɧɨɣ ɩɨɞɝɨɬɨɜɤɢ 

ɫɩɟɰɢɚɥɢɫɬɨɜ ɞɚɧɧɨɣ ɫɮɟɪɵ. 

Ɉɞɧɨɣ ɢɡ ɨɫɨɛɨ ɜɚɠɧɵɯ ɞɢɫɰɢɩɥɢɧ ɹɜɥɹɟɬɫɹ “əɡɵɤɢ ɢ ɫɢɫɬɟɦɵ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ”. ɋɬɭɞɟɧɬɵ ɢɡɭɱɚɸɬ ɧɟɫɤɨɥɶɤɨ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 
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Ɋɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɹɡɵɤɚ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɢɧɬɟɪɟɫ ɤ ɢɡɭɱɟɧɢɸ 

ɩɪɟɞɦɟɬɚ. 

1.2 Ȼɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ɉɛɨɫɧɨɜɚɧɢɟ ɞɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɤɭɪɫɵ ɩɨ ɨɛɭɱɟɧɢɸ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 

ɞɟɧɶ ɧɟɦɧɨɝɨ ɭɫɬɚɪɟɥɢ ɢ ɬɪɟɛɭɸɬ ɧɨɜɨɜɜɟɞɟɧɢɣ ɜ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ 

ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɜ ɨɛɭɱɟɧɢɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ. 

ɋɬɭɞɟɧɬ ɜɵɩɨɥɧɹɟɬ ɡɚɞɚɧɢɹ ɧɚ ɩɥɚɬɮɨɪɦɟ ȿ-ɤɭɪɫɨɜ, ɜɵɩɨɥɧɹɟɬ 

ɩɨɫɬɚɜɥɟɧɧɵɟ ɟɦɭ ɡɚɞɚɧɢɹ ɢ ɢɡɭɱɚɟɬ ɥɟɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ. 

IDEF0 – ɷɬɨ ɦɟɬɨɞɨɥɨɝɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ 

ɩɨɡɜɨɥɹɟɬ ɝɪɚɮɢɱɟɫɤɢ ɪɚɫɫɦɨɬɪɟɬɶ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ ɢ ɜɵɝɥɹɞɢɬ ɤɚɤ ɜɡɚɢɦɨɫɜɹɡɶ 

ɮɭɧɤɰɢɣ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɏɌɂ– 

ɮɢɥɢɚɥɚ ɋɎɍ. 

 

 

Ɋɢɫɭɧɨɤ 1 – IDEF0 ɪɚɛɨɬɵ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ 
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ȼɯɨɞ: ɉɨɫɬɭɩɥɟɧɢɟ ɫɬɭɞɟɧɬɚ ɧɚ ɤɭɪɫ. 

ȼɵɯɨɞ: ɋɬɭɞɟɧɬ, ɩɨɥɭɱɢɜɲɢɣ ɡɧɚɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɟ: Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɪɚɡɨɜɚɧɢɢ», ɎȽɈɋ ȼɈ, Ʌɢɰɟɧɡɢɹ 

ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɇɟɯɚɧɢɡɦɵ: ɉɪɟɩɨɞɚɜɚɬɟɥɢ ɢɧɫɬɢɬɭɬɚ, Ʉɚɮɟɞɪɚ “ɉɂɆɢȿȾ”, ɍɱɟɛɧɵɣ 

ɦɚɬɟɪɢɚɥ. 

ɉɨɫɥɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɞɟɤɨɦɩɨɡɢɰɢɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ 

«Ɉɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɚ», ɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.  
 

 

Ɋɢɫɭɧɨɤ 2 –IDEF0 ɞɟɤɨɦɩɨɡɢɰɢɹ ɪɚɛɨɬɵ ɏɌɂ– ɮɢɥɢɚɥɚ ɋɎɍ 

 

ɑɚɫɬɨ ɭɫɜɨɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɫɬɭɞɟɧɬɚ ɫɥɨɠɧɚɹ ɡɚɞɚɱɚ. Ɉɱɟɧɶ ɫɥɨɠɧɨ 

ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɭɱɟɛɟ ɜɨ ɜɪɟɦɹ ɫɬɭɞɟɧɱɟɫɤɨɣ ɠɢɡɧɢ. ɑɬɨɛɵ 

ɱɚɫɬɢɱɧɨ ɪɟɲɢɬɶ ɷɬɭ ɩɪɨɛɥɟɦɭ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɫɬɚɪɚɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɬɶ 

ɭɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɫɞɟɥɚɬɶ ɟɝɨ ɛɨɥɟɟ ɩɨɧɹɬɧɵɦ. Ɉɞɧɨɣ ɢɡ ɮɨɪɦ 

ɩɨɞɚɱɢɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɸɬɫɹ ɨɛɭɱɚɸɳɢɟ ɢɝɪɵ. 
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1.3 ɉɪɢɧɰɢɩɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɟɚɥɢɡɭɟɦɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɵ  

 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɢɝɪɚ ɞɨɥɠɧɚ ɨɛɭɱɚɬɶ ɫɬɭɞɟɧɬɚ ɨɫɧɨɜɚɦ ɹɡɵɤɚ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python. ɇɨɜɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɞɨɫɬɭɩɧɵ 

ɭɪɨɜɧɢ ɤɪɨɦɟ ɩɟɪɜɨɝɨ. ɂɝɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɬɪɟɛɨɜɚɬɟɥɶɧɨɣ ɤ ɤɨɦɩɶɸɬɟɪɚɦ 

ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. ɉɪɢɟɦɤɚ ɩɪɨɝɪɚɦɦɵ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨɫɥɟ 

ɩɟɪɢɨɞɚ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɝɪɚɦɦɵ. ȿɫɥɢ ɢɝɪɚ ɪɚɛɨɬɚɟɬ ɤɨɪɪɟɤɬɧɨ ɢ 

ɭɫɬɨɣɱɢɜɨ ɜ ɬɟɱɟɧɢɟ 7-ɢ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ, ɩɟɪɢɨɞ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɱɢɬɚɟɬɫɹ ɡɚɜɟɪɲɟɧɧɵɦ. ɂɫɩɨɥɧɢɬɟɥɶ ɨɛɹɡɭɟɬɫɹ ɫɨɩɪɨɜɨɠɞɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ 

ɩɪɨɞɭɤɬ ɜ ɬɟɱɟɧɢɟ 1-ɝɨ ɦɟɫɹɰɚ ɫ ɧɚɱɚɥɚ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɫɬɪɚɧɹɬɶ ɜɫɟ 

ɧɟɞɨɪɚɛɨɬɤɢ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɜ ɢɝɪɟ ɡɚɞɚɧɢɹ ɢ ɦɟɬɨɞɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɞɨɥɠɧɵ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɩɪɨɝɪɚɦɦɟ ɞɢɫɰɢɩɥɢɧɵ «əɡɵɤɢ ɢ ɫɢɫɬɟɦɵ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ», ɩɪɟɩɨɞɚɜɚɟɦɨɣ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ». 

ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɪɢɧɰɢɩɵ — ɷɬɨ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɞɥɹ ɪɚɛɨɬɵ 

ɢɝɪɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɩɪɢɜɥɟɱɶ ɢɧɬɟɪɟɫ ɫɬɭɞɟɧɬɨɜ ɤ ɢɡɭɱɟɧɢɸ ɹɡɵɤɚ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python.  

 

1.4 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɨɛɭɱɚɸщɢɯ ɢɝɪ 

 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɝɪ ɪɚɡɥɢɱɧɵɯ 

ɠɚɧɪɨɜ. Ɉɞɧɚɤɨ ɫɟɝɦɟɧɬ ɨɛɭɱɚɸɳɢɯ ɢɝɪ ɨɱɟɧɶ ɦɚɥ. ɗɬɨ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ 

ɧɟɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɜ ɷɬɨɦ ɠɚɧɪɟ ɢɝɪ. Ɉɫɧɨɜɧɚɹ ɦɚɫɫɚ ɢɝɪ 

ɷɬɨɝɨ ɠɚɧɪɚ ɫɞɟɥɚɧɚ ɞɥɹ ɲɤɨɥɶɧɢɤɨɜ ɢ ɞɨɲɤɨɥɶɧɢɤɨɜ. Ɉɞɧɚɤɨ ɨɛɭɱɚɸɳɢɟ 

ɢɝɪɵ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ ɜɫɟ ɠɟ ɟɫɬɶ.  

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɚɧɚɥɨɝɢ ɨɛɭɱɚɸɳɢɯ ɢɝɪ ɩɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ: 
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− Python Challenge. ȼɫɟ ɭɪɨɜɧɢ ɩɪɨɯɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɬɵɯ ɢ 

ɨɱɟɧɶ ɤɨɪɨɬɤɢɯ ɫɤɪɢɩɬɨɜ. Ȼɨɥɶɲɢɧɫɬɜɨ ɡɚɞɚɱ ɦɨɠɧɨ ɪɟɲɢɬɶ ɧɚ ɥɸɛɨɦ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɧɨ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ ɜɫё-ɬɚɤɢ ɬɪɟɛɭɟɬɫɹ ɡɧɚɧɢɟ Python. 

ȼɢɞ ɢɝɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɉɛɭɱɚɸɳɚɹ ɢɝɪɚ Python Challenge  

 

− JSdares. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɝɞɟ ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɢɝɪɵ ɧɚ JavaScript. 

Ⱦɨɥɝɨɫɪɨɱɧɚɹ ɰɟɥɶ ɩɪɨɟɤɬɚ - ɪɚɫɲɢɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɱɟɥɨɜɟɱɟɫɬɜɚ, ɫɟɪɶɟɡɧɨ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ. Ʉɪɚɬɤɨɫɪɨɱɧɚɹ - ɫɞɟɥɚɬɶ ɩɪɨɰɟɫɫ 
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ɪɟɚɥɢɡɚɰɢɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ɢɞɟɣ ɩɪɨɫɬɵɦ ɢ ɭɞɨɛɧɵɦ. ɂɝɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 4. 

 

 

Ɋɢɫɭɧɨɤ 4 – ɂɝɪɚ JSdares  

 

− Robozzle. ɂɝɪɚ ɩɨɦɨɠɟɬ ɪɚɡɜɢɬɶ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ, ɚ ɬɚɤɠɟ 

ɭɦɟɧɢɟ ɢɫɤɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. ɉɪɚɜɢɥɚ ɩɪɨɫɬɵ: 

ɜ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɧɭɠɧɨ ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɪɨɛɨɬɚ, ɱɬɨɛɵ ɫɨɛɪɚɬɶ ɡɜɟɡɞɵ, 

ɢɫɩɨɥɶɡɭɹ ɬɚɤɢɟ ɤɨɦɚɧɞɵ, ɤɚɤ "ɞɜɢɝɚɬɶɫɹ ɜɩɟɪɟɞ", "ɩɨɜɟɪɧɭɬɶ ɧɚɩɪɚɜɨ", ɢ 

"ɩɨɜɬɨɪɢɬɶ". ɋ ɤɚɠɞɵɦ ɭɪɨɜɧɟɦ ɡɚɞɚɱɢ ɫɬɚɧɨɜɹɬɫɹ ɜɫё ɫɥɨɠɧɟɟ. ɂɝɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 

Ɋɢɫɭɧɨɤ 5 – ɂɝɪɚ Robozzle 
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− CodeCombat. ɗɬɚ ɛɪɚɭɡɟɪɧɚɹ RPG ɢɝɪɚ ɩɨɦɨɠɟɬ ɜ ɢɡɭɱɟɧɢɢ 

JavaScript. Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɛɥɨɤɨɜ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɚɡɛɢɬɵ ɧɚ ɭɪɨɜɧɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɪɨɯɨɠɞɟɧɢɹ 37-ɦɢ ɭɪɨɜɧɟɣ ɩɟɪɜɨɝɨ ɛɥɨɤɚ ɛɭɞɟɬ ɡɧɚɤɨɦɫɬɜɨ ɫ 

ɫɢɧɬɚɤɫɢɫɨɦ, ɦɟɬɨɞɚɦɢ ɢ ɩɪɨɱɢɦɢ ɛɚɡɨɜɵɦɢ ɩɨɧɹɬɢɹɦɢ. ɋ ɤɚɠɞɵɦ ɭɪɨɜɧɟɦ 

ɫɥɨɠɧɨɫɬɶ ɢ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɩɥɚɜɧɨ ɜɨɡɪɚɫɬɚɸɬ. ɂɝɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6.  

 

 

Ɋɢɫɭɧɨɤ 6 – ɂɝɪɚ Codecombat 

 

ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɚɧɚɥɨɝɨɜ ɨɛɭɱɚɸɳɢɯ ɢɝɪ ɛɵɥ ɜɵɛɪɚɧ ɦɟɬɨɞ 

ɜɢɡɭɚɥɶɧɨɣ ɞɟɦɨɧɫɬɪɚɰɢɢ ɜɚɪɢɚɧɬɨɜ ɢ ɜɵɛɨɪɟ ɫɞɟɥɚɧɧɵɯ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ 

Python ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɧɫɨɥɢ. ɂɝɪɚ ɩɨɤɚɡɵɜɚɟɬ ɥɟɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɱɟɪɟɡ 

ɪɚɡɦɟɳɟɧɧɵɟ ɧɚ ɭɪɨɜɧɹɯ ɡɚɩɢɫɤɢ. Ɍɚɤɠɟ ɟɫɬɶ ɫɩɟɰɢɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ 

ɩɨɤɚɡɵɜɚɸɳɢɣ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɤɨɧɫɨɥɶ ɢ ɫɟɣɮ ɤɨɬɨɪɵɣ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ 

ɜɜɨɞɟ ɩɪɚɜɢɥɶɧɵɯ ɨɬɜɟɬɨɜ. ȼɧɭɬɪɢ ɫɟɣɮɚ ɧɚɯɨɞɢɬɫɹ ɤɥɸɱ, ɨɬɤɪɵɜɚɸɳɢɣ ɞɜɟɪɶ, 

ɜɟɞɭɳɭɸ ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ ɢɥɢ ɜ ɝɥɚɜɧɨɟ ɦɟɧɸ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɷɬɨ 

ɩɨɫɥɟɞɧɢɣ ɭɪɨɜɟɧɶ. ɂɝɪɨɤ, ɩɨɹɜɢɜɲɢɫɶ ɧɚ ɭɪɨɜɧɟ ɞɨɥɠɟɧ ɪɟɲɢɬɶ ɡɚɞɚɱɭ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɟɝɨ ɷɤɪɚɧɚ. Ɉɧ ɦɨɠɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɡɚɩɢɫɤɚɦɢ, ɢɡɭɱɢɬɶ ɥɟɤɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɭɪɨɜɧɹ, ɡɚɣɞɹ ɜ 

ɤɨɧɫɨɥɶ ɩɨɞɫɜɟɱɟɧɧɨɝɨ ɦɨɧɢɬɨɪɚ ɤɨɦɩɶɸɬɟɪɚ ɢ, ɩɨɫɥɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɜɡɹɬɶ ɜ 
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ɨɬɤɪɵɜɲɟɦɫɹ ɫɟɣɮɟ ɤɥɸɱ ɢ ɨɬɤɪɵɬɶ ɞɜɟɪɶ, ɜɟɞɭɳɭɸ ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ 

ɢɥɢ ɜ ɝɥɚɜɧɨɟ ɦɟɧɸ. ɇɚɯɨɠɞɟɧɢɟ ɡɚɩɢɫɨɤ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɩɪɨɯɨɠɞɟɧɢɹ 

ɭɪɨɜɧɹ. 

 

1.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ. ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ ɢ ɡɚɞɚɱ 

 

ȼ ɫɢɫɬɟɦɟ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɥɟɞɭɸɳɢɣ ɮɭɧɤɰɢɨɧɚɥ: 

1. ȼɵɛɨɪ ɭɪɨɜɧɹ. 

2. ɂɧɫɬɪɭɤɰɢɹ ɤ ɭɩɪɚɜɥɟɧɢɸ. 

3. ȼɵɯɨɞ ɢɡ ɢɝɪɵ. 

4. ɇɚɱɚɥɨ ɧɨɜɨɣ ɢɝɪɵ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɢɪɚɬɶɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ 

ɞɨɤɭɦɟɧɬɵ: 

- ɇɨɬɚɰɢɹ ɨɩɢɫɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ IDEF0. 

- ISO / IEC 12207: 1995-08-01. 

- ȽɈɋɌ Ɋ ɂɋɈ/ɆɗɄ 12207-99 «ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ. 

ɉɪɨɰɟɫɫɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ». 

Ƚɨɫɬ 19.201-78 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɩɪɨɝɪɚɦɦɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ȿɋɉȾ). 

Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɨɞɟɪɠɚɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ. ɐɟɥɶ 

ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɐɟɥɶ: ɪɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ, ɨɛɭɱɚɸɳɭɸ ɨɫɧɨɜɚɦ ɹɡɵɤɚ Python. 

Ɂɚɞɚɱɢ: 

- ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ - ɮɢɥɢɚɥɚ ɋɎɍ. 

- Ɉɩɪɟɞɟɥɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ. 

- ȼɵɩɨɥɧɢɬɶ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɝɪ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɩɨɯɨɠɟɣ 

ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

- Ɋɚɡɪɚɛɨɬɚɬɶ ɢɝɪɭ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ.  
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- Ɋɚɫɫɱɢɬɚɬɶ ɡɚɬɪɚɬɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɜɵɝɨɞɭ ɩɪɨɟɤɬɚ, ɨɩɪɟɞɟɥɢɬɶ 

ɪɢɫɤɢ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɠɟɧ ɩɪɨɟɤɬ. 
 

1.6 ȼɵɛɨɪ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɫɪɟɞɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥ 

ɜɵɛɪɚɧ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ Unity. ȼ ɯɨɞɟ ɫɪɚɜɧɟɧɢɹ ɫ ɞɪɭɝɢɦɢ ɞɜɢɠɤɚɦɢ ɨɧ ɛɵɥ 

ɜɵɛɪɚɧ ɤɚɤ ɫɚɦɵɣ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɩɪɨɟɤɬɚ. ȼ ɤɚɱɟɫɬɜɟ ɫɪɚɜɧɟɧɢɹ ɛɵɥɢ 

ɩɪɢɜɟɞɟɧɵ ɬɚɤɢɟ ɢɝɪɨɜɵɟ ɞɜɢɠɤɢ ɤɚɤ: 

- Unity. 

- Unreal Engine 4 

- GameMakerStudio 2 

- Hero Engine 

 ɋɪɚɜɧɟɧɢɟ ɞɚɧɧɵɯ ɢɝɪɨɜɵɯ ɞɜɢɠɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 1. 

 

Ɍɚɛɥɢɰɚ 1 – Ɍɚɛɥɢɰɚ ɫɪɚɜɧɟɧɢɹ ɢɝɪɨɜɵɯ ɞɜɢɠɤɨɜ 

 

 

 
Unity 

Unreal 

Engine 4 
GameMakerSt

udio 2 
Hero Engine 

Ⱦɨɫɬɭɩɧɨɫɬɶ  

ɞɜɢɠɤɚ 
Ȼɟɫɩɥɚɬɧɵɣ 

ɉɥɚɬɧɵɣ, ɧɨ 

ɧɟɞɨɪɨɝɨɣ 

Ȼɟɫɩɥɚɬɧɵɣ ɜ 

ɫɨɡɞɚɧɢɢ, ɧɨ 

ɬɪɟɛɭɟɬ ɞɟɧɟɝ 

ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ  

ɉɥɚɬɧɵɣ, 

ɨɱɟɧɶ ɞɨɪɨɝɨɣ 

ɇɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ Ȼɨɥɶɲɨɣ Ɉɝɪɨɦɧɵɣ Ȼɨɥɶɲɨɣ Ɉɝɪɨɦɧɵɣ 

ɉɨɪɨɝ ɜɯɨɠɞɟɧɢɹ ɇɢɡɤɢɣ ɇɢɡɤɢɣ ɇɢɡɤɢɣ ȼɵɫɨɤɢɣ 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 
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ɋɨɨɛɳɟɫɬɜɨ 

(ɞɨɫɬɭɩɧɨɫɬɶ 

ɨɛɭɱɟɧɢɹ 

ɞɜɢɠɤɭ) 

Ɉɝɪɨɦɧɨɟ Ɉɝɪɨɦɧɨɟ ɋɪɟɞɧɟɟ ɇɟɛɨɥɶɲɨɟ 

əɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜ

ɚɧɢɹ (ɫɪɟɞɚ) 

ɋ# ɋ++ GML C++,C#,HSL 

 

1.7 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɏɚɤɚɫɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ – ɮɢɥɢɚɥɚ ɋɎɍ. Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 

ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɝɪɵ, ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ. 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ, ɢɫɯɨɞɹ ɢɡ ɚɧɚɥɢɡɚ, ɛɵɥɨ 

ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɨɛɭɱɚɸɳɢɟ ɢɝɪɵ — ɷɬɨ ɨɱɟɧɶ ɪɟɞɤɢɣ ɠɚɧɪ ɢɝɪ. Ɍɚɤɠɟ ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɨɛɳɢɟ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɢɝɪɵ. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ 

2.1 ɉɥɚɧɢɪɨɜɚɧɢɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ ɩɨɬɪɟɛɭɟɬɫɹ ɤɨɦɩɶɸɬɟɪ ɢ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ Unity. 

ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɤɨɦɩɶɸɬɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟ.  
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Unity — ɦɟɠɩɥɚɬɮɨɪɦɟɧɧɚɹɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢɤɨɦɩɶɸɬɟɪɧɵɯ ɢɝɪ, 

ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɚɦɟɪɢɤɚɧɫɤɨɣ ɤɨɦɩɚɧɢɟɣ Unity Technologies. Unity ɩɨɡɜɨɥɹɟɬ 

ɫɨɡɞɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɛɨɥɟɟ ɱɟɦ 25 ɪɚɡɥɢɱɧɵɯ ɩɥɚɬɮɨɪɦɚɯ, 

ɜɤɥɸɱɚɸɳɢɯ ɩɟɪɫɨɧɚɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ, ɢɝɪɨɜɵɟ ɤɨɧɫɨɥɢ, ɦɨɛɢɥɶɧɵɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɢɧɬɟɪɧɟɬ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɞɪɭɝɢɟ. ȼɵɩɭɫɤ Unity ɫɨɫɬɨɹɥɫɹ ɜ 2005 

ɝɨɞɭ ɢ ɫ ɬɨɝɨ ɜɪɟɦɟɧɢ ɢɞёɬ ɩɨɫɬɨɹɧɧɨɟ ɪɚɡɜɢɬɢɟ. 

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[3]. 

 

2.2 ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɣ. Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɧɚ 
ɩɨɞɫɢɫɬɟɦɵ 

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ.  
ȼɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɢɫɵɜɚɟɬ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɞɟɣɫɬɜɭɸɳɟɝɨ ɥɢɰɚ, 

ɝɪɭɩɩɭ ɞɟɣɫɬɜɢɣ ɜ ɫɢɫɬɟɦɟ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɤɨɧɤɪɟɬɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ. 

ȼɚɪɢɚɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɩɢɫɚɧɢɹɦɢ ɬɢɩɢɱɧɵɯ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɢɫɬɟɦɵ ɢ ɫɚɦɨɣ ɫɢɫɬɟɦɨɣ. Ɉɧɢ 

ɨɬɨɛɪɚɠɚɸɬ ɜɧɟɲɧɢɣ ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɢ ɭɤɚɡɵɜɚɸɬ ɮɨɪɦɭ ɬɨɝɨ, ɱɬɨ ɫɢɫɬɟɦɚ 

ɞɨɥɠɧɚ ɫɞɟɥɚɬɶ [4].  

Ɇɨɞɟɥɶ ɧɨɜɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ TO-BE 

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%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%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/Unity_Technologies
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%BF%D0%BB%D0%B0%D1%82%D1%84%D0%BE%D1%80%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%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
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Ⱦɥɹ ɧɚɝɥɹɞɧɨɣ ɞɟɦɨɧɫɬɪɚɰɢɹ ɪɚɛɨɬɵ ɢɝɪɵ ɛɵɥɚ ɫɨɡɞɚɧɚ ɞɢɚɝɪɚɦɦɚ 

IDEF0, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

 

Ɋɢɫɭɧɨɤ 7 – IDEF0 ɪɚɛɨɬɵ ɢɝɪɵ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ 

 

ȼɯɨɞ: ɋɩɨɫɨɛɧɨɫɬɶ ɫɬɭɞɟɧɬɚ ɤ ɨɛɭɱɟɧɢɸ. 

ȼɵɯɨɞ: ɋɬɭɞɟɧɬ, ɩɨɥɭɱɢɜɲɢɣ ɡɧɚɧɢɹ. 

ɍɩɪɚɜɥɟɧɢɟ: Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɪɚɡɨɜɚɧɢɢ», ɎȽɈɋ ȼɈ, Ʌɢɰɟɧɡɢɹ 
ɧɚ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɇɟɯɚɧɢɡɦɵ: Ɉɛɭɱɚɸɳɚɹ ɢɝɪɚ “PythonBase”, ɋɬɭɞɟɧɬ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɞɟɤɨɦɩɨɡɢɰɢɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɛɥɨɤɚ 

“Ɉɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɚ ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ”. ɉɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – IDEF0 ɞɟɤɨɦɩɨɡɢɰɢɹ ɪɚɛɨɬɵ ɢɝɪɵ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ 

 

Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. 
DFD — ɨɛɳɟɩɪɢɧɹɬɨɟ ɫɨɤɪɚɳɟɧɢɟ ɨɬ ɚɧɝɥ. data flow diagrams — 

ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. Ɍɚɤ ɧɚɡɵɜɚɟɬɫɹ ɦɟɬɨɞɨɥɨɝɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɨɩɢɫɵɜɚɸɳɚɹ ɜɧɟɲɧɢɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɢɫɬɟɦɟ 

ɢɫɬɨɱɧɢɤɢ ɢ ɚɞɪɟɫɚɬɵ ɞɚɧɧɵɯ, ɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɢ 

ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ, ɤ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɫɬɭɩ [5]. 

Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɚ ɞɚɧɧɵɯ ɩɨɧɚɞɨɛɢɬɫɹ ɞɥɹ ɧɚɝɥɹɞɧɨɝɨ ɩɨɤɚɡɚ, ɤɚɤ 

ɞɚɧɧɵɟ ɛɭɞɭɬ ɞɜɢɝɚɬɶɫɹ ɜɧɭɬɪɢ ɢɝɪɵ. 

ȼ ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɚ ɞɚɧɧɵɯ ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: 

- ɜɧɟɲɧɹɹ ɫɭɳɧɨɫɬɶ; 

- ɩɪɨɰɟɫɫ; 

- ɯɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ; 

- ɩɨɬɨɤ ɞɚɧɧɵɯ. 

ȼɧɟɲɧɹɹ ɫɭɳɧɨɫɬɶ – ɷɬɨ ɥɸɛɵɟ ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɜɯɨɞɹɬ ɜ ɫɚɦɭ 

ɫɢɫɬɟɦɭ, ɧɨ ɹɜɥɹɸɬɫɹ ɞɥɹ ɧɟɟ ɢɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɥɢɛɨ ɩɨɥɭɱɚɬɟɥɹɦɢ 

ɤɚɤɨɣ-ɥɢɛɨ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɫɢɫɬɟɦɵ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ 
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ɱɟɥɨɜɟɤ, ɜɧɟɲɧɹɹ ɫɢɫɬɟɦɚ, ɤɚɤɢɟ-ɥɢɛɨ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɯɪɚɧɢɥɢɳɚ 

ɞɚɧɧɵɯ. 

ɉɪɨɰɟɫɫ – ɷɬɨ ɮɭɧɤɰɢɹ ɢɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ 

ɩɪɟɞɩɪɢɧɹɬɶ, ɱɬɨɛɵ ɞɚɧɧɵɟ ɛɵɥɢ ɨɛɪɚɛɨɬɚɧɵ [5]. 

ɏɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ – ɷɬɨ ɪɚɡɥɢɱɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 

ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. 

ɉɨɬɨɤ ɞɚɧɧɵɯ – ɷɬɨ ɫɬɪɟɥɤɢ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɜɯɨɞɢɬ, ɚ ɤɚɤɚɹ ɢɫɯɨɞɢɬ ɢɡ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɛɥɨɤɚ ɧɚ ɞɢɚɝɪɚɦɦɟ. 

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɩɨɬɨɤɚ ɞɚɧɧɵɯ ɫɚɣɬɚ ɞɥɹ ɏɌɂ - 

ɮɢɥɢɚɥɚ ɋɎɍ. 

 

 

Ɋɢɫɭɧɨɤ 9 – DFD ɨɛɭɱɚɸɳɟɣ ɢɝɪɵ ɞɥɹ ɏɌɂ - ɮɢɥɢɚɥɚ ɋɎɍ 

 

ɇɚ ɪɢɫɭɧɤɟ 10 ɩɨɤɚɡɚɧɚ ɞɟɤɨɦɩɨɡɢɰɢɹ ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɚ ɞɚɧɧɵɯ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɢɝɪɵ. 
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Ɋɢɫɭɧɨɤ 10 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ DFD ɢɝɪɵ ɞɥɹ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ 

 

2.3 ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɜ ɧɨɬɚɰɢɢ IDEF3 

 

IDEF3 (ɚɧɝɥ. Integrated DEFinition for Process Description Capture Method) 

— ɦɟɬɨɞɨɥɨɝɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɫɬɚɧɞɚɪɬ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, 

ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɫɢɫɬɟɦɟ. Ɇɟɬɨɞ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɯɚɧɢɡɦ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɪɨɰɟɫɫɚɯ [6]. 

Ɇɟɬɨɞɨɥɨɝɢɹ IDEF3 ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɬɚɧɞɚɪɬɨɜ ɫɟɦɟɣɫɬɜɚ IDEF ɢ 

ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɞɟɤɨɦɩɨɡɢɰɢɢ ɦɨɞɟɥɟɣ IDEF0 ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ, ɩɨɫɤɨɥɶɤɭ ɫ ɟɝɨ ɩɨɦɨɳɶɸ 

ɦɨɠɧɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ, ɬɨ ɟɫɬɶ ɨɩɢɫɚɬɶ ɜɨɡɦɨɠɧɵɟ ɫɰɟɧɚɪɢɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ, ɜ 

ɪɚɦɤɚɯ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ. 

Ⱦɚɧɧɚɹ ɦɟɬɨɞɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɤɚɡɵɜɚɬɶ ɜɨɡɦɨɠɧɵɟ ɪɚɡɜɟɬɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 

[7]. 
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ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɰɟɫɫ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɝɪɵ, ɤɨɝɞɚ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɬɨɥɶɤɨ ɜɤɥɸɱɢɥ ɟɟ. 

 

 

Ɋɢɫɭɧɨɤ 11 – IDF3 ɩɪɨɰɟɫɫɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɝɪɵ 

 

2.4 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ 

 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɝɨɬɨɜɢɬɶ ɜɫɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. Ⱦɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ ɩɨɬɪɟɛɭɟɬɫɹ ɢɝɪɨɜɨɣ ɞɜɢɠɨɤ Unity ɢ ɥɸɛɨɣ ɛɪɚɭɡɟɪ. Ɂɚ 

ɨɫɧɨɜɧɨɣ ɛɪɚɭɡɟɪ ɛɭɞɟɬ ɜɡɹɬ Chrome. ȿɝɨ ɭɫɬɚɧɨɜɤɚ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ, ɬ.ɤ. ɨɧ ɭɠɟ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɪɚɡɪɚɛɨɬɱɢɤɚ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɩɨɬɪɟɛɭɟɬɫɹ ɫɤɚɱɚɬɶ ɢ 

ɭɫɬɚɧɨɜɢɬɶ Unity.  

ɉɨɫɥɟ ɢɧɫɬɚɥɥɹɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ, 

ɱɬɨɛɵ ɩɪɨɞɨɥɠɢɬɶ ɞɚɥɶɧɟɣɲɭɸ ɧɚɫɬɪɨɣɤɭ, ɚ ɬɚɤɠɟ ɩɪɨɫɬɨ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ 

ɨɧɚ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɧɨɪɦɚɥɶɧɨ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɬɪɟɛɭɟɬɫɹ ɜɫɟɝɨ ɥɢɲɶ ɜɵɛɪɚɬɶ ɢɥɢ 

ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɩɪɨɟɤɬ (ɪɢɫɭɧɨɤ 12). 
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Ɋɢɫɭɧɨɤ 12– Ɉɤɧɨ ɫɨɡɞɚɧɢɹ ɢɥɢ ɜɵɛɨɪɚ ɩɪɨɟɤɬɚ Unity 

 

Ⱦɚɥɶɲɟ ɩɨɹɜɢɬɫɹ ɩɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɝɪɨɜɨɝɨ ɞɜɢɠɤɚ (ɪɢɫɭɧɨɤ 13). 

 

 

Ɋɢɫɭɧɨɤ 13– ɉɚɧɟɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɜɢɠɤɚ 

 

ɇɚ ɷɬɨɦ ɭɫɬɚɧɨɜɤɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɜɟɪɲɟɧɚ. ɉɨɫɥɟ 

ɭɫɬɚɧɨɜɤɢ ɫɨɡɞɚɧɨ ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɢɝɪɵ. ȼ ɧɟɦ ɛɵɥɢ ɫɞɟɥɚɧɵ ɜɤɥɚɞɤɢ: 

- ɇɨɜɚɹ ɢɝɪɚ. 

- ȼɵɛɨɪ ɭɪɨɜɧɹ. 

- ɍɩɪɚɜɥɟɧɢɟ. 
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- ȼɵɯɨɞ ɢɡ ɢɝɪɵ. 

ȼɢɡɭɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɝɥɚɜɧɨɝɨ ɦɟɧɸ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 14. 

 

 

Ɋɢɫɭɧɨɤ 14–Ƚɥɚɜɧɨɟ ɦɟɧɸ 

 

Ⱦɚɥɶɲɟ ɛɵɥɢ ɫɨɡɞɚɧɵ ɜɤɥɚɞɤɢ “ȼɵɛɨɪ ɭɪɨɜɧɹ” ɢ “ɇɚɫɬɪɨɣɤɢ”.  

ȼ ɦɟɧɸ ɜɵɛɨɪɚ ɭɪɨɜɧɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɚɞɤɢ ɞɨɫɬɭɩɧɵɯ ɭɪɨɜɧɟɣ ɢ 

ɜɤɥɚɞɤɚ ɜɵɯɨɞɚ ɜ ɝɥɚɜɧɨɟ ɦɟɧɸ. ȼɤɥɚɞɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15. 

 

 

Ɋɢɫɭɧɨɤ 15– ȼɤɥɚɞɤɚ “ȼɵɛɨɪ ɭɪɨɜɧɹ” 
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ȼɨ ɜɤɥɚɞɤɟ “ɍɩɪɚɜɥɟɧɢɟ” ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɚɡɚɧɵ ɜɫɟ ɡɚɞɚɧɧɵɟ ɤɥɚɜɢɲɢ 

ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɫɨɧɚɠɟɦ ɢɝɪɵ. Ɍɚɤɠɟ ɞɨɥɠɧɚ ɛɵɬɶ ɜɤɥɚɞɤɚ ɞɥɹ ɜɵɯɨɞɚ ɜ 

ɝɥɚɜɧɨɟ ɦɟɧɸ. Ɉɧɚ ɛɭɞɟɬ ɧɚɡɵɜɚɬɶɫɹ “ɇɚɡɚɞ”. Ɉɛɳɢɣ ɜɢɞ ɜɤɥɚɞɤɢ ɧɚɫɬɪɨɟɤ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 

Ɋɢɫɭɧɨɤ 16– ȼɤɥɚɞɤɚ “ɍɩɪɚɜɥɟɧɢɟ” 

 

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

ɨɩɢɫɚɧɢɟ ɧɟɤɨɟɝɨ ɢɝɪɨɜɨɝɨ ɨɛɴɟɤɬɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥ ɫɨɡɞɚɧ ɫɤɪɢɩɬ ɜ ɜɢɞɟ ɤɥɚɫɫɚ ɫ ɧɚɡɜɚɧɢɟɦ “Menu”. 

Ʉɥɚɫɫ ɨɬɜɟɱɚɟɬ ɡɚ ɪɚɛɨɬɭ ɜɤɥɚɞɨɤ “ɇɨɜɚɹ ɢɝɪɚ” ɢ “ȼɵɯɨɞ ɢɡ ɢɝɪɵ”. 

ɉɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 17. 

 



 
   

 

29 

 

Ɋɢɫɭɧɨɤ 17– Ʉɥɚɫɫ “Menu” 

 

Ⱦɥɹ ɞɪɭɝɢɯ ɜɤɥɚɞɨɤ ɤɨɞ ɧɟɨɛɹɡɚɬɟɥɟɧ, ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ 

ɜɤɥɚɞɤɚɦɢ ɞɨɫɬɚɬɨɱɧɨ ɫɨɡɞɚɬɶ ɢɯ ɫɰɟɧɵ ɢ ɭɤɚɡɚɬɶ ɧɭɠɧɭɸ ɜɤɥɚɞɤɭ ɜ ɫɩɢɫɤɟ 

ɞɟɣɫɬɜɢɣ ɤɧɨɩɤɢ. Ⱦɥɹ ɤɧɨɩɤɢ “ɍɩɪɚɜɥɟɧɢɟ” ɜ ɩɚɧɟɥɢ ɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɛɵɥɚ 

ɭɤɚɡɚɧɚ ɮɭɧɤɰɢɹ ɡɚɩɭɫɤɚ ɫɰɟɧɵ “ɍɩɪɚɜɥɟɧɢɟ” GameObject.SetActive. Ʉɚɤ ɷɬɨ 

ɜɵɝɥɹɞɢɬ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 18. 

 

 

Ɋɢɫɭɧɨɤ 18– Ɋɚɛɨɬɚ ɜɤɥɚɞɤɢ “ɍɩɪɚɜɥɟɧɢɟ” 

 

Ⱦɚɥɟɟ ɛɵɥ ɫɨɡɞɚɧ ɩɪɟɮɚɛ ɤɨɦɧɚɬɵ. ɉɪɟɮɚɛ — ɷɬɨ ɨɛɴɟɤɬ ɢɥɢ ɝɪɭɩɩɚ 

ɨɛɴɟɤɬɨɜ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɜ ɨɞɧɭ ɦɨɞɟɥɶ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɫɨɡɞɚɧɢɹ ɤɨɩɢɣ ɢ 
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ɩɟɪɟɞɜɢɠɟɧɢɹ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɟɮɚɛɚ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ɚɫɫɟɬɨɜ 

Unity (Unity Asset Store). ȼ ɫɨɡɞɚɧɢɢ ɤɨɦɧɚɬɵ ɛɵɥɢ ɜɵɛɪɚɧɵ ɚɫɫɟɬɵ ɨɮɢɫɚ, ɚ 

ɢɦɟɧɧɨ ɫɬɟɧɵ, ɞɜɟɪɢ ɢ ɪɚɛɨɱɢɟ ɫɬɨɥɵ ɫ ɤɨɦɩɶɸɬɟɪɚɦɢ. Ʉɚɤ ɜɵɝɥɹɞɢɬ ɫɬɪɚɧɢɰɚ 

ɚɫɫɟɬɨɜ Unity ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 19.  

 

 

Ɋɢɫɭɧɨɤ 19–ɋɬɪɚɧɢɰɚ ɚɫɫɟɬɚ “Office”  

 

Ȼɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɤɨɦɧɚɬɚ ɧɚ ɨɫɧɨɜɟ ɩɪɟɮɚɛɨɜ ɫɬɟɧ, ɞɜɟɪɧɵɯ 

ɩɪɨɟɦɨɜ, ɞɜɟɪɟɣ, ɫɬɟɧ ɫ ɨɤɧɚɦɢ, ɩɥɢɬɤɢ ɩɨɥɚ ɢ ɩɨɬɨɥɤɚ. Ʉɨɧɟɱɧɵɣ ɜɢɞ ɤɨɦɧɚɬɵ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 20 ɢ 21. 

 

 

Ɋɢɫɭɧɨɤ 20–ȼɢɞ ɤɨɦɧɚɬɵ (ɩɟɪɜɵɣ ɪɚɤɭɪɫ) 
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Ɋɢɫɭɧɨɤ 21–ȼɢɞ ɤɨɦɧɚɬɵ (ɜɬɨɪɨɣ ɪɚɤɭɪɫ) 

 

Ɍɚɤɠɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɟɮɚɛ ɩɟɪɫɨɧɚɠɚ ɫ ɜɢɞɨɦ ɨɬ ɩɟɪɜɨɝɨ ɥɢɰɚ. Ɉɧ 

ɛɵɥ ɜɡɹɬ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɚɫɫɟɬɨɜ Unity. ɉɟɪɫɨɧɚɠ ɛɵɥ ɪɚɡɦɟɳɟɧ ɜɧɭɬɪɢ 

ɤɨɦɧɚɬɵ. Ɇɨɞɟɥɶ ɞɥɹ ɩɟɪɫɨɧɚɠɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɜɢɞɟ ɩɪɨɡɪɚɱɧɨɣ, ɜɵɬɹɧɭɬɨɣ 

ɩɨ ɜɟɪɬɢɤɚɥɢ, ɫɮɟɪɵ ɫ ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɤ ɜɟɪɯɧɟɣ ɜɟɪɲɢɧɟ ɤɚɦɟɪɨɣ. ȼɢɞ ɨɬ ɥɢɰɚ 

ɩɟɪɫɨɧɚɠɚ, ɚ ɬɚɤɠɟ ɜɡɝɥɹɞ ɧɚ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 22 ɢ 23. 

 

 

Ɋɢɫɭɧɨɤ 22–ȼɡɝɥɹɞ ɧɚ ɦɨɞɟɥɶ ɩɟɪɫɨɧɚɠɚ 
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Ɋɢɫɭɧɨɤ 23–ȼɡɝɥɹɞ ɧɚ ɤɨɦɧɚɬɭ ɨɬ ɥɢɰɚ “ɉɟɪɫɨɧɚɠɚ” 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɨɛɫɬɚɧɨɜɤɢ ɤɨɦɧɚɬɵ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɟɮɚɛɵ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɫɬɨɥɚ, ɫɬɨɥɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɦɨɞɟɥɢ ɫɟɣɮɚ, ɞɨɫɤɢ, 

ɩɨɬɨɥɨɱɧɨɣ ɥɚɦɩɵ, ɚ ɬɚɤɠɟ ɤɨɦɧɚɬɧɨɝɨ ɪɚɫɬɟɧɢɹ. ȼɫɟ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 24-29. 

 

 

Ɋɢɫɭɧɨɤ 24– Ɇɨɞɟɥɶ ɞɨɫɤɢ 

 

 

Ɋɢɫɭɧɨɤ 25–ɉɪɟɮɚɛ ɫɬɨɥɚ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 
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Ɋɢɫɭɧɨɤ 26–Ɇɨɞɟɥɶ ɪɚɫɬɟɧɢɹ 

 

 

Ɋɢɫɭɧɨɤ 27–ɉɪɟɮɚɛ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɫɬɨɥɚ 

 

 

Ɋɢɫɭɧɨɤ 28–Ɇɨɞɟɥɶ ɫɟɣɮɚ 
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Ɋɢɫɭɧɨɤ 29–Ɇɨɞɟɥɶ ɥɚɦɩɵ 

 

Ⱦɚɥɟɟ ɜɫɟ ɦɨɞɟɥɢ ɢ ɩɪɟɮɚɛɵ ɛɵɥɢ ɪɚɫɫɬɚɜɥɟɧɵ ɩɨ ɤɨɦɧɚɬɟ. Ʉɨɧɟɱɧɵɣ 

ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 30. 

 

 

Ɋɢɫɭɧɨɤ 30–ɉɪɟɮɚɛ ɤɨɦɧɚɬɵ 

 

Ⱦɚɥɟɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɢ ɩɪɨɞɭɛɥɢɪɨɜɚɧɚ ɦɨɞɟɥɶ ɡɚɩɢɫɤɢ. Ɂɚɩɢɫɤɢ ɛɵɥɢ 

ɪɚɫɫɬɚɜɥɟɧɵ ɩɨ ɤɨɦɧɚɬɟ ɜ ɪɚɡɥɢɱɧɵɯ ɦɟɫɬɚɯ. Ⱦɥɹ ɢɯ ɪɚɫɫɬɚɧɨɜɤɢ ɧɟɤɨɬɨɪɵɟ 

ɦɨɞɟɥɢ ɛɵɥɢ ɩɟɪɟɦɟɳɟɧɵ. ȼɢɞ ɤɨɦɧɚɬɵ ɫ ɡɚɩɢɫɤɚɦɢ, ɦɨɞɟɥɶ ɡɚɩɢɫɤɢ, ɚ ɬɚɤɠɟ 

ɩɪɢɦɟɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 31, 32 ɢ 33. 

 

 

Ɋɢɫɭɧɨɤ 31–Ʉɨɦɧɚɬɚ ɫ ɡɚɩɢɫɤɚɦɢ 

 



 
   

 

35 

 

Ɋɢɫɭɧɨɤ 32–Ɇɨɞɟɥɶ ɡɚɩɢɫɤɢ 

 

 

Ɋɢɫɭɧɨɤ 33–ɉɪɢɦɟɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɩɢɫɨɤ 

 

Ȼɵɥɢ ɫɨɡɞɚɧɵ ɞɜɚ ɫɤɪɢɩɬɚ ɞɥɹ ɡɚɩɢɫɨɤ. Ɉɞɢɧ ɨɬɜɟɱɚɟɬ ɡɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ 

ɬɟɤɫɬɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜɧɭɬɪɢ ɡɚɩɢɫɤɢ ɩɨɞ ɧɚɡɜɚɧɢɟɦ “Note”. ȼɬɨɪɨɣ ɨɬɜɟɱɚɟɬ 

ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɡɚɩɢɫɤɢ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɤɥɚɜɢɲɭ. ȿɝɨ ɧɚɡɜɚɧɢɟ - 

“ReadNotes”. Ʉɨɞ ɨɛɨɢɯ ɫɤɪɢɩɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 34 ɢ 35. 

 

 

Ɋɢɫɭɧɨɤ 34–ɋɤɪɢɩɬ “Note”  

 



 
   

 

36 

 

Ɋɢɫɭɧɨɤ 35 – ɋɤɪɢɩɬ “ReadNotes”, ɥɢɫɬ 1 

 

 

Ɋɢɫɭɧɨɤ 35, ɥɢɫɬ 2 

 

ɑɬɨɛɵ ɤɨɞ ɫɤɪɢɩɬɨɜ ɪɚɛɨɬɚɥ ɩɪɚɜɢɥɶɧɨ, ɚ ɬɚɤɠɟ ɱɬɨɛɵ ɪɟɞɚɤɬɢɪɨɜɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɜɧɭɬɪɢ Unity, ɜ ɧɚɱɚɥɟ ɭ ɨɛɨɢɯ ɤɨɞɨɜ ɛɵɥɢ ɫɨɡɞɚɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 

ɩɨɥɹ, ɨɬɨɛɪɚɠɚɸɳɢɟɫɹ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɚ ɜ Unity. ɂɯ ɜɢɞ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɚɯ 36 ɢ 37. 
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Ɋɢɫɭɧɨɤ 36–ɉɚɧɟɥɶ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɬɟɤɫɬɚ ɡɚɩɢɫɤɢ 

 

 

Ɋɢɫɭɧɨɤ 37 – ɉɚɧɟɥɶ ɭɤɚɡɚɧɢɹ ɨɛɴɟɤɬɨɜ ɞɥɹ ɫɤɪɢɩɬɚ 

 

ɑɬɨɛɵ ɡɚɩɢɫɤɚ ɨɬɨɛɪɚɠɚɥɚɫɶ ɛɵɥ ɫɨɡɞɚɧ ɨɛɴɟɤɬ “Canvas”, ɚ ɜɧɭɬɪɢ 

ɨɛɴɟɤɬɚ ɛɵɥɨ ɫɨɡɞɚɧɨ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɩɨɦɟɳɟɧɧɵɦ ɜɧɭɬɪɶ ɟɝɨ ɩɭɫɬɵɦ ɬɟɤɫɬɨɦ. 

Ɍɟɤɫɬ ɩɭɫɬɨɣ ɜ ɜɢɞɭ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɡɧɚɱɟɧɢɹ ɱɟɪɟɡ ɫɤɪɢɩɬ ɡɚɩɢɫɤɢ. Ɉɛɳɢɣ ɜɢɞ 

ɫɨɡɞɚɧɧɨɣ ɡɚɩɢɫɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 38. 

 

 

Ɋɢɫɭɧɨɤ 38– Ɉɤɧɨ ɡɚɩɢɫɤɢ 
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Ⱦɥɹ ɨɬɤɪɵɬɢɹ ɞɜɟɪɢ ɜ ɤɨɦɧɚɬɟ ɞɥɹ ɧɟɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɚɧɢɦɚɰɢɹ, ɚ ɬɚɤɠɟ 

ɞɜɚ ɫɤɪɢɩɬɚ “Door” ɢ “DoorController” ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɟɣ. Ɇɨɞɟɥɶ ɞɜɟɪɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 39. 

 

 

Ɋɢɫɭɧɨɤ 39–Ɇɨɞɟɥɶ ɞɜɟɪɢ 

 

Ⱥɧɢɦɚɰɢɹ ɞɜɟɪɢ ɫɞɟɥɚɧɚ ɢɡ ɞɜɭɯ ɟɟ ɫɨɫɬɨɹɧɢɣ - ɨɬɤɪɵɬɨɝɨ ɢ ɡɚɤɪɵɬɨɝɨ. 

Ɍɚɤɠɟ ɞɥɹ ɚɧɢɦɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɨɜɨɪɨɬ ɨɬ ɟɟ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ. Ɍɨɱɤɚ 

ɩɨɜɨɪɨɬɚ ɫɞɟɥɚɧɚ ɱɟɪɟɡ Pivot. ɉɪɢɦɟɪɧɵɣ ɜɢɞ ɨɤɧɚ ɚɧɢɦɚɰɢɢ ɞɜɟɪɢ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 40. 
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Ɋɢɫɭɧɨɤ 40–Ɉɤɧɨ ɚɧɢɦɚɰɢɢ ɞɜɟɪɢ 

 

Ⱦɜɟɪɶ ɨɬɤɪɵɜɚɟɬɫɹ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɩɟɪɫɨɧɚɠɚ ɫ ɧɟɣ ɱɟɪɟɡ 

ɨɩɪɟɞɟɥɟɧɧɭɸ ɤɧɨɩɤɭ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɟɪɫɨɧɚɠ ɦɨɝ ɨɬɥɢɱɚɬɶ ɞɜɟɪɶ ɨɬ 

ɨɫɬɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɤɨɦɧɚɬɵ ɞɥɹ ɫɤɪɢɩɬɚ “DoorController” ɛɵɥ ɧɚɩɢɫɚɧ ɦɟɬɨɞ 

“Raycast”. 

Ɇɟɬɨɞ “Raycast ɫɨɡɞɚɟɬ ɥɭɱ ɡɚɞɚɜɚɟɦɨɣ ɞɥɢɧɵ ɨɬ ɤɚɦɟɪɵ ɩɟɪɫɨɧɚɠɚ. 

Ʉɨɝɞɚ ɥɭɱ ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɨɛɴɟɤɬɚɦɢ, ɨɧ ɦɟɧɹɟɬ ɫɜɨɣ ɰɜɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 

ɨɛɴɟɤɬɚ, ɫ ɤɨɬɨɪɵɦ ɫɬɨɥɤɧɭɥɫɹ ɥɭɱ. 

Ⱦɥɹ ɞɜɟɪɢ ɛɵɥ ɧɚɩɢɫɚɧ ɫɤɪɢɩɬ “Door”. Ɉɧ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɞɥɹ ɞɜɟɪɢ. Ɉɛɚ 

ɫɤɪɢɩɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 41 ɢ 42. 

 



 
   

 

40 

 

Ɋɢɫɭɧɨɤ 41– ɋɤɪɢɩɬ ”Door”, ɥɢɫɬ 1 

 

Ɋɢɫɭɧɨɤ 41, ɥɢɫɬ 2 

 

 

Ɋɢɫɭɧɨɤ 42– ɋɤɪɢɩɬ “DoorController”, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 42, ɥɢɫɬ 2 

 

Ⱦɥɹ ɨɛɨɢɯ ɫɤɪɢɩɬɨɜ ɬɚɤɠɟ ɛɵɥɢ ɫɨɡɞɚɧɵ ɢɯ ɩɚɧɟɥɢ. Ⱦɥɹ ɫɤɪɢɩɬɚ “Door” 

ɩɚɧɟɥɶ ɨɩɪɟɞɟɥɹɟɬ ɝɪɚɞɭɫ ɢ ɫɤɨɪɨɫɬɶ ɩɨɜɨɪɨɬɚ ɞɜɟɪɢ, id, ɚ ɬɚɤɠɟ ɫɬɚɬɭɫ ɞɜɟɪɢ. 

ɉɚɧɟɥɶ “DoorController” ɨɩɪɟɞɟɥɹɟɬ ɞɢɫɬɚɧɰɢɸ ɥɭɱɚ ɞɥɹ ɮɭɧɤɰɢɢ “Raycast”. 

ɋɤɪɢɩɬɵ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 43 ɢ 44. 

 

 

Ɋɢɫɭɧɨɤ 43–ɉɚɧɟɥɶ ɫɤɪɢɩɬɚ “DoorController” 
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Ɋɢɫɭɧɨɤ 44–ɉɚɧɟɥɶ ɫɤɪɢɩɬɚ “Door” 

 

ɑɬɨɛɵ ɞɜɟɪɶ ɛɵɥɚ ɡɚɤɪɵɬɚ ɢ ɟɟ ɧɟɥɶɡɹ ɛɵɥɨ ɨɬɤɪɵɬɶ ɛɟɡ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 

ɛɵɥ ɫɨɡɞɚɧ ɤɥɸɱ. Ɇɨɞɟɥɶ ɤɥɸɱɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 45. 

 

 

Ɋɢɫɭɧɨɤ 45– Ɇɨɞɟɥɶ ɤɥɸɱɚ 

 

Ⱦɥɹ ɪɚɛɨɬɵ ɤɥɸɱɚ ɛɵɥ ɫɨɡɞɚɧ ɫɤɪɢɩɬ “Key”. ȿɝɨ ɩɚɧɟɥɶ ɞɚɟɬ ɟɦɭ id. Ʉɨɞ 

ɫɤɪɢɩɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 46. 

 

 

Ɋɢɫɭɧɨɤ 46–Ʉɨɞ ɫɤɪɢɩɬɚ “Key” 
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ɑɬɨɛɵ ɫɩɪɹɬɚɬɶ ɤɥɸɱ ɡɚɪɚɧɟɟ ɛɵɥ ɫɨɡɞɚɧ ɫɟɣɮ. Ⱦɥɹ ɨɬɤɪɵɬɢɹ ɫɟɣɮɚ ɛɵɥɚ 

ɫɨɡɞɚɧɚ ɚɧɢɦɚɰɢɹ, ɩɨɞɨɛɧɚɹ ɚɧɢɦɚɰɢɢ ɞɜɟɪɢ, ɚ ɬɚɤɠɟ ɧɚɩɢɫɚɧ ɫɤɪɢɩɬ “Door0” 

ɞɥɹ ɪɚɛɨɬɵ ɷɬɨɣ ɚɧɢɦɚɰɢɢ. Ʉɨɞ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 47. 

 

 

Ɋɢɫɭɧɨɤ 47–ɋɤɪɢɩɬ Door0 

 

ɑɬɨɛɵ ɢɝɪɨɤ ɪɟɲɢɥ ɡɚɞɚɱɭ, ɜ ɢɝɪɟ ɛɵɥɚ ɫɨɡɞɚɧɚ ɤɨɧɫɨɥɶ.  Ɉɧɚ ɩɨɤɚɡɚɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 48. 

 

 

Ɋɢɫɭɧɨɤ 48– Ʉɨɧɫɨɥɶ 

 



 
   

 

44 

ɑɬɨɛɵ ɨɬɨɛɪɚɡɢɬɶ ɜɚɪɢɚɧɬɵ ɨɬɜɟɬɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɛɵɥɢ ɫɨɡɞɚɧɵ 3 

ɩɚɧɟɥɢ ɫ ɧɚɯɨɞɹɳɢɦɢɫɹ ɜɧɭɬɪɢ ɧɢɯ ɬɟɤɫɬɚɦɢ. Ʉɚɤ ɨɧɢ ɜɵɝɥɹɞɹɬ ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɧɚ ɪɢɫɭɧɤɟ 49. 

 

 

Ɋɢɫɭɧɨɤ 49 – ɉɚɧɟɥɢ ɫ ɜɚɪɢɚɧɬɚɦɢ ɨɬɜɟɬɨɜ 

 

Ⱦɥɹ ɪɚɛɨɬɵ ɤɨɧɫɨɥɢ ɫɨɡɞɚɧɵ ɫɤɪɢɩɬɵ “ConsoleManger” ɢ 

“ConsoleFuctions”. ɉɟɪɜɚɹ ɨɬɜɟɱɚɟɬ ɡɚ ɫɨɡɞɚɧɢɟ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɜɚɪɢɚɧɬɨɜ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɜ ɤɨɧɫɨɥɢ, ɚ ɜɬɨɪɚɹ ɡɚ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ. Ʉɨɞ ɞɥɹ ɤɨɧɫɨɥɢ 

ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɢ ɩɚɧɟɥɢ ɫɤɪɢɩɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 50-52. 
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Ɋɢɫɭɧɨɤ 50– ɋɤɪɢɩɬ “ConsoleFuctions” 

 

 

Ɋɢɫɭɧɨɤ 51– ɋɤɪɢɩɬ “ConsoleManager”, ɥɢɫɬ 1 
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Ɋɢɫɭɧɨɤ 51, ɥɢɫɬ 2 

 

 

Ɋɢɫɭɧɨɤ 51, ɥɢɫɬ 3 
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Ɋɢɫɭɧɨɤ 51, ɥɢɫɬ 4 

 

 

Ɋɢɫɭɧɨɤ 51, ɥɢɫɬ 5  
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Ɋɢɫɭɧɨɤ 51, ɥɢɫɬ 6 

 

 

Ɋɢɫɭɧɨɤ 52–ɉɚɧɟɥɢ ɫɤɪɢɩɬɨɜ 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɛɵɥ ɫɨɡɞɚɧ ɪɚɛɨɱɢɣ ɛɢɥɞ. Ɉɤɧɨ ɫɨɡɞɚɧɢɹ ɛɢɥɞɚ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 53. 
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Ɋɢɫɭɧɨɤ 53 – ɋɨɡɞɚɧɢɟ ɛɢɥɞɚ ɢɝɪɵ 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɛɢɥɞɚ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɢɝɪɵ ɛɵɥɢ 

ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ. Ȼɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɦɟɧɸ, ɡɚɩɢɫɤɢ, ɫɟɣɮ ɢ ɤɨɧɫɨɥɶ. 

Ɂɚɩɢɫɤɢ ɞɨɥɠɧɵ ɜɵɜɨɞɢɬɶ ɬɟɤɫɬ ɫ ɥɟɤɰɢɨɧɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. Ɉɞɧɚ ɢɡ 

ɡɚɩɢɫɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 54 ɢ 55. 



 
   

 

50 

 

Ɋɢɫɭɧɨɤ 54 – Ɂɚɩɢɫɤɚ (ɜɢɞ ɧɚ ɭɪɨɜɧɟ) 

 

 

Ɋɢɫɭɧɨɤ 55 – Ɂɚɩɢɫɤɚ (ɜɢɞ ɩɪɢ ɚɤɬɢɜɚɰɢɢ) 

 

ɉɨɫɥɟ ɷɬɨɝɨɛɵɥɚ ɩɪɨɜɟɪɟɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɫɨɥɢ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɚɯ 56 ɢ 57. 



 
   

 

51 

 

Ɋɢɫɭɧɨɤ 56 – Ʉɨɧɫɨɥɶ (ɜɢɞ ɧɚ ɭɪɨɜɧɟ) 

 

 

Ɋɢɫɭɧɨɤ 57 – Ʉɨɧɫɨɥɶ (ɜɢɞ ɚɤɬɢɜɧɨɝɨ ɨɤɧɚ) 
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Ɂɚɬɟɦɛɵɥɢ ɩɪɨɜɟɪɟɧɵ ɫɤɪɢɩɬ ɢ ɚɧɢɦɚɰɢɹ ɫɟɣɮɚ. Ɉɬɤɪɵɬɵɣ ɫɟɣɮ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 58. 

 

 

Ɋɢɫɭɧɨɤ 58 – Ɉɬɤɪɵɬɵɣ ɫɟɣɮ  

 

2.5 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɢɝɪɵ 

 

ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɪɚɡɧɵɟ ɦɨɞɟɥɢ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ 

ɩɨɧɢɦɚɧɢɹ ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɥɭɱɲɟɣ ɪɚɡɪɚɛɨɬɤɢ ɜ ɛɭɞɭɳɟɦ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ 

ɞɢɚɝɪɚɦɦɚ IDEF3, ɞɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫ 

ɫɢɫɬɟɦɨɣ. IDEF0 ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɩɨɷɬɚɩɧɨɣ 

ɪɚɛɨɬɵ ɫɚɣɬɚ. DFD ɞɢɚɝɪɚɦɦɚ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɞɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ. Ɍɚɤɠɟ ɛɵɥ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ 

ɫɤɟɥɟɬ ɢɧɬɟɪɮɟɣɫ ɛɭɞɭɳɟɣ ɢɝɪɵ. 

Ɍɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢɝɪɚ ɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɷɥɟɦɟɧɬɵ. 
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3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɡɞɚɧɢɹ ɢɝɪɵ  

 

3.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ – ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɧɨɫɹɬ ɪɚɡɨɜɵɣ 

ɯɚɪɚɤɬɟɪ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

Ʉ = Ʉɩɪ + Ʉɬɫ + Ʉɥɫ + Ʉɩɨ + Ʉɢɨ + Ʉɨɛ + Ʉɨɷ,          (1) 

 

ɝɞɟ Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ; 

Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ; 

Ʉɩɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɂɧɮɨɪɦɚɰɢɨɧɧɨɣ Ȼɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 
Ɋɚɡɪɚɛɨɬɱɢɤɭ ɢɝɪɵ ɛɭɞɟɬ ɜɵɩɥɚɱɢɜɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɚɹ ɨɩɥɚɬɚ ɬɪɭɞɚ ɜ 

Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ, ɫɨɫɬɚɜɥɹɸɳɚɹ 20467 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ. 

Ɍɚɤɠɟ ɧɭɠɧɨ ɩɥɚɬɢɬɶ ɨɛɹɡɚɬɟɥɶɧɵɟ ɩɥɚɬɟɠɢ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, 

ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 30,2% ɨɬ ɡɚɪɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ. 

 

ɂɬɨɝɨ Ʉɡɩ=26648 ɪɭɛ. 
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Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɢɝɪɵ ɩɨɬɪɟɛɭɟɬɫɹ ɤɨɦɩɶɸɬɟɪ. ɋɬɨɢɦɨɫɬɶ ɟɝɨ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɨɬɞɟɥɶɧɨ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 2 – Ⱥɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ  
№ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

ȼɪɟɦɹ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɝɨɞɵ) 

1 ȼɢɞɟɨɤɚɪɬɚ 

Nvidia GTX 1060 

3gb 

1 10000 4 

2 ɉɪɨɰɟɫɫɨɪ Intel 

Xeon E5 2620v3 

1 3000 4 

3 Ɉɩɟɪɚɬɢɜɧɚɹ 

ɩɚɦɹɬɶ 8 ȽȻ 

ɉɚɦɹɬɶ REG ECC 

DDR4 2666 ɆȽɰ 

2 2500 10 

4 Ɇɵɲɶ Bloody V7 

game mouse Black 

USB 

1 1790 4 

5 Ɇɚɬɟɪɢɧɫɤɚɹ 

ɩɥɚɬɚ X99 

1 4000 4 

6 ɀɟɫɬɤɢɣ ɞɢɫɤ 1Tb 1 3000 4 

7 20.7 Ɇɨɧɢɬɨɪ HP 

V214a 60Ƚɰ 

1 7000 4 

8 Ʉɥɚɜɢɚɬɭɪɚ 

Defender Next HB-

440 

1 300 3 

9 Ʉɭɥɥɟɪ Aigo 1 1800 4 

10 Ȼɥɨɤ ɩɢɬɚɧɢɹ 

Aerocool ECO 

600W 

1 2400 4 
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ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɟɬ:  

 

10 000 + 3000 + 1790 + 4000 + 3000 + 2500*2 + 7000 + 300 + 1800 + 2400 = 
38290 ɪɭɛɥɟɣ 

 

ȼɵɱɢɫɥɟɧɢɟ ɚɦɨɪɬɢɡɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 

((10 000+3 000+1 790+4 000+3 000+7 000+1 800+2 400)/4) + (300/3) + (2 
500*2/10)) =8847,5ɪ. – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ 1 ɝɨɞ 

8847,5/12≈737,3ɪ. – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ 1 ɦɟɫɹɰ 

Ʉɫɜɬ=737,3 ɪɭɛɥɹ 

 

Ɍɚɤɠɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. ɋɩɢɫɨɤ 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 – ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɈ Ʉɨɥɢɱɟɫɬɜɨ 

ɟɞɢɧɢɰ ɉɈ 

ɋɬɨɢɦɨɫɬɶ ȼɪɟɦɹ ɪɚɛɨɬɵ ɉɈ 

(ɝɨɞɵ) 

1 Windows 10 Home 1 12,665 5 

2 Unity 1 Ȼɟɫɩɥɚɬɧɨɟ 

ɉɈ 

5 

3 Google Chrome 1 Ȼɟɫɩɥɚɬɧɨɟ 

ɉɈ 

5 

 

Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɢ ɉɈ: 

12 665/5=2533ɪ. – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ 1 ɝɨɞ 

2533/12≈211,08ɪ. – ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ 1 ɦɟɫɹɰ 

Ʉɢɩɫ=211,08 ɪɭɛɥɟɣ 
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ɇɨɪɦɨɣ ɧɚ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, ɤɨɦ. ɩɥɚɬɟɠɢ ɢ ɬ.ɞ.) ɛɟɪɟɦ 
3%. 

Ʉɩɪɨɱ=(26648+737,3+211,08)*0,03=827,89 ɪ. 

Ʉɩɪ=26648+737,3+211,08+827,89=28424,27ɪ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ. 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬ.ɤ. ɪɚɛɨɬɚ 

ɢɝɪɵ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɦɩɶɸɬɟɪɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ʉɬɫ= 0 ɪɭɛɥɟɣ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ. 
Ɍɚɤ ɤɚɤ ɪɚɡɪɚɛɨɬɤɚ ɢɝɪɵ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɜ ɢɧɫɬɢɬɭɬɟ, ɬɨ ɡɚɬɪɚɬɵ ɧɚ 

ɥɢɧɢɢ ɫɜɹɡɢ ɧɟ ɩɨɬɪɟɛɭɸɬɫɹ ɢ ɛɭɞɭɬ ɪɚɜɧɵ Ʉɥɫ=0 ɪɭɛɥɟɣ. 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ. 
Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɭɱɢɬɵɜɚɸɬɫɹ ɜ ɪɚɫɱɟɬɟ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɟё ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ, ɡɧɚɱɢɬ 

Ʉɢɨ=0. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ɇɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɭɞɭɬ ɩɪɢɜɥɟɱɟɧɵ ɩɹɬɶ ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɟ 

ɩɪɨɬɟɫɬɢɪɭɸɬ ɩɪɢɥɨɠɟɧɢɟ ɢ ɜɵɫɤɚɠɭɬ ɫɜɨɟ ɦɧɟɧɢɟ, ɡɚɦɟɱɚɧɢɹ ɢ ɩɨɠɟɥɚɧɢɹ. 

Ʉɚɠɞɨɦɭ ɬɟɫɬɢɪɭɟɦɨɦɭ ɩɥɚɧɢɪɭɟɬɫɹ ɡɚɩɥɚɬɢɬɶ 500 ɪɭɛɥɟɣ. Ɂɚɬɪɚɬɵ ɧɚ 

ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɭɞɭɬ ɫɨɫɬɚɜɥɹɬɶ: Ʉɨɷ= 500*4=2 000 ɪɭɛɥɟɣ. 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1). 

Ʉ=28424,27+0+116,5+0+0+2000=30540,77 ɪɭɛɥɟɣ. 

 

3.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 
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Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ɋ = ɋɡɩ+ ɋɚɨ+ ɋɬɨ + ɋɝɫ+ ɋɧɢ+ ɋɩɪɨɱ,       (2) 

 

ɝɞɟ ɋɡɩ - ɡɚɪɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ 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. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɢɝɪɵ ɩɨɬɪɟɛɭɟɬɫɹ ɜ ɜɢɞɟ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɞɟɪɠɤɟ ɢɝɪɵ 

ɩɚɬɱɚɦɢ ɢ ɢɫɩɪɚɜɥɟɧɢɹɦɢ. Ɉɧɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɧɫɬɢɬɭɬɨɦ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɋɡɩ=0 ɪɭɛɥɟɣ. 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ. 
Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɢɝɪɵ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɨɦɩɶɸɬɟɪɵ ɢɧɫɬɢɬɭɬɚ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

 

ɋɚɨ =0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
Ɂɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɪɟɦɨɧɬ 

ɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɤɨɦɩɶɸɬɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɚ ɢɝɪɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ. 

 ɋɬɨ=0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ. 
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Ɂɚɬɪɚɬɵ ɧɚ ɝɥɨɛɚɥɶɧɵɟ ɫɟɬɢ ɧɟ ɩɨɬɪɟɛɭɸɬɫɹ, ɬ.ɤ. ɪɚɛɨɬɚ ɢɝɪɵ ɧɟ ɡɚɜɢɫɢɬ 

ɨɬ ɧɢɯ. 

ɋɥɫ=0 ɪɭɛɥɟɣ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ. 
Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ ɧɟ ɩɨɬɪɟɛɭɸɬɫɹ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ.  
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ 3% ɨɬ ɜɫɟɯ ɡɚɬɪɚɬ 

ɋɩɪɨɱ=0 

 

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 
Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɨɪɦɭɥɟ (2).  

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢɝɪɵ ɛɭɞɟɬ ɡɚɧɢɦɚɬɶɫɹ 

ɢɧɫɬɢɬɭɬ, ɬɨ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɪɚɜɧɵ ɧɭɥɸ. 

 

ɋ=0 ɪɭɛɥɟɣ. 

 

3.3 Ɋɚɫɱɟɬ ɫɨɜɨɤɭɩɧɨɣ ɫɬɨɢɦɨɫɬɢ ɜɥɚɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɩɨ ɦɟɬɨɞɢɤɟ TCO 

 

Ɋɚɫɱɟɬ ɩɨ ɦɟɬɨɞɢɤɟ ɌɋɈ ɩɪɨɯɨɞɢɬ ɩɨ ɮɨɪɦɭɥɟ 

 

ɌɋɈ=DE+IC1+IC2,              (3) 

 

ɝɞɟ DE (directexpenses) – ɩɪɹɦɵɟɪɚɫɯɨɞɵ;  

IC1 (indirectcosts) – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ;  

IC2 (indirectcosts) – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɜɬɨɪɨɣ ɝɪɭɩɩɵ.  
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DE=DE1+DE2+DE3+DE4+DE5+DE6+DE7+DE8,      (4)  

    

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=K=31517 ɪɭɛɥɟɣ; 

DE2=0 ɪɭɛɥɟɣ, ɬ.ɤ. ɞɥɹ ɪɚɛɨɬɵ ɢɝɪɵ ɭɩɪɚɜɥɟɧɢɟ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ; 

DE3=0 ɪɭɛɥɟɣ, ɬ.ɤ. ɞɥɹ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɟɦ ɪɚɛɨɬɧɢɤɨɜ ɫɨ 

ɫɬɨɪɨɧɵ ɪɚɡɪɚɛɨɬɱɢɤɚ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ; 

DE4=0 ɪɭɛɥɟɣ, ɬ.ɤ. ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɱɬɟɧɵ ɜ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ; 

DE5=0 ɪɭɛɥɟɣ, ɬ.ɤ. ɭɫɥɭɝɢ ɚɭɬɫɨɪɫɢɧɝɚ ɧɟ ɩɨɬɪɟɛɭɸɬɫɹ; 

DE6=0 ɪɭɛɥɟɣ, ɬ.ɤ. ɤɨɦɚɧɞɢɪɨɜɤɚ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ; 

DE7=0 ɪɭɛɥɟɣ, ɬ.ɤ. ɪɚɡɪɚɛɨɬɤɚ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɜ ɢɧɫɬɢɬɭɬɟ; 

DE8=0 ɪɭɛɥɟɣ; 

DE=30540,77+0+0+0+0+0+0+0=30540,77 ɪɭɛɥɟɣ. 

ɌɋɈ = 30540,77 + 0 + 0 = 30540,77 ɪɭɛɥɟɣ. 

Ʉɨɫɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɪɚɜɧɵ ɧɭɥɸ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɪɟɨɞɨɥɟɧɢɸ ɪɢɫɤɨɜ ɧɟ ɬɪɟɛɭɸɬ ɮɢɧɚɧɫɨɜɵɯ ɜɥɨɠɟɧɢɣ, 

ɩɪɨɟɤɬ ɧɟ ɢɦɟɟɬ ɜɵɫɨɤɨɝɨ ɪɢɫɤɚ ɢ ɜɨɡɦɨɠɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɫɟ ɡɚɬɪɚɬɵ ɩɨ 

ɩɪɨɟɤɬɭ ɜ ɝɪɭɩɩɟ ɩɪɹɦɵɯ. 
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3.4 Ɋɚɫɱɟɬ ɪɢɫɤɨɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɢɝɪɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɏɌɂ - ɮɢɥɢɚɥɚ ɋɎɍ ɢ ɫ ɬɟɦ, 

ɱɬɨ ɩɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɫɬɢɬɭɬ ɜɨɡɶɦɟɬ ɧɚ ɫɟɛɹ ɬɟɯɧɢɱɟɫɤɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 

ɩɪɨɟɤɬɚ, ɪɢɫɤɢ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɨɱɟɧɶ ɦɚɥɵ. Ɉɞɧɚɤɨ ɟɫɬɶ ɧɟɫɤɨɥɶɤɨ 

ɪɢɫɤɨɜ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɠɟɧ ɩɪɨɟɤɬ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɢɫɤ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɠɚɧɪ ɨɛɭɱɚɸɳɢɯ 

ɢɝɪ ɬɨɥɶɤɨ ɧɚɱɚɥ ɪɚɡɜɢɜɚɬɶɫɹ ɢ ɪɟɞɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ ɤɚɤ 

ɦɟɬɨɞ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ. ɗɬɨ ɦɨɠɟɬ ɨɡɧɚɱɚɬɶ,ɱɬɨ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ 

ɩɪɨɪɚɛɨɬɚɧɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɚɧɚɥɨɝɨɜ ɩɪɨɟɤɬɚ ɦɚɥɨ.  

Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɭɛɴɟɤɬɢɜɧɨɫɬɶɸ ɨɰɟɧɨɤ ɢ ɩɪɟɞɜɡɹɬɨɫɬɶɸ ɦɨɝɭɬ 

ɩɨɹɜɢɬɶɫɹ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɱɟɬɤɨɝɨ ɩɨɧɢɦɚɧɢɹ ɪɚɡɪɚɛɨɬɱɢɤɨɦ ɫɜɨɟɝɨ 

ɩɪɨɟɤɬɚ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɟɪɟɱɢɫɥɟɧɵ ɪɢɫɤɢ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɠɟɧ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɣ 
ɩɪɨɟɤɬ. 

 

Ɍɚɛɥɢɰɚ 4 – ɉɟɪɟɱɟɧɶ ɪɢɫɤɨɜ ɩɪɨɟɤɬɚ 

№ Ƚɪɭɩɩɚ ɪɢɫɤɨɜ 
ɉɟɪɟɱɟɧɶ ɪɢɫɤɚ 

ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧ
ɶ 

ɜɥɢɹɧɢ
ɹ ɪɢɫɤɚ 

ȼɟɪɨɹɬɧɨɫɬ
ɶ ɪɢɫɤɚ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɫɧɢɠɟɧɢɹ ɢɥɢ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɪɢɫɤɚ 

1 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤ
ɢɣ ɪɢɫɤ  

Ɉɬɫɭɬɫɬɜɢɟ ɡɧɚɧɢɣ 
ɨ ɜɵɛɪɚɧɧɨɦ 
ɪɟɲɟɧɢɢ ɢ 
ɩɪɨɪɚɛɨɬɚɧɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɣ 

ɋɪɟɞɧɢ
ɣ 

ɇɢɡɤɢɣ Ɂɧɚɧɢɟ ɜɵɛɪɚɧɧɨɝɨ 
ɪɟɲɟɧɢɹ ɢ 
ɩɪɨɪɚɛɨɬɤɚ 
ɬɟɯɧɨɥɨɝɢɣ 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

2 

Ɋɢɫɤɢ 
ɧɟɨɛɴɟɤɬɢɜɧɨɫɬ
ɢ ɨɰɟɧɨɤ ɢ 
ɩɪɟɞɜɡɹɬɨɫɬɢ 

Ɉɬɫɭɬɫɬɜɢɟ 
ɱɟɬɤɨɝɨ 
ɩɨɧɢɦɚɧɢɹ 
ɩɪɨɟɤɬɚ ɫɨ 
ɫɬɨɪɨɧɵ 
ɪɚɡɪɚɛɨɬɱɢɤɚ 

ȼɵɫɨɤɢɣ ɇɢɡɤɢɣ Ɍɳɚɬɟɥɶɧɨɟ 
ɢɡɭɱɟɧɢɟ ɫɪɟɞɵ 
ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ  
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3 

Ɋɢɫɤ, ɱɬɨ ɢɝɪɚ 
ɛɭɞɟɬ ɥɟɝɤɨɣ 
ɢɥɢ ɧɟ ɨɤɚɠɟɬ 
ɞɨɥɠɧɨɝɨ 
ɜɥɢɹɧɢɹ 

Ɂɚɞɚɱɢ ɢɝɪɵ 
ɫɥɢɲɤɨɦ 
ɩɪɨɫɬɵ ɢ 
ɧɟɢɧɬɟɪɟɫɧɵ 

ȼɵɫɨɤɢɣ ɋɪɟɞɧɢɣ Ɍɳɚɬɟɥɶɧɨɟ 
ɨɛɫɭɠɞɟɧɢɟ 
ɡɚɞɚɧɢɣ ɫ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 

 

 

3.5 Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɞɭɤɬɨɜ-ɚɧɚɥɨɝɨɜ. ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

 

ɇɚ ɫɨɜɪɟɦɟɧɧɨɦ ɪɵɧɤɟ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɢɝɪ. Ɉɞɧɚɤɨ ɢɝɪ ɬɚɤɨɝɨ ɠɚɧɪɚ ɤɚɤ 

ɨɛɭɱɚɸɳɢɟ ɨɱɟɧɶ ɪɟɞɤɢ. ɉɪɢ ɷɬɨɦ ɩɪɢɜɥɟɱɟɧɢɟ ɢɧɬɟɪɟɫɚ ɤ ɢɝɪɟɞɨɜɨɥɶɧɨ 

ɧɟɩɪɨɫɬɚɹ ɡɚɞɚɱɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɛɭɱɟɧɢɟ ɫɬɭɞɟɧɬɨɜ 

ɹɡɵɤɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python.  

Ɍɚɤ ɤɚɤ ɨɛɭɱɚɸɳɢɟ ɢɝɪɵ ɨɱɟɧɶ ɪɟɞɤɢ, ɩɨɷɬɨɦɭ ɧɚɣɬɢ ɫɬɨɢɦɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɨɛɧɵɯ ɢɝɪ ɨɱɟɧɶ ɬɹɠɟɥɨ, ɧɨ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɡɚɪɩɥɚɬɭ 

ɪɚɡɪɚɛɨɬɱɢɤɚ ɫɨ ɫɪɟɞɧɟɣ ɡɚɪɩɥɚɬɨɣ ɜ ɫɮɟɪɟ. 

 

Ɍɚɛɥɢɰɚ 5 – ɋɩɢɫɨɤ ɫɪɟɞɧɟɣ ɰɟɧɵ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢɝɪ 

ɇɚɡɜɚɧɢɟ ɐɟɧɚ 

PayScale.com  5 040$. 
Glassdoor.com 7 180$. 

Russia.trud.com 71 000 ɪɭɛ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ 31517 ɪɭɛ. 
 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɨɛɫɬɜɟɧɧɚɹ 

ɪɚɡɪɚɛɨɬɤɚ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ ɤɨɧɤɭɪɟɧɬɚɦɢ ɜ ɩɥɚɧɟ ɰɟɧɵ. 
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3.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɫɨɡɞɚɧɢɹ ɢɝɪɵ 

 

ȼɵɛɪɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɢ ɨɰɟɧɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɌɋɈ. Ɋɚɫɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ. Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ 30540,77ɪɭɛɥɟɣ, ɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɨɬɫɭɬɫɬɜɭɸɬ. ɉɪɹɦɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɜɵɝɨɞɵ ɩɪɨɟɤɬ ɧɟ ɢɦɟɟɬ ɢ ɤɨɫɜɟɧɧɵɯ 

ɞɨɯɨɞɨɜ ɜ ɜɢɞɟ: ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ, ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢɥɢ ɱɟɝɨ-ɬɨ 

ɩɨɞɨɛɧɨɝɨ ɬɨɠɟ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɢɝɪɵ ɩɨɡɜɨɥɢɬ 

ɡɚɢɧɬɟɪɟɫɨɜɚɬɶ ɫɬɭɞɟɧɬɨɜ ɤ ɢɡɭɱɟɧɢɸ ɹɡɵɤɚ ɢ ɫɬɪɟɦɥɟɧɢɸ ɫɨɡɞɚɬɶ ɩɨɞɨɛɧɵɟ 

ɢɝɪɵ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɵɲɚɟɬ ɩɪɟɫɬɢɠɧɨɫɬɶ ɨɛɭɱɟɧɢɹ ɧɚ ɧɚɩɪɚɜɥɟɧɢɢ 

ɩɨɞɝɨɬɨɜɤɢ “ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ” ɜ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɩɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɢ ɪɟɲɟɧɵ 

ɡɚɞɚɱɢ: 

1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ - ɮɢɥɢɚɥɚ ɋɎɍ. 

2. Ɉɩɪɟɞɟɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɡɚɤɚɡɱɢɤɚ. 

3. ȼɵɩɨɥɧɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɢɝɪ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 

ɫɮɟɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

4. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɝɪɚ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ.  

5. Ɋɚɫɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɜɵɝɨɞɚ ɩɪɨɟɤɬɚ, ɨɩɪɟɞɟɥɟɧɵ 

ɪɢɫɤɢ, ɤɨɬɨɪɵɦ ɩɨɞɜɟɪɠɟɧ ɩɪɨɟɤɬ. 

ȼ ɩɟɪɜɨɣ ɱɚɫɬɢ ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ - ɮɢɥɢɚɥɚ 

ɋɎɍ, ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ 

ɩɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ, ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ IDEF0 ɞɨ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ, 

ɪɚɡɪɚɛɨɬɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ.  

ȼɨ ɜɬɨɪɨɣ ɱɚɫɬɢ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɥɭɱɲɚɹ ɫɪɟɞɚɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ IDEF0 ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ ɢ ɩɨɫɬɪɨɟɧɚ 

ɦɨɞɟɥɶ ɪɚɛɨɬɵ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ IDEF3. Ɍɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɢɝɪɚ. 

ȼ ɬɪɟɬɶɟɣ ɱɚɫɬɢ ɪɚɛɨɬɵ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɨɩɪɟɞɟɥɟɧɚ ɫɬɨɢɦɨɫɬɶ ɩɨ ɦɟɬɨɞɢɤɟ ɌɋɈ, 

ɨɩɪɟɞɟɥɟɧɵ ɪɢɫɤɢ ɩɪɨɟɤɬɚ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɵɧɤɚ ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɟ ɩɨɯɨɠɢɟ 

ɭɫɥɭɝɢ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. ȼɢɤɢɩɟɞɢɹ ɫɜɨɛɨɞɧɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

HeroEngine. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://en.wikipedia.org/wiki/HeroEngine 

2. ȼɢɤɢɩɟɞɢɹ ɫɜɨɛɨɞɧɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: IDEF3.  – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ru.wikipedia.org/wiki/IDEF3 

3. ȼɢɤɢɩɟɞɢɹ ɫɜɨɛɨɞɧɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Python. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ru.wikipedia.org/wiki/Python 

4. ȼɢɤɢɩɟɞɢɹ ɫɜɨɛɨɞɧɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Unity. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ru.wikipedia.org/wiki/Unity_(ɢɝɪɨɜɨɣ_ɞɜɢɠɨɤ) 

5. Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

Ⱦɨɤɭɦɟɧɬɚɰɢɹ ɢɧɫɬɢɬɭɬɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://khti.sfu-

kras.ru/dokumentatsiya/dokumentatsiya-institut.php 

6. ɋɨɨɛɳɟɫɬɜɨ IT-ɫɩɟɰɢɚɥɢɫɬɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: UML — 

ɞɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (use case diagram). – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://habr.com/ru/post/47940/ 

7. ɋɨɨɛɳɟɫɬɜɨ IT-ɫɩɟɰɢɚɥɢɫɬɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɑɬɨ ɬɚɤɨɟ DFD 

(ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ). – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://habr.com/ru/company/trinion/blog/340064/ 

8. ɍɱɟɛɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɫɬɭɞɟɧɬɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]:Ɇɟɬɨɞɨɥɨɝɢɹ IDEF3. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://studme.org/87186/ekonomika/metodologiya_idef3 

9. App2top [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ɍɨɩ-10 ɢɝɪɨɜɵɯ ɞɜɢɠɤɨɜ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://app2top.ru/game_development/top-10-igrovy-h-dvizhkov-vy-beri-

svoj-45170.html 

 

 

  

https://en.wikipedia.org/wiki/HeroEngine
https://ru.wikipedia.org/wiki/IDEF3
https://ru.wikipedia.org/wiki/Python
https://ru.wikipedia.org/wiki/Unity_(%D0%B8%D0%B3%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B6%D0%BE%D0%BA)
http://khti.sfu-kras.ru/dokumentatsiya/dokumentatsiya-institut.php
http://khti.sfu-kras.ru/dokumentatsiya/dokumentatsiya-institut.php
https://habr.com/ru/post/47940/
https://habr.com/ru/company/trinion/blog/340064/
https://studme.org/87186/ekonomika/metodologiya_idef3
https://app2top.ru/game_development/top-10-igrovy-h-dvizhkov-vy-beri-svoj-45170.html
https://app2top.ru/game_development/top-10-igrovy-h-dvizhkov-vy-beri-svoj-45170.html
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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 9 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

Ɉɞɢɧ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 

 

 

 

«____» ____________ 2021 ɝ. 

 

____________________ Ɋɚɜɨɞɢɧ Ɋɨɞɢɨɧ Ⱥɥɟɤɫɟɟɜɢɱ 
       ɩɨɞɩɢɫɶ    
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