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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ (ȼɄɊ) ɩɨ ɬɟɦɟ: «Ɋɚɡɪɚɛɨɬɤɚ 

ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ ɨɫɬɪɨɝɚ ɫ 

ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ» ɫɨɞɟɪɠɢɬ 57 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 7 ɬɚɛɥɢɰ, 8 ɮɨɪɦɭɥ, 15 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 26 ɪɢɫɭɧɤɨɜ. 

ȽȺɍ Ɋɏ «ɐɂɇɌ ɏȺɄȺɋɂɂ», ȾɈɉɈɅɇȿɇɇȺə ɊȿȺɅɖɇɈɋɌɖ, 

3D-ɆɈȾȿɅɖ, AR-ȻɂȻɅɂɈɌȿɄȺ, ANDROID, UNITY, VUFORIA, 

ɆɈȻɂɅɖɇɈȿ ɉɊɂɅɈɀȿɇɂȿ. 

Ɉɛɴɟɤɬ ȼɄɊ: ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ. 

ɉɪɟɞɦɟɬ: ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ ɨɫɬɪɨɝɚ ɫ 

ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ ɨɫɬɪɨɝɚ ɫ 

ɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

Ɉɋ Android.  

Ɂɚɞɚɱɢ: ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɛɢɥɶɧɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ ɨɫɬɪɨɝɚ, ɪɚɫɫɱɢɬɚɬɶ 

ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɩɪɨɟɤɬɚ ɢ ɨɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ȼɄɊ ɛɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, 

ɩɪɨɢɡɜɟɞɟɧɚ ɨɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɬɟɯɧɨɥɨɝɢɢ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧ ɜɵɛɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ, ɚ ɬɚɤɠɟ 

ɩɨɷɬɚɩɧɨ ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ «ɋɚɹɧɫɤɢɣ ɨɫɬɪɨɝ». 

ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɪɚɡɪɚɛɨɬɚɧɨ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ «ɋɚɹɧɫɤɢɣ ɨɫɬɪɨɝ», ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɭɜɢɞɟɬɶ ɨɛɥɢɤ ɨɫɬɪɨɝɚ ɜ 

ɩɪɨɲɥɨɦ.     

  



SUMMARY 

 

The theme of the graduation thesis is «Mobile Application Development for 

Augmented Reality of the Sayan Prison with Interactive Mode Elements». It contains 

57 pages, 7 charts, 8 formulae, 15 reference items, 26 drawings. 

SAI RKH «ITC RKH» (State Autonomous Institution of Republic of 

Khakassia «Information Technology Center of Republic of Khakassia»), 

AUGMENTED REALITY, 3D MODEL, AR-LIBRARY, ANDROID, UNITY, 

VUFORIA, MOBILE APPLICATION. 

The object of the graduation thesis is an augmented reality.   

The subject of the graduation thesis is a software application for augmented 

reality of the Sayan prison with interactive mode elements. 

The purpose of the graduation thesis is to develop a mobile application for 

augmented reality of the Sayan prison with interactive mode elements for devices 

running Android.  

The objectives of the graduation thesis:  to analyze the subject area, to develop 

a mobile application for augmented reality of the Sayan prison, to calculate the 

capital costs of the project and to assess the economic efficiency.   

The first part of the graduation thesis deals with the analysis of the subject 

area, the facility’s structural characteristics and the augmented reality technology.  

The second part of the graduation thesis deals with the selection of software, 

and the gradual process of creating the mobile application of «the Sayan Prison». 

The third part of the graduation thesis assesses the project cost-effectiveness. 

Ultimately, the mobile application for the augmented reality of «the Sayan 

Prison» has been developed. It gives you the opportunity to see the prison’s layout 

being in the past.  

 

English language supervisor   _____________       Chezybaeva N.V. 

                                                                 (signature, date                                     (full name) 
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ȼȼȿȾȿɇɂȿ 

 

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ (AugmentedReality, AR) - ɨɞɧɨ ɢɡ ɫɚɦɵɯ 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. ɗɬɚ 

ɬɟɯɧɨɥɨɝɢɹ ɭɠɟ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ ɫɟɛɹ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ - ɧɚɩɪɢɦɟɪ, ɜ ɨɛɪɚɡɨɜɚɧɢɢ, ɦɟɞɢɰɢɧɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɞɪ. 

Ƚɥɚɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɧɚɝɥɹɞɧɨɫɬɶ, ɤɨɬɨɪɚɹ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɥɭɱɲɟɦɭ ɭɫɜɨɟɧɢɸ ɢɧɮɨɪɦɚɰɢɢ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɣ ɫ ɨɛɴɟɤɬɨɦ. 

Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ, ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɢɥɚ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, ɜ ɦɭɡɟɣɧɨɣ ɫɮɟɪɟ.  

ɇɚ ɩɪɨɬɹɠɟɧɢɟ ɩɨɫɥɟɞɧɢɯ ɞɜɚɞɰɚɬɢ ɥɟɬ ɦɭɡɟɢ ɢ ɤɨɦɦɟɪɱɟɫɤɢɟ ɤɨɦɩɚɧɢɢ 

ɩɨ ɜɫɟɦɭ ɦɢɪɭ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ 

ɩɪɢɜɥɟɱɟɧɢɹ ɩɨɫɟɬɢɬɟɥɟɣ ɢ ɩɨɦɨɳɢ ɢɦ ɜ ɜɨɫɩɪɢɹɬɢɢ ɫɜɨɢɯ ɷɤɫɩɨɧɚɬɨɜ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɫ ɷɥɟɦɟɧɬɚɦɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɹɪɤɢɯ ɩɪɢɦɟɪɨɜ ɬɚɤɢɯ ɢɧɧɨɜɚɰɢɣ. ɂɯ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɦɢɪɟ ɨɬɱɚɫɬɢ ɨɛɭɫɥɨɜɥɟɧɨ ɛɵɫɬɪɵɦ ɪɨɫɬɨɦ ɤɨɥɢɱɟɫɬɜɚ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɦɚɪɬɮɨɧɨɜ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɨɛ 

ɷɤɫɩɨɧɚɬɚɯ ɢ ɬɨɜɚɪɚɯ ɛɟɡ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɫɢɢ» ɩɨɫɬɚɜɢɥɢ ɡɚɞɚɱɭ 

ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ ɨɫɬɪɨɝɚ.  Ⱦɥɹ 

ɷɬɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ 3D-ɦɨɞɟɥɶ ɨɫɬɪɨɝɚ, ɮɪɚɝɦɟɧɬ ɤɨɬɨɪɨɣ ɛɵɥ 

ɩɪɟɞɨɫɬɚɜɥɟɧ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɫɢɢ». 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜ ɞɚɧɧɨɟ ɜɪɟɦɹ ɜɫɟ ɛɨɥɶɲɟ ɢ 

ɛɨɥɶɲɟ ɪɚɡɜɢɜɚɟɬɫɹ ɦɢɪ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɨɛɢɥɶɧɵɯ 

ɩɪɢɥɨɠɟɧɢɣ. ɋɟɣɱɚɫ ɭ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ ɟɫɬɶ ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ ɢ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɹɯ ɫ ɤɚɠɞɵɦ ɞɧɟɦ ɬɨɥɶɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.     

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 

Ɋɚɡɪɚɛɨɬɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ 

ɨɫɬɪɨɝɚcɷɥɟɦɟɧɬɚɦɢ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɥɹ Ɉɋ Android. 
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Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

 ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ȽȺɍ Ɋɏ «ɐɂɇɌ 

ɏɚɤɚɫɫɢɢ»; 

 ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ 

ɩɨɞɨɛɧɵɯɩɪɨɟɤɬɨɜ;  

 ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɞɥɹ ɫɢɫɬɟɦɵ Android; 

 ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɨɩɢɫɚɬɶ ɪɚɛɨɬɭ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

«ɋɚɹɧɫɤɢɣ ɨɫɬɪɨɝ»; 

 ɪɚɫɫɱɢɬɚɬɶ ɩɥɚɧɢɪɭɟɦɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 



9 

  

1 Ⱥɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ «ɋɚɹɧɫɤɢɣ ɨɫɬɪɨɝ» 

 

1.1 ɂɧɮɨɪɦɚɰɢɹ ɨ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» 

 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ ɭɱɪɟɠɞɟɧɢɟ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ «ɐɟɧɬɪ 

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

ɍɱɪɟɞɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɉɪɚɜɢɬɟɥɶɫɬɜɨ Ɋɟɫɩɭɛɥɢɤɢ, ɱɚɫɬɢɱɧɨ ɮɭɧɤɰɢɢ ɢ 

ɩɨɥɧɨɦɨɱɢɹ ɭɱɪɟɞɢɬɟɥɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɍɩɪɚɜɥɟɧɢɟ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɱɚɫɬɢɱɧɨ Ɇɢɧɢɫɬɟɪɫɬɜɨ 

ɢɦɭɳɟɫɬɜɟɧɧɵɯ ɢ ɡɟɦɟɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

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

ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɨɣ, ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɣ ɢ ɧɚɞɟɠɧɨɣ ɫɢɫɬɟɦɵ ɜ Ɋɟɫɩɭɛɥɢɤɟ, 

ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɬ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɦɟɠɞɭ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ, ɨɪɝɚɧɚɦɢ ɦɟɫɬɧɨɝɨ 

ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɛɳɟɫɬɜɟɧɧɵɦɢ ɢɧɫɬɢɬɭɬɚɦɢ ɢ ɝɪɚɠɞɚɧɚɦɢ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɪɚɡɥɢɱɧɵɣ ɫɩɟɤɬɪ ɭɫɥɭɝ ɩɨ 3D 

ɦɨɞɟɥɢɪɨɜɚɧɢɸ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬ ɞɨɪɚɛɨɬɤɭ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɞɟɥɟɣ ɢ 

ɫɨɡɞɚɧɢɸ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. Ɉɤɚɡɵɜɚɟɬ ɭɫɥɭɝɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɫɚɣɬɨɜ ɫ 

ɧɭɥɹ ɢ ɩɨ ɫɨɩɪɨɜɨɠɞɟɧɢɸ ɭɠɟ ɝɨɬɨɜɵɯ. Ɉɫɧɨɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɪɚɡɪɚɛɨɬɤɢ 

ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ «1ɋ-Ȼɢɬɪɢɤɫ: ɍɩɪɚɜɥɟɧɢɟ ɫɚɣɬɨɦ». Ɂɚɧɢɦɚɟɬɫɹ 

IT-ɚɭɬɫɨɪɫɢɧɝɨɦ: ɩɪɢɧɢɦɚɟɬ ɧɚ ɫɟɛɹ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɮɭɧɤɰɢɣ ɩɨ 

ɩɨɞɞɟɪɠɤɟ IT-ɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ, ɤɨɦɩɶɸɬɟɪɧɨɣ ɢ 

ɨɪɝɬɟɯɧɢɤɢ. Ɍɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɹ ɦɢɧɢɦɢɡɚɰɢɸ ɪɢɫɤɨɜ ɫɛɨɟɜ ɪɚɛɨɬɵ, ɚ 

ɬɚɤɠɟ ɨɩɬɢɦɢɡɚɰɢɸ ɡɚɬɪɚɬ ɪɚɡɜɢɬɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɨɪɝɚɧɢɡɚɰɢɹ ɡɚɧɢɦɚɟɬɫɹ ɫɨɩɪɨɜɨɠɞɟɧɢɟɦ ɨɮɢɰɢɚɥɶɧɵɯ ɫɚɣɬɨɜ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ, ɚ ɬɚɤɠɟ ɢɧɵɯ ɛɸɞɠɟɬɧɵɯ ɭɱɪɟɠɞɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɭɱɪɟɠɞɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɡɪɚɛɨɬɤɭ ɫɚɣɬɨɜ ɞɥɹ ɫɬɨɪɨɧɧɢɯ ɡɚɤɚɡɱɢɤɨɜ ɜ 

ɤɚɱɟɫɬɜɟ ɩɪɢɧɨɫɹɳɟɣ ɞɨɯɨɞ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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Ⱥɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɬɚɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɤɚɤ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɟ, 

ɫɨɡɞɚɧɢɟ ɦɭɥɶɬɢɦɟɞɢɚ ɢ ɩɟɱɚɬɧɨɣ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɧɭɠɞ ɨɪɝɚɧɨɜ 

ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ, ɨɧɥɚɣɧ ɬɪɚɧɫɥɹɰɢɢ ɜ ɢɧɬɟɪɧɟɬ ɡɧɚɱɢɦɵɯ 

ɫɨɛɵɬɢɣ ɞɥɹ Ɋɟɫɩɭɛɥɢɤɢ. Ɍɚɤ ɠɟ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» ɚɤɬɢɜɧɨ 

ɫɨɬɪɭɞɧɢɱɚɟɬ ɫ ɜɵɫɲɢɦɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ ɭɱɪɟɠɞɟɧɢɹɦɢ Ɋɟɫɩɭɛɥɢɤɢ, 

ɭɱɚɫɬɜɭɸɬ ɜ ɩɪɨɜɨɞɢɦɵɯ ɜɵɫɬɚɜɤɚɯ, ɮɨɪɭɦɚɯ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ ɫɬɭɞɟɧɬɚɦ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ «ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ», ɩɨɡɜɨɥɹɹ ɩɪɢɦɟɧɢɬɶ ɡɧɚɧɢɹ ɧɚ 

ɩɪɚɤɬɢɤɟ[9]. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɟɞɩɪɢɹɬɢɹ ȽȺɍ Ɋɏ 

«ɐɂɇɌ ɏɚɤɚɫɢɢ». 

 

 

Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ» 

 

ɇɚɱɚɥɶɧɢɤɨɦ ɨɬɞɟɥɚ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ 

ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ 

ɨɫɬɪɨɝɚ ɞɥɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɚɪɤɟɬɢɧɝɨɜɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ȽȺɍ Ɋɏ 

«ɐɂɇɌ ɏɚɤɚɫɫɢɢ». 
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1.2 ɋɭɳɧɨɫɬɶ ɩɨɧɹɬɢɹ ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ 

 

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɠɢɡɧɢ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɨɛɳɟɫɬɜɚ. Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ – ɷɬɨ ɧɨɜɵɣ ɬɟɪɦɢɧ, ɨɛɨɡɧɚɱɚɸɳɢɣ ɜɫɟ 

ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɜɧɟɞɪɟɧɢɹ ɦɧɢɦɵɯ ɨɛɴɟɤɬɨɜ ɜ ɪɟɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. Ɉɧ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɨɛɚɜɥɟɧɢɟ ɜɢɪɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɤ ɜɢɞɟɨɢɡɨɛɪɚɠɟɧɢɸ ɜ 

ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɧɚɥɨɠɟɧɢɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɟ 

ɨɛɴɟɤɬɨɜ ɢ ɨɤɪɭɠɚɸɳɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ ɢɡ ɬɨɝɨ, ɱɬɨ 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɤɨɧɰɟɩɰɢɸ ɞɨɩɨɥɧɟɧɢɹ ɪɟɚɥɶɧɨɫɬɢ.  

ɋɟɝɨɞɧɹ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɫɱɢɬɵɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɩɨɦɨɳɢ ɤɚɦɟɪ ɢ ɩɨɧɢɦɚɬɶ ɟɝɨ ɩɪɢ ɩɨɦɨɳɢ ɚɥɝɨɪɢɬɦɨɜ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ. Ɉɤɨɧɱɚɬɟɥɶɧɨɣ ɩɪɟɞɩɨɫɵɥɤɨɣ ɞɥɹ ɩɨɹɜɥɟɧɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫɬɚɥɨ ɠɟɥɚɧɢɟ ɥɸɞɟɣ ɞɨɛɚɜɢɬɶ ɜ ɷɬɨɬ ɦɢɪ ɱɬɨ-ɬɨ 

ɧɟɫɭɳɟɫɬɜɭɸɳɟɟ ɢɥɢ ɞɚɠɟ ɧɟɜɨɡɦɨɠɧɨɟ. ɉɪɚɤɬɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɱɪɟɡɜɵɱɚɣɧɨ ɨɛɲɢɪɧɨ. ɗɬɨ ɢ ɢɝɪɨɜɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ 

ɫɬɚɧɨɜɹɬɫɹ ɤɪɚɫɨɱɧɟɣ ɢ ɭɜɥɟɤɚɬɟɥɶɧɟɣ, ɩɨɡɜɨɥɹɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɪɟɚɥɶɧɨɫɬɢ 

ɭɜɢɞɟɬɶ ɩɟɪɫɨɧɚɠɟɣ. ɂɝɪɨɜɨɟ ɩɨɥɟ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɪɟɚɥɶɧɨɫɬɶ – ɜ ɤɜɚɪɬɢɪɭ, ɧɚ 

ɭɥɢɰɭ, ɜ ɥɸɛɨɟ ɦɟɫɬɨ, ɝɞɟ ɜɵ ɫɟɣɱɚɫ ɧɚɯɨɞɢɬɟɫɶ. Ʉɚɠɞɵɣ ɮɢɡɢɱɟɫɤɢɣ ɨɛɴɟɤɬ 

ɦɨɠɟɬ ɫɬɚɬɶ ɱɚɫɬɶɸ ɢɝɪɵ, ɢ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɧɵɦ ɨɛɪɚɡɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 

ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. 

ɇɨ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɚɡɜɥɟɱɟɧɢɣ. Ɍɟɯɧɨɥɨɝɢɹ 

ɦɨɠɟɬ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɢ ɦɟɞɢɰɢɧɟ, ɨɛɟɫɩɟɱɢɜɚɹ 

ɭɧɢɤɚɥɶɧɭɸ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɢɞɟɬɶ ɥɸɛɨɣ ɨɛɴɟɤɬ, ɩɪɨɜɨɞɢɬɶ ɫ ɧɢɦ 

ɜɫɟɜɨɡɦɨɠɧɵɟ ɦɚɧɢɩɭɥɹɰɢɢ, ɢɫɫɥɟɞɨɜɚɬɶ ɢ ɢɡɭɱɚɬɶ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɬɳɚɬɟɥɶɧɨɫɬɶɸ. ɒɢɪɨɤɢɟ ɩɟɪɫɩɟɤɬɢɜɵ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɨɬɤɪɵɜɚɟɬ ɢ 

ɞɥɹ ɩɭɬɟɲɟɫɬɜɟɧɧɢɤɨɜ. ȼ ɨɛɳɟɦ, ɹɜɥɟɧɢɟ ɷɬɨ ɧɚɫɬɨɥɶɤɨ ɭɜɥɟɤɚɬɟɥɶɧɨɟ ɢ 

ɢɧɬɟɪɟɫɧɨɟ, ɱɬɨ ɭɞɟɪɠɚɬɶɫɹ ɨɬ ɬɨɝɨ, ɱɬɨɛɵ ɫɤɚɱɚɬɶ ɢ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɫɜɨɣ 

ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ Android ɩɪɢɥɨɠɟɧɢɹ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ, 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. 
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 Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ (ɚɧɝɥ. augmentedreality, AR) ɪɟɡɭɥɶɬɚɬ ɜɜɟɞɟɧɢɹ 

ɜ ɩɨɥɟ ɜɨɫɩɪɢɹɬɢɹ ɥɸɛɵɯ ɫɟɧɫɨɪɧɵɯ ɞɚɧɧɵɯ ɫ ɰɟɥɶɸ ɞɨɩɨɥɧɟɧɢɹ ɫɜɟɞɟɧɢɣ ɨɛ 

ɨɤɪɭɠɟɧɢɢ ɢ ɭɥɭɱɲɟɧɢɟ ɜɨɫɩɪɢɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ.  

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ — ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɫɦɟɲɚɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ 

(ɚɧɝɥ. mixedreality), ɫɨɡɞɚɜɚɟɦɚɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

«ɞɨɩɨɥɧɟɧɧɵɯ» ɷɥɟɦɟɧɬɨɜ ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɪɟɚɥɶɧɨɫɬɢ (ɤɨɝɞɚ ɪɟɚɥɶɧɵɟ 

ɨɛɴɟɤɬɵ ɦɨɧɬɢɪɭɸɬɫɹ ɜ ɩɨɥɟ ɜɨɫɩɪɢɹɬɢɹ). 

ɋɪɟɞɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɢɦɟɪɨɜ ɞɨɩɨɥɧɟɧɢɹ 

ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɪɟɚɥɶɧɨɫɬɢ — ɩɚɪɚɥɥɟɥɶɧɚɹ ɥɢɰɟɜɨɣ ɰɜɟɬɧɚɹ ɥɢɧɢɹ, 

ɩɨɤɚɡɵɜɚɸɳɚɹ ɧɚɯɨɠɞɟɧɢɟ ɛɥɢɠɚɣɲɟɝɨ ɩɨɥɟɜɨɝɨ ɢɝɪɨɤɚ ɤ ɜɨɪɨɬɚɦ ɩɪɢ 

ɬɟɥɟɜɢɡɢɨɧɧɨɦ ɩɨɤɚɡɟ ɮɭɬɛɨɥɶɧɵɯ ɦɚɬɱɟɣ, ɫɬɪɟɥɤɢ ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɫɫɬɨɹɧɢɹ ɨɬ 

ɦɟɫɬɚ ɲɬɪɚɮɧɨɝɨ ɭɞɚɪɚ ɞɨ ɜɨɪɨɬ, «ɧɚɪɢɫɨɜɚɧɧɚɹ» ɬɪɚɟɤɬɨɪɢɹ ɩɨɥɟɬɚ ɲɚɣɛɵ ɜɨ 

ɜɪɟɦɹ ɯɨɤɤɟɣɧɨɝɨ ɦɚɬɱɚ, ɫɦɟɲɟɧɢɟ ɪɟɚɥɶɧɵɯ ɢ ɜɵɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɜ 

ɤɢɧɨɮɢɥɶɦɚɯ ɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɥɢ ɝɚɞɠɟɬɧɵɯ ɢɝɪɚɯ ɢ ɬ. ɩ. 

ɋɚɦ ɬɟɪɦɢɧ «ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ» ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɛɵɥ 

ɩɪɟɞɥɨɠɟɧ ɢɫɫɥɟɞɨɜɚɬɟɥɟɦ ɤɨɪɩɨɪɚɰɢɢ Boeing Ɍɨɦɨɦ Ʉɨɞɟɥɨɦ (ɚɧɝɥ. 

TomCaudell) ɜ 1990 ɝɨɞɭ. Ɍɨɦ Ʉɨɞɟɥ ɭɩɨɬɪɟɛɥɹɥ ɬɟɪɦɢɧ ɨɩɢɫɵɜɚɹ ɰɢɮɪɨɜɵɟ 

ɞɢɫɩɥɟɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɩɨɫɬɪɨɣɤɟ ɫɚɦɨɥɟɬɨɜ. ɋɛɨɪɳɢɤɢ ɧɨɫɢɥɢ 

ɫ ɫɨɛɨɣ ɩɨɪɬɚɬɢɜɧɵɟ ɤɨɦɩɶɸɬɟɪɵ, ɦɨɝɥɢ ɜɢɞɟɬɶ ɱɟɪɬɟɠɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɫ 

ɩɨɦɨɳɶɸ ɲɥɟɦɨɜ, ɢɦɟɸɳɢɯ ɩɨɥɭɩɪɨɡɪɚɱɧɵɟ ɞɢɫɩɥɟɣɧɵɟ ɩɚɧɟɥɢ 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ: 

ɢɫɫɥɟɞɨɜɚɬɟɥɶ Ɋɨɧɚɥɶɞ Ⱥɡɭɦɚ (ɚɧɝɥ. RonaldAzuma) ɜ 1997 ɝɨɞɭ ɨɩɪɟɞɟɥɢɥ ɟɺ 

ɤɚɤ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ: 

– ɫɨɜɦɟɳɚɟɬ ɜɢɪɬɭɚɥɶɧɨɟ ɢ ɪɟɚɥɶɧɨɟ; 

– ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ; 

– ɪɚɛɨɬɚɟɬ ɜ 3D. 

ȼ 1994 ɝɨɞɭ ɉɨɥ Ɇɢɥɝɪɨɦ (ɚɧɝɥ. PaulMilgram) ɢ ɎɭɦɢɨɄɢɫɢɧɨ (ɚɧɝɥ. 

FumioKishino) ɨɩɢɫɚɥɢ ɤɨɧɬɢɧɭɭɦ «ɜɢɪɬɭɚɥɶɧɨɫɬɶ-ɪɟɚɥɶɧɨɫɬɶ» (ɚɧɝɥ. 

Milgram'sReality-VirtualityContinuum) — ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɪɟɚɥɶɧɨɫɬɶɸ ɢ 
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ɜɢɪɬɭɚɥɶɧɨɫɬɶɸ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ 

(ɛɥɢɠɟ ɤ ɪɟɚɥɶɧɨɫɬɢ) ɢ ɞɨɩɨɥɧɟɧɧɚɹ ɜɢɪɬɭɚɥɶɧɨɫɬɶ (ɛɥɢɠɟ ɤ ɜɢɪɬɭɚɥɶɧɨɫɬɢ). 

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ — ɪɟɡɭɥɶɬɚɬ ɞɨɛɚɜɥɟɧɢɹ ɤ ɜɨɫɩɪɢɧɢɦɚɟɦɵɦ ɤɚɤ 

ɷɥɟɦɟɧɬɵ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɦɧɢɦɵɯ ɨɛɴɟɤɬɨɜ (ɨɛɵɱɧɨ ɜ ɤɚɱɟɫɬɜɟ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ). 

ɂɧɨɝɞɚ ɜ ɤɚɱɟɫɬɜɟ ɫɢɧɨɧɢɦɨɜ ɢɫɩɨɥɶɡɭɸɬ ɬɟɪɦɢɧɵ «ɪɚɫɲɢɪɟɧɧɚɹ 

ɪɟɚɥɶɧɨɫɬɶ», «ɭɥɭɱɲɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ», «ɨɛɨɝɚɳɺɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ», 

«ɭɜɟɥɢɱɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ». ɉɪɚɜɞɚ, ɬɚɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɡɜɚɧɧɵɯ ɬɟɪɦɢɧɨɜ ɜ 

ɨɛɳɟɦ ɫɥɭɱɚɟ ɧɟɩɪɚɜɢɥɶɧɨ, — ɬɟɪɦɢɧɵ «ɪɚɫɲɢɪɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ», 

«ɭɜɟɥɢɱɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ», «ɨɛɨɝɚɳɺɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ» ɩɪɢɦɟɧɢɦɵ ɥɢɲɶ ɞɥɹ 

ɨɛɨɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɺɧɧɵɯ ɮɨɪɦ ɢ ɚɫɩɟɤɬɨɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɬɨɝɞɚ ɤɚɤ ɩɪɢɦɟɧɢɦɨɫɬɶ ɬɟɪɦɢɧɚ «ɭɥɭɱɲɟɧɧɚɹ 

ɪɟɚɥɶɧɨɫɬɶ» ɜɨɜɫɟ ɫɨɦɧɢɬɟɥɶɧɚ. 

 

1.3 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

 

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜɫɟ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɤɚɤɢɟ ɛɵ ɬɨ ɧɢ 

ɛɵɥɨ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɉɄ ɢɥɢ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɦɟɟɬ ɫɜɨɣ ɚɥɝɨɪɢɬɦ 

ɪɚɛɨɬɵ. ȼɫɟɝɨ ɫɭɳɟɫɬɜɭɟɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ. 

 

1.3.1 Ȼɟɡ ɦɚɪɤɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ AR 

 

Ȼɟɡ ɦɚɪɤɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɪɚɛɨɬɚɟɬ ɩɨ ɨɫɨɛɵɦ ɚɥɝɨɪɢɬɦɚɦ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɝɞɟ ɧɚ ɨɤɪɭɠɚɸɳɢɣ ɥɚɧɞɲɚɮɬ, ɫɧɹɬɵɣ ɤɚɦɟɪɨɣ, ɧɚɤɥɚɞɵɜɚɟɬɫɹ 

ɜɢɪɬɭɚɥɶɧɚɹ «ɫɟɬɤɚ». ɇɚ ɷɬɨɣ ɫɟɬɤɟ ɩɪɨɝɪɚɦɦɧɵɟ ɚɥɝɨɪɢɬɦɵ ɧɚɯɨɞɹɬ ɧɟɤɢɟ 

ɨɩɨɪɧɵɟ ɬɨɱɤɢ, ɩɨ ɤɨɬɨɪɵɦ ɨɩɪɟɞɟɥɹɸɬ ɬɨɱɧɨɟ ɦɟɫɬɨ, ɤ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ 

«ɩɪɢɜɹɡɚɧɚ» ɜɢɪɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜ ɬɨɦ, ɱɬɨ 
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ɨɛɴɟɤɬɵ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɫɥɭɠɚɬ ɦɚɪɤɟɪɚɦɢ ɫɚɦɢ ɩɨ ɫɟɛɟ ɢ ɞɥɹ ɧɢɯ ɧɟ ɧɭɠɧɨ 

ɫɨɡɞɚɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɯ ɜɢɡɭɚɥɶɧɵɯ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɜ 

. 

1.3.2 AR ɬɟɯɧɨɥɨɝɢɹ ɧɚ ɛɚɡɟ ɦɚɪɤɟɪɨɜ 

 

ȼ ɬɟɨɪɢɢ ɦɚɪɤɟɪɨɦ ɦɨɠɟɬ ɛɵɬɶ ɥɸɛɚɹ ɮɢɝɭɪɚ(ɨɛɴɟɤɬ). ɇɨ ɧɚ ɩɪɚɤɬɢɤɟ 

ɦɵ ɨɝɪɚɧɢɱɟɧɵ ɪɚɡɪɟɲɟɧɢɟɦ ɜɟɛ-ɤɚɦɟɪɵ (ɬɟɥɟɮɨɧɚ), ɨɫɨɛɟɧɧɨɫɬɹɦɢ 

ɰɜɟɬɨɩɟɪɟɞɚɱɢ, ɨɫɜɟɳɟɧɢɹ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤ ɤɚɤ 

ɜɫɺ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɚ ɩɨɬɨɦɭ ɞɨɥɠɧɨ ɞɟɥɚɬɶɫɹ ɛɵɫɬɪɨ, ɚ 

ɩɨɬɨɦɭ ɜɵɛɢɪɚɟɬɫɹ ɨɛɵɱɧɨ ɱɟɪɧɨ-ɛɟɥɵɣ ɦɚɪɤɟɪ ɩɪɨɫɬɨɣ ɮɨɪɦɵ. Ʉɚɤ ɩɪɚɜɢɥɨ 

ɷɬɨ ɩɪɹɦɨɭɝɨɥɶɧɢɤ ɢɥɢ ɤɜɚɞɪɚɬ ɫɨ ɜɩɢɫɚɧɧɵɦ ɜɨ ɜɧɭɬɪɶ ɢɞɟɧɬɢɮɢɤɚɬɨɪɨɦ-

ɨɛɪɚɡɨɦ. 

Ɍɟɯɧɨɥɨɝɢɹ ɧɚ ɛɚɡɟ ɫɩɟɰɢɚɥɶɧɵɯ ɦɚɪɤɟɪɨɜ, ɢɥɢ ɦɟɬɨɤ, ɭɞɨɛɧɚ ɬɟɦ, ɱɬɨ 

ɨɧɢ ɩɪɨɳɟ ɪɚɫɩɨɡɧɚɸɬɫɹ ɤɚɦɟɪɨɣ ɢ ɞɚɸɬ ɟɣ ɛɨɥɟɟ ɠɟɫɬɤɭɸ ɩɪɢɜɹɡɤɭ ɤ ɦɟɫɬɭ 

ɞɥɹ ɜɢɪɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ. Ɍɚɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɝɨɪɚɡɞɨ ɧɚɞɟɠɧɟɟ «ɛɟɡ ɦɚɪɤɟɪɧɨɣ» 

ɢ ɪɚɛɨɬɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡ ɫɛɨɟɜ. 

 

1.3.3 ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ 

 

Ʉɪɨɦɟ ɦɚɪɤɟɪɧɨɣ ɢ ɛɟɡ ɦɚɪɤɟɪɧɨɣ, ɫɭɳɟɫɬɜɭɟɬ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ ɪɚɫɩɨɥɨɠɟɧɢɢ ɨɛɴɟɤɬɚ. ȼ ɧɟɣ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ GPS/ȽɅɈɇȺɋɋ, ɝɢɪɨɫɤɨɩɚ ɢ ɤɨɦɩɚɫɚ, ɜɫɬɪɨɟɧɧɨɝɨ ɜ 

ɦɨɛɢɥɶɧɵɣ ɬɟɥɟɮɨɧ. Ɇɟɫɬɨ ɜɢɪɬɭɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɨɪɞɢɧɚɬɚɦɢ 

ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ⱥɤɬɢɜɚɰɢɹ ɩɪɨɝɪɚɦɦɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɪɢ ɫɨɜɩɚɞɟɧɢɢ ɤɨɨɪɞɢɧɚɬɵ, ɡɚɥɨɠɟɧɧɨɣ ɜ ɩɪɨɝɪɚɦɦɟ, ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. 

Ɍɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɷɬɨ, ɜ ɨɫɧɨɜɟ ɫɜɨɟɣ, ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ. Ɍɨ ɟɫɬɶ ɷɬɨ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ, ɤɨɬɨɪɵɟ 

ɫɜɹɡɵɜɚɸɬ ɤɚɦɟɪɭ, ɦɟɬɤɢ ɢ ɫɦɚɪɬɮɨɧ ɜ ɟɞɢɧɭɸ ɢɧɬɟɪɚɤɬɢɜɧɭɸ ɫɢɫɬɟɦɭ. 
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Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɫɢɫɬɟɦɵ – ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɯɦɟɪɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɟɚɥɶɧɨɣ 

ɦɟɬɤɢ ɩɨ ɟɟ ɫɧɢɦɤɭ, ɩɨɥɭɱɟɧɧɨɦɭ ɫ ɩɨɦɨɳɶɸ ɤɚɦɟɪɵ. ɉɪɨɰɟɫɫ ɪɚɫɩɨɡɧɚɜɚɧɢɹ 

ɩɪɨɢɫɯɨɞɢɬ ɩɨɷɬɚɩɧɨ. ɋɧɚɱɚɥɚ ɫɧɢɦɚɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɤɚɦɟɪɵ. Ɂɚɬɟɦ 

ɩɪɨɝɪɚɦɦɚ ɪɚɫɩɨɡɧɚɟɬ ɩɹɬɧɚ ɧɚ ɤɚɠɞɨɦ ɤɚɞɪɟ ɜɢɞɟɨ ɜ ɩɨɢɫɤɚɯ ɡɚɞɚɧɧɨɝɨ 

ɲɚɛɥɨɧɚ – ɪɚɦɤɢ ɦɟɬɤɢ. ɉɨɫɤɨɥɶɤɭ ɜɢɞɟɨ ɩɟɪɟɞɚɟɬɫɹ ɜ ɮɨɪɦɚɬɟ 2D, ɬɨ ɢ 

ɧɚɣɞɟɧɧɚɹ ɧɚ ɤɚɞɪɟ ɪɚɦɤɚ ɦɟɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 2D ɤɨɧɬɭɪ. Ʉɚɤ ɬɨɥɶɤɨ 

ɤɚɦɟɪɚ «ɧɚɯɨɞɢɬ» ɜ ɨɤɪɭɠɚɸɳɟɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɚɦɤɭ, ɟɟ ɫɥɟɞɭɸɳɚɹ ɡɚɞɚɱɚ – 

ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ ɢɦɟɧɧɨ ɢɡɨɛɪɚɠɟɧɨ ɜɧɭɬɪɢ ɪɚɦɤɢ. Ʉɚɤ ɬɨɥɶɤɨ ɫɞɟɥɚɧ 

ɩɨɫɥɟɞɧɢɣ ɲɚɝ, ɡɚɞɚɱɚ ɫɢɫɬɟɦɵ – ɩɨɫɬɪɨɢɬɶ ɜɢɪɬɭɚɥɶɧɭɸ 3D ɦɨɞɟɥɶ ɜ 

ɞɜɭɯɦɟɪɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɦɟɪɵ. ɂ ɩɪɢɜɹɡɚɬɶ ɟɟ ɤ ɦɟɬɤɟ. 

ɉɨɫɥɟ ɷɬɨɝɨ, ɤɚɤ ɛɵ ɦɵ ɧɢ ɩɟɪɟɞɜɢɝɚɥɢ ɦɚɪɤɟɪ ɜ ɪɟɚɥɶɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, 

ɜɢɪɬɭɚɥɶɧɚɹ 3D ɦɨɞɟɥɶ ɧɚ ɧɟɣ ɛɭɞɟɬ ɬɨɱɧɨ ɫɥɟɞɨɜɚɬɶ ɡɚ ɟɝɨ ɞɜɢɠɟɧɢɟɦ. 

Ⱥɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ, ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɛɚɡɨɜɵɯ ɮɭɧɤɰɢɣ ɬɟɯɧɨɥɨɝɢɢ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɞɨɥɠɧɚ ɪɟɲɚɬɶ 3 ɨɫɧɨɜɧɵɯ ɡɚɞɚɱɢ: ɩɨɥɭɱɚɬɶ 

ɜɢɞɟɨɩɨɬɨɤ ɯɨɪɨɲɟɝɨ ɤɚɱɟɫɬɜɚ, ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɨɬɚɬɶ ɞɚɧɧɵɣ 

ɜɢɞɟɨɩɨɬɨɤ ɢ ɞɨɩɨɥɧɢɬɶ ɫɥɨɟɦ ɫ ɜɢɪɬɭɚɥɶɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɢ, ɤɨɧɟɱɧɨ ɠɟ, 

ɜɵɜɟɫɬɢ ɨɛɪɚɛɨɬɚɧɧɵɟ ɞɚɧɧɵɟ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɜɵɜɨɞɚ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɤɨɧɟɱɧɵɦ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

ɂɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɩɪɢɥɨɠɟɧɢɹ ɧɚɦ ɛɨɥɶɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɦɚɪɤɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɬɚɤ ɤɚɤ ɨɧɚ 

ɛɨɥɟɟ ɧɚɞɟɠɧɚ ɢ ɜɨɡɦɨɠɧɚ ɪɚɛɨɬɚ ɛɟɡ GPS ɢ ɢɧɬɟɪɧɟɬ ɫɨɟɞɢɧɟɧɢɹ. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɥɨɠɟɧɢɹ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ 

 

2.1 ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɩɪɢ 

ɩɨɦɨɳɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨɛ 

ɨɤɪɭɠɟɧɢɢ: ɛɪɚɭɡɟɪɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ 
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ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɫɟɪɜɢɫɨɜ, ɤɨɦɩɚɧɢɣ ɢɥɢ ɞɚɠɟ ɟɞɢɧɫɬɜɟɧɧɵɯ 

ɦɨɞɟɥɟɣ. ɋɚɦɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɧɚɪɚɫɬɚɸɳɚɹ 

ɢɡɜɟɫɬɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɫɪɟɞɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ ɢ ɧɚɛɨɪ ɞɚɬɱɢɤɨɜ ɜ ɚɩɩɚɪɚɬɧɵɯ ɩɥɚɬɮɨɪɦɚɯ ɞɥɹ ɫɦɚɪɬɮɨɧɨɜ ɢ 

ɩɥɚɧɲɟɬɨɜ, ɤɨɦɩɶɸɬɟɪɨɜ ɩɨɡɜɨɥɹɸɬ ɩɪɨɢɡɜɨɞɢɬɶ ɧɚɥɨɠɟɧɢɟ ɥɸɛɵɯ ɰɢɮɪɨɜɵɯ 

ɞɚɧɧɵɯ ɧɚ ɩɨɥɭɱɚɟɦɨɟ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɫɨ ɜɫɬɪɨɟɧɧɵɯ ɜ ɭɫɬɪɨɣɫɬɜɚ ɤɚɦɟɪ 

ɢɡɨɛɪɚɠɟɧɢɟ. ɑɚɫɬɶ ɪɟɲɟɧɢɣ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɜɨɩɥɨɳɚɟɬɫɹ ɜ ɜɢɞɟ ɧɚɬɟɥɶɧɵɯ 

ɤɨɦɩɶɸɬɟɪɨɜ ɞɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫɨ ɫɪɟɞɨɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ [1]. 

ɇɨ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɬ ɦɧɨɠɟɫɬɜɨ ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɫ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɶɸ ɧɟɤɨɬɨɪɵɟ ɢɯ ɧɢɯ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɩɨɩɨɞɪɨɛɧɟɟ. 

Unity ɩɨɩɭɥɹɪɧɵɣ ɞɜɢɠɨɤ ɞɥɹ ɫɨɡɞɚɧɢɹ 2D- ɢ 3D-ɢɝɪ. Ȼɟɫɫɩɨɪɧɨ, ɨɧ ɫɬɚɥ 

ɥɢɞɟɪɨɦ ɢɧɞɭɫɬɪɢɢ, ɢ, ɤɚɤ ɬɨɥɶɤɨ ɩɨɹɜɥɹɟɬɫɹ ɧɨɜɚɹ ɢɝɪɨɜɚɹ/ɝɪɚɮɢɱɟɫɤɚɹ 

ɬɟɯɧɨɥɨɝɢɹ, ɪɚɡɪɚɛɨɬɱɢɤɢ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɪɟɚɥɢɡɭɸɬ ɟɟ ɜ Unity. Ʉɪɨɦɟ 

ɪɚɡɪɚɛɨɬɤɢ ɥɨɤɚɥɶɧɵɯ ɢɝɪ ɞɥɹ PC, ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɞɤɥɸɱɚɟɦɵɯ 

ɩɪɨɝɪɚɦ-ɷɤɫɩɨɪɬɟɪɨɜ ɦɨɠɧɨ ɩɨɪɬɢɪɨɜɚɬɶ ɢɝɪɵ ɩɨɞ ɞɪɭɝɢɟ Ɉɋ, ɤɨɧɫɨɥɢ ɢ 

ɦɨɛɢɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. ɉɥɸɫ ɤ ɷɬɨɦɭ ɨɛɪɚɡɨɜɚɥɚɫɶ ɰɟɥɚɹ ɢɧɞɭɫɬɪɢɹ, 

ɪɚɛɨɬɚɸɳɚɹ ɧɚɞ ɫɨɡɞɚɧɢɟɦ ɞɨɩɨɥɧɟɧɢɣ ɢ ɪɚɫɲɢɪɟɧɢɣ ɞɜɢɠɤɚ, ɫɪɟɞɢ ɧɢɯ ɟɫɬɶ 

ɤɚɤ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫɟɪɜɟɪɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ Unity , ɬɚɤ ɢ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (NGUI), ɤɨɧɫɬɪɭɤɬɨɪɵ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɝɪ ɨɩɪɟɞɟɥɟɧɧɵɯ ɠɚɧɪɨɜ. 

ɍ ɫɚɦɨɝɨ ɪɟɞɚɤɬɨɪɚ Unity ɟɫɬɶ ɩɨɪɬɵ ɩɨɞ OS X ɢ Windows, ɩɪɢ ɷɬɨɦ 

ɢɡɧɚɱɚɥɶɧɨ ɨɧ ɛɵɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ OS X. ȼ Unity ɜɤɥɸɱɟɧɚ ɩɨɞɞɟɪɠɤɚ 

DirectX 11, ɱɬɨ ɨɬɤɪɵɜɚɟɬ ɬɜɨɢɦ ɩɪɢɥɨɠɟɧɢɹɦ ɞɨɪɨɝɭ ɜ ɦɢɪɵ Windows 8 ɢ 

Windows Phone 8. ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Unity ɨɫɨɛɟɧɧɨ ɰɟɧɟɧ ɡɚ ɧɢɡɤɢɣ ɩɨɪɨɝ 

ɜɯɨɠɞɟɧɢɹ ɞɥɹ ɧɚɱɢɧɚɸɳɢɯ ɩɪɨɝɪɚɦɦɢɫɬɨɜ, ɛɥɚɝɨɞɚɪɹ ɷɬɨɦɭ, ɚ ɬɚɤɠɟ ɬɨɦɭ, 

ɱɬɨ ɜɟɪɫɢɹ Personal ɛɟɫɩɥɚɬɧɚ, ɜɨɤɪɭɝ ɞɜɢɠɤɚ ɨɪɝɚɧɢɡɨɜɚɥɨɫɶ ɨɝɪɨɦɧɨɟ 

ɫɨɨɛɳɟɫɬɜɨ. ɇɢɡɤɢɣ ɩɨɪɨɝ ɜɯɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɝɪɚɦɨɬɧɨɝɨ 

ɞɢɡɚɣɧɚ ɩɪɢɥɨɠɟɧɢɹ: ɦɧɨɝɢɟ ɜɟɳɢ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ 

ɪɟɞɚɤɬɨɪɨɜ, ɧɟ ɧɚɩɢɫɚɜ ɩɪɢ ɷɬɨɦ ɧɢ ɫɬɪɨɱɤɢ ɤɨɞɚ (ɤɨɞ ɩɢɲɟɬɫɹ ɧɚ JavaScript, 
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C#, Boo). ɂɫɯɨɞɧɵɣ ɤɨɞ ɧɚ C/C++ ɡɚɤɪɵɬ, ɧɨ ɷɬɨ ɜ ɫɜɹɡɢ ɫ ɪɚɫɲɢɪɟɧɧɨɣ 

ɤɨɦɩɨɧɟɧɬɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɞɜɢɠɤɚ ɧɟ ɫɨɡɞɚɟɬ ɧɢɤɚɤɢɯ ɩɪɟɝɪɚɞ.   

ȿɳɟ ɨɞɧɨɣ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ ɹɜɥɹɟɬɫɹ CryEngine 3. CryEngine ɩɨɹɜɢɥɫɹ ɜ 

2001 ɝɨɞɭ, ɤɨɝɞɚ ɛɵɥɚ ɚɧɨɧɫɢɪɨɜɚɧɚ ɩɟɪɜɚɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɧɚ ɧɟɦ ɢɝɪɚ Far 

Cry. ɋ ɬɟɯ ɩɨɪ ɩɪɨɲɥɨ ɦɧɨɝɨ ɜɪɟɦɟɧɢ, ɢ ɬɟɤɭɳɚɹ — ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɬɪɟɬɶɹ 

— ɩɨɫɥɟɞɧɹɹ ɜɟɪɫɢɹ ɛɵɥɚ ɜɵɩɭɳɟɧɚ ɜ ɨɤɬɹɛɪɟ 2009-ɝɨ. Ɋɚɡɪɚɛɨɬɱɢɤɢ ɷɬɨɝɨ 

ɞɜɢɠɤɚ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɩɪɟɫɥɟɞɨɜɚɥɢ ɰɟɥɶ ɧɟ ɫɚɦɢɦ ɫɨɡɞɚɜɚɬɶ ɧɚ ɧɟɦ ɢɝɪɵ, ɚ 

ɩɪɨɞɚɜɚɬɶ ɟɝɨ ɤɚɤ ɬɟɯɧɨɥɨɝɢɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɫɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ Crytek’ɨɦ 

ɢɝɪɨɜɵɟ ɩɪɢɥɨɠɟɧɢɹ ɫɨɡɞɚɜɚɥɢɫɶ ɫ ɰɟɥɶɸ ɫɞɟɥɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɪɟɤɥɚɦɭ 

ɫɜɨɟɦɭ ɝɥɚɜɧɨɦɭ ɩɪɨɞɭɤɬɭ. ɏɨɬɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɨɧ ɞɨɫɬɭɩɟɧ ɛɟɫɩɥɚɬɧɨ, ɱɬɨɛɵ 

ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɚ ɧɟɦ ɤɨɦɦɟɪɱɟɫɤɢɟ ɩɪɨɟɤɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɥɚɬɢɬɶ, ɩɪɢɱɟɦ 

ɰɟɧɚ ɩɭɛɥɢɱɧɨ ɧɟ ɨɛɴɹɜɥɹɟɬɫɹ. ȼ ɢɬɨɝɟ ɥɢɰɟɧɡɢɚɬ ɩɨɥɭɱɚɟɬ ɞɜɢɠɨɤ, 

ɞɨɤɭɦɟɧɬɚɰɢɸ (ɨɛɭɱɚɸɳɢɟ ɦɚɬɟɪɢɚɥɵ), ɢɫɯɨɞɧɵɣ ɤɨɞ, ɚ ɬɚɤɠɟ ɨɩɟɪɚɬɢɜɧɭɸ 

ɩɨɞɞɟɪɠɤɭ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɨɰɟɫɫ ɥɢɰɟɧɡɢɪɨɜɚɧɢɹ ɞɜɢɠɤɚ ɬɚɢɬ ɜ ɫɟɛɟ ɦɧɨɠɟɫɬɜɨ 

ɩɨɞɜɨɞɧɵɯ ɤɚɦɧɟɣ — ɯɨɬɹ ɛɵ ɬɨ, ɱɬɨ ɥɢɰɟɧɡɢɪɨɜɚɬɶ ɟɝɨ ɦɨɠɟɬ ɬɨɥɶɤɨ 

ɸɪɢɞɢɱɟɫɤɨɟ ɥɢɰɨ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɞɚɧɧɵɟ ɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ 

ɩɪɨɞɭɤɬɚɯ ɢ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɨɛɨ ɜɫɟɯ ɫɜɨɢɯ ɫɨɬɪɭɞɧɢɤɚɯ. [8] 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɦɨɠɧɨ ɡɧɚɱɢɬɟɥɶɧɨ 

ɭɩɪɨɫɬɢɬɶ ɧɚɩɢɫɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ AR-ɛɢɛɥɢɨɬɟɤ ɫ 

ɨɬɤɪɵɬɵɦ API. ɉɨ ɮɭɧɤɰɢɨɧɚɥɭ AR-ɛɢɛɥɢɨɬɟɤɢ ɧɚɯɨɞɹɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ ɨɞɧɨɦ 

ɭɪɨɜɧɟ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦɢ ɯɚɪɚɤɬɟɪɧɵɦɢ ɱɟɪɬɚɦɢ. 

əɜɥɹɹɫɶ ɩɨɥɧɨɰɟɧɧɨɣ SDK ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, Vuforia ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

Vuforia ɩɨɞɞɟɪɠɢɜɚɟɬ: 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɰɟɥɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɜɤɥɸɱɚɹ ɨɛɴɟɤɬɵ, 

ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɬɟɤɫɬ); 

 ɨɬɫɥɟɠɢɜɚɧɢɟ ɰɟɥɟɣ; 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ 2D ɢ 3D ɮɨɪɦɚɬɨɜ; 

 ɫɤɚɧɢɪɨɜɚɧɢɟ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɪɚɫɩɨɡɧɚɜɚɧɢɹ; 
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 ɜɢɪɬɭɚɥɶɧɵɟ ɤɧɨɩɤɢ; 

 ɨɬɨɛɪɚɠɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɱɟɪɟɡ OpenGL; 

 SmartTerrainTM – ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɨɤɪɭɠɚɸɳɢɣ 

ɥɚɧɞɲɚɮɬ, ɫɨɡɞɚɜɚɹ ɟɝɨ 3D-ɤɚɪɬɭ; 

 ExtendedTracking – ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɞɥɢɬɶ ɨɬɨɛɪɚɠɟɧɢɟ ɰɟɥɢ ɧɚ 

ɦɨɛɢɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɞɚɠɟ ɤɨɝɞɚ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɩɨɥɹ ɡɪɟɧɢɹ. 

ȼ ɱɚɫɬɧɨɫɬɢ, ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɢɡɨɛɪɚɠɟɧɢɣ Vuforia ɩɨɡɜɨɥɹɟɬ 

ɦɨɛɢɥɶɧɵɦ ɩɪɢɥɨɠɟɧɢɹɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɚɧɧɵɟ, ɧɚɯɨɞɹɳɢɟɫɹ ɥɢɛɨ ɧɚ 

ɭɫɬɪɨɣɫɬɜɟ, ɥɢɛɨ ɜ ɨɛɥɚɤɟ. 

Ʉ ɨɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɚɦ ɛɢɛɥɢɨɬɟɤɢ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɩɨɞɞɟɪɠɤɭ 

ɭɫɬɪɨɣɫɬɜ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɬɟɫɬɨɜɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫ 

ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢ ɤɨɦɦɟɧɬɚɪɢɹɦɢ, ɜ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ 

ɛɢɛɥɢɨɬɟɤɢ. 

Ɉɞɧɚɤɨ ɨɬɫɭɬɫɬɜɢɟ ɩɨɥɧɨɰɟɧɧɨɝɨ ɪɭɤɨɜɨɞɫɬɜɚ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 

ɛɢɛɥɢɨɬɟɤɢ ɡɚɬɪɭɞɧɹɟɬ ɩɟɪɜɵɣ ɨɩɵɬ ɪɚɛɨɬɵ ɫ Vuforia. Ɉɬɞɟɥɶɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ 

ɤɪɚɬɤɢɟ ɫɨɜɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɧɨ ɧɟ ɭɩɨɪɹɞɨɱɟɧɵ ɢ 

ɩɨɷɬɨɦɭ ɧɟ ɡɚɦɟɧɹɸɬ ɪɚɡɪɚɛɨɬɱɢɤɭ ɧɟɨɛɯɨɞɢɦɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ. 

ȼ ɛɟɫɩɥɚɬɧɨɦ ɜɚɪɢɚɧɬɟ ɛɢɛɥɢɨɬɟɤɢ ɟɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 

cloudrecognition, ɚ ɬɚɤɠɟ ɨɞɢɧ ɪɚɡ ɜ ɞɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɹɜɥɹɟɬɫɹ ɜɨɞɹɧɨɣ 

ɡɧɚɤ ɤɨɦɩɚɧɢɢ. 

ARToolKit ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɩɪɨɝɪɚɦɦɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ AR ɩɪɢɥɨɠɟɧɢɹɯ. Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɛɢɛɥɢɨɬɟɤɢ – 

ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ. Ɍɨ ɟɫɬɶ ɛɢɛɥɢɨɬɟɤɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɚɛɫɨɥɸɬɧɨ 

ɛɟɫɩɥɚɬɧɨ. 

Ʉ ɨɫɧɨɜɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ ARToolKit ɨɬɧɨɫɹɬɫɹ: 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ 2D ɮɨɪɦɚɬɚ; 

 ɨɬɨɛɪɚɠɟɧɢɟ ɞɨɩɨɥɧɟɧɢɣ ɱɟɪɟɡ OpenGL. 

Ȼɢɛɥɢɨɬɟɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɜ ɤɚɞɪɟ ɤɚɦɟɪɵ ɦɨɛɢɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɵɯ ɤɜɚɞɪɚɬɧɵɯ ɦɚɪɤɟɪɨɜ ɨɛɴɟɤɬɨɜ ɢ 
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ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ 

ɞɚɧɧɵɯ ɫɨɡɞɚɟɬɫɹ ɢɧɬɟɪɮɟɣɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ARToolKit ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɪɚɡɧɵɯ ɩɥɚɬɮɨɪɦɚɯ: Android, iOS, 

Windows, Linux, Mac OS X, SGI. Ⱦɥɹ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɧɭɠɧɚ ɫɜɨɹ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ. Ȼɟɫɩɥɚɬɧɵɟ ɫɪɟɞɵ ɞɨɫɬɭɩɧɵ ɧɚ ɜɫɟɯ 

ɩɥɚɬɮɨɪɦɚɯ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɟɫɩɥɚɬɧɵɣ ɞɨɫɬɭɩ ɤ ɛɢɛɥɢɨɬɟɤɟ, ɞɨɤɭɦɟɧɬɚɰɢɹ ɞɥɹ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧɚ. ȿɫɬɶ ɬɟɫɬɨɜɵɟ ɩɪɢɥɨɠɟɧɢɹ, ɧɨ ɧɟ ɜɫɟ ɢɡ ɧɢɯ 

ɭɞɚɟɬɫɹ ɫɨɛɪɚɬɶ. Ʉɨɞ ɩɪɢɦɟɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɩɥɨɯɨ ɢ ɧɟɬ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 

ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ ɛɢɛɥɢɨɬɟɤɢ. 

Ȼɢɛɥɢɨɬɟɤɚ Wikitude ɩɨɞɞɟɪɠɢɜɚɟɬ: 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ 2D ɢ 3D ɮɨɪɦɚɬɨɜ (ɢɡɨɛɪɚɠɟɧɢɹ, ɬɟɤɫɬ, ɜɢɞɟɨ); 

 ɜɨɡɦɨɠɧɨɫɬɶ ɫɤɚɧɢɪɨɜɚɧɢɹ ɪɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ; 

 ɪɟɧɞɟɪɢɧɝ ɢ ɚɧɢɦɚɰɢɸ 3D-ɦɨɞɟɥɟɣ; 

 ɨɬɫɥɟɠɢɜɚɧɢɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɨɜ; 

 ɜɨɡɦɨɠɧɨɫɬɶ HTML ɚɭɝɦɟɧɬɚɰɢɢ. 

Ɂɚɞɟɣɫɬɜɭɹ Wikitude, ɦɨɠɧɨ ɫɨɡɞɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɦɟɫɬ 

ɜɨɤɪɭɝ ɩɨɥɶɡɨɜɚɬɟɥɹ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ ɤɚɪɬɟ ɢɥɢ ɜ ɜɢɞɟ ɫɩɢɫɤɚ, ɞɥɹ ɩɨɢɫɤɨɜɵɯ 

ɡɚɩɪɨɫɨɜ ɨ ɫɨɛɵɬɢɹɯ, ɬɜɢɬɚɯ, ɫɬɚɬɶɹɯ ɢɡ ȼɢɤɢɩɟɞɢɢ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬ ɞɪɭɝɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɩɪɢɥɨɠɟɧɢɟ ɧɚ ɛɚɡɟ 

WikiTude ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɚɬɶ ɦɨɛɢɥɶɧɵɟ ɤɭɩɨɧɵ, ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɵɝɨɞɧɵɯ 

ɩɪɟɞɥɨɠɟɧɢɹɯ ɢ ɫɤɢɞɤɚɯ ɜ ɦɚɝɚɡɢɧɚɯ ɜɨɤɪɭɝ, ɚ ɬɚɤɠɟ ɢɝɪɚɬɶ ɜ AR-ɢɝɪɵ. 

Wikitude ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɥɚɬɮɨɪɦ Android, iOS, ɤɚɤ ɩɥɚɝɢɧ 

ɞɥɹ PhoneGap, ɦɨɞɭɥɶɧɵɣ ɷɥɟɦɟɧɬ ɞɥɹ Titanium ɢ ɤɨɦɩɨɧɟɧɬɚ ɞɥɹ Xamarin. 

ɗɬɨɬ ɮɪɟɣɦɜɨɪɤ ɩɨɞɯɨɞɢɬ ɞɥɹ ɭɦɧɵɯ ɨɱɤɨɜ GoogleGlass, EpsonMoverio, Vuzix 

M -100 ɢ ODG R-7. ȼɤɥɸɱɚɟɬ ɜ ɫɟɛɹ SLAM ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ Unity. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɟɫɬɶ ɛɟɫɩɥɚɬɧɚɹ ɩɪɨɛɧɚɹ ɜɟɪɫɢɹ, ɜ ɨɫɬɚɥɶɧɨɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤɢ ɬɪɟɛɭɟɬ ɮɢɧɚɧɫɨɜɵɯ ɜɥɨɠɟɧɢɣ. ɉɥɸɫɨɦ ɹɜɥɹɟɬɫɹ 
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ɞɨɫɬɨɣɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ [7]. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɨ 

ɫɪɚɜɧɟɧɢɟ AR– ɛɢɛɥɢɨɬɟɤ. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ AR–ɛɢɛɥɢɨɬɟɤ 

AR-ɛɢɛɥɢɨɬɟɤɚ  Ʉɨɦɩɚɧɢɹ Ʌɢɰɟɧɡɢɹ ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ 

ɩɥɚɬɮɨɪɦɵ 

Vuforia Qualcomm ɉɥɚɬɧɚɹ ɢ ɛɟɫɩɥɚɬɧɚɹ Android, iOS, Unity 

ARToolkit DAQRI Ȼɟɫɩɥɚɬɧɚɹ Android, iOS, 

Windows, Linux, Mac 

OS X  

Wikitude WikitudeGmbH ɉɥɚɬɧɚɹ Android, iOS, Google 

Glass, Epson Moverio 

 

ɂɡ ɜɫɟɝɨ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɩɪɢɥɨɠɟɧɢɹ ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɯɨɞɢɬ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ Unity, ɚ ɬɚɤɠɟ 

AR-ɛɢɛɥɢɨɬɟɤɚ Vuforia, ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɢɣ ɮɭɧɤɰɢɨɧɚɥ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫɨ ɜɫɟɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜɵɲɟ ɛɢɛɥɢɨɬɟɤɚɦɢ. 

 

2.2 ɋɨɡɞɚɧɢɟ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɱɚɬɶ ɫɨɡɞɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ Unity 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɩɥɚɬɮɨɪɦɭ, ɞɥɹ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɩɪɢɥɨɠɟɧɢɟ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Android, ɞɥɹ ɷɬɨɝɨ ɧɚɠɢɦɚɟɦ ɧɚ ɜɤɥɚɞɤɭ Fileɜ ɤɨɬɨɪɨɣ 

ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ BuildSettingsɝɞɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɜɵɛɢɪɚɟɦ ɧɟɨɛɯɨɞɢɦɭɸ ɧɚɦ 

ɩɥɚɬɮɨɪɦɭ. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ ɜɵɛɨɪ ɩɥɚɬɮɨɪɦɵ.  
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Ɋɢɫɭɧɨɤ 2 – ȼɵɛɨɪ ɩɥɚɬɮɨɪɦɵ ɞɥɹ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ 

ɩɪɢɥɨɠɟɧɢɟ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɜ ɫɨɡɞɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧɢɟ 3D-ɦɨɞɟɥɢ 

ɤɨɬɨɪɚɹ ɛɵɥɚ ɜɡɹɬɚ ɜ ȽȺɍ Ɋɏ «ɐɂɇɌ ɏɚɤɚɫɢɢ». Ɉɧɚ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ 

ɷɤɪɚɧɟ ɫɦɚɪɬɮɨɧɚ ɜ ɡɚɩɭɳɟɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ ɩɪɢ ɧɚɜɟɞɟɧɢɢ ɧɚ ɦɚɪɤɟɪ. 
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 Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɬɚɳɢɬɶ ɫ ɪɚɫɲɢɪɟɧɢɟɦ fbxɜ 

Unity, ɩɨɫɥɟ ɱɟɝɨ ɨɧɚ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɢ ɩɨɹɜɢɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɶ 

ɫ ɧɟɣ ɞɚɥɶɧɟɣɲɢɟ ɞɟɣɫɬɜɢɹ. Ⱦɨɛɚɜɥɟɧɧɚɹ 3D ɦɨɞɟɥɶ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.  

 

 

Ɋɢɫɭɧɨɤ 3 – ɂɦɩɨɪɬɢɪɨɜɚɧɧɚɹ 3Dɦɨɞɟɥɶ ɜ Unity 

 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɦɨɞɟɥɶ ɢɦɩɨɪɬɢɪɨɜɚɧɚ ɜ Unityɧɭɠɧɨ ɩɨɥɭɱɢɬɶ 

ɥɢɰɟɧɡɢɨɧɧɵɣ ɤɥɸɱ ɧɚ ɫɚɣɬɟ ɪɚɡɪɚɛɨɬɱɢɤɨɜ Vuforia [10], ɤɨɬɨɪɵɣ ɧɭɠɟɧ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɪɚɡɪɚɛɨɬɤɢ ɜ Unity. Ʉɥɸɱ ɩɨɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 –Ʌɢɰɟɧɡɢɨɧɧɵɣ ɤɥɸɱ, ɫɨɡɞɚɧɧɵɣ ɧɚ ɫɚɣɬɟ Vuforia [10] 

 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɥɢɰɟɧɡɢɨɧɧɵɣ ɤɥɸɱ ɫɨɡɞɚɧ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɦɚɪɤɟɪ, 

ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɫɩɨɡɧɚɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɢ ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ 

ɦɨɞɟɥɶ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɬɨɦ ɠɟ ɫɚɦɨɦ ɫɚɣɬɟ, ɝɞɟ ɫɨɡɞɚɜɚɥɢ ɥɢɰɟɧɡɢɨɧɧɵɣ ɤɥɸɱ, 

ɩɟɪɟɯɨɞɢɦ ɜɨ ɜɤɥɚɞɤɭ TargetManager,ɝɞɟ ɢ ɫɨɡɞɚɟɦ ɧɚɲ ɦɚɪɤɟɪ. Ɇɚɪɤɟɪɨɦ 

ɦɨɠɟɬ ɛɵɬɶ ɚɛɫɨɥɸɬɧɨ ɥɸɛɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. ɋɨɡɞɚɧɧɵɣ ɦɚɪɤɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 5. 

 

 

Ɋɢɫɭɧɨɤ 5 – ɋɨɡɞɚɧɧɵɣ ɦɚɪɤɟɪ 
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Ʉɨɝɞɚ ɦɚɪɤɟɪ ɫɨɡɞɚɧ ɜɫɬɚɜɥɹɟɦ ɟɝɨ ɜ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɜɹɡɵɜɚɟɦ ɟɝɨ ɫ 

ɪɚɧɟɟ ɞɨɛɚɜɥɟɧɧɨɣ 3D-ɦɨɞɟɥɶɸ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɨ ɜɪɟɦɹ 

ɪɚɛɨɬɵ ɫɨɡɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɦɨɞɟɥɶ ɨɬɨɛɪɚɠɚɥɚɫɶ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 

ɤɚɦɟɪɚ ɬɟɥɟɮɨɧɚ ɧɚɜɟɞɟɧɚ ɧɚ ɦɚɪɤɟɪ. Ⱦɥɹ ɜɵɜɨɞɚ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɤɚɦɟɪɵ 

ɬɟɥɟɮɨɧɚ ɧɚ ɷɤɪɚɧ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɜ ɩɪɢɥɨɠɟɧɢɟ AR ɤɚɦɟɪɭ. 

ɇɢ ɨɞɧɨ ɩɪɢɥɨɠɟɧɢɟ ɧɟɜɨɡɦɨɠɧɨ ɫɟɛɟ ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ. ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɫɬɚɧɟɬ ɟɝɨ ɫɨɡɞɚɧɢɟ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɱɚɬɶ ɫɨɡɞɚɜɚɬɶ ɢɧɬɟɪɮɟɣɫ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 

ɧɚɱɚɥɶɧɵɣ ɷɤɪɚɧ ɢ ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɤɧɨɩɤɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɭɠɧɨ ɫɨɡɞɚɬɶ 

ɧɨɜɭɸ ɫɰɟɧɭ.Ⱦɥɹ ɷɬɨɝɨ ɧɚɠɢɦɚɟɦ ɜɤɥɚɞɤɭ Fileɜ ɤɨɬɨɪɨɣ ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ 

NewScene, ɩɨɫɥɟ ɜɵɛɨɪɚ ɤɨɬɨɪɨɝɨ ɨɬɤɪɨɟɬɫɹ ɧɨɜɚɹ ɩɭɫɬɚɹ ɫɰɟɧɚ, ɧɚ ɤɨɬɨɪɭɸ 

ɛɭɞɭɬ ɞɨɛɚɜɥɹɬɶɫɹ ɷɥɟɦɟɧɬɵ ɢɧɬɟɪɮɟɣɫɚ. ɋɨɡɞɚɧɢɟ ɧɨɜɨɣ ɫɰɟɧɵ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 6. 

 

 

Ɋɢɫɭɧɨɤ 6 – ɋɨɡɞɚɧɢɟ ɧɨɜɨɣ ɫɰɟɧɵ 

 

ɑɬɨɛɵ ɞɨɛɚɜɢɬɶ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɫɨɡɞɚɧɧɭɸ ɫɰɟɧɭ ɧɭɠɧɨ ɧɚ ɧɟɟ 

ɞɨɛɚɜɢɬɶ ɷɥɟɦɟɧɬ Canvasɞɥɹ ɷɬɨɝɨ ɜ ɞɢɫɩɟɬɱɟɪɟ ɤɨɦɩɨɧɟɧɬɨɜ ɳɟɥɤɚɟɦ ɩɪɚɜɨɣ 

ɤɧɨɩɤɨɣ ɦɵɲɢ ɜ ɪɚɡɜɟɪɧɭɜɲɟɦɫɹ ɫɩɢɫɤɟ ɜɵɛɢɪɚɟɦ ɫɬɪɨɤɭ UIɢ ɜ ɜɵɩɚɞɚɸɳɟɦ 

ɫɩɢɫɤɟ ɜɵɛɢɪɚɟɦ Canvas. ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧɢɟ ɞɜɭɯ ɤɧɨɩɨɤ, 
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ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɪɚɡɦɟɳɚɬɶɫɹ ɜɧɭɬɪɢ ɷɥɟɦɟɧɬɚ Canvas. Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɤɧɨɩɨɤ 

ɧɭɠɧɨ ɩɪɨɞɟɥɚɬɶ ɬɭɠɟ ɨɩɟɪɚɰɢɸ, ɱɬɨ ɨɩɢɫɚɧɚ ɜɵɲɟ ɬɨɥɶɤɨ ɜɦɟɫɬɨ Canvas 

ɧɭɠɧɨ ɜɵɛɪɚɬɶ Button, ɤɨɝɞɚ ɤɧɨɩɤɢ ɞɨɛɚɜɥɟɧɵ ɧɭɠɧɨ ɩɟɪɟɬɚɳɢɬɶ ɢɯ ɜ ɧɭɠɧɨɟ 

ɦɟɫɬɨ ɜɵɫɬɚɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɡɦɟɪɵ ɢ ɩɟɪɟɢɦɟɧɨɜɚɬɶ ɞɥɹ ɭɞɨɛɫɬɜɚ 

ɩɨɥɶɡɨɜɚɧɢɹ. Ɉɞɧɭ ɤɧɨɩɤɭ ɧɚɡɵɜɚɟɦ «ɉɟɪɟɣɬɢ ɤ ɩɪɨɫɦɨɬɪɭ», ɚ ɞɪɭɝɭɸ 

«ȼɵɯɨɞ». 

Ʉɨɝɞɚ ɤɧɨɩɤɢ ɫɨɡɞɚɧɵ, ɷɬɨ ɟɳɟ ɧɟ ɡɧɚɱɢɬ ɬɨ, ɱɬɨ ɨɧɢ ɛɭɞɭɬ ɪɚɛɨɬɚɬɶ, ɞɥɹ 

ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɩɢɫɚɬɶ ɫɤɪɢɩɬ, ɤɨɬɨɪɵɣ ɡɚɞɚɫɬ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɧɢɯ. ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɉɟɪɟɣɬɢ ɤ 

ɩɪɨɫɦɨɬɪɭ» ɨɬɤɪɵɜɚɟɬɫɹ ɧɨɜɚɹ ɫɰɟɧɚ, ɧɚ ɤɨɬɨɪɨɣ ɭɠɟ ɢ ɩɨɤɚɡɵɜɚɟɬɫɹ 

3D-ɦɨɞɟɥɶ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɬɚɤ ɱɬɨɛɵ ɩɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ 

«ȼɵɯɨɞ» ɩɪɢɥɨɠɟɧɢɟ ɡɚɤɪɵɜɚɥɨɫɶ. ɉɪɢɦɟɪ ɫɤɪɢɩɬɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 7.      

 

 

Ɋɢɫɭɧɨɤ 7 – ɋɤɪɢɩɬ ɞɥɹ ɪɚɛɨɬɵ ɤɧɨɩɨɤ ɜ ɝɥɚɜɧɨɦ ɦɟɧɸ 

 

 ȿɳɟ ɨɞɧɢɦ ɷɥɟɦɟɧɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɛɭɞɟɬ ɤɧɨɩɤɚ, ɤɨɬɨɪɚɹ ɜɵɩɨɥɧɹɟɬ 

ɩɟɪɟɯɨɞ ɢɡ ɫɰɟɧɵ, ɧɚ ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɚɟɬɫɹ 3D ɦɨɞɟɥɶ ɧɚ ɝɥɚɜɧɵɣ ɷɤɪɚɧ. Ⱦɥɹ 

ɞɨɛɚɜɥɟɧɢɹ ɟɟ ɧɟɨɛɯɨɞɢɦɨ ɫɨɜɟɪɲɢɬɶ ɬɟ ɠɟ ɫɚɦɵɟ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ 

ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɩɪɢ ɫɨɡɞɚɧɢɢ ɤɧɨɩɨɤ ɝɥɚɜɧɨɝɨ ɦɟɧɸ, ɧɨ ɫɤɪɢɩɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɛɭɞɟɬ ɞɪɭɝɢɦ (ɪɢɫɭɧɨɤ 8). 
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Ɋɢɫɭɧɨɤ 8 – ɋɤɪɢɩɬ ɞɥɹ ɤɧɨɩɤɢ «ɧɚɡɚɞ» – ɜɵɯɨɞ ɢɡ ɫɰɟɧɵ ɜ ɦɟɧɸ 

 

Ɍɚɤ ɠɟ ɧɚ ɷɬɨɣ ɫɰɟɧɟ ɫɨɡɞɚɟɦ ɤɧɨɩɤɭ, ɤɨɬɨɪɚɹ ɨɬɤɪɵɜɚɟɬ ɫɰɟɧɭ ɫ 

ɢɫɬɨɪɢɱɟɫɤɨɣ ɫɩɪɚɜɤɨɣ. ɋɤɪɢɩɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

 

Ɋɢɫɭɧɨɤ 9 – ɋɤɪɢɩɬ ɞɥɹ ɤɧɨɩɤɢ «ɂɫɬɨɪɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ» 

 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɫɤɪɢɩɬɵ ɞɥɹ ɤɧɨɩɨɤ ɧɚɩɢɫɚɧɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɩɢɫɚɬɶ ɟɳɟ 

ɞɜɚ ɫɤɪɢɩɬɚ ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɬɚɤɠɟ ɫɥɭɠɢɬɶ ɞɥɹ ɜɵɯɨɞɚ ɢɡ ɩɪɢɥɨɠɟɧɢɹ ɢ 

ɩɟɪɟɯɨɞɚ ɢɡ ɨɞɧɨɣ ɰɟɧɵ ɧɚ ɞɪɭɝɭɸ, ɧɨ ɧɟ ɩɪɢ ɩɨɦɨɳɢ ɫɨɡɞɚɧɧɵɯ ɤɧɨɩɨɤ, ɚ ɩɪɢ 

ɩɨɦɨɳɢ ɫɢɫɬɟɦɧɨɣ ɤɥɚɜɢɲɢ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ Android. Ⱦɚɧɧɵɟ ɫɤɪɢɩɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 10 ɢ 11. 
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Ɋɢɫɭɧɨɤ 10 – ɋɤɪɢɩɬ ɞɥɹ ɜɵɯɨɞɚ ɢɡ ɩɪɢɥɨɠɟɧɢɹ ɱɟɪɟɡ ɫɢɫɬɟɦɧɭɸ 

ɤɥɚɜɢɲɭ 

 

 

Ɋɢɫɭɧɨɤ 11 – ɋɤɪɢɩɬ ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɦɟɧɸ ɱɟɪɟɡ ɫɢɫɬɟɦɧɭɸ ɤɥɚɜɢɲɭ 

 

Ʉɨɝɞɚ ɝɥɚɜɧɨɟ ɦɟɧɸ ɩɪɢɥɨɠɟɧɢɹ ɫɨɡɞɚɧɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɟɳɟ ɨɞɧɭ 

ɫɰɟɧɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɤɪɚɬɤɭɸ ɢɫɬɨɪɢɱɟɫɤɭɸ ɫɩɪɚɜɤɭ ɨɛ 
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ɨɫɬɪɨɝɟ, ɚ ɬɚɤɠɟ ɧɚɜɢɝɚɰɢɨɧɧɭɸ ɤɥɚɜɢɲɭ ɞɥɹ ɩɟɪɟɯɨɞɚ ɤ ɫɰɟɧɟ ɫ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɶɸ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɫɰɟɧɵ ɩɟɪɟɯɨɞɢɦ ɜ ɜɤɥɚɞɤɭ File ɝɞɟ 

ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ NewScene, ɩɨɫɥɟ ɜɵɛɨɪɚ ɤɨɬɨɪɨɝɨ ɨɬɤɪɨɟɬɫɹ ɧɨɜɚɹ ɩɭɫɬɚɹ 

ɫɰɟɧɚ. ɇɚ ɪɢɫɭɧɤɟ 12 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɨɥɶɤɨ ɱɬɨ ɫɨɡɞɚɧɧɚɹ ɫɰɟɧɚ. 

 

 

Ɋɢɫɭɧɨɤ 12– ɇɨɜɚɹ ɫɰɟɧɚ  

 

Ʉɨɝɞɚ ɫɰɟɧɚ ɫɨɡɞɚɧɚ ɧɚ ɧɟɺ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɷɥɟɦɟɧɬ Canvas ɤ 

ɤɨɬɨɪɨɦɭ ɛɭɞɭɬ ɩɪɢɜɹɡɵɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɫɰɟɧɵ. ɇɚ ɪɢɫɭɧɤɟ 13 

ɩɨɤɚɡɚɧɨ ɞɨɛɚɜɥɟɧɢɟ Canvas. 
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Ɋɢɫɭɧɨɤ 13 – Ⱦɨɛɚɜɥɟɧɢɟ Canvas 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧɢɟ ɷɥɟɦɟɧɬɚ Text ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ 

ɬɨɦ ɠɟ ɫɩɢɫɤɟ ɱɬɨ ɢ Canvas, ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɟɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɬɹɧɭɬɶ ɞɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɦɟɪɚ ɬɚɤ ɤɚɤ ɫɪɚɡɭ ɠɟ ɩɨɫɥɟ 

ɞɨɛɚɜɥɟɧɢɹ ɨɧ ɫɥɢɲɤɨɦ ɦɚɥ ɱɬɨɛɵ ɭɦɟɫɬɢɬɶ ɜ ɫɟɛɟ ɜɟɫɶ ɨɛɴɺɦ ɬɟɤɫɬɚ. Ʉɨɝɞɚ 

ɷɥɟɦɟɧɬ ɪɚɫɬɹɧɭɬ ɞɨ ɧɭɠɧɨɝɨ ɪɚɡɦɟɪɚ ɦɨɠɧɨ ɞɨɛɚɜɥɹɬɶ ɬɟɤɫɬ. Ⱦɥɹ ɷɬɨɝɨ 

ɳɺɥɤɚɟɦ ɥɟɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɩɨ ɧɟɦɭ ɢ ɜ ɩɪɚɜɨɣ ɫɬɨɪɨɧɟ Unity ɜ ɨɤɧɟ 

Inspector ɩɨɹɜɹɬɫɹ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ 

ɨɬɨɛɪɚɠɚɟɦɵɣ ɬɟɤɫɬ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɮɨɪɦɚɬɢɪɨɜɚɧɢɹ ɬɟɤɫɬɚ. ɇɚ ɪɢɫɭɧɤɟ 14 

ɩɨɤɚɡɚɧɵ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚ Text.  
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Ɋɢɫɭɧɨɤ 14 – ɋɜɨɣɫɬɜ ɷɥɟɦɟɧɬɚ Text 

 

Ʉɨɝɞɚ ɬɟɤɫɬ ɞɨɛɚɜɥɟɧ ɢ ɨɬɮɨɪɦɚɬɢɪɨɜɚɧ ɧɭɠɧɨ ɡɚɦɟɧɢɬɶ ɮɨɧ, ɧɚ ɤɨɬɨɪɨɦ 

ɨɧ ɪɚɫɩɨɥɨɠɟɧ, ɞɥɹ ɡɚɦɟɧɵ ɮɨɧɚ ɞɨɛɚɜɥɹɟɦ ɷɥɟɦɟɧɬ Panel ɢ ɩɪɢɜɹɡɚɬɶ ɤ ɧɟɦɭ 

ɢɡɨɛɪɚɠɟɧɢɟ. Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɷɥɟɦɟɧɬɚ ɜ ɞɢɫɩɟɬɱɟɪɟ ɤɨɦɩɨɧɟɧɬɨɜ ɳɟɥɤɚɟɦ 

ɩɪɚɜɨɣ ɤɧɨɩɤɨɣ ɦɵɲɢ ɜ ɪɚɡɜɟɪɧɭɜɲɟɦɫɹ ɫɩɢɫɤɟ ɜɵɛɢɪɚɟɦ ɫɬɪɨɤɭ UI ɢ ɜ 

ɜɵɩɚɞɚɸɳɟɦ ɫɩɢɫɤɟ ɜɵɛɢɪɚɟɦ Panel. Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɜ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚ, ɜ 

ɪɚɡɜɨɪɚɱɢɜɚɸɳɟɦɫɹ ɫɩɢɫɤɟ Image (Script) ɜ ɩɨɥɟ SourceImage ɩɟɪɟɬɚɫɤɢɜɚɟɦ 

ɧɟɨɛɯɨɞɢɦɨɟ ɢɡɨɛɪɚɠɟɧɢɟ. ɇɚ ɪɢɫɭɧɤɟ 15 ɩɨɤɚɡɚɧɵ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚ Panel. 
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Ɋɢɫɭɧɨɤ 15 – ɋɜɨɣɫɬɜɚ Panel 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɜ ɫɨɡɞɚɧɢɢ ɫɰɟɧɵ ɛɭɞɟɬ ɞɨɛɚɜɥɟɧɢɟ ɤɧɨɩɤɢ, ɤɨɬɨɪɚɹ 

ɩɨɡɜɨɥɢɬ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɫɰɟɧɭ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. ȼ 

ɪɚɡɜɨɪɚɱɢɜɚɸɳɟɦɫɹ ɫɩɢɫɤɟ UI ɜɵɛɢɪɚɟɦ Button, ɞɚɥɟɟ ɪɚɫɩɨɥɚɝɚɟɦ ɤɧɨɩɤɭ ɜ 

ɧɟɨɛɯɨɞɢɦɨɦ ɦɟɫɬɟ ɢ ɩɪɢɜɹɡɵɜɚɟɦ ɟɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɠɧɟɝɨ ɥɟɜɨɝɨ ɤɪɚɹ 

ɷɥɟɦɟɧɬɚ Canvas ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɢ ɡɚɩɭɫɤɟ ɧɚ ɪɚɡɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɤɧɨɩɤɚ 

ɧɚɯɨɞɢɥɚɫɶ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɦɟɫɬɟ. Ʉɨɝɞɚ ɤɧɨɩɤɚ ɩɪɢɜɹɡɚɧɚ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɫɬɚɜɢɬɶ ɟɟ ɪɚɡɦɟɪ ɢ ɡɚɦɟɧɢɬɶ ɬɟɤɫɬ, ɨɬɨɛɪɚɠɚɟɦɵɣ ɧɚ ɤɧɨɩɤɟ, ɱɬɨɛɵ 

ɢɡɦɟɧɢɬɶ ɬɟɤɫɬ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɧɟɟ ɜ ɢɧɫɩɟɤɬɨɪɟ ɷɥɟɦɟɧɬɨɜ, ɜ 

ɪɚɡɜɟɪɧɭɜɲɟɦɫɹ ɫɩɢɫɤɟ ɜɵɛɪɚɬɶ Text ɢ ɜ ɨɤɧɟ Inspector ɢɡɦɟɧɢɬɶ ɬɟɤɫɬ.  

ɑɬɨɛɵ ɤɧɨɩɤɚ ɪɚɛɨɬɚɥɚ ɧɭɠɧɨ ɧɚɩɢɫɚɬɶ ɫɤɪɢɩɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ 

ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɩɪɟɞɵɞɭɳɭɸ ɫɰɟɧɭ. ɋɤɪɢɩɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 16. 
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Ɋɢɫɭɧɨɤ 16 – ɋɤɪɢɩɬ ɞɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɩɪɟɞɵɞɭɳɭɸ ɫɰɟɧɭ 

 

Ʉɨɝɞɚ ɫɤɪɢɩɬ ɧɚɩɢɫɚɧ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɹɡɚɬɶ ɤ ɤɚɤɨɦɭ-ɧɢɛɭɞɶ 

ɷɥɟɦɟɧɬɭ. Ȼɟɪɟɦ ɫɤɪɢɩɬ ɢ ɩɟɪɟɬɚɫɤɢɜɚɟɦ ɟɝɨ ɧɚ ɷɥɟɦɟɧɬ Canvas. Ⱦɚɥɟɟ 

ɩɟɪɟɯɨɞɢɦ ɤ ɧɚɫɬɪɨɣɤɚɦ ɤɧɨɩɤɢ, ɜ ɩɨɥɟ OnClick () ɧɚɠɢɦɚɟɦ + ɢ ɩɟɪɟɬɚɫɤɢɜɚɟɦ 

ɬɭɞɚ Canvas, ɞɚɥɟɟ ɜɵɛɢɪɚɟɦ ɮɭɧɤɰɢɸ, ɤɨɬɨɪɭɸ ɧɟ ɨɛɯɨɞɢɦɚ ɜɵɩɨɥɧɢɬɶ 

ɫɤɪɢɩɬɭ, ɧɚ ɷɬɨɦ ɫɨɡɞɚɧɢɟ ɤɧɨɩɤɢ ɡɚɜɟɪɲɟɧɨ, ɢ ɨɧɚ ɩɨɥɧɨɫɬɶɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɚ. 

ɇɚ ɪɢɫɭɧɤɟ 17 ɩɨɤɚɡɚɧɵ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚ Button.   

 

 

Ɋɢɫɭɧɨɤ 17 – ɋɜɨɣɫɬɜɚ Button 
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Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɫɨɡɞɚɧɢɹ ɫɰɟɧɵ ɛɭɞɟɬ ɧɚɩɢɫɚɧɢɟ ɫɤɪɢɩɬɚ, 

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɩɟɪɟɯɨɞɢɬɶ ɧɚ ɩɪɟɞɵɞɭɳɭɸ ɫɰɟɧɭ ɩɪɢ ɩɨɦɨɳɢ ɫɢɫɬɟɦɧɨɣ 

ɤɥɚɜɢɲɢ ɧɚ ɦɨɛɢɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

Android. ɋɤɪɢɩɬ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 18.    

 

 

Ɋɢɫɭɧɨɤ 18 – ɋɤɪɢɩɬ ɞɥɹ ɩɟɪɟɯɨɞɚ ɢɡ ɫɰɟɧɵ ɫɨ ɫɩɪɚɜɤɨɣ ɜ ɩɪɟɞɵɞɭɳɭɸ 

ɫɰɟɧɭ ɩɪɢ ɩɨɦɨɳɢ ɫɢɫɬɟɦɧɨɣ ɤɥɚɜɢɲɢ 

 

ɉɨɞɨɛɧɵɟ ɞɟɣɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɢɬɶ ɞɥɹ ɩɪɢɜɹɡɤɢ ɜɫɟɯ ɜɵɲɟ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɤɪɢɩɬɨɜ.  

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɫɤɪɢɩɬɵ ɧɚɩɢɫɚɧɵ ɢ ɩɨɞɤɥɸɱɟɧɵ ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ 

ɤɨɦɩɢɥɹɰɢɢ ɩɪɢɥɨɠɟɧɢɹ. ɇɨ ɩɪɟɠɞɟ ɱɟɦ ɤ ɧɟɣ ɩɪɢɫɬɭɩɚɬɶ ɧɟɨɛɯɨɞɢɦɨ 

ɩɨɞɤɥɸɱɢɬɶ Android SDK ɢ Java JDK, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɫɛɨɪɤɢ 

ɩɪɢɥɨɠɟɧɢɹ. ɉɨɞɤɥɸɱɟɧɢɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 19. 
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Ɋɢɫɭɧɨɤ 19 – ɉɨɞɤɥɸɱɟɧɢɟ AndroidSDKɢ JavaJDK 

 

ɑɬɨɛɵ ɡɚɩɭɫɬɢɬɶ ɩɪɨɰɟɫɫ ɤɨɦɩɢɥɹɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɨɡɞɚɧɧɵɟ 

ɫɰɟɧɵ ɢ ɜɵɫɬɚɜɢɬɶ ɢɯ ɜ ɬɨɦ ɩɨɪɹɞɤɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɛɭɞɭɬ ɡɚɩɭɫɤɚɬɶɫɹ. Ⱦɥɹ 

ɜɵɛɨɪɚ ɫɰɟɧ ɧɚɠɢɦɚɟɦ ɜɤɥɚɞɭ File, ɜ ɪɚɫɤɪɵɜɲɟɦɫɹ ɫɩɢɫɤɟ ɜɵɛɢɪɚɟɦ ɫɬɪɨɤɭ 

BuildSettings, ɨɬɤɪɵɜɚɟɬɫɹ ɧɨɜɨɟ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɦɵ ɢ ɜɵɛɢɪɚɟɦ ɧɭɠɧɵɟ ɧɚɦ 

ɫɰɟɧɵ. ȼɵɛɨɪ ɫɰɟɧ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 20.   
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Ɋɢɫɭɧɨɤ 20 – Ⱦɨɛɚɜɥɟɧɢɟ ɫɨɡɞɚɧɧɵɯ ɫɰɟɧ 

 

ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɫɰɟɧɵ ɜɵɛɪɚɧɵ ɢ ɪɚɫɫɬɚɜɥɟɧɵ ɜ ɧɭɠɧɨɦ ɩɨɪɹɞɤɟ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ Build, ɤɨɬɨɪɚɹ ɡɚɩɭɫɬɢɬ ɩɪɨɰɟɫɫ ɤɨɦɩɢɥɹɰɢɢ.  

ɉɪɨɰɟɫɫ ɤɨɦɩɢɥɹɰɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 21. 

 

 

Ɋɢɫɭɧɨɤ 21 – Ʉɨɦɩɢɥɹɰɢɹ ɩɪɢɥɨɠɟɧɢɹ 
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ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɫɤɨɦɩɢɥɢɪɨɜɚɧɨ ɨɧɨ ɩɨɥɧɨɫɬɶɸ ɝɨɬɨɜɨ ɤ 

ɭɫɬɚɧɨɜɤɟ ɢ ɪɚɛɨɬɟ. ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɢɥɨɠɟɧɢɹ ɦɵ ɩɨɩɚɞɚɟɦ ɧɚ ɝɥɚɜɧɵɣ ɷɤɪɚɧ, ɧɚ 

ɤɨɬɨɪɨɦ ɪɚɡɦɟɳɟɧɵ ɧɚɡɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɢ ɞɜɟ ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɤɧɨɩɤɢ 

«ɉɟɪɟɣɬɢ ɤ ɩɪɨɫɦɨɬɪɭ» ɢ «ȼɵɯɨɞ». ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ ɩɟɪɟɣɬɢ ɤ 

ɩɪɨɫɦɨɬɪɭ ɨɬɤɪɵɜɚɟɬɫɹ ɧɨɜɚɹ ɫɰɟɧɚ, ɧɚ ɤɨɬɨɪɨɣ ɨɬɨɛɪɚɠɚɟɬɫɹ ɦɨɞɟɥɶ ɨɫɬɪɨɝɚ, ɚ 

ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ ɜɵɯɨɞ ɩɪɢɥɨɠɟɧɢɟ ɡɚɤɪɵɜɚɟɬɫɹ. ɇɚ ɪɢɫɭɧɤɟ 22 ɩɨɤɚɡɚɧ 

ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɩɪɢɥɨɠɟɧɢɹ.  

 

 

Ɋɢɫɭɧɨɤ 22 – Ƚɥɚɜɧɵɣ ɷɤɪɚɧ  

 

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɧɚ ɤɧɨɩɤɭ ɩɟɪɟɣɬɢ ɤ ɩɪɨɫɦɨɬɪɭ ɩɨɩɚɞɚɟɦ ɧɚ ɫɥɟɞɭɸɳɢɣ 

ɷɤɪɚɧ, ɧɚ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɤɚɦɟɪɵ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 

ɩɪɢ ɧɚɜɟɞɟɧɢɢ ɤɨɬɨɪɨɣ ɧɚ ɦɚɪɤɟɪ ɨɬɨɛɪɚɠɚɟɬɫɹ 3D-ɦɨɞɟɥɶ, ɚ ɬɚɤɠɟ 

ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɤɧɨɩɤɢ «ɧɚɡɚɞ» ɢ «ɢɫɬɨɪɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ», ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ 
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ɤɧɨɩɤɭ «ɧɚɡɚɞ» ɜɨɡɜɪɚɳɚɟɦɫɹ ɧɚ ɝɥɚɜɧɵɣ ɷɤɪɚɧ.  ɇɚ ɪɢɫɭɧɤɟ 23 ɩɨɤɚɡɚɧɨ 

ɢɡɨɛɪɚɠɟɧɢɟ ɫ ɤɚɦɟɪɵ ɬɟɥɟɮɨɧɚ ɜ ɪɚɛɨɬɚɸɳɟɦ ɩɪɢɥɨɠɟɧɢɢ.  

 

 

Ɋɢɫɭɧɨɤ 23 – Ɋɚɛɨɬɚɸɳɟɟ ɩɪɢɥɨɠɟɧɢɟ 
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Ɍɚɤ ɠɟ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɨɬɨɛɪɚɠɚɬɶ 3D-ɦɨɞɟɥɶ ɧɟ ɬɨɥɶɤɨ ɜ ɤɧɢɠɧɨɣ 

ɨɪɢɟɧɬɚɰɢɢ ɷɤɪɚɧɚ, ɧɨ ɢ ɜ ɚɥɶɛɨɦɧɨɣ. ɉɪɢɦɟɪ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɞɟɥɢ ɜ 

ɚɥɶɛɨɦɧɨɣ ɨɪɢɟɧɬɚɰɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 24. 

 

 

Ɋɢɫɭɧɨɤ 24 – Ɋɚɛɨɬɚɸɳɟɟ ɩɪɢɥɨɠɟɧɢɟ ɜ ɚɥɶɛɨɦɧɨɣ ɨɪɢɟɧɬɚɰɢɢ 

 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɢɫɬɨɪɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ» ɨɬɤɪɵɜɚɟɬɫɹ ɫɰɟɧɚ ɧɚ 

ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɫɬɨɪɢɱɟɫɤɚɹ ɫɩɪɚɜɤɚ ɨ ɋɚɹɧɫɤɨɦ ɨɫɬɪɨɝɟ, ɚ ɬɚɤɠɟ 

ɧɚɜɢɝɚɰɢɨɧɧɚɹ ɤɧɨɩɤɚ ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɡɚɤɪɵɬɶ ɷɬɭ ɫɰɟɧɭ ɢ ɩɟɪɟɣɬɢ ɧɚ ɫɰɟɧɭ 

ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɧɚ ɩɪɟɞɵɞɭɳɭɸ ɫɰɟɧɭ ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɡɚɤɪɵɬɶ ɢɫɬɨɪɢɱɟɫɤɭɸ ɫɩɪɚɜɤɭ». ɇɚ ɪɢɫɭɧɤɟ 25 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɰɟɧɚ ɫ ɢɫɬɨɪɢɱɟɫɤɨɣ ɫɩɪɚɜɤɨɣ. 



39 

  

 

Ɋɢɫɭɧɨɤ 25 – ɋɰɟɧɚ ɫ ɢɫɬɨɪɢɱɟɫɤɨɣ ɫɩɪɚɜɤɨɣ  
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 ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Android ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɨɲɥɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Unity. ȼ 

ɧɟɣ ɜɨɡɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɛɢɛɥɢɨɬɟɤɭ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɚ 

ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɣ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. Ɍɚɤ ɠɟ ɩɪɢɥɨɠɟɧɢɹ, 

ɫɨɡɞɚɧɧɵɟ ɧɚ Unity, ɧɟ ɡɚɧɢɦɚɸɬ ɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɚɦɹɬɢ ɬɟɥɟɮɨɧɚ.  

Ȼɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɹɦ Unity ɛɵɥɨ ɫɨɡɞɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɫ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɶɸ. Ɉɧɨ ɜɤɥɸɱɚɟɬ ɜ ɞɜɟ ɫɰɟɧɵ(ɜ ɬɨɦ ɱɢɫɥɟ ɫɰɟɧɭ ɫ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɶɸ), ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɤɧɨɩɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɥɨɠɟɧɢɟɦ 

ɩɪɢ ɩɨɦɨɳɢ ɫɢɫɬɟɦɧɵɯ ɤɧɨɩɨɤ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɨɩɨɥɧɟɧɧɚɹ 

ɪɟɚɥɶɧɨɫɬɶ ɪɟɚɥɢɡɨɜɚɧɚ ɩɪɢ ɩɨɦɨɳɢ ɦɨɞɭɥɟɣ ar-ɛɢɛɥɢɨɬɟɤɢ Vuforia. 

ɉɪɢɥɨɠɟɧɢɟ ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Android, ɧɢɤɚɤɢɯ ɩɪɨɛɥɟɦ ɫ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ 

ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ.   

 

3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

 

3.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ 

 

 Totalcostofownership (ɌɋɈ – ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ). Ⱦɚɧɧɵɣ 

ɦɟɬɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɧɚ ɜɧɟɞɪɟɧɢɟ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɥɹ ɪɚɫɱɟɬɚ ɌɋɈ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɤɚɤ ɫɬɨɢɦɨɫɬɶ ɗȼɆ, ɫɬɨɢɦɨɫɬɶ ɉɈ, 

ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɫɬɨɢɦɨɫɬɶ ɩɨɞɞɟɪɠɤɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ 

ɩɨɬɟɪɶ, ɜɨɡɧɢɤɚɸɳɢɯ ɢɡ-ɡɚ ɨɲɢɛɨɤ ɜ ɪɚɛɨɬɟ ɫɢɫɬɟɦ [11]. 

ɌɋɈ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɌɋɈ = DE + IC1+IC2,                                                                                    (1) 
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ɝɞɟ    DE – ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ;  

IC1,2 – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩɵ, ɧɨ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ 

ɨɧɢ ɨɬɫɭɬɫɬɜɭɸɬ. 

ɉɪɹɦɵɟɡɚɬɪɚɬɵɪɚɜɧɵ:  

 

DE = DE1 + DE2 + DE3 + DE4 + DE5 + DE6+ DE7 + DE8,                              (2) 

 

ɝɞɟ    DE1 – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 

         DE2 – ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ; 

         DE3 – ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ; 

         DE4 – ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɚɦɢ; 

         DE5 – ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ; 

         DE6 – ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ; 

         DE7 – ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ; 

         DE8– ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ; 

 

3.1.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

Ʉ = Kɩɪ + Ʉɬɫ + Ʉɥɫ + Ʉɩɫ + Ʉɢɨ + Ʉɨɛ +Ʉɨɷ,              (3) 

 

ɝɞɟ     Kɩɪ– ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ; 

Ʉɬɫ– ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

Ʉɥɫ– ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ; 

Ʉɩɫ– ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ– ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ– ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
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Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

 

Ʉɩɪ=Ʉɡɩ + Ʉɢɩɫ + Ʉɫɜɬ + Ʉɩɪɨɱ,                 (4) 

 

ɝɞɟ     Ʉɡɩ– ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ; 

Ʉɢɩɫ– ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɉɈ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ; 

Ʉɫɜɬ– ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɩɪɨɱ– ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. 

Ɋɚɣɨɧɧɵɣ ɢ ɫɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɫɭɦɦɟ ɪɚɜɧɵ 30%, ɬ.ɤ. ɪɚɡɪɚɛɨɬɤɚ 

ɜɟɞɺɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ. Ɉɤɥɚɞ ɩɪɨɝɪɚɦɦɢɫɬɚ ɜ ɏɚɤɚɫɢɢ ɪɚɜɟɧ 12000 

ɪɭɛɥɟɣ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ 

 

Ɍɚɛɥɢɰɚ 2 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ 

Ʉɨɞ ɇɚɱɢɫɥɟɧɢɟ/ɭɞɟɪɠɚɧɢɟ ɇɚɱɢɫɥɟɧɨ ɍɞɟɪɠɚɧɨ 

003 Ɉɤɥɚɞ 12000  

181 Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ + 

ɫɟɜɟɪɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

7200  

202 ɇȾɎɅ  2496 

ɂɬɨɝɨ  19200 2496 

ȼɫɟɝɨ   16704  

 

ɋ ɭɱɟɬɨɦ ɧɚɞɛɚɜɤɢ ɩɨ ɎɈɌ (ɨɛɹɡɚɬɟɥɶɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 30,2%) ɢ ɜɪɟɦɟɧɢ 

ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɢɫɬɚ ɧɚɞ ɩɪɨɟɤɬɨɦ (0.7 ɦɟɫɹɰɚ) ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɫɨɫɬɚɜɹɬ: 

 

Ʉɡɩ = 19200 * 1,302 * 0,7 = 17 498.88 ɪɭɛ. (ɡɚ 0,7 ɦɟɫɹɰɚ). 
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Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɉɈ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɪɚɫɫɱɢɬɚɧɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɫɬɨɢɦɨɫɬɶɸ ɢ ɜɪɟɦɟɧɟɦ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ȼ ɬɚɛɥɢɰɟ 3 ɩɪɢɜɟɞɟɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɂɋ, ɢ ɢɯ ɫɬɨɢɦɨɫɬɢ. 

 

Ɍɚɛɥɢɰɚ 3 – ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɉɪɨɝɪɚɦɦɧɨɟ ɫɪɟɞɫɬɜɨ ɋɬɨɢɦɨɫɬɶ ɪɭɛ. 

Windows10 8699 

Unity Personal 0 

Microsoft Visual Studio 0 

 

ɋɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Unity Personal ɛɟɫɩɥɚɬɧɚ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɛɴɺɦ 

ɞɨɯɨɞɨɜ ɢɥɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɧɟ ɩɪɟɜɵɲɚɟɬ 100 ɬɵɫɹɱ ɞɨɥɥɚɪɨɜ ɋɒȺ ɜ ɝɨɞ. 

MicrosoftVisualStudio ɬɚɤ ɠɟ ɛɟɫɩɥɚɬɧɚ ɩɨɬɨɦɭ ɱɬɨ ɨɧɚ ɜɯɨɞɢɬ ɜ ɩɚɤɟɬ 

ɭɫɬɚɧɨɜɤɢ UnityPersonal. 

Ɉɋ windowsɛɭɞɟɬ ɚɤɬɭɚɥɶɧɚ ɟɳɺ ɞɜɚ ɝɨɞɚ, ɡɚ ɷɬɨ ɜɪɟɦɹ ɫɨɡɞɚɟɬɫɹ 

ɩɪɢɦɟɪɧɨ 2 ɩɪɨɟɤɬɚ ɜ ɝɨɞ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɞɟɥɢɬɫɹ ɧɚ 4 

. 

8699 / 4 = 2147ɪɭɛ. 

Ʉɢɩɫ = 2147 ɪɭɛ. 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ 

ɧɟɨɛɯɨɞɢɦɵ ɧɟ ɬɨɥɶɤɨ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɨ ɢ ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ 

ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

 ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ: ɨɛɴɟɦ ɩɚɦɹɬɢ 2048 Ɇɛ, ɫɤɨɪɨɫɬɶ 2000 ɆȽɰ; 

 ɛɥɨɤ ɩɢɬɚɧɢɹ: Ɇɨɳɧɨɫɬɶ ɛɨɥɶɲɟ 400 ȼɬ, ɮɨɪɦ ɮɚɤɬɨɪ ATX, 

ɩɢɬɚɧɢɟ ɦɚɬɟɪɢɧɫɤɨɣ ɩɥɚɬɵ 24+4 pin, ɪɚɡɴɟɦɵ SATA 2 ɲɬ., ɩɢɬɚɧɢɟ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚ 4+4 pin; 
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 ɩɪɨɰɟɫɫɨɪ: ɤɨɥɢɱɟɫɬɜɨ ɹɞɟɪ 2, ɱɚɫɬɨɬɚ 3.2 ȽȽɰ, ɪɚɡɪɹɞɧɨɫɬɶ 

ɜɵɱɢɫɥɟɧɢɣ 32, ɬɢɩ ɩɚɦɹɬɢ DDR4/DDR3L, ɩɨɞɞɟɪɠɤɚ ɱɚɫɬɨɬ ɩɚɦɹɬɢ 2133 ɆȽɰ, 

ɟɫɬɶ ɜɫɬɪɨɟɧɧɨɟ ɝɪɚɮɢɱɟɫɤɨɟ ɹɞɪɨ; 

 ɦɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ: ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɜɵɛɪɚɧɧɵɦ ɩɪɨɰɟɫɫɨɪɨɦ, ɬɢɩ 

ɩɨɞɞɟɪɠɢɜɚɟɦɨɣ ɩɚɦɹɬɢ DIMM, ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɨɩɟɪɚɬɢɜɧɨɣ ɩɚɦɹɬɶɸ, ɫɥɨɬɨɜ 

DDR4 ɩɚɦɹɬɢ 2, ɫɥɨɬɨɜ PCI 1 ɲɬ., ɪɚɡɴɟɦ SATA III 2 ɲɬ., Ʉɨɥ-ɜɨ ɜɧɟɲɧɢɯ USB 

2.0 3 ɲɬ., ɩɢɬɚɧɢɟ 24 pin, ɩɢɬɚɧɢɟ ɩɪɨɰɟɫɫɨɪɚ 4 pin; 

 ɠɟɫɬɤɢɣ ɞɢɫɤ: ɂɧɬɟɪɮɟɣɫ SATA III, ɨɛɴɟɦ ɧɚɤɨɩɢɬɟɥɹ 500 Ƚɛ; 

 ɤɥɚɜɢɚɬɭɪɚ: ɞɢɡɚɣɧ ɤɥɚɜɢɲ ɤɜɚɞɪɚɬɧɵɣ, ɞɥɢɧɚ ɤɚɛɟɥɹ 2 ɦ; 

 ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɵɲɤɚ: ɬɢɩ ɥɚɡɟɪɧɚɹ, ɤɨɥ-ɜɨ ɤɧɨɩɨɤ 2 ɲɬ., ɤɨɥɟɫɨ 

ɩɪɨɤɪɭɬɤɢ ɟɫɬɶ, ɞɥɢɧɚ ɤɚɛɟɥɹ 2 ɦ; 

 ɦɨɧɢɬɨɪ: ɪɚɡɪɟɲɟɧɢɟ 1280x720, ɱɚɫɬɨɬɚ ɨɛɧɨɜɥɟɧɢɹ 60 Ƚɰ, ɪɚɡɴɟɦɵ 

VGA 1 ɲɬ., ɪɚɡɴɟɦɵ DVI 1 ɲɬ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɜɤɥɸɱɚɸɬ ɫɪɟɞɫɬɜɚ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɨɛɨɪɭɞɨɜɚɧɢɸ, 

ɩɪɢɦɟɧɹɟɦɨɦɭ ɜ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4 

 

Ɍɚɛɥɢɰɚ 4 – Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɬɨɢɦɨɫɬɶ 

Ɇɨɧɢɬɨɪ ɀɄ BenQ 193V5L 

(10/62) 18.5», ɱɟɪɧɵɣ; 

ɪɚɡɦɟɪ ɷɤɪɚɧɚ: 19», 

ɲɢɪɨɤɨɮɨɪɦɚɬɧɚɹ 

ɦɚɬɪɢɰɚ TN+film ɫ 

ɪɚɡɪɟɲɟɧɢɟɦ 1366×768, 

ɹɪɤɨɫɬɶɸ 200ɤɞ/ɦ2, 

ɜɪɟɦɟɧɟɦ ɨɬɤɥɢɤɚ 5ɦɫ, 

ɪɚɡɴɟɦ D-SUB (VGA). 

 

5 ɥɟɬ 4 200 ɪɭɛɥɟɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɬɨɢɦɨɫɬɶ 

Ʉɥɚɜɢɚɬɭɪɚ Oklick 180M, 

ɱɟɪɧɵɣ;ɢɧɬɟɪɮɟɣɫ: 

PS/2, ɫɬɚɧɞɚɪɬɧɚɹ, 

ɤɥɚɫɫɢɱɟɫɤɨɣ ɮɨɪɦɵ. 

 

5 ɥɟɬ 340 

Ɇɵɲɶ Oklick 275M ɱɟɪɧɵɣ 

ɨɩɬɢɱɟɫɤɚɹ (1000dpi) 

USB (2but). 

 

5 ɥɟɬ 260 

 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

Ⱥ = ɋɛ*ɇɚɦ,                   (5) 

 

ɝɞɟ   ɋɛ– ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɶɸɬɟɪɚ, ɪɭɛ/ɲɬ.; 

ɇɚɦ– ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

Ɂɚɦɟɧɚ ɤɨɦɩɶɸɬɟɪɚ ɢ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɩɪɨɢɡɨɣɞɟɬ ɱɟɪɟɡ 5 ɥɟɬ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɚɦɨɪɬɢɡɚɰɢɸ ɡɚ 1 ɪɚɛɨɱɢɯ ɦɟɫɹɰɚ. 

 

Ⱥ= 19 800*0,2 = 3 960 (ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ ɝɨɞ) 

Ⱥ= (3 960/12) *1 = 330 (ɚɦɨɪɬɢɡɚɰɢɹ ɡɚ 1 ɦɟɫɹɰ) 

 

ɉɪɢ ɫɬɨɢɦɨɫɬɢ ɤɨɦɩɶɸɬɟɪɚ 19 800 ɪɭɛɥɟɣ ɚɦɨɪɬɢɡɚɰɢɹ ɜ ɝɨɞ ɛɭɞɟɬ ɪɚɜɧɚ 

3 960 ɪɭɛɥɟɣ. 

 Ⱥɦɨɪɬɢɡɚɰɢɹ ɡɚ 1 ɪɚɛɨɱɢɣ ɦɟɫɹɰɚ ɪɚɜɧɚ 330 ɪɭɛɥɹ. 

Ʉɫɜɬ= 330 ɪɭɛ.; 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ: 

Ɋɟɡɟɪɜ ɧɚ ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɪɚɫɯɨɞɵ 3% 

https://www.citilink.ru/catalog/computers_and_notebooks/periferiya/keyboards/313180/
https://www.citilink.ru/catalog/computers_and_notebooks/periferiya/keyboards/313180/
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(17498.88+2147+330) *0,03 = 599.27  ɪɭɛ. 

 

ɋɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɢɫɤ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɡɚɬɹɧɟɬɫɹ ɧɚ ɦɟɫɹɰ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɩɥɚɬɭ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɢ ɚɦɨɪɬɢɡɚɰɢɹ ɭɜɟɥɢɱɚɬɫɹ 

ɧɚ 33% (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɢɪɭɟɦɵɦ ɜɪɟɦɟɧɟɦ ɪɚɛɨɬɵ ɩɨ ɩɪɨɟɤɬɭ). 

 

Ʉɩɪɨɱ= 17498.88 * 0,33 + 330 = 6 104.63 ɪɭɛ. 

 

ȼ ɫɭɦɦɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ: 

 

Ʉɩɪ = 17498.88 + 2 147 + 330 + 6 104.63 = 26 080.51 ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ. 

ɋɬɨɢɦɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɬɟɜɨɝɨ ɤɚɛɟɥɹ ɜ ɫɪɟɞɧɟɦ 50 ɪɭɛɥɟɣ ɡɚ ɦɟɬɪ, 

ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ 50 ɦɟɬɪɨɜ  

 

Ʉɥɫ = 50 * 50 = 2 500 ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ. 

ɑɬɨɛɵ ɩɨɥɶɡɨɜɚɬɶɫɹ ɝɨɬɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ ɩɥɚɬɢɬɶ ɧɟ ɧɭɠɧɨ. 

 

Ʉɩɫ = 0 ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ. 

Ȼɚɡɚ ɞɥɹ ɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɚɧɧɵɯ ɧɟ ɧɭɠɧɚ. 

 

Kɢɨ = 0 ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ. 
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Ⱦɥɹ ɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɧɭɠɧɨ ɨɛɭɱɟɧɢɟ. 

 

Ʉɨɛ = 0 ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ: 

Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɧɭɠɧɨ ɬɟɫɬɢɪɨɜɚɧɢɟ, ɬ.ɤ. ɟɝɨ ɦɨɠɟɬ ɞɟɥɚɬɶ 

ɩɪɨɟɤɬɢɪɨɜɳɢɤ. 

 

Ʉɷɨ=0 ɪɭɛ. 

 

ȼ ɫɭɦɦɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ: 

 

Ʉ = 26 080.51 + 0 + 2 500 + 0 +0+ 0 + 0 = 28 580.51 ɪɭɛ. 

 

ȼ ɬɚɛɥɢɰɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɢ ɢɯ ɫɭɦɦɚ. ɇɚ ɪɢɫɭɧɤɟ 

26 ɩɪɟɞɫɬɚɜɥɟɧ ɫɨɫɬɚɜ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ. 

 

Ɍɚɛɥɢɰɚ 5 – Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɋɭɦɦɚ ɪɭɛ. 

Kɩɪ 26 080.51 

Ʉɬɫ 0 

Ʉɥɫ 2 500 

Ʉɩɫ 0 

Ʉɢɨ 0 

Ʉɨɛ 0 

Ʉɨɷ 0 
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Ɋɢɫɭɧɨɤ 26 – ɋɨɫɬɚɜ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ  

 

3.1.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ: 

 

C = Cɡɩ + ɋɚɨ + ɋɬɨ + ɋɥɫ + ɋɧɢ + ɋɩɪɨɱ,              (6) 

 

ɝɞɟ Cɡɩ– ɡɚɪɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɣ ɂɋ; 

ɋɚɨ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

ɋɬɨ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

ɋɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ; 

ɋɧɢ – ɡɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ; 

ɋɩɪɨɱ –ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ: 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɧɢɱɟɝɨ 

ɧɟ ɧɭɠɧɨ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɨɧɨ ɛɨɥɶɲɟ ɧɢɱɟɝɨ ɧɟ ɬɪɟɛɭɟɬ  

 

17 498,88; 60%

2147; 7%

330; 1%

599,27; 2%

6 104,63; 21%

2500; 9%

З̬̌̌̍от̦̌я пл̌т̌

ˁто̛̥о̭т̽ ʿ О

А̥̥о̬т̛̌̚ц̛я

ˀе̚е̬в

ʿ̬оч̛е ̌̚т̬̌т̼

Л̛̛̛̦ ̭ вя̛̚
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ɋɬɨ = 0ɪɭɛ. 

 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ: 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɜ ɪɚɛɨɱɟɣ ɮɨɪɦɟ ɤɨɦɩɶɸɬɟɪ 

ɧɟ ɧɭɠɟɧ 

 

ɋɚɨ = 0 ɪɭɛ. 

 

Ɂɚɪɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɪɢɥɨɠɟɧɢɹ: 

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɟɞɥɨɠɟɧɢɹ ɩɟɪɫɨɧɚɥ ɧɟ ɬɪɟɛɭɟɬɫɹ  

 

ɋɬɨ= 0 ɪɭɛ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ: 

Ɂɚɬɪɚɬɵ ɹɜɥɹɸɬɫɹ ɪɚɡɨɜɵɦɢ ɩɨɷɬɨɦɭ: 

 

ȼ ɝɨɞ ɫɬɨɢɦɨɫɬɶ ɋɥɫ = 0 ɪɭɛ. ɜ ɝɨɞ. 

 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ: 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɜɧɟɲɧɢɟ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ ɧɟ ɧɭɠɧɵ  

 

ɋɧɢ = 0 ɪɭɛ. 

 

ɉɪɨɱɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ: 

ȼ ɫɜɹɡɢ ɫ ɧɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɫɥɨɠɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɩɪɨɱɢɯ ɢɦɟɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɛɟɠɚɬɶ ɩɪɨɱɢɯ ɡɚɬɪɚɬ. 

 

ɋɩɪɨɱ = 0 ɪɭɛ. ɜ ɝɨɞ. 
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ȼ ɫɭɦɦɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ: 

ɋ = 0 ɪɭɛ. 

 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɟ ɛɭɞɟɬ ɬɚɤ ɤɚɤ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɢɥɨɠɟɧɢɟ ɩɟɪɟɞɚɺɬɫɹ ɡɚɤɚɡɱɢɤɭ ɢ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɚɥɶɧɟɣɲɟɣ 

ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ ɩɨɞɞɟɪɠɚɧɢɟɦ ɩɪɢɥɨɠɟɧɢɹ, ɥɨɠɚɬɫɹ ɧɚ ɟɝɨ.  
 

3.2 Ɋɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɉɪɢɥɨɠɟɧɢɟ "ɋɚɹɧɫɤɢɣ ɨɫɬɪɨɝ" ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɡɚɤɚɡɱɢɤɨɦ ɧɨɜɵɯ ɡɚɤɚɡɨɜ ɜ ɤɪɭɩɧɵɯ ɩɪɨɟɤɬɚɯ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɢɫɬɨɪɢɤɨ-

ɤɭɥɶɬɭɪɧɵɯ ɨɛɴɟɤɬɨɜ Ɋɏ. ȼ ɬɚɛɥɢɰɟ6 ɩɪɢɜɟɞɟɧɵ ɚɧɚɥɨɝɢ ɩɪɢɥɨɠɟɧɢɹ.  

 

Ɍɚɛɥɢɰɚ 6 – Ⱥɧɚɥɨɝɢ ɩɪɢɥɨɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɚɧɚɥɨɝɚ Ɍɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɚɧɚɥɨɝɢɱɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ɋɬɨɢɦɨɫɬɶ 

Artefact ɇɚɥɢɱɢɟ ɚɭɞɢɨ ɝɢɞɚ, 

ɷɤɫɩɨɧɚɬɵ ɢɡ ɦɧɨɠɟɫɬɜɚ 
ɦɭɡɟɟɜ Ɋɨɫɫɢɢ   

Ȼɟɫɩɥɚɬɧɨ 

PaintSpace ȼɨɡɦɨɠɧɨɫɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɞɨɪɢɫɨɜɵɜɚɬɶ ɷɥɟɦɟɧɬɵ ɜ 
ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ. 

ɍɫɬɚɧɨɜɤɚ ɬɨɥɶɤɨ ɧɚ IOS. 

Ȼɟɫɩɥɚɬɧɨ 

KeyARt Ƚɢɞ ɩɨ ɦɭɡɟɹɦ ɦɢɪɚ, 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɡɧɚɬɶ ɨ ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ ɦɭɡɟɹ, ɚ ɬɚɤɠɟ 
ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɤɚɡɚ ɛɢɥɟɬɨɜ 

Ȼɟɫɩɥɚɬɧɨ 

 

ɋɨɝɥɚɫɧɨ ɚɧɚɥɢɡɭ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɨɱɟɜɢɞɧɚ ɢɯ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ 

ɦɭɡɟɹɦɢ, ɤɚɪɬɢɧɧɵɦɢ ɝɚɥɟɪɟɹɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɛɟɫɩɥɚɬɧɚ, ɨɞɧɚɤɨ ɡɚɤɚɡɱɢɤɢ ɝɨɬɨɜɵ ɨɩɥɚɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ 

ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɢɧɬɟɪɟɫɚ ɤ ɭɫɥɭɝɚɦ ɡɚɤɚɡɱɢɤɚ. Ɍɚɤɢɦ 
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ɨɛɪɚɡɨɦ, ɩɪɹɦɨɝɨ ɞɨɯɨɞɚ ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɧɟ ɢɦɟɟɬ, ɧɨ ɜɨɫɬɪɟɛɨɜɚɧɨ 

ɡɚɤɚɡɱɢɤɚɦɢ.    
 

3.3 Ɉɰɟɧɤɢ ɪɢɫɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ 
 

Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ ɫɪɟɞɧɢɣ ɬɚɤ ɤɚɤ ɟɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ ɱɬɨ ɩɪɢɥɨɠɟɧɢɟ 

ɧɟ ɩɪɢɜɥɟɱɟɬ ɧɨɜɵɯ ɡɚɤɚɡɱɢɤɨɜ, ɬɨɝɞɚ ɩɪɢɞɟɬɫɹ ɫɨɡɞɚɜɚɬɶ ɩɪɟɞɥɨɠɟɧɢɟ ɡɚɧɨɜɨ.     

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɣ ɢ ɨɩɟɪɚɰɢɨɧɧɵɣ ɪɢɫɤɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɫɪɟɞɧɟɦ ɭɪɨɜɧɟ ɬ.ɤ. 

ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɜɨɡɧɢɤɧɭɬ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ, ɟɫɬɶ. 

Ɋɢɫɤ ɦɟɧɟɞɠɦɟɧɬɚ ɩɪɨɟɤɬɚ ɦɚɥ, ɚ ɢɦɟɧɧɨ ɪɢɫɤ, ɫɜɹɡɚɧɧɵɣ ɫ 

ɧɟɨɩɵɬɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɱɢɤɚ, ɟɫɬɶ ɬ.ɤ., ɪɚɡɪɚɛɨɬɱɢɤɢ ɜ ɩɟɪɜɵɟ ɞɟɥɚɸɬ ɩɨɞɨɛɧɨɟ 

ɩɪɢɥɨɠɟɧɢɟ. 

Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɟɤɬɚ, ɚ ɢɦɟɧɧɨ ɥɢɦɢɬɢɪɨɜɚɧɧɨɟ 

ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ, ɢɦɟɸɬɫɹ ɬ.ɤ., ɟɳɟ ɧɟ ɛɵɥɢ ɞɚɧɵ ɱɟɬɤɢɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɬɚɛɥɢɰɟ 

7 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ ɨ ɪɢɫɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ɍɚɛɥɢɰɚ 7 – Ⱦɚɧɧɵɟ ɨ ɪɢɫɤɚɯ ɩɪɨɟɤɬɚ 

Ƚɪɭɩɩɵ ɪɢɫɤɨɜ ɉɟɪɟɱɟɧɶ ɪɢɫɤɨɜ 
ɩɪɨɟɤɬɨɜ 

ɍɪɨɜɟɧɶ 
ɜɥɢɹɧɢɹ 

ȼɟɪɨɹɬɧɨɫɬɶ ȼɨɡɦɨɠɧɵɟ 
ɪɟɲɟɧɢɹ ɪɢɫɤɚ 

Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ ɇɟɞɨɫɬɚɬɨɱɧɨɫɬɶ 
ɩɨɧɢɦɚɧɢɹ 
ɡɚɤɚɡɱɢɤɨɦ 

ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
ɩɪɨɟɤɬɚ 

ɋɪɟɞɧɹɹ ɇɢɡɤɚɹ ɉɨɫɬɨɹɧɧɚɹ 
ɤɨɧɫɭɥɶɬɚɰɢɹ ɫ 

ɡɚɤɚɡɱɢɤɨɦ,  

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɣ 
ɪɢɫɤ 

Ƚɨɬɨɜɵɣ ɩɪɨɞɭɤɬ 
ɧɟ ɩɪɢɜɥɟɱɟɬ 
ɧɨɜɵɯ ɡɚɤɚɡɨɜ 

ɋɪɟɞɧɹɹ ɋɪɟɞɧɹɹ ɉɨɞɪɨɛɧɨɟ 
ɢɡɭɱɟɧɢɟ ɚɧɚɥɨɝɨɜ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɪɢɫɤ ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ 
ɪɚɫɯɨɞɵ 

ɋɪɟɞɧɹɹ ɋɪɟɞɧɹɹ Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɫɨɝɥɚɲɟɧɢɟ ɤ 

ɞɨɝɨɜɨɪɭ 

Ɋɢɫɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ 

ɩɪɨɟɤɬɚ 

Ʌɢɦɢɬɢɪɨɜɚɧɧɨɟ 
ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ 

ɇɢɡɤɚɹ ȼɵɫɨɤɚɹ ɇɚɧɹɬɶ 
ɩɪɨɝɪɚɦɦɢɫɬɚ 
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ȼɨɡɦɨɠɧɵɟ ɪɟɲɟɧɢɹ ɪɢɫɤɨɜ: 

Ɋɢɫɤ ɫɨɨɬɜɟɬɫɬɜɢɹ. ɉɨɫɬɨɹɧɧɵɟ ɨɛɫɭɠɞɟɧɢɹ ɫ ɡɚɤɚɡɱɢɤɨɦ ɜɫɟɯ ɞɟɬɚɥɟɣ 

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

ɞɟɬɚɥɢ ɩɨɞ ɪɨɫɩɢɫɶ ɡɚɤɚɡɱɢɤɚ.  

Ɋɢɫɤɢ ɪɟɚɥɢɡɚɰɢɨɧɧɵɣ ɢ ɨɩɟɪɚɰɢɨɧɧɵɣ. Ⱦɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ 

ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢ ɫɨɡɞɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɨɝɥɚɲɟɧɢɹ ɤ ɞɨɝɨɜɨɪɭ, 

ɝɞɟ ɛɭɞɭɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɩɢɫɚɧɵ, ɜɨɡɦɨɠɧɵɟ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ. 

Ɋɢɫɤ ɦɟɧɟɞɠɦɟɧɬɚ ɩɪɨɟɤɬɚ. ɑɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɲɢɛɤɢ ɩɨ 

ɧɟɨɩɵɬɧɨɫɬɢ ɜ ɞɚɧɧɨɣ ɫɮɟɪɟ, ɧɭɠɧɨ ɫɜɹɡɚɬɶɫɹ ɫ ɩɪɨɝɪɚɦɦɢɫɬɚɦɢ, ɤɨɬɨɪɵɟ 

ɞɟɥɚɥɢ ɩɨɞɨɛɧɵɟ ɩɪɨɟɤɬɵ, ɢ ɩɪɨɤɨɧɫɭɥɶɬɢɪɨɜɚɬɶɫɹ ɫ ɧɢɦɢ ɩɨ ɩɨɜɨɞɭ 

ɜɨɡɦɨɠɧɵɯ ɨɲɢɛɨɤ ɢ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ.  

Ɋɢɫɤ, ɫɜɹɡɚɧɧɵɟ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɪɨɟɤɬɚ. ɑɬɨɛɵ ɭɫɩɟɬɶ ɤ ɫɪɨɤɭ 

ɡɚɜɟɪɲɟɧɢɸ ɩɪɨɟɤɬɚ, ɧɭɠɧɨ ɫɧɚɱɚɥɚ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɢ ɩɨ ɧɚɞɨɛɧɨɫɬɢ ɧɚɧɹɬɶ ɟɳɟ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɩɪɨɝɪɚɦɦɢɫɬɚ(ɨɜ). 

  



53 

  

ɁȺɄɅɘɑȿɇɂȿ 

 

ɇɚɱɚɥɶɧɢɤɨɦ ɨɬɞɟɥɚ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ 

ɪɚɡɪɚɛɨɬɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɋɚɹɧɫɤɨɝɨ 

ɨɫɬɪɨɝɚ ɞɥɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɚɪɤɟɬɢɧɝɨɜɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ȽȺɍ Ɋɏ 

«ɐɂɇɌ ɏɚɤɚɫɢɢ». 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɩɨɞɨɲɥɚ ɦɚɪɤɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɟɟ ɧɚɞɟɠɧɚ ɢ ɜɨɡɦɨɠɧɚ ɪɚɛɨɬɚ ɛɟɡ GPS ɢ ɢɧɬɟɪɧɟɬ 

ɫɨɟɞɢɧɟɧɢɹ. 

ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Android ɥɭɱɲɟ ɜɫɟɝɨ ɩɨɞɨɲɥɚ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ Unity. ȼ 

ɧɟɣ ɜɨɡɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ ɛɢɛɥɢɨɬɟɤɭ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɚ 

ɪɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɣ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. Ɍɚɤ ɠɟ ɩɪɢɥɨɠɟɧɢɹ, 

ɫɨɡɞɚɧɧɵɟ ɧɚ Unity, ɧɟ ɡɚɧɢɦɚɸɬ ɦɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɩɚɦɹɬɢ ɬɟɥɟɮɨɧɚ.  

ȼ ɤɚɱɟɫɬɜɟ AR-ɛɢɛɥɢɨɬɟɤɢ ɜɵɛɪɚɧɚ Vuforia, ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ 

ɧɚɢɛɨɥɶɲɢɣ ɮɭɧɤɰɢɨɧɚɥ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɛɢɛɥɢɨɬɟɤɚɦɢ. 

Ȼɵɥɨ ɫɨɡɞɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. Ɉɧɨ ɜɤɥɸɱɚɟɬ ɞɜɟ 

ɫɰɟɧɵ, ɧɚɜɢɝɚɰɢɨɧɧɵɟ ɤɧɨɩɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɥɨɠɟɧɢɟɦ ɩɪɢ 

ɩɨɦɨɳɢ ɫɢɫɬɟɦɧɵɯ ɤɧɨɩɨɤ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ɇɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɋɚɹɧɫɤɨɝɨ ɨɫɬɪɨɝɚ ɩɨɡɜɨɥɹɟɬ ɭɜɢɞɟɬɶ ɬɨ, ɤɚɤ 

ɜɵɝɥɹɞɟɥ ɋɚɹɧɫɤɢɣ ɨɫɬɪɨɝ ɜ ɬɨ ɜɪɟɦɹ, ɤɨɝɞɚ ɫɭɳɟɫɬɜɨɜɚɥ, ɨɫɦɨɬɪɟɬɶ ɟɝɨ ɫɨ ɜɫɟɯ 

ɫɬɨɪɨɧ. 

ɉɪɢɥɨɠɟɧɢɟ ɩɪɨɬɟɫɬɢɪɨɜɚɧɨ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Android, ɧɢɤɚɤɢɯ ɩɪɨɛɥɟɦ ɫ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ 

ɜɵɹɜɥɟɧɨ ɧɟ ɛɵɥɨ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɢɥɢ 28 580.51 ɪɭɛɥɟɣ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ ɪɚɜɧɵ ɧɭɥɸ, ɬɚɤ ɤɚɤ ɩɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɨɧɨ ɩɟɪɟɞɚɟɬɫɹ 

ɡɚɤɚɡɱɢɤɭ ɢ ɜɫɟ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ, ɥɨɠɚɬɫɹ ɧɚ ɧɟɝɨ.  
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ɉɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɜɵɩɨɥɧɟɧɧɵɦɢ, ɚ ɰɟɥɢ 

ɞɨɫɬɢɝɧɭɬɵɦɢ.  

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɞɨɥɠɢɬɶ ɪɚɛɨɬɭ ɧɚɞ ɩɪɢɥɨɠɟɧɢɟɦ.            
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