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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 

ɭɦɧɵɦ ɞɨɦɨɦ» ɫɨɞɟɪɠɢɬ 51 ɫɬɪɚɧɢɰɭ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 29 ɢɥɥɸɫɬɪɚɰɢɣ, 

13 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȾɈɉɈɅɇȿɇɇȺə ɊȿȺɅɖɇɈɋɌɖ, ɈȻɍЧȿɇɂȿ, ɆɈȻɂɅɖɇɈȿ 

ɉɊɂɅɈɀȿɇɂȿ, AR CORE, WEB ɉɊɂɅɈɀȿɇɂȿ, ɌȿɏɆȿɊɇȺə ȽɊȺɎɂɄȺ, 

3D ɆɈȾȿɅɖ. 

Ȼɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɚ ɬɚɤɠɟ 

ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɢɥɨɠɟɧɢɣ. ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ. 

ɋɩɪɨɟɤɬɢɪɨɜɚɧɨ ɢ ɪɟɚɥɢɡɨɜɚɧɨ ɦɨɛɢɥɶɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨ ɩɪɢɥɨɠɟɧɢɟ ɫ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ. Ɋɟɚɥɢɡɨɜɚɧ ɜɟɛ ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɡɞɚɜɚɬɶ 

ɢ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɨɛɴɟɤɬɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 
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ȼȼȿȾȿɇɂȿ 
 

Ɉɪɝɚɧɢɡɚɰɢɹ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɨɜɪɟɦɟɧɧɨɣ Ɋɨɫɫɢɢ ɜɨ ɦɧɨɝɨɦ 

ɭɧɚɫɥɟɞɨɜɚɧɚ ɨɬ ɫɨɜɟɬɫɤɨɣ ɫɢɫɬɟɦɵ ɨɛɪɚɡɨɜɚɧɢɹ. ɇɚ ɡɚɦɟɧɭ ɢɧɞɭɫɬɪɢɚɥɶɧɨɦɭ 

ɨɛɳɟɫɬɜɭ ɩɪɢɯɨɞɢɬ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɳɟɫɬɜɨ, ɦɢɪ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɭɫɥɨɜɢɹɯ 

ɝɥɨɛɚɥɢɡɚɰɢɢ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɢɡɦɟɧɟɧɢɢ ɫɢɫɬɟɦɵ 

ɨɛɪɚɡɨɜɚɧɢɹ. ȼ ɨɛɧɨɜɥɟɧɢɢ ɧɭɠɞɚɸɬɫɹ ɩɪɢɧɰɢɩɵ ɩɨɞɚɱɢ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɪɨɥɶ ɭɱɢɬɟɥɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ. Ɍɪɟɛɭɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɜ ɭɱɟɛɧɵɣ 

ɩɪɨɰɟɫɫ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɧɬɟɪɚɤɬɢɜɧɵɣ 

ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ.  

 ɉɪɢɦɟɪɨɦ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɞɥɹ ɫɨɜɪɟɦɟɧɧɨɣ ɫɢɫɬɟɦɵ 

ɨɛɪɚɡɨɜɚɧɢɹ ɜ Ɋɨɫɫɢɢ, ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɸ AR – ɬɟɯɧɨɥɨɝɢɸ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. AR – ɷɬɨ ɬɟɯɧɨɥɨɝɢɹ, ɩɨɡɜɨɥɹɸɳɚɹ ɫɞɟɥɚɬɶ 

ɜɢɪɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɱɚɫɬɶɸ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ. ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɹ ɬɚɤɨɝɨ ɪɨɞɚ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɫɦɚɪɬɮɨɧɚɯ, 

ɢɦɟɸɳɢɯ ɤɚɦɟɪɭ ɦɨɛɢɥɶɧɨɝɨ ɬɟɥɟɮɨɧɚ. 

 ȼ ɡɚɩɨɦɢɧɚɧɢɢ ɧɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɟɬɫɹ 

ɬɪɭɞɧɨɫɬɶ ɟɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ ɜɢɡɭɚɥɶɧɵɟ ɨɛɪɚɡɵ, ɤɨɬɨɪɵɟ ɥɭɱɲɟ 

ɭɫɜɚɢɜɚɸɬɫɹ ɧɚɲɢɦ ɦɨɡɝɨɦ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɥɸɛɚɹ 

ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɩɨɞɤɪɟɩɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɱɚɫɬɶɸ – ɪɟɲɟɧɢɟ 

ɡɚɞɚɱ ɜ ɦɚɬɟɦɚɬɢɤɟ, ɩɪɨɜɟɞɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɜ ɮɢɡɢɤɟ ɢɥɢ ɯɢɦɢɢ, 

ɢɡɭɱɟɧɢɟ ɤɚɪɬ ɜ ɢɫɬɨɪɢɢ ɢɥɢ ɝɟɨɝɪɚɮɢɢ. ɂɞɟɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ AR ɬɟɯɧɨɥɨɝɢɣ ɜ 

ɨɛɭɱɟɧɢɢ ɧɨɫɢɬ ɚɧɚɥɨɝɢɱɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ ɦɨɠɟɬ ɩɪɟɞɨɫɬɚɜɢɬɶ ɛɨɥɟɟ ɲɢɪɨɤɢɣ 

ɧɚɛɨɪ ɜɢɡɭɚɥɶɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɤɚ ɨɛɭɱɚɸɳɟɝɨ 

ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɜɹɡɚɬɶ 

ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɢ ɜɢɡɭɚɥɶɧɭɸ ɱɚɫɬɢ ɞɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɢ ɭɫɜɨɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɢ. 
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1. Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɨ ɬɟɦɟ ȼɄɊ 
 

1.1. Ɉɛɡɨɪ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ȼɄɊ 
 

 ɉɪɟɠɞɟ, ɱɟɦ ɩɟɪɟɯɨɞɢɬɶ ɤ ɚɧɚɥɢɡɭ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ – ɜɧɟɞɪɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ, ɧɭɠɧɨ 

ɥɭɱɲɟ ɪɚɡɨɛɪɚɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɡ ɫɟɛɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ. 

 Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ – ɷɬɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɜɢɪɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɫ 

ɪɟɚɥɶɧɵɦ ɦɢɪɨɦ, ɢɧɵɦɢ ɫɥɨɜɚɦɢ – ɜɢɪɬɭɚɥɶɧɵɟ, ɬɪɟɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ 

ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɬɪɟɯɦɟɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɢ ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ 

ɤɚɤ ɱɚɫɬɶ ɟɝɨ. 

 Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɜ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɧɟɨɛɯɨɞɢɦɨ ɉɈ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɪɚɛɨɬɭ 

ɚɥɝɨɪɢɬɦɨɜ ɢ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɟ ɪɚɛɨɬɭ ɫ ɜɢɪɬɭɚɥɶɧɨɣ 

ɪɟɚɥɶɧɨɫɬɶɸ. ȼɵɞɟɥɹɸɬ ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ: 

- ɦɨɛɢɥɶɧɵɟ ɬɟɥɟɮɨɧɵ ɫ ɤɚɦɟɪɨɣ; 

- ɩɥɚɧɲɟɬɵ; 

- ɨɱɤɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ; 

 

 ɋ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɣ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɦɨɠɧɨ ɪɟɲɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ ɢɡ ɪɚɡɧɵɯ ɫɮɟɪ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ: 

- ɦɟɞɢɰɢɧɚ; 

- ɨɛɪɚɡɨɜɚɧɢɟ; 

- ɢɫɤɭɫɫɬɜɨ; 

- ɪɚɡɜɥɟɱɟɧɢɟ; 

- ɧɚɜɢɝɚɰɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; 
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1.2. Ɉɛɡɨɪ ɚɧɚɥɨɝɨɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 
 

1.2.1. AR Liver Viewer 
 

 AR Liver — ɩɪɢɥɨɠɟɧɢɟ, ɢɫɩɨɥɶɡɭɸɳɟɟ ɚɧɚɬɨɦɢɱɟɫɤɭɸ 3D ɦɨɞɟɥɶ 

ɩɟɱɟɧɢ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ [1]. ɉɪɢɥɨɠɟɧɢɟ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ 3D ɦɨɞɟɥɢ ɩɟɱɟɧɢ ɜ ɪɚɡɧɵɯ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ. ɉɨɦɢɦɨ ɦɨɞɟɥɢ ɞɟɦɨɧɫɬɪɢɪɭɸɳɟɣ ɪɟɚɥɶɧɵɣ ɜɢɞ ɩɟɱɟɧɢ, 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɟɧ ɩɨɥɭɩɪɨɡɪɚɱɧɵɣ ɜɢɞ ɩɨɡɜɨɥɹɸɳɢɣ ɢɫɫɥɟɞɨɜɚɬɶ 

ɜɧɭɬɪɟɧɧɢɟ ɫɬɪɭɤɬɭɪɵ ɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɦɨɞɟɥɢ ɨɬɨɛɪɚɠɚɸɳɢɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɩɚɬɨɥɨɝɢɢ. ɉɪɢɥɨɠɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɢɫɨɜɚɬɶ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ 3D ɨɛɴɟɤɬɚ, ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɷɥɟɦɟɧɬɵ, ɦɟɫɬɚ ɢ ɚɧɚɬɨɦɢɱɟɫɤɢɟ 

ɫɬɪɭɤɬɭɪɵ.  

 

 

Ɋɢɫɭɧɨɤ 1 — ɉɪɢɥɨɠɟɧɢɟ AR Liver 
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ɉɥɸɫɵ: 

- ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ 3D ɨɛɴɟɤɬɨɦ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɨɛɴɟɤɬ ɜ ɪɚɡɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ; 

- ɨɬɫɭɬɫɬɜɢɟ ɪɟɤɥɚɦɵ; 

ɇɟɞɨɫɬɚɬɤɢ: 

- ɩɪɢɥɨɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɨ ɤɨɥɢɱɟɫɬɜɨɦ 3D ɦɨɞɟɥɟɣ; 

- ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɯɨɪɨɲɨ ɩɪɨɪɚɛɨɬɚɧɧɵɣ ɨɛɴɟɤɬ ɢɡ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ; 

- ɩɪɢɥɨɠɟɧɢɟ ɞɨɫɬɭɩɧɨ ɬɨɥɶɤɨ ɩɨɞ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɞɭɤɰɢɢ APPLE; 

 

ɂɡ ɢɧɬɟɪɟɫɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɢɥɨɠɟɧɢɹ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɨɛɴɟɤɬɵ ɜ ɪɚɡɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ, ɚ ɢɦɟɧɧɨ ɜɧɟɲɧɢɣ ɜɢɞ, 

ɜɧɭɬɪɟɧɧɟ ɫɬɪɨɟɧɢɟ ɢ ɬ.ɞ. 

 

1.2.2. 4D Anatomy 
  

4D Anatomy — ɩɪɢɥɨɠɟɧɢɟ ɢɫɩɨɥɶɡɭɸɳɟɟ 3D ɦɨɞɟɥɢ ɱɟɥɨɜɟɤɚ [2]. Ⱦɥɹ 

ɩɪɨɫɦɨɬɪɚ ɞɨɫɬɭɩɧɵ: ɫɤɟɥɟɬ ɱɟɥɨɜɟɤɚ, ɫɬɪɨɟɧɢɟ ɨɪɝɚɧɨɜ, ɦɵɲɟɱɧɚɹ ɬɤɚɧɶ ɢ 

ɬ.ɞ. Ɉɬɨɛɪɚɠɟɧɢɟ ɦɨɞɟɥɟɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ, 

ɡɚɪɚɧɟɟ ɪɚɫɩɟɱɚɬɚɧɧɵɟ, ɤɚɪɬɨɱɤɢ. 
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Ɋɢɫɭɧɨɤ 2 — ɉɪɢɥɨɠɟɧɢɟ 4D Anatomy 

 

ɉɥɸɫɵ: 

- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɨɛɴɟɤɬ ɜ ɪɚɡɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ; 

 
ɇɟɞɨɫɬɚɬɤɢ: 

-  ɩɪɢɥɨɠɟɧɢɟ ɨɝɪɚɧɢɱɟɧɨ ɤɨɥɢɱɟɫɬɜɨɦ 3D ɦɨɞɟɥɟɣ; 

- ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɯɨɪɨɲɨ ɩɪɨɪɚɛɨɬɚɧɧɵɣ ɨɛɴɟɤɬ ɢɡ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ; 

-  ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɧɨɫɬɶɸ ɛɥɨɤɢɪɭɟɬ ɞɨɫɬɭɩ ɤ ɤɨɧɬɟɧɬɭ ɞɨ ɩɨɤɭɩɤɢ; 

-  ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɧɨɫɬɶɸ ɨɝɪɚɧɢɱɢɜɚɟɬ ɮɭɧɤɰɢɨɧɚɥ ɞɨ ɩɨɤɭɩɤɢ; 

 

1.2.3. IKEA Place 
 

IKEA Place – ɩɪɢɥɨɠɟɧɢɟ ɨɬ ɦɟɛɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ IKEA [3]. ɉɪɢɥɨɠɟɧɢɟ 

ɩɨɡɜɨɥɹɟɬ ɩɨɤɭɩɚɬɟɥɸ ɩɟɪɟɞ ɩɨɤɭɩɤɨɣ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤ ɬɨɬ ɢɥɢ ɢɧɨɣ ɩɪɟɞɦɟɬ 

ɢɧɬɟɪɶɟɪɚ ɛɭɞɟɬ ɫɦɨɬɪɟɬɶɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɟɝɨ ɤɨɦɧɚɬɵ.  

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɚɫɫɨɪɬɢɦɟɧɬ ɦɚɝɚɡɢɧɚ ɱɚɫɬɨ ɦɟɧɹɟɬɫɹ ɢ, ɱɬɨɛɵ 

ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɧɟ ɩɪɢɯɨɞɢɥɨɫɶ ɤɚɠɞɵɣ ɪɚɡ ɩɟɪɟɤɨɦɩɢɥɢɪɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ 

ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɵɯ AR ɨɛɴɟɤɬɨɜ, ɚ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɛɧɨɜɥɹɬɶ ɩɪɢɥɨɠɟɧɢɟ, ɜ 
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ɩɪɢɥɨɠɟɧɢɢ ɪɟɚɥɢɡɨɜɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɧɚɦɢɱɟɫɤɢ ɞɨɛɚɜɥɹɬɶ ɧɨɜɵɟ ɨɛɴɟɤɬɵ 

ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɧɨ ɞɚɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɞɨɫɬɭɩɟɧ ɬɨɥɶɤɨ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɦɚɝɚɡɢɧɚ. 

 

Ɋɢɫɭɧɨɤ 3 – ɉɪɢɥɨɠɟɧɢɟ IKEA Place 

 

ɉɥɸɫɵ: 

- ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɧɨɫɬɶɸ ɛɟɫɩɥɚɬɧɨɟ; 

- ɩɪɢɥɨɠɟɧɢɟ ɧɟɨɝɪɚɧɢɱɟɧɧɨ AR ɨɛɴɟɤɬɚɦɢ; 

 

 ɂɧɬɟɪɟɫɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɢɥɨɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɩɪɢɥɨɠɟɧɢɟ 

ɦɨɧɨ ɞɢɧɚɦɢɱɟɫɤɢ ɡɚɝɪɭɠɚɬɶ 3D ɦɨɞɟɥɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɨɹɧɧɨ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɧɬɟɪɟɫ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
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1.3. Ɉɛɡɨɪ ɩɨɩɭɥɹɪɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫ ɞɨɩɨɥɧɟɧɧɨɣ 
ɪɟɚɥɶɧɨɫɬɶɸ  

 

 ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɵɧɨɤ AR ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ ɩɥɚɬɮɨɪɦ ɞɥɹ 

ɫɨɡɞɚɧɢɹ Augmented Reality ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɬɟɥɟɮɨɧɨɜ ɢ ɩɥɚɧɲɟɬɨɜ ɧɚ 

ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ iOS ɢ Android. ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɪɵ 

ɞɜɭɯ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɪɟɲɟɧɢɣ ɧɚ 2020ɝ. 

 

1.3.1. Vuforia 
 

 Vuforia – ɩɥɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ ɨɬ ɢɡɜɟɫɬɧɨɣ ɤɨɦɩɚɧɢɢ Qualcomm [4].  

ɉɨɦɢɦɨ ɛɢɛɥɢɨɬɟɤɢ, ɩɥɚɬɮɨɪɦɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: iOS ɢ Android Vuforia SDK 

ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, Target Manager — ɫɢɫɬɟɦɭ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 

target ɦɟɬɤɚɦɢ, ɚ ɬɚɤɠɟ ɧɚɛɨɪ web ɫɟɪɜɢɫɨɜ Vuforia Web Services ɜ ɤɨɬɨɪɵɟ 

ɦɨɠɧɨ ɜɵɧɟɫɬɢ ɯɪɚɧɟɧɢɟ ɦɟɬɨɤ.  

 ɑɬɨɛɵ ɞɨɛɚɜɢɬɶ ɨɛɴɟɤɬ ɜ ɪɟɚɥɶɧɵɣ ɦɢɪ, ɧɭɠɧɨ ɜ ɷɬɨɦ ɦɢɪɟ ɡɚɰɟɩɢɬɶɫɹ 

ɡɚ ɤɚɤɨɣ-ɥɢɛɨ ɨɛɴɟɤɬ. ɂɦɟɧɧɨ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɢ ɫɥɭɠɚɬ ɦɟɬɤɢ. Ⱦɪɭɝɢɦɢ 

ɫɥɨɜɚɦɢ, ɦɟɬɤɚ – ɷɬɨ ɧɟɤɢɣ ɪɟɚɥɶɧɵɣ ɨɛɴɟɤɬ, ɡɧɚɹ ɤɨɬɨɪɵɣ ɧɚɲɟ ɩɪɢɥɨɠɟɧɢɟ 

ɦɨɠɟɬ ɪɚɫɫɬɚɜɢɬɶ ɜɢɪɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ ɜ ɧɭɠɧɵɯ ɦɟɫɬɚɯ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɩɪɨɩɨɪɰɢɹɯ. Vufori ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ ɦɟɬɨɤ:  

-    Image targets. ɉɟɪɜɵɣ ɜɢɞ ɦɢɲɟɧɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɨɛɵɱɧɭɸ 

ɤɚɪɬɢɧɤɭ ɢɥɢ ɮɨɬɨɝɪɚɮɢɸ. Ʉɚɪɬɢɧɤɚ ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɞɜɭɦɟɪɧɨɝɨ ɲɬɪɢɯ-ɤɨɞɚ, 

ɬɨɥɶɤɨ ɛɟɡ ɱɟɪɧɨ-ɛɟɥɵɯ ɪɟɝɢɨɧɨɜ. ɉɨ ɧɟɣ ɦɵ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ɢɦɟɧɧɨ 

ɤɚɪɬɢɧɤɚ ɩɨɩɚɥɚ ɜ ɨɛɴɟɤɬɢɜ ɤɚɦɟɪɵ, ɚ ɬɚɤɠɟ ɟё ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɢ ɦɚɫɲɬɚɛ.  

- Simple 3D targets. ɗɬɨ ɦɢɲɟɧɢ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɵɯ 

ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɨɜ (ɜɤɥɸɱɚɹ ɤɭɛ). Ɍɚɤɨɣ ɦɢɲɟɧɶɸ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɥɸɛɨɣ 

ɩɪɟɞɦɟɬ ɢɡ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ, ɧɚɩɪɢɦɟɪ ɫɩɢɱɟɱɧɵɣ ɤɨɪɨɛɨɤ. 
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-   Text. ȼ ɛɢɛɥɢɨɬɟɤɭ ɜɫɬɪɨɟɧɨ ɪɚɫɩɨɡɧɚɧɢɟ ɬɟɤɫɬɚ, ɩɨɷɬɨɦɭ ɥɸɛɨɟ ɫɥɨɜɨ 

ɢɥɢ ɢɯ ɫɨɱɟɬɚɧɢɟ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɦɢɲɟɧɶɸ. 

 

ɉɥɸɫɵ: 

- ɉɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɩɪɟɞɦɟɬɵ ɢ ɩɟɪɟɦɟɳɚɬɶ ɢɯ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- ɂɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫ AR;  

 

Ɇɢɧɭɫɵ: 

- ɏɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɨ AR ɨɛɴɟɤɬɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɱɚɫɬɧɨɟ ɨɛɥɚɤɨ; 

ɩɥɚɬɮɨɪɦɵ 

- Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ AR ɨɛɴɟɤɬɨɜ ɧɭɠɧɨ ɩɥɚɬɢɬɶ ɡɚ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɥɚɤɚ; 

 

 

1.3.2. ARCore 
 

 ARCore — ɛɟɫɩɥɚɬɧɚɹ ɩɥɚɬɮɨɪɦɚ ɨɬ ɤɨɦɩɚɧɢɢ Google [5]. ɉɨɦɢɦɨ 

ɛɢɛɥɢɨɬɟɤɢ, ɩɥɚɬɮɨɪɦɚ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬɫɹ ɜ ɫɟɛɹ: iOS ɢ Android ARCore SDK. 

ARCore ɢɫɩɨɥɶɡɭɟɬ ɬɪɢ ɤɥɸɱɟɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɜɧɟɞɪɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɝɨ 

ɤɨɧɬɟɧɬɚ ɜ ɪɟɚɥɶɧɭɸ ɫɪɟɞɭ:  

- Ɉɬɫɥɟɠɢɜɚɧɢɟ ɞɜɢɠɟɧɢɹ. ɉɨɡɜɨɥɹɟɬ ɫɦɚɪɬɮɨɧɭ ɩɨɧɹɬɶ ɫɜɨё 

ɩɨɥɨɠɟɧɢɟ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ. 

- ɉɨɧɢɦɚɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɨɡɜɨɥɹɟɬ ɫɦɚɪɬɮɨɧɭ ɨɩɪɟɞɟɥɹɬɶ 

ɪɚɡɦɟɪ ɢ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɬɢɩɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ (ɜɟɪɬɢɤɚɥɶɧɵɯ, 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɭɝɥɨɜɵɯ). 

- Ɉɰɟɧɤɚ ɨɫɜɟɳёɧɧɨɫɬɢ. ɉɨɡɜɨɥɹɟɬ ɫɦɚɪɬɮɨɧɭ ɨɰɟɧɢɬɶ ɬɟɤɭɳɢɟ ɭɫɥɨɜɢɹ 

ɨɫɜɟɳɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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 ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ARCore ɨɫɧɨɜɚɧ ɧɚ 

ɡɚɩɨɦɢɧɚɧɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɜɨɟɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ 

ɜɢɪɬɭɚɥɶɧɨɝɨ ɧɟɜɢɞɢɦɨɝɨ ɦɢɪɚ, ɜ ɤɨɬɨɪɨɦ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɜɢɪɬɭɚɥɶɧɵɟ 

ɨɛɴɟɤɬɵ. Ɉɧ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬ ɬɟɯɧɨɥɨɝɢɸ ɨɬɫɥɟɠɢɜɚɧɢɹ ɞɜɢɠɟɧɢɹ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɝɨ, ɤɚɤ ɧɟɤɨɬɨɪɵɟ ɨɛɴɟɤɬɵ ɞɜɢɠɭɬɫɹ, ɭɱɢɬɵɜɚɹ ɞɜɢɠɟɧɢɹ 

ɜɚɲɟɣ ɤɚɦɟɪɵ.  

 

ɉɥɸɫɵ: 

- ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɩɪɟɞɦɟɬɵ ɢ ɩɟɪɟɦɟɳɚɬɶ ɢɯ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; 

- ɩɨɥɧɨɫɬɶɸ ɛɟɫɩɥɚɬɧɨ; 

- ɝɢɛɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜɫɹ ɚɪɯɢɬɟɤɬɭɪɚ ɥɨɠɢɬɫɹ ɧɚ 
ɪɭɤɢ ɪɚɡɪɚɛɨɬɱɢɤɚ; 

Ɇɢɧɭɫɵ: 

-   ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɚɬɶ ɨɛɴɟɤɬɵ ɬɨɥɶɤɨ ɜɞɨɥɶ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ; 

 

1.3.3. ɋɪɚɜɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɣ 
 

 Ɉɫɧɨɜɧɵɦ ɪɚɡɥɢɱɢɟɦ ɦɟɠɞɭ Vuforia ɢ ARCore ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ 

ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ.  ȼ Vuforia ɪɚɛɨɬɚ ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɪɟɞɦɟɬɨɜ. Ɍɚɤ, ɱɬɨɛɵ 

ɨɬɨɛɪɚɡɢɬɶ ɤɚɤɨɣ-ɥɢɛɨ 3D ɨɛɴɟɤɬ ɧɭɠɧɨ ɧɚɜɟɫɬɢ ɤɚɦɟɪɭ ɧɚ target ɦɟɬɤɭ, ɩɪɢ 

ɷɬɨɦ, ɟɫɥɢ ɭɩɭɫɬɢɬɶ ɷɬɭ ɦɟɬɤɭ ɢɡ ɩɨɥɹ ɡɪɟɧɢɹ ɤɚɦɟɪɵ, ɬɨ ɨɛɴɟɤɬ ɩɪɨɩɚɞɟɬ. 

Ɍɟɯɧɨɥɨɝɢɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɪɟɞɦɟɬɨɜ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɠɢɜɵɟ target ɦɟɬɤɢ, 

ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɤɪɭɬɢɬɶ ɩɨɞ ɪɚɡɧɵɦ ɭɝɥɨɦ ɩɪɢ ɷɬɨɦ 3D ɨɛɴɟɤɬ, 

ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɬɚɤɨɣ ɦɟɬɤɟ, ɬɚɤɠɟ ɦɟɧɹɟɬ ɫɜɨɟ ɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

 ȼ ARCore ɨɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɢ ɩɨɫɬɪɨɟɧɢɟ 

ɜɢɪɬɭɚɥɶɧɨɣ ɤɚɪɬɵ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɚɥɝɨɪɢɬɦɟ 

SLAM, ɫɬɪɨɢɬ ɜɢɪɬɭɚɥɶɧɭɸ ɤɚɪɬɭ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢ ɫɜɹɡɵɜɚɟɬ ɟɟ ɫ ɪɟɚɥɶɧɵɦ 

ɦɢɪɨɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 3D ɨɛɴɟɤɬɵ ɧɚ ɩɪɨɢɡɜɨɥɶɧɵɣ ɭɱɚɫɬɨɤ 
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ɜɢɪɬɭɚɥɶɧɨɣ ɤɚɪɬɵ, ɩɪɢ ɷɬɨɦ ɨɛɴɟɤɬ ɦɨɠɧɨ ɩɨɬɟɪɹɬɶ ɢɡ ɜɢɞɭ ɢ ɜɟɪɧɭɬɶɫɹ ɤ 

ɧɟɦɭ ɩɨɡɠɟ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ARCore ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɯɧɨɥɨɝɢɸ ɠɢɜɵɯ 

ɜɢɪɬɭɚɥɶɧɵɯ ɦɟɬɨɤ. 

 

1.4. ȼɵɜɨɞ 
 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɥɨɠɟɧɢɣ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɪɚɡɪɚɛɨɬɤɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɜɵɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ, 

ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɩɟɪɟɧɹɬɶ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɚɧɚɥɨɝɨɜ. Ƚɥɚɜɧɵɦɢ 

ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɞɢɧɚɦɢɱɟɫɤɢ ɞɨɛɚɜɥɹɬɶ 3d ɦɨɞɟɥɢ ɜ ɩɪɢɥɨɠɟɧɢɟ, ɚ ɬɚɤɠɟ ɩɪɨɫɦɨɬɪ ɨɛɴɟɤɬɚ ɜ 

ɪɚɡɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɩɟɪɟɞ ɩɪɢɥɨɠɟɧɢɟɦ: 

1. ɪɚɡɪɚɛɨɬɚɬɶ Web ɢɧɬɟɪɮɟɣɫ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ: 

1.1.  ɫɨɡɞɚɜɚɬɶ ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ ɢ ɡɚɝɪɭɠɚɬɶ 3D ɦɨɞɟɥɢ ɫ 

ɨɩɢɫɚɧɢɟɦ ɤ ɧɢɦ; 

1.2.  ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ; 

1.3.  ɝɟɧɟɪɚɰɢɹ QR ɤɨɞɨɜ ɞɥɹ ɩɨɢɫɤɚ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ; 

2. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ:  

2.1.  ɩɪɨɫɦɚɬɪɢɜɚɬɶ 3D ɦɨɞɟɥɢ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ; 

2.2.  ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɢ ɨ 3D ɦɨɞɟɥɹɯ; 

2.3.  ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɩɨ 3D ɦɨɞɟɥɹɦ; 

2.4.  ɧɚɯɨɞɢɬɶ 3D ɦɨɞɟɥɢ ɩɨ QR ɤɨɞɭ; 
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2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ 
 

2.1. ɋɟɪɜɟɪ 
 

2.1.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɫɟɪɜɟɪɚ 
 

ɋɥɟɞɭɹ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ, ɝɨɬɨɜɵɣ ɩɪɨɞɭɤɬ ɞɨɥɠɟɧ ɢɦɟɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɠɚɬɶ ɧɨɜɵɟ 3D ɦɨɞɟɥɢ ɜ ɩɪɢɥɨɠɟɧɢɟ. ɂɡ ɷɬɨɝɨ ɜɵɬɟɤɚɸɬ 

ɱɟɬɵɪɟ ɝɥɚɜɧɵɟ ɡɚɞɚɱɢ ɫɟɪɜɟɪɚ: 

1. ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɠɚɬɶ 3D ɦɨɞɟɥɢ; 

2. ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɦɨɞɟɥɹɦɢ ɱɟɪɟɡ WEB ɢɧɬɟɪɮɟɣɫ; 

3. ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɦɨɞɟɥɹɦɢ ɱɟɪɟɡ ɦɨɛɢɥɶɧɵɣ 

ɢɧɬɟɪɮɟɣɫ; 

4. ɯɪɚɧɟɧɢɟ ɦɨɞɟɥɟɣ; 

 

ɑɬɨɛɵ ɨɝɪɚɧɢɱɢɬɶ ɢ ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɩɨɬɨɤ ɡɚɝɪɭɠɚɟɦɵɯ ɦɨɞɟɥɟɣ ɧɚ 

ɫɟɪɜɟɪ ɜɜɟɞɟɧɚ ɦɨɞɟɥɶ ɩɨɥɶɡɨɜɚɬɟɥɹ - User.  

ȼɨɡɦɨɠɧɨɫɬɶ ɡɚɝɪɭɠɚɬɶ ɦɨɞɟɥɢ ɜ ɩɪɢɥɨɠɟɧɢɟ ɨɛɵɱɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɧɚ ɫɟɪɜɟɪɟ ɦɨɠɟɬ ɧɚɤɨɩɢɬɶɫɹ 

ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ AR ɨɛɴɟɤɬɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɨ 

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɜɜɟɫɬɢ ɨɛɴɟɤɬ Rating. Rating – ɨɰɟɧɤɚ AR ɨɛɴɟɤɬɚ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɫɨɞɟɪɠɚɳɚɹ ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ ɨɬ 1 ɞɨ 5 ɢ ɧɟɨɛɹɡɚɬɟɥɶɧɵɣ 

ɤɨɦɦɟɧɬɚɪɢɣ. ɂɡ ɜɵɲɟ ɫɤɚɡɚɧɧɨɝɨ ɫɬɚɜɹɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɞɚɱɢ ɩɟɪɟɞ 

ɫɟɪɜɟɪɨɦ: 

1. ɯɪɚɧɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ; 

2. ɯɪɚɧɟɧɢɟ ɪɟɣɬɢɧɝɚ ɦɨɞɟɥɟɣ; 
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2.1.2. Ȼɚɡɚ ɞɚɧɧɵɯ ɫɟɪɜɟɪɚ 
 

ɇɚ ɨɫɧɨɜɟ ɩɪɟɞɵɞɭɳɟɝɨ ɩɭɧɤɬɚ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

Ɋɢɫɭɧɨɤ 4 – Ȼɚɡɚ ɞɚɧɧɵɯ ɫɟɪɜɟɪɚ 

 

Ȼɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ 4 ɬɚɛɥɢɰɵ: user, domain_objects, presentation, 

rating. 

 

Ɍɚɛɥɢɰɚ user ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɨɦ 

ɩɨɥɶɡɨɜɚɬɟɥɟ: ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɢɦɹ, ɮɚɦɢɥɢɹ, email, ɩɭɬɶ ɞɨ ɚɜɚɪɤɢ ɢ ɪɨɥɶ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɫɢɫɬɟɦɟ. 

Ɍɚɛɥɢɰɚ domain_object ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ: 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɡɚɝɨɥɨɜɨɤ, ɫɫɵɥɤɭ ɧɚ ɚɜɬɨɪɚ, ɤɪɚɬɤɨɟ ɢ ɩɨɥɧɨɟ ɨɩɢɫɚɧɢɟ, ɩɭɬɶ 

ɞɨ ɚɜɚɪɤɢ ɢ ɪɟɣɬɢɧɝ. 

Ɍɚɛɥɢɰɚ presentation ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ: 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɡɚɝɨɥɨɜɨɤ, ɫɫɵɥɤɭ ɧɚ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ, ɨɩɢɫɚɧɢɟ, ɩɭɬɶ ɞɨ 

ɮɚɣɥɚ ɫ 3d ɦɨɞɟɥɶɸ. 
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Ɍɚɛɥɢɰɚ rating ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ: 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɡɚɝɨɥɨɜɨɤ, ɫɫɵɥɤɭ ɧɚ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ, ɬɟɤɫɬɨɜɵɣ ɨɬɡɵɜ, 

ɨɰɟɧɤɚ. 

 

2.1.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɪɜɟɪɚ 
 

Ⱦɥɹ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɜɵɛɪɚɧ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɣ ɲɚɛɥɨɧ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ MVC. ɒɚɛɥɨɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ MVC ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɪɚɡɞɟɥɟɧɢɟ ɞɚɧɧɵɯ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ 

ɭɩɪɚɜɥɹɸɳɟɣ ɥɨɝɢɤɢ ɧɚ ɬɪɢ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚ: Ɇɨɞɟɥɶ, ɉɪɟɞɫɬɚɜɥɟɧɢɟ 

ɢ Ʉɨɧɬɪɨɥɥɟɪ – ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɦɨɞɢɮɢɤɚɰɢɹ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɦɨɠɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ.  

 

Ɋɢɫɭɧɨɤ 5 – Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 
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2.1.4. ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɫɟɪɜɟɪɚ 
 

Ⱦɥɹ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ PHP 

ɮɪɟɣɦɜɨɪɤ Laravel 7. ɂɧɫɬɪɭɦɟɧɬɵ, ɤɨɬɨɪɵɟ Laravel ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɡ 

ɤɨɪɨɛɤɢ: 

- ɝɨɬɨɜɚɹ MVC ɚɪɯɢɬɟɤɬɭɪɚ; 

- ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ; 

- ɨɛɪɚɛɨɬɱɢɤ ɨɲɢɛɨɤ; 

- ɲɚɛɥɨɧɢɡɚɬɨɪ Blade ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɟɛ-ɢɧɬɟɪɮɟɣɫɚ; 

- ɦɧɨɠɟɫɬɜɨ ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɩɚɬɬɟɪɧɨɜ, ɬɚɤɢɯ, ɤɚɤ ɮɚɛɪɢɤɚ, 

ɨɛɨɡɪɟɜɚɬɟɥɶ ɢ ɬ.ɞ; 

 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɢ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɤɚɬɶ ɢ 

ɬɳɚɬɟɥɶɧɨ ɩɨɞɛɢɪɚɬɶ ɫɢɫɬɟɦɭ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ, ɩɨɷɬɨɦɭ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɭɸ ɢ ɩɨɩɭɥɹɪɧɭɸ ɞɥɹ ɜɟɛ ɩɪɨɞɭɤɬɨɜ ɋɍȻȾ MySQL. 

MySQL ɢɦɟɟɬ ɯɨɪɨɲɭɸ ɢɧɬɟɝɪɚɰɢɸ ɫ PHP, ɚ ɜ ɱɚɫɬɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 

ɫɬɚɧɞɚɪɬɧɵɦ ɪɟɲɟɧɢɟɦ ɜ ɢɫɩɨɥɶɡɭɟɦɨɦ ɧɚɦɢ ɮɪɟɣɦɜɨɪɤɟ Laravel.  
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2.2. Web ɤɥɢɟɧɬ 
 

2.2.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ Web ɤɥɢɟɧɬɚ 
 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɜɟɛ ɤɥɢɟɧɬɚ – ɫɨɡɞɚɧɢɟ, ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ, ɭɞɚɥɟɧɢɟ AR 

ɨɛɴɟɤɬɨɜ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɪɟɝɢɫɬɪɚɰɢɸ ɢ ɚɜɬɨɪɢɡɚɰɢɸ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɫɢɫɬɟɦɟ. Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɚɯ 6, 

7. 

Ɋɢɫɭɧɨɤ 6 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ Web ɤɥɢɟɧɬɚ 

 

ɇɚ ɪɢɫɭɧɤɟ 7 ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧ ɩɪɟɰɟɞɟɧɬ “ Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ 

AR ɨɛɴɟɤɬɚ”. 

Ɋɢɫɭɧɨɤ 7 – Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ AR ɨɛɴɟɤɬɚ 
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2.2.2. ȼɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ ɪɚɡɪɚɛɨɬɤɢ 
 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɜɟɛ ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

Blade ɲɚɛɥɨɧɢɡɚɬɨɪ, ɜɫɬɪɨɟɧɧɵɣ ɜ Laravel. Ⱦɚɧɧɵɣ ɲɚɛɥɨɧɢɡɚɬɨɪ ɩɨɡɜɨɥɹɬ ɫ 

ɥɟɝɤɨɫɬɶɸ ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɜɟɛ ɫɬɪɚɧɢɰɵ, ɡɚ ɫɱɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɫɥɟɞɨɜɚɧɢɹ 

ɲɚɛɥɨɧɨɜ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɤɟ ɦɧɨɠɟɫɬɜɚ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɢɦɟɸɳɢɯɫɹ ɜ PHP, ɬɚɤɢɯ ɤɚɤ foreach, if-else ɢ ɬ.ɞ. 

 

2.3. Ɇɨɛɢɥɶɧɵɣ ɤɥɢɟɧɬ 
 

2.3.1. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɦɨɛɢɥɶɧɨɝɨ ɤɥɢɟɧɬɚ 
 

Ɇɨɛɢɥɶɧɵɣ ɤɥɢɟɧɬ — ɧɚɢɛɨɥɟɟ ɜɚɠɧɚɹ ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɛɭɞɟɬ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ AR ɨɛɴɟɤɬɚɦɢ ɱɟɪɟɡ ɦɨɛɢɥɶɧɵɣ ɤɥɢɟɧɬ. Ⱦɢɚɝɪɚɦɦɚ 

ɩɪɟɰɟɞɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ 

 

ɉɪɨɫɦɨɬɪ ɫɩɢɫɤɚ AR ɨɛɴɟɤɬɨɜ. ɇɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ ɩɪɢɥɨɠɟɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɭɞɟɬ ɞɨɫɬɭɩɟɧ ɫɩɢɫɨɤ ɜɫɟɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɩɨɞɝɪɭɠɚɬɶɫɹ ɫ ɫɟɪɜɟɪɚ.  
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Фɢɥɶɬɪɚɰɢɹ. Ⱦɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɣ ɧɚɜɢɝɚɰɢɢ ɩɨ ɫɩɢɫɤɭ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɜɢɝɚɰɢɸ ɩɨ ɫɩɢɫɤɭ, ɚ ɢɦɟɧɧɨ: ɮɢɥɶɬɪ ɩɨ ɪɟɣɬɢɧɝɭ, ɩɨɢɫɤ ɩɨ 

ɧɚɡɜɚɧɢɸ ɢ ɩɨ QR ɤɨɞɭ. 

Кɚɪɬɨɱɤɚ AR ɨɛɴɟɤɬɚ. ȼ ɤɚɪɬɨɱɤɭ AR ɨɛɴɟɤɬɚ ɦɨɠɧɨ ɩɟɪɟɣɬɢ, ɧɚɠɚɜ 

ɩɨ ɷɥɟɦɟɧɬɭ ɫɩɢɫɤɚ AR ɨɛɴɟɤɬɨɜ. ȼ ɧɟɣ ɞɨɫɬɭɩɧɚ ɪɚɡɜɟɪɧɭɬɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫ 

ɨɩɢɫɚɧɢɟɦ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɟɣɬɢɧɝɟ. Ɍɚɤɠɟ ɢɡ ɧɟɟ ɦɨɠɧɨ ɚɤɬɢɜɢɪɨɜɚɬɶ 

ɩɪɨɫɦɨɬɪ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɨɫɬɚɜɢɬɶ ɨɰɟɧɤɭ. 

ɉɪɨɫɦɨɬɪ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ɉɟɪɟɣɬɢ ɜ ɞɨɩɨɥɧɟɧɧɭɸ 

ɪɟɚɥɶɧɨɫɬɶ ɦɨɠɧɨ ɢɡ ɤɚɪɬɨɱɤɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ⱦɥɹ ɩɪɨɫɦɨɬɪɚ ɜ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɵ ɜɫɟ 3D ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ 

ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɷɬɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɞɥɹ ɤɚɠɞɨɣ ɦɨɞɟɥɢ ɦɨɠɧɨ 

ɩɪɨɫɦɨɬɪɟɬɶ ɟɟ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ. 
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2.3.2. ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɦɨɛɢɥɶɧɨɝɨ ɤɥɢɟɧɬɚ 
 

ɇɚ ɪɢɫɭɧɤɚɯ ɧɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɦɚɤɟɬɵ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 

ɇɚ ɪɢɫɭɧɤɟ 9 ɩɪɟɞɫɬɚɜɥɟɧɨ ɝɥɚɜɧɨɟ ɨɤɧɨ, ɤɨɬɨɪɨɟ ɜɫɬɪɟɱɚɟɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɜɯɨɞɟ ɜ ɩɪɢɥɨɠɟɧɢɟ. ɇɚ ɞɚɧɧɨɦ ɦɚɤɟɬɟ ɜɢɞɧɨ ɷɥɟɦɟɧɬɵ 

ɫɩɢɫɤɚ – ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɫɨɞɟɪɠɢɬ ɧɚɡɜɚɧɢɟ ɢ ɤɪɚɬɤɨɟ 

ɨɩɢɫɚɧɢɟ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɟɣɬɢɧɝɟ, ɤɨɥɢɱɟɫɬɜɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɢ 

ɤɨɥɢɱɟɫɬɜɟ ɬɟɤɫɬɨɜɵɯ ɨɬɡɵɜɨɜ. 

 

Ɋɢɫɭɧɨɤ 9 – Ɉɤɧɨ ɫɨ ɫɩɢɫɤɨɦ ɜɫɟɯ AR ɨɛɴɟɤɬɨɜ 
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ɇɚ ɪɢɫɭɧɤɟ 10 ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɤɧɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɨɢɫɤɚ 

ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ ɩɨ QR ɤɨɞɭ. 

 

Ɋɢɫɭɧɨɤ 10 – Ɉɤɧɨ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ QR ɤɨɞɚ 
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 ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧ ɦɚɤɟɬ, ɫɨɞɟɪɠɚɳɢɣ ɦɟɧɸ ɧɚɜɢɝɚɰɢɢ ɢ 

ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɚɜɬɨɪɢɡɢɪɨɜɚɧɧɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟ. Ɇɟɧɸ ɫɨɞɟɪɠɢɬ 

ɬɚɤɢɟ ɩɭɧɤɬɵ ɤɚɤ: Ɇɨɢ ɦɨɞɟɥɢ, ɋɨɯɪɚɧɟɧɧɵɟ ɦɨɞɟɥɢ, ɉɨɢɫɤ, ɇɚɫɬɪɨɣɤɢ.   

 

Ɋɢɫɭɧɨɤ 11 – Ɉɤɧɨ ɫ ɦɟɧɸ  
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2.4. ȼɵɜɨɞ 
 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ – 

ɜɵɛɪɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ, ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɛɚɡɚ ɞɚɧɧɵɯ ɢ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɟɰɟɞɟɧɬɵ ɩɪɢɥɨɠɟɧɢɹ. 

 

3. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɥɨɠɟɧɢɹ  

 

3.1. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 
 

Ɂɚɞɚɱɭ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɦɨɠɧɨ ɪɚɫɩɢɫɚɬɶ ɜ ɬɪɢ ɷɬɚɩɚ: 

1. ɜɵɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɜ ɤɚɞɪɚɯ ɜɢɞɟɨ ɩɨɬɨɤɚ; 

2. ɫɨɡɞɚɧɢɟ ɞɟɫɤɪɢɩɬɨɪɨɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ; 

3. ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɫɰɟɧɵ; 

 

Ʌɸɛɨɣ ɜɢɪɬɭɚɥɶɧɵɣ ɨɛɴɟɤɬ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɪɢɜɹɡɵɜɚɟɬɫɹ ɤ 

ɪɟɚɥɶɧɨɦɭ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ, ɬɚɤɨɟ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ 

ɧɚɡɵɜɚɟɬɫɹ ɹɤɨɪɟɦ. ɉɨɞ ɹɤɨɪɹɦɢ ɩɨɞɪɚɡɭɦɟɜɚɸɬɫɹ ɬɨɱɤɚ ɧɚ ɩɥɨɫɤɨɫɬɢ, 

ɤɨɬɨɪɚɹ ɨɛɪɚɡɨɜɚɧɧɚ ɧɚɛɨɪɨɦ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɚɧɚɥɢɡɚ ɜɢɞɟɨ ɩɨɬɨɤɚ.  
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ɉɨɞ ɯɚɪɚɤɬɟɪɧɨɣ ɬɨɱɤɨɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ ɬɚɤɚɹ ɬɨɱɤɚ m ɢɡɨɛɪɚɠɟɧɢɹ, 

ɨɤɪɟɫɬɧɨɫɬɶ ɤɨɬɨɪɨɣ o(m) ɦɨɠɧɨ ɨɬɥɢɱɢɬɶ ɨɬ ɨɤɪɟɫɬɧɨɫɬɢ ɥɸɛɨɣ ɞɪɭɝɨɣ 

ɬɨɱɤɢ ɢɡɨɛɪɚɠɟɧɢɹ o(n) (Ɋɢɫ. 12). Ɂɚ ɨɤɪɟɫɬɧɨɫɬɶ ɬɨɱɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɫɚɦɵɯ 

ɩɪɨɫɬɵɯ ɚɥɝɨɪɢɬɦɚɯ ɛɟɪёɬɫɹ ɤɜɚɞɪɚɬɧɨɟ ɨɤɧɨ, ɫ ɪɟɛɪɨɦ ɨɬ 3 ɞɨ 7 ɩɢɤɫɟɥɟɣ.  

Ɋɢɫɭɧɨɤ 12 – ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɟɤ ɜ ɪɚɡɧɵɯ ɱɚɫɬɹɯ ɢɡɨɛɪɚɠɟɧɢɹ 

 

Ⱦɥɹ ɢɡɜɥɟɱɟɧɢɹ ɨɫɨɛɵɯ ɬɨɱɟɤ ɢɡ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɚɥɝɨɪɢɬɦɵ, 

ɧɚɡɵɜɚɟɦɵɟ ɞɟɬɟɤɬɨɪɚɦɢ. ɋɚɦɵɣ ɩɪɨɫɬɨɣ ɞɟɬɟɤɬɨɪ - Moravec, ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɨɫɨɛɵɯ ɬɨɱɟɤ, ɢɫɩɨɥɶɡɭɟɬ ɫɦɟɳɟɧɢɟ ɨɤɪɟɫɬɧɨɫɬɢ ɞɚɧɧɨɣ ɬɨɱɤɢ 

ɧɚ ɨɞɢɧ ɩɢɤɫɟɥɶ ɜ ɜɨɫɶɦɢ ɧɚɩɪɚɜɥɟɧɢɹɯ (Ɋɢɫ. 13). 
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Ɋɢɫɭɧɨɤ 13 – ɧɚɩɪɚɜɥɟɧɢɹ ɫɦɟɳɟɧɢɹ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ ɜ ɞɟɬɟɤɬɨɪɟ Moravec 

 

Ɍɚɤɨɣ ɞɟɬɟɤɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɢɡɤɭɸ ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ ɤ ɪɚɡɥɢɱɧɵɦ 

ɢɡɦɟɧɟɧɢɹɦ ɨɤɪɟɫɬɧɨɫɬɢ ɬɨɱɤɢ, ɚ ɢɦɟɧɧɨ, ɨɫɧɨɜɧɵɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɸɬɫɹ 

ɨɛɧɚɪɭɠɟɧɢɟ ɥɨɠɧɵɯ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɩɪɢ: 

- ɩɨɜɨɪɨɬɟ ɢɡɨɛɪɚɠɟɧɢɹ; 

- ɧɚɥɢɱɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɢɚɝɨɧɚɥɶɧɵɯ ɥɢɧɢɣ; 

- ɧɚɥɢɱɢɢ ɤɪɢɜɵɯ ɥɢɧɢɣ; 

- ɩɟɪɟɩɚɞɨɜ ɹɪɤɨɫɬɟɣ ɢɡɨɛɪɚɠɟɧɢɹ; 

 

Ȼɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɟ ɞɟɬɟɤɬɨɪɵ ɭɝɥɨɜ ɭɫɬɨɣɱɢɜɵ ɤ ɪɚɡɥɢɱɧɵɦ 

ɢɡɦɟɧɟɧɢɹɦ ɢɡɨɛɪɚɠɟɧɢɹ, ɛɭɞɶ ɬɨ: 

- ɚɮɮɢɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; 

- ɨɫɜɟɳɟɧɧɨɫɬɶ; 

- ɩɨɜɨɪɨɬ; 

- ɲɭɦ; 

  Ɍɚɤɢɟ ɞɟɬɟɤɬɨɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɢɧɜɚɪɢɚɧɬɧɨɫɬɶ ɧɚɯɨɠɞɟɧɢɹ ɨɞɧɢɯ ɢ ɬɟɯ 

ɠɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ.  

ɂɧɜɚɪɢɚɧɬɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɨɩɪɟɞɟɥɹɸɬ ɞɟɫɤɪɢɩɬɨɪɵ – 

ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ, ɜɵɞɟɥɹɸɳɢɟ ɨɫɨɛɭɸ ɬɨɱɤɭ ɢɡ ɦɧɨɠɟɫɬɜɚ ɞɪɭɝɢɯ ɨɫɨɛɵɯ 

ɬɨɱɟɤ. ɉɪɨɫɬɟɣɲɢɣ ɩɪɢɦɟɪ ɞɟɫɤɪɢɩɬɨɪɚ – ɫɚɦɚ ɨɤɪɟɫɬɧɨɫɬɶ ɯɚɪɚɤɬɟɪɧɨɣ 

ɬɨɱɤɢ, ɡɚɩɢɫɚɧɧɚɹ ɜ ɜɢɞɟ ɜɟɤɬɨɪɚ. 
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ɋɥɟɞɭɸɳɟɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɤɥɚɫɬɟɪɢɡɚɰɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɢ 

ɩɨɫɬɪɨɟɧɢɟ ɬɪёɯɦɟɪɧɨɣ ɫɰɟɧɵ. ɂɞɟɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɨɞɯɨɞɚ ɫɨɫɬɨɢɬ ɜ 

ɬɨɦ, ɱɬɨɛɵ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɝɪɭɛɨ ɫɪɚɜɧɢɬɶ ɧɚɛɨɪ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ 

ɨɞɧɨɝɨ ɤɚɞɪɚ ɜɢɞɟɨ ɩɨɬɨɤɚ ɫ ɞɪɭɝɢɦ ɤɚɞɪɨɦ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɬɨɱɟɤ. Ⱦɚɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɩɨɡɜɨɥɹɟɬ 

ɜɵɞɟɥɢɬɶ ɧɚɛɨɪ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɜ ɝɪɭɩɩɭ ɢ ɫɨɨɬɧɟɫɬɢ ɢɯ ɫ ɨɛɴɟɤɬɨɦ ɜ 

ɪɟɚɥɶɧɨɦ ɦɢɪɟ. ȼ ArCore ɜɵɞɟɥɹɟɬɫɹ ɨɞɧɢ ɬɢɩ ɨɛɴɟɤɬɨɜ – ɩɥɨɫɤɨɫɬɢ.  

ȼɵɞɟɥɟɧɧɵɣ ɧɚɛɨɪ ɬɨɱɟɤ ɜ ɩɥɨɫɤɨɫɬɶ, ɷɬɨ ɦɢɧɢɦɚɥɶɧɵɣ ɢ 

ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɛɨɪ ɞɚɧɧɵɯ, ɩɨɡɜɨɥɹɸɳɢɣ ɪɚɡɦɟɫɬɢɬɶ ɧɚ ɧɟɦ ɨɛɴɟɤɬ, ɬɚɤ 

ɱɬɨɛɵ ɨɧ ɛɵɥ ɨɩɪɟɞɟɥёɧɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɇɚ ɪɢɫɭɧɤɟ 14 

ɨɛɥɚɫɬɶ, ɩɨɞɫɜɟɱɟɧɧɚɹ ɬɨɱɤɚɦɢ, ɹɜɥɹɟɬɫɹ ɧɚɛɨɪɨɦ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ, 

ɜɵɞɟɥɚɧɧɚɹ ɜ ɩɥɨɫɤɨɫɬɶ (ɇɚ ɪɢɫɭɧɤɟ ɬɨɱɤɚɦɢ ɢɡɨɛɪɚɠɚɟɬɫɹ ɩɥɨɫɤɨɫɬɶ, 

ɞɚɧɧɵɟ ɬɨɱɤɢ ɧɟ ɹɜɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪɧɵɦɢ ɬɨɱɤɚɦɢ). 

Ɋɢɫɭɧɨɤ 14 – ɤɥɚɫɬɟɪ ɬɨɱɟɤ, ɜɵɞɟɥɟɧɧɵɣ ɜ ɩɥɨɫɤɨɫɬɶ 
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3.2. Ɇɨɛɢɥɶɧɵɣ ɤɥɢɟɧɬ 
 

ȼ ɪɚɡɞɟɥɟ 2.3.2 ɧɚɦɢ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 

ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɦɵ ɦɨɠɟɦ ɜɵɞɟɥɢɬɶ 5 

ɨɫɧɨɜɧɵɯ Activity, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɩɪɢɥɨɠɟɧɢɢ. 

NavigationActivity. Ƚɥɚɜɧɨɟ Activity, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɧɚɜɢɝɚɰɢɹ ɩɨ ɜɫɟɦɭ ɩɪɢɥɨɠɟɧɢɸ. Ɍɚɤɠɟ, ɫɨɞɟɪɠɢɬ ɮɪɚɝɦɟɧɬɵ ɫɨ ɫɩɢɫɤɚɦɢ 

ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ. 

 

LoginActivity. ɉɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɚɜɬɨɪɢɡɨɜɚɬɶɫɹ ɜ ɫɢɫɬɟɦɟ. 

Ⱥɜɬɨɪɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ: 

- ɞɨɫɬɭɩ ɤ ɫɨɡɞɚɧɧɵɦ ɫɨɛɨɣ, ɱɟɪɟɡ Web-ɢɧɬɟɪɮɟɣɫ, ɩɪɟɞɦɟɬɧɵɦ 

ɨɛɥɚɫɬɹɦ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɬɚɜɥɹɬɶ ɨɬɡɵɜ ɱɭɠɢɦ ɩɪɟɞɦɟɬɧɵɦ ɨɛɥɚɫɬɹɦ; 

 

ZBarActivity. Ⱦɚɧɧɨɟ Activity ɩɨɡɜɨɥɹɟɬ ɨɬɫɤɚɧɢɪɨɜɚɬɶ Qr ɤɨɞ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɨɫɭɳɟɫɬɜɢɬɶ ɛɵɫɬɪɵɣ ɩɟɪɟɯɨɞ ɤ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɧɟɣ. 

 

DomainObjectActivity. Ⱦɚɧɧɨɟ Activity ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɪɚɡɜɟɪɧɭɬɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɬɚɤɭɸ ɤɚɤ:  

- ɪɚɡɜɟɪɧɭɬɨɟ ɨɩɢɫɚɧɢɟ; 

- ɤɨɥɢɱɟɫɬɜɨ AR ɨɛɴɟɤɬɨɜ, ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɩɪɨɫɬɨɪɚ ɜ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ; 

- ɪɟɣɬɢɧɝ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɬɡɵɜɨɜ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ; 

- ɤɨɥɢɱɟɫɬɜɨ ɨɬɡɵɜɨɜ; 

- ɚɜɬɨɪ, ɫɨɫɬɚɜɢɜɲɢɣ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ; 
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Ɍɚɤɠɟ, ɢɡ ɞɚɧɧɨɣ Activity ɞɨɫɬɭɩɟɧ ɩɟɪɟɯɨɞ ɤ ɩɪɨɫɦɨɬɪɭ AR ɦɨɞɟɥɟɣ ɜ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ArCoreActivity. Activity ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɫɦɨɬɪ AR ɦɨɞɟɥɟɣ ɜ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɢɯ ɨɩɢɫɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɬɟɪɮɟɣɫ ɞɥɹ 

ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɧɢɦɢ.  

 

ɇɚ ɪɢɫɭɧɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɳɚɹ ɫɯɟɦɚ ɫɜɹɡɢ ɦɨɞɭɥɟɣ. 

Ɋɢɫɭɧɨɤ 15 – ɨɛɳɚɹ ɫɯɟɦɚ ɫɜɹɡɟɣ ɦɨɞɭɥɟɣ ɩɪɢɥɨɠɟɧɢɹ 

 

3.2.1. Ɉɩɢɫɚɧɢɟ ɦɨɞɭɥɟɣ 
 

3.2.1.1. NavigationActivity 
 

NavigationActivity ɜɫɬɪɟɱɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɨɬɤɪɵɬɢɢ ɩɪɢɥɨɠɟɧɢɹ. 

Ⱦɚɧɧɨɟ Activity ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

Sidebar. Cɫɨɞɟɪɠɚɳɟɟ ɨɫɧɨɜɧɵɟ ɪɚɡɞɟɥɵ, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɟɬ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶ. 

Tollbar. ɋɨɞɟɪɠɚɳɚɹ ɤɧɨɩɤɭ ɪɚɫɤɪɵɬɢɹ ɦɟɧɸ ɢ ɤɧɨɩɤɭ ɩɟɪɟɯɨɞɚ ɧɚ 

ɫɬɪɚɧɢɰɭ ɫɤɚɧɢɪɨɜɚɧɢɹ Qr ɤɨɞɚ. 

Fragment. əɜɥɹɟɬɫɹ ɨɛɥɚɫɬɶɸ, ɜ ɤɨɬɨɪɭɸ ɩɨɞɫɬɚɜɥɹɟɬɫɹ ɮɪɚɝɦɟɧɬ 

ɢɧɬɟɪɮɟɣɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɩɭɧɤɬɚ ɦɟɧɸ. ȼ ɩɪɢɥɨɠɟɧɢɢ 

ɢɦɟɟɬɫɹ ɞɜɚ ɮɪɚɝɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɜ NavigationActivity. ȼɢɡɭɚɥɶɧɨ 
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ɞɚɧɧɵɟ ɮɪɚɝɦɟɧɬɵ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɢɯ ɨɬɥɢɱɢɟ ɜ ɬɨɦ, ɤɚɤɭɸ 

ɥɨɝɢɤɭ ɨɧɢ ɪɟɚɥɢɡɭɸɬ: 

- AllDomainObjectsFragment – ɫɩɢɫɨɤ ɜɫɟɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ, 

ɞɨɫɬɭɩɧɵɯ ɜ ɩɪɢɥɨɠɟɧɢɢ; 

- MyDomainObjectsFragment – ɫɩɢɫɨɤ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ, ɤɨɬɨɪɵɟ 

ɫɨɡɞɚɥ ɚɜɬɨɪɢɡɨɜɚɧɧɵɣ ɜ ɩɪɢɥɨɠɟɧɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶ. Ⱦɚɧɧɵɣ 

ɮɪɚɝɦɟɧɬ, ɤɚɤ ɢ ɩɭɧɤɬ ɜ ɦɟɧɸ, ɟɦɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ, ɞɨɫɬɭɩɟɧ 

ɬɨɥɶɤɨ ɩɨɫɥɟ ɚɜɬɨɪɢɡɚɰɢɢ ɜ ɦɨɛɢɥɶɧɨɦ ɩɪɢɥɨɠɟɧɢɢ; 

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɨɞɢɧ ɢɡ ɮɪɚɝɦɟɧɬɨɜ, ɚ ɢɦɟɧɧɨ 

AllDomainObjectsFragment. 

 

3.2.1.2. AllDomainObjectsFragment 
 

Ɏɪɚɝɦɟɧɬ AllDomainObjectsFragment ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɢɫɤɚ 

ɜɫɟɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ ɜ ɜɢɞɟ ɫɩɢɫɤɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɱɟɪɟɡ API ɫɟɪɜɟɪɚ. ɇɚ 

ɪɢɫɭɧɤɟ 16 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ, ɪɟɚɥɢɡɭɸɳɚɹ ɥɨɝɢɤɭ ɞɚɧɧɨɝɨ 

ɮɪɚɝɦɟɧɬɚ. 
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Ɋɢɫɭɧɨɤ 16 – ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɮɪɚɝɦɟɧɬɚ AllDomainObjectsFragment 

 

Ʉɥɚɫɫ Fragment - ɛɚɡɨɜɵɣ ɤɥɚɫɫ, ɨɬ ɤɨɬɨɪɨɝɨ ɧɚɫɥɟɞɭɟɬɫɹ 

AllDomainObjectsFragment. 

Ʉɥɚɫɫ AllDomainObjectsFragment - ɝɥɚɜɧɵɣ ɤɥɚɫɫ ɧɚɲɟɝɨ ɮɪɚɝɦɟɧɬɚ, 

ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɜɵɡɨɜ ɮɭɧɤɰɢɣ ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɩɨɥɭɱɟɧɢɟ ɩɪɟɞɦɟɬɧɵɯ 

ɨɛɥɚɫɬɟɣ ɫ ɫɟɪɜɟɪɚ, ɚ ɬɚɤɠɟ ɧɚɫɬɪɚɢɜɚɟɬ ɨɬɨɛɪɚɠɟɧɢɟ ɫɩɢɫɤɚ ɩɪɟɞɦɟɬɧɵɯ 

ɨɛɥɚɫɬɟɣ. 

Ʉɥɚɫɫ GalleryViewModel – ɤɥɚɫɫ ɧɚɫɥɟɞɭɟɬɫɹ ɨɬ ɤɥɚɫɫɚ ViewModel ɢ 

ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɟɪɟɜɨɪɚɱɢɜɚɟɬ 

ɷɤɪɚɧ ɢɥɢ ɜɪɟɦɟɧɧɨ ɭɯɨɞɢɬ ɧɚ ɞɪɭɝɭɸ ɜɤɥɚɞɤɭ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɩɨɡɜɨɥɹɟɬ 

ɢɡɛɟɠɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɩɪɨɫɨɜ ɧɚ ɫɟɪɜɟɪ. 

Ʉɥɚɫɫ API ɪɟɚɥɢɡɭɟɬ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɩɪɨɫ ɤ 

ɭɞɚɥɟɧɧɨɦɭ ɫɟɪɜɟɪɭ. ȼ ɥɢɫɬɢɧɝɟ 1 ɩɪɟɞɫɬɚɜɥɟɧ JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ. 
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Ʌɢɫɬɢɧɝ 1 – JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ 
{ 

    "domain_objects": [ 

        { 

            "id": 21, 

            "name": "Сɨɥɧɟɱɧɚɹ ɫɢɫɬɟɦɚ", 
            "briefly_description": "<b>Сɨɥɧɟɱɧɚɹ ɫɢɫɬɟɦɚ</b> — ɩɥɚɧɟɬɧɚɹ… 
            "expanded_description": "Сɨɥɧɟɱɧɚɹ ɫɢɫɬɟɦɚ — ɩɥɚɧɟɬɧɚɹ ɫɢɫɬɟɦɚ…", 
            "rating": 0, 

            "author_id": 1, 

            "img_url": 

"45.80.69.233/storage/domain_object_images/EYIqKY.jpeg", 

            "active": 0, 

            "created_at": "2020-05-23T17:51:15.000000Z", 

            "updated_at": "2020-05-23T17:51:15.000000Z", 

            "presentations_count": 2, 

            "reviews_count": 0 

        }, 

        { 

            "id": 31, 

            "name": "ɀɢɜɨɬɧɵɟ Аɮɪɢɤɢ", 
            "briefly_description": "Ɂɞɟɫɶ ɜɵ ɭɜɢɞɢɬɟ ɪɚɡɥɢɱɧɵɯ … 
            "expanded_description": "<div>ɀɢɜɨɬɧɵɣ ɦɢɪ ɫɬɪɚɧɵ …", 
            "rating": 0, 

            "author_id": 1, 

            "img_url": 

"45.80.69.233/storage/domain_object_images/Tees1Hbv.jpeg", 

            "active": 0, 

            "created_at": "2020-06-03T16:48:42.000000Z", 

            "updated_at": "2020-06-03T16:48:42.000000Z", 

            "presentations_count": 4, 

            "reviews_count": 0 

        } 

    ] 

} 

 

 

Ɉɛɴɟɤɬ domain_objects, ɩɨɥɭɱɟɧɧɵɣ ɫ ɫɟɪɜɟɪɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ 

ɦɚɫɫɢɜ ɫɨ ɫɩɢɫɤɨɦ ɨɛɴɟɤɬɨɜ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ. Ʉɚɠɞɚɹ ɩɪɟɞɦɟɬɧɚɹ 

ɨɛɥɚɫɬɶ ɫɨɞɟɪɠɢɬ ɨɞɢɧɚɤɨɜɵɟ ɩɨɥɹ: 

- id – ɢɞɟɧɬɢɮɢɤɚɬɨɪ. ɑɟɪɟɡ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɩɪɟɞɫɬɚɜɥɟɧɢɣ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɷɬɨɣ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɩɪɢɜɹɡɤɚ ɨɫɬɚɜɥɟɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɨɬɡɵɜɚ; 

- name – ɧɚɡɜɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

- briefly_description – ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ʉɪɚɬɤɨɟ 

ɨɩɢɫɚɧɢɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɷɥɟɦɟɧɬɟ ɫɩɢɫɤɚ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ; 



33 
 

- expanded_description – Ɋɚɡɜɟɪɧɭɬɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬ. 

Ɋɚɡɜɟɪɧɭɬɨɟ ɨɩɢɫɚɧɢɟ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɤɚɪɬɨɱɤɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

- rating – ɪɟɣɬɢɧɝ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ɋɟɣɬɢɧɝ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɫɬɚɜɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɨɬɡɵɜɨɜ; 

- author_id – ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɨɡɞɚɬɟɥɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

- image_url – ɫɫɵɥɤɚ ɧɚ ɤɚɪɬɢɧɤɭ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. Ʉɚɪɬɢɧɤɚ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɷɥɟɦɟɧɬɟ ɫɩɢɫɤɚ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ; 

- presentations_count – ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɪɢɜɹɡɚɧɧɵɯ ɤ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ; 

- reviews_count – ɤɨɥɢɱɟɫɬɜɨ ɨɬɡɵɜɨɜ ɨɫɬɚɜɥɟɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ; 

 

Ʉɥɚɫɫ GalleryAdapter – ɩɟɪɟɨɩɪɟɞɟɥɟɧɧɵɣ ɚɞɚɩɬɟɪ ɫɩɢɫɤɚ, ɩɨɡɜɨɥɹɟɬ 

ɫɜɹɡɚɬɶ ɫɩɢɫɨɤ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ ɫ ɜɢɡɭɚɥɶɧɨɣ ɱɚɫɬɶɸ. 

Ʉɥɚɫɫ ViewHolder ɪɟɚɥɢɡɭɟɬ ɷɥɟɦɟɧɬ ɫɩɢɫɤɚ. ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ 

ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚɠɚɬɢɟ ɩɨ ɷɥɟɦɟɧɬɭ ɫɩɢɫɤɚ. Ɍɚɤɠɟ ɞɚɧɧɵɣ ɤɥɚɫɫ ɪɟɚɥɢɡɭɟɬ 

ɱɚɫɬɢɱɧɭɸ ɡɚɝɪɭɡɤɭ ɷɥɟɦɟɧɬɨɜ ɫɩɢɫɤɚ – ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɨɛɥɚɫɬɢ ɜɢɞɢɦɨɫɬɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ. 
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3.2.1.3. LoginActivity 
 

LoginActivity ɨɬɜɟɱɚɟɬ ɡɚ ɚɜɬɨɪɢɡɚɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɫɢɫɬɟɦɟ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɥɭɱɟɧɢɹ ɬɨɤɟɧɚ ɚɜɬɨɪɢɡɚɰɢɢ ɢɡ ɭɞɚɥɟɧɧɨɝɨ ɫɟɪɜɟɪɚ (Ɋɢɫɭɧɨɤ 

17). 

Ɋɢɫɭɧɨɤ 17 – ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɦɨɞɭɥɹ ɚɜɬɨɪɢɡɚɰɢɢ 
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Ʉɥɚɫɫ AppCompatActivity - ɛɚɡɨɜɵɣ ɤɥɚɫɫ, ɨɬ ɤɨɬɨɪɨɝɨ ɧɚɫɥɟɞɭɟɬɫɹ 

LoginActivity. ɉɪɟɞɨɫɬɚɜɥɹɟɬ ɬɚɤɢɟ ɦɟɬɨɞɵ, ɤɚɤ onCreate(), onResume(). 

Ʉɥɚɫɫ LoginActivity - ɝɥɚɜɧɵɣ ɤɥɚɫɫ ɧɚɲɟɝɨ ɮɪɚɝɦɟɧɬɚ, ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɢɧɬɟɪɮɟɣɫ ɢ ɪɟɚɥɢɡɭɟɬ ɥɨɝɢɤɭ ɚɜɬɨɪɢɡɚɰɢɢ.  

Ʉɥɚɫɫ MyApplication – ɨɛɴɟɤɬ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɫɭɳɟɫɬɜɭɟɬ ɧɚ 

ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɠɢɡɧɢ ɩɪɢɥɨɠɟɧɢɹ ɢ ɯɪɚɧɢɬ ɨɛɴɟɤɬ loginViewModel. Ⱦɥɹ 

ɪɚɛɨɬɵ ɫ ɚɜɬɨɪɢɡɨɜɚɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɜɨ ɜɫɟɦ ɩɪɢɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɢɦɟɧɧɨ ɷɬɨɬ ɤɥɚɫɫ. 

Ʉɥɚɫɫ LoginViewModel - ɤɥɚɫɫ ɧɚɫɥɟɞɭɟɬɫɹ ɨɬ ɤɥɚɫɫɚ ViewModel ɢ 

ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɟɪɟɜɨɪɚɱɢɜɚɟɬ 

ɷɤɪɚɧ ɢɥɢ ɜɪɟɦɟɧɧɨ ɭɯɨɞɢɬ ɧɚ ɞɪɭɝɭɸ ɜɤɥɚɞɤɭ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɩɨɡɜɨɥɹɟɬ 

ɨɬɫɥɟɠɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɚɜɬɨɪɢɡɨɜɚɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 

Ʉɥɚɫɫ LoginResult – ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɚɜɬɨɪɢɡɨɜɚɧɧɨɦ ɩɨɥɶɡɨɜɚɬɟɥɟ, 

ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɜ ɫɥɭɱɚɟ ɭɫɩɟɲɧɨɣ ɚɜɬɨɪɢɡɚɰɢɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɚɜɬɨɪɢɡɨɜɚɥɫɹ ɫ ɨɲɢɛɤɨɣ ɢ ɥɢ ɧɟ ɩɵɬɚɥɫɹ ɚɜɬɨɪɢɡɨɜɵɜɚɬɶɫɹ ɜɨɜɫɟ. 

Ʉɥɚɫɫ LoginRepository – ɤɥɚɫɫ ɨɬɜɟɱɚɟɬ ɡɚ ɨɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɚ, 

ɩɨɥɭɱɟɧɧɨɝɨ ɫ ɫɟɪɜɟɪɚ. 

Ʉɥɚɫɫ API – ɪɟɚɥɢɡɭɟɬ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɢɬɶ ɚɫɢɧɯɪɨɧɧɵɣ 

ɡɚɩɪɨɫ ɤ ɭɞɚɥɟɧɧɨɦɭ ɫɟɪɜɟɪɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɚɜɬɨɪɢɡɚɰɢɢ. ȼ 

ɥɢɫɬɢɧɝɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ. 

 

Ʌɢɫɬɢɧɝ 2 – JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɚɜɬɨɪɢɡɚɰɢɢ 
{ 

    "success": true, 

    "token": "Bearer 

eyJ0eXAiOiJKV1QiLCJhbGciOiJSUzI1NiJ9.eyJhdWQiOiIxIiwianRpIjoiN2E1OGI5YTBmOTUy

YTcyN2E4NDEyZTQyOWVlOGE4NTcxZWZmYzIzN2ExODI3NjNhMmQ3ZDFjODVhYWRkNzRmODgyYzk3Z

jczNDkwNjI0YTciLCJpYXQiOjE1OTE0NjExNDYsIm5iZiI6MTU5MTQ2MTE0NiwiZXhwIjoxNjIyOT

k3MTQ2LCJzdWIiOiIxIiwic2NvcGVzIjpbXX0.Il2cMuu3wE4AdJYwmb10N9auf3YfILJ_qMiWv95

7FEfk3nuXyN_bfLuFkaUszc3f5V_3Ox1efqiOd79wJH99fkZmk-

Bn61jJubhL_MNmUnLND0K5ywexLgE00Uc4Uuj9fTQUWI_33ErxQ5UdBFXsRRA95eCgrlzO6kwjBWz

WtNdluw1erz5YgGPn_2hlb1N_b-yDvfZm00l0c9hOL-GUeQ5IZWnTSBUJX4", 

    "expires_at": "2021-05-02 16:32:26", 

    "role": "ADMIN" 

} 
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3.2.1.4. DomainObjectActivity 
 

DomainObjectActivity ɨɬɜɟɱɚɟɬ ɡɚ ɨɬɨɛɪɚɠɟɧɢɟ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ (Ɋɢɫɭɧɨɤ 18).  

 

Ɋɢɫɭɧɨɤ 18 – ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɦɨɞɭɥɹ ɨɛɴɟɤɬɧɨɣ ɨɛɥɚɫɬɢ 

 

Ʉɥɚɫɫ AppCompatActivity - ɛɚɡɨɜɵɣ ɤɥɚɫɫ, ɨɬ ɤɨɬɨɪɨɝɨ ɧɚɫɥɟɞɭɟɬɫɹ 

LoginActivity. 

Ʉɥɚɫɫ DomainObjectActivity - ɝɥɚɜɧɵɣ ɤɥɚɫɫ ɧɚɲɟɝɨ ɮɪɚɝɦɟɧɬɚ, 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɬɟɪɮɟɣɫ ɢ ɪɟɚɥɢɡɭɟɬ. 

Ʉɥɚɫɫ MyAsynkTask – ɪɟɚɥɢɡɭɟɬ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɢɬɶ 

ɡɚɩɪɨɫ ɤ ɭɞɚɥɟɧɧɨɦɭ ɫɟɪɜɟɪɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɛɴɟɤɬɟ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼ ɥɢɫɬɢɧɝɟ 3 ɩɪɟɞɫɬɚɜɥɟɧ JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ. 
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Ʌɢɫɬɢɧɝ 3 – JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɩɨɥɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

{ 

    "domain_object": { 

        "id": 21, 

        "name": "Сɨɥɧɟɱɧɚɹ ɫɢɫɬɟɦɚ", 
        "briefly_description": "<b>Сɨɥɧɟɱɧɚɹ ɫɢɫɬɟɦɚ</b> — ɩɥɚɧɟɬɧɚɹ ɫɢɫɬɟɦɚ, 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɰɟɧɬɪɚɥɶɧɭɸ ɡɜɟɡɞɭ — Сɨɥɧɰɟ — ɢ ɜɫɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɤɨɫɦɢɱɟɫɤɢɟ 
ɨɛɴɟɤɬɵ, ɜɪɚɳɚɸɳɢɟɫɹ ɜɨɤɪɭɝ Сɨɥɧɰɚ.", 
        "expanded_description": Оɛɳɚɹ ɦɚɫɫɚ Сɨɥɧɟɱɧɨɣ ɫɢɫɬɟɦɵ …", 
        "rating": 0, 

        "author_id": 1, 

        "img_url": 

"storage/domain_object_images/EYIqKYPx8sZsAzAeFyHlMi4tk4Tyy188CEgmzR2a.jpeg", 

        "active": 0, 

        "created_at": "2020-05-23T17:51:15.000000Z", 

        "updated_at": "2020-05-23T17:51:15.000000Z", 

        "reviews_count": 0 

    } 

} 
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3.2.1.5. ArCoreActivity 
 

ArCoreActivity ɪɟɚɥɢɡɭɟɬ ɨɬɨɛɪɚɠɟɧɢɟ 3D ɦɨɞɟɥɢ ɜ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɢ ɨɬɨɛɪɚɠɚɟɬ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɟɣ (Ɋɢɫɭɧɨɤ 19). 

 

Ɋɢɫɭɧɨɤ 19 – ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɦɨɞɭɥɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

 

Ʉɥɚɫɫ AppCompatActivity - ɛɚɡɨɜɵɣ ɤɥɚɫɫ, ɨɬ ɤɨɬɨɪɨɝɨ ɧɚɫɥɟɞɭɟɬɫɹ 

ArCoreActivity. 

Ʉɥɚɫɫ DomainObjectActivity - ɝɥɚɜɧɵɣ ɤɥɚɫɫ ɧɚɲɟɝɨ ɮɪɚɝɦɟɧɬɚ, 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɬɟɪɮɟɣɫ ɢ ɪɟɚɥɢɡɭɟɬ. 

Ʉɥɚɫɫ MyAsynkTask – ɪɟɚɥɢɡɭɟɬ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɢɬɶ 

ɡɚɩɪɨɫ ɤ ɭɞɚɥɟɧɧɨɦɭ ɫɟɪɜɟɪɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɩɢɫɤɚ 3D ɦɨɞɟɥɟɣ ɫɟɪɜɟɪɚ. ȼ 

ɥɢɫɬɢɧɝɟ 4 ɩɪɟɞɫɬɚɜɥɟɧ JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ. 
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Ʌɢɫɬɢɧɝ 4 – JSON ɨɬɜɟɬ ɫ ɫɟɪɜɟɪɚ ɧɚ ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ 

{ 

    "representations": [ 

        { 

            "name": "Ʌɭɧɚ", 
            "description": "Ʌɭɧɚ — ɟɞɢɧɫɬɜɟɧɧɵɣ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɩɭɬɧɢɤ …", 
            "original_model_url": 

"http://45.80.69.233/storage/ar_3d_models/original/nUMoXPDS0mP.fbx", 

            "sbf_model_url": 

"http://45.80.69.233/storage/ar_3d_models/sfb/nUMoXPDS0mPQKxxH.sfb" 

        }, 

        { 

            "name": "Ɇɚɪɫ", 
            "description": "Ɇɚɪɫ — ɱɟɬɜёɪɬɚɹ ɩɨ ɭɞɚɥёɧɧɨɫɬɢ …", 
            "original_model_url": 

"http://45.80.69.233/storage/ar_3d_models/original/9bF82j7e2Po.fbx", 

            "sbf_model_url": 

"http://45.80.69.233/storage/ar_3d_models/sfb/9bF82j7e2PoC3bLb.sfb" 

        } 

    ] 

} 

 

3.3. Ɂɚɝɪɭɡɤɚ 3D ɦɨɞɟɥɟɣ 
 

Ȼɢɛɥɢɨɬɟɤɚ Sceneform ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɬɢɩ ɮɚɣɥɨɜ ɞɥɹ ɨɩɢɫɚɧɢɹ 3D 

ɨɛɴɟɤɬ – SFB. Ⱦɚɧɧɵɣ ɮɚɣɥ ɦɨɠɧɨ ɫɤɨɧɜɟɪɬɢɪɨɜɚɬɶ ɢɡ ɧɟɫɤɨɥɶɤɢɯ 

ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɯ ɬɢɩɨɜ ɮɚɣɥɨɜ, ɬɚɤɢɯ ɤɚɤ: FBX, OBJ, glTF.  ɂɡɧɚɱɚɥɶɧɨ, 

ɛɢɛɥɢɨɬɟɤɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɨɥɶɤɨ ɪɭɱɧɭɸ ɝɟɧɟɪɚɰɢɸ ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ IDE 

Android Studio (Ɋɢɫɭɧɨɤɢ 20, 21)  
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Ɋɢɫɭɧɨɤ 20 – ɂɦɩɨɪɬ 3D ɦɨɞɟɥɢ ɜ ɩɪɢɥɨɠɟɧɢɟ 

 

Ɋɢɫɭɧɨɤ 21 – ɂɦɩɨɪɬɢɪɨɜɚɧɧɚɹ 3D ɦɨɞɟɥɶ 
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Ɉɞɧɚ ɢɡ ɜɚɠɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɞɨɛɚɜɥɟɧɢɢ 3D ɦɨɞɟɥɟɣ ɜ ɩɪɢɥɨɠɟɧɢɟ ɱɟɪɟɡ ɜɟɛ 

ɢɧɬɟɪɮɟɣɫ, ɩɨɷɬɨɦɭ ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɤɨɧɜɟɪɬɚɰɢɢ ɦɨɞɟɥɟɣ ɧɚɦ ɧɟ 

ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɸ ɩɪɢɞɟɬɫɹ ɫɤɚɱɚɬɶ Android Studio ɢ ɜɵɩɨɥɧɢɬɶ 

ɤɨɧɜɟɪɬɚɰɢɸ ɦɨɞɟɥɢ ɜ ɧɟɣ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɜɵɬɚɳɢɬɶ ɫɤɪɢɩɬ ɮɨɪɦɢɪɨɜɚɧɢɟ SFB ɮɚɣɥɚ ɢɡ IDE Android Studio ɢ 

ɩɨɦɟɫɬɢɬɶ ɟɝɨ ɧɚ ɫɟɪɜɟɪ, ɡɚɩɭɫɤɚɹ ɟɝɨ ɜ ɦɨɦɟɧɬ ɞɨɛɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɧɚ ɫɚɣɬɟ.  

 

3.4. ȼɵɜɨɞ 
 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɢ ɪɚɡɨɛɪɚɧɵ ɩɪɢɧɰɢɩɵ ɢ ɚɥɝɨɪɢɬɦɵ ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ ɛɢɛɥɢɨɬɟɤɟ ARCore. Ɍɚɤɠɟ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɢ 

ɪɚɡɨɛɪɚɧɵ ɨɫɧɨɜɧɵɟ ɦɨɞɭɥɢ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. 

 

4. Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ 
 

4.1. ɍɫɬɚɧɨɜɤɚ ɢ ɧɚɫɬɪɨɣɤɚ 
 

ɉɪɢɥɨɠɟɧɢɟ ɞɨɫɬɭɩɧɨ ɞɥɹ ɫɤɚɱɢɜɚɧɢɹ ɢɡ Google Play Store ɢɥɢ 

ɭɫɬɚɧɨɜɤɭ ɧɚɩɪɹɦɭɸ ɱɟɪɟɡ apk ɮɚɣɥ. ȼ ɩɪɢɥɨɠɟɧɢɢ ɧɟ ɛɭɞɟɬ ɞɨɫɬɭɩɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɚɬɪɢɜɚɬɶ 3D ɦɨɞɟɥɢ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɟɫɥɢ 

ɬɟɥɟɮɨɧ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɟɯɧɨɥɨɝɢɸ ARCore. 

 

4.2. Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɦɨɛɢɥɶɧɨɝɨ ɤɥɢɟɧɬɚ 
 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɬɤɪɵɜɚɟɬɫɹ ɦɨɞɭɥɶ 

ɧɚɜɢɝɚɰɢɢ ɧɚ ɤɨɬɨɪɵɣ ɜɵɜɨɞɢɬɫɹ ɫɩɢɫɨɤ ɜɫɟɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ, ɜ ɞɚɧɧɨɦ 

ɦɨɞɭɥɟ ɞɨɫɬɭɩɧɨ ɦɟɧɸ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɦɟɠɞɭ ɜɤɥɚɞɤɚɦɢ “ȼɫɟ ɦɨɞɟɥɢ”, 

“Ɇɨɢ ɦɨɞɟɥɢ” ɢ “ȼɨɣɬɢ” ɬɚɤɠɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɣɬɢ 

ɧɚ ɷɤɪɚɧ ɫɤɚɧɢɪɨɜɚɧɢɹ Qr ɤɨɞɚ.(Ɋɢɫɭɧɨɤ 22). 
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Ɋɢɫɭɧɨɤ 22 – ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɩɪɢɥɨɠɟɧɢɹ 

 

Ⱦɥɹ ɧɚɜɢɝɚɰɢɢ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɨ ɦɟɧɸ, ɢɡ ɧɟɝɨ ɨɧ 

ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ ɚɜɬɨɪɢɡɚɰɢɢ. Ɍɚɤɠɟ, ɩɨɫɥɟ ɚɜɬɨɪɢɡɚɰɢɢ ɜ ɫɢɫɬɟɦɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɬɚɧɟɬ ɞɨɫɬɭɩɧɚ ɜɤɥɚɞɤɚ “Ɇɨɢ”, ɜ ɤɨɬɨɪɨɣ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ 

ɫɨɡɞɚɧɧɵɟ ɢɦ ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ (Ɋɢɫɭɧɨɤ 23). 
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Ɋɢɫɭɧɨɤ 23 – ɦɟɧɸ ɧɚɜɢɝɚɰɢɢ 

 

ɉɟɪɟɣɞɹ ɜ ɤɚɪɬɨɱɤɭ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɭɩɧɨɣ ɩɨɥɧɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɟɣ. Ɍɚɤɠɟ ɟɫɬɶ ɤɧɨɩɤɚ, ɩɨ ɧɚɠɚɬɢɢ ɧɚ ɤɨɬɨɪɭɸ ɨɬɤɪɵɜɚɟɬɫɹ 

ɨɤɧɨ ɜ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɩɪɨɫɦɨɬɪɟɬɶ 3D ɦɨɞɟɥɢ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

(Ɋɢɫɭɧɨɤ 24). 
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Ɋɢɫɭɧɨɤ 24 – ɩɪɨɫɦɨɬɪ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

ɉɨ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ “Ʉ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ” ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɨɧ ɦɨɠɟɬ ɩɪɨɫɦɨɬɪɟɬɶ 3D ɦɨɞɟɥɢ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɤɚɠɞɚɹ ɦɨɞɟɥɶ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɤɪɚɬɤɢɦ 

ɬɟɤɫɬɨɜɵɦ ɨɩɢɫɚɧɢɟɦ (Ɋɢɫɭɧɨɤ 25). 
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Ɋɢɫɭɧɨɤ 25 – ɩɪɨɫɦɨɬɪ ɩɨɞɪɨɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ  

 

 ɂɡ ɦɟɧɸ ɧɚɜɢɝɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɟɪɟɣɬɢ ɜ ɨɤɧɨ ɚɜɬɨɪɢɡɚɰɢɢ 

(Ɋɢɫɭɧɨɤ 26). ɉɨɫɥɟ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɬɚɧɟɬ ɞɨɫɬɭɩɟɧ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɮɭɧɤɰɢɨɧɚɥ. 
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Ɋɢɫɭɧɨɤ 26 – Ⱥɜɬɨɪɢɡɚɰɢɹ ɜ ɫɢɫɬɟɦɟ  
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4.3. Ⱦɟɦɨɧɫɬɪɚɰɢɹ Web-ɤɥɢɟɧɬɚ 
 

ɇɚ ɫɚɣɬɟ, ɜɨ ɜɤɥɚɞɤɟ “AR ɨɛɴɟɤɬɵ” ɩɨɥɶɡɨɜɚɬɟɥɸ ɞɨɫɬɭɩɧɚ ɬɚɛɥɢɰɚ ɫɨ 

ɫɩɢɫɤɨɦ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ (Ɋɢɫɭɧɨɤ 27). ɑɟɪɟɡ ɷɬɭ ɠɟ ɜɤɥɚɞɤɭ 

ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɞɨɛɚɜɢɬɶ ɧɨɜɭɸ ɩɪɟɞɦɟɬɧɭɸ ɨɛɥɚɫɬɶ ɧɚɠɚɜ ɩɨ ɤɧɨɩɤɟ 

“ɋɨɡɞɚɬɶ”. 

 

Ɋɢɫɭɧɨɤ 27 – ɫɩɢɫɨɤ ɫɨɡɞɚɧɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɟɣ 

 

      ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɭɤɚɡɚɬɶ 

ɧɚɡɜɚɧɢɟ, ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɜ ɫɩɢɫɤɟ, 

ɪɚɡɜɟɪɧɭɬɨɟ ɨɩɢɫɚɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɩɪɢ ɨɬɤɪɵɬɢɢ ɤɚɪɬɨɱɤɢ 

ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɢɡɨɛɪɚɠɟɧɢɟ (Ɋɢɫɭɧɨɤ 28). 
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Ɋɢɫɭɧɨɤ 28 – ɞɨɛɚɜɥɟɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

      ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɭɠɧɨ ɩɟɪɟɣɬɢ ɧɚ 

ɫɬɪɢɧɰɭ ɫ ɤɚɬɨɱɤɨɣ ɷɨɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɢ ɞɨɛɚɜɢɬɶ 3d ɦɨɞɟɥɢ, ɜ ɮɨɪɦɚɬɟ 

fbx, ɫ ɢɯ ɨɩɢɫɚɧɢɟɦ (Ɋɢɫɭɧɨɤ 29). 
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Ɋɢɫɭɧɨɤ 29 – ɫɨɡɞɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɥɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

 

 

 

 

 

 

 

 

 

 

 



50 
 

ɁȺɄɅЮЧȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ɉɨɥɭɱɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ ɪɚɡɪɚɛɨɬɤɢ 

ɦɨɛɢɥɶɧɵɯ ɢ Web ɩɪɢɥɨɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɧɚɜɵɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɪɚɛɨɬɵ ɫ 

ɛɚɡɨɣ ɞɚɧɧɵɯ. 

 

Ɋɚɡɪɚɛɨɬɚɧɨ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ:  

1. ɩɪɨɫɦɚɬɪɢɜɚɬɶ 3D ɦɨɞɟɥɢ ɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ; 

2. ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɤɪɚɬɤɭɸ ɢɧɮɨɪɦɚɰɢɢ ɨ 3D ɦɨɞɟɥɹɯ; 

3. ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɩɨ 3D ɦɨɞɟɥɹɦ; 

4. ɧɚɯɨɞɢɬɶ 3D ɦɨɞɟɥɢ ɩɨ QR ɤɨɞɭ; 

     Ɋɚɡɪɚɛɨɬɚɧɨ Web ɩɪɢɥɨɠɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ:  

1. ɫɨɡɞɚɜɚɬɶ ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɡɚɝɪɭɠɚɬɶ 3D ɦɨɞɟɥɢ 

ɢ ɨɩɢɫɚɧɢɟ ɤ ɧɢɦ; 

2. ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɩɪɟɞɦɟɬɧɵɟ ɨɛɥɚɫɬɢ; 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕХ ɂɋɌɈЧɇɂɄɈȼ 
 

1. AR Liver Viwer [ ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

https://augmentedreality.by/apps/ar-liver-viewer/ 

2. 4D Anatomy [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] http://arkids.cards/anatomy-en 

3. IKEA AR [ ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

https://www.ikea.com/gb/en/customer-service/mobile-apps/ 

4. Vuforia [ ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] https://developer.vuforia.com/ 

5. AR Core [ ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] https://developers.google.com/ar 

6. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɫ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɨɞ android 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] https://developer.android.com/docs 

7. Ɏɨɪɭɦ ɩɪɨɝɪɚɦɦɢɫɬɨɜ StackOverflow [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

https://stackoverflow.com/ 

8. Ȼɥɨɝ android ɪɚɡɪɚɛɨɬɱɢɤɚ Ⱥɥɟɤɫɚɧɞɪɚ Ʉɥɢɦɨɜɚ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] http://developer.alexanderklimov.ru/android/theory/adapters.php 

9. AndroidWave ɛɥɨɝ ɨ ɪɚɡɪɚɛɨɬɤɟ ɩɨɞ Android [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

https://androidwave.com/working-with-livedata/ 

10. Vuforia: ɧɟɦɧɨɝɨ ɦɚɝɢɢ ɜ ɧɚɲɟɣ ɪɟɚɥɶɧɨɫɬɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

https://habr.com/ru/ 

11. Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɨɛɪɚɛɨɬɤɢ ɦɚɲɢɧɧɨɝɨ ɡɪɟɧɢɹ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] http://elibrary.ru 

12. Ɋɚɡɪɚɛɨɬɤɚ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

http://elibrary.ru 

13. Laravel Framework [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] https://laravel.com/ 
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