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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ: «ɋɢɫɬɟɦɚ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ» 

ɫɨɞɟɪɠɢɬ 48 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ, 33 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 21 

ɢɥɥɸɫɬɪɚɰɢɸ. 

ȾɈɉɈɅɇȿɇɇȺə ɊȿȺɅɖɇɈɋɌɖ, ɄɈɆɉɖɘɌȿɊɇɈȿ ɁɊȿɇɂȿ, 

ɉɊɂɅɈɀȿɇɂȿ, 3D ɆɈȾȿɅɖ, ɄɈɆɉɖɘɌȿɊɇȺə ȽɊȺɎɂɄȺ. 

Ɉɛɴɟɤɬ – ɬɟɯɧɨɥɨɝɢɢ, ɪɟɚɥɢɡɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ɉɪɟɞɦɟɬ – ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɸ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɩɨɫɬɪɨɢɬɶ 

ɫɢɫɬɟɦɭ ɜɢɡɭɚɥɢɡɚɰɢɢ ɬɪёɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɪɟɦɹ ɪɚɡɞɟɥɚɦɢ: 

 ȼ ɩɟɪɜɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɟё 

ɢɫɬɨɪɢɹ ɢ ɫɚɦɵɟ ɤɪɭɩɧɵɟ ɫɮɟɪɵ ɩɪɢɦɟɧɟɧɢɹ. Ⱥ ɬɚɤɠɟ ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ 

ɧɚ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ. 

 ȼɨ ɜɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɡɨɪ ɨɫɧɨɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ 

ɫɢɫɬɟɦ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. Ⱥ ɬɚɤɠɟ ɜɵɛɨɪ ɨɫɧɨɜɧɨɣ ɩɥɚɬɮɨɪɦɵ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

 ȼ ɬɪɟɬɶɟɦ ɮɨɪɦɢɪɭɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɟɚɥɢɡɚɰɢɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ 

ɪɚɡɪɚɛɨɬɤɢ.
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ȼȼȿȾȿɇɂȿ 

 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɫɥɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɠɢɡɧɶ ɱɟɥɨɜɟɤɚ, ɧɟ 

ɢɫɩɨɥɶɡɨɜɚɜɲɟɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ ɩɨɥɭɱɢɥɢ ɫɢɥɶɧɟɣɲɟɟ 

ɪɚɡɜɢɬɢɟ ɡɚ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɤɢ ɥɟɬ. Ɉɧɢ ɫɩɨɫɨɛɧɵ ɞɟɥɚɬɶ ɬɨ, ɱɬɨ ɜɟɤ ɧɚɡɚɞ 

ɤɚɡɚɥɨɫɶ ɧɟɜɟɪɨɹɬɧɵɦ. Ɉɞɧɨɣ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɜ ɧɚɲɢ ɞɧɢ. 

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɭɠɟ ɫɭɦɟɥɚ ɡɚɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɟɛɹ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ 

ɱɟɥɨɜɟɱɟɫɤɨɣ ɠɢɡɧɢ: ɜ ɜɨɟɧɧɨɦ ɞɟɥɟ, ɜ ɦɟɞɢɰɢɧɟ, ɜ ɨɛɪɚɡɨɜɚɧɢɢ. Ƚɥɚɜɧɵɦ ɠɟ 

ɞɨɫɬɨɢɧɫɬɜɨɦ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɹɜɥɹɟɬɫɹ ɧɚɝɥɹɞɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɥɭɱɲɟɦɭ ɭɫɜɨɟɧɢɸ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɠɞɵɣ ɦɨɠɟɬ ɨɳɭɬɢɬɶ ɞɨɫɬɨɢɧɫɬɜɚ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚ ɫɟɛɟ. ɇɨ 

ɩɪɢɥɨɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɞɨɩɨɥɧɟɧɧɭɸ ɪɟɚɥɶɧɨɫɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ 

ɤɚɠɞɵɣ ɫɦɨɝ ɨɰɟɧɢɬɶ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɨɛɭɱɟɧɢɹ. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɸ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɩɨɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ ɜɢɡɭɚɥɢɡɚɰɢɢ ɬɪёɯɦɟɪɧɵɯ 

ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

1. Ɋɚɫɤɪɵɬɶ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɯɧɨɥɨɝɢɢ «Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ» 

ɢ ɜɵɹɜɢɬɶ ɟё ɨɫɨɛɟɧɧɨɫɬɢ. 

2. ɂɡɭɱɢɬɶ ɢɫɬɨɪɢɸ ɬɟɯɧɨɥɨɝɢɢ «Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ» 

3. Ɋɚɫɫɦɨɬɪɟɬɶ ɫɮɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ «Ⱦɨɩɨɥɧɟɧɧɚɹ 

ɪɟɚɥɶɧɨɫɬɶ». 

4. ɂɡɭɱɢɬɶ ɫɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɢ ɩɪɨɜɟɫɬɢ ɢɯ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ. 

5. Ɋɟɚɥɢɡɨɜɚɬɶ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ 

ɬɪёɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ ɧɚ ɨɫɧɨɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 
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Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ, ɪɟɚɥɢɡɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɚɧɚɥɢɡɟ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɢɥɨɠɟɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɞɚɧɧɭɸ ɬɟɯɧɨɥɨɝɢɸ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɫɬɚɧɟɬ ɦɨɛɢɥɶɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, 

ɫɩɨɫɨɛɧɨɟ ɩɪɟɞɨɫɬɚɜɢɬɶ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɬɪёɯɦɟɪɧɵɯ 

ɦɨɞɟɥɟɣ ɢɡ ɭɱɟɛɧɢɤɚ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɉ. ɋ. Ɇɨɞɟɧɨɜɚ [33]. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɪɟɦɹ ɪɚɡɞɟɥɚɦɢ: 

 ɜ ɩɟɪɜɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɟё 

ɢɫɬɨɪɢɹ ɢ ɫɚɦɵɟ ɤɪɭɩɧɵɟ ɫɮɟɪɵ ɩɪɢɦɟɧɟɧɢɹ. Ⱥ ɬɚɤɠɟ ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ 

ɧɚ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ; 

 ɜɨ ɜɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɡɨɪ ɨɫɧɨɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ 

ɫɢɫɬɟɦ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. Ⱥ ɬɚɤɠɟ ɜɵɛɨɪ ɨɫɧɨɜɧɨɣ ɩɥɚɬɮɨɪɦɵ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ; 

 ɜ ɬɪɟɬɶɟɦ ɮɨɪɦɢɪɭɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ. ɉɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɟɚɥɢɡɚɰɢɢ ɢ 

ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ.  
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1 Ⱦɨɩɨɥɧɟɧɧɚя ɪɟɚɥɶɧɨɫɬɶ, ɟё ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɫɜɨɣɫɬɜɚ 

 

1.1 Ɉɩɢɫɚɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɫ ɪɚɡɜɢɬɢɟɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɛɨɥɶɲɭɸ 

ɩɨɩɭɥɹɪɧɨɫɬɶ ɩɨɥɭɱɚɸɬ ɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɱɚɫɬɢɱɧɨ ɩɨɝɪɭɡɢɬɶ ɱɟɥɨɜɟɤɚ ɜ 

ɞɪɭɝɭɸ ɪɟɚɥɶɧɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɨɧ ɦɨɠɟɬ ɪɚɡɜɢɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɧɚɜɵɤɢ, ɚ ɬɚɤɠɟ 

ɢɡɭɱɚɬɶ ɪɚɡɥɢɱɧɵɟ ɹɜɥɟɧɢɹ ɢ ɨɛɴɟɤɬɵ. Ɍɚɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɭɱɢɥɢ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɨɜɫɟɦ ɧɟɞɚɜɧɨ, ɧɨ ɭɠɟ ɭɫɩɟɥɢ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɟɛɹ ɤɚɤ 

ɨɱɟɧɶ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɨɛɥɚɫɬɢ. Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ 

ɛɵɫɬɪɨɪɚɫɬɭɳɢɯ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ (Augmented reality) – ɷɬɨ ɫɪɟɞɚ, ɞɨɩɨɥɧɹɸɳɚɹ 

ɮɢɡɢɱɟɫɤɢɣ ɦɢɪ ɰɢɮɪɨɜɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɬɚɤɨɣ ɤɚɤ ɬɪёɯɦɟɪɧɵɟ ɦɨɞɟɥɢ, ɬɟɤɫɬ, 

ɚɭɞɢɨ ɢ ɜɢɞɟɨ ɝɪɚɮɢɤɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ [1]. ɇɟ ɫɬɨɢɬ ɩɭɬɚɬɶ 

ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɢ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ: ɜɢɪɬɭɚɥɶɧɚɹ ɪɟɚɥɶɧɨɫɬɶ – 

ɞɪɭɝɨɣ ɦɢɪ, ɫɨɡɞɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɜ ɤɨɬɨɪɨɦ ɱɟɥɨɜɟɤ ɧɚɯɨɞɢɬɫɹ 

ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɜɨɢɯ ɨɳɭɳɟɧɢɣ: ɡɪɟɧɢɹ, ɫɥɭɯɚ, ɡɚɩɚɯɨɜ ɢ ɞɪɭɝɢɯ, ɚ 

ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɫɨɡɞɚёɬ ɜɢɪɬɭɚɥɶɧɵɟ ɨɛɴɟɤɬɵ, ɞɨɩɨɥɧɹɸɳɢɟ ɪɟɚɥɶɧɵɣ 

ɦɢɪ. Ɍɨ ɟɫɬɶ ɜ ɜɢɪɬɭɚɥɶɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ, ɜ ɬɨ 

ɜɪɟɦɹ ɤɚɤ ɞɨɩɨɥɧɟɧɧɚɹ – ɫɨ ɜɫɟɦ ɨɤɪɭɠɚɸɳɢɦ ɦɢɪɨɦ. 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɞɨɩɨɥɧɟɧɢɹ ɪɟɚɥɶɧɨɫɬɢ 

ɧɚɲɟɦɭ ɜɨɫɩɪɢɹɬɢɸ. Ɍɚɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɫɦɚɪɬɮɨɧɵ, ɩɥɚɧɲɟɬɵ, 

ɷɥɟɤɬɪɨɧɧɵɟ ɨɱɤɢ, ɫɢɫɬɟɦɵ ɩɪɢɰɟɥɢɜɚɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɛɨɟɜɵɯ ɫɚɦɨɥёɬɚɯ ɢ 

ɩɪɨɱɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɡɚɰɢɹɯ ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɜ ɨɫɧɨɜɧɨɦ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɫɥɟɠɢɜɚɧɢɢ ɦɚɪɤɟɪɨɜ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɨɜ. 

1.2 ɂɫɬɨɪɢя ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

 
ȿɳё ɡɚɞɨɥɝɨ ɞɨ ɢɡɨɛɪɟɬɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 

ɩɪɢɦɢɬɢɜɧɵɟ ɫɩɨɫɨɛɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ: ɩɨɞɡɨɪɧɵɟ ɬɪɭɛɵ ɫ 
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ɧɚɧɟɫёɧɧɵɦɢ ɦɟɬɤɚɦɢ ɪɚɫɫɬɨɹɧɢɣ, ɪɢɦɫɤɢɟ ɥɭɱɧɢɤɢ ɧɚɞɟɜɚɥɢ ɦɚɫɤɢ ɞɥɹ 

ɥɭɱɲɟɝɨ ɩɪɢɰɟɥɢɜɚɧɢɹ ɜ ɛɨɸ ɢ ɩɪɨɱɢɟ. Ɉɬɰɨɦ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɛɵɥɚ 

ɜɢɪɬɭɚɥɶɧɚɹ ɪɟɚɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɢɦɟɥɚ ɪɟɚɥɢɡɚɰɢɢ ɟɳё ɜ 50ɯ ɝɨɞɚɯ. Ɇɨɪɬɨɧ 

ɏɟɣɥɢɝ, ɤɨɬɨɪɵɣ ɹɜɥɹɥɫɹ ɩɟɪɜɨɢɡɨɛɪɟɬɚɬɟɥɟɦ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ 1962 

ɝɨɞɭ 28 ɚɜɝɭɫɬɚ ɡɚɩɚɬɟɧɬɨɜɚɥ ɫɢɦɭɥɹɬɨɪ “Sensorama”. 

ɗɬɨ ɛɵɥɨ ɭɫɬɪɨɣɫɬɜɨ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɧɨ ɨɧɨ ɞɚɥɨ ɨɝɪɨɦɧɵɣ 

ɬɨɥɱɨɤ ɤ ɪɚɡɜɢɬɢɸ ɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɬɚɤɠɟ. 

ȼ 1963 ɝɨɞɭ ɚɦɟɪɢɤɚɧɫɤɢɣ ɭɱёɧɵɣ, ɩɪɨɮɟɫɫɨɪ Ƚɚɪɜɚɪɞɚ Ⱥɣɜɟɧ ɋɚɡɟɪɥɟɧɞ 

ɜɦɟɫɬɟ ɫɨ ɫɜɨɢɦ ɫɬɭɞɟɧɬɨɦ Ȼɨɛɨɦ ɋɩɪɚɭɥɨɦ ɢɡɨɛɪɟɬɚɸɬ ɬɪёɯɦɟɪɧɵɣ ɞɢɫɩɥɟɣ, 

ɤɨɬɨɪɵɣ ɧɚɞɟɜɚɟɬɫɹ ɧɚ ɝɨɥɨɜɭ, ɢɦɟɸɳɢɣ ɧɟɨɮɢɰɢɚɥɶɧɨɟ ɧɚɡɜɚɧɢɟ «Ⱦɚɦɨɤɥɨɜ 

ɦɟɱ». ɋɜɨё ɧɚɡɜɚɧɢɟ ɨɧ ɩɨɥɭɱɢɥ ɡɚ ɨɝɪɨɦɧɵɣ ɜɟɫ ɢɡ-ɡɚ ɤɨɬɨɪɨɝɨ ɲɥёɦ 

ɩɪɢɯɨɞɢɥɨɫɶ ɤɪɟɩɢɬɶ ɤ ɩɨɬɨɥɤɭ (ɪɢɫɭɧɨɤ 2). ɂɡɨɛɪɚɠɟɧɢɟ ɜ ɷɬɢ ɨɱɤɢ 

ɩɟɪɟɞɚɜɚɥɨɫɶ ɫ ɤɨɦɩɶɸɬɟɪɚ. ɇɚ ɞɢɫɩɥɟɟ ɤɚɪɬɢɧɤɚ ɦɟɧɹɥɚ ɩɟɪɫɩɟɤɬɢɜɭ ɩɪɢ 

Ɋɢɫɭɧɨɤ 1 – ɂɡɨɛɪɚɠɟɧɢɟ ɫɢɦɭɥɹɬɨɪɚ sensorama 
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ɞɜɢɠɟɧɢɢ ɝɨɥɨɜɵ. ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ ɹɜɥɹɥɨɫɶ ɛɨɥɶɲɢɦ ɩɪɨɪɵɜɨɦ ɬɨɝɨ ɜɪɟɦɟɧɢ 

[2]. 

 

ȼ 1978 ɝɨɞɭ ɩɪɨɮɟɫɫɨɪɨɦ Ɍɨɪɨɧɬɫɤɨɝɨ ɭɧɢɜɟɫɬɢɬɟɬɚ ɋɬɢɜɨɦ Ɇɷɧɧɨɦ ɛɵɥɚ 

ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ EyeTap. ɗɬɨ ɧɟɛɨɥɶɲɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɨɯɨɠɟɟ ɧɚ ɨɱɤɢ, 

ɤɨɬɨɪɨɟ ɤɪɟɩɢɥɨɫɶ ɧɚ ɝɨɥɨɜɭ ɢ ɩɟɪɟɯɜɚɬɵɜɚɥɨ ɢɡɨɛɪɚɠɟɧɢɟ, ɩɨɫɬɭɩɚɸɳɟɟ ɜ ɝɥɚɡ, 

ɨɛɪɚɛɚɬɵɜɚɹ ɟɝɨ ɢ ɩɟɪɟɞɚɜɚɹ ɞɚɥɶɲɟ ɜ ɝɥɚɡ. Ʉɨɦɩɶɸɬɟɪ, ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ 

ɢɡɨɛɪɚɠɟɧɢɟ, ɧɚɯɨɞɢɥɫɹ ɜ ɪɸɤɡɚɤɟ ɡɚ ɫɩɢɧɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɥɨ ɭɫɬɪɨɣɫɬɜɭ ɛɵɬɶ 

ɦɨɛɢɥɶɧɵɦ. ɉɨɫɬɟɩɟɧɧɨ ɷɬɢ ɨɱɤɢ ɫɬɚɧɨɜɢɥɢɫɶ ɦɟɧɶɲɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɟɟ [3]. 

Ɍɟɪɦɢɧ «Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ» ɛɵɥ ɜɜɟɞёɧ ɜ 1992 ɝɨɞɭ ɫɨɬɪɭɞɧɢɤɚɦɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɤɨɦɩɚɧɢɢ Ȼɨɢɧɝ Ɍɨɦɨɦ Ʉɨɞɟɥɥɨɦ ɢ Ⱦɷɜɢɞɨɦ 

Ɇɚɣɡɟɥɥɨɦ. Ɉɧɢ ɭɥɭɱɲɢɥɢ ɫɛɨɪɨɱɧɵɣ ɩɪɨɰɟɫɫ ɫɚɦɨɥёɬɨɜ ɢ ɪɚɡɪɚɛɨɬɚɥɢ ɫɢɫɬɟɦɭ 

ɩɪɨɰɟɞɭɪ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɥɢ ɢɧɠɟɧɟɪɚɦ ɜɢɞɟɬɶ ɧɭɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɟɬɚɥɹɯ, 

ɱɬɨ ɩɨɡɜɨɥɹɥɨ ɫɟɪɶёɡɧɨ ɭɫɤɨɪɢɬɶ ɩɪɨɰɟɫɫ ɫɛɨɪɤɢ. ɗɬɨ ɛɵɥɢ ɲɥɟɦɵ ɫ 

ɩɨɥɭɩɪɨɡɪɚɱɧɵɦɢ ɞɢɫɩɥɟɹɦɢ, ɤɨɬɨɪɵɟ ɜɵɬɟɫɧɢɥɢ ɮɚɧɟɪɧɵɟ ɡɧɚɤɢ ɫ 

ɨɛɨɡɧɚɱɟɧɢɹɦɢ. ɗɬɚ ɬɟɯɧɨɥɨɝɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɦɩɚɧɢɢ Ȼɨɢɧɝ ɞɨ ɫɢɯ ɩɨɪ. 

Ȼɥɚɝɨɞɚɪɹ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɚɡɜɢɬɢɸ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ ɞɨɩɨɥɧɟɧɧɚɹ 

ɪɟɚɥɶɧɨɫɬɶ ɫɢɥɶɧɨ ɭɫɤɨɪɢɥɚ ɫɜɨё ɪɚɡɜɢɬɢɟ [4]. 

Ⱥ ɜ 1995 ɝɨɞɭ Ⱦɠɭɧ Ɋɟɤɢɦɨɬɨ ɫɨɛɪɚɥ NaviCam – ɩɪɨɬɨɬɢɩ ɦɨɛɢɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɜ ɬɨɦ ɜɢɞɟ, ɤɨɬɨɪɵɣ ɫɟɣɱɚɫ ɩɪɢɜɵɱɟɧ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɦɚɪɬɮɨɧɨɜ. 

Ɋɢɫɭɧɨɤ 2 – «Ⱦɚɦɨɤɥɨɜ ɦɟɱ» 
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ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɹɥɨ ɢɡ ɞɢɫɩɥɟɹ ɢ ɤɚɦɟɪɵ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɫɬɨɪɨɧɵ. 

Ʉɨɦɩɶɸɬɟɪ, ɩɨɞɤɥɸɱɟɧɧɵɣ ɤ ɇɚɜɢɤɚɦ ɨɛɪɚɛɚɬɵɜɚɥ ɢɡɨɛɪɚɠɟɧɢɟ, ɨɩɪɟɞɟɥɹɹ 

ɪɚɡɥɢɱɧɵɟ ɦɟɬɤɢ ɢ ɜɵɜɨɞɢɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ. 

ȼ ɫɥɟɞɭɸɳɟɦ ɠɟ ɝɨɞɭ ɨɧ ɢ ɘɞɠɢ Ⱥɹɬɰɭɤɚ ɫɨɡɞɚɥɢ Ɇɚɬɪɢɱɧɵɣ ɦɟɬɨɞ ɢɥɢ 

CyberCode. ɉɨɡɜɨɥɹɸɳɢɣ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɤ, ɩɨɯɨɠɢɯ ɧɚ QR ɤɨɞ ɨɩɢɫɵɜɚɬɶ 

ɜɢɪɬɭɚɥɶɧɵɟ ɢ ɪɟɚɥɶɧɵɟ ɨɛɴɟɤɬɵ. ɗɬɨ ɩɨɡɜɨɥɹɥɨ ɜɧɨɫɢɬɶ ɬɪёɯɦɟɪɧɵɟ ɦɨɞɟɥɢ ɜ 

ɪɟɚɥɶɧɵɣ ɦɢɪ ɛɥɚɝɨɞɚɪɹ ɷɬɢɦ ɦɟɬɤɚɦ [5]. 

ȼ 1999 ɝɨɞɭ ɇȺɋȺ ɩɪɢɦɟɧɢɥɚ ɫɢɫɬɟɦɭ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ ɫɜɨёɦ 

ɤɨɫɦɢɱɟɫɤɨɦ ɚɩɩɚɪɚɬɟ ɂɤɫ-38, ɤɨɬɨɪɵɣ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɚɥɶɧɨɣ ɜɢɞɢɦɨɫɬɢ 

ɢ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɨɬɨɛɪɚɠɚɥ ɨɛɴɟɤɬɵ ɧɚ ɡɟɦɥɟ. 

ȼ ɬɨɦ ɠɟ ɝɨɞɭ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɩɟɪɜɚɹ ɛɢɛɥɢɨɬɟɤɚ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

ARToolKit. ȼ ɧɟɣ ɛɵɥɚ ɪɟɚɥɢɡɨɜɚɧɚ ɫɢɫɬɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɢ 

ɩɨɥɨɠɟɧɢɹ ɤɚɦɟɪɵ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɦɭ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɜɢɪɬɭɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ [6].  

1.3 Ⱦɨɩɨɥɧɟɧɧɚя ɪɟɚɥɶɧɨɫɬɶ ɜ ɧɚɫɬɨящɟɟ ɜɪɟɦя 

 
ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɬɟɯɧɨɥɨɝɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɢ ɩɪɨɞɨɥɠɚɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɜ 

ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ.  

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɡɪɟɥɨɫɬɢ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 

ɚɧɚɥɢɬɢɤɚɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɤɨɦɩɚɧɢɢ Gartner ɜ ɚɜɝɭɫɬɟ 2018 ɝɨɞɚ. 
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Ɇɵ ɜɢɞɢɦ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɜ ɧɢɠɧɟɣ 

ɬɨɱɤɟ ɪɚɡɨɱɚɪɨɜɚɧɢɹ, ɧɨ ɷɬɨ ɧɟ ɡɧɚɱɢɬ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɛɭɞɟɬ ɡɚɛɵɬɚ. ɉɨ ɝɪɚɮɢɤɭ 

ɜɢɞɧɨ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɞɚɥɶɲɟ ɛɭɞɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɢ ɟɣ ɧɭɠɧɨ ɜɪɟɦɹ ɞɥɹ ɪɨɫɬɚ ɢ 

ɜɧɟɞɪɟɧɢɹ. Ⱥɧɚɥɢɬɢɤɢ Gartner ɫɱɢɬɚɸɬ, ɱɬɨ «ɩɥɚɬɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ» ɛɭɞɟɬ 

ɞɨɫɬɢɝɧɭɬɨ ɱɟɪɟɡ 5-10 ɥɟɬ ɢ ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɫɬɚɧɟɬ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ ɧɚɲɟɣ ɠɢɡɧɢ [7].  

1.4 ɋɮɟɪɵ ɩɪɢɦɟɧɟɧɢя 

 
ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɨɥɭɱɚɟɬ 

ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɠɢɡɧɢ.  

1.4.1 Ɋɚɡɜɥɟɱɟɧɢя 

 
Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɜɧɟɫɥɚ ɫɜɨɣ ɜɤɥɚɞ ɜ ɫɮɟɪɭ ɪɚɡɜɥɟɱɟɧɢɣ ɢ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɢɝɪɨɜɨɣ ɢɧɞɭɫɬɪɢɢ. ȼ ɲɭɬɟɪɚɯ ɨɬ ɩɟɪɜɨɝɨ ɥɢɰɚ 

ɬɚɤɢɟ ɷɥɟɦɟɧɬɵ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɩɚɬɪɨɧɨɜ, ɡɞɨɪɨɜɶɹ – ɷɬɨ ɬɨɠɟ ɞɨɩɨɥɧɟɧɧɚɹ 

Ɋɢɫɭɧɨɤ 3 – Ƚɪɚɮɢɤ ɡɪɟɥɨɫɬɢ ɬɟɯɧɨɥɨɝɢɣ ɨɬ ɤɨɦɩɚɧɢɢ Gartner 
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ɪɟɚɥɶɧɨɫɬɶ, ɧɨ ɞɥɹ ɜɚɲɟɝɨ ɩɟɪɫɨɧɚɠɚ. ɋɟɣɱɚɫ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɦɧɨɝɨ ɪɚɡɥɢɱɧɵɯ 

ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɩɨɩɭɥɹɪɧɵɯ ɦɨɛɢɥɶɧɵɯ ɩɥɚɬɮɨɪɦɚɯ iOS ɢ Android. ɇɨ ɟɳё ɜ 

2000ɯ ɝɨɞɚɯ ɜɵɲɟɥ ɩɨɪɬ ɥɟɝɟɧɞɚɪɧɨɣ ɢɝɪɵ Quake ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ, ɨɧ ɬɚɤ ɢ ɧɚɡɵɜɚɥɫɹ ARQuake. ɗɬɚ ɦɨɞɢɮɢɤɚɰɢɹ ɩɨɡɜɨɥɹɥɚ ɢɝɪɚɬɶ ɜ 

ɲɭɬɟɪ ɩɪɹɦɨ ɧɚ ɭɥɢɰɟ. ȼ ɧɚɲɟ ɜɪɟɦɹ ɜɫё ɱɚɳɟ ɩɨɹɜɥɹɸɬɫɹ ɩɪɨɟɤɬɵ, ɜ ɤɨɬɨɪɵɯ 

ɫɚɦɨɦɭ ɦɨɠɧɨ ɫɬɚɬɶ ɝɟɪɨɟɦ ɲɭɬɟɪɚ.  

ȼ 2016 ɝɨɞɭ ɫɬɭɞɢɹ Nyantic ɜɵɩɭɫɬɢɥɚ ɢɝɪɭ Pokemon Go, ɤɨɬɨɪɚɹ ɨɛɪɟɥɚ 

ɧɟɜɟɪɨɹɬɧɵɣ ɭɫɩɟɯ ɢ ɫɬɚɥɚ ɩɨɩɭɥɹɪɧɨɣ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ. ɗɬɭ ɢɝɪɭ ɫɤɚɱɚɥɢ 

ɛɨɥɟɟ ɫɬɚ ɦɢɥɥɢɨɧɨɜ ɱɟɥɨɜɟɤ. Ɉɧɚ ɡɚɫɬɚɜɢɥɚ ɦɧɨɝɢɯ ɥɸɞɟɣ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 

ɫɜɟɠɟɦ ɜɨɡɞɭɯɟ, ɬɚɤ ɤɚɤ ɢɝɪɚɬɶ ɜ ɧɟё ɧɭɠɧɨ ɛɵɥɨ ɧɚ ɭɥɢɰɚɯ ɝɨɪɨɞɚ.  

 

Ɍɚɤɠɟ ɬɚɤɢɟ ɛɨɥɶɲɢɟ ɤɨɦɩɚɧɢɢ, ɤɚɤ Ʌɟɝɨ ɢ Ⱦɢɫɧɟɣ, ɪɚɡɜɢɜɚɸɬ ɷɬɭ 

ɬɟɯɧɨɥɨɝɢɸ ɜ ɢɝɪɚɯ ɞɥɹ ɞɟɬɟɣ. Ɉɝɪɨɦɧɵɣ ɜɤɥɚɞ ɬɚɤɠɟ ɜɧɨɫɢɬ ɤɨɦɩɚɧɢɹ Apple, 

ɩɨɤɚɡɵɜɚɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɜɨɟɝɨ ɮɪɟɣɦɜɨɪɤɚ ARKit, ɬɚɤ ɤɚɤ ɜɢɞɢɬ ɛɨɥɶɲɭɸ 

ɩɟɪɫɩɟɤɬɢɜɭ ɪɚɡɜɢɬɢɹ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ [8]. 

Ɋɚɡɭɦɟɟɬɫɹ, ɪɚɡɜɥɟɱɟɧɢɹ – ɷɬɨ ɧɟ ɫɚɦɚɹ ɩɨɥɟɡɧɚɹ ɫɮɟɪɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɧɨ ɢɝɪɵ ɫɩɨɫɨɛɫɬɜɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɦɭ ɪɚɡɜɢɬɢɸ 

ɬɟɯɧɨɥɨɝɢɢ. 

 

Ɋɢɫɭɧɨɤ 4 – ɋɚɦɚɹ ɩɨɩɭɥɹɪɧɚɹ ɢɝɪɚ ɞɨɩɨɥɧɟɧɧɨɣ 
ɪɟɚɥɶɧɨɫɬɢ «Pokemon Go» 
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1.4.2 ȼɨɟɧɧɨɟ ɞɟɥɨ 

 
Ɇɚɤɫɢɦɚɥɶɧɵɯ ɭɫɩɟɯɨɜ ɜ ɩɪɢɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɞɨɫɬɢɝɥɚ ɜɨɟɧɧɚɹ 

ɨɬɪɚɫɥɶ, ɤɨɬɨɪɚɹ ɹɜɥɹɥɚɫɶ ɟё ɨɫɧɨɜɨɩɨɥɨɠɧɢɤɨɦ. Ⱦɥɹ ɜɨɟɧɧɵɯ ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ 

ɢɧɬɟɪɟɫɧɚ ɬɟɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɜɨɞɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɧɚ ɷɤɪɚɧ ɲɥɟɦɚ, ɧɚ ɥɨɛɨɜɨɟ 

ɫɬɟɤɥɨ ɢ ɬɚɤ ɞɚɥɟɟ.  

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɚɦɟɪɢɤɚɧɫɤɨɣ ɚɪɦɢɢ ɭɠɟ ɩɪɢɦɟɧɹɟɬɫɹ ɫɢɫɬɟɦɚ 

HUD1.0: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɵɣ ɩɪɢɛɨɪ ɧɨɱɧɨɝɨ ɜɢɞɟɧɢɹ, ɜ 

ɤɨɬɨɪɵɣ ɜɫɬɪɨɟɧɵ ɮɭɧɤɰɢɢ ɬɟɩɥɨɜɢɡɨɪɚ. Ⱥ ɬɚɤɠɟ ɩɪɢɛɨɪ ɩɪɨɟɰɢɪɭɟɬ ɜ ɦɨɧɨɤɥɶ 

ɧɚ ɲɥɟɦɟ ɰɟɥɟɭɤɚɡɚɬɟɥɶ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɤɭɞɚ ɩɨɩɚɞёɬ ɩɭɥɹ ɩɪɢ ɬɟɤɭɳɟɦ 

ɩɨɥɨɠɟɧɢɢ ɫɬɜɨɥɚ.  

ɉɨɞɨɛɧɵɟ ɨɛɥɟɝɱёɧɧɵɟ ɩɪɢɛɨɪɵ ɭɠɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɞɨɫɬɭɩɧɵ ɜɨɟɧɧɵɦ. 

Ȼɚɥɥɢɫɬɢɱɟɫɤɢɣ ɤɚɥɶɤɭɥɹɬɨɪ ɨɬ ɤɨɦɩɚɧɢɢ TrackingPoint ɩɨɡɜɨɥɹɟɬ ɫɧɚɣɩɟɪɭ 

ɞɟɥɚɬɶ ɪɚɫɱёɬɵ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɛɨɥɟɟ ɬɨɱɧɵɟ ɜɵɫɬɪɟɥɵ ɛɟɡ ɩɨɦɨɳɢ ɧɚɩɚɪɧɢɤɚ-

ɫɩɨɬɬɟɪɚ. 

ȼ ɷɬɨɦ ɝɨɞɭ ɞɨɥɠɟɧ ɜɵɣɬɢ ɧɨɜɵɣ ɩɪɢɛɨɪ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɞɥɹ 

ɜɨɟɧɧɵɯ HUD3.0. Ɉɧ ɫɦɨɠɟɬ ɩɪɨɟɰɢɪɨɜɚɬɶ ɧɚ ɪɟɚɥɶɧɵɣ ɦɢɪ ɩɨɥɧɨɫɬɶɸ 

ɰɢɮɪɨɜɵɟ ɫɥɨɢ ɦɟɫɬɧɨɫɬɢ, ɜɨɡɦɨɠɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜɪɚɝɨɜ, ɩɥɚɧɵ ɷɬɚɠɟɣ, ɦɨɞɟɥɢ 

ɡɞɚɧɢɣ ɢ ɦɧɨɝɨ ɞɪɭɝɨɣ ɪɚɡɧɨɣ ɢɧɮɨɪɦɚɰɢɢ [9]. 

1.4.3 ɉɪɨɢɡɜɨɞɫɬɜɨ 

 
Ʉɚɤ ɭɠɟ ɛɵɥɨ ɨɩɢɫɚɧɨ ɜ ɢɫɬɨɪɢɢ, ɩɟɪɜɵɦ, ɤɬɨ ɫɬɚɥ ɩɪɢɦɟɧɹɬɶ 

ɞɨɩɨɥɧɟɧɧɭɸ ɪɟɚɥɶɧɨɫɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɫɬɚɥɚ ɤɨɦɩɚɧɢɹ Boing. ȼ ɚɜɢɚɰɢɨɧɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɱɟɧɶ ɜɚɠɧɚ ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɩɨɷɬɨɦɭ 

ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɩɪɢ ɫɛɨɪɤɟ ɫɚɦɨɥёɬɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦ. ȼ 

ɛɨɪɬɨɜɵɯ ɫɢɫɬɟɦɚɯ ɦɧɨɠɟɫɬɜɨ ɤɨɦɩɨɧɟɧɬɨɜ ɫɜɹɡɚɧɵ ɫɢɫɬɟɦɨɣ ɩɪɨɜɨɞɨɜ. 

ɍɤɥɚɞɤɚ ɢ ɫɨɟɞɢɧɟɧɢɟ ɤɚɛɟɥɟɣ ɡɚɧɢɦɚɟɬ ɨɱɟɧɶ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɢ ɬɪɟɛɭɟɬ 

ɛɨɥɶɲɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. ɉɨɷɬɨɦɭ ɩɨɫɥɟɞɧɢɟ 20 ɥɟɬ ɤɨɦɩɚɧɢɹ Boing ɢɫɤɚɥɚ 

ɫɩɨɫɨɛ ɭɩɪɨɫɬɢɬɶ ɷɬɨɬ ɩɪɨɰɟɫɫ. ɂ ɜ 2014 ɝɨɞɭ ɧɚɲɥɚ ɪɟɲɟɧɢɟ ɧɚ ɩɥɚɬɮɨɪɦɟ 

ɨɱɤɨɜ Google Glass. ɋ ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ ɨɩɟɪɚɬɨɪ ɜɢɞɢɬ ɜ ɨɱɤɚɯ ɜɢɡɭɚɥɶɧɭɸ 

ɞɨɪɨɠɧɭɸ ɤɚɪɬɭ ɩɨ ɫɛɨɪɤɟ ɤɨɧɤɪɟɬɧɨɝɨ ɠɝɭɬɚ. 
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ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɢɡ ɞɨɤɥɚɞɚ ɤɨɦɩɚɧɢɢ Boing ɩɨ ɩɪɨɟɤɬɭ, «ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

Google Glass ɩɨɡɜɨɥɢɥɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɱɟɬɜɟɪɬɶ ɢ ɫɨɤɪɚɬɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɨɲɢɛɨɤ ɜɞɜɨɟ» [10]. 

ȿɳё ɨɞɧɢɦ ɩɪɢɦɟɪɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ 

ɚɜɢɚɰɢɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɧɢɹ Lockheed Martin, ɝɞɟ 

ɜɧɟɞɪɟɧɢɟɦ ɩɪɨɟɤɬɚ ɡɚɧɢɦɚɥɚɫɶ ɤɨɦɩɚɧɢɹ NGRAIN. ȼ ɷɬɨɣ ɤɨɦɩɚɧɢɢ 

ɞɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɠɟɧɟɪɚɦɢ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ 

ɫɛɨɪɤɢ ɫɚɦɨɥёɬɚ F-35. ɉɨɞɫɤɚɡɤɢ ɩɨ ɫɛɨɪɤɟ ɫɚɦɨɥёɬɚ ɜɵɜɨɞɹɬɫɹ ɧɚ ɨɱɤɢ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ Epson Moverio BT-200, ɤɨɬɨɪɵɟ ɨɛɨɪɭɞɨɜɚɧɵ 

ɞɚɬɱɢɤɚɦɢ ɝɥɭɛɢɧɵ ɢ ɞɜɢɠɟɧɢɹ. Ʉɨɝɞɚ ɫɛɨɪɳɢɤ ɦɨɧɬɢɪɭɟɬ ɞɟɬɚɥɶ, ɜ ɨɱɤɚɯ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɨɧ ɜɢɞɢɬ ɜ ɤɚɤɨɦ ɩɨɪɹɞɤɟ ɫɨɜɟɪɲɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɟɣɫɬɜɢɹ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɨɰɟɫɫ ɧɚɩɨɦɢɧɚɟɬ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɬɨɪɚ LEGO, ɤɨɝɞɚ 

ɨɬ ɪɚɛɨɱɟɝɨ ɬɪɟɛɭɟɬɫɹ ɥɢɲɶ ɞɟɣɫɬɜɨɜɚɬɶ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ.  

ɉɨ ɞɚɧɧɵɦ ɤɨɦɩɚɧɢɢ NGRAIN ɬɚɤɨɣ ɩɨɞɯɨɞ ɫɛɨɪɤɢ ɩɨɡɜɨɥɹɟɬ ɢɧɠɟɧɟɪɚɦ 

ɪɚɛɨɬɚɬɶ ɧɚ 30 ɩɪɨɰɟɧɬɨɜ ɛɵɫɬɪɟɟ ɢ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 96 ɩɪɨɰɟɧɬɨɜ [11]. 

Ɋɢɫɭɧɨɤ 5 – ɉɪɨɰɟɫɫ ɫɛɨɪɤɢ ɠɝɭɬɚ ɤɚɛɟɥɟɣ ɫɚɦɨɥёɬɚ Boing 
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ȼ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɚɤɠɟ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɩɪɢɦɟɧɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. Ɉɪɝɚɧɢɡɚɰɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɱɚɫɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɥɨɠɧɵɦɢ ɪɚɛɨɱɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɱɬɨ 

ɫɩɨɫɨɛɧɨ ɜɵɡɜɚɬɶ ɨɲɢɛɤɢ, ɩɪɨɫɬɨɢ ɢ ɫɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ.  

Ʉɨɧɰɟɪɧ Fiat Chrysler Automobiles ɩɪɢɦɟɧɢɥ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɩɪɨɟɤɰɢɨɧɧɭɸ 

ɫɢɫɬɟɦɭ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ OPS Solution. ɗɬɚ ɫɢɫɬɟɦɚ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ 

ɫɛɨɪɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɤɚɡɵɜɚɟɬ ɪɚɛɨɱɢɦ ɩɨɥɧɭɸ ɧɚɝɥɹɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɫɥɟɞɭɸɳɟɦ ɲɚɝɟ ɫɛɨɪɤɢ. ɉɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɛɵɥ ɩɪɨɜɟɞёɧ 

ɷɤɫɩɟɪɢɦɟɧɬ. ɉɟɪɟɞ ɪɚɛɨɱɢɦɢ ɫɬɨɹɥɚ ɡɚɞɚɱɚ ɫɨɛɪɚɬɶ ɡɭɛɱɚɬɵɟ ɩɟɪɟɞɚɱɢ ɢ ɰɟɩɢ. 

ɗɤɫɩɟɪɢɦɟɧɬ ɫɨɫɬɨɹɥ ɢɡ ɞɟɫɹɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɲɚɝɨɜ. ɋɨɬɪɭɞɧɢɤɚɦ ɛɵɥɨ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɭɠɧɵɟ ɤɨɦɩɥɟɤɬɭɸɳɢɟ, ɩɪɨɜɟɫɬɢ ɭɫɬɚɧɨɜɤɭ ɢ ɭɛɟɞɢɬɶɫɹ, 

ɱɬɨ ɜɫё ɛɵɥɨ ɫɞɟɥɚɧɨ ɩɪɚɜɢɥɶɧɨ. Ɉɞɧɚ ɱɚɫɬɶ ɪɚɛɨɱɢɯ ɩɪɨɜɨɞɢɥɚ ɷɤɫɩɟɪɢɦɟɧɬ, 

ɢɫɩɨɥɶɡɭɹ ɫɬɚɧɞɚɪɬɧɵɟ ɛɭɦɚɠɧɵɟ ɢɧɫɬɪɭɤɰɢɢ, ɚ ɞɪɭɝɚɹ, ɢɫɩɨɥɶɡɭɹ ɢɧɫɬɪɭɦɟɧɬɵ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɫɨɤɪɚɳɟɧɢɟ ɱɢɫɥɚ ɨɲɢɛɨɤ ɫɨɫɬɚɜɢɥɨ 80 

ɩɪɨɰɟɧɬɨɜ, ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ – 38 ɩɪɨɰɟɧɬɨɜ, ɚ ɬɚɤɠɟ 

ɭɜɟɥɢɱɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ – 82 ɩɪɨɰɟɧɬɚ. 

Ɋɢɫɭɧɨɤ 6 – ɋɛɨɪɨɱɧɵɣ ɩɪɨɰɟɫɫ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ OPS Solution 
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Ⱥ ɬɚɤɠɟ ɤɨɦɩɚɧɢɹ Volkswagen ɩɪɢɦɟɧɢɥɚ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɧɚ ɫɜɨёɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɇɚ ɫɜɨёɦ ɡɚɜɨɞɟ ɜ ȼɨɥɶɫɛɭɪɝɟ ɨɧɚ ɢɫɩɨɥɶɡɭɟɬ 

ɨɱɤɢ Google Glass ɩɪɢ ɤɨɦɩɥɟɤɬɚɰɢɢ ɡɚɤɚɡɨɜ. Ɉɧɢ ɩɨɤɚɡɵɜɚɸɬ ɪɚɛɨɬɧɢɤɭ ɜɫɸ 

ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ, ɝɞɟ ɧɚɯɨɞɹɬɫɹ ɧɭɠɧɵɟ ɞɟɬɚɥɢ [12]. 

 

ɉɟɪɜɨɟ ɠɟ ɪɨɫɫɢɣɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɛɵɥɨ 

ɜɵɩɭɳɟɧɨ ɤɨɦɩɚɧɢɟɣ VR Corp ɞɥɹ ɷɥɟɤɬɪɨɦɨɧɬɚɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɋɭɤɨɜɨɞɫɬɜɨ ɤɨɦɩɚɧɢɢ ɫɬɨɥɤɧɭɥɢɫɶ ɫ ɩɪɨɛɥɟɦɨɣ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɧɨɜɵɯ 

ɤɚɞɪɨɜ. Ɇɧɨɠɟɫɬɜɨ ɫɢɥ ɢ ɜɪɟɦɟɧɢ ɬɪɚɬɢɥɨɫɶ ɧɚ ɨɛɭɱɟɧɢɟ ɧɨɜɵɯ ɫɨɬɪɭɞɧɢɤɨɜ. ȼ 

ɢɬɨɝɟ ɛɵɥɨ ɫɨɡɞɚɧɨ ɩɪɢɥɨɠɟɧɢɟ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɥɸɛɨɣ ɫɨɬɪɭɞɧɢɤ ɦɨɝ 

ɧɚɜɟɫɬɢ ɧɚ ɫɜɨɣ ɬɟɥɟɮɨɧ ɧɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɭɸ ɫɯɟɦɭ ɢ ɩɨɥɭɱɢɬɶ ɩɨɥɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɨɞɪɨɛɧɨɫɬɹɯ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ, ɜɤɥɸɱɚɹ ɜɫɟ ɟɝɨ 

ɤɨɦɩɥɟɤɬɭɸɳɢɟ. Ɉɫɨɛɟɧɧɨ ɬɚɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɚɤɬɭɚɥɶɧɨ ɞɥɹ ɧɨɜɵɯ ɪɚɛɨɬɧɢɤɨɜ 

ɛɟɡ ɨɩɵɬɚ ɪɚɛɨɬɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɜɨɞɧɵɣ ɤɭɪɫ ɨɛɭɱɟɧɢɹ ɫɨɤɪɚɬɢɥɫɹ ɡɚ ɫɱёɬ 

ɬɨɝɨ, ɱɬɨ ɧɨɜɵɣ ɫɩɟɰɢɚɥɢɫɬ ɦɨɠɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɜɫɟ ɩɨɞɪɨɛɧɨɫɬɢ 

ɧɚ ɫɜɨёɦ ɫɦɚɪɬɮɨɧɟ ɛɟɡ ɩɨɦɨɳɢ ɨɤɪɭɠɚɸɳɢɯ [13]. 

Ɋɢɫɭɧɨɤ 7 – Ʉɨɦɩɥɟɤɬɚɰɢɹ ɡɚɤɚɡɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Google 
Glass 
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Ɍɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɬ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ 

ɨɛɭɱɟɧɢɸ ɧɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ȼɧɟɞɪɟɧɢɟ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɨ ɢ ɦɨɠɟɬ ɫɢɥɶɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɜɪɟɦɟɧɧɵɟ ɢ 

ɮɢɧɚɧɫɨɜɵɟ ɡɚɬɪɚɬɵ. 

1.4.4 Ɇɟɞɢɰɢɧɚ 

 
ɇɚɢɛɨɥɟɟ ɩɨɥɟɡɧɨɣ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫɬɚɧɨɜɢɬɫɹ ɜ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ ɢ ɦɟɞɢɰɢɧɟ. Ɍɚɤ ɤɚɤ ɷɬɚ ɫɮɟɪɚ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɨɝɪɨɦɧɵɣ ɩɥɚɫɬ 

ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɪɨɳɟ ɨɫɜɨɢɬɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ.  

Ɉɫɧɨɜɚɬɟɥɶ Medical Realities ɒɚɮɢ Ⱥɯɦɟɞ ɢɫɩɨɥɶɡɭɟɬ Google Glass ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. Ɂɚɩɢɫɢ ɷɬɢɯ ɨɩɟɪɚɰɢɣ 

ɫɦɨɬɪɹɬ ɨɤɨɥɨ 14 ɬɵɫɹɱ ɫɬɭɞɟɧɬɨɜ ɢɡ 32 ɫɬɪɚɧ ɦɢɪɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɝɨɪɚɡɞɨ 

ɛɵɫɬɪɟɟ ɩɪɨɣɬɢ ɩɪɨɝɪɚɦɦɭ ɨɛɭɱɟɧɢɹ [14]. 

ȼɵɭɱɢɬɶ ɚɧɚɬɨɦɢɸ – ɨɛɹɡɚɧɧɨɫɬɶ ɥɸɛɨɝɨ, ɤɬɨ ɢɡɭɱɚɟɬ ɦɟɞɢɰɢɧɭ. 

ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɫɭɪɫɨɜ ɞɥɹ ɷɬɨɝɨ: ɭɱɟɛɧɢɤɢ, ɝɪɚɮɢɤɢ ɢ ɬɚɤ 

ɞɚɥɟɟ. ɇɨ ɮɪɚɧɰɭɡɫɤɢɟ ɢɧɠɟɧɟɪɵ ɢɡ ARnatomy ɯɨɬɹɬ ɫɞɟɥɚɬɶ ɫɩɨɫɨɛɵ ɢɡɭɱɟɧɢɹ 

ɩɪɨɞɭɤɬɢɜɧɟɣ. Ɉɧɢ ɩɪɨɦɚɪɤɢɪɨɜɚɥɢ ɭɱɟɛɧɵɣ ɧɚɛɨɪ ɤɨɫɬɟɣ, ɞɚɥɟɟ ɫɨɡɞɚɥɢ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɩɪɨɟɰɢɪɭɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɟɞɦɟɬɟ ɧɚ 

ɷɤɪɚɧ ɝɚɪɧɢɬɭɪɵ [15]. 

Ȼɥɚɝɨɞɚɪɹ ɨɱɤɚɦ Google Glass, ɛɪɢɝɚɞɚ ɯɢɪɭɪɝɨɜ ɢɡ ɭɧɢɜɟɪɫɢɬɟɬɚ Ⱥɥɚɛɚɦɵ 

ɩɪɨɜɟɥɚ ɩɟɪɜɭɸ ɨɩɟɪɚɰɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ. Ɉɩɟɪɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Google Glass ɭɠɟ ɧɟɨɞɧɨɤɪɚɬɧɨ 

ɩɪɨɜɨɞɢɥɢɫɶ, ɧɨ ɷɬɢ ɯɢɪɭɪɝɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɬɚɤɠɟ ɬɟɯɧɨɥɨɝɢɸ VIPAAR(Virtual 

Interactive Presence in Augmented Reality). VIPAAR – ɬɟɯɧɨɥɨɝɢɹ, ɫɨɡɞɚɧɧɚɹ 

ɭɱёɧɵɦɢ ɢɡ Ⱥɥɚɛɚɦɵ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɩɪɨɜɨɞɢɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

ɢɧɬɟɪɚɤɬɢɜɧɭɸ ɞɜɭɫɬɨɪɨɧɧɸɸ ɤɨɧɮɟɪɟɧɰɢɸ. ȼ ɨɩɟɪɚɰɢɢ ɭɱɚɫɬɜɨɜɚɥɢ ɞɜɚ 

ɯɢɪɭɪɝɚ: Ɏɚɧɢ Ⱦɚɧɬɭɥɭɪɢ ɢ Ȼɪɟɧɬ ɉɨɧɫɟ. ɂɞɟɹ ɬɟɯɧɨɥɨɝɢɢ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, 

ɱɬɨ ɩɟɪɜɵɣ ɯɢɪɭɪɝ-ɨɪɬɨɩɟɞ ɩɪɨɜɨɞɢɥ ɨɩɟɪɚɰɢɸ, ɚ ɜɬɨɪɨɣ ɞɨɤɬɨɪ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɥ ɫ ɧɢɦ, ɫɢɞɹ ɭ ɫɟɛɹ ɜ ɨɮɢɫɟ. Ⱦɨɤɬɨɪ ɉɨɧɫɟ ɬɪɚɧɫɥɢɪɨɜɚɥ 

ɢɡɨɛɪɚɠɟɧɢɟ ɨɩɟɪɚɰɢɢ ɫɜɨɟɦɭ ɤɨɥɥɟɝɟ, ɤɨɬɨɪɵɣ ɜɢɞɟɥ ɭ ɫɟɛɹ ɜ ɦɨɧɢɬɨɪɟ ɜɫё 
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ɩɪɨɢɫɯɨɞɹɳɟɟ. ɉɨɧɫɟ ɜɢɞɟɥ ɜɢɪɬɭɚɥɶɧɵɟ ɪɭɤɢ ɞɨɤɬɨɪɚ Ⱦɚɧɬɭɥɭɪɢ ɧɚ ɦɨɧɢɬɨɪɟ 

ɫɜɨɢɯ ɨɱɤɨɜ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɦɨɠɧɨ ɩɨɤɚɡɵɜɚɬɶ ɫɜɨɟɦɭ ɤɨɥɥɟɝɟ ɱɬɨ 

ɧɭɠɧɨ ɞɟɥɚɬɶ, ɚ ɬɚɤɠɟ ɨɧɚ ɩɨɡɜɨɥɹɟɬ ɜɨɜɪɟɦɹ ɨɛɫɭɞɢɬɶ ɞɚɥɶɧɟɣɲɢɟ ɞɟɣɫɬɜɢɹ 

ɧɚɯɨɞɹɫɶ ɜ ɪɚɡɧɵɯ ɬɨɱɤɚɯ ɦɢɪɚ [16].  

 

ɍɫɬɪɨɣɫɬɜɨ AccuVein ɩɨɡɜɨɥɹɟɬ ɧɚɣɬɢ ɜɟɧɭ ɞɚɠɟ ɜ ɫɚɦɨɣ ɫɥɨɠɧɨɣ 

ɫɢɬɭɚɰɢɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɭɤɨɥ ɢɥɢ ɩɨɫɬɚɜɢɬɶ ɤɚɩɟɥɶɧɢɰɭ, ɧɭɠɧɨ ɧɚɣɬɢ 

ɜɟɧɭ, ɢ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɷɬɨ ɫɬɚɧɨɜɢɬɫɹ ɧɟ ɬɚɤ ɩɪɨɫɬɨ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥ 

ɜɵɩɭɳɟɧ ɩɪɢɛɨɪ AccuVein AV300. ȼ ɭɫɬɪɨɣɫɬɜɨ ɜɫɬɪɨɟɧɵ ɞɜɚ ɥɚɡɟɪɚ, ɤɨɬɨɪɵɟ 

ɧɟ ɧɚɧɨɫɹɬ ɜɪɟɞɚ ɢ ɩɪɢ ɧɚɜɟɞɟɧɢɢ ɧɚ ɤɨɠɭ ɭɫɬɪɨɣɫɬɜɚ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɜɟɧɚ, 

ɤɚɤɨɣ ɛɵ «ɫɥɚɛɨɣ» ɨɧɚ ɧɢ ɛɵɥɚ [17]. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɆɊɌ, ɩɚɰɢɟɧɬ ɞɨɥɠɟɧ ɞɨɥɝɨɟ ɜɪɟɦɹ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɗɬɨ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɪɨɛɥɟɦɨɣ ɞɥɹ ɦɚɥɟɧɶɤɨɝɨ 

ɪɟɛёɧɤɚ. Current Studios ɪɚɡɪɚɛɨɬɚɥɚ ɢɝɪɭ ɧɚ ɩɥɚɧɲɟɬɟ, ɤɨɬɨɪɚɹ ɨɰɟɧɢɜɚɟɬ 

ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɛёɧɤɚ ɧɚɯɨɞɢɬɶɫɹ ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɨɥɝɨɟ ɜɪɟɦɹ. ɗɬɚ 

ɢɧɮɨɪɦɚɰɢɹ ɨɱɟɧɶ ɜɚɠɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɜɨɞɢɬɶ ɪɟɛёɧɤɚ ɜ 

Ɋɢɫɭɧɨɤ 8 – ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ 
ɦɟɞɢɰɢɧɟ 
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ɨɛɳɢɣ ɧɚɪɤɨɡ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɆɊɌ. ɂ ɷɬɨ ɨɱɟɧɶ ɩɨɥɟɡɧɨ, ɬɚɤ ɤɚɤ ɞɟɬɢ ɧɟ ɞɨɥɠɧɵ 

ɩɨɞɜɟɪɝɚɬɶɫɹ ɥɢɲɧɢɣ ɪɚɡ ɧɚɪɤɨɡɭ, ɟɫɥɢ ɧɟɬ ɬɚɤɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ [15]. 

«Ȼɨɥɶɲɢɧɫɬɜɨ ɥɸɞɟɣ, ɤɨɬɨɪɵɯ ɨɮɢɰɢɚɥɶɧɨ ɩɪɢɡɧɚɥɢ ɫɥɟɩɵɦɢ, ɧɚ ɫɚɦɨɦ 

ɞɟɥɟ ɫɨɯɪɚɧɢɥɢ ɧɟɤɨɬɨɪɨɟ ɨɫɬɚɬɨɱɧɨɟ ɡɪɟɧɢɟ» - ɝɨɜɨɪɢɬ ɋɬɢɜɟɧ ɏɢɤɫ, 

ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɢ ɨɫɧɨɜɚɬɟɥɶ VA-ST. ɍ ɦɧɨɝɢɯ ɢɡ ɬɚɤɢɯ ɥɸɞɟɣ ɜɨɡɧɢɤɚɸɬ 

ɩɪɨɛɥɟɦɵ ɫ ɜɨɠɞɟɧɢɟɦ, ɪɚɫɩɨɡɧɚɜɚɧɢɟɦ ɥɢɰ, ɤɨɧɬɪɚɫɬɧɨɫɬɶɸ ɢ ɨɛɯɨɞɨɦ 

ɩɪɟɩɹɬɫɬɜɢɣ ɧɚ ɩɭɬɢ. Ɂɪɢɬɟɥɶɧɵɣ ɩɪɢɛɨɪ VA-ST ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɲɟɧɢɹ 

ɬɚɤɢɯ ɩɪɨɛɥɟɦ. ɍɫɬɪɨɣɫɬɜɨ ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶ ɩɪɢɦɟɪɧɵɟ ɧɚɛɪɨɫɤɢ ɤɨɧɬɭɪɚ ɥɢɰɚ 

ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ ɩɨɦɨɠɟɬ ɭɥɭɱɲɢɬɶ ɫɢɬɭɚɰɢɢ ɫ ɩɥɨɯɢɦ ɤɨɧɬɪɚɫɬɨɦ. ȼ 2014 ɝɨɞɭ 

ɷɬɚ ɬɟɯɧɨɥɨɝɢɹ ɫɬɚɥɚ ɩɨɛɟɞɢɬɟɥɟɦ Google’s Impact Challenge [15]. 

ɗɬɨ ɨɞɧɢ ɢɡ ɧɟɤɨɬɨɪɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜ ɦɟɞɢɰɢɧɟ ɢ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɢ, ɧɨ ɷɬɨ ɞɚɥɟɤɨ ɧɟ ɡɚɤɨɧɱɟɧɧɵɣ ɫɩɢɫɨɤ ɩɪɢɦɟɧɟɧɢɣ ɜ ɷɬɨɣ 

ɨɛɥɚɫɬɢ, ɬɚɤ ɤɚɤ ɫɭɳɟɫɬɜɭɸɬ ɨɝɪɨɦɧɵɟ ɩɟɪɫɩɟɤɬɢɜɵ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɜ ɷɬɨɣ ɫɮɟɪɟ, ɢ ɨɧɢ ɛɭɞɭɬ ɪɚɡɜɢɜɚɬɶɫɹ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɞɚɥɶɲɟ.  

1.4.5 Ɉɛɪɚɡɨɜɚɧɢɟ 

 

ȿɳё ɨɞɧɚ ɜɚɠɧɚɹ ɫɮɟɪɚ – ɨɛɪɚɡɨɜɚɧɢɟ. ȼ ɨɛɪɚɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫɬɚɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ. ɇɨ ɫ 

ɤɚɠɞɵɦ ɝɨɞɨɦ ɲɤɨɥɵ, ɬɟɯɧɢɤɭɦɵ ɢ ȼɍɁɵ ɜɨ ɜɫёɦ ɦɢɪɟ ɩɟɪɟɯɨɞɹɬ ɫ 

ɬɪɚɞɢɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɨɛɭɱɟɧɢɹ ɧɚ ɛɨɥɟɟ ɩɪɨɞɜɢɧɭɬɵɟ. ɉɨɞɯɨɞ ɨɛɭɱɟɧɢɹ ɫ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɨɛɭɱɟɧɢɟ ɦɟɧɟɟ «ɫɭɯɢɦ» ɢ ɛɨɥɟɟ 

ɧɚɝɥɹɞɧɵɦ. Ɍɚɤɨɟ ɨɛɭɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɥɭɱɲɟ ɭɫɜɚɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢ ɜ 

ɛɨɥɶɲɢɯ ɨɛɴёɦɚɯ ɜ ɫɢɥɭ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɩɪɢɱёɦ ɷɬɨ ɤɚɫɚɟɬɫɹ ɜɫɟɯ ɜɨɡɪɚɫɬɨɜ, ɨɬ 

ɞɨɲɤɨɥɶɧɢɤɨɜ ɞɨ ɜɡɪɨɫɥɵɯ ɥɸɞɟɣ. ɑɬɨɛɵ ɷɬɨ ɜɵɹɫɧɢɬɶ, ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ 

ɷɤɫɩɟɪɢɦɟɧɬɵ, ɜ ɯɨɞɟ ɤɨɬɨɪɵɯ ɨɞɧɚ ɝɪɭɩɩɚ ɥɸɞɟɣ ɢɡɭɱɚɥɚ ɦɚɬɟɪɢɚɥ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɚ ɞɪɭɝɚɹ – ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ, 

ɫɯɟɦɚɦɢ ɢ ɩɨɫɨɛɢɹɦɢ. Ɍɟɫɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɟɪɜɚɹ ɝɪɭɩɩɚ ɭɫɜɨɢɥɚ ɨɤɨɥɨ 90% 

ɢɧɮɨɪɦɚɰɢɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɚɹ ɝɪɭɩɩɚ ɩɨɤɚɡɚɥɚ ɜɬɪɨɟ ɦɟɧɶɲɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ȼ ɨɛɪɚɡɨɜɚɧɢɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜɵɝɥɹɞɹɬ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [18]: 
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 ɧɚɝɥɹɞɧɨɫɬɶ. Ⱦɜɭɦɟɪɧɚɹ ɛɭɦɚɠɧɚɹ ɩɪɨɟɤɰɢɹ ɧɟ ɜɫɟɝɞɚ ɞɚёɬ ɩɨɥɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɢɡɭɱɚɟɦɨɦ ɨɛɴɟɤɬɟ ɢ ɧɟ ɩɨɡɜɨɥɹɟɬ «ɨɳɭɬɢɬɶ» ɟɝɨ, ɪɚɫɫɦɨɬɪɟɜ 

ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ. Ɉɛɴёɦɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 

ɨɛɴɟɤɬ, ɩɨɧɹɬɶ ɟɝɨ ɭɫɬɪɨɣɫɬɜɨ. 

 ɜɢɡɭɚɥɢɡɚɰɢɹ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɨɛɭɱɟɧɢɢ ɞɟɬɟɣ, 

ɤɨɬɨɪɵɦ ɟɳё ɧɟ ɫɜɨɣɫɬɜɟɧɧɵ ɬɚɤɢɟ ɩɨɧɹɬɢɹ, ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɢ 

ɚɛɫɬɪɚɤɬɧɨɟ ɦɵɲɥɟɧɢɟ. ȼɢɡɭɚɥɢɡɚɰɢɹ ɬɪёɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɟɟ 

ɨɛɭɱɚɬɶɫɹ, ɚ ɬɚɤɠɟ ɜ ɪɚɡɵ ɭɥɭɱɲɢɬɶ ɭɫɜɨɟɧɢɟ ɦɚɬɟɪɢɚɥɚ. 

 ɢɧɬɟɪɟɫ. Ⱦɥɹ ɞɟɬɟɣ ɱёɪɧɨ-ɛɟɥɵɟ ɭɱɟɛɧɢɤɢ ɧɟ ɞɨɫɬɚɜɥɹɸɬ ɨɫɨɛɨɝɨ 

ɭɞɨɜɨɥɶɫɬɜɢɹ ɩɪɢ ɢɡɭɱɟɧɢɢ. ɇɨ, ɢɫɩɨɥɶɡɭɹ ɞɨɩɨɥɧɟɧɧɭɸ ɪɟɚɥɶɧɨɫɬɶ, ɨɛɭɱɟɧɢɟ 

ɫɬɚɧɨɜɢɬɫɹ ɩɪɢɹɬɧɟɣ ɢ ɧɚɦɧɨɝɨ ɩɨɧɹɬɧɟɟ. 

ɂɧɫɬɪɭɦɟɧɬɵ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɨɥɭɱɚɸɬ ɜɫё 

ɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɂ ɫɨ ɜɪɟɦɟɧɟɦ ɨɛɭɱɟɧɢɟ ɫɬɚɧɟɬ ɟɳё ɩɪɨɞɭɤɬɢɜɧɟɟ ɢ 

ɢɧɬɟɪɟɫɧɟɟ ɛɥɚɝɨɞɚɪɹ ɪɚɡɜɢɬɢɸ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

  

Ɋɢɫɭɧɨɤ 9 – Ⱦɨɩɨɥɧɟɧɧɚɹ ɪɟɚɥɶɧɨɫɬɶ ɩɪɢ ɨɛɭɱɟɧɢɢ 
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2 ɂɧɫɬɪɭɦɟɧɬɵ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢя AR ɩɪɢɥɨɠɟɧɢɣ 

 

2.1 ȼɵɛɨɪ ɩɥɚɬɮɨɪɦɵ 

 
Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɛɢɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɨɩɟɪɚɰɢɨɧɧɚɹ 

ɫɢɫɬɟɦɚ iOS ɤɚɤ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɥɢɞɢɪɭɸɳɢɯ ɦɨɛɢɥɶɧɵɯ ɩɥɚɬɮɨɪɦ ɞɥɹ 

ɫɦɚɪɬɮɨɧɨɦ ɢ ɩɥɚɧɲɟɬɨɜ (1,4 ɦɢɥɥɢɚɪɞɚ ɭɫɬɪɨɣɫɬɜ ɪɚɛɨɬɚɸɬ ɧɚ iOS ɩɨ 

ɪɟɡɭɥɶɬɚɬɚɦ ɧɚ ɹɧɜɚɪɶ 2019 ɝɨɞɚ [19]. ɉɨ ɞɚɧɧɵɦ ɨɮɢɰɢɚɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ 

ɤɨɦɩɚɧɢɢ Apple ɡɚ 30 ɦɚɹ 2019 ɝɨɞɚ 85% ɭɫɬɪɨɣɫɬɜ ɜ ɦɢɪɟ ɪɚɛɨɬɚɸɬ ɧɚ 

ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ – iOS 12, 9% ɧɚ ɜɟɪɫɢɢ iOS 11 ɢ ɥɢɲɶ 6% ɧɚɯɨɞɹɬɫɹ ɧɚ ɛɨɥɟɟ 

ɪɚɧɧɢɯ ɜɟɪɫɢɹɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɫ 

ɩɨɞɞɟɪɠɤɨɣ iOS 11 ɢ ɧɨɜɟɟ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ ɧɚ 94% 

ɭɫɬɪɨɣɫɬɜ [20]. 

2.2 ȼɵɛɨɪ яɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢя 

 
ɋɨɡɞɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɩɥɚɬɮɨɪɦɟ iOS ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɪɟɞɟ 

ɪɚɡɪɚɛɨɬɤɢ Xcode. Ⱦɨɫɬɭɩɧɨ ɞɜɚ ɨɫɧɨɜɧɵɯ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ: Objective-

C ɢ Swift. Ⱥɧɨɧɫɢɪɨɜɚɧɧɵɣ ɜ 2014 ɝɨɞɭ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Swift ɛɵɫɬɪɨ 

ɫɬɚɥ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɛɵɫɬɪɨɪɚɫɬɭɳɢɯ ɹɡɵɤɨɜ ɜ ɢɫɬɨɪɢɢ. Swift ɨɛɥɟɝɱɚɟɬ 

ɧɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɨɟ ɧɟɜɟɪɨɹɬɧɨ ɛɵɫɬɪɟɟ ɢ ɛɟɡɨɩɚɫɧɟɟ 

ɫɜɨɟɝɨ ɛɪɚɬɚ Objective-C. ȼ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɞ 

ɨɛɨɢɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɹɡɵɤɚ Swift ɩɟɪɟɞ Objective-

C ɹɜɥɹɸɬɫɹ: 

 ɜɵɫɨɤɚɹ ɱɢɬɚɟɦɨɫɬɶ ɤɨɞɚ, ɱɬɨ ɩɨɦɨɝɚɟɬ ɢɡɭɱɟɧɢɸ ɧɨɜɢɱɤɚɦɢ; 

 ɛɨɥɶɲɟ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ 

ɩɚɦɹɬɶɸ; 

 ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɩɪɨɝɪɚɦɦ ɬɪɟɛɭɟɬɫɹ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ ɤɨɞɚ; 

 ɫɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɜɵɲɟ ɡɚ ɫɱёɬ ɛɨɥɟɟ ɩɨɧɹɬɧɨɝɨ ɫɢɧɬɚɤɫɢɫɚ; 

 ɩɨɜɵɲɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɪɚɧɬɚɣɦɟ; 

 ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦ ɜɵɲɟ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Swift ɜɟɪɫɢɢ 5.0. 

2.3 ȼɵɛɨɪ ɮɪɟɣɦɮɨɪɤɚ 

 
ɉɪɢ ɫɨɡɞɚɧɢɢ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɛɢɛɥɢɨɬɟɤɢ, 

ɧɚɩɢɫɚɧɧɵɟ ɫɬɨɪɨɧɧɢɦɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ, ɦɨɝɭɬ ɫɢɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ 

ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɮɭɧɤɰɢɨɧɚɥ ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɪɟɣɦɜɨɪɤɨɜ 

ɧɚɯɨɞɢɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ ɨɞɧɨɦ ɭɪɨɜɧɟ, ɧɨ ɜɦɟɫɬɟ ɫ ɬɟɦ ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ 

ɫɜɨɢɦɢ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ ɱɟɪɬɚɦɢ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ 

ɭɫɩɟɲɧɵɟ ɢ ɩɨɩɭɥɹɪɧɵɟ ɛɢɛɥɢɨɬɟɤɢ ɢ ɜɵɞɟɥɢɦ ɢɯ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ.  

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɮɪɟɣɦɜɨɪɤɢ, ɤɨɬɨɪɵɟ ɦɵ ɪɚɫɫɦɨɬɪɢɦ ɢ 

ɧɟɤɨɬɨɪɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɢɯ. 

 

Ɍɚɛɥɢɰɚ 1 – Ɉɫɧɨɜɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɞɨɩɨɥɧɟɧɧɨɣ 
ɪɟɚɥɶɧɨɫɬɢ 

AR-ɮɪɟɣɦɜɨɪɤ Ʉɨɦɩɚɧɢɹ Ʌɢɰɟɧɡɢɹ ɉɨɞɞɟɪɠɢɜɚɟɦɵɟ ɩɥɚɬɮɨɪɦɵ 

Vuforia Qualcomm ɉɥɚɬɧɚɹ + 

ɛɟɫɩɥɚɬɧɚɹ 

iOS, Android, Unity 

ARToolKit DAQRI Ȼɟɫɩɥɚɬɧɚɹ Android, iOS, Windows, Linux, 

Mac OS X, SGI 

Wikitude Wikitude GmbH ɉɥɚɬɧɚɹ Android, iOS, Google Glass, 

Epson Moverio, Vuzix M-100, 

ODG R-7, PhoneGap, Titanium, 

Xamarin, Unity 

LayAR BlippAR Group ɉɥɚɬɧɚɹ iOS, Android, BlackBerry 

Kudan Kudan Limited ɉɥɚɬɧɚɹ iOS, Android, Unity 

EasyAR VisionStar 

Information 

Technology 

ɉɥɚɬɧɚɹ + 

ɛɟɫɩɥɚɬɧɚɹ 

iOS, Android, Unity, UWP 

ARKit Apple Ȼɟɫɩɥɚɬɧɚɹ iOS, Mac OS X 
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 Vuforia 

Vuforia – ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɩɥɚɬɮɨɪɦ, ɤɨɬɨɪɚɹ ɩɨɦɨɝɚɟɬ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ȼ ɧɟɣ ɪɟɚɥɢɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ:  

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɜɢɡɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ: ɤɨɪɨɛɤɚ, ɰɢɥɢɧɞɪ, 

ɩɥɨɫɤɨɫɬɶ 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɬɟɤɫɬɚ ɢ ɨɤɪɭɠɟɧɢɹ 

 VuMark (ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɦɚɪɤɟɪɨɜ) 

 ɨɬɫɥɟɠɢɜɚɧɢɟ ɰɟɥɟɣ 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɰɟɥɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ȼɫɟ ɩɥɚɝɢɧɵ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɛɟɫɩɥɚɬɧɵ, ɧɨ ɢɦɟɸɬ 

ɜɨɞɹɧɵɟ ɡɧɚɤɢ Vuforia. Ɉɝɪɚɧɢɱɟɧɢɹ ɤɚɫɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɚ ɦɚɪɤɟɪɨɜ VuMark ɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ Cloud recognition. ɉɥɚɬɧɚɹ ɜɟɪɫɢɹ ɛɟɡ ɜɨɞɹɧɵɯ ɡɧɚɤɨɜ ɢ ɫ 

ɨɩɪɟɞɟɥёɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ Cloud recognition ɫɬɨɢɬ 99$ ɜ ɦɟɫɹɰ. Ⱥ ɬɚɤɠɟ 

ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɥɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɡɧɚɤɨɦɫɬɜɨ ɫ ɛɢɛɥɢɨɬɟɤɨɣ 

ɧɨɜɵɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ.  

 ARToolKit 

ARToolKit – ɷɬɨ ɛɟɫɩɥɚɬɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɫ ɨɬɤɪɵɬɵɦ 

ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɦɨɳɧɵɯ ɩɪɢɥɨɠɟɧɢɣ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɚɤɥɚɞɵɜɚɸɬ ɜɢɪɬɭɚɥɶɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ 

ɪɟɚɥɶɧɵɣ ɦɢɪ. ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɨɧ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɤɚɤ ɩɪɨɟɤɬ ɫ ɨɬɤɪɵɬɵɦ 

ɤɨɞɨɦ, ɪɚɡɦɟɳɟɧɧɵɣ ɧɚ GitHub. Ɋɚɫɫɦɨɬɪɢɦ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ, 

ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɟɬ ARToolKit [21]: 

 ɨɬɫɥɟɠɢɜɚɧɢɟ ɩɨɥɨɠɟɧɢɹ ɢ ɨɪɢɟɧɬɚɰɢɢ ɫɦɚɪɬɮɨɧɨɜ ɫ ɨɞɧɨɣ, ɥɢɛɨ 

ɧɟɫɤɨɥɶɤɢɦɢ ɤɚɦɟɪɚɦɢ 

 ɨɬɫɥɟɠɢɜɚɧɢɟ ɤɜɚɞɪɚɬɧɵɯ ɦɚɪɤɟɪɨɜ 

 ɨɬɫɥɟɠɢɜɚɧɢɟ 2D ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

 ɦɨɳɧɚɹ ɩɨɞɞɟɪɠɤɚ ɤɚɥɢɛɪɨɜɤɢ ɤɚɦɟɪɵ 

 ɩɨɞɞɟɪɠɤɚ ɫɬɟɪɟɨɤɚɦɟɪ 
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 ɩɨɞɞɟɪɠɤɚ ɨɩɬɢɱɟɫɤɨɝɨ ɲɥɟɦɚ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

 ɨɬɤɪɵɬɨɟ ɢ ɛɟɫɩɥɚɬɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

 ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

 Wikitude 

Wikitude – ɷɬɨ SDK (software development kit), ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ Wikitude 

SDK ɛɵɥ ɜɵɩɭɳɟɧ ɫ ɨɫɧɨɜɧɨɣ ɰɟɥɶɸ: ɞɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɱɢɤɚɦ 

ɩɪɢɥɨɠɟɧɢɣ ɫɨɡɞɚɜɚɬɶ ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɧɚ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɞɨɩɨɥɧɟɧɢɹ 

ɪɟɚɥɶɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɥɨɠɟɧɢɹ Wikitude World Browser. ȼ 2012 ɝɨɞɭ 

ɤɨɦɩɚɧɢɹ ɢɡɦɟɧɢɥɚ ɧɚɩɪɚɜɥɟɧɢɟ, ɡɚɩɭɫɬɢɜ Wikitude SDK ɫ ɮɭɧɤɰɢɹɦɢ 

ɝɟɨɥɨɤɚɰɢɢ, ɨɬɫɥɟɠɢɜɚɧɢɹ ɢ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɜɫɬɪɨɟɧɧɵɦɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɛɚɡɨɜɭɸ ɩɥɚɬɮɨɪɦɭ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Wikitude SDK ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɪɨɞɭɤɬɨɦ ɤɨɦɩɚɧɢɢ 

ɢ ɨɛɟɳɚɟɬ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɦɨɳɧɵɟ ɩɪɢɥɨɠɟɧɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. Wikitude ɩɨɫɬɨɹɧɧɨ 

ɫɨɜɟɪɲɟɧɫɬɜɭɟɬ ɫɜɨɣ ɩɪɨɞɭɤɬ, ɞɨɛɚɜɥɹɹ ɜɫё ɛɨɥɶɲɟ ɢ ɛɨɥɶɲɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ ɤɚɠɞɨɦ ɨɛɧɨɜɥɟɧɢɢ. ɂɬɚɤ, ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ ɬɚɤɢɦ ɜɚɠɧɵɦ 

ɮɭɧɤɰɢɹɦ SDK 7, ɤɚɤ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ, 3D 

ɨɬɫɥɟɠɢɜɚɧɢɟ ɛɟɡ ɦɚɪɤɟɪɨɜ, ɩɨɞɞɟɪɠɤɚ ARKit ɢ ARCore, ɧɨɜɚɹ ɜɟɪɫɢɹ 

ɩɪɟɞɥɚɝɚɟɬ ɬɚɤɠɟ: 

 ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɫɰɟɧ  

 ɧɨɜɚɹ ɪɚɫɲɢɪɟɧɧɚɹ ɡɚɩɢɫɶ ɢ ɨɬɫɥɟɠɢɜɚɧɢɟ ɨɛɴɟɤɬɨɜ (ɫɤɚɧɢɪɨɜɚɧɢɟ ɢ 

ɩɪɨɫɦɨɬɪ ɞɨɩɨɥɧɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ ɦɚɪɤɟɪɨɜ) 

 ɦɝɧɨɜɟɧɧɵɟ ɰɟɥɢ 

 ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɪɨɫɦɨɬɪ Unity (ɮɭɧɤɰɢɹ AR-view ɜ ɪɟɞɚɤɬɨɪɟ Unity ɞɥɹ 

ɩɪɨɜɟɪɤɢ ɜɨɡɦɨɠɧɨɫɬɟɣ SDK) 

 ɩɨɞɞɟɪɠɤɚ Windows. 
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Wikitude ɩɪɟɞɥɚɝɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɩɪɨɛɨɜɚɬɶ ɛɟɫɩɥɚɬɧɭɸ ɩɪɨɛɧɭɸ 

ɜɟɪɫɢɸ ɫ ɜɨɞɹɧɵɦ ɡɧɚɤɨɦ ɢ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. ɋɬɨɢɦɨɫɬɶ ɠɟ 

ɩɨɥɧɨɣ ɜɟɪɫɢɢ ɧɚɱɢɧɚɟɬɫɹ ɫ 1990 ɟɜɪɨ ɡɚ ɨɞɧɨ ɩɪɢɥɨɠɟɧɢɟ [22]. 

 LayAR 

LayAR SDK – ɷɬɨ ɫɬɚɬɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ, ɤɨɬɨɪɚɹ ɪɟɚɥɢɡɭɟɬ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ LayAR Vision ɢ ɮɭɧɤɰɢɸ ɝɟɨɥɨɤɚɰɢɢ LayAR ɜ ɩɪɢɥɨɠɟɧɢɢ. 

ɋɚɦɵɦ ɛɨɥɶɲɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɣ ɛɢɛɥɢɨɬɟɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɪɚɡɪɚɛɨɬɱɢɤɢ 

ɦɨɝɭɬ ɪɚɫɲɢɪɢɬɶ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɱɚɬɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜɚɲɟɝɨ ɛɪɟɧɞɚ. ɇɚɩɪɢɦɟɪ, 

ɦɨɠɧɨ ɨɮɨɪɦɢɬɶ ɡɚɤɚɡ ɬɨɜɚɪɚ ɜ ɤɚɬɚɥɨɝɟ ɠɭɪɧɚɥɚ ɢɥɢ ɩɪɨɫɥɭɲɚɬɶ ɩɪɨɢɡɜɟɞɟɧɢɟ, 

ɨ ɤɨɬɨɪɨɦ ɧɚɩɢɫɚɧɚ ɫɬɚɬɶɹ ɜ ɝɚɡɟɬɟ. Ⱥ ɬɚɤɠɟ ɜɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ ɢɧɫɬɪɭɤɬɢɪɨɜɚɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɨ ɡɚɝɪɭɡɤɟ ɩɪɢɥɨɠɟɧɢɹ LayAR, ɜɵ ɦɨɠɟɬɟ ɜɫɬɪɨɢɬɶ ɮɭɧɤɰɢɨɧɚɥ 

LayAR ɜ ɫɜɨё ɩɪɢɥɨɠɟɧɢɟ ɛɟɡ ɨɫɨɛɵɯ ɬɪɭɞɧɨɫɬɟɣ. Ȼɨɥɶɲɢɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɷɬɨɣ 

ɛɢɛɥɢɨɬɟɤɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɩɨɥɧɨɣ ɩɨɞɪɨɛɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɨɬɨɪɚɹ ɨɱɟɧɶ 

ɩɨɥɟɡɧɚ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɨɟɤɬɨɦ. Ɉɞɧɚɤɨ LayAR ɧɟ ɹɜɥɹɟɬɫɹ ɩɨɥɧɨɫɬɶɸ 

ɛɟɫɩɥɚɬɧɵɦ ɩɪɨɞɭɤɬɨɦ. ɉɟɪɜɵɟ 30 ɞɧɟɣ ɩɪɟɞɥɚɝɚɸɬɫɹ ɧɚ ɡɧɚɤɨɦɫɬɜɨ ɫ 

ɛɢɛɥɢɨɬɟɤɨɣ, ɞɚɥɶɲɟ – ɫɬɨɢɦɨɫɬɶ LayAR ɨɬ 16$ ɡɚ ɞɜɚ ɦɟɫɹɰɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

[23]. 

 Kudan 

Kudan ɨɬɤɪɵɥ ɧɨɜɵɣ ɦɢɪ, ɩɪɟɞɨɫɬɚɜɢɜ «ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɫɟɬɟɜɨɟ 

ɡɪɟɧɢɟ», ɨɛɴɟɞɢɧɢɜ IoT (ɝɥɚɡ ɤɨɦɩɶɸɬɟɪɚ) ɢ AI (ɦɨɡɝ ɤɨɦɩɶɸɬɟɪɚ). ɍɧɢɤɚɥɶɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ Kudan SDK, ɤɨɬɨɪɚɹ ɞɚёɬ ɟɦɭ ɩɪɟɢɦɭɳɟɫɬɜɨ ɧɚɞ ɜɫɟɦɢ ɨɫɬɚɥɶɧɵɦɢ 

SDK ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɷɬɨ ɬɨ, ɱɬɨ ɨɧ ɢɦɟɟɬ ɨɱɟɧɶ ɧɚɞёɠɧɭɸ ɪɟɚɥɢɡɚɰɢɸ 

ɬɟɯɧɨɥɨɝɢɢ SLAM (Simultaneous Localization and Mapping) ɫ ɨɞɧɨɣ ɤɚɦɟɪɨɣ. 

əɞɪɨ Kudan ɩɨɥɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɚɧɨ ɧɚ C++ ɢ ɨɛɥɚɞɚɟɬ ɫɩɟɰɢɮɢɱɧɵɦɢ ɞɥɹ 

ɚɪɯɢɬɟɤɬɭɪɵ ɨɩɬɢɦɢɡɚɰɢɹɦɢ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɭɸ ɢ 

ɧɚɞёɠɧɭɸ ɪɚɛɨɬɭ ɛɟɡ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɛɴёɦ ɩɨɬɪɟɛɥɹɟɦɨɣ ɩɚɦɹɬɢ. ɗɬɨ 

ɡɧɚɱɢɬ, ɱɬɨ Kudan SDK ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɫɰɟɧɚɪɢɹɯ ɪɚɡɪɚɛɨɬɤɢ 

– ɨɬ ɩɨɞɞɟɪɠɤɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ HUD ɞɨ ɢɧɬɟɝɪɚɰɢɢ ɜ ɱɢɩɫɟɬ. Ɍɚɤɠɟ Kudan 

ɩɨɡɜɨɥɹɟɬ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɪɚɡɦɟɪ ɞɚɧɧɵɯ, ɫɤɨɪɨɫɬɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɩɪɨɟɤɬɚ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɨɫɧɨɜɟ. 
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ɉɚɤɟɬ Kudan SDK ɨɛɥɚɞɚɟɬ ɜɫɬɪɨɟɧɧɵɦɢ API-ɢɧɬɟɪɮɟɣɫɚɦɢ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɧɭɸ ɩɨɞɞɟɪɠɭ Objective-C ɢ Java, ɚ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɚɹ 

ɩɨɞɞɟɪɠɤɚ ɬɚɤɠɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɞɥɹ ɢɝɪɨɜɨɝɨ ɞɜɢɠɤɚ Unity. Kudan SDK 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɨɬɫɥɟɠɢɜɚɧɢɟ ɧɚ ɨɫɧɨɜɟ ɦɚɪɤɟɪɨɜ, ɧɨ ɬɚɤɠɟ 

ɨɬɫɥɟɠɢɜɚɧɢɟ ɛɟɡ ɦɚɪɤɟɪɨɜ (ɬɟɯɧɨɥɨɝɢɹ SLAM), ɱɬɨ ɨɬɥɢɱɧɨ ɩɨɞɯɨɞɢɬ ɞɥɹ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɫɬɚɜɥɹɬɶ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɛɴɟɤɬɨɜ, ɧɟ 

ɹɜɥɹɸɳɢɦɢɫɹ ɦɚɪɤɟɪɚɦɢ. 

ɐɟɥɶ ɤɨɦɩɚɧɢɢ – ɭɫɤɨɪɢɬɶ ɷɜɨɥɸɰɢɸ ɪɨɛɨɬɨɬɟɯɧɢɤɢ, ɤɨɬɨɪɚɹ ɨɯɜɚɬɵɜɚɟɬ 

ɜɫɟ ɚɫɩɟɤɬɵ ɜɢɪɬɭɚɥɶɧɨɣ, ɫɦɟɲɚɧɧɨɣ ɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɩɭɬёɦ 

ɫɨɡɞɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ, ɤɨɬɨɪɵɟ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ «ɢɫɤɭɫɫɬɜɟɧɧɨɟ 

ɜɨɫɩɪɢɹɬɢɟ». Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɷɬɢ ɚɥɝɨɪɢɬɦɵ, ɤɨɬɨɪɵɟ ɫɱɢɬɚɸɬɫɹ ɦɚɲɢɧɧɵɦ 

ɷɤɜɢɜɚɥɟɧɬɨɦ ɱɟɥɨɜɟɱɟɫɤɢɯ ɝɥɚɡ. Ɍɟɦ ɫɚɦɵɦ, ɛɥɚɝɨɞɚɪɹ ɫɨɱɟɬɚɧɢɸ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ ɢ ɢɯ ɚɥɝɨɪɢɬɦɚɦ «ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ» ɜɨɫɩɪɢɹɬɢɹ, 

ɦɚɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɩɨɱɬɢ ɧɚ ɫɬɚɞɢɢ, ɤɨɝɞɚ ɨɧɢ ɦɨɝɭɬ ɨɳɭɳɚɬɶ ɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɤɪɭɠɚɸɳɢɦ ɦɢɪɨɦ ɬɚɤ ɠɟ ɤɚɤ ɥɸɞɢ, ɢɫɩɨɥɶɡɭɹ ɤɚɤ 

«ɝɥɚɡɚ», ɬɚɤ ɢ «ɦɨɡɝ» [24]. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟɞɨɫɬɚɬɨɤ ɷɬɨɝɨ ɮɪɟɣɦɜɨɪɤɚ ɜ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ 

ɩɥɚɬɮɨɪɦ. Ɍɨ ɟɫɬɶ ɟɫɥɢ ɜɵ ɦɨɠɟɬɟ ɱɬɨ-ɬɨ ɫɞɟɥɚɬɶ ɫ ɩɨɦɨɳɶɸ ɷɬɨɣ ɛɢɛɥɢɨɬɟɤɢ 

ɧɚ iOS, ɷɬɨ ɧɟ ɡɧɚɱɢɬ, ɱɬɨ ɜɵ ɫɦɨɠɟɬɟ ɫɞɟɥɚɬɶ ɬɨ ɠɟ ɫɚɦɨɟ ɧɚ Android ɢ ɧɚɨɛɨɪɨɬ. 

Ɍɚɤɠɟ ɩɨ ɨɬɡɵɜɚɦ ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɥɶɜɢɧɚɹ ɞɨɥɹ ɡɚɹɜɥɟɧɧɵɯ ɮɭɧɤɰɢɣ ɪɚɛɨɬɚɟɬ 

ɬɨɥɶɤɨ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɨɫɨɛɵɯ ɭɫɥɨɜɢɣ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɧɢɝɞɟ ɧɟ 

ɨɩɢɫɚɧɵ. ɇɨ ɜɫё ɠɟ ɟɫɥɢ ɜɚɦ ɧɭɠɧɨ «ɛɟɡɦɚɪɤɟɪɧɨɟ» ɨɬɫɥɟɠɢɜɚɧɢɟ ɨɛɴɟɤɬɨɜ, ɬɨ 

ɷɬɚ ɛɢɛɥɢɨɬɟɤɚ ɞɚɫɬ ɛɨɥɶɲɟ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɱɟɦ ɞɪɭɝɢɟ [25]. 

 EasyAR 

EasyAR ɩɪɟɞɥɚɝɚɟɬ SDK ɫɥɟɞɭɸɳɟɝɨ ɩɨɤɨɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɪɟɚɥɢɡɭɟɬ ɪɹɞ 

ɩɟɪɟɞɨɜɵɯ ɮɭɧɤɰɢɣ, ɬɚɤɢɯ ɤɚɤ SLAM, 3D ɫɥɟɠɟɧɢɟ, ɢ ɡɚɩɢɫɶ ɜ ɷɤɪɚɧɚ. Ɉɞɧɚɤɨ 

ɷɬɢ ɮɭɧɤɰɢɢ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɜ ɩɥɚɬɧɨɣ SDK Pro ɜɟɪɫɢɢ, ɧɨ ɧɟ ɜ ɛɟɫɩɥɚɬɧɨɣ 

ɜɟɪɫɢɢ SDK Basic.  
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Ɉɫɧɨɜɧɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɚɤɟɬɚ EasyAR Pro ɫɨɫɪɟɞɨɬɨɱɟɧɚ 

ɧɚ ɫɥɟɞɭɸɳɟɦ: SLAM (ɜɤɥɸɱɚɹ ɦɨɧɨɤɭɥɹɪɧɨɟ ɨɬɫɥɟɠɢɜɚɧɢɟ ɩɨɥɨɠɟɧɢɟ ɤɚɦɟɪɵ 

ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɩɨɥɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɦɨɛɢɥɶɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ), ɨɬɫɥɟɠɢɜɚɧɢɟ 3D ɨɛɴɟɤɬɨɜ (ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɫɩɨɡɧɚɜɚɧɢɹ), 

ɡɚɩɢɫɶ ɷɤɪɚɧɚ (ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɫɬɨɣ ɢ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɡɚɩɢɫɢ ɤɨɧɬɟɧɬɚ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ), ɨɬɫɥɟɠɢɜɚɧɢɟ ɩɥɚɧɚɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɥɚɤɨɧɢɱɧɵɣ 

API, ɤɨɬɨɪɵɣ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɫɨ ɜɫɟɦɢ ɨɫɧɨɜɧɵɦɢ ɦɨɛɢɥɶɧɵɦɢ ɩɥɚɬɮɨɪɦɚɦɢ, ɚ 

ɬɚɤɠɟ ɩɨɞɞɟɪɠɤɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɧɚɢɛɨɥɟɟ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɝɨ 

ɤɨɧɬɟɧɬɚ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. 

Ɉɞɧɚɤɨ ɞɚɠɟ ɛɟɫɩɥɚɬɧɵɣ SDK EasyAR ɫ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɶɸ ɦɨɠɟɬ 

ɩɨɯɜɚɫɬɚɬɶɫɹ ɜɩɟɱɚɬɥɹɸɳɢɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ, ɬɚɤɢɯ, ɤɚɤ ɨɛɥɚɱɧɨɟ 

ɪɚɫɩɨɡɧɚɜɚɧɢɟ (Cloud Recognation) ɢ ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɪɨɫɨɜ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɟɫɩɥɚɬɧɚɹ ɜɟɪɫɢɹ ɦɨɠɟɬ ɯɪɚɧɢɬɶ ɞɨ 1000 ɰɟɥɟɣ 

ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɧɚ ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ [26]. 

 ARKit 

ȼ 2017 ɝɨɞɭ Apple ɜɵɩɭɫɬɢɥɚ iOS 11, ɢ, ɫ ɧɟɣ, ɡɚɩɭɫɤ ARKit ɫɬɚɥ, ɩɨɠɚɥɭɣ, 

ɫɚɦɵɦ ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɨɛɵɬɢɟɦ ɜ ɢɫɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

ARKit – ɷɬɨ ɭɧɢɤɚɥɶɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬɫɹ ɛɪɟɧɞɚɦ ɢ 

ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɫɨɡɞɚɜɚɬɶ ɧɟɩɪɟɜɡɨɣɞёɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɫɨɜɦɟɫɬɢɦɵɯ 

ɭɫɬɪɨɣɫɬɜ iPhone ɢ iPad. ARKit SDK ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɬɚɤ, ɤɚɤ ɢ ɛɨɥɶɲɢɧɫɬɜɨ 

ɮɭɧɤɰɢɣ ɛɢɛɥɢɨɬɟɤ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɩɨɡɜɨɥɹɹ ɫɦɟɲɢɜɚɬɶ ɰɢɮɪɨɜɭɸ 

ɢɧɮɨɪɦɚɰɢɸ ɢ ɬɪёɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ ɫ ɪɟɚɥɶɧɵɦ ɦɢɪɨɦ, ɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɛɟɫɩɪɟɰɟɞɟɧɬɧɵɣ ɞɨɫɬɭɩ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 

ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ. 

ARKit ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɥɸɛɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɨɫɧɚɳёɧɧɨɦ ɩɪɨɰɟɫɫɨɪɨɦ 

Apple A9, A10 ɢɥɢ A11, ɢ ɢɫɩɨɥɶɡɭɟɬ VIO (ɜɢɡɭɚɥɶɧɚɹ ɢɧɟɪɰɢɨɧɧɚɹ ɨɞɨɦɟɬɪɢɹ) 

ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ ɩɥɚɜɧɵɦɢ ɭɪɨɜɧɹɦɢ ɬɨɱɧɨɫɬɢ. VIO 

ɩɨɡɜɨɥɹɟɬ ARKit ɨɛɴɟɞɢɧɢɬɶ CoreMotion ɞɚɧɧɵɟ ɫ ɞɚɬɱɢɤɚ ɤɚɦɟɪɵ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 

ɨɛɧɚɪɭɠɢɜɚɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɥɨɫɤɨɫɬɢ (ɩɨɥɵ ɢ ɫɬɨɥɵ) ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ 
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ɩɥɨɫɤɨɫɬɢ (ɫɬɟɧɵ). ɗɬɨ ɩɨɡɜɨɥɹɟɬ ARKit ɬɨɱɧɨ ɩɨɧɢɦɚɬɶ ɞɢɧɚɦɢɤɭ ɢ ɫɬɪɭɤɬɭɪɭ 

ɤɨɧɤɪɟɬɧɨɣ ɫɰɟɧɵ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɦɟɳɚɬɶ ɬɪёɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ 

ɢ ɧɚɤɥɚɞɵɜɚɬɶ ɜɢɡɭɚɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɤɨɧɬɟɤɫɬɭɚɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 

ɨɛɪɚɡɨɦ. Ɍɨ ɟɫɬɶ ARKit ɩɨɧɢɦɚɟɬ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɨɥɨɦ ɢ ɫɬɨɥɨɦ ɢ, ɧɚɩɪɢɦɟɪ, 

ɨɧ ɡɧɚɟɬ, ɱɬɨ ɫɬɚɤɚɧ ɥɢɦɨɧɚɞɚ ɧɭɠɧɨ ɩɨɫɬɚɜɢɬɶ ɧɚ ɫɬɨɥ, ɚ ɧɟ ɧɚ ɩɨɥ.  

ARKit ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ [24]:  

 ɬɟɯɧɨɥɨɝɢɹ SLAM ɜ ɨɛɴɟɞɢɧɟɧɢɢ ɫ ɞɚɬɱɢɤɚɦɢ ɭɫɬɪɨɣɫɬɜɚ 

 ɨɰɟɧɤɚ ɨɤɪɭɠɚɸɳɟɝɨ ɨɫɜɟɳɟɧɢɹ 

 ɩɨɧɢɦɚɧɢɟ ɪɚɡɦɟɪɨɜ ɫɰɟɧɵ 

 ɨɰɟɧɤɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɫ ɨɫɧɨɜɧɵɦɢ 

ɝɪɚɧɢɰɚɦɢ 

 ɫɬɚɛɢɥɶɧɨɟ ɢ ɛɵɫɬɪɨɟ ɨɬɫɥɟɠɢɜɚɧɢɟ ɞɜɢɠɟɧɢɹ. 

 ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɛɢɛɥɢɨɬɟɤɚ ARKit. 

ARKit ɩɨ ɦɧɨɝɢɦ ɤɪɢɬɟɪɢɹɦ ɹɜɥɹɟɬɫɹ ɥɭɱɲɟɣ ɛɢɛɥɢɨɬɟɤɨɣ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɬɚɤ ɤɚɤ ɬɨɥɶɤɨ ɤɨɦɩɚɧɢɹ Apple ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ 

ɫɜɹɡɚɬɶ ɚɥɝɨɪɢɬɦɵ VIO ɫ ɫɟɧɫɨɪɚɦɢ ɬɟɥɟɮɨɧɚ ɢ ɩɨɬɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɬɨ, ɱɬɨɛɵ 

ɨɬɤɚɥɢɛɪɨɜɚɬɶ ɜɫɟ ɫɢɫɬɟɦɵ, ɱɬɨɛɵ ɭɫɬɪɚɧɢɬɶ ɨɲɢɛɤɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɡɢɰɢɢ. 

ȼɫɟ ɷɬɢ ɩɪɢɱɢɧɵ ɞɟɥɚɸɬ ARKit ɨɩɬɢɦɚɥɶɧɵɦ ɜɵɛɨɪɨɦ ɜ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ. 
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3 Ɋɟɚɥɢɡɚɰɢя ɩɪɢɥɨɠɟɧɢя ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

 
ɐɟɥɶ ɩɪɢɥɨɠɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɬɨɛɪɚɠɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɢɯ ɢɡɨɛɪɚɠɟɧɢɸ ɜ ɭɱɟɛɧɢɤɟ. Ⱦɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ 

ɛɭɞɟɬ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ ɭɱɟɛɧɢɤɚ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɉ. 

ɋ. Ɇɨɞɟɧɨɜɚ (1969 ɝ)[33]. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɩɪɢɦɟɧɟɧɢɹ ɫɪɟɞɫɬɜ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɩɨɡɜɨɥɢɬ ɪɚɫɫɦɨɬɪɟɬɶ ɥɸɛɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ, ɬɚɤ ɤɚɤ ɩɨ ɪɢɫɭɧɤɭ ɜ ɭɱɟɛɧɢɤɟ ɧɟ ɜɫɟɝɞɚ ɹɫɧɨ, 

ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɶ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ. 

ɂɦɟɟɬɫɹ ɞɜɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ: ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɢɪɨɜɚɹ 

ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ. Ɍɪɟɛɭɟɬɫɹ ɨɛɧɚɪɭɠɢɬɶ ɦɟɬɤɭ. ȼɵɹɫɧɢɬɶ ɩɨɥɨɠɟɧɢɟ ɫɢɫɬɟɦɵ 

ɤɨɨɪɞɢɧɚɬ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɜ ɦɢɪɨɜɵɯ ɤɨɨɪɞɢɧɚɬɚɯ ɢ ɜɵɜɟɫɬɢ 

ɬɪёɯɦɟɪɧɭɸ ɦɨɞɟɥɶ ɜ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɭɫɬɪɨɣɫɬɜɚ. ɉɪɢ ɢɡɦɟɧɟɧɢɟ 

ɢɡɨɛɪɚɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 

ɗɣɥɟɪ ɩɨɤɚɡɚɥ, ɱɬɨ ɥɸɛɨɣ ɩɨɜɨɪɨɬ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɦɨɠɧɨ ɫɨɜɟɪɲɢɬɶ 

ɬɪɟɦɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ, ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɨɜɨɪɨɬɨɦ ɜɨɤɪɭɝ ɫɜɨɢɯ 

ɨɫɟɣ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ (1) ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɪɢɰɵ ɩɨɜɨɪɨɬɚ ɧɚ ɭɝɨɥ ߙ ɨɫɢ z, 

ɡɚɬɟɦ ɧɚ ߚ ɨɫɢ x ɢ ɧɚ ߛ ɨɫɢ z . ɉɟɪɟɦɧɨɠɚɹ ɦɚɬɪɢɰɵ ɩɨɜɨɪɨɬɚ (1) ɩɨɥɭɱɚɟɦ 

ɨɛɳɭɸ ɦɚɬɪɢɰɭ R (2). Ⱦɨɦɧɨɠɚɹ ɧɚ R ɩɨɥɭɱɚɟɦ ɩɨɜɨɪɨɬ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɧɚ 

ɭɝɥɵ ɗɣɥɟɪɚ, ɡɚɬɟɦ ɞɟɥɚɟɦ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɟɪɟɧɨɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫ ɩɨɦɨɳɶɸ 

ɮɨɪɦɭɥɵ (3) ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɜ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ɭɫɬɪɨɣɫɬɜɚ. 

 (1) 

 (2) 

     (3) 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɨɥɟɟ ɭɫɩɟɲɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɹ ɧɭɠɧɨ 

ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ:  

 ɜɵɛɨɪ ɩɚɬɬɟɪɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

 ɫɨɡɞɚɧɢɟ ɬɪёɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ; 

 ɩɨɞɝɨɬɨɜɤɚ ɢ ɧɚɫɬɪɨɣɤɚ ɦɨɞɟɥɟɣ ɞɥɹ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ Xcode; 

 ɞɨɛɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɦɨɞɟɥɟɣ; 

 ɩɨɞɝɨɬɨɜɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥɹ ɩɪɢɜɹɡɤɢ ɤ ɧɢɦ ɦɨɞɟɥɟɣ; 

 ɜɵɛɨɪ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɥɨɠɟɧɢɹ; 

 ɪɚɡɪɚɛɨɬɤɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɥɨɝɢɤɢ ɩɪɢɥɨɠɟɧɢɹ; 

 ɪɟɚɥɢɡɚɰɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ; 

 ɬɟɫɬɢɪɨɜɚɧɢɟ. 

3.1 ȼɵɛɨɪ ɩɚɬɬɟɪɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢя 

 
ɉɚɬɬɟɪɧ ɢɥɢ, ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɲɚɛɥɨɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ – ɷɬɨ 

ɚɪɯɢɬɟɤɬɭɪɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɢɥɨɠɟɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɲɚɛɥɨɧɨɜ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ iOS ɩɪɢɥɨɠɟɧɢɣ: MVC, MVP, MVVM, VIPER. ɇɨ ɛɨɥɶɲɢɧɫɬɜɨ 

ɩɪɢɥɨɠɟɧɢɣ ɩɪɢɞɟɪɠɢɜɚɸɬɫɹ ɫɬɚɧɞɚɪɬɧɨɝɨ, ɞɥɹ iOS ɪɚɡɪɚɛɨɬɤɢ, ɲɚɛɥɨɧɚ MVC, 

ɤɨɬɨɪɵɣ ɪɟɤɨɦɟɧɞɭɟɬ ɤɨɦɩɚɧɢɹ Apple. 

ɒɚɛɥɨɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Model-View-Controller (MVC) ɧɚɡɧɚɱɚɟɬ 

ɨɛɴɟɤɬɚɦ ɨɞɧɭ ɢɡ ɬɪёɯ ɪɨɥɟɣ: ɦɨɞɟɥɶ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɥɢ ɤɨɧɬɪɨɥɥɟɪ. ɒɚɛɥɨɧ 

ɨɩɪɟɞɟɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɪɨɥɢ, ɤɨɬɨɪɵɟ ɨɛɴɟɤɬɵ ɢɝɪɚɸɬ ɜ ɩɪɢɥɨɠɟɧɢɢ, ɧɨ ɢ ɫɩɨɫɨɛ 

Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɚɪɯɢɬɟɤɬɭɪɵ Model-View-Controller 
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ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. Ʉɚɠɞɵɣ ɢɡ ɬɪёɯ ɬɢɩɨɜ ɨɛɴɟɤɬɨɜ ɨɬɞɟɥёɧ 

ɨɬ ɞɪɭɝɢɯ ɚɛɫɬɪɚɤɬɧɵɦɢ ɝɪɚɧɢɰɚɦɢ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɨɛɴɟɤɬɚɦɢ ɞɪɭɝɢɯ ɬɢɩɨɜ 

ɱɟɪɟɡ ɷɬɢ ɝɪɚɧɢɰɵ. 

MVC ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɯɨɪɨɲɟɝɨ ɚɪɯɢɬɟɤɬɭɪɧɨɝɨ ɞɢɡɚɣɧɚ ɞɥɹ ɩɪɢɥɨɠɟɧɢɣ 

ɧɚ iOS. ɉɪɟɢɦɭɳɟɫɬɜɚ ɷɬɨɝɨ ɲɚɛɥɨɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵ. Ɇɧɨɝɢɟ ɨɛɴɟɤɬɵ ɜ ɷɬɢɯ 

ɩɪɢɥɨɠɟɧɢɹɯ ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɛɵɬɶ ɩɨɜɬɨɪɧɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ, ɢ ɢɯ 

ɢɧɬɟɪɮɟɣɫɵ ɥɭɱɲɟ ɨɩɪɟɞɟɥɟɧɵ. ɉɪɢɥɨɠɟɧɢɹ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɩɚɬɬɟɪɧɟ MVC, 

ɬɚɤɠɟ ɥɟɝɱɟ ɪɚɫɲɢɪɹɸɬɫɹ, ɱɟɦ ɞɪɭɝɢɟ ɩɪɢɥɨɠɟɧɢɹ [27]. 

3.2 ɋɨɡɞɚɧɢɟ ɬɪёɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ 

 
ȼ ɮɪɟɣɦɜɨɪɤɟ ARKit ɞɥɹ ɬɪёɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɮɨɪɦɚɬ 

COLLADA, ɤɨɬɨɪɵɣ ɦɵ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ. COLLADA – ɷɬɨ ɮɨɪɦɚɬ ɮɚɣɥɚ 

ɨɛɦɟɧɚ ɞɥɹ ɢɧɬɟɪɚɤɬɢɜɧɵɯ 3D ɩɪɢɥɨɠɟɧɢɣ. COLLADA ɨɩɪɟɞɟɥɹɟɬ XML ɫɯɟɦɭ 

ɨɬɤɪɵɬɨɝɨ ɫɬɚɧɞɚɪɬɚ ɞɥɹ ɨɛɦɟɧɚ ɰɢɮɪɨɜɵɦɢ ɚɤɬɢɜɚɦɢ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 

ɝɪɚɮɢɱɟɫɤɢɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ, ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ, 

ɦɨɝɥɢ ɛɵ ɯɪɚɧɢɬɶ ɫɜɨɢ ɚɤɬɢɜɵ ɜ ɧɟɫɨɜɦɟɫɬɧɵɯ ɮɨɪɦɚɬɚɯ ɮɚɣɥɨɜ [28]. 

ȼ ɤɚɱɟɫɬɜɟ ɫɨɡɞɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ 

Blender. Blender – ɷɬɨ ɛɟɫɩɥɚɬɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɝɪɚɮɢɤɢ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɚɧɢɦɚɰɢɨɧɧɵɯ ɮɢɥɶɦɨɜ, ɜɢɡɭɚɥɶɧɵɯ ɷɮɮɟɤɬɨɜ, ɝɪɚɮɢɤɢ, 3D-ɩɟɱɚɬɧɵɯ 

ɦɨɞɟɥɟɣ, ɢɧɬɟɪɚɤɬɢɜɧɵɯ 3D ɩɪɢɥɨɠɟɧɢɣ ɢ ɜɢɞɟɨɢɝɪ. 

Blender ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ python ɫɤɪɢɩɬɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɟɪɲɢɧ ɢ 

ɝɪɚɧɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɭɥɶ bpy, ɤɨɬɨɪɵɣ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɭɞɨɛɧɨɝɨ ɫɨɡɞɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜ ɧɭɠɧɨɦ ɦɟɫɬɟ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. ɇɚɩɪɢɦɟɪ, ɦɵ ɯɨɬɢɦ ɩɨɫɬɪɨɢɬɶ ɬɨɪ. Ɇɵ ɡɧɚɟɦ ɟɝɨ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ [33]: 

{ ݔ = ܽ sin ݕݒ =  ሺܾ + ܽ cos ሻ cosݒ ݖݑ =  ሺܾ + ܽ cos ሻݒ  sin ݑ ,     (4) 

ܾ > ܽ > Ͳ 
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ɚ ɨɛɥɚɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ݑ ɢ ݒ ɬɚɤɨɜɚ: Ͳ ≤ ݑ < ʹ𝜋, Ͳ ≤ ݒ < ʹ𝜋. 

 ȼɡɹɜ ɤɨɧɤɪɟɬɧɵɟ ɱɢɫɥɚ ܽ = ͳ ɢ ܾ = ʹ, ɦɵ ɦɨɠɟɦ ɞɜɭɦɹ ɜɥɨɠɟɧɧɵɦɢ 

ɰɢɤɥɚɦɢ ɩɟɪɟɛɪɚɬɶ ɜɫɟɜɨɡɦɨɠɧɵɟ ɩɚɪɚɦɟɬɪɵ ݑ ɢ ݒ ɫ ɨɩɪɟɞɟɥёɧɧɵɦ ɲɚɝɨɦ. 

Ʉɚɠɞɨɣ ɩɚɪɟ ሺ0ݑ, ,0ݔ0ሻ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɨɱɤɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ሺݒ ,0ݕ  .0ሻݖ

ɋɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɦɚɫɫɢɜ ɜɫɟɯ ɬɨɱɟɤ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ 

ɭɝɥɚɦɢ ɝɪɚɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɂɚɬɟɦ, ɜɬɨɪɵɦ ɩɪɨɯɨɞɨɦ, ɧɭɠɧɨ ɜɵɱɢɫɥɢɬɶ ɧɨɦɟɪɚ 

ɢɧɞɟɤɫɨɜ ɭɝɥɨɜ ɝɪɚɧɟɣ ɢ ɞɨɛɚɜɢɬɶ ɢɯ ɜ ɧɭɠɧɨɦ ɩɨɪɹɞɤɟ ɜ ɦɚɫɫɢɜ ɝɪɚɧɟɣ ɤɚɤ 

ɤɨɪɬɟɠ ɢɡ ɱɟɬɵɪёɯ ɱɢɫɟɥ.  

ɉɪɢ ɫɨɡɞɚɧɢɢ ɝɪɚɧɟɣ ɨɱɟɧɶ ɜɚɠɧɨ ɫɨɛɥɸɞɚɬɶ ɩɨɪɹɞɨɤ ɜɟɪɲɢɧ: ɩɪɨɬɢɜ 

ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɧɚɱɢɧɚɹ ɫ ɧɢɠɧɟɣ ɥɟɜɨɣ ɜɟɪɲɢɧɵ. ȼ ɢɬɨɝɟ ɩɨɥɭɱɚɟɦ 

ɬɪёɯɦɟɪɧɭɸ ɦɨɞɟɥɶ ɬɨɪɚ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ ɮɨɪɦɚɬɟ COLLADA. 

Ɍɚɤɠɟ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ 3D ɦɨɞɟɥɶ ɨɫɟɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. ɗɬɨ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɨɡɞɚɧɢɹ ɬɨɧɤɢɯ ɰɢɥɢɧɞɪɨɜ, ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɞɪɭɝ 

ɞɪɭɝɭ. ɇɚ ɢɯ ɤɨɧɰɚɯ ɬɚɤɠɟ ɧɭɠɧɨ ɩɨɦɟɫɬɢɬɶ ɤɨɧɭɫɵ. 

 

Ɋɢɫɭɧɨɤ 12 – ɋɤɪɢɧɲɨɬ ɩɪɨɝɪɚɦɦɵ 3D ɦɨɞɟɥɢɪɨɜɚɧɢɹ Blender 
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3.3 ɉɨɞɝɨɬɨɜɤɚ ɢ ɧɚɫɬɪɨɣɤɚ ɦɨɞɟɥɟɣ ɞɥя ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ Xcode 

 
ɉɪɢ ɷɤɫɩɨɪɬɟ ɦɨɞɟɥɟɣ ɜ ɮɨɪɦɚɬɟ COLLADA (.dae), ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɦɨɞɟɥɶ, ɩɟɪɟɣɬɢ ɜɨ ɜɤɥɚɞɤɭ Editor ɢ ɜɵɛɪɚɬɶ “Convert to 

SceneKit scene file format (.scn)”, ɬɚɤ ɤɚɤ ɦɵ ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɜ ɮɪɟɣɦɜɨɪɤɟ 

SceneKit. SceneKit ɷɬɨ ɛɢɛɥɢɨɬɟɤɚ, ɤɨɬɨɪɚɹ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɣ ɞɜɢɠɨɤ ɪɟɧɞɟɪɢɧɝɚ ɫ ɨɩɢɫɚɬɟɥɶɧɵɦ API ɞɥɹ ɢɦɩɨɪɬɚ, 

ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ ɢ ɪɟɧɞɟɪɢɧɝɚ ɬɪёɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ. ȼ ɨɬɥɢɱɢɟ ɨɬ 

ɧɢɡɤɨɭɪɨɜɧɟɜɵɯ API, ɬɚɤɢɯ, ɤɚɤ Metal ɢ OpenGL, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɨɬ ɜɚɫ ɬɨɱɧɨɣ 

ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ ɪɟɧɞɟɪɢɧɝɚ, SceneKit ɬɪɟɛɭɟɬ ɬɨɥɶɤɨ ɨɩɢɫɚɧɢɹ 

ɫɨɞɟɪɠɢɦɨɝɨ ɜɚɲɟɣ ɫɰɟɧɵ ɢ ɞɟɣɫɬɜɢɣ ɢɥɢ ɚɧɢɦɚɰɢɣ, ɤɨɬɨɪɵɟ ɜɵ ɯɨɬɢɬɟ 

ɜɵɩɨɥɧɹɬɶ [29]. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɚɣɥɵ ɫɰɟɧ ɞɨɥɠɧɵ 

ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɚɩɤɟ art.scnassets.  

ȼɫɟ ɷɥɟɦɟɧɬɵ ɫɰɟɧɵ SceneKit ɢɦɟɸɬ ɞɪɟɜɨɜɢɞɧɭɸ ɫɬɪɭɤɬɭɪɭ ɝɪɚɮɚ. 

Ʉɚɠɞɵɣ ɭɡɟɥ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ ɤɥɚɫɫɚ SCNNode. SCNNode – ɷɬɨ ɫɬɪɭɤɬɭɪɧɵɣ 

ɷɥɟɦɟɧɬ ɝɪɚɮɚ ɫɰɟɧɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɩɨɥɨɠɟɧɢɟ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜ 

ɬɪёɯɦɟɪɧɨɦ ɤɨɨɪɞɢɧɚɬɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɨɛɴɟɤɬɨɦ, ɢɫɬɨɱɧɢɤɨɦ ɫɜɟɬɚ, ɤɚɦɟɪɨɣ ɢɥɢ ɞɪɭɝɢɦ 

ɨɬɨɛɪɚɠɚɟɦɵɦ ɷɥɟɦɟɧɬɨɦ [30]. 

Ⱦɥɹ ɧɚɱɚɥɚ ɫɨɡɞɚёɦ ɧɨɜɵɣ ɭɡɟɥ, ɜ ɤɨɬɨɪɨɦ ɦɵ ɛɭɞɟɦ ɯɪɚɧɢɬɶ ɜɫɟ ɷɥɟɦɟɧɬɵ 

ɫɰɟɧɵ ɢ ɧɚɡɨɜёɦ ɟɝɨ “container”. ɉɨɥɨɠɢɦ ɜ ɧɟɝɨ ɧɚɲɭ ɦɨɞɟɥɶ ɢ ɭɡɟɥ, 

ɫɨɞɟɪɠɚɳɢɣ ɨɫɢ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 

ȼɨ ɜɤɥɚɞɤɟ Scene Inspector ɜ ɫɬɪɨɤɟ Background ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ 

Procedural Sky ɞɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɣ ɧɚɫɬɪɨɣɤɢ ɦɨɞɟɥɢ. ɗɬɚ ɨɩɰɢɹ ɩɨɡɜɨɥɹɟɬ 

ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫɰɟɧɭ, ɤɚɤ ɛɭɞɬɨ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɭɳɟɫɬɜɭɸɳɟɦ ɦɢɪɟ ɢ 

ɩɨɤɚɡɵɜɚɬɶ ɤɨɪɪɟɤɬɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ ɰɜɟɬɨɜ, ɛɥɚɝɨɞɚɪɹ ɨɫɜɟɳɟɧɢɸ. 

Ⱥ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɭɡɟɥ ɧɚɲɟɣ ɦɨɞɟɥɢ ɢ ɜɨ ɜɤɥɚɞɤɟ Material 

Inspector ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɦɚɬɟɪɢɚɥ. ɉɨɫɥɟ ɷɬɨɝɨ ɜ ɩɨɥɟ Diffuse ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɨ 
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ɩɹɬɶ ɫɩɨɫɨɛɨɜ ɜɵɛɨɪɚ ɰɜɟɬɚ. ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɰɜɟɬ ɥɸɛɵɦ ɢɡ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɫɩɨɫɨɛɨɜ.  

3.4 Ⱦɨɛɚɜɥɟɧɢɟ ɨɫɜɟщɟɧɢя ɞɥя ɦɨɞɟɥɟɣ 

 
ȼ SceneKit ɫɭɳɟɫɬɜɭɟɬ ɤɥɚɫɫ SCNLight, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤɨɦ 

ɫɜɟɬɚ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɩɪɢɤɪɟɩɢɬɶ ɤ ɭɡɥɭ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɰɟɧɵ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ 

SCNLight ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ type, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɫɜɟɬɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɟɝɨ ɩɨɜɟɞɟɧɢɹ. ɋɭɳɟɫɬɜɭɟɬ 4 ɨɫɧɨɜɧɵɯ ɬɢɩɚ [31]: 

 ambient – ɫɜɟɬ, ɤɨɬɨɪɵɣ ɨɫɜɟɳɚɟɬ ɜɫɟ ɨɛɴɟɤɬɵ ɜ ɫɰɟɧɟ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ; 

 directional – ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ ɫ ɪɚɜɧɨɦɟɪɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢ 

ɩɨɫɬɨɹɧɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ; 

 omni – ɜɫɟɧɚɩɪɚɜɥɟɧɧɵɣ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ, ɬɚɤɠɟ ɢɡɜɟɫɬɧɵɣ ɤɚɤ 

ɬɨɱɟɱɧɵɣ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ; 

 spot – ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ, ɤɨɬɨɪɵɣ ɨɫɜɟɳɚɟɬ ɤɨɧɭɫɨɨɛɪɚɡɧɭɸ ɨɛɥɚɫɬɶ. 

Ɋɢɫɭɧɨɤ 13 – ɋɤɪɢɧɲɨɬ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ Xcode 
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Ⱦɥɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɨɬɨɛɪɚɠɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɫɰɟɧɟ ɞɨɫɬɚɬɨɱɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɢɫɬɨɱɧɢɤ ɫɜɟɬɚ ɬɢɩɚ directional ɢ ɨɞɢɧ ɢɫɬɨɱɧɢɤ ɬɢɩɚ ambient. 

ɉɪɢ ɜɵɛɨɪɟ ambient ɢɫɬɨɱɧɢɤɚ ɫɜɟɬɚ, ɜɨ ɜɤɥɚɞɤɟ Attributes inspector ɧɭɠɧɨ 

ɭɫɬɚɧɨɜɢɬɶ ɡɧɚɱɟɧɢɟ Intensity ɪɚɜɧɵɦ 1000 ɥɸɦɟɧ. Ɍɨ ɠɟ ɫɚɦɨɟ ɧɭɠɧɨ ɫɞɟɥɚɬɶ 

ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɬɢɩɚ directional, ɚ ɬɚɤɠɟ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚɞ ɧɚɲɟɣ 

ɦɨɞɟɥɢ, ɭɜɟɥɢɱɢɜ ɤɨɨɪɞɢɧɚɬɭ Y ɭɡɥɚ. 

3.5 ɉɨɞɝɨɬɨɜɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɞɥя ɩɪɢɜяɡɤɢ ɤ ɧɢɦ ɦɨɞɟɥɟɣ 

 
Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɝɨɬɨɜɵɯ ɦɨɞɟɥɟɣ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

ɧɟɨɛɯɨɞɢɦɨ ɨɬɬɚɥɤɢɜɚɬɶɫɹ ɨɬ ɦɟɬɨɤ, ɤ ɤɨɬɨɪɵɦ ɩɪɢɜɹɡɚɧɵ ɬɪёɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ. 

ɂ ɬɚɤ ɤɚɤ ɦɵ ɞɟɥɚɟɦ ɩɪɢɥɨɠɟɧɢɟ ɧɚ ɨɫɧɨɜɟ ɭɱɟɛɧɢɤɚ ɩɨ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 

ɝɟɨɦɟɬɪɢɢ ɉ. ɋ. Ɇɨɞɟɧɨɜɚ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɬɨɝɪɚɮɢɢ ɢɡ ɷɬɨɝɨ 

ɭɱɟɛɧɢɤɚ [33]. ȼɵɲɟ ɛɵɥ ɩɪɢɜɟɞёɧ ɩɪɢɦɟɪ ɩɨɫɬɪɨɟɧɢɹ ɬɪёɯɦɟɪɧɨɣ ɦɨɞɟɥɢ ɬɨɪɚ. 

ɗɬɨɣ ɦɨɞɟɥɢ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɪɢɫɭɧɨɤ 66 ɢɡ ɭɱɟɛɧɢɤɚ: 

Ɋɢɫɭɧɨɤ 14 – ɨɫɧɨɜɧɵɟ ɬɢɩɵ ɫɜɟɬɚ ɤɥɚɫɫɚ SCNLight 

Ɋɢɫɭɧɨɤ 15 – Ɋɢɫɭɧɨɤ 66 ɢɡ ɭɱɟɛɧɢɤɚ ɉ. ɋ. Ɇɨɞɟɧɨɜɚ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɦɨɠɟɦ ɮɨɬɨɝɪɚɮɢɪɨɜɚɬɶ ɧɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 

ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɢɯ ɜ Xcode. ɗɤɫɩɨɪɬɢɪɨɜɚɬɶ ɢɯ ɧɟɨɛɯɨɞɢɦɨ, ɩɟɪɟɬɹɝɢɜɚɹ ɜ ɩɚɩɤɭ 

Assets.xcassets, ɜ ɤɨɬɨɪɨɣ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɡɞɚɬɶ ɝɪɭɩɩɭ “AR Resources”. 

ɉɪɢ ɷɤɫɩɨɪɬɟ ɧɭɠɧɨ ɡɚɞɚɬɶ ɢɦɹ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɨɞɟ ɜ 

ɞɚɥɶɧɟɣɲɟɦ.  

ɑɬɨɛɵ ARKit ɡɧɚɥ ɤɚɤɨɝɨ ɪɚɡɦɟɪɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɨɛɪɚɠɚɟɦɚɹ ɫɰɟɧɚ, 

ɫɥɟɞɭɟɬ ɡɚɞɚɬɶ ɪɚɡɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ ɜɨ ɜɤɥɚɞɤɟ Attributes inspector. 

 

3.6 ȼɵɛɨɪ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɥɨɠɟɧɢя 

 
Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɩɪɢɥɨɠɟɧɢɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɬ 

ɪɚɡɥɢɱɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɫ ɤɨɬɨɪɵɦɢ ɡɚɩɭɫɤɚɟɬɫɹ ɫɟɫɫɢɹ ɩɪɢɥɨɠɟɧɢɹ: 

 ARWorldTrackingConfiguration – ɨɬɫɥɟɠɢɜɚɟɬ ɩɨɥɨɠɟɧɢɟ ɢ 

ɨɪɢɟɧɬɚɰɢɸ ɭɫɬɪɨɣɫɬɜɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɸɛɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɥɸɞɟɣ ɢɥɢ 

ɢɡɜɟɫɬɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ARKit ɦɨɠɟɬ ɧɚɣɬɢ ɢ ɨɬɫɥɟɞɢɬɶ ɫ 

ɩɨɦɨɳɶɸ ɡɚɞɧɟɣ ɤɚɦɟɪɵ ɭɫɬɪɨɣɫɬɜɚ. 

 ARBodyTrackingConfiguration – ɨɬɫɥɟɠɢɜɚɟɬ ɬɨɥɶɤɨ ɱɟɥɨɜɟɱɟɫɤɢɟ 

ɬɟɥɚ ɫ ɩɨɦɨɳɶɸ ɡɚɞɧɟɣ ɤɚɦɟɪɵ ɭɫɬɪɨɣɫɬɜɚ. 

 AROrientationTrackingConfiguration – ɨɬɫɥɟɠɢɜɚɟɬ ɬɨɥɶɤɨ 

ɨɪɢɟɧɬɚɰɢɸ ɭɫɬɪɨɣɫɬɜɚ ɫ ɩɨɦɨɳɶɸ ɡɚɞɧɟɣ ɤɚɦɟɪɵ. 

 ARImageTrakingConfiguration – ɨɬɫɥɟɠɢɜɚɟɬ ɬɨɥɶɤɨ ɢɡɜɟɫɬɧɵɟ 

ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɵ ɩɪɟɞɨɫɬɚɜɥɹɟɬɟ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɧɸɸ ɤɚɦɟɪɭ ɭɫɬɪɨɣɫɬɜɚ. 

Ɋɢɫɭɧɨɤ 16 – Ɋɚɛɨɬɚ ɫ ɪɟɫɭɪɫɚɦɢ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ Xcode 
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 ARFaceTrackingConfiguration – ɨɬɫɥɟɠɢɜɚɟɬ ɬɨɥɶɤɨ ɥɢɰɚ ɜ ɩɟɪɟɞɧɟɣ 

ɤɚɦɟɪɟ ɭɫɬɪɨɣɫɬɜɚ, ɜɤɥɸɱɚɹ ɢɯ ɞɜɢɠɟɧɢɟ ɢ ɜɵɪɚɠɟɧɢɟ ɥɢɰɚ 

 ARObjectScanningConfiguration – ɢɫɩɨɥɶɡɭɟɬ ɡɚɞɧɸɸ ɤɚɦɟɪɭ ɞɥɹ 

ɫɛɨɪɚ ɜɵɫɨɤɨɬɨɱɧɵɯ ɞɚɧɧɵɯ ɨɛ ɨɩɪɟɞɟɥёɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɤɨɬɨɪɵɟ ɜɚɲɟ 

ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɪɚɫɩɨɡɧɚɬɶ ɩɨɡɠɟ, ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ. 

Ⱦɥɹ ɧɚɲɟɣ ɡɚɞɚɱɢ ɩɨɞɯɨɞɹɬ ɞɜɟ ɤɨɧɮɢɝɭɪɚɰɢɢ: 

ARWorldTrackingConfiguration ɢ ARImageTrackingConfiguration. ɉɟɪɜɚɹ 

ɨɬɫɥɟɠɢɜɚɟɬ ɩɨɥɨɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɩɨɦɨɳɶɸ ɞɚɬɱɢɤɨɜ ɢ ɫɟɧɫɨɪɨɜ, ɜɬɨɪɚɹ ɠɟ 

ɨɬɫɥɟɠɢɜɚɟɬ ɥɢɲɶ ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɜɢɞɢɬ ɤɚɦɟɪɚ.  

Ȼɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɛɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɢɯ ɩɟɪɟɤɥɸɱɟɧɢɹ. ɇɨ ɫɬɚɧɞɚɪɬɧɵɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɛɭɞɟɬ ɤɨɧɮɢɝɭɪɚɰɢɹ 

ARWorldTrackingConfiguration, ɬɚɤ ɤɚɤ Apple ɪɟɤɨɦɟɧɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢɡɨɛɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɟ: 

 ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɤɨɧɬɪɚɫɬɧɨɫɬɶ 

 ɯɨɪɨɲɨ ɬɟɤɫɬɭɪɢɪɨɜɚɧɵ ɢ ɧɟ ɢɦɟɸɬ ɨɞɧɨɪɨɞɧɵɯ, ɩɨ ɰɜɟɬɭ, ɭɱɚɫɬɤɨɜ 

 ɢɦɟɸɬ ɦɧɨɝɨ ɨɬɥɢɱɢɬɟɥɶɧɵɯ ɱɟɪɬ. 

ɇɚɲɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢɡ ɭɱɟɛɧɢɤɚ ɩɥɨɯɨ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɷɬɢɦ ɤɪɢɬɟɪɢɹɦ, 

ɩɨɷɬɨɦɭ ɨɩɬɢɦɚɥɶɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɧɮɢɝɭɪɚɰɢɸ ɨɬɫɥɟɠɢɜɚɧɢɟ ɦɢɪɚ, ɜ 

ɤɨɬɨɪɨɣ ɦɨɞɟɥɶ ɛɨɥɶɲɟ ɩɪɢɜɹɡɚɧɚ ɤ ɩɨɡɢɰɢɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɱɟɦ ɤ ɩɨɡɢɰɢɢ 

ɢɡɨɛɪɚɠɟɧɢɹ. Ⱥ ɢɡɨɛɪɚɠɟɧɢɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɭɠɧɨ ɞɥɹ ɩɨɹɜɥɟɧɢɹ ɫɰɟɧɵ. 

3.7 Ɋɚɡɪɚɛɨɬɤɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ ɥɨɝɢɤɢ ɩɪɢɥɨɠɟɧɢя 

 
Ʌɭɱɲɢɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɨɫɧɨɜɧɵɦ ɩɨɦɨɳɧɢɤɨɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɹɜɥɹɟɬɫɹ Storyboard. Storyboard – ɷɬɨ ɜɢɡɭɚɥɶɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢɥɨɠɟɧɢɹ iOS, ɩɨɤɚɡɵɜɚɸɳɟɟ 

ɷɤɪɚɧɵ ɤɨɧɬɟɧɬɚ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɷɬɢɦɢ ɷɤɪɚɧɚɦɢ. Xcode ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɜɢɡɭɚɥɶɧɵɣ ɪɟɞɚɤɬɨɪ ɞɥɹ Storyboard, ɝɞɟ ɦɨɠɧɨ ɪɚɡɦɟɫɬɢɬɶ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ, ɞɨɛɚɜɢɜ ɜ ɫɰɟɧɵ ɬɚɤɢɟ ɜɢɞɵ, ɤɚɤ 

ɤɧɨɩɤɢ, ɬɚɛɥɢɱɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɬɟɤɫɬɨɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, 

Storyboard ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɩɟɪɟɞɚɱɟɣ ɞɚɧɧɵɯ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ.  
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Ɂɚ ɝɥɚɜɧɵɣ ɷɤɪɚɧ ɧɚɲɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɤɥɚɫɫ ViewController, 

ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɚɫɥɟɞɧɢɤɨɦ ɤɥɚɫɫɚ UIViewController. Ɉɧ ɨɬɜɟɱɚɟɬ ɡɚ 

ɢɧɢɰɢɚɥɢɡɚɰɢɸ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɥɨɠɟɧɢɹ, ɩɪɢɜɹɡɤɟ ɦɨɞɟɥɟɣ ɤ ɢɡɨɛɪɚɠɟɧɢɹɦ. 

Ɂɚ ɷɤɪɚɧ ɜɵɛɨɪɚ ɤɨɧɮɢɝɭɪɚɰɢɢ ɨɬɜɟɱɚɟɬ ɤɥɚɫɫ SettingsTableViewController, 

ɧɚɫɥɟɞɧɢɤ UITableViewController. ɉɪɢ ɫɦɟɧɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɷɬɨɬ ɤɥɚɫɫ ɩɨɫɵɥɚɟɬ 

ɫɢɝɧɚɥ ɤɥɚɫɫɭ ViewController ɞɥɹ ɩɟɪɟɡɚɩɭɫɤɚ ɫɟɫɫɢɢ ɫ ɧɨɜɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ.  

Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɤɥɚɫɫ Settings, ɤɨɬɨɪɵɣ ɩɨ ɫɯɟɦɟ MVC ɢɝɪɚɟɬ ɪɨɥɶ 

ɦɨɞɟɥɢ. Ɉɧ ɫɨɞɟɪɠɢɬ ɩɟɪɟɦɟɧɧɭɸ, ɫɨɞɟɪɠɚɳɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɟɤɭɳɟɣ 

ɤɨɧɮɢɝɭɪɚɰɢɢ. ViewController ɢ SettingsTableViewController ɩɟɪɟɞɚɸɬ ɨɛɴɟɤɬ 

ɷɬɨɝɨ ɤɥɚɫɫɚ ɞɪɭɝ ɞɪɭɝɭ ɩɪɢ ɩɟɪɟɯɨɞɟ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɢ. 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɝɥɚɜɧɨɝɨ ɷɤɪɚɧɚ ViewController – ɨɬɨɛɪɚɠɚɬɶ 3D ɦɨɞɟɥɶ, 

ɭɫɬɚɧɨɜɢɜ ɩɪɢ ɷɬɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɨɧɮɢɝɭɪɚɰɢɸ. ɇɨ ɬɚɤɠɟ ɷɬɨɬ ɤɥɚɫɫ 

ɫɨɞɟɪɠɢɬ ɫɥɨɜɚɪɶ ɜɫɟɯ ɭɡɥɨɜ, ɤɨɬɨɪɵɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɬɚɜɹɬɫɹ ɧɚɡɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɭɱɟɛɧɢɤɟ.  

Ʉɥɚɫɫɵ ViewController ɢ SettingsTableViewController ɧɚɯɨɞɹɬɫɹ ɜ ɢɟɪɚɪɯɢɢ 

NavigationViewController, ɞɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɩɟɪɟɯɨɞɚ. ɉɪɢ ɢɧɢɰɢɚɥɢɡɚɰɢɢ 

ViewController ɫɜɨɣɫɬɜɚ NavigationBar’ɚ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɨɧ ɛɵɥ 

ɩɪɨɡɪɚɱɧɵɦ ɢ ɧɟ ɦɟɲɚɥ ɩɪɨɫɦɨɬɪɭ ɤɨɧɬɟɧɬɚ. 

Ɋɢɫɭɧɨɤ 17 – ɋɯɟɦɚ ɫɜɹɡɢ ViewContoller’ɨɜ ɜ Storyboard 
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Ɇɵ ɩɨɞɩɢɫɵɜɚɟɦɫɹ ɧɚ ɞɟɥɟɝɚɬ ɨɛɴɟɤɬɚ ɤɥɚɫɫɚ ARSCNView, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɧɚɦ ɪɟɚɥɢɡɨɜɚɬɶ ɮɭɧɤɰɢɸ renderer. ɗɬɚ ɮɭɧɤɰɢɹ ɜɵɡɵɜɚɟɬɫɹ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɟё ɚɪɝɭɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬ ɤɥɚɫɫɚ ARAnchor. ARAnchor 

ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɫɥɟɠɢɜɚɬɶ ɫɬɚɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ, ɨɪɢɟɧɬɚɰɢɢ 

ɪɟɚɥɶɧɵɯ ɢɥɢ ɜɢɪɬɭɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɦɟɪɵ [32]. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ 

ɷɬɨ ɧɚɲɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɧɚɞ ɤɨɬɨɪɵɦ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɤɚɡɚɬɶ ɬɪёɯɦɟɪɧɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ, ɜɟɪɧɭɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɡɟɥ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɩɨɤɚɡɚɬɶ ɧɭɠɧɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɹɦɨ ɧɚɞ ɭɱɟɛɧɢɤɨɦ. 

ɂɬɨɝɨɜɭɸ ɫɬɪɭɤɬɭɪɭ ɫɜɹɡɟɣ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ ɢ ɞɚɧɧɵɦɢ ɦɵ ɦɨɠɟɦ ɜɢɞɟɬɶ 

ɧɚ ɪɢɫɭɧɤɟ 18.  

 

 

3.8 Ɋɟɚɥɢɡɚɰɢя ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ 

 
Ɏɭɧɤɰɢɹ ɜɵɛɨɪɚ ɤɨɧɮɢɝɭɪɚɰɢɣ ɪɟɚɥɢɡɭɟɬɫɹ ɩɭɬёɦ ɩɟɪɟɞɚɱɢ ɨɛɴɟɤɬɚ 

ɤɥɚɫɫɚ Setting. Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

Ɋɢɫɭɧɨɤ 18 – ɋɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ ɦɟɠɞɭ ɦɨɞɭɥɹɦɢ ɢ ɞɚɧɧɵɦɢ 
ɩɪɢɥɨɠɟɧɢɹ 
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Segue. ɗɬɨ ɫɩɟɰɢɚɥɶɧɵɣ ɜɢɞ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ ɤɨɧɬɪɨɥɥɟɪɚɦɢ, ɤɨɬɨɪɵɣ 

ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɮɭɧɤɰɢɨɧɚɥ. ȼ ɧɚɲɟɦ ɩɪɢɥɨɠɟɧɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɩɨ 

Segue ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɭɧɤɰɢɹ prepare, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɬɶ ɧɚɫɬɪɨɣɤɢ ɞɥɹ 

ɞɪɭɝɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ. 

Ɍɚɤɠɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɜɨɫɩɪɢɹɬɢɹ ɦɨɞɟɥɟɣ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

ɪɟɚɥɢɡɨɜɚɧɚ ɮɭɧɤɰɢɹ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɤɬɚ ɠɟɫɬɨɦ Pinch (Ɋɚɫɬɹɝɢɜɚɧɢɟ ɞɜɭɯ 

ɩɚɥɶɰɟɜ). Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɢɦɟɧɹɥɫɹ ɤɥɚɫɫ 

UIPinchGestureRecognizer. ɋ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɨɜ Storyboard 

PinchGestureRecognizer ɛɵɥ ɞɨɛɚɜɥɟɧ ɧɚ ViewController ɢ ɜ ɤɨɞɟ ɪɟɚɥɢɡɨɜɚɧ 

ɦɟɬɨɞ ɨɛɪɚɛɨɬɤɢ ɷɬɨɝɨ ɠɟɫɬɚ, ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ pinchGesture. ɗɬɨɬ ɦɟɬɨɞ 

ɢɡɦɟɧɹɟɬ ɪɚɡɦɟɪ ɜɫɟɯ ɨɛɴɟɤɬɨɜ ɜ ɩɪɢɥɨɠɟɧɢɢ ɢ ɫɨɯɪɚɧɹɟɬ ɷɬɨɬ ɪɚɡɦɟɪ ɜ 

ɩɟɪɟɦɟɧɧɨɣ scale. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɪɚɡɦɟɪ ɢɦɟɸɳɟɣɫɹ 

ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɭɦɹ ɩɚɥɶɰɚɦɢ. 

ɇɚ ɪɢɫɭɧɤɟ 19 ɩɪɟɞɫɬɚɜɥɟɧ ɢɬɨɝɨɜɵɣ ɚɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, 

ɤɨɬɨɪɵɣ ɛɵɥ ɨɩɢɫɚɧ ɜɵɲɟ.  

 

 

Ɋɢɫɭɧɨɤ 19 – Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ 
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3.9 Ɍɟɫɬɢɪɨɜɚɧɢɟ 

 
Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɤɚɬɶ ɩɪɢɥɨɠɟɧɢɟ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɭɫɬɪɨɣɫɬɜɟ, ɬɚɤ ɤɚɤ ɩɪɢɥɨɠɟɧɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

ɧɟɜɨɡɦɨɠɧɨ ɬɟɫɬɢɪɨɜɚɬɶ ɧɚ ɷɦɭɥɹɬɨɪɟ iOS, ɜɫɬɪɨɟɧɧɨɦ ɜ Xcode.  

Ɍɟɫɬɢɪɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɭɫɬɪɨɣɫɬɜɟ iPhone SE ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ iOS 

12.4. 

ɉɪɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɛɵɥɨ ɡɚɦɟɱɟɧɨ, ɱɬɨ ɪɚɛɨɬɚ ɩɪɢɥɨɠɟɧɢɹ ɫ 

ɤɨɧɮɢɝɭɪɚɰɢɟɣ ARWorldTrackingConfiguration ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɧɚɦɧɨɝɨ 

ɫɬɚɛɢɥɶɧɟɟ ɜ ɩɥɚɧɟ ɨɬɨɛɪɚɠɟɧɢɹ ɦɨɞɟɥɢ.  

Ɍɚɤɠɟ ɩɪɢ ɬɟɫɬɢɪɨɜɚɧɢɢ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɨɲɢɛɤɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɬɟɦ, ɱɬɨ 

ɩɪɢ ɩɟɪɟɥɢɫɬɵɜɚɧɢɢ ɫɬɪɚɧɢɰɵ ɜ ɭɱɟɛɧɢɤɟ ɨɛɴɟɤɬɵ ɧɚɤɥɚɞɵɜɚɥɢɫɶ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 

ɗɬɚ ɨɲɢɛɤɚ ɛɵɥɚ ɭɫɩɟɲɧɨ ɢɫɩɪɚɜɥɟɧɚ ɩɭɬёɦ ɭɫɬɚɧɨɜɤɢ ɫɜɨɣɫɬɜɚ isHidden 

ɞɪɭɝɢɦ ɭɡɥɚɦ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ.   
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3.10 ȼɨɡɦɨɠɧɨɫɬɢ ɪɚɡɜɢɬɢя 

 

ɉɪɢɥɨɠɟɧɢɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɭɳɧɨɫɬɟɣ, ɧɨ ɢ ɞɥɹ ɞɪɭɝɢɯ ɨɛɥɚɫɬɟɣ ɨɛɭɱɟɧɢɹ, ɞɨɩɭɫɬɢɦ 

ɛɢɨɥɨɝɢɢ. Ɇɨɠɧɨ ɞɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɚɦɢɦ ɞɨɛɚɜɥɹɬɶ ɩɚɪɵ (ɦɨɞɟɥɶ-ɮɨɬɨ), 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɧɚ ɫɟɪɜɟɪɟ. ɂ ɫɨɡɞɚɬɟɥɶ ɭɱɟɛɧɢɤɚ ɫɦɨɠɟɬ 

ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɢɥɥɸɫɬɪɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. 

  

Ɋɢɫɭɧɨɤ 20 – ɋɤɪɢɧɲɨɬ ɪɚɛɨɬɵ 
ɩɪɨɝɪɚɦɦɵ 

Ɋɢɫɭɧɨɤ 21 – ɋɤɪɢɧɲɧɨɬ ɨɤɧɚ 
ɜɵɛɨɪɚ ɤɨɧɮɢɝɭɪɚɰɢɢ 
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ɁȺɄɅɘɑȿɇɂȿ 

ɉɨɤɚɡɚɧɨ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɥɭɱɲɟɦɭ 

ɜɨɫɩɪɢɹɬɢɸ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ. ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, 

ɜɵɹɜɥɟɧ ɧɟɞɨɫɬɚɬɨɤ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɥɨɠɟɧɢɣ ɢ ɪɟɫɭɪɫɨɜ, ɪɟɚɥɢɡɭɸɳɢɯ 

ɬɟɯɧɨɥɨɝɢɸ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɰɟɥɟɣ. 

ȼ ɯɨɞɟ ɧɚɲɟɣ ɪɚɛɨɬɵ ɦɵ ɫɬɚɜɢɥɢ ɩɟɪɟɞ ɫɨɛɨɣ ɰɟɥɶ – ɢɡɭɱɢɬɶ ɬɟɯɧɨɥɨɝɢɸ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɢ ɩɨɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ ɜɢɡɭɚɥɢɡɚɰɢɢ ɬɪёɯɦɟɪɧɵɯ 

ɨɛɴɟɤɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɟɪɜɨɣ ɡɚɞɚɱɢ ɧɚɦɢ ɛɵɥɢ ɢɡɭɱɟɧɵ ɨɩɪɟɞɟɥɟɧɢɹ 

ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ, ɬɚɤɠɟ ɦɵ ɪɚɫɤɪɵɥɢ ɫɭɬɶ ɬɟɯɧɨɥɨɝɢɢ ɢ ɜɵɹɜɢɥɢ ɟё 

ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. 

Ȼɵɥ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɢɫɬɨɪɢɢ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɬɚɤɠɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ 

ɨɫɧɨɜɧɵɟ ɢɡɨɛɪɟɬɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɪɚɡɜɢɬɢɸ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ. 

Ɇɵ ɜɵɹɫɧɢɥɢ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 

ɞɟɧɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɠɢɡɧɢ: ɜ ɦɟɞɢɰɢɧɟ, ɜ ɜɨɟɧɧɨɦ 

ɞɟɥɟ, ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɨɛɪɚɡɨɜɚɧɢɢ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɫɟɪɶёɡɧɨ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ 

ɪɚɡɥɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɜɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɠɢɡɧɢ. ɂ, ɛɥɚɝɨɞɚɪɹ 

ɪɚɡɜɢɬɢɸ ɩɨɪɬɚɬɢɜɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɪɭɝ ɩɪɢɦɟɧɢɦɨɫɬɢ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ ɛɭɞɟɬ 

ɪɚɫɲɢɪɹɬɶɫɹ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

Ȼɵɥ ɩɪɨɜɟɞёɧ ɨɛɡɨɪ ɚɤɬɭɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ. Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɤɚɤ ɩɥɚɬɧɵɟ, ɬɚɤ ɢ ɛɟɫɩɥɚɬɧɵɟ ɪɟɲɟɧɢɹ, ɦɧɨɝɢɟ 

ɢɡ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɸɬ ɛɵɫɬɪɨ ɢ ɭɞɨɛɧɨ ɩɪɢɦɟɧɹɬɶ ɬɟɯɧɨɥɨɝɢɸ ɞɨɩɨɥɧɟɧɧɨɣ 

ɪɟɚɥɶɧɨɫɬɢ ɜ ɫɜɨɢɯ ɩɪɨɞɭɤɬɚɯ. Ɍɚɤɠɟ ɛɵɥɢ ɢɡɭɱɟɧɵ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɡɪɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧɵ ɞɚɧɧɵɟ ɛɢɛɥɢɨɬɟɤɢ. 

ȼ ɯɨɞɟ ɪɟɚɥɢɡɚɰɢɢ ɩɹɬɨɣ ɡɚɞɚɱɢ ɛɵɥɨ ɫɨɡɞɚɧɨ ɩɪɢɥɨɠɟɧɢɟ ɧɚ ɩɥɚɬɮɨɪɦɟ 

iOS ɢ ɜɵɲɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɪɟɣɦɜɨɪɤɚ ɞɨɩɨɥɧɟɧɧɨɣ ɪɟɚɥɶɧɨɫɬɢ ARKit. Ȼɵɥ 

ɢɡɭɱɟɧ ɹɡɵɤ ɪɚɡɪɚɛɨɬɤɢ Swift, ɮɪɟɣɦɜɨɪɤɢ ARKit, SceneKit, ɚ ɬɚɤɠɟ ɮɪɟɣɦɜɨɪɤ 
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ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ UIKit. Ɍɚɤɠɟ ɜ ɯɨɞɟ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɚ ɨɫɜɨɟɧɚ ɪɚɛɨɬɚ ɜ ɩɪɨɝɪɚɦɦɟ Blender ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ python 

ɫɤɪɢɩɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɪёɯɦɟɪɧɵɯ ɦɨɞɟɥɟɣ. ȼ ɫɜɹɡɢ ɫ ɩɨɥɭɱɟɧɧɵɦɢ 

ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɩɨɥɧɨɫɬɶɸ 

ɞɨɫɬɢɝɧɭɬɚ. 
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