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ɋɬɭɞɟɧɬɭ                   Ɉɫɢɩɨɜɭ Ⱥɧɬɨɧɭ ȼɥɚɞɢɦɢɪɨɜɢɱɭ    
  

ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ Ʉɂ18-01-6Ɇ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ)            09.04.01                     
                          ɧɨɦɟɪ                                                                                                       ɤɨɞ  

                                «ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ»                                 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ 

ɤɨɦɩɥɟɤɫ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ» 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 19249/ɫ ɨɬ 21.12.2018 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɇɟɩɨɦɧɹɳɢɣ Ɉ.ȼ. ɩɪɨɮɟɫɫɨɪ, ɡɚɜ. ɤɚɮɟɞɪɵ ȼɌ ɂɄɂɌ ɋɎɍ, 
ɤ.ɬ.ɧ.                                                                                                                                          
                                                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ Ɋɟɮɟɪɚɬ, ȼɜɟɞɟɧɢɟ, Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɦɚɝɢɫɬɟɪɫɤɭɸ 

ɞɢɫɫɟɪɬɚɰɢɸ, Ɋɚɡɪɚɛɨɬɤɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ, Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɩɥɟɤɫɚ, 

ɂɧɫɬɪɭɤɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, Ɂɚɤɥɸɱɟɧɢɟ, ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɉɪɟɡɟɧɬɚɰɢɹ, ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɟ ɜɢɞɟɨ. 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                             ___________                   Ɉ.ȼ. ɇɟɩɨɦɧɹɳɢɣ 
ɩɨɞɩɢɫɶ                                           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ         ___________                              Ⱥ.ȼ. Ɉɫɢɩɨɜ 
                                                                                                ɩɨɞɩɢɫɶ                                          ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

«___» ____________ 2019 



ɊȿɎȿɊȺɌ 

 

  ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɝɪɚɦɦɧɨ-

ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ 

ɭɩɪɚɠɧɟɧɢɣ» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 47 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 12 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 17 ɢɥɥɸɫɬɪɚɰɢɣ, 8 ɬɚɛɥɢɰ, 4 ɩɪɢɥɨɠɟɧɢɹ. 

ȼɂȾȿɈɉɈɌɈɄ, ɋȿɇɋɈɊ, ɋɍɋɌȺȼɕ ɌȿɏɇɂɑȿɋɄɈȿ ɁɊȿɇɂȿ, 

ɊȺɋɉɈɁɇȺȼȺɇɂȿ, ɂɁɈȻɊȺɀȿɇɂȿ. 

– ɐɟɥɶɸ ɩɪɨɜɨɞɢɦɵɯ ɜ ɪɚɦɤɚɯ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɤɨɧɬɪɨɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ȼɄɊ: 

– ȼɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ɤɨɦɩɥɟɤɫɚ. 

– ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɦɨɞɟɥɢɪɭɟɦɵɣ ɤɨɦɩɥɟɤɫ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɦɟɸɳɢɯɫɹ ɪɟɲɟɧɢɣ. 

– Ɋɚɡɪɚɛɨɬɤɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɬɨɞɚ. 

– Ɋɚɡɪɚɛɨɬɤɚ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɤɟɬɚ 

– П̬ове̬к̌ ̬̌̍ото̭по̭о̦̍о̭т̛ ̬̬̌̌̍̚от̦̦̌о̜ ̛̭̭те̥ы. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɨɛɨɡɧɚɱɟɧɵ ɰɟɥɢ ɢ ɡɚɞɚɱɢ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɩɥɟɤɫɚ, ɜɵɛɨɪ 

ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɨɩɢɫɚɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɟ ɤɨɦɩɥɟɤɫɚ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɫɨɫɬɚɜɥɟɧɚ ɢɧɫɬɪɭɤɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

ȼ ɢɬɨɝɟ ɜɵɩɨɥɧɟɧɢɹ ȼɄɊ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ 

ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. Ɋɚɡɪɚɛɨɬɚɧɚ 

ɢɧɫɬɪɭɤɰɢɹ  ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ
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ȼȼȿȾȿɇɂȿ 

 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɬɟɯɧɨɥɨɝɢɢ ɡɚɧɢɦɚɸɬ ɰɟɧɬɪɚɥɶɧɨɟ ɦɟɫɬɨ ɜ ɠɢɡɧɢ 

ɱɟɥɨɜɟɤɚ. Ȼɥɚɝɨɞɚɪɹ ɬɟɯɧɨɥɨɝɢɹɦ ɬɟɦɩɵ ɪɚɡɜɢɬɢɹ ɨɱɟɧɶ ɛɵɫɬɪɨ ɪɚɫɬɭɬ ɜ 

ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ: ɨɛɪɚɡɨɜɚɧɢɟ, ɤɭɥɶɬɭɪɚ, ɧɚɭɤɚ, ɫɩɨɪɬ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɦɟɞɢɰɢɧɚ.  

Ȼɵɫɬɪɵɣ ɬɟɦɩ ɠɢɡɧɢ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ, ɱɚɫɬɵɟ 

ɫɬɪɟɫɫɨɜɵɟ ɫɢɬɭɚɰɢɢ - ɜɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɫɟɪɶɟɡɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 

ɭ ɱɟɥɨɜɟɤɚ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɦɟɞɢɰɢɧɵ ɢ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ ɨɱɟɧɶ ɜɵɫɨɤɚ. Ɉɞɧɚɤɨ ɫɬɨɢɦɨɫɬɶ ɥɟɱɟɧɢɹ ɢ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤ ɠɟ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ. Ɉɱɟɧɶ ɦɧɨɝɢɟ ɥɸɞɢ, ɤɨɬɨɪɵɦ 

ɧɟɨɛɯɨɞɢɦɨ ɦɟɞɢɰɢɧɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɦɨɝɭɬ ɫɟɛɟ ɩɨɡɜɨɥɢɬɶ ɫɬɨɥɶ 

ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɥɟɱɟɧɢɟ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɯɭɞɲɚɟɬ ɩɪɨɰɟɫɫ ɪɟɚɛɢɥɢɬɚɰɢɢ [1]. 

Ɉɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɪɚɜɦ ɢɥɢ 

ɛɨɥɟɡɧɟɣ, ɬɚɤɢɯ ɤɚɤ ɢɧɫɭɥɶɬ ɹɜɥɹɟɬɫɹ ɥɟɱɟɛɧɚɹ ɮɢɡɤɭɥɶɬɭɪɚ ɢɥɢ ɅɎɄ. ɅɎɄ-ɷɬɨ 

ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɮɢɡɢɱɟɫɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɜɵɩɨɥɧɹɸɳɢɯɫɹ 

ɩɨɞ ɩɪɢɫɦɨɬɪɨɦ ɫɩɟɰɢɚɥɢɫɬɚ. Ɉɧɢ ɩɨɦɨɝɚɸɬ ɭɫɬɪɚɧɢɬɶ ɞɟɝɟɧɟɪɚɬɢɜɧɵɟ 

ɢɡɦɟɧɟɧɢɹ ɜ ɬɤɚɧɹɯ ɢ ɨɪɝɚɧɚɯ, ɩɨɡɜɨɥɹɸɬ ɫɩɪɚɜɢɬɶɫɹ ɫ ɚɬɪɨɮɢɟɣ. ɅɎɄ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɨɪɦɚɥɢɡɚɰɢɢ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ, ɭɥɭɱɲɚɟɬ ɪɚɛɨɬɭ ɫɟɪɞɟɱɧɨ-

ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ, ɭɤɪɟɩɥɹɟɬ ɦɵɲɰɵ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɫɫɥɚɛɥɟɧɢɸ ɧɟɪɜɧɨɣ 

ɫɢɫɬɟɦɵ [2]. 

ɉɨ ɫɬɚɬɢɫɬɢɤɟ ɟɠɟɝɨɞɧɨ ɨɤɨɥɨ ɩɨɥɭɦɢɥɥɢɨɧɚ ɱɟɥɨɜɟɤ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ ɮɟɞɟɪɚɰɢɢ ɩɟɪɟɧɨɫɹɬ ɡɚɛɨɥɟɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ 

ɫɢɫɬɟɦɨɣ, ɬɚɤɢɟ ɤɚɤ ɢɧɫɭɥɶɬ, ɢɧɮɚɪɤɬ ɢ ɬ.ɞ. ɂɡ ɧɢɯ ɩɨɥɧɨɫɬɶɸ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɨɥɶɤɨ 13-15%, ɨɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɩɚɰɢɟɧɬɨɜ ɥɢɛɨ ɫɬɚɧɨɜɹɬɫɹ 

ɢɧɜɚɥɢɞɚɦɢ, ɥɢɛɨ ɛɨɥɟɡɧɶ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɥɟɬɚɥɶɧɵɦ ɢɫɯɨɞɨɦ. [1] Ɉɞɧɚɤɨ ɬɨɬ 

ɧɟɛɨɥɶɲɨɣ ɩɪɨɰɟɧɬ ɩɟɪɟɧɟɫɲɢɯ ɢɧɫɭɥɶɬ ɢ ɜɨɫɫɬɚɧɨɜɢɜɲɢɯɫɹ ɩɨɥɧɨɫɬɶɸ, ɩɨɫɥɟ 

ɧɟ ɦɨɝɭɬ ɱɭɜɫɬɜɨɜɚɬɶ ɫɟɛɹ ɜ ɩɨɥɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɟɞɶ ɭ 50% ɢɡ ɧɢɯ ɜ 

ɛɥɢɠɚɣɲɢɟ ɩɹɬɶ ɥɟɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɬɨɪɧɵɣ ɢɧɫɭɥɶɬ [2]. 
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ɉɨ ɞɚɧɧɵɦ, ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɦ Ɇɢɧɡɞɪɚɜɨɦ, 31% ɩɚɰɢɟɧɬɨɜ, ɩɟɪɟɧɟɫɲɢɯ 

ɢɧɫɭɥɶɬ, ɧɟɨɛɯɨɞɢɦ ɫɩɟɰɢɚɥɶɧɵɣ ɭɯɨɞ, 20% ɧɟ ɦɨɝɭɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 

ɩɟɪɟɞɜɢɝɚɬɶɫɹ, ɢ ɬɨɥɶɤɨ 8% ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɦɨɝɭɬ ɠɢɬɶ ɩɨɥɧɨɰɟɧɧɨɣ 

ɠɢɡɧɶɸ. Ɍɚɤ ɠɟ ɫɩɨɪɬɢɜɧɵɣ ɬɪɚɜɦɚɬɢɡɦ ɧɚ ɫɟɝɨɞɧɹ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 5 ɞɨ 7% 

ɬɪɚɜɦɚɬɢɡɦɚ ɜ ɰɟɥɨɦ [2].  

Ⱥ ɟɫɥɢ ɜɫɩɨɦɧɢɬɶ ɨ ɜɫɟ ɜɨɡɪɚɫɬɚɸɳɟɣ ɫɬɚɬɢɫɬɢɤɟ ȾɌɉ ɧɚ ɧɚɲɢɯ ɞɨɪɨɝɚɯ 

ɢ ɨ ɫɥɭɱɚɣɧɵɯ ɩɨɜɪɟɠɞɟɧɢɹɯ ɢ ɩɟɪɟɥɨɦɚɯ, ɨɫɨɛɟɧɧɨ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, 

ɫɬɚɧɨɜɢɬɫɹ ɹɫɧɨ, ɱɬɨ ɬɪɚɜɦɵ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɥɸɛɨɣ ɱɟɥɨɜɟɤ, ɞɚɠɟ ɧɟ 

ɭɜɥɟɤɚɸɳɢɣɫɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ ɫɩɨɪɬɨɦ. 

ȼɫɟɦ ɷɬɢɦ ɥɸɞɹɦ ɧɟɨɛɯɨɞɢɦ ɤɭɪɫ ɪɟɚɛɢɥɢɬɚɰɢɢ ɞɥɹ ɜɵɡɞɨɪɨɜɥɟɧɢɹ ɢ 

ɜɨɡɦɨɠɧɨɫɬɢ ɠɢɬɶ ɩɨɥɧɨɰɟɧɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ, ɨɞɧɚɤɨ ɧɟ ɭ ɜɫɟɯ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɤɚɠɞɵɣ ɞɟɧɶ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɦɟɞɢɰɢɧɫɤɨɦ ɭɱɪɟɠɞɟɧɢɢ ɞɥɹ 

ɡɚɧɹɬɢɹ ɅɎɄ ɩɨɞ ɩɪɢɫɦɨɬɪɨɦ ɫɩɟɰɢɚɥɢɫɬɚ. Ⱥɤɬɭɚɥɶɧɨɣ ɫɬɚɧɨɜɢɬɫɹ ɡɚɞɚɱɚ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɮɨɪɦɢɪɨɜɚɬɶ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɫɩɢɫɨɤ ɭɩɪɚɠɧɟɧɢɣ ɢ ɫɢɫɬɟɦɭ ɬɪɟɧɢɪɨɜɨɤ, ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɟɣ ɞɥɹ ɩɚɰɢɟɧɬɚ ɫ ɭɱɟɬɨɦ ɟɝɨ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ 

ɫɩɟɰɢɮɢɤɟ ɬɪɚɜɦɵ ɢɥɢ ɡɚɛɨɥɟɜɚɧɢɹ, ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɝɪɟɫɫ ɩɚɰɢɟɧɬɚ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ 

 

1.1 ɐɟɥɶ ɢ ɡɚɞɚɱɢ 

 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɰɟɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

1. ȼɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ɤɨɦɩɥɟɤɫɚ 

2. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 

ɦɨɞɟɥɢɪɭɟɦɵɣ ɤɨɦɩɥɟɤɫ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɦɟɸɳɢɯɫɹ ɪɟɲɟɧɢɣ 

3. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɦɟɬɨɞɚ 

4. Ɋɚɡɪɚɛɨɬɤɚ ɞɟɦɨɧɫɬɪɚɰɢɨɧɧɨɝɨ ɦɚɤɟɬɚ 

5. ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ. 

 

1.2 Ɉɛɡɨɪ ɫɭщɟɫɬɜɭɸщɢɯ ɫɢɫɬɟɦ 

 

1.2.1 Reflextion 

 

Reflexion Health ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɦɟɞɢɰɢɧɫɤɢɯ ɰɟɥɟɣ, ɱɬɨɛɵ ɫɞɟɥɚɬɶ 

ɮɢɡɢɱɟɫɤɭɸ ɬɟɪɚɩɢɸ ɢ ɥɟɱɟɛɧɭɸ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɭɸ ɮɢɡɤɭɥɶɬɭɪɭ, ɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɣ ɞɥɹ ɩɚɰɢɟɧɬɨɜ, - ɢ ɭɞɨɛɧɟɟ ɧɚ ɩɪɚɤɬɢɤɟ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɦɟɞɢɰɢɧɵ. 

Ɉɧ ɫɨɱɟɬɚɟɬ ɬɟɯɧɨɥɨɝɢɸ ɞɚɬɱɢɤɨɜ Kinect ɞɥɹ Windows ɢ ɤɨɦɩɥɟɤɬɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫ ɟɝɨ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɞɥɹ 

ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɨɦɨɱɶ ɩɚɰɢɟɧɬɚɦ ɢ 

ɞɨɤɬɨɪɚɦ ɭɥɭɱɲɢɬɶ ɢ ɭɩɪɨɫɬɢɬɶ ɩɪɨɰɟɫɫ ɮɢɡɢɱɟɫɤɨɣ ɬɟɪɚɩɢɢ ɢ ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɣ 

ɮɢɡɤɭɥɶɬɭɪɵ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ 2011 ɝɨɞɭ ɤɨɦɚɧɞɨɣ 

Reflection ɫɨɜɦɟɫɬɧɨ ɫ ɞɨɤɬɨɪɨɦ ɗɪɢɤɨɦ ɏɨɮɦɚɣɫɬɟɪɨɦ, ɞɢɪɟɤɬɨɪɨɦ ɤɚɮɟɞɪɵ 

ɨɪɬɨɩɟɞɢɱɟɫɤɨɣ ɯɢɪɭɪɝɢ ɜ ȼɨɟɧɧɨ-ɦɨɪɫɤɨɦ ɨɪɬɨɩɟɞɢɱɟɫɤɨɦ ɰɟɧɬɪɟ ɜ ɋɚɧ Ⱦɢɟɝɨ, 
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Ʉɚɥɢɮɨɪɧɢɹ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɜɩɟɪɜɵɟ ɩɪɨɲɥɚ ɤɥɢɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɜ 

ɨɤɬɹɛɪɟ 2012 ɝɨɞɚ [3]. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ: 

1. ȼɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɥɚɧɨɜ ɪɚɛɨɬɵ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɰɢɟɧɬɚ: 

2. ɂɫɩɨɥɶɡɭɹ Kinect ɞɥɹ Windows, ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɩɨɡɜɨɥɹɟɬ 

ɫɩɟɰɢɚɥɢɫɬɚɦ-ɦɟɞɢɤɚɦ ɩɥɚɧɢɪɨɜɚɬɶ ɩɪɨɰɟɞɭɪɵ ɢ ɝɪɚɮɢɤ ɪɚɛɨɬɵ ɫ ɩɚɰɢɟɧɬɚɦɢ, 

ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɪɟɞɥɚɝɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ 

ɩɚɰɢɟɧɬɨɜ;  

3. ɉɨɦɨɳɶ ɩɚɰɢɟɧɬɚɦ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɚɜɢɥɶɧɵɦ ɜɵɩɨɥɧɟɧɢɟɦ 

ɭɩɪɚɠɧɟɧɢɣ: 

4. ɉɪɢ ɩɨɦɨɳɢ Reflection health ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɭɞɚɥɟɧɧɨ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɚɰɢɟɧɬɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɢɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɩɪɚɠɧɟɧɢɣ; 

5. ɋɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɥɟɱɟɧɢɟ. 

ɋ ɩɨɦɨɳɶɸ Kinect ɢ ɪɟɲɟɧɢɹ Reflection health ɩɚɰɢɟɧɬ ɦɨɠɟɬ ɩɪɨɯɨɞɢɬɶ 

ɤɭɪɫ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɬɟɪɚɩɢɢ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɱɬɨ 

ɞɟɥɚɟɬ ɞɚɧɧɨɟ ɪɟɲɟɧɢɟ ɞɨɫɬɭɩɧɵɦ ɩɪɚɤɬɢɱɟɫɤɢ ɞɥɹ ɤɚɠɞɨɝɨ [3]. 

ɉɪɨɝɪɚɦɦɧɨɟ ɢ ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ Reflection health: 

Ⱥɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ - Kinect for Windows Sensor, Ʉɨɦɩɶɸɬɟɪ ɫ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ Windows 7 ɢ ɜɵɲɟ.  

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: Microsoft Kinect for Windows, Microsoft .NET 

Framework, Microsoft Visual Studio, Microsoft DirectX, Microsoft Remote Desktop 

Protocol. 

Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ Reflection health ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1 - ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɪɟɲɟɧɢɹ Reflection health 

 

1.2.2 BP YouGrabber Jintronix 

 

ɋɢɫɬɟɦɚ ȼɊ YouGrabber Jintronix (YouRehab Ltd., ɒɜɟɣɰɚɪɢɹ) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɟɪɱɚɬɤɢ ɫ ɞɚɬɱɢɤɚɦɢ, ɜ ɤɨɬɨɪɭɸ ɡɚɥɨɠɟɧɚ ɩɪɨɝɪɚɦɦɚ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɢɝɪɚɦɢ ɞɥɹ ɨɛɭɱɟɧɢɹ, ɤɚɤ ɷɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.  

Jintronix ɛɵɥɚ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɪɟɚɛɢɥɢɬɚɰɢɢ 

ɩɨɫɬɢɧɫɭɥɶɬɧɵɯ ɛɨɥɶɧɵɯ, ɱɬɨ ɨɱɟɧɶ ɭɞɨɛɧɨ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɛɨɪ ɢɝɪ/ 

ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɬɪɟɧɢɪɨɜɤɢ ɫɢɞɹ. ɉɹɬɶ ɢɝɪ: Fish Frenzy, Ball Maze, Garden Grab, 

Bike Barrier, Kitchen Clean-up. ɋɥɨɠɧɨɫɬɶ ɢɝɪɵ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨ, ɟɫɥɢ ɩɚɰɢɟɧɬ ɦɨɠɟɬ ɜɵɩɨɥɧɢɬɶ ɢɝɪɭ ɫ ɥɟɝɤɨɫɬɶɸ, ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɢɝɪɵ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɪɟɛɭɹ ɛɨɥɶɲɟ ɫɤɨɪɨɫɬɢ, ɪɚɫɫɬɨɹɧɢɹ ɢ ɬɨɱɧɨɫɬɢ, ɩɨɫɬɟɩɟɧɧɨ 

ɪɚɡɜɢɜɚɹ ɟɝɨ ɦɨɬɨɪɢɤɭ. ɋɢɫɬɟɦɚ Jintronix ɞɚɟɬ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɧɚɛɥɸɞɚɬɶ ɤɚɤ ɩɚɰɢɟɧɬ ɜɵɩɨɥɧɢɥ ɬɨ ɢɥɢ ɢɧɨɟ ɡɚɞɚɧɢɟ ɜ ɢɝɪɟ [4]. ɂɫɫɥɟɞɨɜɚɧɢɹ 

ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 

ɦɟɬɨɞɚɦɢ ɪɟɚɛɢɥɢɬɚɰɢɢ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɛɨɥɶɲɟ ɩɪɟɢɦɭɳɟɫɬɜ ɜ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɜɢɝɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ. Jintronix ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ 

ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɞɜɢɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ ɩɚɰɢɟɧɬɚ, ɩɪɨɜɟɞɟɧɢɟ ɪɟɚɥɶɧɵɯ 
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ɦɚɧɢɩɭɥɹɰɢɣ ɨɛɴɟɤɬɚɦɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɜɢɪɬɭɚɥɶɧɵɦ ɫɰɟɧɚɪɢɟɦ. Ⱦɜɢɠɟɧɢɹ 

ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɡɚɯɜɚɬɚ ɞɜɢɠɟɧɢɣ [4]. ɇɚɩɪɢɦɟɪ, ɩɪɨɫɬɨɟ 

ɞɜɢɠɟɧɢɟ, ɬɚɤɨɟ ɤɚɤ ɩɨɫɬɚɜɢɬɶ ɫɬɚɤɚɧ ɧɚ ɩɨɥɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɢɪɬɭɚɥɶɧɵɦ 

ɫɬɚɤɚɧɨɦ ɢ ɩɨɥɤɨɣ. Ɏɢɡɢɨɬɟɪɚɩɟɜɬ ɞɟɪɠɚɥ ɜ ɪɭɤɟ ɪɟɚɥɶɧɵɣ ɫɬɚɤɚɧ ɫ ɞɚɬɱɢɤɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɧɚ ɨɛɴɟɤɬɟ ɢ ɫɨɜɟɪɲɚɥ ɚɤɬ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɤɚɧɚ ɧɚ ɜɢɪɬɭɚɥɶɧɨɣ 

ɩɨɥɤɟ. ȼɢɪɬɭɚɥɶɧɵɣ ɫɰɟɧɚɪɢɣ ɨɬɨɛɪɚɠɚɥ ɩɪɚɜɢɥɶɧɵɣ ɩɭɬɶ ɞɜɢɠɟɧɢɹ ɫɬɟɤɥɚ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɩɨɥɤɟ. ɉɚɰɢɟɧɬɭ ɬɪɟɛɨɜɚɥɨɫɶ ɩɨɜɬɨɪɢɬɶ ɩɪɚɜɢɥɶɧɨɟ ɞɜɢɠɟɧɢɟ, 

ɜɵɩɨɥɧɟɧɧɨɟ ɡɚɪɚɧɟɟ ɬɟɪɚɩɟɜɬɨɦ. ɉɪɚɜɢɥɶɧɚɹ ɬɪɚɟɤɬɨɪɢɹ ɨɬɨɛɪɚɠɚɥɚɫɶ ɜ 

ɮɨɧɨɜɨɦ ɪɟɠɢɦɟ ɜɢɪɬɭɚɥɶɧɨɣ ɫɰɟɧɵ, ɱɬɨɛɵ ɨɛɥɟɝɱɢɬɶ ɜɨɫɩɪɢɹɬɢɟ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɞɜɢɠɟɧɢɹ ɩɚɰɢɟɧɬɚ. ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɨɲɢɛɤɢ ɩɚɰɢɟɧɬɚ, 

ɬɟɪɚɩɟɜɬ ɜɵɛɢɪɚɥ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɥɨɠɧɨɫɬɶ ɞɜɢɝɚɬɟɥɶɧɵɯ ɡɚɞɚɱ ɩɭɬɟɦ 

ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɢɥɢ ɨɪɢɟɧɬɚɰɢɢ ɜɢɪɬɭɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ. Ɂɚɞɚɱɢ 

ɭɫɥɨɠɧɹɸɬɫɹ ɞɨɛɚɜɥɟɧɢɟɦ ɨɛɴɟɤɬɨɜ ɜ ɜɢɪɬɭɚɥɶɧɨɦ ɫɰɟɧɚɪɢɢ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ 

ɩɚɰɢɟɧɬɵ ɛɵɥɢ ɜɵɧɭɠɞɟɧɵ ɚɤɬɢɜɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɝɪɭɩɩɵ ɦɵɲɰ ɪɭɤ, ɱɬɨɛɵ 

ɜɵɩɨɥɧɢɬɶ ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɡɚɞɚɱɢ. Ɋɨɥɶ ɬɟɪɚɩɟɜɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɩɪɚɜɥɟɧɢɢ 

ɜɢɪɬɭɚɥɶɧɨɣ ɫɪɟɞɨɣ, ɱɬɨɛɵ ɚɞɚɩɬɢɪɨɜɚɬɶ ɟё ɮɢɡɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɩɚɰɢɟɧɬɚ ɢ 

ɞɚɜɚɬɶ ɩɚɰɢɟɧɬɭ ɢɧɫɬɪɭɤɰɢɢ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɬɪɭɞɧɨɫɬɟɣ ɜɨ ɜɪɟɦɹ 

ɜɵɩɨɥɧɟɧɢɹ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ 

ɬɟɪɚɩɟɜɬ ɨɛɫɭɠɞɚɟɬ ɫ ɩɚɰɢɟɧɬɚɦɢ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɫɟɚɧɫɚ ɬɟɪɚɩɢɢ 

[4].  

Jintronix. ȼɊ ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (Jintronix, Ɇɨɧɪɟɚɥɶ, 

PQ) ɢ ɬɪɟɯɦɟɪɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ (Kinect v2, MicrosoftCanadaCo., Mississauga, 

ON). Ⱥ ɤɚɦɟɪɚ ɡɚɯɜɚɬɵɜɚɟɬ ɞɜɢɠɟɧɢɹ ɭɱɚɫɬɧɢɤɚ ɢ ɩɨɡɜɨɥɹɟɬ ɩɚɰɢɟɧɬɭ 

ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɚɜɚɬɚɪ, ɤɨɬɨɪɵɣ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɢɝɪɨɣ [4]. 
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Ɋɢɫɭɧɨɤ 2 – ɉɪɢɦɟɪ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ Jintronix  

 

1.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɦɭ ɤɨɦɩɥɟɤɫɭ 

 

Ɋɚɫɫɦɨɬɪɟɜ ɫɭɳɟɫɬɜɭɸɳɟɟ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ ɨɛɟɫɩɟɱɟɧɢɹ, ɛɵɥɨ 

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɫɨɡɞɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɩɪɨɞɭɤɬ ɞɥɹ 

ɪɟɚɛɢɥɢɬɚɰɢɢ ɩɚɰɢɟɧɬɨɜ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɦɟɬɨɞɟ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ.  

Ⱦɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɫɜɨɣɫɬɜɚɦɢ: 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɤɨɦɩɥɟɤɫɚ: 

1. Ɉɛɹɡɚɬɟɥɶɧɨɣ ɱɚɫɬɶɸ ɤɨɦɩɥɟɤɫɚ ɞɨɥɠɟɧ ɹɜɥɹɬɶɫɹ ɨɪɝɚɧ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɡɪɟɧɢɹ, ɫɩɨɫɨɛɧɵɣ ɩɟɪɟɞɚɜɚɬɶ ɜɢɞɟɨɩɨɬɨɤ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

2. Ʉɨɦɩɥɟɤɫ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɦɨɛɢɥɶɧɨɫɬɶɸ; 

3. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɉɈ; 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɧɨɣ ɱɚɫɬɢ ɤɨɦɩɥɟɤɫɚ: 

1. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɟɨɛɯɨɞɢɦ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ 

ɧɟɩɪɟɪɵɜɧɨɣ ɩɟɪɟɞɚɱɢ ɜɢɞɟɨɩɨɬɨɤɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ; 

2. ɇɟɨɛɯɨɞɢɦ ɦɨɞɭɥɶ ɨɛɪɚɛɨɬɤɢ ɜɢɞɟɨɩɨɬɨɤɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ 

ɨɬɫɥɟɠɢɜɚɬɶ ɞɜɢɠɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚɞɪɟ; 
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3. Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɧɟɨɛɯɨɞɢɦɨ ɞɜɚ 

ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɹ: ɨɞɢɧ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɭɩɪɚɠɧɟɧɢɣ, ɞɪɭɝɨɣ 

ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ 

 Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 

ɪɚɡɦɟɫɬɢɬɶ ɩɪɨɝɪɚɦɦɧɭɸ ɱɚɫɬɶ ɤɨɦɩɥɟɤɫɚ ɧɚ ɨɞɧɨɩɥɚɬɧɨɦ ɤɨɦɩɶɸɬɟɪɟ ɢɥɢ 

ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ ɞɥɹ ɦɨɛɢɥɶɧɨɫɬɢ, ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ ɩɟɪɟɞɚɱɢ ɢ 

ɨɛɪɚɛɨɬɤɢ ɜɢɞɟɨɩɨɬɨɤɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɨɫɧɨɜɟ ɜɫɬɪɨɟɧɧɵɯ 

ɛɢɛɥɢɨɬɟɤ Open NI, ɢ Nite 2. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɤɨɦɩɥɟɤɫɚ ɩɨ ɨɬɫɥɟɠɢɜɚɧɢɸ 

ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɯ ɩɚɰɢɟɧɬɨɦ, ɚ ɬɚɤɠɟ ɩɨ ɫɨɡɞɚɧɢɸ ɢ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ ɭɩɪɚɠɧɟɧɢɣ ɞɨɤɬɨɪɨɦ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɤɭɪɫɚ ɪɟɚɛɢɥɢɬɚɰɢɢ ɛɵɥɨ 

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɭ «Ɋɟɞɚɤɬɨɪ» ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɭɩɪɚɠɧɟɧɢɣ ɢ ɩɪɨɝɪɚɦɦɵ «Ʉɨɧɬɪɨɥɥɟɪ» ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɟ «Ɋɟɞɚɤɬɨɪ»: 

1. ɇɚɥɢɱɢɟ ɜɢɡɭɚɥɶɧɨɝɨ ɪɟɞɚɤɬɨɪɚ–ɚɜɚɬɚɪɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɭɩɪɚɠɧɟɧɢɣ; 

2. ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɛɢɪɚɬɶ ɬɨɥɶɤɨ ɫɭɫɬɚɜɵ, ɤɨɨɪɞɢɧɚɬɵ ɤɨɬɨɪɵɯ 

ɧɟɨɛɯɨɞɢɦɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɭɩɪɚɠɧɟɧɢɹ; 

3. ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ – ɮɚɣɥ ɨɩɢɫɚɧɢɹ ɭɩɪɚɠɧɟɧɢɹ: 

ɤɨɨɪɞɢɧɚɬɵ ɩɨɥɨɠɟɧɢɹ ɫɭɫɬɚɜɨɜ ɜ ɦɨɦɟɧɬ ɤɨɧɟɱɧɨɣ ɮɚɡɵ ɜɵɩɨɥɧɟɧɢɹ 

ɭɩɪɚɠɧɟɧɢɹ; 

4.  Ɏɭɧɤɰɢɨɧɚɥ ɞɥɹ ɚɧɚɥɢɡɚ ɮɚɣɥɨɜ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɨɡɞɚɧɵ ɩɪɨɝɪɚɦɦɧɵɦ 

ɦɨɞɭɥɟɦ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

Ɍɪɟɛɨɜɚɧɢɹ ɞɥɹ ɩɪɨɝɪɚɦɦɵ «Ʉɨɧɬɪɨɥɥɟɪ»: 

1. Ɏɭɧɤɰɢɨɧɚɥ ɩɪɢɟɦɚ ɞɚɧɧɵɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɢɞɟɨɩɨɬɨɤɚ ɢ ɤɨɨɪɞɢɧɚɬ 

ɫɭɫɬɚɜɨɜ ɩɨɥɶɡɨɜɚɬɟɥɹ; 

2. ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɭɩɪɚɠɧɟɧɢɣ; 

3. ɂɧɞɢɤɚɬɨɪ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ; 
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4. Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ ɞɨɥɠɧɵ ɫɨɯɪɚɧɹɬɶɫɹ ɜ ɮɚɣɥ 

ɫɨɞɟɪɠɚɳɢɣ ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɨɞɟɥɚɧɧɵɯ ɭɩɪɚɠɧɟɧɢɹɯ, ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɞɚɱɢ ɜɪɚɱɭ. 

 

1.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɇɚ ɨɫɧɨɜɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɦɟɬɨɞɨɜ ɪɟɚɛɢɥɢɬɚɰɢɢ ɩɚɰɢɟɧɬɨɜ, 

ɧɭɠɞɚɸɳɢɯɫɹ ɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɨɩɨɪɧɨ-ɞɜɢɝɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɹ ɪɚɡɪɚɛɨɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɣ ɦɟɬɨɞ ɪɟɚɛɢɥɢɬɚɰɢɢ ɩɚɰɢɟɧɬɨɜ ɫ 

ɞɢɫɮɭɧɤɰɢɟɣ ɨɩɨɪɧɨ-ɞɜɢɝɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɪɢɧɰɢɩɟ 

ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɚɰɢɟɧɬɚ ɫ ɩɨɦɨɳɶɸ ɨɪɝɚɧɨɜ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɪɟɚɛɢɥɢɬɚɰɢɢ ɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɨɪɝɚɧɚ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ, ɨɞɧɨɩɥɚɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɩɚɰɢɟɧɬɚ ɫ ɩɪɨɝɪɚɦɦɧɵɦ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɞɥɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ, ɩɟɪɢɮɟɪɢɣɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɜɢɞɟ ɦɨɧɢɬɨɪɚ, ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɧɨɫɢɬɟɥɹ 

ɫ ɮɚɣɥɚɦɢ ɭɩɪɚɠɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɚɰɢɟɧɬɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ. Ⱦɥɹ ɜɪɚɱɚ 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩɢɫɚɬɟɥɶɧɵɯ 

ɮɚɣɥɨɜ ɭɩɪɚɠɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɜɵɯɨɞɧɵɯ ɮɚɣɥɨɜ, 

ɩɨɥɭɱɟɧɧɵɯ ɨɬ ɩɚɰɢɟɧɬɚ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ. Ɍɚɤɨɣ ɢɧɫɬɪɭɦɟɧɬ ɜ ɪɭɤɚɯ ɨɩɵɬɧɨɝɨ 

ɫɩɟɰɢɚɥɢɫɬɚ ɩɨɡɜɨɥɢɬ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɤɭɪɫ ɪɟɚɛɢɥɢɬɚɰɢɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 

ɩɪɨɰɟɫɫ ɪɟɚɛɢɥɢɬɚɰɢɢ ɛɵɥ ɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢ ɩɪɨɞɭɤɬɢɜɧɵɦ. 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

 

ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɦɭ ɤɨɦɩɥɟɤɫɭ, 

ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ ɪɚɧɟɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɫɨɡɞɚɬɶ ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. ɐɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɤɨɦɩɥɟɤɫɚ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ 

ɦɨɛɢɥɶɧɵɣ ɛɥɨɤ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ɇɚ ɛɥɨɤɟ ɨɛɪɚɛɨɬɤɢ ɛɭɞɭɬ ɡɚɩɭɫɤɚɬɶɫɹ 

ɩɪɨɝɪɚɦɦɧɵɟ ɦɨɞɭɥɢ ɩɟɪɜɢɱɧɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɫɬɪɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ ɫɟɧɫɨɪɨɦ Kinect ɢ ɧɟɩɪɟɪɵɜɧɨɣ 

ɩɟɪɟɞɚɱɢ ɜɢɞɟɨɩɨɬɨɤɚ, ɢ ɤɨɨɪɞɢɧɚɬ ɬɨɱɟɤ ɫɤɟɥɟɬɚ ɱɟɥɨɜɟɤɚ. Ⱦɥɹ ɡɚɩɭɫɤɚ 

ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪ ɧɟɨɛɯɨɞɢɦ ɮɚɣɥ ɫ ɭɩɪɚɠɧɟɧɢɹɦɢ, ɫɨɡɞɚɧɧɵɣ ɪɚɧɟɟ 

ɞɨɤɬɨɪɨɦ ɜ ɩɪɨɝɪɚɦɦɟ ɪɟɞɚɤɬɨɪ, ɷɬɨɬ ɮɚɣɥ ɧɚ ɷɥɟɤɬɪɨɧɧɨɦ ɧɨɫɢɬɟɥɟ. Ⱦɥɹ 

ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɨɣɫɬɜɨ ɜɵɜɨɞɚ – ɦɨɧɢɬɨɪ. 

 

 
 

Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 

2.1 Ȼɥɨɤ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɹɜɥɹɟɬɫɹ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɝɨɬɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɨɫɪɟɞɫɬɜɨɦ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɚ ɢɦɟɧɧɨ, 

ɩɟɪɟɧɨɫɚ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚ ɛɨɥɟɟ ɦɨɛɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. ȼ ɪɚɦɤɚɯ 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ 2 ɝɪɭɩɩɵ: 
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ɩɥɚɬɵ ɧɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɟ (ɬɢɩɢɱɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ Arduino Uno) ɢ 

ɨɞɧɨɩɥɚɬɧɵɟ ɤɨɦɩɶɸɬɟɪɵ (ɬɢɩɢɱɧɵɣ ɩɪɟɞɫɬɚɜɢɬɟɥɶ – Raspberry Pi). 

Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ ɦɨɝɭɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɫɩɨɥɧɹɬɶ ɜɫɟɝɨ ɨɞɧɭ ɡɚɞɚɱɭ ɢ ɨɬɥɢɱɧɨ 

ɫ ɷɬɢɦ ɫɩɪɚɜɥɹɸɬɫɹ. Ⱥ ɨɞɧɨɩɥɚɬɧɵɟ ɤɨɦɩɶɸɬɟɪɵ ɢɫɩɨɥɧɹɸɬ ɩɪɨɝɪɚɦɦɵ ɜ 

ɪɚɦɤɚɯ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ 

ɲɢɪɨɤɢɦɢ ɦɭɥɶɬɢɦɟɞɢɣɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɛɵɥɚ 

ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ, ɜɤɥɸɱɚɸɳɚɹ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɫɪɚɜɧɟɧɢɹ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ [5]. 

 

Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɨɜ ɢ ɨɞɧɨɩɥɚɬɧɵɯ 

ɤɨɦɩɶɸɬɟɪɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪ Ɉɞɧɨɩɥɚɬɧɵɣ ɤɨɦɩɶɸɬɟɪ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 1 ɹɞɪɨ, 

ɞɟɫɹɬɤɢ-ɫɨɬɧɢ ɆȽɰ, 

ɞɟɫɹɬɤɢ ɄȻ ɨɩɟɪɚɬɢɜɧɨɣ 

ɢ ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ 

1 ɢɥɢ ɛɨɥɟɟ ɹɞɟɪ, 

ɫɨɬɧɢ-ɬɵɫɹɱɢ ɆȽɰ, 

ɫɨɬɧɢ ɆȻ ɨɩɟɪɚɬɢɜɧɨɣ 

ɩɚɦɹɬɢ, ɝɢɝɚɛɚɣɬɵ 

ɩɨɫɬɨɹɧɧɨɣ ɩɚɦɹɬɢ 

Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬɶ ɇɟɬ, ɧɨ ɦɨɠɧɨ 

ɷɦɭɥɢɪɨɜɚɬɶ 

Ⱦɚ, ɭɩɪɚɜɥɹɟɬɫɹ Ɉɋ 

Ɋɚɛɨɬɵ ɫ 

ɢɧɬɟɪɧɟɬɨɦ 

Ɉɛɵɱɧɨ ɧɭɠɧɵ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɨɞɭɥɢ ɢ 

ɝɥɭɛɨɤɨɟ ɡɧɚɧɢɟ 

ɩɪɨɬɨɤɨɥɨɜ 

ȼɫɬɪɨɟɧɧɵɣ ɫɟɬɟɜɨɣ 

ɦɨɞɭɥɶ 

əɡɵɤɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Ɉɝɪɚɧɢɱɟɧɧɵɣ. ɑɚɳɟ 

C/C++ 

Python, JavaScript, Bash ɢ 

ɞɟɫɹɬɤɢ ɞɪɭɝɢɯ: ɥɸɛɵɟ 

ɞɨɫɬɭɩɧɵɟ ɜ Ɉɋ 

Ɋɚɛɨɬɚ ɫ ɜɢɞɟɨ, 

ɤɨɦɩɶɸɬɟɪɧɨɟ 

ɡɪɟɧɢɟ 

ɇɟ ɯɜɚɬɢɬ ɦɨɳɧɨɫɬɢ OpenCV, ɚɩɩɚɪɚɬɧɵɟ 

ɜɢɞɟɨɤɨɞɟɤɢ, HDMI-ɜɵɯɨɞ 
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ȼ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɥɹ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɚɛɨɬɵ ɫ ɨɪɝɚɧɨɦ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ – ɫɟɧɫɨɪɨɦ Kinect, ɩɨɷɬɨɦɭ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɡɚ 

ɨɫɧɨɜɭ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɜɡɹɬɶ ɨɞɧɨɩɥɚɬɧɵɣ ɤɨɦɩɶɸɬɟɪ.  

 

2.1.1  ȼɵɛɨɪ ɨɞɧɨɩɥɚɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ 

 

Ɉɞɧɨɩɥɚɬɧɵɣ ɤɨɦɩɶɸɬɟɪ - ɤɨɦɩɶɸɬɟɪ, ɫɨɛɪɚɧɧɵɣ ɧɚ ɨɞɧɨɣ ɩɟɱɚɬɧɨɣ 

ɩɥɚɬɟ, ɧɚ ɤɨɬɨɪɨɣ ɭɫɬɚɧɨɜɥɟɧɵ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ, ɨɩɟɪɚɬɢɜɧɚɹ ɩɚɦɹɬɶ, ɫɢɫɬɟɦɵ 

ɜɜɨɞɚ-ɜɵɜɨɞɚ ɢ ɞɪɭɝɢɟ ɦɨɞɭɥɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɤɨɦɩɶɸɬɟɪɚ. Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɞɨɫɬɭɩɧɵɯ ɨɞɧɨɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɫɬɚɥ 

Raspberry Pi, ɤɨɬɨɪɵɣ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɩɨɩɭɥɹɪɧɵɦ (ɩɪɨɞɚɧɨ 

ɛɨɥɟɟ 5 ɦɢɥɥɢɨɧɨɜ ɭɫɬɪɨɣɫɬɜ) ɜɵɲɟɞɲɢɣ ɜ 2012 ɝɨɞɭ. Ɂɚɬɟɦ ɫɬɚɥɢ ɩɨɹɜɥɹɟɬɫɹ 

ɟɝɨ ɤɥɨɧɵ ɢ ɚɧɚɥɨɝɢ [6].  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɦɧɨɠɟɫɬɜɨ ɦɨɞɟɥɟɣ 

ɨɞɧɨɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɪɚɡɧɨɝɨ ɪɚɡɦɟɪɚ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɫɬɨɢɦɨɫɬɢ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɤɥɨɧɚɦɢ 

Raspberry Pi, ɚ ɧɟɤɨɬɨɪɵɟ ɢɦɟɟɬ ɫɨɜɫɟɦ ɞɪɭɝɨɟ ɧɚɡɧɚɱɟɧɢɟ ɢ ɚɪɯɢɬɟɤɬɭɪɭ. Ⱦɥɹ 

ɜɵɛɨɪɚ ɨɞɧɨɩɥɚɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɛɵɥɚ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ ɫɪɚɜɧɟɧɢɹ 

ɨɞɧɨɩɥɚɬɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ Raspberry Pi ɢ ɟɳɟ ɧɟɫɤɨɥɶɤɢɯ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ 

ɧɚ ɪɵɧɤɟ ɨɞɧɨɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɩɨ ɤɪɢɬɟɪɢɹɦ, ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɜ ɪɚɦɤɚɯ 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ [7]. 
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Ɍɚɛɥɢɰɚ 2 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɨɞɧɨɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Raspberry Pi 

3 model B 

ODROID-C2 BeagleBone 

Black Rev. 

C 

A20-

OLinuXino-

MICRO-4GB 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ 

ɰɟɧɚ 

$35 $46 $45 $89 

ɉɨɞɞɟɪɠɤɚ 

Windows 

Windows 10 

IoT Core 

- - - 

ɉɨɞɞɟɪɠɤɚ Linux ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ ɟɫɬɶ 

Bluetooth  Bluetooth 

BLE 4.2 

- - - 

USB host 4 4 1 2 

Ɉɛɴɟɦ ɈɁɍ 1 Ƚɛɚɣɬ 2 Ƚɛɚɣɬ 512 Ɇɛɚɣɬ 1 Ƚɛɚɣɬ 

ȼɧɟɲɧɹɹ ɩɚɦɹɬɶ MicroSD 8Ƚɛɚɣɬ 

MicroSD,64 

Ƚɛɚɣɬ eMMC 

MicroSD MicroSD 

 

Ɉɫɧɨɜɨɣ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ Raspberry Pi 3 model B – 

ɨɞɧɨɩɥɚɬɧɵɣ ɤɨɦɩɶɸɬɟɪ ɫ ɩɨɞɞɟɪɠɤɨɣ ɛɟɫɩɪɨɜɨɞɧɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ ɢ Bluetooth 

(Ɋɢɫɭɧɨɤ 4) [8]. 

 

 
 

Ɋɢɫɭɧɨɤ 4 – Ɉɞɧɨɩɥɚɬɧɵɣ ɤɨɦɩɶɸɬɟɪ Raspberry Pi 3 model B 
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Ⱦɚɧɧɵɣ ɨɞɧɨɩɥɚɬɧɵɣ ɤɨɦɩɶɸɬɟɪ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

• 4-ɯɴɹɞɟɪɧɵɣ ɩɪɨɰɟɫɫɨɪ 1,2 ȽȽɰ Broadcom BCM2837 64-ɛɢɬɧɵɣ 

ɩɪɨɰɟɫɫɨɪ; 

• 1 ȽȻ ɈɁɍ; 

• Ȼɟɫɩɪɨɜɨɞɧɚɹ ɥɨɤɚɥɶɧɚɹ ɫɟɬɶ BCM43438 ɢ Bluetooth Low Energy 

(BLE); 

• 100 ɛɚɡɨɜɵɯ ɫɟɬɟɣ Ethernet; 

• 40-ɤɨɧɬɚɤɬɧɵɣ ɭɞɥɢɧɟɧɧɵɣ GPIO; 

• 4 ɩɨɪɬɚ USB 2; 

• 4-ɩɨɥɸɫɧɵɣ ɫɬɟɪɟɨɜɵɯɨɞ ɢ ɤɨɦɩɨɡɢɬɧɵɣ ɜɢɞɟɨɩɨɪɬ; 

• ɉɨɥɧɨɪɚɡɦɟɪɧɵɣ HDMI; 

• ɉɨɪɬ ɤɚɦɟɪɵ CSI ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɦɟɪɵ Raspberry Pi; 

• ɉɨɪɬ ɞɢɫɩɥɟɹ DSI ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɫɟɧɫɨɪɧɨɝɨ ɞɢɫɩɥɟɹ Raspberry 

Pi; 

• ɉɨɪɬ Micro SD ɞɥɹ ɡɚɝɪɭɡɤɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɢ ɯɪɚɧɟɧɢɹ 

ɞɚɧɧɵɯ; 

• ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ Micro USB ɞɨ 2,5 Ⱥ 

 

2.1.2 ȼɵɛɨɪ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɩɨ ɦɢɦɨ ɜɵɛɨɪɚ 

ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ –

ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ. Ɍɚɤ ɤɚɤ ɨɫɧɨɜɨɣ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ Raspberry Pi 3 

model B ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɞɚɧɧɨɝɨ ɨɞɧɨɩɥɚɬɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ. Raspberry Pi ɹɜɥɹɟɬɫɹ ɩɨɩɭɥɹɪɧɵɦ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, 

ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. ɗɬɨ 

ɞɢɫɬɪɢɛɭɬɢɜɵ Linux, ɩɨɫɥɟɞɧɹɹ Windows 10 ɪɚɡɥɢɱɧɵɟ ɜɟɪɫɢɢ ɫɢɫɬɟɦ, ɬɚɤɢɟ ɤɚɤ: 
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1. Raspbian - ɨɫɧɨɜɚɧɧɚɹ ɧɚ Debian (ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 

ɫɜɨɛɨɞɧɨɝɨ ɉɈ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ) ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ 

Raspberry Pi. ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɜɟɪɫɢɣ Raspbian, ɜ ɬɨɦ ɱɢɫɥɟ Raspbian 

Stretch ɢ Raspbian Jessie. ɋ 2015 ɝɨɞɚ Raspbian ɨɮɢɰɢɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ 

Raspberry Pi Foundation ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɞɧɨɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ Raspberry Pi. Raspbian ɛɵɥɚ ɫɨɡɞɚɧɚ Ɇɚɣɤɨɦ 

Ɍɨɦɩɫɨɧɨɦ ɢ ɉɢɬɟɪɨɦ Ƚɪɢɧɨɦ ɜ ɤɚɱɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɩɪɨɟɤɬɚ. 

ɉɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɛɨɪɤɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɜ ɢɸɧɟ 2012 ɝɨɞɚ. Raspbian 

ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ ɞɥɹ ɧɢɡɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ ARM, ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɜ ɥɢɧɟɣɤɟ ɤɨɦɩɶɸɬɟɪɨɜ Raspberry Pi. ɋɢɫɬɟɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɷɬɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɢ ɢɦɟɟɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Raspbian 

ɫɨɞɟɪɠɢɬ ɬɚɤɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɭɦɨɥɱɚɧɢɸ - ɨɮɢɫɧɵɣ ɩɚɤɟɬ LibreOffice, ɜɟɛ-

ɛɪɚɭɡɟɪ, ɩɨɱɬɨɜɵɣ ɤɥɢɟɧɬ - Claws Mail, ɥɟɝɤɨɟ ɨɤɪɭɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ, ɚ ɬɚɤɠɟ 

ɧɟɤɨɬɨɪɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɨɛɭɱɟɧɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ. ɂɧɬɟɪɮɟɣɫ ɞɚɧɧɨɣ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

 
 

Ɋɢɫɭɧɨɤ 5 – ɂɧɬɟɪɮɟɣɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Raspbian 

 

2. Windows 10 IoT – ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɥɚɝɚɟɦɚɹ Microsoft ɞɥɹ 

ɨɞɧɨɩɥɚɬɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɩɨɞɨɛɧɵɯ ɭɫɬɪɨɣɫɬɜ. Windows 10 IoT, ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ Windows 10 Professional ɢ Windows 10 
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Enterprse ɜ ɨɛɵɱɧɨɦ "ɧɚɫɬɨɥɶɧɨɦ" ɜɚɪɢɚɧɬɟ. ȼɟɪɫɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɧɢ "ɭɪɟɡɚɧɧɨɣ" 

ɧɢ "ɤɨɦɩɨɧɟɧɬɧɨɣ". Ɉɬɥɢɱɢɹ ɬɨɥɶɤɨ ɜ ɨɬɫɭɬɫɬɜɢɢ Microsoft Store ɢ ɫɜɹɡɚɧɧɵɯ ɫ 

ɧɢɦ ɩɪɢɥɨɠɟɧɢɣ (Edge, ɉɨɱɬɚ, ɉɨɝɨɞɚ, ɧɨɜɨɫɬɢ ɢ ɬ.ɩ.).Windows 10 IoT ɹɜɥɹɟɬɫɹ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɟɦɟɣɫɬɜɚ Windows Embedded, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ 

ɫɨɡɞɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ: 

ɤɚɫɫɨɜɵɟ ɢ POS-ɫɢɫɬɟɦɵ, ɫɢɫɬɟɦɵ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɹ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢ 

ɩɥɚɬɟɠɧɵɟ ɤɢɨɫɤɢ, ɪɟɤɥɚɦɧɵɟ ɰɢɮɪɨɜɵɟ ɩɚɧɟɥɢ (Digital Signage), ɬɨɧɤɢɟ 

ɤɥɢɟɧɬɵ, SCADA, ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɞɨɫɬɭɩɨɦ (ɋɄɍȾ), 

ɦɟɞɢɰɢɧɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɧɧɨɣ ɨɱɟɪɟɞɢ, ɩɪɨɦɵɲɥɟɧɧɵɟ 

ɤɨɧɬɪɨɥɥɟɪɵ, ɲɥɸɡɵ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜ ɪɟɲɟɧɢɹɯ ɂɧɬɟɪɧɟɬɚ ȼɟɳɟɣ ɢ ɬɨɦɭ 

ɩɨɞɨɛɧɵɯ ɭɫɬɪɨɣɫɬɜ. ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɷɬɨ ɫɢɫɬɟɦɚ 

Windows, ɹɜɥɹɸɳɚɹɫɹ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɨɣ ɱɬɨ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ ɛɭɞɟɬ ɩɥɸɫɨɦ ɞɥɹ ɰɟɥɟɜɨɣ ɚɭɞɢɬɨɪɢɢ. ɂɧɬɟɪɮɧɟɣɫ ɞɚɧɧɨɣ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 
 

Ɋɢɫɭɧɨɤ 6 – ɂɧɬɟɪɮɟɣɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ Windows 10 IoT 

 

3. ArchLinux - ɜɟɪɫɢɹ ArchLinux ɞɥɹ Raspberry Pi ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɨɟɤɬɟ 

ArchLinux ARM. Ɉɧ ɩɨɱɬɢ ɧɢɱɟɦ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɢɫɬɟɦɵ ɞɥɹ ɧɚɫɬɨɥɶɧɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ. Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Raspberry Pi 3 ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɛɚɡɨɜɭɸ 
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ɫɢɫɬɟɦɭ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɩɪɢɫɩɨɫɨɛɢɬɶ ɩɨɞ ɫɟɛɹ. ȼ ɞɢɫɬɪɢɛɭɬɢɜɟ ɧɟɬ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɤɪɭɠɟɧɢɹ, ɧɨ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɭɫɬɚɧɨɜɢɬɶ. Ɇɟɬɨɞ 

ɨɛɧɨɜɥɟɧɢɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ - ɩɥɚɜɚɸɳɢɟ ɪɟɥɢɡɵ (ɪɨɥɥɢɧɝ-ɪɟɥɢɡɵ). ɗɬɨɬ ɦɟɬɨɞ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ, ɱɬɨ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɫɬɨɹɧɧɨ ɩɨɥɭɱɚɟɬ ɨɛɧɨɜɥɟɧɢɹ ɢ 

ɜɫɟɝɞɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɫɚɦɨɣ ɩɨɫɥɟɞɧɟɣ ɜɟɪɫɢɢ. Ⱥ ɬɚɤɠɟ ɦɨɠɟɬ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɨɛɪɚɡɚ ɤɨɦɩɚɤɬ-ɞɢɫɤɚ, USB ɢɥɢ ɱɟɪɟɡ FTP-ɫɟɪɜɟɪ. Ⱦɢɫɬɪɢɛɭɬɢɜ 

ɨɱɟɧɶ ɱɚɫɬɨ ɨɛɧɨɜɥɹɟɬɫɹ ɢ ɢɡ-ɡɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɛɨɬɵ ɜ ɬɟɪɦɢɧɚɥɟ ɧɟ ɩɨɞɯɨɞɢɬ 

ɞɥɹ ɧɨɜɢɱɤɨɜ. ɂɧɬɟɪɮɟɣɫ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7. 

 

 
 

Ɋɢɫɭɧɨɤ 7 – ɂɧɬɟɪɮɟɣɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ArchLinux 

 

Ɉɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɞɥɹ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɛɵɥɚ ɜɵɛɪɚɧɚ 

ɫɢɫɬɟɦɚ Windows 10 IoT, ɬɚɤ ɤɚɤ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ 

ɨɩɬɢɦɚɥɶɧɨɣ: ɞɪɭɠɟɫɬɜɟɧɧɵɣ ɢ ɡɧɚɤɨɦɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɰɟɥɟɜɨɣ ɚɭɞɢɬɨɪɢɢ, 

ɩɨɥɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɩɪɢɥɨɠɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ Windows, ɝɨɬɨɜɵɣ 

ɞɢɫɬɪɢɛɭɬɢɜ, ɧɟ ɬɪɟɛɭɸɳɢɣ ɞɨɪɚɛɨɬɨɤ. 
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2.2 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ 

 

ȼ ɷɬɨɦ ɤɨɧɬɟɤɫɬɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɚ ɡɚɞɚɱɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ ɜ 

ɰɟɥɨɦ, ɢ ɡɚɞɚɱɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɱɟɥɨɜɟɤɚ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɧɢɦ [9]. Ɉɞɧɚɤɨ, 

ɞɨɩɨɥɧɹɹ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɨɩɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ, ɜɨɡɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɟɧɫɨɪɨɜ ɝɥɭɛɢɧɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ ɢɧɮɪɚɤɪɚɫɧɵɣ 

ɩɪɨɟɤɬɨɪ, ɨɛɴɟɞɢɧɟɧɧɵɣ ɫ ɦɨɧɨɯɪɨɦɧɨɣ ɄɆɈɉ-ɦɚɬɪɢɰɟɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɥɧɨɟ 3-ɯ ɦɟɪɧɨɟ ɪɚɫɩɨɡɧɚɜɚɧɢɟ ɞɜɢɠɟɧɢɣ ɬɟɥɚ, ɦɢɦɢɤɢ ɥɢɰɚ ɢ 

ɩɨɡɵ ɬɟɥɚ. [10] 

ɉɪɨɞɭɤɬɵ, ɫɨɜɦɟɳɚɸɳɢɟ ɜ ɫɟɛɟ ɞɚɧɧɵɟ ɮɭɧɤɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɵɧɤɟ 

ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɫɪɟɞɢ ɧɢɯ: 

• Microsoft Kinect; 

• Microsoft Kinect 2; 

• Asus Xtion v1, v2; 

• ɇɟɤɨɬɨɪɵɟ ɦɨɞɟɥɢ ɤɚɦɟɪ Z-Cam. 

 

2.2.1 Microsoft Kinect 

 

Kinect - ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɫɟɧɫɨɪɧɵɣ ɤɨɧɬɪɨɥɥɟɪ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɝɪɨɜɨɣ ɢɧɞɭɫɬɪɢɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɞɥɹ 

ɤɨɧɫɨɥɢ 4 ɧɨɹɛɪɹ 2010 ɝɨɞɚ ɜ ɋɒȺ ɢ 10 ɧɨɹɛɪɹ ɜ ȿɜɪɨɩɟ. ɉɨɫɬɚɜɤɢ ɜɟɪɫɢɢ ɞɥɹ 

Windows ɛɵɥɢ ɧɚɱɚɬɵ 1 ɮɟɜɪɚɥɹ 2012 ɝɨɞɚ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɞɥɹ 

ɤɨɧɫɨɥɢ Xbox 360, ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɡɞɧɟɟ ɞɥɹ Xbox One ɢ ɩɟɪɫɨɧɚɥɶɧɵɯ 

ɤɨɦɩɶɸɬɟɪɨɜ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ Ɉɋ Windows. Ɋɚɡɪɚɛɨɬɚɧ ɤɨɦɩɚɧɢɟɣ Microsoft. 

Ɉɫɧɨɜɚɧɧɵɣ ɧɚ ɞɨɛɚɜɥɟɧɢɢ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɤ ɢɝɪɨɜɨɣ ɩɪɢɫɬɚɜɤɟ 

Xbox 360, Kinect ɩɨɡɜɨɥɹɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɧɟɣ ɛɟɡ ɩɨɦɨɳɢ 

ɤɨɧɬɚɤɬɧɨɝɨ ɢɝɪɨɜɨɝɨ ɤɨɧɬɪɨɥɥɟɪɚ ɱɟɪɟɡ ɭɫɬɧɵɟ ɤɨɦɚɧɞɵ, ɩɨɡɵ ɬɟɥɚ ɢ 

ɩɨɤɚɡɵɜɚɟɦɵɟ ɨɛɴɟɤɬɵ ɢɥɢ ɪɢɫɭɧɤɢ. Microsoft Kinect ɋɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɟɧɫɨɪɨɜ 
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ɝɥɭɛɢɧɵ, ɰɜɟɬɧɨɣ ɜɢɞɟɨɤɚɦɟɪɵ ɢ ɦɢɤɪɨɮɨɧɧɨɣ ɪɟɲɟɬɤɢ. ɂɡɨɛɪɚɠɟɧɢɟ Microsoft 

Kinect v1 ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8 [10]. 

 

 
 

Ɋɢɫɭɧɨɤ 8 – ɢɡɨɛɪɚɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Microsoft Kinect V1 

 

2.2.2 Asus Xtion 

 

Ʉɨɧɬɪɨɥɥɟɪ ASUS Xtion Pro ɧɟɥɶɡɹ ɧɚɡɜɚɬɶ ɩɨɥɧɨɫɬɶɸ ɫɨɛɫɬɜɟɧɧɨɣ 

ɪɚɡɪɚɛɨɬɤɨɣ ASUS. Ɂɚ ɨɫɧɨɜɭ ɷɬɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɛɵɥɚ ɜɡɹɬɚ ɬɚ ɠɟ ɬɟɯɧɨɥɨɝɢɹ ɨɬ 

ɂɡɪɚɢɥɶɫɤɨɣ ɤɨɦɩɚɧɢɢ PrimeSense, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɦɢɪɨɜɵɦ ɥɢɞɟɪɨɦ ɩɨ 

ɪɚɛɨɬɟ ɫ ɞɚɬɱɢɤɚɦɢ ɝɥɭɛɢɧɵ. Ɋɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ ɤɨɦɩɚɧɢɢ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ 

Microsoft ɜ ɤɨɧɬɪɨɥɥɟɪɟ Kineɫt. Ⱦɥɹ ɪɟɝɢɫɬɪɚɰɢɢ ɞɜɢɠɟɧɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ 

ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɤɨɧɬɪɨɥɥɟɪɟ Xtion Pro ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɮɪɚɤɪɚɫɧɵɣ 

ɞɚɬɱɢɤ ɢ ɬɟɯɧɨɥɨɝɢɹ ɚɞɚɩɬɢɜɧɨɝɨ ɨɬɫɥɟɠɢɜɚɧɢɹ ɝɥɭɛɢɧɵ. ȼ 2017 ɝɨɞɭ ɜɵɩɭɳɟɧɚ 

ɜɬɨɪɚɹ ɜɟɪɫɢɹ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ Asus Xtion v2. ɫ ɪɚɡɪɟɲɟɧɢɟɦ ɝɥɭɛɢɧɵ 

640x480 ɬɨɱɟɤ (30 ɤɚɞɪɨɜ ɜ ɫɟɤɭɧɞɭ) ɢ ɪɚɡɪɟɲɟɧɢɟɦ ɢɡɨɛɪɚɠɟɧɢɹ 2592 x 1944 

ɬɨɱɟɤ. ASUS Xtion 2 ɨɛɥɚɞɚɟɬ ɧɢɡɤɢɦ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ ɢ ɢɫɩɨɥɶɡɭɟɬ ɜ 

ɤɚɱɟɫɬɜɟ ɩɢɬɚɧɢɹ ɢɧɬɟɪɮɟɣɫ USB 3.0. ɋɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɝɪɚɮɢɱɟɫɤɢɦ ɫɬɚɧɞɚɪɬɨɦ 

OpenNI ɢ ɩɨɞɞɟɪɠɤɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Windows ɢ Linux ɨɬɤɪɵɜɚɸɬ 

ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. ɂɡɨɛɪɚɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Asus xtion 

V2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 
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Ɋɢɫɭɧɨɤ 9 – ɂɡɨɛɪɚɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Asus Xtion V2 

 

2.2.3. Z-cam 

 

ȼɟɛ-ɤɚɦɟɪɵ ZCam, ɜɵɩɭɳɟɧɧɨɣ ɜ 2000 ɝ. ɮɢɪɦɨɣ 3DV Systems. ZCam 

ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ TOF-ɤɚɦɟɪɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɨɥɭɱɚɬɶ ɬɪёɯɦɟɪɧɭɸ 

ɜɢɞɟɨ ɢɧɮɨɪɦɚɰɢɸ. FPS 60 ɤɚɞɪ/ɫɟɤ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɫɴɟɦɤɟ ɜɢɞɟɨ ɫ Z CAM S1 

ɜ ɤɚɱɟɫɬɜɟ 4k, ɜ ɪɚɡɪɟɲɟɧɢɢ 6k ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɤɚɞɪɨɜ ɫɨɫɬɚɜɢɬ 30 

ɤɚɞɪ/ɫɟɤ., ɞɚɧɧɚɹ ɦɨɞɟɥɶ - ɭɧɢɤɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ VR-ɩɪɨɞɚɤɲɧ ɫɬɭɞɢɣ. 

Ʉɚɦɟɪɚ ɩɪɢɧɚɞɥɟɠɢɬ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɦɭ ɫɟɝɦɟɧɬɭ. ɋɴɟɦɤɚ Z CAM S1 

ɩɨɫɬɪɨɟɧɚ ɧɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɟ 4 ɥɢɧɡ, ɭɩɪɚɜɥɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɬɨɥɶɤɨ ɪɭɱɧɨɣ ɪɟɠɢɦ ɤɨɧɬɪɨɥɹ ɡɚɩɢɫɢ ɩɨɫɪɟɞɫɬɜɨɦ ɧɚɠɚɬɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɧɨɩɨɤ (REC/STOP ɢ ɞɪ.) ɧɚ ɤɚɦɟɪɟ, ɛɟɫɩɪɨɜɨɞɧɵɟ ɦɨɞɭɥɢ Wi-Fi ɢɥɢ Bluetooth 

ɨɬɫɭɬɫɬɜɭɸɬ. ɂɡɨɛɪɚɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ Z-cam ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 10. 
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Ɋɢɫɭɧɨɤ 10 – ɂɡɨɛɪɚɠɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɬɢɩɚ Z-cam 

 

ɋɪɟɞɢ ɜɫɟɯ ɨɩɢɫɚɧɧɵɯ ɚɧɚɥɨɝɨɜ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɜ ɪɚɦɤɚɯ ɦɚɝɢɫɬɟɪɫɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 

ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ Kinect v1 ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɦ. 

 

2.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɞɨɫɬɭɩɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɛɵɥ ɫɞɟɥɚɧ ɜɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɨɩɟɪɚɰɢɣ ɩɪɢ ɪɚɛɨɬɟ ɤɨɦɩɥɟɤɫɚ. Ȼɵɥɚ ɜɵɛɪɚɧɚ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ 

ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɚɛɨɬɟ ɛɵɥ ɜɵɛɪɚɧ ɨɞɧɨɩɥɚɬɧɵɣ 

ɤɨɦɩɶɸɬɟɪ Raspberry Pi 3 model B ɢ ɫɢɫɬɟɦɚ windows 10 IoT. Ⱦɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɧɟɨɛɯɨɞɢɦ ɨɪɝɚɧ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ. Ȼɵɥ 

ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɭɫɬɪɨɣɫɬɜ, ɫɨɱɟɬɚɸɳɢɯ ɜ ɫɟɛɟ ɧɟɨɛɯɨɞɢɦɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ. Ȼɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɜɵɛɪɚɬɶ Kinect v1 ɜ ɫɜɹɡɢ ɫ ɞɨɫɬɭɩɧɨɫɬɶɸ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɨɱɟɬɚɧɢɟɦ ɜɫɟɯ 

ɧɟɨɛɯɨɞɢɦɵɯ ɮɭɧɤɰɢɣ. 
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3 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɩɥɟɤɫɚ 

 

3.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ 

 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɨɬɚɬɶ 

ɫɨɛɫɬɜɟɧɧɵɣ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. Ƚɪɚɮɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 11. Ʉɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ ɨɪɝɚɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ (Kinect v1), 

Ɇɨɞɭɥɹ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɨɪɝɚɧɭ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ ɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɨɥɭɱɟɧɢɹ ɰɜɟɬɧɨɝɨ ɤɚɞɪɚ ɢ ɤɚɞɪɚ 

ɝɥɭɛɢɧɵ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɞɚɱɢ ɩɨɫɥɟɞɧɢɯ ɦɨɞɭɥɸ ɜɬɨɪɢɱɧɨɣ 

ɨɛɪɚɛɨɬɤɢ. Ɇɨɞɭɥɶ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɩɪɢɟɦɚ ɢ ɚɧɚɥɢɡɚ 

ɰɜɟɬɧɨɝɨ ɤɚɞɪɚ ɢ ɤɚɞɪɚ ɝɥɭɛɢɧɵ, ɚ ɢɦɟɧɢɧɧɨ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɱɟɥɨɜɟɤɚ ɜ ɤɚɞɪɟ ɢ 

ɩɨɥɭɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɫɭɫɬɚɜɨɜ ɫɤɟɥɟɬɚ ɱɟɥɨɜɟɤɚ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɣ 

ɤɨɦɩɥɟɤɫ ɬɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɞɨɛɚɜɥɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ 

ɛɥɨɤɨɜ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɣ 

ɱɚɫɬɢ ɢ ɤɨɦɩɥɟɤɫɚ ɜ ɰɟɥɨɦ. ɉɪɨɝɪɚɦɦɚ ɪɟɞɚɤɬɨɪ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɨɜ ɭɩɪɚɠɧɟɧɢɣ ɢ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ ɭɩɪɚɠɧɟɧɢɣ 

ɩɪɨɝɪɚɦɦɟ ɤɨɧɬɪɨɥɥɟɪɭ. ɉɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɥɟɪ ɪɚɡɪɚɛɨɬɚɧɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ. 

 

 
 

Ɋɢɫɭɧɨɤ 11 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ 
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3.1.1 Ɉɩɢɫɚɧɢɟ ɦɨɞɭɥɹ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

 

ɉɪɢ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɭɱɟɧɢɟ ɰɜɟɬɧɨɝɨ ɤɚɞɪɚ ɢ 

ɝɥɭɛɢɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɡ ɜɢɞɟɨɩɨɬɨɤɚ, ɩɟɪɟɞɚɜɚɟɦɨɝɨ Kinect. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ 

ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ – ɩɨɥɭɱɟɧɢɟ ɜɢɞɟɨɩɨɬɨɤɚ ɢ ɩɟɪɟɞɚɱɚ ɰɜɟɬɧɨɝɨ ɤɚɞɪɚ 

ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɨɞɡɚɞɚɱɢ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɚ ɹɡɵɤɟ ɋ++ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɝɨ 

Ɏɪɟɣɦɜɨɪɤɚ QT, ɩɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ Qt ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɤɚɬɶ ɧɚɩɢɫɚɧɧɨɟ ɫ ɟɝɨ 

ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɩɭɬёɦ ɩɪɨɫɬɨɣ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɤɚɠɞɨɣ ɫɢɫɬɟɦɵ ɛɟɡ 

ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ 

ɛɢɛɥɢɨɬɟɤɚ Open NI. Ɋɚɛɨɬɚ ɞɚɧɧɨɝɨ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

12 [11]. 

 

 
 

Ɋɢɫɭɧɨɤ 12 – ɉɨɥɭɱɟɧɢɟ ɜɢɞɟɨɩɨɬɨɤɚ ɫ ɫɟɧɫɨɪɚ 

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɤɥɚɫɫɨɜ ɜ ɞɚɧɧɨɦ ɦɨɞɭɥɟ ɹɜɥɹɟɬɫɹ ɤɥɚɫɫ «Server», 

ɜɵɩɨɥɧɹɸɳɢɣ ɮɭɧɤɰɢɸ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫ ɫɟɧɫɨɪɚ ɚɛɨɧɟɧɬɭ, ɬ.ɟ. ɫɚɦɨɣ 
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ɩɪɨɝɪɚɦɦɟ. Ɉɩɢɫɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «Server» ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 3.  

 

Ɍɚɛɥɢɰɚ 3 – Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «Server» 

Ɇɟɬɨɞ ɤɥɚɫɫɚ Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ 

void exchangeData(); Ɇɟɬɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɫ 

ɤɥɢɟɧɬɨɦ,  ɨɩɪɟɞɟɥɹɟɬ ɬɢɩ ɡɚɩɪɚɲɢɜɚɟɦɵɯ 

ɤɚɞɪɨɜ. 

int getTransmittedSize(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɟɪɟɞɚɧɧɵɯ 

ɞɚɧɧɵɯ. 

int getClientNumber(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɤɥɢɟɧɬɨɜ 

ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɫɟɪɜɟɪɭ 

void clearTransmittedSize(); Ɇɟɬɨɞ ɨɛɧɭɥɟɧɢɹ ɫɱɟɬɱɢɤɚ ɩɟɪɟɞɚɧɧɵɯ ɞɚɧɧɵɯ. 

void setColorFrame(); Ɇɟɬɨɞ ɫɨɯɪɚɧɟɧɢɹ ɰɜɟɬɧɨɝɨ ɤɚɞɪɚ ɜɨ ɜɪɟɦɟɧɧɨɟ 

ɯɪɚɧɢɥɢɳɟ.  

void setDepthFrame(); Ɇɟɬɨɞ ɫɨɯɪɚɧɟɧɢɹ ɤɚɞɪɚ ɝɥɭɛɢɧɵ ɜɨ ɜɪɟɦɟɧɧɨɟ 

ɯɪɚɧɢɥɢɳɟ. 

void setRawDepthFrame(); Ɇɟɬɨɞ ɫɨɯɪɚɧɟɧɢɹ ɫɵɪɨɝɨ ɤɚɞɪɚ ɜɨ ɜɪɟɦɟɧɧɨɟ 

ɯɪɚɧɢɥɢɳɟ. 

bool run(); Ɇɟɬɨɞ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ ɧɚ ɜɫɟɯ ɞɨɫɬɭɩɧɵɯ IP-

ɚɞɪɟɫɚɯ. 

void socketDisconnected(); Ɇɟɬɨɞ, ɪɟɚɝɢɪɭɸɳɢɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɤɥɢɟɧɬɚ ɨɬ 

ɫɟɪɜɟɪɚ. 

 

Ʉɥɚɫɫ «Start» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɨɣ ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 

ɫɨɟɞɢɧɟɧɢɹ ɫ ɫɟɧɫɨɪɨɦ. Ɉɩɢɫɚɧɢɟ ɧɟɤɨɬɨɪɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «Start» 

ɉɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 4 
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Ɍɚɛɥɢɰɚ 4 – Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «Start» 

Ɇɟɬɨɞ ɤɥɚɫɫɚ Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ 

bool detectDevices(); Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɤɥɸɱɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 

void showDevices(); Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɞɤɥɸɱɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ 

void setColorVideoMode(); Ɇɟɬɨɞ ɜɵɛɨɪɚ ɰɜɟɬɧɨɝɨ ɪɟɠɢɦɚ ɜɢɞɟɨɩɨɬɨɤɚ 

void setDepthVideoMode(); Ɇɟɬɨɞ ɜɵɛɨɪɚ ɝɥɭɛɢɧɧɨɝɨ ɪɟɠɢɦɚ 

ɜɢɞɟɨɩɨɬɨɤɚ 

void setDevice(); Ɇɟɬɨɞ ɜɵɛɨɪɚ ɭɫɬɪɨɣɫɬɜɚ 

void setPlaybackFile(); Ɇɟɬɨɞ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ 

void setRecordFile(); Ɇɟɬɨɞ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɡɚɩɢɫɢ  

void recordActivate() Ɇɟɬɨɞ ɡɚɩɭɫɤɚ ɡɚɩɢɫɢ ɞɚɧɧɵɯ 

void run(); Ɇɟɬɨɞ ɡɚɩɭɫɤɚ ɫɟɪɜɟɪɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫ 

ɫɟɧɫɨɪɚ 

void showTransmittedSize(); Ɇɟɬɨɞ ɬɪɚɧɫɥɢɪɨɜɚɧɢɹ ɪɚɡɦɟɪɚ ɩɟɪɟɞɚɜɚɟɦɨɝɨ 

ɤɚɞɪɚ 

void prepareData(); Ɇɟɬɨɞ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

 

3.1.2 Ɉɩɢɫɚɧɢɟ ɦɨɞɭɥɹ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

 

ɉɪɢ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɭɱɟɧɢɟ ɝɥɭɛɢɧɵ ɢɡɨɛɪɚɠɟɧɢɹ 

ɜɢɞɟɨɩɨɬɨɤɚ, ɨɬ ɦɨɞɭɥɹ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ 

– ɩɨɥɭɱɟɧɢɟ ɜɢɞɟɨɩɨɬɨɤɚ ɢ ɩɟɪɟɞɚɱɚ ɤɨɨɪɞɢɧɚɬɵ ɤɚɠɞɨɝɨ ɫɭɫɬɚɜɚ ɦɨɞɟɥɢ 

ɱɟɥɨɜɟɤɚ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɨɞɡɚɞɚɱɢ ɛɵɥ 

ɫɨɡɞɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɧɚ ɹɡɵɤɟ ɋ++ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɝɨ Ɏɪɟɣɦɜɨɪɤɚ QT, ɩɨ ɩɪɢɱɢɧɟ ɬɨɝɨ, ɱɬɨ Qt ɩɨɡɜɨɥɹɟɬ 

ɡɚɩɭɫɤɚɬɶ ɧɚɩɢɫɚɧɧɨɟ ɫ ɟɝɨ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɨɜɪɟɦɟɧɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɩɭɬёɦ ɩɪɨɫɬɨɣ ɤɨɦɩɢɥɹɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ 

ɤɚɠɞɨɣ ɫɢɫɬɟɦɵ ɛɟɡ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ 

ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ Nite 2 [12].  
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Ȼɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɥɢɲɶ ɦɚɥɚɹ ɱɚɫɬɶ ɞɚɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ, ɩɨɡɜɨɥɹɸɳɚɹ 

ɪɟɲɢɬɶ ɡɚɞɚɱɢ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɚ ɢɦɟɧɧɨ ɮɭɧɤɰɢɢ: 

1)   userTrackerFrame.getUsers();- ɪɚɫɩɨɡɧɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ 

ɜɨɡɜɪɚɳɚɟɬ ɫɬɪɭɤɬɭɪɵ ɫ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɧɢɯ; 

2) user.getSkeleton().getJoint((nite::JoinType)); - ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɤɨɨɪɞɢɧɚɬɵ ɤɨɧɟɱɧɨɣɫɬɟɣ(ɫɭɫɬɚɜɨɜ); 

3) Joints[].getPosition().x(); - ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɤɨɨɪɞɢɧɚɬɭ X ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨɫɭɫɬɚɜɚ; 

4) Joints[].getPosition().y(); - ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɤɨɨɪɞɢɧɚɬɭ Y ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨɫɭɫɬɚɜɚ; 

5) Joints[].getPosition().z(); - ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɤɨɨɪɞɢɧɚɬɭ Z ɜ 

ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɭɫɬɚɜɚ. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 13 [12]. 

 

 
 

Ɋɢɫɭɧɨɤ 13 – Ƚɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɚ ɪɚɛɨɬɵ ɦɨɞɭɥɹ ɜɬɨɪɢɱɧɨɣ 

ɨɛɪɚɛɨɬɤɢ 
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Ʉɥɚɫɫ «frameListener» - ɤɥɚɫɫ-ɫɥɭɲɚɬɟɥɶ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɞɪɨɜ ɰɜɟɬɚ ɢ 

ɤɚɞɪɨɜ ɝɥɭɛɢɧɵ, ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɨɬ ɛɥɨɤɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

Ɇɟɬɨɞɵ ɤɥɚɫɫɚ «frameListener» ɢ ɨɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ 

ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «frameListener» 

Ɇɟɬɨɞ ɤɥɚɫɫɚ Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ 

void onNewFrame(); Ɇɟɬɨɞ ɩɨɥɭɱɚɟɬ ɩɨɫɥɟɞɧɢɣ ɤɚɞɪ ɢɡ ɭɫɬɪɨɣɫɬɜɚ ɢ 

ɩɟɪɟɞɚɟɬ ɟɝɨ ɫɟɪɜɟɪɭ ɞɥɹ ɯɪɚɧɟɧɢɹ 

setColorFrame(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɰɜɟɬɧɨɝɨ ɤɚɞɪɚ ɨɬ ɦɨɞɭɥɹ 

ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

setDepthFrame(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɤɚɞɪɚ ɝɥɭɛɢɧɵ ɨɬ ɦɨɞɭɥɹ 

ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

 

Ʉɥɚɫɫ «coordinateDetector» ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ 

ɤɚɞɪɟ ɢ ɩɟɪɟɞɚɱɢ ɤɨɨɪɞɢɧɚɬ ɫɭɫɬɚɜɨɜ ɫɤɟɥɟɬɚ ɱɟɥɨɜɟɤɚ ɩɪɨɝɪɚɦɦɧɨɦɭ 

ɨɛɟɫɩɟɱɟɧɢɸ. Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «coordinateDetector» 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «coordinateDetector» 

Ɇɟɬɨɞ ɤɥɚɫɫɚ Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ 

startTracking(); Ɇɟɬɨɞ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚɞɪɟ 

getJoints(); Ɏɭɧɤɰɢɹ ɩɨɥɭɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɫɭɫɬɚɜɨɜ 

ɱɟɥɨɜɟɤɚ 

 

3.1.3 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɟɞɚɤɬɨɪɚ ɭɩɪɚɠɧɟɧɢɣ 

 

ɉɪɨɝɪɚɦɦɚ ɪɟɞɚɤɬɨɪ ɧɚɩɢɫɚɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɩɪɚɠɧɟɧɢɣ, ɞɨɛɚɜɥɟɧɢɹ ɢɯ ɜ 

ɫɩɢɫɨɤ ɢ ɫɨɡɞɚɧɢɹ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ. ɉɪɨɝɪɚɦɦɧɚɹ ɮɨɪɦɚ ɫɨɫɬɨɢɬ ɢɡ ɪɚɛɨɱɟɣ 
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ɨɛɥɚɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɚɜɚɬɚɪ-ɫɤɟɥɟɬ, ɫ ɤɨɬɨɪɵɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɛɭɞɟɬ 

ɩɪɨɜɨɞɢɬɶ ɦɚɧɢɩɭɥɹɰɢɢ ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɭɩɪɚɠɧɟɧɢɟ. ɉɪɨɝɪɚɦɦɧɚɹ ɮɨɪɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 14, ɤɨɬɨɪɚɹ ɫɨɞɟɪɠɢɬ ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ ɫ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɧɟɣ ɫɤɟɥɟɬɨɦ-ɚɜɚɬɚɪɨɦ, ɧɚɛɨɪɨɦ ɫɭɫɬɚɜɨɜ, ɢɯ ɜɫɟɝɨ 15, ɢ 

ɭɩɪɚɜɥɹɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 14 - ɉɪɨɝɪɚɦɦɧɚɹ ɮɨɪɦɚ ɩɪɢɥɨɠɟɧɢɹ ɪɟɞɚɤɬɨɪ 

 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɦɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɮɨɬɨɝɪɚɮɢɸ ɫ ɤɨɧɟɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɬɟɥɚ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ, ɞɥɹ ɷɬɨɝɨ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɟɫɬɶ ɤɧɨɩɤɚ 

«Ɂɚɝɪɭɡɢɬɶ ɮɨɬɨɝɪɚɮɢɸ». ɉɨɞ ɞɚɧɧɨɣ ɤɧɨɩɤɨɣ ɪɚɫɩɨɥɨɠɟɧ ɜɵɩɚɞɚɸɳɢɣ ɫɩɢɫɨɤ 

ɫ ɪɟɠɢɦɚɦɢ ɨɬɨɛɪɚɠɟɧɢɹ ɮɨɬɨɝɪɚɮɢɢ. ɉɨɞ ɜɵɩɚɞɚɸɳɢɦ ɫɩɢɫɤɨɦ ɪɚɫɩɨɥɨɠɟɧɨ 

ɩɨɥɟ, ɝɞɟ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧ ɫɩɢɫɨɤ ɭɩɪɚɠɧɟɧɢɣ, ɫɨɡɞɚɧɧɵɯ ɜ ɪɟɞɚɤɬɨɪɟ. Ɍɚɤ ɠɟ 

ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɩɪɟɞɫɬɚɜɥɟɧ ɋheckbox «ȼɤɥɸɱɢɬɶ ɧɚɞɩɢɫɢ». ɉɪɢ 

ɭɫɬɚɧɨɜɥɟɧɢɢ ɮɥɚɠɤɚ ɜ ɨɤɧɨ ɧɚ ɪɚɛɨɱɟɣ ɩɚɧɟɥɢ ɜɫɟ ɫɭɫɬɚɜɵ ɫɤɟɥɟɬɚ ɛɭɞɭɬ 

ɩɨɞɩɢɫɚɧɵ. ɉɨɞ ɨɛɴɟɤɬɨɦ Checkbox ɪɚɫɩɨɥɨɠɟɧɨ ɨɤɧɨ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ 

ɨɬɨɛɪɚɠɚɬɶɫɹ ɫɩɢɫɨɤ ɭɩɪɚɠɧɟɧɢɣ. ɋɥɟɜɚ ɨɬ ɤɧɨɩɤɢ «Ɂɚɝɪɭɡɢɬɶ ɮɨɬɨɝɪɚɮɢɸ» 
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ɪɚɫɩɨɥɨɠɟɧɨ ɩɹɬɧɚɞɰɚɬɶ ɩɚɪɧɵɯ ɨɛɴɟɤɬɨɜ ɋheckbox ɫ ɧɚɡɜɚɧɢɟɦ «Ɉɬɨɛɪɚɠɚɬɶ» 

ɢ «ɋɨɯɪɚɧɹɬɶ» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɉɛɴɟɤɬɵ ɜ ɫɬɨɥɛɰɟ «Ɉɬɨɛɪɚɠɚɬɶ» ɧɟɨɛɯɨɞɢɦɵ 

ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɭɫɬɚɜɨɜ ɫɤɟɥɟɬɚ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɭɛɪɚɬɶ ɝɚɥɨɱɤɭ ɢɡ 

ɨɛɴɟɤɬɚ ɋheckbox ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɭɫɬɚɜ ɫɬɚɧɟɬ ɧɟɜɢɞɢɦɵɦ. Ɉɛɴɟɤɬɵ 

ɋheckbox «ɋɨɯɪɚɧɢɬɶ» ɧɟɨɛɯɨɞɢɦɵ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɨɡɞɚɟɬ ɭɩɪɚɠɧɟɧɢɹ, 

ɩɪɢ ɷɬɨɦ ɨɧ ɞɨɥɠɟɧ ɨɬɦɟɬɢɬɶ ɤɥɸɱɟɜɵɟ ɫɭɫɬɚɜɵ ɜ ɞɚɧɧɨɦ ɭɩɪɚɠɧɟɧɢɢ, ɱɬɨ 

ɧɭɠɧɨ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɫ ɭɩɪɚɠɧɟɧɢɹɦɢ ɢ, ɜɩɨɫɥɟɞɫɬɜɢɢ, ɞɥɹ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ ɩɪɨɝɪɚɦɦɵ, ɨɬɫɥɟɠɢɜɚɸɳɟɣ ɜɵɩɨɥɧɟɧɢɟ ɭɩɪɚɠɧɟɧɢɣ.  

ȼ ɧɢɠɧɟɦ ɥɟɜɨɦ ɭɝɥɭ ɨɤɧɚ ɧɚɯɨɞɢɬɫɹ ɤɧɨɩɤɚ «ɋɨɡɞɚɬɶ ɭɩɪɚɠɧɟɧɢɟ», ɩɪɢ 

ɧɚɠɚɬɢɢ ɧɚ ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɚɜɚɬɚɪ-ɫɤɟɥɟɬ ɜ ɤɨɧɟɱɧɨɟ 

ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ. ɉɨɞ ɩɪɟɞɵɞɭɳɟɣ ɤɧɨɩɤɨɣ 

ɪɚɫɩɨɥɨɠɟɧɚ ɤɧɨɩɤɚ «Ⱦɨɛɚɜɢɬɶ ɜ ɫɩɢɫɨɤ», ɚ ɪɹɞɨɦ ɫ ɧɟɣ ɩɨɥɹ ɞɥɹ ɧɚɩɢɫɚɧɢɹ 

ɧɚɡɜɚɧɢɹ ɭɩɪɚɠɧɟɧɢɹ, ɞɥɹ ɡɚɞɚɧɢɹ ɫɥɨɠɧɨɫɬɢ ɩɨ ɞɟɫɹɬɢɛɚɥɥɶɧɨɣ ɲɤɚɥɟ ɢ ɞɥɹ 

ɡɚɞɚɧɢɹ ɜɪɟɦɟɧɢ ɜ ɫɟɤɭɧɞɚɯ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɬɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɫɥɨɠɧɨɫɬɶ 

ɢ ɜɪɟɦɹ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɝɪɚɦɦɵ, ɨɬɫɥɟɠɢɜɚɸɳɟɣ ɜɵɩɨɥɧɟɧɢɟ ɭɩɪɚɠɧɟɧɢɣ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɧɧɨɣ ɫɥɨɠɧɨɫɬɢ ɛɭɞɟɬ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ 

ɩɨɥɟ, ɜ ɤɨɬɨɪɨɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɩɨɦɟɫɬɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɭɫɬɚɜ, ɱɟɦ 

ɫɥɨɠɧɨɫɬɶ ɦɟɧɶɲɟ, ɬɟɦ ɞɚɧɧɨɟ ɩɨɥɟ ɛɨɥɶɲɟ. ɂ ɩɪɢ ɢɫɬɟɱɟɧɢɢ ɜɪɟɦɟɧɢ ɢ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ ɜ ɡɚɞɚɧɧɵɣ ɫɪɨɤ, ɢ ɟɫɥɢ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɧɟ ɫɦɨɠɟɬ ɩɨɦɟɫɬɢɬɶ ɫɭɫɬɚɜ ɜ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɨɥɟ ɡɚ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ, ɷɬɨ 

ɩɨɥɟ ɬɚɤ ɠɟ ɛɭɞɟɬ ɭɜɟɥɢɱɟɧɨ, ɬɟɦ ɫɚɦɵɦ ɭɦɟɧɶɲɚɹ ɫɥɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 

ɭɩɪɚɠɧɟɧɢɹ. 

Ʉɧɨɩɤɢ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ «Ɉɬɤɪɵɬɶ ɮɚɣɥ» ɢ «ɋɨɯɪɚɧɢɬɶ» 

ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɨɬɤɪɵɬɢɹ ɝɨɬɨɜɨɝɨ ɮɚɣɥɚ ɫ ɤɨɦɩɥɟɤɫɨɦ ɭɩɪɚɠɧɟɧɢɣ ɢ 

ɫɨɯɪɚɧɟɧɢɹ ɧɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜ ɮɚɣɥ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚɞ ɤɧɨɩɤɚɦɢ, 

ɨɩɢɫɚɧɧɵɦɢ ɪɚɧɟɟ ɪɚɫɩɨɥɨɠɟɧɵ ɤɧɨɩɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ 

ɫɩɢɫɤɚ ɭɩɪɚɠɧɟɧɢɣ ɜ ɤɨɦɩɥɟɤɫɟ. Ʉɧɨɩɤɚ «-» ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɞɚɥɟɧɢɹ 

ɭɩɪɚɠɧɟɧɢɹ ɢɡ ɫɩɢɫɤɚ. Ʉɧɨɩɤɢ «U» ɢ «D» ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ 

ɭɩɪɚɠɧɟɧɢɹ ɜ ɫɩɢɫɤɟ ɧɚ ɨɞɧɭ ɩɨɡɢɰɢɸ ɜɵɲɟ ɢ ɧɢɠɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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3.1.3.1 Ɉɩɢɫɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɪɨɝɪɚɦɦɵ ɪɟɞɚɤɬɨɪ 

 

ɉɪɢ ɫɨɡɞɚɧɢɢ ɭɩɪɚɠɧɟɧɢɹ ɫɨɡɞɚɟɬɫɹ XML-ɮɚɣɥ ɫ ɠёɫɬɤɨɣ ɫɬɪɭɤɬɭɪɨɣ. 

ɒɚɛɥɨɧ ɫɬɪɭɤɬɭɪɵ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

struct Exercise 

{public int frameWidth;  

public int frameHeight; 

public List<Point> joints;  

int difficult;  

int time; 

public String name;}; 

ȼ ɩɨɥɟ Width ɢ Height ɡɚɩɢɫɵɜɚɸɬɫɹ ɪɚɡɦɟɪɵ ɤɚɞɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɛɵɥɨ 

ɫɨɡɞɚɧɨ ɭɩɪɚɠɧɟɧɢɟ, ɬ.ɟ. ɲɢɪɢɧɚ ɢ ɜɵɫɨɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɩɨɥɟ joints 

ɨɩɢɫɵɜɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɤɚɠɞɨɝɨ ɫɭɫɬɚɜɚ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɨɝɨ ɜ ɭɩɪɚɠɧɟɧɢɢ 

Ʉɚɠɞɵɣ ɫɭɫɬɚɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɟ, ɢɦɟɟɬ ɫɜɨɟ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɜ ɜɵɯɨɞɧɨɦ ɮɚɣɥɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7. 

Ɍɚɛɥɢɰɚ 7 – ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɭɫɬɚɜɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜ ɩɪɨɝɪɚɦɦɟ ɪɟɞɚɤɬɨɪ  ɇɚɢɦɟɧɨɜɚɧɢɟ ɜ ɜɵɯɨɞɧɨɦ ɮɚɣɥɟ 

Ƚɨɥɨɜɚ Head 

ɒɟɹ Neck 

Ʌɟɜɨɟ ɩɥɟɱɨ leftShould 

ɉɪɚɜɨɟ ɩɥɟɱɨ rightShould 

Ʌɟɜɵɣ ɥɨɤɨɬɶ leftElbow 

ɉɪɚɜɵɣ ɥɨɤɨɬɶ rightElbow 

Ɍɨɪɫ Torso 

Ʌɟɜɚɹ ɤɢɫɬɶ leftHand 

ɉɪɚɜɚɹ ɤɢɫɬɶ rightHand 

Ʌɟɜɵɣ ɬɚɡ leftHip 

ɉɪɚɜɵɣ ɬɚɡ rightHip 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜ ɩɪɨɝɪɚɦɦɟ ɪɟɞɚɤɬɨɪ  ɇɚɢɦɟɧɨɜɚɧɢɟ ɜ ɜɵɯɨɞɧɨɦ ɮɚɣɥɟ 

Ʌɟɜɨɟ ɤɨɥɟɧɨ leftKnee 

ɉɪɚɜɨɟ ɤɨɥɟɧɨ rightKnee 

Ʌɟɜɚɹ ɧɨɝɚ leftFoot 

ɉɪɚɜɚɹ ɧɨɝɚ rightFoot 

 

ȼ ɩɨɥɟ difficult ɨɩɢɫɚɧɚ ɫɥɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ ɨɬ ɨɞɧɨɝɨ ɞɨ 

ɞɟɫɹɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɩɨɥɟ time ɡɚɩɢɫɚɧɨ ɜɪɟɦɹ, ɨɬɜɟɞɟɧɧɨɟ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 

ɭɩɪɚɠɧɟɧɢɹ ɜ ɫɟɤɭɧɞɚɯ, ɚ ɜ ɩɨɥɟ name ɡɚɩɢɫɚɧɨ ɧɚɡɜɚɧɢɟ ɭɩɪɚɠɧɟɧɢɹ.  

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɪɢ ɫɨɡɞɚɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 

«ɉɨɞɴɟɦ ɪɭɤɢ»: 

<Exercise1> //Наɱаɥɨ ɨɩɢɫаɧɢя ɭɩɪаɠɧɟɧɢя 

 <Width>1264</Width> // Шɢɪɢɧа ɤаɞɪа, ɧа ɤɨɬɨɪɨɦ ɫɨɡɞаɧɨ ɭɩɪаɠɧɟɧɢɟ 

 <Height>815</Height> // Вɵɫɨɬа ɤаɞɪа, ɧа ɤɨɬɨɪɨɦ ɫɨɡɞаɧɨ ɭɩɪаɠɧɟɧɢɟ 

 <JointPositions> // Наɱаɥɨ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɫɭɫɬавɨв 

  <Torso> //Наɱаɥɨ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɫɭɫɬавɨв ɬɨɱɤɢ Ɍɨɪɫ 

   <X>710</X> //Кɨɨɪɞɢɧаɬа X 

   <Y>150</Y> //Кɨɨɪɞɢɧаɬа Y 

   <Z>0</Z> //Кɨɨɪɞɢɧаɬа Z 

  </Torso> //Кɨɧɟɰ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɬɨɱɤɢ Ɍɨɪɫ 

  <RightElbow> //Наɱаɥɨ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɫɭɫɬава Пɪавɵɣ 

ɥɨɤɨɬɶ 

   <X>877</X> //Кɨɨɪɞɢɧаɬа X 

   <Y>178</Y> //Кɨɨɪɞɢɧаɬа Y 

   <Z>0</Z> //Кɨɨɪɞɢɧаɬа Z 

  </RightElbow> //Кɨɧɟɰ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɬɨɱɤɢ Пɪавɵɣ 

ɥɨɤɨɬɶ 

  <RightHand> //Наɱаɥɨ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɬɨɱɤɢ Пɪавая ɪɭɤа 

   <X>1026</X> //Кɨɨɪɞɢɧаɬа X 
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   <Y>194</Y> //Кɨɨɪɞɢɧаɬа Y 

   <Z>0</Z> //Кɨɨɪɞɢɧаɬа Z 

  </RightHand> //Кɨɧɟɰ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɬɨɱɤɢ Пɪавая ɪɭɤа 

 </JointPositions> //Кɨɧɟɰ ɨɩɢɫаɧɢя ɤɨɨɪɞɢɧаɬ ɫɭɫɬавɨв 

 <Difficult>3</Difficult> //Пɨɥɟ ɋɥɨɠɧɨɫɬɶ 

 <Time>30</Time> //Пɨɥɟ Вɪɟɦя 

 <Name>Пɨɞɴɟɦ ɪɭɤɢ</Name> //Наɡваɧɢɟ ɭɩɪаɠɧɟɧɢя 

</Exercise1> //Кɨɧɟɰ ɨɩɢɫаɧɢя ɭɩɪаɠɧɟɧɢя 

 

3.1.4 Ɉɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪɚ 

 

ɉɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɥɟɪ ɧɚɩɢɫɚɧɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɭɩɪɚɠɧɟɧɢɣ, 

ɜɵɩɨɥɧɹɟɦɵɯ ɩɚɰɢɟɧɬɨɦ, ɫɨɡɞɚɧɢɹ ɨɬɱɟɬɧɨɝɨ csv-ɮɚɣɥɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɢ 

ɚɧɚɥɢɡɚ ɩɪɨɝɪɟɫɫɚ ɩɚɰɢɟɧɬɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ. ɉɪɨɝɪɚɦɦɧɚɹ ɮɨɪɦɚ 

ɫɨɫɬɨɢɬ ɢɡ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɬɪɚɧɫɥɹɰɢɹ ɜ ɪɟɠɢɦɟ 

ɨɧɥɚɣɧ, ɬɚ ɱɚɫɬɶ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ, ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɛɭɞɟɬ ɜɢɞɟɬɶ ɫɟɛɹ. 

Ⱦɚɧɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɮɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 15 ɢ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 

ɪɚɛɨɱɭɸ ɨɛɥɚɫɬɶ, ɬɚɣɦɟɪ, ɫɩɢɫɨɤ ɭɩɪɚɠɧɟɧɢɣ ɢ ɤɧɨɩɤɭ ɡɚɩɭɫɤɚ ɜɵɩɨɥɧɟɧɢɹ 

ɭɩɪɚɠɧɟɧɢɣ. 

 

 
 

Ɋɢɫɭɧɨɤ 15 – ɉɪɨɝɪɚɦɦɧɚɹ ɮɨɪɦɚ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɟɪ 
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Ʉɥɚɫɫ «MainWindow» ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪ, ɧɟɤɨɬɨɪɵɟ 

ɦɟɬɨɞɵ ɤɥɚɫɫɚ «MainWindow» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8 

 

Ɍɚɛɥɢɰɚ 8 – Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ ɤɥɚɫɫɚ «MainWindow» 

Ɇɟɬɨɞ ɤɥɚɫɫɚ Ɉɩɢɫɚɧɢɟ ɦɟɬɨɞɚ 

void getFrame(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɜɢɞɟɨɩɨɬɨɤɚ ɨɬ 

ɦɨɞɭɥɹ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

 

getExercisesList(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɫɩɢɫɤɚ 

ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɜɨɡɦɨɠɧɨɫɬɢ 

ɜɵɛɨɪɚ ɢ ɡɚɩɭɫɤɚ 

on_listWidget_itemSelectionChanged(); Ɇɟɬɨɞ ɜɵɛɨɪɚ ɭɩɪɚɠɧɟɧɢɹ ɢɡ ɫɩɢɫɤɚ 

ɭɩɪɚɠɧɟɧɢɣ 

getFramePosition(); Ɇɟɬɨɞ ɩɨɥɭɱɟɧɢɹ ɤɨɨɪɞɢɧɚɬ 

ɢɞɟɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɭɫɬɚɜɨɜ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ ɢɡ ɮɚɣɥɚ 

ɭɩɪɚɠɧɟɧɢɣ 

showExercisePosition(); Ɇɟɬɨɞ ɨɬɪɢɫɨɜɤɢ ɢɞɟɚɥɶɧɨɝɨ 

ɩɨɥɨɠɟɧɢɹ ɫɭɫɬɚɜɨɜ ɜ ɦɨɦɟɧɬ 

ɡɚɜɟɪɲɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ 

 

showSceleton(); Ɇɟɬɨɞ ɨɬɪɢɫɨɜɤɢ ɫɭɫɬɚɜɨɜ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ 

void showTime(); Ɇɟɬɨɞ ɬɪɚɧɫɥɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɢ 

ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ 

int detectHits(); Ɇɟɬɨɞ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɩɚɞɚɧɢɹ 
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3.2 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪɚ 

 

Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪ ɢ ɩɪɨɝɪɚɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ 

ɤɨɦɩɥɟɤɫɚ ɜ ɰɟɥɨɦ ɫɨɫɬɨɢɬ ɢɡ ɲɚɝɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɥɟɟ. 

 

1 ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ  
ɂɧɢɰɢɚɥɢɡɚɰɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɡɚɩɭɫɤɚ ɛɥɨɤɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɫ ɫɟɧɫɨɪɚ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɩɪɨɝɪɚɦɦɵ. ɂɧɮɨɪɦɚɰɢɹ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɩɪɟɪɵɜɧɵɣ ɜɢɞɟɨɩɨɬɨɤ. 

2 Ɂɚɩɭɫɤ ɛɥɨɤɚ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɭɱɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ (ɩɨɞɤɥɸɱɟɧɢɟ ɤ 

ɛɥɨɤɭ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɨɠɢɞɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚɞɪɟ). 

3 ɉɨɥɭɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɤɨɧɟɱɧɨɫɬɟɣ ɫɭɫɬɚɜɨɜ 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɪɟɪɵɜɧɚɹ 

ɩɟɪɟɞɚɱɚ ɤɨɨɪɞɢɧɚɬ ɬɨɱɤɢ ɤɚɠɞɨɝɨ ɫɭɫɬɚɜɚ ɩɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɥɟɪ ɢɯ ɩɪɢɧɢɦɚɟɬ 

(ȼ ɞɚɥɶɧɟɣɲɟɦ X1, Y1, Z1). 

4 Ɂɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪɚ 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɫɯɨɞɢɬ ɨɠɢɞɚɧɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚɞɪɟ. 

5 ɇɟɩɪɟɪɵɜɧɨɟ ɩɨɥɭɱɟɧɢɟ ɜɢɞɟɨɩɨɬɨɤɚ 

ɉɨɥɭɱɟɧɢɟ ɜɢɞɟɨɩɨɬɨɤɚ ɨɬ ɛɥɨɤɚ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɨɣ 

ɤɨɧɬɪɨɥɥɟɪɨɦ. 

6 ɉɨɥɭɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬ  
ɉɨɥɭɱɟɧɢɟ ɤɨɨɪɞɢɧɚɬ ɤɨɧɟɱɧɨɫɬɟɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨɬ ɛɥɨɤɚ ɜɬɨɪɢɱɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɨɩɚɞɚɧɢɹ ɫɭɫɬɚɜɨɜ ɜ ɧɭɠɧɵɟ ɫɮɟɪɵ. 

7 Ɉɬɤɪɵɬɢɟ ɮɚɣɥɚ ɭɩɪɚɠɧɟɧɢɣ  

Ɉɬɤɪɵɬɢɟ ɮɚɣɥɚ, ɜ ɤɨɬɨɪɨɦ ɨɩɢɫɚɧɵ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɫɭɫɬɚɜɨɜ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ ɜ ɤɨɧɟɱɧɨɣ ɮɚɡɟ ɜɵɩɨɥɧɟɧɢɹ, 

ɫɨɡɞɚɧɧɨɝɨ ɜ ɩɪɨɝɪɚɦɦɟ ɪɟɞɚɤɬɨɪ.  

8 Ɉɬɪɢɫɨɜɤɚ ɫɮɟɪ, ɜ ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɟɫɬɢɬɶ 
ɫɭɫɬɚɜɵ, ɭɱɚɫɬɜɭɸщɢɟ ɜ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɚɣɥɚ ɭɩɪɚɠɧɟɧɢɣ ɢ ɬɨɱɟɤ ɤɚɠɞɨɝɨ ɫɭɫɬɚɜɚ ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ 

ɜɵɩɨɥɧɟɧɢɢ (ȼ ɞɚɥɶɧɟɣɲɟɦ X0,Y0,Z0) ,ɚ ɬɚɤ ɠɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɹ 

«ɋɥɨɠɧɨɫɬɶ», ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨɪɨɝɨ ɡɚɞɚɟɬɫɹ ɪɚɞɢɭɫ ɫɮɟɪɵ ɩɪɨɢɫɯɨɞɢɬ 

ɨɬɪɢɫɨɜɤɚ ɫɮɟɪ, ɜ ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɩɨɦɟɫɬɢɬɶ ɫɭɫɬɚɜɵ ɜ ɪɟɠɢɦɟ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɨ ɭɪɚɜɧɟɧɢɸ: 

 

   ሺܺ − ܺͲሻ2 + ሺܻ − ܻͲሻ2 + ሺܼ − ܼͲሻ2 = 𝑅ͳ2                                             (1) 

 

10 ɇɟɩɪɟɪɵɜɧɨɟ ɨɬɫɥɟɠɢɜɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ 

Ⱦɥɹ ɤɨɨɪɞɢɧɚɬ ɤɚɠɞɨɝɨ ɫɭɫɬɚɜɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɜ ɫɥɟɞɭɸɳɟɦ ɭɪɚɜɧɟɧɢɢ: 

 ሺܺͲ − ܺͳሻ2 + ሺܻͲ − ܻͳሻ2 + ሺܼͲ − ܼͳሻ2 ≤ 𝑅ͳ2                                      (2) 

 

3.3 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ɉɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɦɩɥɟɤɫɚ. 

Ɋɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɨɪɝɚɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ 

ɢ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɨɬ ɫɟɧɫɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɢɯ. ɉɪɟɞɫɬɚɜɥɟɧ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚɞɪɟ ɢ ɩɨɥɭɱɟɧɢɹ 

ɤɨɨɪɞɢɧɚɬ ɫɭɫɬɚɜɨɜ ɫɤɟɥɟɬɚ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɋɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɭɩɪɚɠɧɟɧɢɣ. Ɋɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ. ȼɟɞɟɬɫɹ ɪɚɛɨɬɚ ɩɨ ɬɟɫɬɢɪɨɜɚɧɢɸ 

ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, ɞɨɪɚɛɨɬɤɚ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ ɨɩɵɬɧɨɣ ɦɨɞɟɥɢ. 
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4 ɂɧɫɬɪɭɤɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 

Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɧɟɨɛɯɨɞɢɦɚ ɩɪɚɜɢɥɶɧɚɹ 

ɧɚɫɬɪɨɣɤɚ ɢ ɩɪɚɜɢɥɶɧɵɣ ɩɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ. Ʉɨɦɩɥɟɤɫ ɫɨɫɬɨɢɬ ɢɡ ɫɟɧɫɨɪɚ Kinect 

v1ɢ usb ɩɪɨɜɨɞ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɨɞɧɨɩɥɚɬɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ Raspberry Pi 3 model B, 

hdmi ɤɚɛɟɥɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɧɢɬɨɪɚ ɢɥɢ ɬɟɥɟɜɢɡɨɪɚ ɤ ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ, ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɨɦ, ɷɬɢɦ ɭɫɬɪɨɣɫɬɜɨɦ ɹɜɥɹɟɬɫɹ 

ɤɨɦɩɶɸɬɟɪɧɚɹ ɦɵɲɶ, usb ɧɚɤɨɩɢɬɟɥɶ ɫ ɮɚɣɥɨɦ ɭɩɪɚɠɧɟɧɢɣ. ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ 

ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɢɧɫɬɪɭɤɰɢɢ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɝɨ ɤɨɪɪɟɤɬɧɨɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɚ. 

 

4.1 ɂɧɫɬɪɭɤɰɢɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɭɩɪɚɠɧɟɧɢɣ ɞɨɤɬɨɪɨɦ 

 

Ɋɚɛɨɬɚ ɤɨɦɩɥɟɤɫɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɨɡɞɚɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɮɚɣɥɚ 

ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɩɚɰɢɟɧɬɚ, ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɤɨɪɪɟɤɬɧɨɦɭ ɫɨɡɞɚɧɢɸ ɮɚɣɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɚɥɟɟ: 

1) Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɭɩɪɚɠɧɟɧɢɣ ɫ ɤɨɪɪɟɤɬɧɵɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ 

ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɬɨɝɪɚɮɢɪɨɜɚɬɶ ɩɚɰɢɟɧɬɚ ɬɚɤ, ɱɬɨɛɵ ɫɭɫɬɚɜɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ 

ɭɩɪɚɠɧɟɧɢɢ, ɧɚɯɨɞɢɥɢɫɶ ɜ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɢɞɟɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɜ ɤɨɬɨɪɨɦ 

ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɦɨɦɟɧɬ ɡɚɜɟɪɲɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɜɨɡɦɨɠɧɵɯ 

ɬɪɭɞɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɨɱɶ ɩɚɰɢɟɧɬɭ; 

2) ɉɨɫɥɟ ɧɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɮɨɬɨɝɪɚɮɢɸ ɧɚ ɤɨɦɩɶɸɬɟɪ ɞɨɤɬɨɪɚ, ɧɚ 

ɤɨɬɨɪɨɦ ɡɚɩɭɳɟɧɚ ɩɪɨɝɪɚɦɦɚ ɪɟɞɚɤɬɨɪ; 

3) ɉɪɢ ɭɫɩɟɲɧɨɣ ɡɚɝɪɭɡɤɟ ɮɨɬɨɝɪɚɮɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ 

ɪɟɞɚɤɬɨɪ; 

4) ɇɟɨɛɯɨɞɢɦɨ ɡɚɝɪɭɡɢɬɶ ɮɨɬɨɝɪɚɮɢɸ ɜ ɩɪɨɝɪɚɦɦɭ ɪɟɞɚɤɬɨɪ, ɞɥɹ ɷɬɨɝɨ 

ɟɫɬɶ ɤɧɨɩɤɚ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ «Ɂɚɝɪɭɡɢɬɶ 

ɮɨɬɨɝɪɚɮɢɸ»; 
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5) ȼ ɜɵɩɚɞɚɸɳɟɦ ɫɩɢɫɤɟ, ɪɚɫɩɨɥɚɝɚɸɳɢɦɫɹ ɩɨɞ ɤɧɨɩɤɨɣ ɡɚɝɪɭɡɢɬɶ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɟɠɢɦ ɨɬɨɛɪɚɠɟɧɢɹ ɮɨɬɨɝɪɚɮɢɢ, ɱɬɨɛɵ ɛɵɥɨ ɤɨɪɪɟɤɬɧɨɟ 

ɨɬɨɛɪɚɠɟɧɢɟ ɮɨɬɨ ɧɚ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɟ; 

6) ɇɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɨɡɞɚɬɶ ɭɩɪɚɠɧɟɧɢɟ» ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ 

ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ; 

7) Ʉɭɪɫɨɪ ɦɵɲɢ ɧɚɜɟɫɬɢ ɧɚ ɰɟɧɬɪɚɥɶɧɭɸ ɬɨɱɤɭ ɬɭɥɨɜɢɳɚ ɢ ɩɟɪɟɦɟɫɬɢɬɶ 

ɫɤɟɥɟɬ-ɚɜɚɬɚɪ ɬɚɤ, ɱɬɨɛɵ ɰɟɧɬɪɚɥɶɧɚɹ ɬɨɱɤɚ ɬɭɥɨɜɢɳɚ ɫɤɟɥɟɬɚ-ɚɜɚɬɚɪɚ ɫɨɜɩɚɥɚ ɫ 

ɰɟɧɬɪɚɥɶɧɨɣ ɬɨɱɤɨɣ ɬɭɥɨɜɢɳɚ ɱɟɥɨɜɟɤɚ ɧɚ ɮɨɬɨɝɪɚɮɢɢ; 

8) ɋɨɜɦɟɫɬɢɬɶ ɫɭɫɬɚɜɵ ɫɤɟɥɟɬɚ ɢ ɱɟɥɨɜɟɤɚ ɧɚ ɮɨɬɨɝɪɚɮɢɢ, ɤɨɬɨɪɵɟ 

ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɜ ɭɩɪɚɠɧɟɧɢɢ; Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɮɨɬɨ ɢ 

ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫɭɫɬɚɜɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 16; 

 

 
 

Ɋɢɫɭɧɨɤ 16 – Ɋɟɡɭɥɶɬɚɬ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ ɨɬɨɛɪɚɠɟɧɢɹ ɮɨɬɨ ɢ ɫɨɩɨɫɬɚɜɥɟɧɢɹ 

ɫɭɫɬɚɜɨɜ 
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9) ȼ ɫɬɨɥɛɰɟ «ɋɨɯɪɚɧɢɬɶ», ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ 

ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ ɜɵɛɪɚɬɶ ɫɭɫɬɚɜɵ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɞɚɧɧɨɝɨ ɭɩɪɚɠɧɟɧɢɹ ɢ ɨɬɦɟɬɢɬɶ ɢɯ ɮɥɚɠɤɨɦ 

10) Ɂɚɞɚɬɶ ɫɥɨɠɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ ɨɞɧɨɝɨ ɞɨ ɞɟɫɹɬɢ ɜ ɨɤɧɟ «ɋɥɨɠɧɨɫɬɶ», 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ; 

11) Ɂɚɞɚɬɶ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ ɜ ɫɟɤɭɧɞɚɯ ɜ ɨɤɧɟ «ȼɪɟɦɹ», 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ; 

12)ɍɤɚɡɚɬɶ ɧɚɡɜɚɧɢɟ ɭɩɪɚɠɧɟɧɢɹ ɜ ɨɤɧɟ «ɇɚɡɜɚɧɢɟ», ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜ 

ɥɟɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ; 

13) ɇɚɠɚɬɶ ɤɧɨɩɤɭ «Ⱦɨɛɚɜɢɬɶ ɜ ɫɩɢɫɨɤ», ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɥɟɜɨɦ ɧɢɠɧɟɦ 

ɭɝɥɭ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ ɩɨɫɥɟ ɱɟɝɨ ɭɩɪɚɠɧɟɧɢɟ ɩɨɹɜɢɬɫɹ ɜ ɫɩɢɫɤɟ ɭɩɪɚɠɧɟɧɢɣ 

ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ; 

14) Ⱦɥɹ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ ɜ ɫɩɢɫɤɟ ɧɟɨɛɯɨɞɢɦɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɧɨɩɤɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɩɨɥɟ ɩɨɞ ɫɩɢɫɤɨɦ ɭɩɪɚɠɧɟɧɢɣ; 

15) Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɟɳɟ ɨɞɧɨɝɨ ɭɩɪɚɠɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɟɪɧɭɬɶɫɹ ɤ ɩɭɧɤɬɭ 

1, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ; 

16) Ⱦɥɹ ɫɨɯɪɚɧɟɧɢɹ ɤɨɦɩɥɟɤɫɚ ɭɩɪɚɠɧɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɣ ɮɚɣɥ ɧɟɨɛɯɨɞɢɦɨ 

ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ», ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ 

ɩɪɨɝɪɚɦɦɧɨɣ ɮɨɪɦɵ; 

17) ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɭɩɪɚɠɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɧɟɫɬɢ ɮɚɣɥ ɫ 

ɭɩɪɚɠɧɟɧɢɹɦɢ ɧɚ usb ɧɚɤɨɩɢɬɟɥɶ ɢ ɩɟɪɟɞɚɬɶ ɩɚɰɢɟɧɬɭ. 

 

4.2 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɫɛɨɪɭ ɤɨɦɩɥɟɤɫɚ ɢ ɡɚɩɭɫɤɭ ɫɢɫɬɟɦɵ 

 

Ⱦɥɹ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɧɚɱɚɥɚ 

ɫɨɛɪɚɬɶ ɚɩɩɚɪɚɬɧɭɸ ɱɚɫɬɶ, ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɫɛɨɪɭ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɤɨɦɩɥɟɤɫɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ: 

1) Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɦɨɧɢɬɨɪɚ ɢɥɢ ɬɟɥɟɜɢɡɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɢɬɶ 

ɤɚɛɟɥɶ hdmi ɤ ɦɨɧɢɬɨɪɭ/ɬɟɥɟɜɢɡɨɪɭ ɢ ɜ ɪɚɡɴɟɦ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; 

2) ɉɨɞɤɥɸɱɢɬɶ ɫɟɧɫɨɪ Kinect v1 ɤɚɛɟɥɟɦ usb ɤ ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; 
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3) ɉɨɞɤɥɸɱɢɬɶ ɤɨɦɩɶɸɬɟɪɧɭɸ ɦɵɲɶ ɜ ɪɚɡɴɟɦ usb ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ; 

4) ɉɨɞɤɥɸɱɢɬɶ usb ɧɚɤɨɩɢɬɟɥɶ ɫ ɮɚɣɥɨɦ ɭɩɪɚɠɧɟɧɢɣ ɤ ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ; 

5) ɉɨɞɤɥɸɱɢɬɶ ɤɚɛɟɥɶ micro usb ɜ ɪɚɡɴɟɦ ɩɢɬɚɧɢɹ ɛɥɨɤɚ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ, 

ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɩɢɬɚɧɢɹ ɡɚɩɭɫɬɢɬɫɹ ɫɢɫɬɟɦɚ; 

Ʉɨɪɪɟɤɬɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɬɪɨɣɫɬɜ ɤ ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ 

ɞɚɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

 
 

Ɋɢɫɭɧɨɤ 16 – Ʉɨɪɪɟɤɬɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɤ ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

 

4.3 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɦɨɞɭɥɹɦɢ ɨɛɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɨɣ 
ɪɟɞɚɤɬɨɪ 

 

Ɂɚɩɭɫɤ ɦɨɞɭɥɟɣ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɩɪɨɝɪɚɦɦɵ 

ɤɨɧɬɪɨɥɥɟɪ ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɡɚɩɭɫɤɟ ɫɢɫɬɟɦɵ, ɨɞɧɚɤɨ ɟɫɥɢ ɷɬɨɝɨ 

ɧɟ ɩɪɨɢɡɨɲɥɨ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɹɞ ɞɟɣɫɬɜɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɥɟɟ: 
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1)ɉɪɢ ɡɚɩɭɫɤɟ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɮɚɣɥ «Primary.exe», 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ; 

2)ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɮɚɣɥɚ «Primary» ɨɬɤɪɨɟɬɫɹ ɤɨɦɚɧɞɧɚɹ ɫɬɪɨɤɚ ɫɨ 

ɫɩɪɚɜɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ «-l» ɢ ɤɥɚɜɢɲɭ «enter»; 

3) Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɟɧɫɨɪ Kinect ɢ ɧɚɠɚɬɶ «enter», ɦɨɞɭɥɶ 

ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ ɛɭɞɟɬ ɡɚɩɭɳɟɧ ɢ ɫɟɧɫɨɪ ɧɚɱɧɟɬ ɩɟɪɟɞɚɜɚɬɶ ɜɢɞɟɨɩɨɬɨɤ 

ɛɥɨɤɭ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ; 

4) ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɡɚɩɭɫɤ ɦɨɞɭɥɹ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɮɚɣɥ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ «Secondary.exe»; 

5) ɉɨɥɶɡɨɜɚɬɟɥɸ (ɩɚɰɢɟɧɬɭ) ɧɟɨɛɯɨɞɢɦɨ ɧɚɱɚɬɶ ɞɜɢɝɚɬɶɫɹ ɩɟɪɟɞ ɫɟɧɫɨɪɨɦ, 

ɱɬɨɛɵ ɩɪɨɝɪɚɦɦɚ ɪɚɫɩɨɡɧɚɥɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɤɚɞɪɟ; 

6) ɉɪɢ ɡɚɩɭɳɟɧɧɵɯ ɦɨɞɭɥɹɯ ɩɟɪɜɢɱɧɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ ɤɨɧɬɪɨɥɥɟɪ, ɞɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɡɚɩɭɫɬɢɬɶ ɮɚɣɥ 

«Controller.exe», ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ; 

7) ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 

«ɇɚɱɚɬɶ» ɢ ɧɚɱɚɬɶ ɜɵɩɨɥɧɹɬɶ ɤɨɦɩɥɟɤɫ ɭɩɪɚɠɧɟɧɢɣ. ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 

ɤɨɦɩɥɟɤɫɚ ɭɩɪɚɠɧɟɧɢɢ ɫɨɡɞɚɧɧɵɯ ɞɨɤɬɨɪɨɦ ɫɬɨɥɶɤɨ ɪɚɡ, ɫɤɨɥɶɤɨ ɪɟɤɨɦɟɧɞɨɜɚɧɨ 

ɞɨɤɬɨɪɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞɚɬɶ usb ɧɚɤɨɩɢɬɟɥɶ ɞɨɤɬɨɪɭ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 

ɚɧɚɥɢɡɚ ɮɚɣɥɚ ɪɟɡɭɥɶɬɚɬɚ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ «Results.csv», ɤɨɬɨɪɵɣ 

ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɩɪɨɝɪɚɦɦɵ ɤɨɧɬɪɨɥɥɟɪ. ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɤɨɦɩɥɟɤɫɚ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 17. 



 

44 
 

 
 

Ɋɢɫɭɧɨɤ 17 – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɤɨɦɩɥɟɤɫɚ 

 

4.4 ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 

 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɫɬɪɭɤɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɧɚ ɤɚɠɞɨɦ 

ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɩɥɟɤɫɚ ɭɩɪɚɠɧɟɧɢɣ. Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɞɥɹ 

ɞɨɤɬɨɪɚ ɢ ɤɨɪɪɟɤɬɧɨɝɨ ɫɨɡɞɚɧɢɹ ɤɨɦɩɥɟɤɫɚ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 

ɩɚɰɢɟɧɬɚ, ɨɩɢɫɚɧ ɩɪɨɰɟɫɫ ɫɛɨɪɚ ɤɨɦɩɥɟɤɫɚ, ɩɨɞɤɥɸɱɟɧɢɹ ɭɫɬɪɨɣɫɬɜ. ɋɨɡɞɚɧɚ 

ɢɧɫɬɪɭɤɰɢɹ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɨ ɡɚɩɭɫɤɭ ɫɢɫɬɟɦɵ ɢ ɩɪɨɝɪɚɦɦɧɵɯ ɦɨɞɭɥɟɣ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ ɪɚɛɨɬɵ ɤɨɦɩɥɟɤɫɚ, ɚ ɬɚɤɠɟ ɩɨ ɡɚɩɭɫɤɭ ɩɪɨɝɪɚɦɦɵ 

ɪɟɞɚɤɬɨɪ ɢ ɤɨɪɪɟɤɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɦɤɚɯ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. ɉɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɢɫɬɟɦ, ɜɵɩɨɥɧɹɸɳɢɯ ɩɨɯɨɠɢɟ ɮɭɧɤɰɢɢ. ȼɵɞɜɢɧɭɬɵ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɛɫɬɜɟɧɧɨɦɭ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɤɨɦɩɥɟɤɫɭ. Ɋɚɡɪɚɛɨɬɚɧɚ 

ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ, ɜɵɛɪɚɧɚ ɚɩɩɚɪɚɬɧɚɹ ɱɚɫɬɶ, ɜɵɛɪɚɧɨ ɭɫɬɪɨɣɫɬɜɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɪɟɧɢɹ, ɜɵɛɪɚɧɚ ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɦɩɥɟɤɫɚ. ɇɚɩɢɫɚɧɚ ɢ 

ɨɩɭɛɥɢɤɨɜɚɧɚ ɫɬɚɬɶɹ «ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɥɟɱɟɛɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ» ɜ V ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨɣ 

ɤɨɧɮɟɪɟɧɰɢɢ «ɉɪɢɨɪɢɬɟɬɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ» ɇɚɩɢɫɚɧɚ ɢ ɨɩɭɛɥɢɤɨɜɚɧɚ ɫɬɚɬɶɹ «ɂɧɬɟɥɥɟɤɬɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɦ ɦɚɧɢɩɭɥɹɬɨɪɨɦ» ɜ ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ «Science and education: problem and innovations». 

Ɋɚɡɪɚɛɨɬɚɧ ɦɨɞɭɥɶ ɩɟɪɜɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɦɨɞɭɥɶ ɜɬɨɪɢɱɧɨɣ ɨɛɪɚɛɨɬɤɢ. 

Ɋɟɚɥɢɡɨɜɚɧɚ ɩɪɨɝɪɚɦɦɚ ɪɟɞɚɤɬɨɪ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɩɪɚɠɧɟɧɢɣ ɞɨɤɬɨɪɨɦ ɢ 

ɩɪɨɝɪɚɦɦɚ ɤɨɧɬɪɨɥɥɟɪ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ. Ɋɚɡɪɚɛɨɬɚɧ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɱɟɛɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ. ɇɚɩɢɫɚɧɚ ɩɨɲɚɝɨɜɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɞɥɹ ɪɚɛɨɬɵ ɫ ɤɨɦɩɥɟɤɫɨɦ. ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɧɟɞɨɪɚɛɨɬɤɚ ɢɧɫɬɪɭɦɟɧɬɚ ɞɥɹ 

ɚɧɚɥɢɡɚ ɜɵɯɨɞɧɨɝɨ ɮɚɣɥɚ ɩɪɨɝɪɚɦɦɵ ɪɟɞɚɤɬɨɪ ɞɨɤɬɨɪɨɦ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɞɨɤɬɨɪ ɚɧɚɥɢɡɢɪɭɟɬ ɜɵɯɨɞɧɵɟ ɮɚɣɥɵ ɩɪɢ ɩɨɦɨɳɢ Micrisoft Exel. 
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