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 ɊȿФȿɊАɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɦɚɝɢɫɬɪɚ ɩɨ ɬɟɦɟ «ɋɩɨɫɨɛɵ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɚɱɚɦɢ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɦɨɛɢɥɶɧɵɯ 

ɫɢɫɬɟɦɚɯ» ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ 39 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 23 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ, 13 ɢɥɥɸɫɬɪɚɰɢɣ. 

ɊȺɋɉɊȿȾȿɅȿɇɇɕȿ ȼɕЧɂɋɅȿɇɂɌȿɅɖɇɕȿ ɋɂɋɌȿɆɕ, 

ɆɈȻɂɅɖɇɕȿ ɋɂɋɌȿɆɕ, ɉɊɈɌɈɌɂɉɂɊɈȼȺɇɂȿ, ɄɅɂȿɇɌ-

ɋȿɊȼȿɊɇɈȿ ɉɊɂɅɈɀȿɇɂȿ. 

Целɶ рɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɯɫɹ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜ ɭɫɥɨɜɢɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɭɡɥɨɜ-ɤɥɢɟɧɬɨɜ, ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɬɨɬɢɩɚ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɧɚ ɤɥɚɫɫɟ ɭɫɬɪɨɣɫɬɜ 

ɧɚ ɩɥɚɬɮɨɪɦɟ android.. 

 Ⱦɨɤɭɦɟɧɬ ɫɨɞɟɪɠɢɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɦɟɬɧɨɣ 

ɨɛɥɚɫɬɢ, ɨɩɢɫɚɧɢɟ ɨɛɨɫɧɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɤɢ, ɨɩɢɫɚɧɢɟ ɦɨɞɟɥɢ ɞɥɹ ɫɨɡɞɚɧɢɹ 

ɩɪɨɬɨɬɢɩɚ, ɪɚɛɨɬɚ ɩɪɨɬɨɬɢɩɚ. 

ɇɚɭчɧɚя ɧɨɜɢɡɧɚ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɫɥɟɞɭɸɳɟɦ:  

1.  ɉɪɟɞɥɨɠɟɧɚ ɚɪɯɢɬɟɤɬɭɪɚ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ 

ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɛɚɡɟ Ɉɋ Android 

2.. Ɋɚɡɪɚɛɨɬɚɧ ɩɪɨɬɨɬɢɩ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɪɚɛɨɬɚ ɤɨɬɨɪɨɝɨ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɞɚɧɧɨɣ ɪɚɛɨɬɵ. 

ȼ ɢɬɨɝɟ ɪɟɚɥɢɡɨɜɚɧ ɩɪɨɬɨɬɢɩ, ɨɬɜɟɱɚɸɳɢɣ ɜɵɲɟɨɩɢɫɚɧɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ. 
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ȺɇɇɈɌȺɐɂə 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ ɪɟɲɟɧɢɹ ɩɨ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɵ ɧɚ ɦɨɛɢɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜɚɯ ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ Ɉɋ Android.  

ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ. Ɋɟɚɥɢɡɨɜɚɧ ɚɪɯɢɬɟɤɬɭɪɚ ɢ 

ɩɪɨɬɨɬɢɩ.  ɋɢɫɬɟɦɚ ɫɬɪɨɢɬɫɹ ɧɚ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ, ɢ ɞɨɥɠɧɚ 

ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɪɟɫɭɪɫɨёɦɤɢɦɢ ɡɚɞɚɱɚɦɢ ɩɭɬёɦ ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɡɚɞɚɱ ɦɟɠɞɭ ɭɡɥɚɦɢ-ɤɥɢɟɧɬɚɦɢ.  

ɉɪɟɞɫɬɚɜɥɟɧ ɩɪɨɬɨɬɢɩ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɟɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɩɪɨɜɟɫɬɢ ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ 



 5  

ȼȼȿȾȿɇɂȿ 

 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. ɉɨɫɬɨɹɧɧɨ ɪɚɫɱɟɬ ɫɩɪɨɫ ɧɚ ɤɨɦɩɶɸɬɟɪɵ, 

ɪɚɛɨɬɚɸɳɢɟ ɫ ɜɫɟ ɛɨɥɟɟ ɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ. Ɏɚɪɦɚɰɟɜɬɵ ɩɨɫɬɨɹɧɧɨ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɧɨɜɵɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɩɪɟɩɚɪɚɬɵ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɩɶɸɬɟɪɚ. Ⱥɫɬɪɨɧɨɦɵ ɩɵɬɚɸɬɫɹ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɢɫɬɨɪɢɸ ȼɫɟɥɟɧɧɨɣ, 

ɧɚɱɢɧɚɹ ɫ ɛɨɥɶɲɨɝɨ ɜɡɪɵɜɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɫɟɝɨɞɧɹɲɧɢɦ ɞɧɟɦ. Ɋɚɡɪɚɛɨɬɱɢɤɢ 

ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɦɨɝɥɢ ɛɵ ɩɨɥɭɱɚɬɶ ɛɨɥɟɟ ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɧɟ ɫɬɪɨɹ 

ɨɝɪɨɦɧɵɟ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɬɪɭɛɵ, ɚ ɜɫɟɝɨ ɥɢɲɶ ɩɪɨɟɤɬɢɪɭɹ ɫɜɨɢ 

ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɤɨɦɩɶɸɬɟɪɟ. ɇɟ ɫɦɨɬɪɹ ɧɚ ɜɫɟ ɜɨɡɪɚɫɬɚɸɳɭɸ ɦɨɳɧɨɫɬɶ 

ɤɨɦɩɶɸɬɟɪɨɜ, ɞɥɹ ɪɟɲɟɧɢɹ ɦɧɨɝɢɯ ɧɟɬɪɢɜɢɚɥɶɧɵɯ ɡɚɞɚɱ (ɩɪɨɦɵɲɥɟɧɧɵɯ, 

ɧɚɭɱɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ) ɧɢɤɨɝɞɚ ɧɟ ɯɜɚɬɢɬ ɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ. [1] 

  Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɦɨɛɢɥɶɧɚɹ ɨɬɪɚɫɥɶ, ɤɨɬɨɪɚɹ 

ɫɟɦɢɦɢɥɶɧɵɦɢ ɲɚɝɚɦɢ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ. ȼɦɟɫɬɟ ɫ ɧɟɣ ɪɚɫɬɟɬ ɢ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɨɛɢɥɶɧɵɯ ɩɥɚɬɮɨɪɦ. ɇɟɫɨɦɧɟɧɧɨ, ɦɨɛɢɥɶɧɵɦ 

ɩɥɚɬɮɨɪɦɚɦ ɞɚɥɟɤɨ ɞɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɨɦɚɲɧɢɯ ɤɨɦɩɶɸɬɟɪɨɜ, 

ɩɪɨɰɟɫɫɨɪɵ ɤɨɬɨɪɵɯ ɩɨɫɬɪɨɟɧɵ ɧɚ ɞɪɭɝɨɣ ɚɪɯɢɬɟɤɬɭɪɟ, ɧɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, 

ɢɯ ɫɪɟɞɧɢɣ ɪɨɫɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɨɥɟɟ ɜɵɫɨɤɢɣ, ɱɟɦ ɪɨɫɬ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɨɪɨɜ ɜ ɉɄ. 

ɋɮɟɪɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ 

ɪɚɫɬɟɬ ɢ ɪɚɡɜɢɜɚɟɬɫɹ, ɨɞɧɚɤɨ ɧɢɤɬɨ ɧɟ ɡɚɬɪɚɝɢɜɚɟɬ ɧɢɲɭ ɫɨɡɞɚɧɢɹ ɬɚɤɢɯ 

ɜɵɱɢɫɥɟɧɢɣ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. Ʉ ɬɨɦɭ ɠɟ, ɨɱɟɧɶ 

ɫɢɥɶɧɨ ɪɚɡɜɢɜɚɟɬɫɹ ɨɬɪɚɫɥɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɦɧɵɯ ɞɨɦɨɜ, 

ɪɚɫɩɨɡɧɚɜɚɧɢɟɦ ɨɛɪɚɡɨɜ, ɫɤɚɧɢɪɨɜɚɧɢɹ ɬɪɟɯɦɟɪɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɬɭɬ ɫɥɨɠɧɨɫɬɢ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɧɧɵɦɢ ɨɬɪɚɫɥɹɦɢ. 

Ⱦɥɹ ɬɚɤɢɯ ɡɚɞɚɱ ɧɟɪɟɞɤɨ ɬɪɟɛɭɟɬɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ ɧɟɦɨɛɢɥɶɧɨɣ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ.  

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ, ɜ ɨɫɧɨɜɧɨɦ, ɨɛɭɫɥɨɜɥɟɧɚ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɢ 

ɤɨɧɰɟɩɰɢɟɣ ɢɧɬɟɪɧɟɬɚ ɜɟɳɟɣ, ɫɦɵɫɥ ɤɨɬɨɪɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɪɨɟɧɢɢ 

ɫɟɬɟɣ ɦɟɠɞɭ ɮɢɡɢɱɟɫɤɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɱɚɫɬɜɭɸɬ ɜɨ 
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ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫɨ ɜɧɟɲɧɢɦ ɦɢɪɨɦ, ɢ ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɭɦɟɬɶ ɪɟɲɚɬɶ 

ɜɵɲɟɨɩɢɫɚɧɧɵɟ ɡɚɞɚɱɢ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ 

ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɯɫɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɜ ɭɫɥɨɜɢɹɯ 

ɩɟɪɟɦɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɭɡɥɨɜ-ɤɥɢɟɧɬɨɜ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɭɩɪɚɜɥɟɧɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɡɚɞɚɱ ɦɟɠɞɭ ɭɫɬɪɨɣɫɬɜɚɦɢ-ɤɥɢɟɧɬɚɦɢ, ɢ ɪɚɡɪɚɛɨɬɤɚ 

ɩɪɨɬɨɬɢɩɚ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɧɚ ɤɥɚɫɫɟ ɭɫɬɪɨɣɫɬɜ ɧɚ ɩɥɚɬɮɨɪɦɟ Android.  
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1 ȺɇȺɅɂɁ ɈȻɔȿɄɌȺ ɂɋɋɅȿȾɈȼȺɇɂə 

1.1 Ⱥɧɚɥɢɡ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢя 

1.1.1 Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ 

Ɋɚɫɩɪɟɞɟɥɟɧɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ — ɮɢɡɢɱɟɫɤɢɟ 

ɤɨɦɩɶɸɬɟɪɧɵɟ, ɚ ɬɚɤɠɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɢɫɬɟɦɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɬɟɦ ɢɥɢ ɢɧɵɦ 

ɫɩɨɫɨɛɨɦ ɩɚɪɚɥɥɟɥɶɧɭɸ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ ɧɚ ɦɧɨɝɢɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɡɥɚɯ. 

[2] 

Ƚɥɚɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ-ɫɟɪɜɟɪ ɡɚɧɢɦɚɟɬɫɹ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱ ɩɨ ɚɧɚɥɢɡɭ 

ɩɪɢɧɹɬɵɯ ɞɚɧɧɵɯ, ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɷɬɢɯ ɞɚɧɧɵɯ ɦɟɠɞɭ ɤɥɢɟɧɬɚɦɢ ɫɢɫɬɟɦɵ, ɚ 

ɬɚɤɠɟ ɯɪɚɧɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɩɟɰɢɮɢɤɚɰɢɢ ɤɚɠɞɨɝɨ ɢɡ ɭɫɬɪɨɣɫɬɜ, ɫɨɫɬɨɹɧɢɹ 

ɧɚɞɟɠɧɨɫɬɢ ɟɝɨ ɫɟɬɟɜɨɣ ɫɜɹɡɢ ɜ ɫɢɫɬɟɦɟ. 

Ʉɚɤ ɢ ɥɸɛɚɹ ɞɪɭɝɚɹ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɚɬɨɦɚɪɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɨɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɛɨɬɭ ɫ ɦɨɞɭɥɹɦɢ ɫɨɛɵɬɢɣ, ɤɨɬɨɪɵɟ 

ɨɛɫɥɭɠɢɜɚɸɬ ɪɚɛɨɬɭ ɩɪɢɧɹɬɢɹ ɞɚɧɧɵɯ, ɨɬɩɪɚɜɤɭ ɢ ɩɪɨɜɟɪɤɭ ɰɟɥɨɫɬɧɨɫɬɢ 

ɩɪɢɹɬɵɯ/ɨɬɩɪɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ. 

1.1.2 ARM  

ɋɚɦɨɣ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɸɬɫɹ ɩɪɨɰɟɫɫɨɪɵ ɧɚ ɚɪɯɢɬɟɤɬɭɪɟ ARM (Advanced 

RISC Machine).  

ȼ ɫɟɦɟɣɫɬɜɚɯ ɩɪɨɰɟɫɫɨɪɨɜ ARM Cortex-A ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɨɝɨ ɦɨɞɭɥɹ VFP, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɹɬɶ 

ɨɩɟɪɚɰɢɢ ɫ ɩɥɚɜɚɸɳɟɣ ɬɨɱɤɨɣ, ɱɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɢɯ ɩɪɢɦɟɧɢɦɨɫɬɶ ɞɥɹ 

ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. 

[18] 

ɂɦɟɧɧɨ ɧɚɥɢɱɢɟ ɞɚɧɧɨɝɨ ɦɨɞɭɥɹ, ɯɨɪɨɲɚɹ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɚɦɢɯ 

ɩɪɨɰɟɫɫɨɪɨɜ, ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɲɚɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ  ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ. [19] 
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1.1.3 Ⱦɢɧɚɦɢɤɚ ɪɚɡɜɢɬɢя ɦɨɛɢɥɶɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ 

Ɂɚ ɛɥɢɠɚɣɲɢɟ 10 ɥɟɬ, ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ ɚɪɯɢɬɟɤɬɭɪɟ ARM, ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɭ ɩɪɨɰɟɫɫɨɪɨɜ ɧɚ 

ɚɪɯɢɬɟɤɬɭɪɟ, ɩɪɨɢɡɜɨɞɧɨɣ x86_64, ɢɫɩɨɥɶɡɭɟɦɨɣ ɜ ɱɢɩɚɯ intel ɢ amd.  

 

Ɋɢɫɭɧɨɤ 1 – Ƚɪɚɮɢɤ ɪɨɫɬɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɪɨɜ  

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɩɚɧɫɤɢɦ ɰɟɧɬɪɨɦ 

Barcelona Supercomputing Center, ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ 

ɬɟɧɞɟɧɰɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɪɚɡɜɢɬɢɟɦ ɦɨɛɢɥɶɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɨɜ, ɤɨɬɨɪɚɹ 

ɛɵɥɚ ɚɧɚɥɨɝɢɱɧɨɣ ɫ RISC ɢ CISC ɩɪɨɰɟɫɫɨɪɚɦɢ ɜ ɤɨɧɰɟ 20 ɜɟɤɚ. [17] 

ɂɫɫɥɟɞɨɜɚɬɟɥɢ ɩɪɨɝɧɨɡɢɪɭɸɬ ɛɨɥɶɲɨɣ ɫɩɪɨɫ ɧɚ ɩɪɨɰɟɫɫɨɪɵ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. Ɍɚɤɨɣ ɫɩɪɨɫ ɨɛɭɫɥɨɜɥɟɧ ɧɢɡɤɨɣ 

ɰɟɧɨɣ ɧɚ ɨɞɢɧ ɤɪɢɫɬɚɥɥ, ɛɨɥɶɲɢɦ ɫɩɟɤɬɪɨɦ ɩɪɢɦɟɧɢɦɨɫɬɢ ɩɪɨɰɟɫɫɨɪɚ ɢ 

ɛɵɫɬɪɵɦ ɪɨɫɬɨɦ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 2 – Ƚɪɚɮɢɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 

ɷɧɟɪɝɢɢ ɨɞɧɨɝɨ ɹɞɪɚ ɧɚ ɩɪɨɰɟɫɫɨɪɚɯ Intel, Tegra, Arndale 

 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɝɪɚɮɢɤɚɯ ɜɵɲɟ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɩɪɨɰɟɫɫɨɪɵ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɧɚ ɚɪɯɢɬɟɤɬɭɪɟ ARM ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɛɨɥɟɟ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɰɟɫɫɨɪɚɦɢ ɨɬ intel. 

Ɍɚɤɠɟ, ɜ ɢɫɩɚɧɫɤɨɦ ɰɟɧɬɪɟ, ɛɥɚɝɨɞɚɪɹ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ 

ɢɫɩɚɧɫɤɨɝɨ ɩɪɚɜɢɬɟɥɶɫɬɜɚ ɢ ȿɋ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɠɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢ 

ɜɟɞɭɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɛɚɡɟ ɚɤɬɭɚɥɶɧɵɯ ɦɨɛɢɥɶɧɵɯ 

ARM ɩɪɨɰɟɫɫɨɪɨɜ. 

 

1.1.4 Ɇɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ  

Ɇɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɜɵɱɢɫɥɟɧɢɹ, ɨɛɥɚɞɚɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚɛɨɪɨɦ ɛɟɫɩɪɨɜɨɞɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ 

ɫɪɟɞɫɬɜ ɫɜɹɡɢ, ɬɚɤɢɯ ɤɚɤ, Bluetooth, Wi-Fi (ɫɬɚɧɞɚɪɬ IEEE 802.11).  

Ȼɨɥɶɲɢɧɫɬɜɨ ɭɫɬɪɨɣɫɬɜ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2019 ɝɨɞ ɨɛɥɚɞɚɸɬ ɱɢɩɚɦɢ ɫ 

ɪɟɚɥɢɡɚɰɢɟɣ Wi-Fi ɩɨɫɥɟɞɧɟɝɨ ɩɨɤɨɥɟɧɢɹ (ɜɵɲɟ 802.11n, ɫɨ ɫɤɨɪɨɫɬɶɸ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɞɨ 600 ɦɛɢɬ) [3]. 

ȼ ɤɚɱɟɫɬɜɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɭɫɬɪɨɣɫɬɜɚɯ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚ Android ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. ɉɪɢɤɥɚɞɧɵɟ 

ɩɪɢɥɨɠɟɧɢɹ ɧɚ ɷɬɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɨɩɢɫɵɜɚɸɬɫɹ ɧɚ ɹɡɵɤɟ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java.  
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Ȼɢɛɥɢɨɬɟɤɢ ɢ ɧɚɛɨɪɵ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɞ ɞɚɧɧɭɸ ɩɥɚɬɮɨɪɦɭ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɫɨɡɞɚɧɢɸ 

ɫɨɛɫɬɜɟɧɧɵɯ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɜ ɥɸɛɨɣ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ. 

ȼɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɛɢɥɶɧɵɯ ɩɥɚɬɮɨɪɦ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 

ɦɨɝɭɬ ɛɵɬɶ ɛɵɫɬɪɟɟ, ɱɟɦ ɉɄ, ɚ ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ ɧɢɯ, ɦɨɝɭɬ ɛɵɬɶ 

ɛɨɥɟɟ ɨɬɡɵɜɱɢɜɵ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɩɪɨɰɟɫɫɨɪɵ ɚɪɯɢɬɟɤɬɭɪɵ ARM, ɧɚ ɤɨɬɨɪɵɯ 

ɛɚɡɢɪɭɸɬɫɹ ɦɨɛɢɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ , ɨɛɥɚɞɚɸɬ ɦɟɧɶɲɢɦ ɱɢɫɥɨɦ ɤɨɦɚɧɞ ɧɚ 

ɤɪɢɫɬɚɥɥɟ (ɜ ɫɪɟɞɧɟɦ, ɧɚ 30%)[4], ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦ ɛɵɬɶ ɛɵɫɬɪɟɟ ɜ ɪɹɞɟ 

ɜɵɩɨɥɧɟɧɢɹ ɨɛɵɱɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɞɥɹ ɧɭɠɞ ɩɨɞɞɟɪɠɚɧɢɹ Ɉɋ.  

1.1.5 Ɉɋ Android 

Android – ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ google. 

Ɉɫɧɨɜɚɧɚ ɧɚ ɹɞɪɟ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ linux, ɢ ɩɪɨɝɪɚɦɦɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ, 

ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɜ google.  

Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɦɚɪɬɮɨɧɚɯ, 

ɨɞɧɚɤɨ, ɜ ɫɜɹɡɢ ɫ ɨɝɪɨɦɧɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ, ɟɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞ ɦɧɨɠɟɫɬɜɨ 

ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɤɚɤ ɭɦɧɵɟ ɱɚɫɵ, ɩɥɚɧɲɟɬɵ, ɧɨɭɬɛɭɤɢ, ɬɟɥɟɜɢɡɨɪɵ. Ⱥ ɬɚɤɠɟ, 

ɢɦɟɟɬ 2,5 ɦɢɥɥɢɚɪɞɨɜ ɚɤɬɢɜɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɧɚ ɦɨɦɟɧɬ ɧɚɩɢɫɚɧɢɹ ɪɚɛɨɬɵ.  

Ⱦɥɹ ɫɪɟɞɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ java 

virtual machine. Ʉɚɠɞɨɟ ɜɵɩɨɥɧɹɟɦɨɟ ɩɪɢɥɨɠɟɧɢɟ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ ɧɚɯɨɞɢɬɫɹ 

ɜ ɨɬɞɟɥɶɧɨɦ ɷɤɡɟɦɩɥɹɪɟ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɡɨɥɢɪɨɜɚɬɶ 

ɩɪɨɰɟɫɫɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ.  

Ⱦɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɩɪɨɰɟɫɫɚɦɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɜɫɬɪɨɟɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ, ɪɚɛɨɬɚɸɳɚɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɫ ɹɞɪɨɦ Ɉɋ ɱɟɪɟɡ 

ɫɢɫɬɟɦɧɵɟ ɜɵɡɨɜɵ. 

1.1.6 Java Virtual Machine 

Java Virtual Machine (ɞɚɥɟɟ JVM) ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɫɪɟɞɭ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɝɪɚɦɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɧɚ ɹɡɵɤɟ java. [23] 

ɂɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɪɚɡɧɵɯ ɪɟɚɥɢɡɚɰɢɣ ɩɨɞ ɪɚɡɥɢɱɧɵɟ ɚɪɯɢɬɟɤɬɭɪɵ 

ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɧɚ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ. 
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Ʉɚɠɞɚɹ ɩɪɨɝɪɚɦɦɚ, ɧɚɩɢɫɚɧɧɚɹ ɧɚ ɹɡɵɤɟ java ɩɪɟɨɛɪɚɡɭɟɬɫɹ 

ɤɨɦɩɢɥɹɬɨɪɨɦ ɜ ɨɛɴɟɤɬɧɵɣ ɤɨɞ, ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ JVM. 

ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɭɦɟɟɬ ɬɪɚɧɫɥɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɣ ɤɨɞ 

ɜ ɞɜɨɢɱɧɵɟ ɮɚɣɥɵ ɮɨɪɦɚɬɚ .class, ɢ ɡɚɬɟɦ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɟɝɨ ɜ ɹɡɵɤ 

ɩɨɧɹɬɧɵɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ ɢ ɤɨɧɟɱɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ, ɩɭɬёɦ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɩɨɥɭɱɟɧɧɨɝɨ ɛɢɧɚɪɧɨɝɨ ɮɚɣɥɚ.    

ȼ ɤɚɱɟɫɬɜɟ ɪɟɚɥɢɡɚɰɢɢ java ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ ɧɚ ɩɥɚɬɮɨɪɦɟ android 

ɜɵɫɬɭɩɚɟɬ ɩɪɨɩɪɢɟɬɚɪɧɚɹ ɪɟɚɥɢɡɚɰɢɹ – android runtime. 

 

1.2 Ɉɛɡɨɪ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨяɧɢɟ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

1.2.1 BOINC  

BOINC – ɨɬɤɪɵɬɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ.  

ɋɨɫɬɨɢɬ ɢɡ ɫɟɪɜɟɪɧɨɣ ɢ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɟɣ. ɉɟɪɜɨɧɚɱɚɥɶɧɨ 

ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɞɥɹ ɤɪɭɩɧɟɣɲɟɝɨ ɩɪɨɟɤɬɚ ɞɨɛɪɨɜɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ — 

SETI@home, ɧɨ ɜɩɨɫɥɟɞɫɬɜɢɢ ɪɚɡɪɚɛɨɬɱɢɤɢ ɢɡ Ʉɚɥɢɮɨɪɧɢɣɫɤɨɝɨ 

ɭɧɢɜɟɪɫɢɬɟɬɚ ɜ Ȼɟɪɤɥɢ ɫɞɟɥɚɥɢ ɩɥɚɬɮɨɪɦɭ ɞɨɫɬɭɩɧɨɣ ɞɥɹ ɫɬɨɪɨɧɧɢɯ 

ɩɪɨɟɤɬɨɜ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ BOINC ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɩɥɚɬɮɨɪɦɨɣ 

ɞɥɹ ɩɪɨɟɤɬɨɜ ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɦɚɬɢɤɢ, ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ, ɦɟɞɢɰɢɧɵ, 

ɚɫɬɪɨɮɢɡɢɤɢ ɢ ɤɥɢɦɚɬɨɥɨɝɢɢ. BOINC ɞɚёɬ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦ ɜɨɡɦɨɠɧɨɫɬɶ 

ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɨɝɪɨɦɧɵɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɦɨɳɧɨɫɬɢ ɩɟɪɫɨɧɚɥɶɧɵɯ 

ɤɨɦɩɶɸɬɟɪɨɜ ɫɨ ɜɫɟɝɨ ɦɢɪɚ. [5] 

ɉɪɟɠɞɟ ɜɫɟɝɨ BOINC ɩɨɡɢɰɢɨɧɢɪɭɟɬɫɹ ɤɚɤ ɫɢɫɬɟɦɚ ɞɥɹ grid 

ɜɵɱɢɫɥɟɧɢɣ ɫɜɹɡɚɧɧɵɯ ɫ ɪɟɲɟɧɢɟɦ ɤɨɧɤɪɟɬɧɨ ɧɚɭɱɧɵɯ ɡɚɞɚɱ. 

Ⱦɚɧɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ 

ɦɨɳɧɨɫɬɶ ɭɞɚɥɟɧɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ, ɨɞɧɚɤɨ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɧɟɞɨɫɬɚɬɤɨɜ, 

ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɭɫɬɪɨɣɫɬɜɚ, ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɟ ɜ 

ɜɵɱɢɫɥɟɧɢɹɯ, ɦɨɝɭɬ ɛɵɬɶ ɧɟɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵɦɢ ɜ ɩɥɚɧɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ.  
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ɂɫɯɨɞɹ ɢɡ ɫɩɟɰɢɮɢɤɚɰɢɢ BOINC, ɩɪɢɥɨɠɟɧɢɟ-ɤɥɢɟɧɬ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɟɬɢ 2g/3g/4g, ɚ ɬɚɤɠɟ Wi-Fi ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ. 

Ɍɚɤɠɟ BOINC ɩɨɞɞɟɪɠɢɜɚɟɬ ɦɨɧɢɬɨɪɢɧɝ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɩɪɨɰɟɫɫɚɯ ɧɚ ɭɡɥɚɯ ɫɢɫɬɟɦɵ. [6] 

1.2.2 HTC Power to give 

HTC power to give – ɫɢɫɬɟɦɚ ɞɨɛɪɨɜɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɨɬ ɤɨɦɩɚɧɢɢ 

HTC, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ 2014 ɝɨɞɭ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɧɚ ɛɚɡɟ android. [11] 

ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, power to give ɨɫɧɨɜɚɧɚ ɧɚ ɬɟɯɧɨɥɨɝɢɢ BOINC, 

ɩɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɨɦ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦɨɳɢ ɬɪɟɛɭɟɬɫɹ ɡɚɪɹɠɟɧɧɵɣ ɫɦɚɪɬɮɨɧ, ɚ ɬɚɤɠɟ 

ɩɨɞɤɥɸɱɟɧɢɟ ɱɟɪɟɡ Wi-FI. 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɤ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɜɫɟ 

ɧɟɞɨɫɬɚɬɤɢ, ɤɨɬɨɪɵɟ ɩɪɢɫɭɳɢ ɫɢɫɬɟɦɟ BOINC. 

ɉɨɞɞɟɪɠɤɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 2016 ɝɨɞɚ. 

1.2.3 Dreamlab  

Drealmab – ɩɪɢɥɨɠɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ 

ɦɨɳɧɨɫɬɶ android ɫɦɚɪɬɮɨɧɨɜ ɞɥɹ ɞɨɛɪɨɜɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ 

ɤɨɦɩɚɧɢɟɣ Vodafone.  

ɍɫɬɪɨɣɫɬɜɚ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ dreamlab ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɟɞɢɧɭɸ GRID 

ɫɢɫɬɟɦɭ ɞɥɹ ɪɟɲɟɧɢɹ ɨɛɳɢɯ ɡɚɞɚɱ. 
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Ɋɢɫɭɧɨɤ 3 – ɂɧɬɟɪɮɟɣɫ Dreamlab ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɞɨɛɪɨɜɨɥɶɧɵɯ 

ɜɵɱɢɫɥɟɧɢɣ 

 

ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɚɹ ɭɫɬɪɨɣɫɬɜɚɦɢ-ɤɥɢɟɧɬɚɦɢ 

ɱɟɪɟɡ dreamlab ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɦɟɞɢɰɢɧɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɥɢɱɧɵɯ ɩɚɬɚɥɨɝɢɣ, ɫ ɤɨɬɨɪɵɦ ɛɨɪɟɬɫɹ ɱɟɥɨɜɟɱɟɫɬɜɨ ɜ 

ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ.  

ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ ɫɟɪɟɞɢɧɭ 2020 ɝɨɞɚ, ɛɨɥɶɲɢɧɫɬɜɨ ɜɫɟɯ ɡɚɞɚɱ, 

ɪɟɲɚɟɦɵɟ ɞɨɛɪɨɜɨɥɶɧɵɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɫɜɹɡɚɧɵ ɫ 

ɪɚɫɲɢɮɪɨɜɤɨɣ ȾɇɄ ɪɚɤɨɜɵɯ ɤɥɟɬɨɤ, ɢ ɜɢɪɭɫɚ covid-19. [10] 
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1.2.4 MontBlanc 

Mont-blanc - ɷɬɨ ɧɚɛɨɪ ɟɜɪɨɩɟɣɫɤɢɯ ɩɪɨɟɤɬɨɜ, ɫɬɚɪɬɨɜɚɜɲɢɯ ɜ 2011 

ɝɨɞɭ, ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɫɟɪɜɟɪɨɜ, ɤɥɚɫɬɟɪɨɜ ɢ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɨɜ ɧɚ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɯ   ɦɨɛɢɥɶɧɵɯ ARM ɩɪɨɰɟɫɫɨɪɚɯ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɩɪɨɟɤɬɨɜ mont-blanc ɹɜɥɹɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɰɟɫɫɨɪɵ, 

ɧɚ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɚɤɬɭɚɥɶɧɵɦɢ ɪɟɲɟɧɢɹɦɢ. 

 Ɋɢɫɭɧɨɤ 4 – ɋɟɪɜɟɪɧɵɣ ɦɨɞɭɥɶ Mont Blanc ɪɚɡɦɟɪɨɦ 8.5 ɯ 5.6 ɫɦ 

 

Ɍɪɢ ɩɟɪɜɵɯ ɩɪɨɟɤɬɚ, ɞɨ 2018 ɝɨɞɚ, ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ 

ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɤɥɚɫɬɟɪɨɜ ɩɪɢ ɞɚɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ, ɚ ɩɨɫɩɨɫɨɛɫɬɜɨɜɚɥɢ 

ɫɨɡɞɚɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɝɪɚɦɦɧɨɣ ɷɤɨɫɢɫɬɟɦɵ. [19] 

Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ ɚɪɯɢɬɟɤɬɭɪɵ ɦɨɧɢɬɨɪɢɧɝɚ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ Mont Blanc 
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Ⱦɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɚɧɚɥɢɡɚ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɤɚɠɞɵɣ ɫɟɪɜɟɪɧɵɣ 

ɦɨɞɭɥɶ ɩɚɪɚɥɥɟɥɶɧɨ ɨɬɩɪɚɜɥɹɟɬ ɞɚɧɧɵɟ ɨɛ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɢ ɧɚ 

ɫɩɟɰɢɚɥɶɧɭɸ ɉɅɂɋ. ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ, ɩɥɢɫ ɨɬɩɪɚɜɥɹɟɬ ɞɚɧɧɵɟ ɧɚ 

ɤɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ BMC (Board management controller), ɤɨɬɨɪɵɣ 

ɫɨɯɪɚɧɹɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɩɨɫɱɢɬɚɧɧɨɟ ɡɚ 1 ɫɟɤɭɧɞɭ. 

Ɂɚɬɟɦ ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɩɪɚɜɥɹɟɬɫɹ ɜ ɪɚɫɩɪɟɞɟɥɟɧɧɨɟ ɯɪɚɧɢɥɢɳɟ 

ɤɥɸɱ-ɡɧɚɱɟɧɢɣ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɛɚɡɨɣ ɞɚɧɧɵɯ ɞɥɹ ɚɧɚɥɢɡɚ 

ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ. 

 

1.3 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɛɨɬɵ ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɚɱɚɦɢ, ɢ ɚɞɚɩɬɚɰɢɢ ɤ 

ɩɟɪɟɦɟɧɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ ɤɥɢɟɧɬɨɜ-ɭɡɥɨɜ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɣ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɧɨɣ ɧɚ ɛɚɡɟ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ Ɉɋ 

Android, ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɨɬɨɬɢɩ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. 

 Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ, ɩɨɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ: 

1. Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ  

2. Ɉɛɡɨɪ ɢɧɬɟɪɮɟɣɫɨɜ ɞɥɹ ɤɨɦɦɭɧɢɤɚɰɢɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɫɢɫɬɟɦɵ 

3. ɋɨɡɞɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ ɩɪɨɬɨɬɢɩɚ 

4. Ɉɩɢɫɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɧɟɱɧɨɣ ɫɢɫɬɟɦɟ 

5. Ɉɩɢɫɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɜɢɞɚɦ ɨɛɟɫɩɟɱɟɧɢɹ  

6. Ɉɩɢɫɚɬɶ ɚɪɯɢɬɟɤɬɭɪɭ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

7. ȼɵɞɟɥɟɧɢɟ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɡɦɟɪɚ ɟɞɢɧɢɰɵ ɜɵɩɨɥɧɹɟɦɨɣ ɡɚɞɚɱɢ ɜ 

ɫɢɫɬɟɦɟ 

8. Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

9. Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɤɥɢɟɧɬɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

10. Ɋɚɡɪɚɛɨɬɤɭ ɩɪɨɬɨɬɢɩɚ ɧɚ ɨɫɧɨɜɟ ɨɩɢɫɚɧɢɹ ɪɚɛɨɬɵ ɢ ɚɪɯɢɬɟɤɬɭɪɵ 

ɤɨɧɟɱɧɨɣ ɫɢɫɬɟɦɵ 
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1.4 ȼɵɜɨɞɵ ɤ ɝɥɚɜɟ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɧɚɞ ɞɚɧɧɨɣ ɝɥɚɜɨɣ, ɛɵɥɚ ɢɡɭɱɟɧɚ ɩɪɟɞɦɟɬɧɚɹ 

ɨɛɥɚɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɢ ɩɨɫɬɚɜɥɟɧɵ ɤɨɧɤɪɟɬɧɵɟ ɡɚɞɚɱɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɨɫɧɨɜɧɨɣ ɰɟɥɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
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2 ɂɋɋɅȿȾɈȼȺɇɂȿ ɋɂɋɌȿɆɕ ɂ ɉɈɋɌɊɈȿɇɂȿ 

ȺɊɏɂɌȿɄɌɍɊɕ ɉɊɈɌɈɌɂɉȺ 

2.1 Ɉɛɡɨɪ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɞɥя ɩɪɨɬɨɬɢɩɚ 

2.1.1 Kotlin 

Kotlin – ɞɨɫɬɚɬɨɱɧɨ ɧɨɜɵɣ ɦɭɥɶɬɢɩɚɪɚɞɢɝɦɟɧɧɵɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɚɧɢɟɣ Jetbrains. 

[15]  

ɉɪɨɝɪɚɦɦɵ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɞɚɧɧɨɦ ɹɡɵɤɟ, ɫɤɨɦɩɢɥɢɪɨɜɚɧɧɵɟ ɜ ɛɚɣɬ-

ɤɨɞ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɨɣ Android ART, ɚ ɬɚɤɠɟ ɹɡɵɤ 

ɦɨɠɟɬ ɢɦɩɨɪɬɢɪɨɜɚɬɶ ɜ ɫɜɨɣ ɤɨɞ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ 

ɛɢɛɥɢɨɬɟɤɢ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɹɡɵɤɟ java. 

ɋ ɦɨɦɟɧɬɚ ɪɟɥɢɡɚ, ɜ 2017 ɝɨɞɭ, ɤɨɦɩɚɧɢɹ Google ɨɛɴɹɜɢɥɚ ɨ ɬɨɦ, ɱɬɨ 

ɞɚɧɧɵɣ ɹɡɵɤ ɹɜɥɹɟɬɫɹ ɨɮɢɰɢɚɥɶɧɵɦ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɣ ɧɚ Ɉɋ 

android. 

2.1.2 Java 

Java – ɨɛɴɟɤɬɧɨɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫɨ ɫɬɪɨɝɨɣ 

ɬɢɩɢɡɚɰɢɟɣ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɤɨɦɩɚɧɢɟɣ sun microsystems. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɤɥɚɞɧɵɯ ɩɪɢɥɨɠɟɧɢɣ Ɉɋ android ɫ ɦɨɦɟɧɬɚ ɩɟɪɜɨɝɨ ɪɟɥɢɡɚ 

ɫɢɫɬɟɦɵ.  

Ɉɫɧɨɜɧɵɦ ɹɡɵɤɨɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɬɨɬɢɩɚ ɛɵɥ ɜɵɛɪɚɧ ɹɡɵɤ Java, ɬɚɤ 

ɤɚɤ ɨɧ ɡɧɚɱɢɬɟɥɶɧɨ ɫɬɚɪɲɟ, ɱɟɦ kotlin, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɢɛɨɥɟɟ ɫɬɚɛɢɥɟɧ 

ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɥɸɛɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɰɟɥɟɣ. Ɍɚɤɠɟ, ɜ ɦɟɪɭ ɜɨɡɪɚɫɬɚ, ɧɚ 

ɞɚɧɧɨɦ ɹɡɵɤɟ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɢɛɥɢɨɬɟɤ, ɢɦɟɸɳɢɯ 

ɞɨɤɭɦɟɧɬɚɰɢɸ ɫ ɩɪɢɦɟɪɚɦɢ, ɧɚɩɢɫɚɧɧɵɦɢ ɧɚ ɫɚɦɨɦ java. 
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2.1.3 OpenMP 

OpenMP ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɨɦ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ 

ɞɥɹ ɹɡɵɤɨɜ ɋ, ɋ++, fortran, ɪɚɛɨɬɚɸɳɢɣ ɧɚ SMP ɫɢɫɬɟɦɚɯ. [21] 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɚ OpenMP, ɪɚɡɪɚɛɨɬɱɢɤ ɦɨɠɟɬ ɧɟ ɡɚɞɭɦɵɜɚɬɶɫɹ ɨ 

ɤɨɥɢɱɟɫɬɜɟ ɹɞɟɪ, ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɩɨɬɨɤɨɜ ɭ ɫɢɫɬɟɦɵ, ɩɨɞ ɤɨɬɨɪɭɸ ɩɢɲɟɬɫɹ 

ɩɪɨɝɪɚɦɦɚ, ɬɚɤ ɤɚɤ ɫɬɚɧɞɚɪɬ ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɵɜɚɬɶ ɩɪɨɝɪɚɦɦɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨ ɨɧɢ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɢ ɧɚ ɨɞɧɨɩɪɨɰɟɫɫɨɪɧɵɯ ɫɢɫɬɟɦɚɯ ɜ ɪɟɠɢɦɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ. 

OpenMP ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɩɚɪɚɥɥɟɥɢɡɦɚ ɫ ɩɨɦɨɳɶɸ 

ɦɧɨɝɨɩɨɬɨɱɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɝɥɚɜɧɵɣ ɩɨɬɨɤ ɫɨɡɞɚɟɬ ɧɚɛɨɪ ɩɨɬɨɤɨɜ-ɤɥɢɟɧɬɨɜ, 

ɢ ɡɚɞɚɱɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɧɢɦɢ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɬɨɤɢ 

ɜɵɩɨɥɧɹɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɧɚ ɦɚɲɢɧɟ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ 

(ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɰɟɫɫɨɪɨɜ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨ 

ɤɨɥɢɱɟɫɬɜɭ ɩɨɬɨɤɨɜ). 

Ɂɚɞɚɱɢ ɢ ɞɚɧɧɵɟ, ɜɵɩɨɥɧɹɟɦɵɟ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɟ ɩɨɬɨɤɚɦɢ, 

ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ , ɨɩɢɫɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɪɟɤɬɢɜ 

ɩɪɟɩɪɨɰɟɫɫɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɹɡɵɤɚ — ɩɪɚɝɦ. 

ɂɡɧɚɱɚɥɶɧɨ ɫɬɚɧɞɚɪɬ ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɚɪɚɥɥɟɥɢɡɦɚ, ɜ 

ɤɨɬɨɪɨɦ ɤɚɠɞɵɣ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɨɬɨɤ ɢɦɟɟɬ ɞɨɫɬɭɩ ɤɨ ɞɚɧɧɵɦ ɜɫɟɯ ɩɨɬɨɤɨɜ. 

2.1.4 MPI 

MPI - Message passing interface ɹɜɥɹɟɬɫɹ API ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɹɡɢ 

ɦɟɠɞɭ ɜɟɬɜɹɦɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. [22] 

MPI ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɞɢɧɵɣ ɦɟɯɚɧɢɡɦ ɨɩɢɫɚɧɢɹ 

ɞɥɹ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, ɚɛɫɬɪɚɝɢɪɨɜɚɧɧɵɣ ɨɬ 

ɚɪɯɢɬɟɤɬɭɪɵ ɤɨɧɤɪɟɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɥɢɱɟɫɬɜɚ ɟɝɨ ɹɞɟɪ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ. 

ȼ ɨɫɧɨɜɟ ɦɟɯɚɧɢɡɦɚ ɥɟɠɢɬ ɩɪɢёɦ ɢ ɩɟɪɟɞɚɱɚ ɫɨɨɛɳɟɧɢɣ ɦɟɠɞɭ 

ɤɨɧɟɱɧɵɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɭɡɥɚɦɢ. ɋɨɨɛɳɟɧɢɟ ɧɟɫёɬ ɜ ɫɟɛɟ ɩɟɪɟɞɚɜɚɟɦɵɟ 

ɞɚɧɧɵɟ ɢ ɢɧɮɨɪɦɚɰɢɸ, ɩɨɡɜɨɥɹɸɳɭɸ ɩɪɢɧɢɦɚɸɳɟɣ ɫɬɨɪɨɧɟ ɨɫɭɳɟɫɬɜɥɹɬɶ 
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ɢɯ ɜɵɛɨɪɨɱɧɵɣ ɩɪɢёɦ. ɉɟɪɟɞɚɱɚ ɫɨɨɛɳɟɧɢɣ ɦɟɠɞɭ ɭɡɥɚɦɢ ɦɨɠɟɬ ɛɵɬɶ 

ɛɥɨɤɢɪɭɸɳɟɣ ɢ ɧɟɥɨɤɢɪɭɸɳɟɣ. 

ɋ ɩɨɦɨɳɶɸ MPI ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɬɚɤɨɝɨ ɩɚɪɚɥɟɥɢɡɦɚ, ɜ ɤɨɬɨɪɨɦ ɤɚɠɞɵɣ 

ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɪɨɰɟɫɫ ɪɚɛɨɬɚɟɬ ɜ ɫɜɨɟɦ ɫɨɛɫɬɜɟɧɧɨɦ ɚɞɪɟɫɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɢɡɨɥɢɪɨɜɚɧɧɨ ɨɬ ɞɪɭɝɢɯ. 

Ɍɚɤ ɤɚɤ ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ, ɧɚ ɩɪɢɦɟɪɟ ɡɚɞɚɱɢ 

ɩɨɢɫɤɚ ɞɚɧɧɵɯ MapReduce, ɦɟɧɶɲɟ ɭ ɢɧɬɟɪɮɟɣɫɚ MPI, ɱɟɦ ɭ OpenMP, ɛɵɥɨ 

ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɞɥɹ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɡɚɞɚɱ ɧɚ 

ɤɨɧɟɱɧɨɦ ɭɫɬɪɨɣɫɬɜɟ-ɤɥɢɟɧɬɟ [16]  

2.2 Ɉɛɡɨɪ ɢɧɬɟɪɮɟɣɫɨɜ ɫɨɟɞɢɧɟɧɢя ɤɥɢɟɧɬɨɜ 

2.2.1 USB 

ɒɢɧɚ ɢɥɢ ɢɧɬɟɪɮɟɣɫ USB (Universal Serial Bus) — ɷɬɨ ɭɧɢɜɟɪɫɚɥɶɧɚɹ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɲɢɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɩɟɪɢɮɟɪɢɣɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. ȼ ɫɜɨɟ ɜɪɟɦɹ ɲɢɧɚ USB ɩɪɢɲɥɚ ɧɚ ɫɦɟɧɭ ɭɠɟ ɦɨɪɚɥɶɧɨ 

ɭɫɬɚɪɟɜɲɢɦ ɢɧɬɟɪɮɟɣɫɚɦ COM, LPT, PS/2 ɢ GamePort. [13] 

ɋɨɜɪɟɦɟɧɧɨɣ ɢ ɚɤɬɭɚɥɶɧɨɣ ɜɟɪɫɢɟɣ, ɤɨɬɨɪɚɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɧɨɜɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɧɚ android - usb ɫɩɟɰɢɮɢɤɚɰɢɢ 3.1 ɫ 

ɫɢɦɦɟɬɪɢɱɟɫɤɢɦ ɪɚɡɴёɦɨɦ type-c. 

Ɍɚɤ ɤɚɤ USB 3.1 ɜɟɪɫɢɢ ɫ ɬɢɩɨɦ ɪɚɡɴёɦɚ type c ɡɚɪɟɤɨɦɟɧɞɨɜɚɥ ɫɟɛɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɦɚɪɬɮɨɧɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɬɟɪɮɟɣɫ 

usb 2.0, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɞɨ 480 ɦɛɢɬ/ɫ. 

USB 2.0 — ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɨ ɫɢɯ ɩɨɪ ɜ ɞɜɭɯ ɬɢɩɚɯ ɪɚɡɴɟɦɨɜ: 

Type-A ɢ Type-B. ɇɚ ɦɨɛɢɥɶɧɵɯ ɝɚɞɠɟɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɯ ɛɨɥɟɟ 

ɤɨɦɩɚɤɬɧɵɟ ɜɟɪɫɢɢ: Micro-B ɢ Mini-B. ɉɪɟɞɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜ USB 2.0 

ɨɝɪɚɧɢɱɟɧɚ 480 Ɇɛɢɬ/ɫ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ — 500 ɦȺ; 
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2.2.2 Wi-Fi  

Ɍɟɯɧɨɥɨɝɢɹ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ Wi-Fi ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨ ɜɫɟɯ 

ɫɦɚɪɬɮɨɧɚɯ ɬɟɤɭɳɟɝɨ ɩɨɤɨɥɟɧɢɹ. Ȼɨɥɶɲɟ ɩɨɥɨɜɢɧɵ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 

ɜɵɩɭɳɟɧɧɵɯ ɩɨɫɥɟ 2014 ɝɨɞɚ, ɩɨɞɞɟɪɠɢɜɚɸɬ ɫɩɟɰɢɮɢɤɚɰɢɢ 802.11 b/a/g/n/ac. 

ɋɩɟɰɢɮɢɤɚɰɢɹ Wi-Fi 5 ɢɥɢ 802.11ac ɩɨɡɜɨɥɹɟɬ ɪɚɡɜɢɜɚɬɶ ɫɤɨɪɨɫɬɶ ɞɨ 6 

Ƚɛɢɬ/ɫ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɚɧɬɟɧɧ [12] ɢ ɞɨ 1.2 Ƚɛɢɬ/c.  

ȼ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɛɵɥɨ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɩɨ 

ɢɧɬɟɪɮɟɣɫɭ Wi-Fi, ɩɨɫɤɨɥɶɤɭ ɫɤɨɪɨɫɬɶ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɫɜɹɡɢ ɡɧɚɱɢɬɟɥɶɧɨ 

ɜɵɲɟ. Ɍɚɤɠɟ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɟɬɟɣ Wi-Fi ɧɟ ɩɨɬɪɟɛɭɸɬɫɹ ɩɪɨɜɨɞɚ ɢ 

ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɜɹɡɵɜɚɧɢɹ ɜ ɜɢɞɟ usb-ɯɚɛɨɜ ɢ 

ɤɨɦɦɭɬɚɬɨɪɨɜ. 

2.3 Ɍɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 

2.3.1 Ɍɪɟɛɨɜɚɧɢɟ ɤ ɫɢɫɬɟɦɟ 

ɉɪɨɬɨɬɢɩ ɫɢɫɬɟɦɵ ɞɨɥɠɟɧ ɫɨɫɬɨɹɬɶ ɢɡ ɞɜɭɯ ɩɪɢɥɨɠɟɧɢɣ – ɫɟɪɜɟɪɧɨɝɨ 

ɢ ɤɥɢɟɧɬɫɤɨɝɨ.  

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɭɦɟɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ ɜ ɪɚɦɤɚɯ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

ɱɟɪɟɡ ɢɧɬɟɪɮɟɣɫ wifi. Ɍɚɤɠɟ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ 

ɤ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɭɡɥɚ, ɢɥɢ ɭɦɟɬɶ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɩɨɞɤɥɸɱɟɧɢɸ ɧɨɜɵɯ 

ɭɫɬɪɨɣɫɬɜ. Ⱦɨɥɠɧɚ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɜɵɱɢɫɥɟɧɢɹ ɨɞɢɧɨɱɧɨɣ ɨɩɟɪɚɰɢɢ ɧɚɞ 

ɦɧɨɠɟɫɬɜɨɦ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ, ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɧɚɞ ɨɞɢɧɨɱɧɵɦ ɩɨɬɨɤɨɦ 

ɞɚɧɧɵɯ, ɢ ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬɜɟɧɧɵɦ ɩɨɬɨɤɨɦ ɞɚɧɧɵɯ. 

ɋɢɫɬɟɦɚ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɫɜɨɣɫɬɜɨɦ ɪɚɫɲɢɪɹɟɦɨɫɬɢ ɢ ɥɟɝɤɨɫɬɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ. Ʉɚɠɞɚɹ ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɩɥɚɜɚɸɳɭɸ ɢ 

ɦɨɞɭɥɶɧɭɸ ɩɪɨɝɪɚɦɦɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ, ɤɨɬɨɪɚɹ ɞɨɩɭɫɤɚɟɬ ɩɨɫɥɟɞɭɸɳɭɸ 

ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɶ ɫɢɫɬɟɦɵ. 
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2.3.2 Ɍɪɟɛɨɜɚɧɢɟ ɤ ɜɢɞɚɦ ɨɛɟɫɩɟɱɟɧɢя 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɬɨɬɢɩɨɜ, ɩɨɬɪɟɛɭɟɬɫɹ ɨɬ 3 ɞɨ 5 

ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ Ɉɋ Android.  

Ʉɚɠɞɨɟ ɢɡ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ root ɞɨɫɬɭɩ ɤ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɟ, ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɭɬɢɥɢɬɵ debootstrap. ɋ ɩɨɦɨɳɶɸ ɭɬɢɥɢɬɵ debootstrap, 

ɧɚ ɭɫɬɪɨɣɫɬɜɨ, ɜ ɫɴɟɦɧɭɸ ɤɚɪɬɭ ɩɚɦɹɬɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ 

ɩɨɞɫɢɫɬɟɦɚ chroot, ɢɫɩɨɥɶɡɭɸɳɚɹ ɹɞɪɨ linux ɭɫɬɪɨɣɫɬɜɚ, ɪɚɛɨɬɚɸɳɚɹ ɩɨɞ 

ɭɩɪɚɜɥɟɧɢɟɦ ɫɢɫɬɟɦɵ Debian ARM. ɇɚ ɷɬɨɣ ɩɨɞɫɢɫɬɟɦɟ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ 

ɩɨɬɟɧɰɢɚɥɶɧɨ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɟɦɚɹ ɡɚɞɚɱɚ, ɩɨɥɭɱɟɧɧɚɹ ɨɬ ɫɟɪɜɟɪɚ. 

Ⱥɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

Ɉɩɟɪɚɰɢɨɧɧɚя ɫɢɫɬɟɦɚ 

- Android 7.0 nougat ɢɥɢ ɜɵɲɟ 

ɉɪɨɰɟɫɫɨɪ 

ɇɚ 64-ɪɚɡɪɹɞɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ ARM Cortex A   

Ɉɩɟɪɚɬɢɜɧɚя ɩɚɦяɬɶ 

ɇɟ ɦɟɧɶɲɟ 2ȽȻ 

Ɉɛɴёɦ ɜɧɟɲɧɟɣ ɩɚɦяɬɢ 

- Ⱦɥя ɤɥɢɟɧɬɚ: ɇɚɥɢɱɢɟ SD Card ёɦɤɨɫɬɶɸ ɧɟ ɦɟɧɶɲɟ 16 Ƚɛ 

- Ⱦɥя ɫɟɪɜɟɪɚ: ɇɚɥɢɱɢɟ SD Card ёɦɤɨɫɬɶɸ ɧɟ ɦɟɧɶɲɟ 128 Ƚɛ 

ɋɟɬɶ 

 ɉɨɞɞɟɪɠɤɚ Wi-Fi ɫɬɚɧɞɚɪɬɚ 802.11 b/a/g/ac 5Ƚɝɰ 
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2.4 Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ 

 
Ɋɢɫɭɧɨɤ 6 – Ɉɛɳɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ 

 

ɋɢɫɬɟɦɚ ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. ɋɟɪɜɟɪ 

ɩɨɥɭɱɚɟɬ ɡɚɞɚɱɢ ɢɡɜɧɟ, ɞɟɤɨɦɩɨɡɢɪɭɟɬ ɢɯ ɢ ɪɚɫɩɪɟɞɟɥɹɟɬ ɦɟɠɞɭ ɤɥɢɟɧɬɚɦɢ, 

ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɤɥɢɟɧɬɚɦɢ ɡɚɞɚɱ, ɩɨɥɭɱɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɢ ɫɤɥɟɢɜɚɟɬ ɜ 

ɩɪɚɜɢɥɶɧɨɦ ɩɨɪɹɞɤɟ, ɢ ɡɚɬɟɦ ɫɨɯɪɚɧɹɟɬ ɧɚ ɭɫɬɪɨɣɫɬɜɟ ɪɟɲɟɧɭɸ ɡɚɞɚɱɭ. 

2.5 ɋɚɦɨɨɪɝɚɧɢɡɚɰɢя 

ɉɟɪɜɨɟ ɩɨɫɬɪɨɟɧɢɟ ɫɢɫɬɟɦɵ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɞ ɷɬɚɩɨɦ ɡɚɩɭɫɤɚ 

ɜɵɱɢɫɥɟɧɢɣ, ɜɨ ɜɪɟɦɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɥɢɟɧɬɨɜ: ɫɟɪɜɟɪ ɨɬɩɪɚɜɥɹɟɬ 

ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɟ ɫɨɨɛɳɟɧɢɟ ɜɫɟɦ ɭɫɬɪɨɣɫɬɜɚɦ ɜ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ, 

ɫɨɞɟɪɠɚɳɟɟ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɜɨёɦ ɫɭɳɟɫɬɜɨɜɚɧɢɢ. Ʉɥɢɟɧɬɵ, ɩɨɥɭɱɢɜ ɟɝɨ, 

ɦɨɝɭɬ ɫɬɚɬɶ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ. 

ɋɟɪɜɟɪ, ɚɫɢɧɯɪɨɧɧɨ ɞɟɥɚɟɬ ɡɚɩɪɨɫɵ ɨ ɫɨɫɬɨɹɧɢɢ ɤɚɠɞɨɝɨ ɢɡ ɤɥɢɟɧɬɨɜ, 

ɱɬɨɛɵ ɫɜɨɟɜɪɟɦɟɧɧɨ ɢɦɟɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ, ɤɚɤɢɦ ɭɡɥɚɦ ɦɨɠɧɨ 

ɨɬɩɪɚɜɥɹɬɶ ɡɚɞɚɱɢ, ɢɥɢ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɥɨɝɢɫɬɢɤɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɞɚɱ ɦɟɠɞɭ ɧɢɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 
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Ʉɚɠɞɵɣ ɭɡɟɥ-ɤɥɢɟɧɬ ɫɢɫɬɟɦɵ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ 

ɫɨɫɬɨɹɧɢɢ: 

 Ƚɨɬɨɜɧɨɫɬɢ 

 ȼɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ 

 Ɉɬɩɪɚɜɤɢ ɢɥɢ ɩɨɥɭɱɟɧɢɹ ɡɚɞɚɱɢ 

 

  

Ɋɢɫɭɧɨɤ 7 –Ⱥɥɝɨɪɢɬɦ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɵɱɢɫɥɟɧɢɣ, ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ, ɩɪɟɞɥɨɠɟɧɧɵɣ ɜɵɲɟ. 
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2.6 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɟɪɜɟɪɚ 

 
Ɋɢɫɭɧɨɤ 8 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɫɟɪɜɟɪɚ 

 

Ɋɚɛɨɬɚ ɫɟɪɜɟɪɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɪɚɛɨɬɭ ɛɟɫɤɨɧɟɱɧɨɝɨ ɰɢɤɥɚ, 

ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɠɢɡɧɟɧɧɵɦ ɰɢɤɥɨɦ ɫɟɪɜɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɞɟɤɨɦɩɨɡɢɪɨɜɚɧɧɵɯ ɡɚɞɚɱ, ɫɟɪɜɟɪ ɪɚɫɩɨɥɚɝɚɟɬ ɩɭɥɨɦ 

ɡɚɞɚɱ. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɯɪɚɧɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɡɚɞɚɱ ɜ ɩɭɥɟ ɪɟɡɭɥɶɬɚɬɨɜ. 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ, ɫɟɪɜɟɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɚɟɬ ɧɚ ɜɯɨɞ ɞɚɧɧɵɟ. ɉɟɪɟɞ 

ɫɬɚɪɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱ, ɫɟɪɜɟɪ ɩɟɪɟɞɚɟɬ ɜɫɟɦ ɭɱɚɫɬɧɢɤɨɦ ɥɨɤɚɥɶɧɨɣ ɫɟɬɢ 

ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɨɬɨɤɨɥ, ɨ ɬɨɦ, ɱɬɨ ɤ ɧɟɦɭ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶɫɹ.  

ɉɨɫɥɟ ɩɨɞɤɥɸɱɟɧɢɹ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɤɥɢɟɧɬɨɜ, ɫɟɪɜɟɪ ɧɚɱɢɧɚɟɬ ɚɧɚɥɢɡ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɨɛɴёɦɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɨɬɩɪɚɜɢɬɶ ɤɚɠɞɨɦɭ ɤɥɢɟɧɬɭ. 
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Ɂɚɬɟɦ, ɫɟɪɜɟɪ ɧɚɱɢɧɚɟɬ ɞɟɤɨɦɩɨɡɢɰɢɸ ɛɨɥɶɲɨɣ ɡɚɞɚɱɢ ɧɚ ɦɟɥɤɢɟ ɩɨɞɡɚɞɚɱɢ, 

ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɟɪɟɞɚɧɵ ɤɥɢɟɧɬɚɦ ɫɢɫɬɟɦɵ. 

Ʉɨɝɞɚ ɡɚɞɚɱɢ ɪɚɡɛɢɬɵ ɢ ɩɨɦɟɳɟɧɵ ɜ ɩɭɥ ɡɚɞɚɱ, ɩɪɢɥɨɠɟɧɢɟ ɩɪɢɫɬɭɩɚɟɬ 

ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɡɚɞɚɱ ɦɟɠɞɭ ɤɥɢɟɧɬɚɦɢ. Ʉɚɠɞɵɣ ɤɥɢɟɧɬ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ 

ɫɨɫɬɨɹɧɢɢ ɝɨɬɨɜɧɨɫɬɢ, ɩɨɥɭɱɚɟɬ ɩɨ ɨɞɧɨɣ ɡɚɞɚɱɟ.  

ɑɬɨɛɵ ɫɟɪɜɟɪ ɪɚɫɩɨɥɚɝɚɥ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤɥɢɟɧɬɚɯ, ɢɯ 

ɫɨɫɬɨɹɧɢɢ, ɤɚɠɞɭɸ ɢɬɟɪɚɰɢɸ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɢɫɯɨɞɢɬ ɚɫɢɧɯɪɨɧɧɵɣ 

ɨɩɪɨɫ ɤɥɢɟɧɬɨɜ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɬɚɬɭɫɚ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɬɵ. 

ȿɫɥɢ ɨɬɜɟɬ ɨɬ ɤɥɢɟɧɬɨɜ ɧɟ ɛɵɥ ɩɨɥɭɱɟɧ ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜɪɟɦɹ Time to 

live (ɞɚɥɟɟ TTL), ɬɨ ɭɡɟɥ-ɤɥɢɟɧɬ ɧɟ ɫɱɢɬɚɟɬɫɹ ɛɨɥɶɲɟ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ ɢ 

ɡɚɞɚɱɢ, ɩɟɪɟɞɚɧɧɵɟ ɟɦɭ, ɜɨɡɜɪɚɳɚɸɬɫɹ ɨɛɪɚɬɧɨ ɜ ɩɭɥ, ɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɜɬɨɪɧɨ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɵ ɦɟɠɞɭ ɚɤɬɢɜɧɵɦɢ ɤɥɢɟɧɬɚɦɢ ɫɢɫɬɟɦɵ. 

2.7  Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɤɥɢɟɧɬɚ 

 
Ɋɢɫɭɧɨɤ 9 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɛɨɬɵ ɤɥɢɟɧɬɚ 
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ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɡɚɞɚɱ, ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɢɡ ɤɨɥɢɱɟɫɬɜɚ ɨɩɟɪɚɰɢɣ ɢ 

ɨɛɴёɦɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɡɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɨɞɧɨɪɨɞɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, 

ɬɨ ɩɪɢɥɨɠɟɧɢɟ ɪɚɡɞɟɥɹɟɬ ɡɚɞɚɱɭ ɧɚ n ɱɚɫɬɟɣ, ɝɞɟ n – ɱɢɫɥɨ ɹɞɟɪ ɭɫɬɪɨɣɫɬɜɚ. ȼ 

ɫɥɭɱɚɟ, ɟɫɥɢ ɡɚɞɚɱɚ ɫɜɨɞɢɬɫɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɩɟɪɚɰɢɣ, 

ɧɟɡɚɜɢɫɢɦɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɨɩɟɪɚɰɢɢ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ n. 

Ʉɨɝɞɚ ɡɚɞɚɱɚ ɝɨɬɨɜɚ ɤ ɨɛɪɚɛɨɬɤɟ, ɤɥɢɟɧɬɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɜɵɡɵɜɚɟɬ 

ɩɪɨɝɪɚɦɦɭ, ɢɫɩɨɥɶɡɭɸɳɭɸ ɢɧɬɟɪɮɟɣɫ OpenMP, ɢ ɩɟɪɟɞɚɟɬ ɟɣ ɞɚɧɧɵɟ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ. 

Ʉɨɝɞɚ ɩɪɨɝɪɚɦɦɚ ɨɛɪɚɛɨɬɤɢ ɡɚɤɚɧɱɢɜɚɟɬ ɪɚɛɨɬɭ, ɝɨɬɨɜɵɟ ɞɚɧɧɵɟ 

ɨɬɩɪɚɜɥɹɸɬɫɹ ɨɛɪɚɬɧɨ ɧɚ ɫɟɪɜɟɪ, ɚ ɤɥɢɟɧɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɜɨɣ ɫɬɚɬɭɫ 

ɫɨɫɬɨɹɧɢɹ ɧɚ ɝɨɬɨɜɧɨɫɬɶ ɩɪɢɧɢɦɚɬɶ ɧɨɜɵɟ ɡɚɞɚɱɢ. 

2.7.1 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɞɚɱ 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɡɟɥ-ɫɟɪɜɟɪ ɦɨɝ ɨɬɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɚɧɨɜɢɬɶ ɫɬɪɨɝɢɣ ɜɢɞ ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ, ɯɪɚɧɹɳɢɯ ɢ ɨɩɢɫɵɜɚɸɳɢɯ 

ɰɟɥɟɜɭɸ ɡɚɞɚɱɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɦɟɠɞɭ ɫɟɪɜɟɪɨɦ ɢ ɤɥɢɟɧɬɚɦɢ. 

ȼɫɟ ɛɨɥɶɲɢɟ ɡɚɞɚɱɢ, ɩɪɢɲɟɞɲɢɟ ɧɚ ɫɟɪɜɟɪ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡ ɫɟɛɹ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɧɚɛɨɪ ɞɚɧɧɵɯ ɢ ɧɚɛɨɪ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬɫɹ ɪɚɡɛɢɬɶ ɧɚ 

ɚɬɨɦɚɪɧɵɟ ɱɚɫɬɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɤɥɢɟɧɬɚ-ɭɡɥɚ. 

ɍɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɢɦɟɬɶ ɫɜɨɛɨɞɧɨɝɨ ɦɟɫɬɚ ɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɭɞɜɨɟɧɧɵɣ 

ɪɚɡɦɟɪ ɩɪɢɫɥɚɧɧɨɣ ɡɚɞɚɱɢ, ɱɬɨɛɵ ɨɛɥɚɞɚɬɶ ɩɪɨɫɬɪɚɧɫɬɜɨɦ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ 

ɪɟɡɭɥɶɬɚɬɚ 

Ⱥɥɝɨɪɢɬɦ ɞɟɤɨɦɩɨɡɢɰɢɢ ɡɚɞɚɱ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɇɚɯɨɠɞɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɫɜɨɛɨɞɧɨɝɨ ɦɟɫɬɚ ɫɪɟɞɢ ɤɚɠɞɨɝɨ ɢɡ 

ɭɫɬɪɨɣɫɬɜ (Fmin); 

2. ɋɨɯɪɚɧɟɧɢɟ ɷɬɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɫɟɪɜɟɪɚ; 

3. ɉɨɞɫɱɟɬ ɤɨɥ-ɜɚ ɡɚɞɚɱ ɩɪɢ ɬɟɤɭɳɢɯ ɭɫɥɨɜɢɹɯ ɩɨ ɮɨɪɦɭɥɟ (1); 

 

N = V / (Fmin * 2)                (1) 
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4. ɋɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɵ, ɨɩɢɫɵɜɚɸɳɭɸ  ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɞɚɱɚɯ, 

ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜɢɞ:  

 ɉɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ (ɂɞɟɧɬɢɮɢɤɚɬɨɪ) 

 ɋɫɵɥɤɭ ɧɚ ɧɚɱɚɥɨ  

 ɋɫɵɥɤɭ ɧɚ ɤɨɧɟɰ 

 ɇɚɛɨɪ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɟɫɬɢ 

ɇɚɱɚɥɨ ɚɫɢɧɯɪɨɧɧɨɣ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɬ ɫɟɪɜɟɪɚ ɤɥɢɟɧɬɚɦ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɤɨɧɱɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɤɥɢɟɧɬɚ ɞɨɥɠɧɚ 

ɫɮɨɪɦɢɪɨɜɚɬɶɫɹ ɫɬɪɭɤɬɭɪɚ ɪɟɡɭɥɶɬɚɬɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɨɫɥɚɧɚ ɧɚ ɫɟɪɜɟɪ. Ɉɧɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɧɚɛɨɪ ɞɚɧɧɵɯ ɢ ɧɨɦɟɪ ɡɚɞɚɱɢ.  

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɜɫɟ ɡɚɞɚɱɢ ɜɦɟɫɬɟ ɫ ɞɚɧɧɵɦɢ ɜɟɪɧɭɥɢɫɶ ɧɚ ɫɟɪɜɟɪ, ɩɭɥ 

ɡɚɞɚɱ ɫɨɪɬɢɪɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɦɟɪɚɦɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɢ, ɜ ɩɨɫɥɟɞɫɬɜɢɢ, 

ɫɤɥɟɢɜɚɟɬɫɹ ɜ ɝɨɬɨɜɨɟ ɪɟɲɟɧɢɟ. 

2.8 ȼɵɜɨɞɵ ɤ ɝɥɚɜɟ 

ɉɨ ɢɬɨɝɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ, ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɪɟɲɟɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ-ɩɪɨɬɨɬɢɩɚ ɧɚ ɨɫɧɨɜɟ 

ɹɡɵɤɚ java ɢ C++, ɩɨɞ android ɜɟɪɫɢɢ ɧɟ ɧɢɠɟ 7.0 ɞɥɹ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, 

ɭ ɤɨɬɨɪɨɝɨ ɬɚɤɠɟ ɢɦɟɟɬɫɹ ɞɨɫɬɭɩ root ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɨɛɪɚɡɚ Debian. 

ɋɨɡɞɚɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡ ɭɱɚɫɬɢɹ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɪɨɦɟ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɚɞɨ ɛɭɞɟɬ ɜɵɛɪɚɬɶ ɡɚɞɚɱɭ ɢ 

ɨɬɩɪɚɜɢɬɶ ɟё ɧɚ ɫɟɪɜɟɪ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ. Ɉɞɧɚɤɨ, ɩɪɢɥɨɠɟɧɢɹ ɞɥɹ 

ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɚɬɭɫɟ ɜɵɩɨɥɧɟɧɢɹ 

ɡɚɞɚɱ. 

ȼ ɞɚɧɧɨɣ ɝɥɚɜɟ ɬɚɤɠɟ ɛɵɥɢ ɨɩɢɫɚɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ 

ɚɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ ɞɥɹ ɤɥɢɟɧɬɚ ɢ ɫɟɪɜɟɪɚ.  
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3 ɌȿɏɇɂɑȿɋɄȺə ɊȿȺɅɂɁȺɐɂə ɉɊɈɌɈɌɂɉȺ 

3.1 Ɋɚɡɪɚɛɨɬɤɚ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢя 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɚ ɩɪɨɬɨɬɢɩɚ ɩɨɥɭɱɢɥɨɫɶ ɩɪɢɥɨɠɟɧɢɟ ɫ 

ɲɟɫɬɶɸ ɤɥɚɫɫɚɦɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɭɱɚɫɬɜɭɟɬ ɜ ɜɵɩɨɥɧɟɧɢɢ ɬɨɥɶɤɨ ɨɞɧɨɣ 

ɡɚɞɚɱɢ, ɚ ɬɚɤɠɟ ɬɪёɯ ɤɨɥɥɟɤɰɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɟɬɚɞɚɧɧɵɯ ɨ ɡɚɞɚɱɚɯ, 

ɪɟɡɭɥɶɬɚɬɚɯ ɢ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤɥɢɟɧɬɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɥɭɱɢɜɲɚɹɫɹ ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

 

 
Ɋɢɫɭɧɨɤ 10 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

 

Ʉɥɚɫɫ ɡɚɝɪɭɡɤɢ AppFacade ɡɚɧɢɦɚɟɬɫɹ ɢɧɢɰɢɚɥɢɡɚɰɢɟɣ ɢ ɡɚɩɭɫɤɨɦ ɜɫɟɣ 

ɫɢɫɬɟɦɵ ɫɨ ɫɬɨɪɨɧɵ ɫɟɪɜɟɪɚ. ȼ ɧёɦ ɪɟɚɥɢɡɨɜɚɧ ɨɞɢɧ ɦɟɬɨɞ – exec, ɤɨɬɨɪɵɣ 

ɫɨɡɞɚɟɬ, ɧɚɫɬɪɚɢɜɚɟɬ ɢ ɡɚɩɭɫɤɚɟɬ ɷɤɡɟɦɩɥɹɪ ɤɥɚɫɫɚ EventLoop. 

Ʉɥɚɫɫ EventLoop ɨɛɫɥɭɠɢɜɚɟɬ ɪɚɛɨɬɭ ɜɵɩɨɥɧɟɧɢɹ ɫɨɛɵɬɢɣɧɨɝɨ ɰɢɤɥɚ. 

ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɦɟɬɨɞ start, ɤɨɬɨɪɵɣ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɜɫɟɯ 
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ɩɨɞɤɥɸɱɟɧɧɵɯ ɤɥɢɟɧɬɨɜ, ɫɨɡɞɚɟɬ ɨɛɴɟɤɬɵ-ɫɨɤɟɬɵ ɢ ɫɨɯɪɚɧɹɟɬ ɢɯ ɜ 

ɤɨɥɥɟɤɰɢɸ sockets.  

Ʉɥɚɫɫ Clients ɨɬɪɚɠɚɟɬ ɫɥɨɣ ɪɚɛɨɬɵ ɫ ɩɨɞɤɥɸɱɟɧɢɟɦ, ɩɟɪɟɞɚɱɟɣ ɢ 

ɩɨɥɭɱɟɧɢɟɦ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɦɟɠɞɭ ɤɥɢɟɧɬɚɦɢ, ɢ ɫɥɟɞɢɬ ɡɚ ɢɯ 

ɫɬɚɬɭɫɚɦɢ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ checkStatus, ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬɫɹ ɚɫɢɧɯɪɨɧɧɨ. ȼ 

ɫɥɭɱɚɟ, ɟɫɥɢ checkStatus ɜɟɪɧɭɥ ɫɬɚɬɭɫ ɨɬɤɥɸɱɟɧ, ɩɪɨɢɫɯɨɞɢɬ ɩɨɦɟɬɤɚ ɡɚɞɚɱɢ 

ɤɚɤ ɧɟɜɵɩɨɥɧɟɧɧɚɹ ɜ ɤɨɥɥɟɤɰɢɢ Tasks, ɚ ɬɚɤɠɟ ɭɞɚɥɟɧɢɟ ɫɨɤɟɬɚ ɢɡ ɫɩɢɫɤɚ. 

Ʉɥɚɫɫɵ InputModule ɢ OutputModule ɹɜɥɹɸɬɫɹ ɨɛёɪɬɤɚɦɢ ɞɥɹ 

ɤɨɦɩɨɡɢɰɢɢ, ɞɟɤɨɦɩɨɡɢɰɢɢ, ɩɨɞɞɟɪɠɢɜɚɧɢɹ ɢ ɨɛɧɨɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɩɪɟɞɫɬɨɹɳɢɯ ɢ ɜɵɩɨɥɧɟɧɧɵɯ ɡɚɞɚɱɚɯ.  

Ʉɥɚɫɫ FileSystem ɚɛɫɬɪɚɝɢɪɨɜɚɧ ɨɬ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ, ɢ ɪɚɛɨɬɚɟɬ ɫ 

ɮɚɣɥɨɜɨɣ ɫɢɫɬɟɦɨɣ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɩɪɟɞɨɫɬɚɜɥɹɹ ɞɪɭɝɢɦ 

ɤɥɚɫɫɚɦ ɞɜɚ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɯ ɦɟɬɨɞɚ saveFile ɢ loadFile, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ 

ɡɚɝɪɭɡɤɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ʉɨɥɥɟɤɰɢɹ Tasks ɯɪɚɧɢɬ ɡɚɞɚɱɢ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɩɨɪɹɞɤɟ, ɤɚɠɞɵɣ 

ɷɥɟɦɟɧɬ ɯɪɚɧɢɬ ɧɨɦɟɪ ɡɚɞɚɱɢ, ɢ ɩɭɬɢ ɞɨ ɟё ɮɢɡɢɱɟɫɤɨɝɨ ɚɞɪɟɫɚ ɧɚɱɚɥɚ 

ɞɚɧɧɵɯ  ɢ ɧɚɛɨɪɚ ɨɩɟɪɚɰɢɣ, ɢ ɢɯ ɤɨɧɰɚ ɧɚ ɭɫɬɪɨɣɫɬɜɟ, ɫɬɚɬɭɫ ɡɚɞɚɱɢ – ɝɨɬɨɜɚ 

ɤ ɜɵɩɨɥɧɟɧɢɸ ɢɥɢ ɜɵɩɨɥɧɹɟɬɫɹ, ɚ ɬɚɤɠɟ ɨɛɧɭɥɹɟɦɨɟ ɩɨɥɟ - ɧɨɦɟɪ ɫɨɤɟɬɚ 

ɤɥɢɟɧɬɚ, ɤɨɬɨɪɵɣ ɟё ɜɵɩɨɥɧɹɟɬ. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ, ɡɚɩɢɫɶ ɭɯɨɞɢɬ ɢɡ ɤɨɥɥɟɤɰɢɢ Tasks ɢ 

ɞɨɛɚɜɥɹɟɬɫɹ ɜ ɤɨɥɥɟɤɰɢɸ results. 

Ʉɨɥɥɟɤɰɢɹ Results ɯɪɚɧɢɬ ɩɨɥɭɱɟɧɧɵɟ ɪɟɲёɧɵɟ ɡɚɞɚɱɢ ɜ ɜɢɞɟ, 

ɩɨɞɨɛɧɨɦ ɤɨɥɥɟɤɰɢɢ tasks. 

3.2 Ɋɚɡɪɚɛɨɬɤɚ ɢɧɬɟɪɮɟɣɫɚ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢя 

ɋɟɪɜɟɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɷɤɪɚɧɨɜ:  

1. Эɤɪɚɧ ɜɵɛɨɪɚ ɮɚɣɥɚ ɡɚɞɚɱɢ;  

2. Эɤɪɚɧ ɫɩɢɫɤɚ ɩɨɞɤɥɸɱёɧɧɵɯ ɤɥɢɟɧɬɨɜ; 

3. Эɤɪɚɧ ɜɵɜɨɞɚ ɫɬɚɬɢɫɬɢɤɢ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱ, ɩɨɞɤɥɸɱɟɧɧɵɯ 

ɤɥɢɟɧɬɨɜ ɢ ɢɯ ɫɨɫɬɨɹɧɢɣ; 
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Ɋɢɫɭɧɨɤ 11 – Эɤɪɚɧ ɫɩɢɫɤɚ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤɥɢɟɧɬɨɜ 

 

Эɤɪɚɧ ɫɩɢɫɤɚ ɩɨɞɤɥɸɱɟɧɧɵɯ ɤɥɢɟɧɬɨɜ ɩɨɡɜɨɥɹɟɬ ɭɡɧɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɤɨɥɢɱɟɫɬɜɟ ɹɞɟɪ, ɚɪɯɢɬɟɤɬɭɪɟ ɩɪɨɰɟɫɫɨɪɚ, ɤɨɥɢɱɟɫɬɜɟ ɫɜɨɛɨɞɧɨɝɨ ɦɟɫɬɚ ɧɚ 

ɤɚɠɞɨɦ ɢɡ ɭɫɬɪɨɣɫɬɜ.  

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬɩɪɚɜɤɚ ɡɚɞɚɱ, ɢ ɩɨɥɭɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɨɬɪɚɠɟɧɢɟ 

ɜɫɟɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɮɚɤɬɢɱɟɫɤɨɦ ɩɪɨɝɪɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ 

ɷɤɪɚɧɟ 3. 
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3.3 Ɋɚɡɪɚɛɨɬɤɚ ɤɥɢɟɧɬɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢя 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɚɛɨɬɤɢ ɤɥɢɟɧɬɚ, ɩɨɥɭɱɢɥɨɫɶ ɩɪɢɥɨɠɟɧɢɟ ɫ ɩɹɬɶɸ 

ɤɥɚɫɫɚɦɢ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɫɢɫɬɟɦɧɵɣ ɜɵɡɨɜɚ ɞɥɹ ɡɚɩɭɫɤɚ 

ɩɪɨɝɪɚɦɦɵ ɜɵɱɢɫɥɟɧɢɣ.  

Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10. 

. 

 Ɋɢɫɭɧɨɤ 12 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɤɥɢɟɧɬɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ 

  

 Ʉɥɚɫɫɵ AppFacade ɪɚɛɨɬɚɸɬ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɢ ɜ ɫɟɪɜɟɪɧɨɦ 

ɩɪɢɥɨɠɟɧɢɢ. Ɇɟɬɨɞ start ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ ɰɢɤɥ ɩɨɥɭɱɟɧɢɹ, ɜɵɱɢɫɥɟɧɢɹ ɢ 

ɨɬɩɪɚɜɤɢ ɪɟɡɭɥɶɬɚɬɚ. 
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 Ʉɥɚɫɫ TaskAnalyzer ɩɪɨɢɡɜɨɞɢɬ ɥɨɝɢɫɬɢɤɭ ɩɨ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɸ 

ɡɚɞɚɱɢ ɧɚ ɭɫɬɪɨɣɫɬɜɟ, ɞɟɤɨɦɩɨɡɢɰɢɸ ɞɚɧɧɵɯ ɧɚ ɩɨɬɨɤɢ ɢ ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ 

ɡɚɩɭɫɤ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɜɵɱɢɫɥɟɧɢɣ.  

 Ʉɥɚɫɫ ServerSocketSingleton ɹɜɥɹɟɬɫɹ API ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɨɥɭɱɟɧɢɟɦ 

ɡɚɞɚɱɢ ɢ ɩɟɪɟɞɚɱɟɣ ɪɟɡɭɥɶɬɚɬɚ. ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɦɟɬɨɞɚ start ɤɥɚɫɫɚ Eventloop, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɩɭɫɤɚɟɬɫɹ ɦɟɬɨɞ sendStatus, ɤɨɬɨɪɵɣ ɨɠɢɞɚɟɬ ɡɚɩɪɨɫɚ 

ɫɟɪɜɟɪɚ, ɢ, ɩɨɫɥɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɨɬɩɪɚɜɥɹɟɬ ɨ ɬɟɤɭɳɟɦ ɫɬɚɬɭɫɟ ɤɥɢɟɧɬɚ. 

 ɂɧɬɟɪɮɟɣɫ ɢɥɢ ɚɛɫɬɪɚɤɬɧɵɣ ɤɥɚɫɫ AbstractComputing ɨɩɢɫɵɜɚɟɬ ɨɛɳɢɣ 

ɜɢɞ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɥɢɟɧɬɚ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɡɚɞɚɱɢ. 

Ⱥɛɫɬɪɚɤɬɧɵɣ ɤɥɚɫɫ ɩɨɡɜɨɥɹɟɬ ɬɚɤɠɟ ɨɩɢɫɵɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɪɟɚɥɢɡɚɰɢɣ ɞɥɹ 

ɬɨɝɨ, ɫ ɤɚɤɨɣ ɩɪɨɝɪɚɦɦɨɣ ɞɨɥɠɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɤɥɢɟɧɬɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ 

ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. Эɬɨ ɨɬɜɟɱɚɟɬ ɨɫɨɛɟɧɧɨɫɬɢ 

ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ.  

Ʉɥɚɫɫ OpenMPComputing - ɪɟɚɥɢɡɚɰɢɹ ɢɧɬɟɪɮɟɣɫɚ AbstractComputing 

ɞɥɹ ɩɪɨɝɪɚɦɦɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɤɥɢɟɧɬ ɢ ɢɫɩɨɥɶɡɭɸɳɟɣ ɛɢɛɥɢɨɬɟɤɭ 

OpenMP ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ. Ɇɟɬɨɞ exec ɷɬɨɝɨ ɤɥɚɫɫɚ ɩɟɪɟɞɚёɬ 

ɩɨɬɨɤ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɥɨɠɟɧɢɸ, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɹɟɬ ɜɵɱɢɫɥɟɧɢɹ. ȼ 

ɪɟɡɭɥɶɬɚɬɟ, ɩɪɢɥɨɠɟɧɢɟ ɨɬɩɪɚɜɥɹɟɬ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɨɛɪɚɬɧɨ ɱɟɪɟɡ 

ɦɟɬɨɞ sendResult.  

ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɟɧɢɣ ɩɪɨɢɡɨɲɥɚ ɨɲɢɛɤɚ, 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɧɟɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɫɟɪɜɟɪ ɱɟɪɟɡ ɦɟɬɨɞ sendError. 
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Ɋɢɫɭɧɨɤ 13 – Эɤɪɚɧ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ  

 

Ʉɥɢɟɧɬɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫɨɫɬɨɢɬ ɬɨɥɶɤɨ ɢɡ ɞɜɭɯ ɷɤɪɚɧɨɜ:  

1. Эɤɪɚɧ ɜɵɛɨɪɚ ɫɟɪɜɟɪɚ; 

2. Эɤɪɚɧ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ. 
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3.4 ȼɵɜɨɞɵ ɤ ɝɥɚɜɟ 

Ɋɟɡɭɥɶɬɚɬɨɦ ɞɚɧɧɨɣ ɝɥɚɜɵ ɹɜɥɹɟɬɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɩɢɫɚɧɢɹ 

ɪɟɚɥɢɡɚɰɢɢ ɫɟɪɜɟɪɧɨɣ ɢ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɩɪɨɬɨɬɢɩɚ ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɨɩɢɫɚɧɧɵɯ ɜɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɛɨɬɵ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɡɚɩɭɫɤɚ ɢ ɨɬɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɨɣ ɫɢɫɬɟɦɵ ɛɵɥɚ 

ɩɨɞɬɜɟɪɠɞɟɧɚ ɚɞɟɤɜɚɬɧɨɫɬɶ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɜɵɱɢɫɥɟɧɢɣ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚɞɚɱɚɦɢ, ɚ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɨɠɢɞɚɧɢɹɦɢ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦ.  

ȼ ɱɚɫɬɧɨɫɬɢ, ɭɞɚɥɨɫɶ ɞɨɫɬɢɱɶ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜ ɭɫɥɨɜɢɹɯ ɫ 

ɩɟɪɟɦɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɥɢɟɧɬɨɜ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɯɨɞɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

ɪɟɡɭɥɶɬɚɬɨɦ ɤɨɬɨɪɨɝɨ ɫɬɚɥ ɜɵɜɨɞ ɨɛ ɚɤɬɭɚɥɶɧɨɫɬɢ ɜɵɛɪɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 

ɪɚɡɪɚɛɨɬɤɢ, ɜɵɹɜɥɟɧɢɟ ɞɨɫɬɨɢɧɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɭɠɟ ɢɦɟɸɳɢɯɫɹ ɫɢɫɬɟɦ, 

ɩɨɤɚɡɚɧɵ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɵɦ ɡɚɞɚɧɢɟɦ ɧɚ ɜɵɩɭɫɤɧɭɸ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɩɪɟɞɥɨɠɟɧ ɢ ɪɚɡɪɚɛɨɬɚɧ ɦɟɬɨɞ ɭɩɪɚɜɥɟɧɢɹ 

ɡɚɞɚɱɚɦɢ ɜ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɯɫɹ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɦɟɬɨɞɚ ɭɩɪɚɜɥɟɧɢɹ, 

ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɵɣ ɩɪɨɬɨɬɢɩ ɫɢɫɬɟɦɵ.  

Ⱥɪɯɢɬɟɤɬɭɪɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɨɦ 

ɪɚɫɲɢɪɹɟɦɨɫɬɢ ɢ ɥɟɝɤɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ. Ɉɞɧɚɤɨ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ 

ɩɪɢɜɟɞɟɧɚ ɜɫɟɝɨ ɨɞɧɚ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɪɟɫɭɪɫɨёɦɤɢɯ 

ɡɚɞɚɱ ɧɚ ɛɢɛɥɢɨɬɟɤɟ OpenMP. 

Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɞɚɧɢɸ ɧɚ ȼɄɊ. Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ 

ɪɚɛɨɬɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɨɜɟɪɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɟɣɧɟɪɨɜ ɞɥɹ 

ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɜɦɟɳɚɬɶ ɜ ɫɟɛɹ ɩɨɦɢɦɨ ɡɚɞɚɱɢ ɨɤɪɭɠɟɧɢɟ, 

ɱɬɨɛɵ ɩɨɡɜɨɥɢɬɶ ɜɵɩɨɥɧɹɬɶ ɤɥɢɟɧɬɚɦ ɩɨɥɧɨɰɟɧɧɵɟ ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ ɫɨ 

ɜɫɟɦɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɪɟɲɟɧɢɹ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 

Ɉɋ – Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

MPI - Message passing interface 

ART – Android Runtime 

ɉɄ – ɉɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ 

TTL – Time to live 

HPC – High performance computing  

ARM – Advanced RISC Machine 

RISC - Reduced instruction set computer 

API – Application programming interface 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
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prof.com/forums/topic/ɚɤɬɭɚɥɶɧɨɫɬɶ-ɩɚɪɚɥɥɟɥɶɧɨɝɨ-ɩɪɨɝɪɚɦɦ 

2 Эɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɂɌɆɈ : ɷɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ / URL : 
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