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ɊȺɁɊȺȻɈɌɄȺ ɉȺɊȺɅɅȿɅɖɇɈɃ ɊȿȺɅɂɁȺɐɂɂ 
ȺɅȽɈɊɂɌɆȺ ɆɈȾȿɅɂɊɈȼȺɇɂə ȾȿɇȾɊɂɌɇɕɏ 

ɄɊɂɋɌȺɅɅɈȽɊȺɆɆ 

 
Ɋ.Ⱥ. ɉɚɪɢɧɝɟɪ1,2, Ⱥ.ȼ. Ʉɭɩɪɢɹɧɨɜ1,2

 
 

1ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞɟɦɢɤɚ ɋ.ɉ. Ʉɨɪɨɥёɜɚ 

(ɧɚɰɢɨɧɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), 
2ɂɧɫɬɢɬɭɬ ɫɢɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɊȺɇ 

 
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɚɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɞɟɧɞɪɢɬɧɵɯ ɤɪɢɫɬɚɥɥɨɝɪɚɦɦ ɢ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɟɝɨ ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ MPI. Ɂɚ ɨɫɧɨɜɭ ɛɵɥ ɜɡɹɬ ɚɥɝɨɪɢɬɦ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɪɚɜɧɟɧɢɹ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɢ ɢ ɜɟщɟɫɬɜɚ. ɂɫɩɨɥɶɡɭɟɦɵɣ ɡɚ ɨɫɧɨɜɭ, ɚɥɝɨɪɢɬɦ ɛɵɥ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧ. Ȼɵɥ ɢɡɦɟɧёɧ ɫɩɨɫɨɛ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɦɟɫɢ ɢ ɢɡɦɟɧёɧ ɩɨɪɹɞɨɤ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɱɬɨ 
ɩɨɡɜɨɥɢɥɨ ɫɨɯɪɚɧɹɬɶ ɨɛɴёɦ ɩɪɢɦɟɫɢ ɜ ɩɪɨɰɟɫɫɟ ɪɨɫɬɚ ɤɪɢɫɬɚɥɥɚ. Ȼɵɥ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɪɚɡɞɟɥɟɧɢɹ ɷɬɚɩɨɜ 
ɚɥɝɨɪɢɬɦɚ ɩɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɹɞɪɚɦ. Ɂɧɚɱɟɧɢɟ ɭɫɤɨɪɟɧɢɹ ɩɪɟɞɥɨɠɟɧɧɨɣ MPI ɪɟɚɥɢɡɚɰɢɢ ɨɤɚɡɚɥɨɫɶ ɧɚ β0% 
ɛɨɥɶɲɟ, ɱɟɦ ɭ OpenMP ɚɧɚɥɨɝɚ. ɉɨɥɭɱɟɧɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɤɪɢɫɬɚɥɥɨɝɪɚɦɦ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ ɜ ɫɢɫɬɟɦɚɯ ɫ ɪɚɡɞɟɥɹɟɦɨɣ ɩɚɦɹɬɶɸ. 
 

Ⱥɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɣ ɦɟɞɢɰɢɧɫɤɢɯ ɤɪɢɫɬɚɥɥɨɝɪɚɦɦ – ɷɬɨ ɜɚɠɧɚɹ ɱɚɫɬɶ 
ɦɟɞɢɰɢɧɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ. Ɇɟɞɢɰɢɧɫɤɢɟ ɤɪɢɫɬɚɥɥɨɝɪɚɦɦɵ – ɷɬɨ ɫɬɪɭɤɬɭɪɵ, 
ɨɛɪɚɡɨɜɚɧɧɵɟ ɩɪɢ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɨɥɟɣ ɜɫɥɟɞɫɬɜɢɟ ɜɵɫɭɲɢɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɠɢɞɤɨɫɬɢ (ɫɥɟɡɚ, ɤɪɨɜɶ, ɫɥɸɧɚ ɢ ɬ.ɞ.). Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ 
ɤɪɢɫɬɚɥɥɨɝɪɚɦɦ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɫɨɤɪɚɬɢɬ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 
ɟё ɩɪɨɜɟɞɟɧɢɟ Д1-4].  

ɇɟɨɛɯɨɞɢɦɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɜɫɟɣ ɤɚɩɥɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɭɫɤɨɪɟɧɢɹ 
ɜɵɱɢɫɥɟɧɢɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ. ɋɭщɟɫɬɜɭɸɬ ɧɟɫɤɨɥɶɤɨ 
ɜɨɡɦɨɠɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ. Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚμ 
OpenMP ɢ MPI Д5Ж. Ɍɟɯɧɨɥɨɝɢɹ OpenMP ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɢɫɬɟɦ ɫ ɨɛщɟɣ ɩɚɦɹɬɶ ɢ ɱɢɫɥɨ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɹɞɟɪ ɜ ɬɚɤɢɯ ɫɢɫɬɟɦɚɯ ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 16, ɱɬɨ ɧɚɤɥɚɞɵɜɚɟɬ 
ɨɩɪɟɞɟɥёɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜ MPI 

ɪɟɚɥɢɡɚɰɢɢ ɜɨɡɧɢɤɚɟɬ, ɟɫɥɢ ɧɭɠɧɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɤɪɢɫɬɚɥɥɨɝɪɚɦɦɭ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ ɫ 
ɦɟɥɤɨɣ ɫɟɬɤɨɣ ɪɚɡɛɢɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 1 – ɂɡɨɛɪɚɠɟɧɢɟ ɤɪɢɫɬɚɥɥɨɝɪɚɦɦɵ. ɋɦɨɞɟɥɢɪɨɜɚɧɧɨɟ(ɫɥɟɜɚ). ɇɚɬɭɪɧɨɟ (ɫɩɪɚɜɚ) 

 

Ɂɚ ɨɫɧɨɜɭ ɛɵɥɚ ɩɪɢɧɹɬɚ ɨɩɢɫɚɧɧɚɹ ɪɚɧɟɟ ɦɨɞɟɥɶ Д6Ж. Ɉɩɢɫɚɧɢɟ OpenMP ɪɟɚɥɢɡɚɰɢɹ 
ɚɥɝɨɪɢɬɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɥɢɬɟɪɚɬɭɪɟ Д7Ж. Ɋɟɚɥɢɡɚɰɢɹ ɦɨɞɟɥɢ ɫɨɫɬɨɢɬ ɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɫɥɟɞɭɸщɢɯ ɚɥɝɨɪɢɬɦɨɜμ ɞɢɮɮɭɡɢɹ, ɪɚɫɱёɬ ɜɟɪɨɹɬɧɨɫɬɢ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɩɪɨɜɟɪɤɚ ɤɨɥɢɱɟɫɬɜɚ ɜɟщɟɫɬɜɚ, ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟщɟɫɬɜɚ, 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɦɟɫɢ, ɪɚɫɬɜɨɪɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ.  

Ɉɞɧɢɦ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɪɢ ɧɟɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɚɯ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɟ ɜɵɩɨɥɧɹɥɫɹ ɡɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɦɟɫɢ. ȿё ɤɨɥɢɱɟɫɬɜɨ ɭɦɟɧɶɲɚɥɨɫɶ. 
ɉɨɷɬɨɦɭ ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜɨɥɧɨɜɨɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɦɟɫɢμ ɜɫɹ ɩɪɢɦɟɫɶ ɢɡ ɹɱɟɣɤɢ, 
ɤɨɬɨɪɚɹ ɤɪɢɫɬɚɥɥɢɡɨɜɚɥɚɫɶ ɩɟɪɟɪɚɫɩɪɟɞɟɥɹɥɚɫɶ ɧɚ ɫɨɫɟɞɧɢɟ ɹɱɟɣɤɢ ɪɚɡɥɢɱɧɵɯ ɩɨɪɹɞɤɨɜ. 
Ⱦɥɹ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɬɚɤɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɲɥɨɫɶ ɞɨɛɚɜɢɬɶ ɩɪɨɜɟɪɤɭ 
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ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɫɢ – ɨɧɚ ɨɩɪɟɞɟɥɹɟɬ ɯɜɚɬɢɬ ɥɢ ɨɫɬɚɜɲɟɝɨɫɹ ɨɛɴёɦɚ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɜɵɬɟɫɧɟɧɧɨɣ ɜ ɩɪɨɰɟɫɫɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɪɢɦɟɫɢ. 

ȼɬɨɪɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɪɚɫɬɜɨɪɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ ɩɪɨɢɫɯɨɞɢɬ 
ɩɨɫɥɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɜɟɪɤɢ ɤɨɥɢɱɟɫɬɜɚ ɜɟщɟɫɬɜɚ, ɞɨɫɬɭɩɧɨɝɨ ɞɥɹ 
ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɥɨ ɤ ɩɪɨɩɭɫɤɭ ɧɟɤɨɬɨɪɵɯ ɷɬɚɩɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢ 
ɡɚɦɟɞɥɟɧɢɸ ɩɪɨɰɟɫɫɚ ɪɨɫɬɚ ɤɪɢɫɬɚɥɥɨɜ. ɉɨɷɬɨɦɭ ɦɵ ɢɡɦɟɧɢɥɢ ɩɨɪɹɞɨɤ ɷɬɢɯ ɞɟɣɫɬɜɢɣ. 
ɋɧɚɱɚɥɚ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɬɜɨɪɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ, ɚ ɩɨɬɨɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɤɨɥɢɱɟɫɬɜɨ ɜɟщɟɫɬɜɚ, ɞɨɫɬɭɩɧɨɝɨ ɞɥɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɜɨɡɪɚɫɬɚɟɬ. ɂɡɦɟɧɟɧɢɟ ɧɟ ɩɪɢɜɟɥɨ 
ɤ ɫɭщɟɫɬɜɟɧɧɵɦ ɪɚɡɥɢɱɢɹɦ ɮɨɪɦɵ ɤɪɢɫɬɚɥɥɨɜ, ɧɨ ɩɨɡɜɨɥɢɥɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɪɨɫɬɚ 
ɤɪɢɫɬɚɥɥɨɜ ɧɚ ɜɟɥɢɱɢɧɭ ɞɨ β% ɨɬ ɨɛщɟɝɨ ɜɪɟɦɟɧɢ. ɉɨɥɭɱɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɫɯɟɦɚɬɢɱɧɨ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ β. 

 
Ɋɢɫɭɧɨɤ β – Ⱥɥɝɨɪɢɬɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɤɪɢɫɬɚɥɥɨɝɪɚɦɦɵ 

 

 

Ɍɚɛɥɢɰɚ 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɷɬɚɩɨɜ ɚɥɝɨɪɢɬɦɚ ɨɬ ɪɚɡɦɟɪɚ ɢɡɨɛɪɚɠɟɧɢɹ 

ɗɬɚɩ ɚɥɝɨɪɢɬɦɚ 
Ɋɚɡɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ 

512×51β 1024×10β4 2048×β048 4096×40λ6 

Ⱦɢɮɮɭɡɢɹ 0,27 0,32 0,30 0,33 

Ɋɚɫɱёɬ ɜɟɪɨɹɬɧɨɫɬɟɣ 0,16 0,18 0,17 0,19 

Ɋɚɫɬɜɨɪɟɧɢɟ 0,04 0,04 0,04 0,04 

ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 0,09 0,08 0,08 0,08 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɦɟɫɢ 0,23 0,18 0,18 0,17 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟщɟɫɬɜɚ 0,15 0,14 0,15 0,14 

Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ 0,06 0,06 0,06 0,06 

ʧе̦е̶̛̬̌ ́

ʦ̼пол ̦́̀т̭́ л  ̛у̭ло̛̏́ 
дл́ к̛̬̭т̌лл̶̛̛̛̌̚

ʪ̴̴̛у̛́̚

ˉ̛кл  по 
̬̏е̥е̛̦

ˀ̌ т̭̏о̬е̦ е̛

ʿе̬е̬̭̌п̬еделе̛̦е 
̏е̺е̭т̏̌

ʿе̬е ̬̭̌п̬еделе̛̦ е 
п̛̬̥е̛̭

ˀ̸̭̌ёт 
̏е̬о́т̦о̭те̜ 

к̛̬̭ т̌лл̶̛̛̛̌̚ ̛  
̬̌ т̭̏о̬е̛̦́

К̛̬̭т̌лл̶̛̛̌́̚

ʪ̌

ʻет

ʦ̵̼од
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ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɷɬɚɩɨɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɬ ɪɚɡɦɟɪɚ ɢɡɨɛɪɚɠɟɧɢɹ. ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ ɱɬɨ ɧɚɛɨɥɶɲɟɟ 
ɜɪɟɦɹ ɡɚɧɢɦɚɟɬ ɞɢɮɮɭɡɢɹ ɜɟщɟɫɬɜɚ, ɧɨ ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɹɜɧɚɹ ɫɯɟɦɚ, ɬɨ ɚɥɝɨɪɢɬɦ 
ɞɢɮɮɭɡɢɢ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɦɨɠɟɬ ɪɚɡɞɟɥёɧ. 

ɉɚɪɚɥɥɟɥɶɧɚɹ ɪɟɚɥɢɡɚɰɢɹ ɜ MPI ɨɫɭщɟɫɬɜɥɹɟɬɫɹ ɩɭɬёɦ ɨɛɦɟɧɚ ɫɨɨɛщɟɧɢɹɦɢ ɦɟɠɞɭ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɹɞɪɚɦɢ. ɍɫɤɨɪɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱёɬ ɬɨɝɨ, ɱɬɨ ɧɟɡɚɜɢɫɢɦɵɟ ɨɩɟɪɚɰɢɢ 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ, ɧɨ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɬɪɚɬɢɬɶɫɹ ɧɚ ɩɟɪɟɫɵɥɤɭ ɞɚɧɧɵɯ ɦɟɠɞɭ 
ɜɵɱɢɫɥɢɬɟɥɹɦɢ. ɉɨɷɬɨɦɭ ɱɟɦ ɦɟɧɶɲɟ ɨɩɟɪɚɰɢɣ ɨɛɦɟɧɚ ɫɨɨɛщɟɧɢɹɦɢ, ɬɟɦ ɜɵɲɟ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ.  

ȼ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɚ ɧɚ ɤɚɠɞɨɣ ɢɬɟɪɚɰɢɢ ɰɢɤɥɚ ɩɨ ɜɪɟɦɟɧɢ 
(ɤɪɨɦɟ ɩɟɪɜɨɣ) ɪɚɫɫɵɥɤɚ ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢɦɟɫɢ, ɚ ɫɛɨɪ 
ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɱɢɫɥɟɧɢɹ ɩɟɪɟɞ ɨɩɟɪɚɰɢɟɣ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟщɟɫɬɜɚ, ɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. Ɇɟɬɨɞɵ «ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɜɟщɟɫɬɜɚ» ɢ «ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɦɟɫɢ» ɜ ɫɜɹɡɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɟɚɥɢɡɚɰɢɢ 
(ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɥɧɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ) ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɚɪɚɥɥɟɥɟɧɵ ɷɮɮɟɤɬɢɜɧɵɦ 
ɨɛɪɚɡɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ MPI, ɬɚɤ ɤɚɤ ɞɥɹ ɷɬɨɝɨ ɩɨɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɩɟɪɟɫɵɥɨɤ. 
ɉɨɷɬɨɦɭ ɦɟɬɨɞɵ «ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɟщɟɫɬɜɚ» ɢ «ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢɦɟɫɢ» 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɨ ɬɚɤ ɤɚɤ ɞɚɧɧɵɟ ɧɟɡɚɜɢɫɢɦɵ, ɬɨ ɪɚɡɧɵɦɢ ɩɨɬɨɤɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɵ ɭɫɤɨɪɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
β. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɟ ɭɫɤɨɪɟɧɢɹ ɨɤɚɡɚɥɢɫɶ ɧɚ β0% ɜɵɲɟ, ɱɟɦ ɜ ɚɧɚɥɨɝɢɱɧɨɣ ɪɚɛɨɬɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ OpenMP [6].  
Ɍɚɛɥɢɰɚ β. Ɂɚɜɢɫɢɦɨɫɬɶ ɭɫɤɨɪɟɧɢɹ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɹɞɟɪ ɢ ɪɚɡɦɟɪɚ ɢɡɨɛɪɚɠɟɧɢɹ 

Ɋɚɡɦɟɪ ɢɡɨɛɪɚɠɟɧɢɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɹɞɟɪ 

2 3 4 5 6 7 8 

512×51β 1,67 2,06 2,34 2,54 2,70 2,82 2,93 

10β4×10β4 1,74 2,22 2,57 2,85 3,07 3,25 3,40 

β048×β048 1,75 2,23 2,59 2,86 3,08 3,26 3,40 

40λ6×40λ6 1,76 2,26 2,65 2,94 3,18 3,38 3,54 
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