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ɊȺɁɊȺȻɈɌɄȺ ɉȺɊȺɅɅȿɅɖɇɕɏ ɑɂɋɅȿɇɇɕɏ ɆɈȾȿɅȿɃ 
ɆɇɈȽɈɎȺɁɇɈɃ ɎɂɅɖɌɊȺɐɂɂ ɇȺ ɈɋɇɈȼȿ ɉɊɈȽɊȺɆɆɇɈɃ 

ɉɅȺɌɎɈɊɆɕ INMOST 

Вɚɫɢɥɟɜɫɤɢɣ Юɪɢɣ Вɢɤɬɨɪɨɜɢɱ, Ʉɨɧɶɲɢɧ Иɝɨɪɶ ɇɢɤɨɥɚɟɜɢɱ, ɇɢɤɢɬɢɧ Ʉɢɪɢɥɥ 
Дɦɢɬɪɢɟɜɢɱ, Ɍɟɪɟɯɨɜ Ʉɢɪɢɥɥ Ɇɢɯɚɣɥɨɜɢɱ 

ИВɆ ɊАɇ, Ɇɨɫɤɜɚ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɡɚɞɚɱɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɪɟɛɭɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɣ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ. ɋɨɡɞɚɧɢɟ 
ɤɨɦɩɥɟɤɫɨɜ ɩɪɨɝɪɚɦɦ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱɟɬɵ ɧɚ ɬɚɤɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɤɨɦɩɶɸɬɟɪɚɯ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨɣ ɢ ɨɱɟɧɶ ɬɪɭɞɨɟɦɤɨɣ ɡɚɞɚɱɟɣ. ɉɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɤ ɩɚɪɚɥɥɟɥɶɧɵɦ ɬɪɟɛɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɞɨɛɚɜɢɬɶ ɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɩɪɨɝɪɚɦɦɭ ɨɛɦɟɧɵ ɞɚɧɧɵɯ ɦɟɠɞɭ ɩɪɨɰɟɫɫɨɪɚɦɢ, ɧɨ ɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɟɪɟɫɬɪɨɢɬɶ ɜɫɸ ɫɬɪɭɤɬɭɪɭ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɚɧɧɵɯ. Дɥɹ ɩɨɦɨɳɢ ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɜ 
ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɢ ɢɯ ɩɪɨɝɪɚɦɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 
ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ INMOST [4], ɹɜɥɹɸɳɚɹɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɜɫɟɯ ɷɬɚɩɨɜ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɪɚɫɱɟɬɚ: ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɨɤ, ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɢɡɢɱɟɫɤɨɣ ɡɚɞɚɱɢ ɧɚ ɩɨɫɬɪɨɟɧɧɵɯ ɫɟɬɤɚɯ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɸɳɢɯɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɣ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ. 

В ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɬ ɩɪɨɝɪɚɦɦɧɵɟ ɪɟɲɟɧɢɹ, ɱɚɫɬɢɱɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɟ ɞɥɹ 
ɷɬɢɯ ɠɟ ɰɟɥɟɣ, ɤɚɤ ɧɚɩɪɢɦɟɪ, ɛɢɛɥɢɨɬɟɤɢ FMDB ɢ MOAB, ɫɟɬɨɱɧɵɟ ɛɢɛɥɢɨɬɟɤɢ MSTK ɢ 
STK, ɩɚɤɟɬɵ Salome ɢ OpenFOAM. Ɉɞɧɚɤɨ ɧɢ ɨɞɧɨ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ ɧɟ ɨɤɚɡɚɥɨɫɶ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɦ. Ʌɭɱɲɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɬɢɯ ɩɚɤɟɬɨɜ 
ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɟ INMOST, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɱɢɫɥɟɧɧɵɯ ɦɨɞɟɥɟɣ ɧɚ ɫɟɬɤɚɯ ɨɛɳɟɝɨ ɜɢɞɚ. В ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ INMOST ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ [5]. ɉɪɨɝɪɚɦɦɧɚɹ 
ɩɥɚɬɮɨɪɦɚ INMOST ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɢɛɥɢɨɬɟɤɭ ɩɪɨɝɪɚɦɦ ɧɚ ɹɡɵɤɟ C++, 
ɢɫɩɨɥɶɡɭɸɳɭɸ MPI ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɦɟɠɩɪɨɰɟɫɫɨɪɧɵɯ ɨɛɦɟɧɨɜ. ɉɪɨɫɬɨɬɚ ɢ ɭɞɨɛɫɬɜɨ ɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɱɟɬɚɟɬɫɹ ɫ ɝɢɛɤɨɫɬɶɸ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɧɚɞɟɠɧɨɫɬɶɸ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ. 

В ɨɫɧɨɜɟ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɵ ɥɟɠɢɬ ɛɚɡɨɜɨɟ ɹɞɪɨ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɟɬɤɚɦɢ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɫɩɟɰɢɚɥɶɧɭɸ ɫɟɬɨɱɧɭɸ ɛɚɡɭ ɞɚɧɧɵɯ. В ɞɨɤɥɚɞɟ ɨɛɫɭɠɞɚɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɫɟɬɨɱɧɵɯ ɛɚɡ ɞɚɧɧɵɯ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɢ ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. Вɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɛɚɡɨɜɵɯ ɫɟɬɨɱɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɭɡɟɥ (ɢɥɢ ɜɟɪɲɢɧɚ), 
ɪɟɛɪɨ, ɝɪɚɧɶ, ɹɱɟɣɤɚ. Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɷɥɟɦɟɧɬɵ ɨɛɳɟɝɨ ɜɢɞɚ, ɬɚɤ ɢ ɧɟɤɨɬɨɪɵɟ ɜɢɞɵ 
ɹɱɟɟɤ ɫɩɟɰɢɚɥɶɧɨɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɢɩɚ (ɬɟɬɪɚɷɞɪ, ɝɟɤɫɚɷɞɪ ɢ ɬ.ɞ.). Ɉɩɢɫɵɜɚɸɬɫɹ 
ɮɭɧɤɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɟɬɨɱɧɵɦɢ ɞɚɧɧɵɦɢ, ɜɤɥɸɱɚɹ ɹɪɥɵɤɢ, ɚɬɪɢɛɭɬɵ ɨɛɴɟɤɬɨɜ ɢ ɫɚɦɢ 
ɮɢɡɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ. Дɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɫ ɦɧɨɠɟɫɬɜɚɦɢ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ 
ɢɬɟɪɚɬɨɪɨɜ. ɉɪɢɜɨɞɢɬɫɹ ɧɚɛɨɪɵ ɮɭɧɤɰɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɟɬɤɚɦɢ, ɚ ɬɚɤɠɟ 
ɨɛɫɭɠɞɚɸɬɫɹ ɚɥɝɨɪɢɬɦɵ ɢɯ ɷɮɮɟɤɬɢɜɧɨɣ ɪɟɚɥɢɡɚɰɢɢ. ɉɪɟɞɫɬɚɜɥɟɧ ɦɟɯɚɧɢɡɦ ɪɚɛɨɬɵ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɨ ɩɪɨɰɟɫɫɨɪɚɦ ɫɟɬɨɱɧɵɦɢ ɞɚɧɧɵɦɢ. Ɉɛɫɭɠɞɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ 
ɪɚɛɨɬɵ ɫ ɫɨɛɫɬɜɟɧɧɵɦɢ ɢ ɮɢɤɬɢɜɧɵɦɢ ɹɱɟɣɤɚɦɢ. ɉɪɢɜɨɞɢɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ 
ɮɭɧɤɰɢɣ, ɞɨɫɬɚɬɨɱɧɵɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɛɚɡɨɜɵɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɫɟɬɤɚɦɢ. 
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Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɨɩɢɫɵɜɚɟɦɨɣ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɵ INMOST ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɫɟɦɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɦɨɞɟɥɟɣ ɞɢɫɤɪɟɬɢɡɚɰɢɢ. ɋɸɞɚ ɜɯɨɞɢɬ ɧɟ ɬɨɥɶɤɨ ɪɚɛɨɬɚ ɫ ɫɟɬɨɱɧɵɦɢ ɞɚɧɧɵɦɢ, ɧɨ ɢ 
ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɞɚɥɶɧɟɣɲɟɝɨ 
ɢɯ ɪɟɲɟɧɢɹ, ɤɚɤ ɫ ɩɨɦɨɳɶɸ ɜɧɭɬɪɟɧɧɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɟɣɧɵɯ ɪɟɲɚɬɟɥɟɣ (ɧɚɩɪɢɦɟɪ, ɧɚ 
ɨɫɧɨɜɟ ɚɞɞɢɬɢɜɧɨɝɨ ɦɟɬɨɞɚ Шɜɚɪɰɚ ɫ ɩɟɪɟɤɪɵɬɢɹɦɢ ASM ɢ ɬɪɟɭɝɨɥɶɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ 
ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ILU2), ɬɚɤ ɢ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɩɚɤɟɬɨɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ (TrТlТnos, PETSМ 
ɢ ɞɪ.) ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɫɨɜɪɟɦɟɧɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦɚɯ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɵ INMOST ɪɟɚɥɢɡɨɜɚɧɵ ɧɟɫɤɨɥɶɤɨ ɫɯɟɦ ɞɢɫɤɪɟɬɢɡɚɰɢɢ 
ɨɩɟɪɚɬɨɪɨɜ ɞɢɮɮɭɡɢɢ ɢ ɩɟɪɟɧɨɫɚ. Аɞɟɤɜɚɬɧɵɣ ɜɵɛɨɪ ɦɟɬɨɞɨɜ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɛɚɡɨɜɵɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɡɚɥɨɝɨɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɝɟɨɮɢɥɶɬɪɚɰɢɢ ɢ ɝɟɨɦɢɝɪɚɰɢɢ, ɚ ɬɚɤɠɟ  ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɮɚɡɧɵɯ ɬɟɱɟɧɢɣ ɜ ɩɨɪɢɫɬɨɣ 
ɫɪɟɞɟ. 

Иɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɤɨɧɫɟɪɜɚɬɢɜɧɨɫɬɶ, ɬ.ɟ. ɫɨɯɪɚɧɟɧɢɟ ɦɚɫɫɵ ɜɟɳɟɫɬɜɚ ɧɚ ɹɱɟɣɤɚɯ 
ɫɟɬɤɢ, ɤɨɬɨɪɨɟ ɩɪɟɞɴɹɜɥɹɟɬɫɹ ɤ ɦɟɬɨɞɚɦ ɞɢɫɤɪɟɬɢɡɚɰɢɢ, ɦɵ ɞɟɥɚɟɦ ɨɫɧɨɜɧɨɣ ɭɩɨɪ ɧɚ 
ɦɟɬɨɞɵ ɤɨɧɟɱɧɵɯ ɨɛɴɟɦɨɜ (ɆКɈ). ɆКɈ ɩɨɡɜɨɥɹɸɬ ɜ ɹɜɧɨɦ ɜɢɞɟ ɜɵɱɢɫɥɹɬɶ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɩɨɬɨɤɢ ɱɟɪɟɡ ɝɪɚɧɢ ɫɟɬɤɢ, ɱɬɨ ɜɚɠɧɨ ɩɪɢ ɫɨɩɪɹɠɟɧɢɢ ɡɚɞɚɱ ɮɢɥɶɬɪɚɰɢɢ 
ɢ ɩɟɪɟɧɨɫɚ. ɉɪɢ  ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɭɪɚɜɧɟɧɢɣ ɜɨ ɜɪɟɦɟɧɢ ɨɩɟɪɚɬɨɪ ɞɢɮɮɭɡɢɢ ɞɨɥɠɟɧ ɛɵɬɶ 
ɚɩɩɪɨɤɫɢɦɢɪɨɜɚɧ ɧɟɹɜɧɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɧɟɞɨɩɭɫɬɢɦɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɲɚɝ ɩɨ ɜɪɟɦɟɧɢ. 
Ⱦɥɹ ɨɩɟɪɚɬɨɪɚ ɩɟɪɟɧɨɫɚ  ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɧɟɹɜɧɚɹ, ɬɚɤ ɢ ɹɜɧɚɹ ɞɢɫɤɪɟɬɢɡɚɰɢɢ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɱɟɬɤɨɝɨ ɨɬɫɥɟɠɢɜɚɧɢɹ ɮɪɨɧɬɚ ɡɚɝɪɹɡɧɟɧɢɹ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ ɲɚɝ ɩɨ 
ɜɪɟɦɟɧɢ, ɧɚɤɥɚɞɵɜɚɟɦɨɟ ɹɜɧɨɣ ɫɯɟɦɨɣ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɢɫɥɨɦ Кɭɪɚɧɬɚ), ɫɬɚɧɨɜɢɬɫɹ 
ɟɫɬɟɫɬɜɟɧɧɵɦ, ɢ ɹɜɧɚɹ ɫɯɟɦɚ ɜɵɢɝɪɵɜɚɟɬ ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɨɩɟɪɚɬɨɪɚ ɩɟɪɟɧɨɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɆКɈ ɫ ɤɭɫɨɱɧɨ-
ɥɢɧɟɣɧɵɦ ɜɨɫɩɨɥɧɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚ ɹɱɟɣɤɚɯ ɫɟɬɤɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɧɜɟɤɬɢɜɧɨɝɨ 
ɩɨɬɨɤɚ Д2]. Эɬɨ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɜɬɨɪɨɣ ɩɨɪɹɞɨɤ ɬɨɱɧɨɫɬɢ ɩɨ ɩɪɨɫɬɪɚɧɫɬɜɭ ɢ ɧɢɡɤɭɸ 
ɱɢɫɥɟɧɧɭɸ ɞɢɮɮɭɡɢɸ. Ⱦɥɹ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɨɩɟɪɚɬɨɪɚ ɞɢɮɮɭɡɢɢ ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɆКɈ: ɧɟɥɢɧɟɣɧɭɸ ɦɨɧɨɬɨɧɧɭɸ ɫɯɟɦɭ Д1, 2], ɥɢɧɟɣɧɭɸ Ɉ-ɫɯɟɦɭ Д3], 
ɚ ɬɚɤɠɟ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɭɸ ɬɪɚɞɢɰɢɨɧɧɭɸ ɞɜɭɯɬɨɱɟɱɧɭɸ ɫɯɟɦɭ ɞɢɫɤɪɟɬɢɡɚɰɢɢ. 

ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɟɦɵɦ ɢɡ ɩɪɟɞɥɚɝɚɟɦɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ 
ɦɨɧɨɬɨɧɧɵɣ ɧɟɥɢɧɟɣɧɵɣ ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɨɛɴɟɦɨɜ. Ɇɟɬɨɞ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɜɚɠɧɵɯ 
ɫɜɨɣɫɬɜ. ȼɨ-ɩɟɪɜɵɯ, ɦɟɬɨɞ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɨɦ ɦɨɧɨɬɨɧɧɨɫɬɢ ɜ ɬɨɦ ɫɦɵɫɥɟ, ɱɬɨ ɫɨɯɪɚɧɹɟɬ 
ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɶ ɞɢɫɤɪɟɬɧɨɝɨ ɪɟɲɟɧɢɹ, ɥɢɛɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɞɢɫɤɪɟɬɧɨɦɭ ɩɪɢɧɰɢɩɭ 
ɦɚɤɫɢɦɭɦɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ). ȼɨ-ɜɬɨɪɵɯ, ɤɚɤ ɢ ɜ ɬɪɚɞɢɰɢɨɧɧɨɣ ɥɢɧɟɣɧɨɣ 
ɫɯɟɦɟ, ɲɚɛɥɨɧ ɞɢɫɤɪɟɬɢɡɚɰɢɢ ɩɨɬɨɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɩɪɟɞɟɥɶɧɨ ɤɨɦɩɚɤɬɧɵɣ ɲɚɛɥɨɧ 
ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. ȼ-ɬɪɟɬɶɢɯ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɥɢɧɟɣɧɨɣ ɞɜɭɯɬɨɱɟɱɧɨɣ ɫɯɟɦɵ, 
ɧɟɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɬɨɱɧɚ ɧɚ ɥɢɧɟɣɧɵɯ ɪɟɲɟɧɢɹɯ ɩɪɢ ɥɸɛɵɯ ɬɟɧɡɨɪɚɯ ɞɢɮɮɭɡɢɢ ɢ 
ɪɚɫɱɟɬɧɵɯ ɫɟɬɤɚɯ ɫ ɦɧɨɝɨɝɪɚɧɧɵɦɢ ɹɱɟɣɤɚɦɢ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɟɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɤɚɱɟɫɬɜɟɧɧɨɟ ɪɟɲɟɧɢɟ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɞɥɹ 
ɲɢɪɨɤɨɝɨ ɤɪɭɝɚ ɡɚɞɚɱ, ɫɨɯɪɚɧɹɹ ɩɪɢ ɷɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨ ɤɨɦɩɚɤɬɧɵɣ ɲɚɛɥɨɧ. ɋɬɨɢɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɧɨɬɨɧɧɨɣ ɧɟɥɢɧɟɣɧɨɣ ɫɯɟɦɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɱɢɫɥɟɧɧɨɣ 
ɦɨɞɟɥɢ ɦɧɨɝɨɮɚɡɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ ɡɚɦɟɬɧɨ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ 
ɩɨɥɭɱɚɟɦɵɯ ɪɟɲɟɧɢɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɞɜɭɯɬɨɱɟɱɧɨɣ ɫɯɟɦɨɣ, ɨɛɥɚɞɚɹ ɩɪɢ 
ɷɬɨɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɨɣ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɥɨɠɧɨɫɬɶɸ. 

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɹɜɥɹɟɬɫɹ ɥɨɝɢɱɟɫɤɢɦ ɩɪɨɞɨɥɠɟɧɢɟɦ ɪɚɛɨɬɵ Д6], ɝɞɟ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ 
ɛɵɥɨ ɭɞɟɥɟɧɨ ɩɪɨɛɥɟɦɚɦ ɞɢɫɤɪɟɬɢɡɚɰɢɢ. ɋɬɨɢɬ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ 
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ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɧɨɣ ɩɥɚɬɮɨɪɦɵ ɚɧɚɥɨɝɢɱɧɵ ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɪɚɛɨɬɟ Д7], ɱɬɨ ɩɨɤɚɡɵɜɚɟɬ 
ɢɯ ɩɪɢɦɟɧɢɦɨɫɬɶ ɧɟ ɬɨɥɶɤɨ ɤ ɡɚɞɚɱɚɦ ɦɧɨɝɨɮɚɡɧɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɧɨ ɢ ɞɥɹ ɡɚɞɚɱ 
ɝɟɨɮɢɥɶɬɪɚɰɢɢ ɢ ɝɟɨɦɢɝɪɚɰɢɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɚɪɚɥɥɟɥɶɧɵɣ ɫɟɬɨɱɧɵɣ 
ɝɟɧɟɪɚɬɨɪ, ɧɚɩɢɫɚɧɧɵɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɣ ɠɟ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɟɬɨɱɧɨɣ ɫɬɪɭɤɬɭɪɵ 
ɞɚɧɧɵɯ INMOST. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɚɹ ɨɛɥɚɫɬɶ ɪɚɡɛɢɜɚɥɚɫɶ ɧɚ ɩɨɞɨɛɥɚɫɬɢ, ɤɨɬɨɪɵɟ 
ɪɚɫɩɪɟɞɟɥɹɥɢɫɶ ɧɚ ɢɦɟɸɳɢɟɫɹ ɩɪɨɰɟɫɫɨɪɵ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɧɚ ɤɚɠɞɨɦ ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ 
ɹɞɪɟ ɫɬɪɨɢɥɚɫɶ ɥɨɤɚɥɶɧɚɹ ɫɟɬɤɚ ɜɧɭɬɪɢ ɩɨɞɨɛɥɚɫɬɢ ɢ ɩɪɨɢɫɯɨɞɢɥ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɨ 
ɫɨɫɟɞɧɢɯ ɹɱɟɣɤɚɯ. ȼɫɥɟɞɫɬɜɢɟ ɤɨɦɩɚɤɬɧɨɫɬɢ ɲɚɛɥɨɧɚ ɞɢɫɤɪɟɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɫɥɨɣ ɹɱɟɟɤ ɩɟɪɟɤɪɵɬɢɹ. Ɉɛɳɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɫɨɫɬɚɜɥɹɥɚ 
128ɯ128ɯ16 ɹɱɟɟɤ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 304 192 ɧɟɢɡɜɟɫɬɧɵɦ (ɹɱɟɣɤɢ ɢ ɩɪɢɝɪɚɧɢɱɧɵɟ 
ɷɥɟɦɟɧɬɵ). 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ BluОGОnО/P ɫɭɪɤɨɦɩɶɸɬɟɪɧɨɝɨ ɰɟɧɬɪɚ 
ɆȽУ ɢ ɧɚ ɞɜɭɯ ɫɟɝɦɟɧɬɚɯ ɤɥɚɫɬɟɪɚ ИȼɆ ɊȺɇ: 

• ɋɢɫɬɟɦɚ BG/P, ɫɨɫɬɨɹɳɚɹ ɢɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɞɥɟɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɹɞɟɪ 
PoаОrPC 450 (850 MHг) ɫ 2 ȽȻ RAM. 

• ɉɟɪɜɵɣ ɫɟɝɦɟɧɬ ɤɥɚɫɬɟɪɚ ИȼɆ (INM-1), ɫɨɫɬɨɹɳɢɣ ɢɡ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɡɥɨɜ ɫ 
ɞɜɭɦɹ 4-ɯ ɹɞɟɪɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ IntОl БОon Б5355 (2.66 GHг) ɢɥɢ ɩɪɨɰɟɫɫɨɪɚɦɢ 
Intel XОon E5462 (2.80 GHг) ɫ 8 ȽȻ RAM ɧɚ ɭɡɟɥ. 

• ȼɬɨɪɨɣ ɫɟɝɦɟɧɬ ɤɥɚɫɬɟɪɚ ИȼɆ (INM-2), ɫɨɫɬɨɹɳɢɣ ɢɡ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɭɡɥɨɜ ɫ 
ɞɜɭɦɹ 6-ɢ ɹɞɟɪɧɵɦɢ ɩɪɨɰɟɫɫɨɪɚɦɢ IntОl БОon Б5650 (2.67 GHг) ɫ 24 ȽȻ RAM ɧɚ 
ɭɡɟɥ. 

Ʌɢɧɟɣɧɵɟ ɫɢɫɬɟɦɵ ɪɟɲɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɨɛɳɟɞɨɫɬɭɩɧɨɝɨ ɩɚɤɟɬɚ PETSc. ɉɪɢɦɟɧɹɥɫɹ 
ɢɬɟɪɚɰɢɨɧɧɵɣ ɦɟɬɨɞ BiCGStab ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɨɛɭɫɥɚɜɥɢɜɚɧɢɹ ɩɨ ɦɟɬɨɞɭ Шɜɚɪɰɚ 
ɫ ɩɟɪɟɤɪɵɬɢɹɦɢ AS(1) ɢ ɧɟɩɨɥɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ILU0 ɜ ɩɨɞɨɛɥɚɫɬɹɯ. ɉɨɥɭɱɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɭɫɤɨɪɟɧɢɹ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɧɚ 128 
ɹɞɪɚɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɫɱɟɬɚ ɧɚ 8 ɹɞɪɚɯ ɫɨɫɬɚɜɢɥɨ 13.86 ɧɚ ɤɨɦɩɶɸɬɟɪɟ BG/P ɢ 11.06 ɧɚ 
ɤɥɚɫɬɟɪɟ INM-1. 
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ɦɨɞɟɥɟɣ ɦɧɨɝɨɮɚɡɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɧɚ ɫɟɬɤɚɯ ɨɛɳɟɝɨ ɜɢɞɚ. III  ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ 
ɤɨɧɮɟɪɟɧɰɢɹ: Сɭɩɟɪɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. - Ɇ., 
Сɭɩɟɪɤɨɦɩɶɸɬɟɪɧɵɣ ɰɟɧɬɪ ɆȽУ ɢɦɟɧɢ Ɇ.ȼ.Ʌɨɦɨɧɨɫɨɜɚ. 28-30 ɧɨɹɛɪɹ 2012 ɝ. 

7. Ʉɚɩɵɪɢɧ И. ȼ., Пɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ GeRa ɞɥɹ ɝɟɨɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɢ 
ɝɟɨɦɢɝɪɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. IV  ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ: 
Сɭɩɟɪɤɨɦɩɶɸɬɟɪɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɧɟɮɬɟɝɚɡɨɜɨɣ ɨɬɪɚɫɥɢ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, 
ɩɪɨɝɪɚɦɦɧɨɟ ɢ ɚɩɩɚɪɚɬɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. - Ɇ., Сɭɩɟɪɤɨɦɩɶɸɬɟɪɧɵɣ ɰɟɧɬɪ ɆȽУ ɢɦɟɧɢ 
Ɇ.ȼ.Ʌɨɦɨɧɨɫɨɜɚ. 14-15 ɧɨɹɛɪɹ 2013 ɝ. 
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Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɫɢɦɭɥɹɬɨɪ MUFITS [1] – ɧɟɤɨɦɦɟɪɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɩɪɨɝɪɚɦɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɦɧɨɝɨɮɚɡɧɵɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ 
ɬɟɱɟɧɢɣ ɧɚ ɫɭɩɟɪɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦɚɯ. Ʉ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ ɫɢɦɭɥɹɬɨɪ 
ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɧɟɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɝɟɨɬɟɪɦɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɢ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɞɡɟɦɧɨɝɨ ɡɚɯɨɪɨɧɟɧɢɹ 
ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ Д2, 3]. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɩɪɢɜɨɞɹɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ 
ɤɨɦɩɥɟɤɫɚ ɩɪɨɝɪɚɦɦ ɞɥɹ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 
Сɢɦɭɥɹɬɨɪ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɜ ɤɥɚɫɫɢɱɟɫɤɢɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɪɚɫɱёɬɚɯ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɪɚɫɲɢɪɟɧɧɨɣ ɦɨɞɟɥɢ Чёɪɧɨɣ ɧɟɮɬɢ, ɬɚɤ ɢ ɜ ɛɨɥɟɟ ɫɥɨɠɧɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɝɚɡɨɤɨɧɞɟɧɫɚɬɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 
ȼ ɞɨɤɥɚɞɟ ɩɪɢɜɨɞɢɬɫɹ ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ – ɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ - 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɜ ɫɢɦɭɥɹɬɨɪɟ MUFITS. Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ 
ɜɢɞɟ ɥɨɝɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɝɨ ɧɚɛɨɪɚ ɩɪɢɦɢɬɢɜɨɜ: ɛɥɨɤɨɜ ɢ ɝɪɚɧɟɣ ɹɱɟɟɤ ɫɟɬɤɢ, ɫɟɝɦɟɧɬɨɜ 
ɫɤɜɚɠɢɧ ɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɟɪɮɨɪɚɰɢɣ, ɤɨɦɩɪɟɫɫɨɪɨɜ ɢ ɬ.ɞ. ȼ ɫɢɦɭɥɹɬɨɪɟ ɞɚɧɧɵɟ 
ɩɪɢɦɢɬɢɜɵ ɫɜɹɡɚɧɵ ɜ 3D ɝɪɚɮ, ɤɨɬɨɪɵɣ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɡɚɝɪɭɠɟɧɧɵɯ ɫɟɬɨɤ ɢ 
ɞɚɧɧɵɯ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɫɤɜɚɠɢɧ ɢ ɢɧɬɟɪɜɚɥɚɯ ɩɟɪɮɨɪɚɰɢɣ. Уɩɪɚɜɥɟɧɢɟ ɨɬɞɟɥɶɧɨɣ 
ɫɤɜɚɠɢɧɨɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɡɚɞɚɧɧɵɣ ɞɟɛɢɬ; ɮɢɤɫɢɪɨɜɚɧɧɨɟ 
ɡɚɛɨɣɧɨɟ ɞɚɜɥɟɧɢɟ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɪɟɫɫɨɪɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 
ɫɨɫɬɚɜɧɵɦ ɥɨɝɢɱɟɫɤɢɦ ɷɥɟɦɟɧɬɨɦ, ɦɨɞɟɥɢɪɭɸɳɢɦ ɫɤɜɚɠɢɧɭ. ȼ ɪɚɫɱёɬɚɯ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɫɤɜɚɠɢɧɵ ɥɨɝɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɜɢɞɟ ɫɟɝɦɟɧɬɚ ɫɤɜɚɠɢɧɵ (ɬɪɭɛɵ), ɫɨɟɞɢɧёɧɧɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɨɦ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɪɟɡɟɪɜɭɚɪɨɦ, ɨɞɧɚɤɨ ɜɨɡɦɨɠɧɵ ɢ ɛɨɥɟɟ ɫɥɨɠɧɵɟ 
ɫɢɬɭɚɰɢɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɫɟɝɦɟɧɬɚɦɢ ɫɤɜɚɠɢɧ. ȼɫɟ ɢɧɬɟɪɜɚɥɵ ɩɟɪɮɨɪɚɰɢɣ ɥɨɝɢɱɟɫɤɢ 
ɫɨɟɞɢɧɟɧɵ ɫ ɫɟɝɦɟɧɬɨɦ ɫɤɜɚɠɢɧɵ. 
Ⱦɚɧɧɨɟ ɥɨɝɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫ 
ɪɚɡɥɢɱɧɵɦɢ PVT-ɦɨɞɭɥɹɦɢ ɞɥɹ ɪɚɫɱёɬɚ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɥɚɫɬɨɜɵɯ ɮɥɸɢɞɨɜ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɫ ɦɨɞɭɥɟɦ Black-oil, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɟɮɬɢ ɢ ɝɚɡɚ ɜ ɪɚɦɤɚɯ ɦɨɞɟɥɢ Чёɪɧɨɣ ɧɟɮɬɢ.  
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