
XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 420 

ɫɬɟɦɭ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɪɢɫ. 2). ɋɨɱɟ-
ɬɚɟɬ ɜ ɫɟɛɟ ɰɟɥɵɣ ɤɨɦɩɥɟɤɫ ɦɨɞɭɥɟɣ, ɨɛɪɚɡɭɸɳɢɯ 
ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɪɟɲɟɧɢɹ ɜɫɟɝɨ ɰɢɤɥɚ ɡɚɞɚɱ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɞɢɡɚɣɧɚ ɢ ɜɫɟ ɫɪɟɞɫɬɜɚ ɢɧɠɟɧɟɪ-
ɧɨɝɨ ɚɧɚɥɢɡɚ (CAE). 

ɇɟ ɦɚɥɨɜɚɠɧɵɦ ɨɬɥɢɱɢɟɦ ɨɬ ɦɧɨɝɢɯ ɋȺɉɊ 
ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɪɟɞɫɬɜ ɩɪɨɦɵɲ-
ɥɟɧɧɨɝɨ ɞɢɡɚɣɧɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɦɨɞɟɥɢɪɨɜɚɬɶ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɫɜɨɛɨɞɧɨɣ ɮɨɪɦɵ, ɫɨɡɞɚɜɚɬɶ ɮɨɬɨɪɟɚ-
ɥɢɫɬɢɱɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ. 

 
Ɋɢɫ. γ. Ʌɨɝɨɬɢɩ Pro/ENGINEER 

 
Pro/ENGINEER ɤɨɦɩɚɧɢɢ Parametric Technol-

ogy Corporation (ɊɌɋ), ɨɛɥɚɞɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ-
ɦɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɪɚɧɟɟ ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɯ ɋȺɉɊ (ɪɢɫ. 3). əɜɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪɢ-
ɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɨɛɥɚɞɚɸɳɟɣ ɩɨɥɧɨɣ ɚɫɫɨɰɢɚ-
ɬɢɜɧɨɫɬɶɸ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɥɨ ɜɨɡɦɨɠɧɨ ɧɚ ɥɸɛɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɢ ɢɡɛɟ-
ɠɚɬɶ ɨɲɢɛɨɤ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ. Pro/ENGINEER 
ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɩɚɪɚɥɥɟɥɶɧɨɟ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɡɥɢɱɧɵɦ ɢɧɠɟɧɟɪɧɵɦ 
ɝɪɭɩɩɚɦ ɜɟɫɬɢ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ɧɚɞ ɩɪɨɟɤ-
ɬɨɦ. 

 
ȼɵɜɨɞɵ 
ɉɨ ɫɜɨɟɣ ɫɭɬɢ, ɩɪɨɦɵɲɥɟɧɧɵɣ ɞɢɡɚɣɧ, ɷɬɨ 

ɩɪɨɟɤɬɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɩɨɫɨɛɧɚɹ ɪɚɫɲɢɪɢɬɶ 
ɚɫɫɨɪɬɢɦɟɧɬ, ɷɬɨ ɝɥɚɜɧɨɟ ɨɪɭɠɢɟ ɜ ɤɨɧɤɭɪɟɧɰɢɢ. 
ȼ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ, ɩɪɨɦɵɲɥɟɧɧɵɣ ɞɢɡɚɣɧ ɹɜɥɹ-
ɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ȿɫɥɢ ɫɪɚɜɧɢɬɶ ɨɬɟɱɟɫɬɜɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ ɢ 
ɢɦɩɨɪɬɧɭɸ, ɬɨ ɜ ɩɥɚɧɟ ɞɢɡɚɣɧɚ, ɩɟɪɜɚɹ ɛɭɞɟɬ 
ɭɫɬɭɩɚɬɶ ɜɬɨɪɨɣ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɹɯ «ɩɪɨ-

ɦɵɲɥɟɧɧɵɣ ɞɢɡɚɣɧ» ɧɟɥɶɡɹ ɩɪɢɦɟɧɢɬɶ ɤ ɬɨɜɚɪɚɦ 
ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɨ ɷɬɨ ɫɨɜɫɟɦ ɧɟ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɞɚɧɧɚɹ ɩɪɨɞɭɤɰɢɹ ɭɫɬɭɩɚɟɬ ɩɨ ɤɚɤɢɦ 
ɥɢɛɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɬ ɡɚɪɭɛɟɠ-
ɧɨɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɥɸɞɟɣ, ɜɵɛɢɪɚɹ ɬɭ ɢɥɢ ɢɧɭɸ 
ɩɪɨɞɭɤɰɢɢ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɸɬ ɜɧɟɲɧɟɦɭ 
ɜɢɞɭ. ɇɚɭɱɢɜɲɢɫɶ ɫɨɡɞɚɜɚɬɶ ɫɥɨɠɧɟɣɲɢɟ ɩɪɢɛɨ-
ɪɵ, ɦɵ ɩɨɤɚ ɧɟ ɞɨɲɥɢ ɞɨ ɬɚɤɢɯ ɜɨɩɪɨɫɨɜ, ɤɚɤ 
ɜɧɟɲɧɢɣ ɜɢɞ, ɚ ɬɚɤ ɠɟ ɤɨɦɮɨɪɬ ɢ ɭɞɨɛɫɬɜɨ ɜ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ. Ⱥ ɜɟɞɶ ɞɢɡɚɣɧ ɞɚɟɬ ɩɨɱɬɢ ɧɟɨɝɪɚɧɢ-
ɱɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɜɢɞɨɢɡɦɟɧɟɧɢɹ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɢɡɞɟɥɢɹ. 

ɇɟ ɞɨɫɬɚɬɨɱɧɨɟ ɜɧɢɦɚɧɢɟ ɤ ɜɨɩɪɨɫɚɦ ɪɚɡɜɢɬɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɞɢɡɚɣɧɚ, ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɜɵɬɟɫɧɟɧɢɸ ɩɪɨɞɭɤɰɢɢ 
ɫ ɪɨɫɫɢɣɫɤɢɯ ɢ ɦɢɪɨɜɵɯ ɪɵɧɤɨɜ. ɉɪɟɞɩɪɢɹɬɢɹ ɜ 
ɦɚɥɨɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɭɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨ-
ɝɢɢ ɞɢɡɚɣɧɚ, ɢɦɟɸɬ ɧɢɡɤɭɸ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɤ 
ɢɧɧɨɜɚɰɢɹɦ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɩɪɨ-
ɞɭɤɰɢɢ ɞɥɹ ɡɚɩɚɞɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ƚɥɚɜɧɨɣ ɨɲɢɛɤɨɣ ɪɭɤɨɜɨɞɫɬɜɚ ɩɪɟɞɩɪɢɹɬɢɣ 
ɹɜɥɹɟɬɫɹ ɧɟɜɟɪɧɚɹ ɨɰɟɧɤɚ ɪɨɥɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɞɢɡɚɣɧɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤ ɠɟ ɦɚɥɟɧɶɤɚɹ ɡɚɢɧ-
ɬɟɪɟɫɨɜɚɧɧɨɫɬɶ ɜ ɪɚɡɜɢɬɢɢ ɩɪɨɦɞɢɡɚɣɧɚ ɧɚ ɫɜɨɟɦ 
ɩɪɟɞɩɪɢɹɬɢɢ. 

ɉɪɨɦɵɲɥɟɧɧɵɣ ɞɢɡɚɣɧ ɧɟ ɦɨɠɟɬ ɪɟɲɢɬɶ ɩɪɨ-
ɛɥɟɦɭ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɨɦɵɲ-
ɥɟɧɧɨɫɬɶ ɦɨɠɟɬ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɩɪɨɦɞɢɡɚɣɧɚ. 
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ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɧɚ ɦɨɧɢɬɨɪɟ ɤɨɦɩɶɸ-

ɬɟɪɚ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ ɜɩɟɪɜɵɟ ɛɵɥɨ ɪɟɚɥɢɡɨɜɚ-
ɧɨ ɜ ɫɟɪɟɞɢɧɟ 50-ɯ ɝɨɞɨɜ ɞɥɹ ɛɨɥɶɲɢɯ ɗȼɆ, ɩɪɢ-
ɦɟɧɹɜɲɢɯɫɹ ɜ ɧɚɭɱɧɵɯ ɢ ɜɨɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 
ɋ ɬɟɯ ɩɨɪ ɝɪɚɮɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧ-
ɧɵɯ ɫɬɚɥ ɧɟɨɬɴɟɦɥɟɦɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶɸ ɩɨɞɚɜ-
ɥɹɸɳɟɝɨ ɱɢɫɥɚ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɢɫɬɟɦ, ɜ ɨɫɨɛɟɧ-
ɧɨɫɬɢ ɩɟɪɫɨɧɚɥɶɧɵɯ. Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɟɝɨɞɧɹ ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɨɦ «ɞɟ-
ɮɚɤɬɨ» ɞɥɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɧɵɯ 
ɤɥɚɫɫɨɜ, ɧɚɱɢɧɚɹ ɫ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

ɋɭɳɟɫɬɜɭɟɬ ɫɩɟɰɢɚɥɶɧɚɹ ɨɛɥɚɫɬɶ ɢɧɮɨɪɦɚɬɢ-
ɤɢ, ɢɡɭɱɚɸɳɚɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɫɨɡɞɚɧɢɹ ɢ ɨɛ-
ɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨ-

ɚɩɩɚɪɚɬɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ, – ɤɨɦ-
ɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ. Ɉɧɚ ɨɯɜɚɬɵɜɚɟɬ ɜɫɟ ɜɢɞɵ ɢ 
ɮɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɞɨɫɬɭɩɧɵɯ 
ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ ɱɟɥɨɜɟɤɨɦ ɥɢɛɨ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢ-
ɬɨɪɚ, ɥɢɛɨ ɜ ɜɢɞɟ ɤɨɩɢɢ ɧɚ ɜɧɟɲɧɟɦ ɧɨɫɢɬɟɥɟ (ɛɭ-
ɦɚɝɚ, ɤɢɧɨɩɥɟɧɤɚ, ɬɤɚɧɶ ɢ ɩɪɨɱɟɟ). Ȼɟɡ ɤɨɦɩɶɸ-
ɬɟɪɧɨɣ ɝɪɚɮɢɤɢ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ ɧɟ 
ɬɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪɧɵɣ, ɧɨ ɢ ɨɛɵɱɧɵɣ, ɜɩɨɥɧɟ ɦɚ-
ɬɟɪɢɚɥɶɧɵɣ ɦɢɪ. ȼɢɡɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ ɧɚɯɨɞɢɬ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɫɚɦɵɯ ɪɚɡɧɵɯ ɫɮɟɪɚɯ ɱɟɥɨɜɟɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɩɪɢɦɟɪɚ ɧɚɡɨɜɟɦ ɦɟɞɢɰɢɧɭ 
(ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ), ɧɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ (ɜɢɡɭɚɥɢɡɚɰɢɹ ɫɬɪɨɟɧɢɹ ɜɟɳɟɫɬɜɚ, ɜɟɤɬɨɪɧɵɯ 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 
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ɩɨɥɟɣ ɢ ɞɪɭɝɢɯ ɞɚɧɧɵɯ), ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɤɚɧɟɣ ɢ 
ɨɞɟɠɞɵ, ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɡɪɚɛɨɬɤɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɩɨɫɨɛɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɡɨɛ-
ɪɚɠɟɧɢɣ ɤɨɦɩɶɸɬɟɪɧɭɸ ɝɪɚɮɢɤɭ ɩɪɢɧɹɬɨ ɩɨɞɪɚɡ-
ɞɟɥɹɬɶ ɧɚ ɪɚɫɬɪɨɜɭɸ, ɜɟɤɬɨɪɧɭɸ ɢ ɮɪɚɤɬɚɥɶɧɭɸ. 

Ɉɬɞɟɥɶɧɵɦ ɩɪɟɞɦɟɬɨɦ ɫɱɢɬɚɟɬɫɹ ɬɪɟɯɦɟɪɧɚɹ 
(γD) ɝɪɚɮɢɤɚ, ɢɡɭɱɚɸɳɚɹ ɩɪɢɟɦɵ ɢ ɦɟɬɨɞɵ ɩɨ-
ɫɬɪɨɟɧɢɹ ɨɛɴɟɦɧɵɯ ɦɨɞɟɥɟɣ ɨɛɴɟɤɬɨɜ ɜ ɜɢɪɬɭɚɥɶ-
ɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɧɟɣ ɫɨɱɟɬɚɸɬɫɹ 
ɜɟɤɬɨɪɧɵɣ ɢ ɪɚɫɬɪɨɜɵɣ ɫɩɨɫɨɛɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɢɡɨɛɪɚɠɟɧɢɣ. 

 

 

 

 

ɚ ɛ 
Ɋɢɫ. 1. Ɋɚɫɬɪɨɜɚɹ ɝɪɚɮɢɤɚμ ɚ) ɪɚɫɬɪɨɜɚɹν ɛ) ɜɟɤɬɨɪ-

ɧɚɹ 
 

Ɋɚɫɬɪɨɜɚɹ ɝɪɚɮɢɤɚ 
Ⱦɥɹ ɪɚɫɬɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ (ɪɢɫ. 1 ɚ), ɫɨɫɬɨɹ-

ɳɢɯ ɢɡ ɬɨɱɟɤ, ɨɫɨɛɭɸ ɜɚɠɧɨɫɬɶ ɢɦɟɟɬ ɩɨɧɹɬɢɟ 
ɪɚɡɪɟɲɟɧɢɹ, ɜɵɪɚɠɚɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ, ɩɪɢ-
ɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢɧɵ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ 
ɪɚɡɥɢɱɚɬɶμ 

 ɪɚɡɪɟɲɟɧɢɟ ɨɪɢɝɢɧɚɥɚν 
 ɪɚɡɪɟɲɟɧɢɟ ɷɤɪɚɧɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹν 
 ɪɚɡɪɟɲɟɧɢɟ ɩɟɱɚɬɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 

 
ȼɟɤɬɨɪɧɚɹ ɝɪɚɮɢɤɚ 
ȿɫɥɢ ɜ ɪɚɫɬɪɨɜɨɣ ɝɪɚɮɢɤɟ (ɪɢɫ. 1 ɚ) ɛɚɡɨɜɵɦ 

ɷɥɟɦɟɧɬɨɦ ɢɡɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨɱɤɚ, ɬɨ ɜ ɜɟɤ-
ɬɨɪɧɨɣ ɝɪɚɮɢɤɟ (ɪɢɫ. 1 ɛ) – ɥɢɧɢɹ. Ʌɢɧɢɹ ɨɩɢɫɵ-
ɜɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɤɚɤ ɟɞɢɧɵɣ ɨɛɴɟɤɬ, ɢ ɩɨɬɨ-
ɦɭ ɨɛɴɟɦ ɞɚɧɧɵɯ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ ɫɪɟɞ-
ɫɬɜɚɦɢ ɜɟɤɬɨɪɧɨɣ ɝɪɚɮɢɤɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ, 
ɱɟɦ ɜ ɪɚɫɬɪɨɜɨɣ ɝɪɚɮɢɤɟ. 

Ʌɢɧɢɹ – ɷɥɟɦɟɧɬɚɪɧɵɣ ɨɛɴɟɤɬ ɜɟɤɬɨɪɧɨɣ ɝɪɚ-
ɮɢɤɢ. Ʉɚɤ ɢ ɥɸɛɨɣ ɨɛɴɟɤɬ, ɥɢɧɢɹ ɨɛɥɚɞɚɟɬ ɫɜɨɣ-
ɫɬɜɚɦɢμ ɮɨɪɦɨɣ (ɩɪɹɦɚɹ, ɤɪɢɜɚɹ), ɬɨɥɳɢɧɨɣ, ɰɜɟ-
ɬɨɦ, ɧɚɱɟɪɬɚɧɢɟɦ (ɫɩɥɨɲɧɚɹ, ɩɭɧɤɬɢɪɧɚɹ). Ɂɚ-
ɦɤɧɭɬɵɟ ɥɢɧɢɢ ɩɪɢɨɛɪɟɬɚɸɬ ɫɜɨɣɫɬɜɨ ɡɚɩɨɥɧɟ-
ɧɢɹ. Ɉɯɜɚɬɵɜɚɟɦɨɟ ɢɦɢ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɨɠɟɬ ɛɵɬɶ 
ɡɚɩɨɥɧɟɧɨ ɞɪɭɝɢɦɢ ɨɛɴɟɤɬɚɦɢ (ɬɟɤɫɬɭɪɵ, ɤɚɪɬɵ) 
ɢɥɢ ɜɵɛɪɚɧɧɵɦ ɰɜɟɬɨɦ. 

 
Ɏɪɚɤɬɚɥɶɧɚɹ ɝɪɚɮɢɤɚ 
Ɏɪɚɤɬɚɥɶɧɚɹ ɝɪɚɮɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ ɦɚɬɟɦɚɬɢɱɟ-

ɫɤɢɯ ɜɵɱɢɫɥɟɧɢɹɯ. Ȼɚɡɨɜɵɦ ɷɥɟɦɟɧɬɨɦ ɮɪɚɤɬɚɥɶ-
ɧɨɣ ɝɪɚɮɢɤɢ ɹɜɥɹɟɬɫɹ ɫɚɦɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɨɪ-
ɦɭɥɚ, ɬɨ ɟɫɬɶ ɧɢɤɚɤɢɯ ɨɛɴɟɤɬɨɜ ɜ ɩɚɦɹɬɢ ɤɨɦɩɶɸ-
ɬɟɪɚ ɧɟ ɯɪɚɧɢɬɫɹ, ɢ ɢɡɨɛɪɚɠɟɧɢɟ ɫɬɪɨɢɬɫɹ ɢɫɤɥɸ-
ɱɢɬɟɥɶɧɨ ɩɨ ɭɪɚɜɧɟɧɢɹɦ. Ɍɚɤɢɦ ɫɩɨɫɨɛɨɦ ɫɬɪɨɹɬ 
ɤɚɤ ɩɪɨɫɬɟɣɲɢɟ ɪɟɝɭɥɹɪɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɬɚɤ ɢ 

ɫɥɨɠɧɵɟ ɢɥɥɸɫɬɪɚɰɢɢ, ɢɦɢɬɢɪɭɸɳɢɟ ɩɪɢɪɨɞɧɵɟ 
ɥɚɧɞɲɚɮɬɵ ɢ ɬɪɟɯɦɟɪɧɵɟ ɨɛɴɟɤɬɵ. 

 
Ɋɢɫ. β. Ɍɪɟɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ 

 
Ɍɪɟɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ 
Ɍɪɟɯɦɟɪɧɚɹ ɝɪɚɮɢɤɚ (ɪɢɫ. β) ɧɚɲɥɚ ɲɢɪɨɤɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɚɤɢɯ ɨɛɥɚɫɬɹɯ, ɤɚɤ ɧɚɭɱɧɵɟ ɪɚɫɱɟ-
ɬɵ, ɢɧɠɟɧɟɪɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɤɨɦɩɶɸɬɟɪɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. Ⱦɥɹ ɫɨɡɞɚ-
ɧɢɹ ɪɟɚɥɢɫɬɢɱɧɨɣ ɦɨɞɟɥɢ ɨɛɴɟɤɬɚ ɢɫɩɨɥɶɡɭɸɬ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɢɦɢɬɢɜɵ (ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɤɭɛ, 
ɲɚɪ, ɤɨɧɭɫ ɢ ɩɪɨɱɢɟ) ɢ ɝɥɚɞɤɢɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ 
ɫɩɥɚɣɧɨɜɵɟ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ 
ɩɪɢɦɟɧɹɸɬ ɱɚɳɟ ɜɫɟɝɨ ɦɟɬɨɞ ɛɢɤɭɛɢɱɟɫɤɢɯ ɪɚɰɢ-
ɨɧɚɥɶɧɵɯ ȼ-ɫɩɥɚɣɧɨɜ ɧɚ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɫɟɬɤɟ 
(NURBS). 

 
ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɫɨɡɞɚɧɢɹ ɪɚɫɬɪɨɜɵɯ 

ɢɡɨɛɪɚɠɟɧɢɣ 
ɋɪɟɞɢ ɩɪɨɝɪɚɦɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɫɨɡɞɚ-

ɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɞɜɭɦɟɪɧɨɣ ɠɢɜɨɩɢɫɢ, ɫɚɦɵɦɢ 
ɩɨɩɭɥɹɪɧɵɦɢ ɫɱɢɬɚɸɬɫɹ PКТЧЭОЫ ɤɨɦɩɚɧɢɢ FЫКМЭКХ 
DОЬТРЧ, FЫООHКЧН ɤɨɦɩɚɧɢɢ εКМЫШЦОНТК, ɢ FКЮЯО 
εКЭТЬЬО. ɉɚɤɟɬ PКТЧЭОЫ ɨɛɥɚɞɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨ-
ɤɢɦ ɫɩɟɤɬɪɨɦ ɫɪɟɞɫɬɜ ɪɢɫɨɜɚɧɢɹ ɢ ɪɚɛɨɬɵ ɫ ɰɜɟ-
ɬɨɦ. ȼ ɱɚɫɬɧɨɫɬɢ, ɨɧ ɦɨɞɟɥɢɪɭɟɬ ɪɚɡɥɢɱɧɵɟ ɢɧ-
ɫɬɪɭɦɟɧɬɵ (ɤɢɫɬɢ, ɤɚɪɚɧɞɚɲ, ɩɟɪɨ, ɭɝɨɥɶ, ɚɷɪɨ-
ɝɪɚɮ ɢ ɞɪ.), ɩɨɡɜɨɥɹɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɦɚɬɟɪɢɚɥɵ 
(ɚɤɜɚɪɟɥɶ, ɦɚɫɥɨ, ɬɭɲɶ), ɚ ɬɚɤɠɟ ɞɨɛɢɬɶɫɹ ɷɮɮɟɤɬɚ 
ɧɚɬɭɪɚɥɶɧɨɣ ɫɪɟɞɵ. ȼ ɫɜɨɸ» ɨɱɟɪɟɞɶ, ɩɨɫɥɟɞɧɢɟ 
ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɵ FЫООHКЧН ɨɛɥɚɞɚɸɬ ɛɨɝɚɬɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɢ ɬɟɤɫɬɚ, 
ɫɨɞɟɪɠɚɬ ɛɢɛɥɢɨɬɟɤɭ ɫɩɟɰɷɮɮɟɤɬɨɜ ɢ ɧɚɛɨɪ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫ ɰɜɟɬɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɫɪɟɞɫɬɜɚ ɦɧɨɝɨɰɜɟɬɧɨɣ ɝɪɚɞɢɟɧɬɧɨɣ ɡɚɥɢɜɤɢ. 

ɋɪɟɞɢ ɩɪɨɝɪɚɦɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ 
ɩɥɚɬɮɨɪɦɟ εКМТЧЭШЬС ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɩɚɤɟɬ ɞɥɹ 
ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɪɚɫɬɪɨɜɨɣ ɠɢɜɨɩɢɫɢ ɢ ɢɡɨɛɪɚɠɟ-
ɧɢɣ PТбОХPКТЧЭ PЫШ ɤɨɦɩɚɧɢɢ PТбОХ RОЬШЮЫМОЬ. 

ɋɪɟɞɢ ɩɪɨɝɪɚɦɦ ɤɨɦɩɶɸɬɟɪɧɨɣ ɠɢɜɨɩɢɫɢ ɞɥɹ 
ɝɪɚɮɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ SТХТМШЧ GЫКЩСТМЬ(SGI) ɨɫɨɛɨɟ 
ɦɟɫɬɨ ɡɚɧɢɦɚɟɬ ɩɚɤɟɬ SЭЮНТШPКТЧЭ γD ɤɨɦɩɚɧɢɢ 
AХТКЬ АКЯОПЫШЧЭ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɪɢɫɨɜɚɬɶ ɪɚɡ-
ɥɢɱɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ («ɤɢɫɬɹɦɢ») ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɹɦɨ ɧɚ ɬɪɟɯɦɟɪɧɵɯ ɦɨɞɟɥɹɯ. 
ɉɚɤɟɬ ɪɚɛɨɬɚɟɬ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 
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ɫɥɨɟɜ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ γ0 ɭɪɨɜɧɟɣ 
ɨɬɦɟɧɵ ɩɪɟɞɵɞɭɳɟɝɨ ɞɟɣɫɬɜɢɹ (ЮЧНШ), ɜɤɥɸɱɚɟɬ 
ɨɩɟɪɚɰɢɢ ɰɜɟɬɨɤɨɪɪɟɤɰɢɢ ɢ «ɫɩɥɚɣɧɨɜɵɟ ɤɢɫɬɢ», 
«ɦɚɡɨɤ» ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɪɟɞɚɤɬɢɪɨɜɚɬɶ ɩɨ ɬɨɱɤɚɦ 
ɤɚɤ ɫɩɥɚɣɧɨɜɭɸ ɤɪɢɜɭɸ. SЭЮНТШPКТЧЭ γD ɩɨɞɞɟɪ-
ɠɢɜɚɟɬ ɩɥɚɧɲɟɬ ɫ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɩɟɪɨɦ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɯɭɞɨɠɧɢɤɭ ɫɞɟɥɚɬɶ ɬɪɚɞɢɰɢɨɧɧɵɣ 
ɷɫɤɢɡ ɨɬ ɪɭɤɢ, ɚ ɡɚɬɟɦ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɧɟɫɬɢ ɪɢɫɭ-
ɧɨɤ ɜ ɬɪɟɯɦɟɪɧɵɟ ɩɚɤɟɬɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɥɢ 
ɚɧɢɦɚɰɢɢ ɢ ɩɨɫɬɪɨɢɬɶ ɩɨ ɷɫɤɢɡɭ ɬɪɟɯɦɟɪɧɭɸ ɦɨ-
ɞɟɥɶ. 

 
ɉɪɨɝɪɚɦɦɵ ɜɟɤɬɨɪɧɨɣ ɝɪɚɮɢɤɢ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɡɞɚɧɨ ɦɧɨɠɟɫɬɜɨ ɩɚɤɟɬɨɜ 

ɢɥɥɸɫɬɪɚɬɢɜɧɨɣ ɝɪɚɮɢɤɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɩɪɨ-
ɫɬɵɟ ɜ ɩɪɢɦɟɧɟɧɢɢ, ɪɚɡɜɢɬɵɟ ɢ ɦɨɳɧɵɟ ɢɧɫɬɪɭ-
ɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɜɟɤɬɨɪɧɨɣ ɝɪɚɮɢɤɢ, ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɧɨɣ ɤɚɤ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɦɚɬɟɪɢɚɥɨɜ ɤ ɩɟɱɚ-
ɬɢ, ɬɚɤ ɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɬɪɚɧɢɰ ɜ ɢɧɬɟɪɧɟɬɟ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɩɨɬɪɟɛɭɟɬ-
ɫɹ ɩɪɨɝɪɚɦɦɚ ɢɥɥɸɫɬɪɚɬɢɜɧɨɣ ɜɟɤɬɨɪɧɨɣ ɝɪɚɮɢ-
ɤɢ. Ʉɚɱɟɫɬɜɨ ɢ ɩɨɥɟɡɧɨɫɬɶ ɫɪɟɞɫɬɜ ɜɟɤɬɨɪɧɨɣ ɝɪɚ-
ɮɢɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɜɨɡɦɨɠɧɨ-
ɫɬɹɦɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. 

ɉɚɤɟɬɵ ɜɟɤɬɨɪɧɨɣ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɣ ɝɪɚɮɢ-
ɤɢ ɜɫɟɝɞɚ ɨɫɧɨɜɵɜɚɥɢɫɶ ɧɚ ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ ɩɨɞɯɨɞɟ, ɩɨɡɜɨɥɹɸɳɟɦ ɪɢɫɨ-
ɜɚɬɶ ɤɨɧɬɭɪɵ ɨɛɴɟɤɬɨɜ, ɚ ɡɚɬɟɦ ɡɚɤɪɚɲɢɜɚɬɶ ɢɯ 
ɢɥɢ ɡɚɩɨɥɧɹɬɶ ɭɡɨɪɚɦɢ. ȼɵ ɦɨɠɟɬɟ ɨɱɟɧɶ ɬɨɱɧɨ 
ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɷɬɢ ɤɨɧɬɭɪɵ, ɡɚɞɚɜɚɹ ɥɸɛɨɣ ɪɚɡ-
ɦɟɪ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɮɨɪɦɢɪɭɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢɡ ɬɨɱɟɤ ɢ ɤɪɢɜɵɯ, ɚ ɧɟ 
ɤɚɤ ɪɚɫɬɪɨɜɵɟ ɢɡɨɛɪɚɠɟɧɢɹ – ɜ ɜɢɞɟ ɫɟɬɤɢ, ɡɚɩɨɥ-
ɧɟɧɧɨɣ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ ɩɢɤɫɟɥɹɦɢ. 

 
ɉɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɬɪɟɯɦɟɪ-

ɧɨɣ ɝɪɚɮɢɤɢ 
ɇɚ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚɯ ɨɫɧɨɜɧɭɸ ɞɨɥɸ 

ɪɵɧɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɨɛɪɚɛɨɬɤɢ ɬɪɟɯɦɟɪ-
ɧɨɣ ɝɪɚɮɢɤɢ ɡɚɧɢɦɚɸɬ ɬɪɢ ɩɚɤɟɬɚ. ɗɮɮɟɤɬɢɜɧɟɣ 
ɜɫɟɝɨ ɨɧɢ ɪɚɛɨɬɚɸɬ ɧɚ ɫɚɦɵɯ ɦɨɳɧɵɯ ɦɚɲɢɧɚɯ (ɜ 
ɞɜɭɯ- ɢɥɢ ɱɟɬɵɪɟɯɩɪɨɰɟɫɫɨɪɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɹɯ 
PОЧЭТЮЦ II/III, БОШЧ) ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɨɩɟɪɚɰɢɨɧ-
ɧɨɣ ɫɢɫɬɟɦɵ АТЧНows NT. 

ɉɪɨɝɪɚɦɦɚ ɫɨɡɞɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɬɪɟɯɦɟɪɧɨɣ 
ɝɪɚɮɢɤɢ γD SЭЮНТШ εКб ɮɢɪɦɵ KТЧОЭТб ɢɡɧɚɱɚɥɶɧɨ 
ɫɨɡɞɚɜɚɥɚɫɶ ɞɥɹ ɩɥɚɬɮɨɪɦɵ АТЧНШаЬ. ɗɬɨɬ ɩɚɤɟɬ 
ɫɱɢɬɚɟɬɫɹ «ɩɨɥɭɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦ». Ɉɞɧɚɤɨ ɟɝɨ 

ɫɪɟɞɫɬɜ ɜɩɨɥɧɟ ɯɜɚɬɚɟɬ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɤɚɱɟɫɬɜɟɧ-
ɧɵɯ ɬɪɟɯɦɟɪɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɨɛɴɟɤɬɨɜ ɧɟɠɢɜɨɣ 
ɩɪɢɪɨɞɵ. Ɉɬɥɢɱɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɚɤɟɬɚ 
ɹɜɥɹɸɬɫɹ ɩɨɞɞɟɪɠɤɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɚɩɩɚɪɚɬɧɵɯ 
ɭɫɤɨɪɢɬɟɥɟɣ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ, ɦɨɳɧɵɟ ɫɜɟɬɨ-
ɜɵɟ ɷɮɮɟɤɬɵ, ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɞɨɩɨɥɧɟɧɢɣ, ɫɨɡɞɚɧ-
ɧɵɯ ɫɬɨɪɨɧɧɢɦɢ ɮɢɪɦɚɦɢ. 

ɉɪɨɝɪɚɦɦɚ SШПЭТЦКРО γD ɤɨɦɩɚɧɢɢ εТМЫШЬШПЭ 
ɢɡɧɚɱɚɥɶɧɨ ɫɨɡɞɚɜɚɥɚɫɶ ɞɥɹ ɪɚɛɨɱɢɯ ɫɬɚɧɰɢɣ SGI 
ɢ ɥɢɲɶ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ ɛɵɥɚ ɤɨɧɜɟɪɬɢɪɨɜɚ-
ɧɚ ɩɨɞ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ АТЧНШаЬ σT. ɉɪɨ-
ɝɪɚɦɦɭ ɨɬɥɢɱɚɸɬ ɛɨɝɚɬɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ, ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɢ ɤɢɧɟɦɚɬɨɝɪɚɮɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ. 
Ⱦɥɹ ɪɟɧɞɟɪɢɧɝɚ ɩɪɢɦɟɧɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɣ ɢ ɞɨ-
ɫɬɚɬɨɱɧɨ ɛɵɫɬɪɵɣ ɦɨɞɭɥɶ εОЧЭКХ RКв. ɋɭɳɟɫɬɜɭɟɬ 
ɦɧɨɠɟɫɬɜɨ ɞɨɩɨɥɧɟɧɢɣ, ɜɵɩɭɳɟɧɧɵɯ «ɬɪɟɬɶɢɦɢ» 
ɮɢɪɦɚɦɢ, ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɹɸɳɢɯ ɮɭɧɤɰɢɢ 
ɩɚɤɟɬɚ. ɗɬɚ ɩɪɨɝɪɚɦɦɚ ɫɱɢɬɚɟɬɫɹ ɫɬɚɧɞɚɪɬɨɦ «ɞɟ-
ɮɚɤɬɨ» ɜ ɦɢɪɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɣ SGI, ɚ ɧɚ ɩɥɚɬɮɨɪɦɟ IBε PC ɜɵɝɥɹɞɢɬ 
ɧɟɫɤɨɥɶɤɨ ɬɹɠɟɥɨɜɚɬɨ ɢ ɬɪɟɛɭɟɬ ɦɨɳɧɵɯ ɚɩɩɚɪɚɬ-
ɧɵɯ ɪɟɫɭɪɫɨɜ. 

ɇɚɢɛɨɥɟɟ ɪɟɜɨɥɸɰɢɨɧɧɨɣ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɧ-
ɬɟɪɮɟɣɫɚ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɩɪɨɝɪɚɦɦɚ 
Ɇɚɭɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɫɨɪɰɢɭɦɨɦ ɢɡɜɟɫɬɧɵɯ 
ɤɨɦɩɚɧɢɣ (AХТКЬ, АКЯОПЫШЧЭ, TDI). ɂɧɫɬɪɭɦɟɧɬɚ-
ɪɢɣ Ɇɚɭɚ ɫɜɟɞɟɧ ɜ ɱɟɬɵɪɟ ɝɪɭɩɩɵμ AЧТЦКЭТШЧ 
(ɚɧɢɦɚɰɢɹ), εШНОХТЧР (ɦɨɞɟɥɢɪɨɜɚɧɢɟ), DвЧКЦТМ 
(ɮɢɡɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ), RОЧНОЫТЧР (ɜɢɡɭɚɥɢ-
ɡɚɰɢɹ). ɍɞɨɛɧɵɣ ɧɚɫɬɪɚɢɜɚɟɦɵɣ ɢɧɬɟɪɮɟɣɫ ɜɵ-
ɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɜɪɟɦɟɧɧɵɦɢ ɬɪɟɛɨɜɚ-
ɧɢɹɦɢ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ Ɇɚɭɚ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ ɩɟɪɟɞɨɜɵɦ ɩɚɤɟɬɨɦ ɜ ɤɥɚɫɫɟ ɫɪɟɞɫɬɜ 
ɫɨɡɞɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɬɪɟɯɦɟɪɧɨɣ ɝɪɚɮɢɤɢ ɞɥɹ 
ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ. 
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