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Ʉɪɭɝɥɨɣ ɩɥɚɫɬɢɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɬɨɥɳɢɧɵ ɧɚɡɵɜɚɟɬɫɹ ɬɟɥɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ 
ɤɪɭɝɨɜɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɞɜɭɦɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦɢ ɤ ɟɺ ɨɫɢ 
ɩɥɨɫɤɨɫɬɹɦɢ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ (ɬɨɥɳɢɧɚ ɩɥɚɫɬɢɧɤɢ) ɦɚɥɨ ɩɨ ɫɪɚɜɧɟɧɢɹ 
ɫ ɪɚɞɢɭɫɨɦ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

ȿɫɥɢ ɤɪɭɝɥɚɹ ɩɥɚɫɬɢɧɤɚ, ɡɚɳɟɦɥɺɧɧɚɹ ɩɨ ɤɨɧɬɭɪɭ, ɪɚɞɢɭɫɚ ɚ ɧɟɫɟɬ ɧɚɝɪɭɡɤɭ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ q, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɭɸ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɤɢ, ɬɨ 
ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɭɝɥɚ ɧɚɤɥɨɧɚ: 

 
Ⱦɥɹ ɩɪɨɝɢɛɨɜ: 

 
ɇɚɢɛɨɥɶɲɢɣ ɩɪɨɝɢɛ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɰɟɧɬɪɟ ɩɥɚɫɬɢɧɤɢ, ɩɪɢɱɟɦ ɜɟɥɢɱɢɧɚ ɟɝɨ 

ɨɤɚɡɵɜɚɟɬɫɹ ɪɚɜɧɨɣ: 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɥɭɱɚɟɬɫɹ ɧɚ ɤɨɧɬɭɪɟ ɩɥɚɫɬɢɧɤɢ, ɝɞɟ ɨɧɨ ɪɚɜɧɨ: 

 
 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ANSYS. Ɇɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ANSYS — ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɩɪɨɝɪɚɦɦɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɨɝɨ (ɆɄɗ) 

ɚɧɚɥɢɡɚ, ɫɭɳɟɫɬɜɭɸɳɚɹ ɢ ɪɚɡɜɢɜɚɸɳɚɹɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ 30 ɥɟɬ, ɹɜɥɹɟɬɫɹ 
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ɞɨɜɨɥɶɧɨ ɩɨɩɭɥɹɪɧɨɣ ɭ ɫɩɟɰɢɚɥɢɫɬɨɜ ɜ ɫɮɟɪɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɺɬɨɜ 
(CAE, Computer-Aided Engineering) ɢ Ʉɗ ɪɟɲɟɧɢɹ ɥɢɧɟɣɧɵɯ ɢ ɧɟɥɢɧɟɣɧɵɯ, 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ 
ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɬɜɺɪɞɨɝɨ ɬɟɥɚ ɢ ɦɟɯɚɧɢɤɢ ɤɨɧɫɬɪɭɤɰɢɣ (ɜɤɥɸɱɚɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɢ ɮɢɡɢɱɟɫɤɢ ɧɟɥɢɧɟɣɧɵɟ ɡɚɞɚɱɢ ɤɨɧɬɚɤɬɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ), ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ, ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢ 
ɬɟɩɥɨɨɛɦɟɧɚ, ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ, ɚɤɭɫɬɢɤɢ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɤɢ ɫɜɹɡɚɧɧɵɯ ɩɨɥɟɣ. 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɚɧɚɥɢɡ ɜ ɧɟɤɨɬɨɪɵɯ ɨɛɥɚɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ 
ɢɡɛɟɠɚɬɶ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɢ ɞɥɢɬɟɥɶɧɵɯ ɰɢɤɥɨɜ ɪɚɡɪɚɛɨɬɤɢ ɬɢɩɚ «ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ — 
ɢɡɝɨɬɨɜɥɟɧɢɟ — ɢɫɩɵɬɚɧɢɹ». 

Ɇɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɆɄɗ) — ɱɢɫɥɟɧɧɵɣ ɦɟɬɨɞ 
ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɱɚɫɬɧɵɦɢ ɩɪɨɢɡɜɨɞɧɵɦɢ, ɚ ɬɚɤɠɟ 
ɢɧɬɟɝɪɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɩɪɢɤɥɚɞɧɨɣ ɮɢɡɢɤɢ. 
Ɇɟɬɨɞ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ ɬɜɺɪɞɨɝɨ 
ɬɟɥɚ, ɬɟɩɥɨɨɛɦɟɧɚ, ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɤɢ. ɋɭɬɶ ɦɟɬɨɞɚ ɫɥɟɞɭɟɬ ɢɡ ɟɝɨ 
ɧɚɡɜɚɧɢɹ. Ɉɛɥɚɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɢɳɟɬɫɹ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, 
ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɤɨɧɟɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɨɛɥɚɫɬɟɣ (ɷɥɟɦɟɧɬɨɜ). ȼ ɤɚɠɞɨɦ ɢɡ 
ɷɥɟɦɟɧɬɨɜ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɢɪɚɟɬɫɹ ɜɢɞ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ. Ɂɧɚɱɟɧɢɹ 
ɮɭɧɤɰɢɣ ɧɚ ɝɪɚɧɢɰɚɯ ɷɥɟɦɟɧɬɨɜ (ɭɡɥɚɯ) ɹɜɥɹɸɬɫɹ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱɢ ɢ ɡɚɪɚɧɟɟ 
ɧɟɢɡɜɟɫɬɧɵ. 
Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ. 

1. ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɡɚɞɚɱɢ (ɪɢɫ. 1). 
2. Ɂɚɞɚɧɢɟ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ. 
3. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ. 
4. Ɂɚɞɚɧɢɟ ɧɚɝɪɭɡɤɢ. 
5.  ȼɵɛɨɪ ɭɡɥɚ, ɩɨ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ ɜɟɫɬɢɫɶ ɫɪɚɜɧɟɧɢɟ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɢ 

ɆɄɗ. 
6. Ⱥɧɚɥɢɡ ɩɨɝɪɟɲɧɨɫɬɢ.  

 
Ʉɨɞ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSYS. 
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Ɋɢɫ.1. ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɜ ANSYS. 

Ɍɚɛɥɢɰɚ 1. 

ɂɫɤɨɦɚɹ ɜɟɥɢɱɢɧɚ Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ 
ɪɟɲɟɧɢɟ Ɋɟɲɟɧɢɟ ɜ ANSYS 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 

ɪɚɫɱɺɬɨɜ 

   9% 

 
ȼɵɜɨɞɵ: 

1. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ANSYS ɥɟɝɨɤ ɜ ɩɨɧɢɦɚɧɢɢ, ɫɬɪɭɤɬɭɪɚ ɩɪɨɝɪɚɦɦɵ ɢ 
ɯɨɞɚ ɪɟɲɟɧɢɹ ɩɨɲɚɝɨɜɚɹ, ɱɬɨ ɫɜɨɞɢɬ ɨɲɢɛɤɢ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɢɥɢ 
ɦɨɞɟɥɢ ɧɚɝɪɭɠɟɧɢɹ ɤ ɦɢɧɢɦɭɦɭ.  

2. ANSYS ɩɪɢɦɟɧɢɦ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨ ɬɟɨɪɢɢ ɭɩɪɭɝɨɫɬɢ. 
3. Ɉɫɜɨɟɧɢɟ ɧɚ ANSYS’e ɷɥɟɦɟɧɬɚɪɧɵɯ ɡɚɞɚɱ, ɩɪɨɜɟɪɹɟɦɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢ, 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɢɨɛɪɟɬɟɧɢɸ ɨɩɵɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɡɚɞɚɱ. ɗɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɫɢɬ ɭɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ 
ɪɚɫɱɟɬɨɜ.  
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