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ɋȿɄɐɂə 19. ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɉɊɈɐȿɋɋɈȼ ɉɊɂ ɌɊȺɇɋɉɈɊɌɂɊɈȼɄȿ 
ɇȿɎɌɂ ɂ ȽȺɁȺ. 

- ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 
ɜɟɥɢɱɢɧ, ɛɥɢɡɤɢɯ ɤ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚν 

- ɫɭɦɦɚɪɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɟɦɟɧɧɵ ɩɨ ɞɥɢɧɟ ɬɪɭɛɵ, ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɹɬ ɨɬ ɞɟɣɫɬɜɢɹ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬ ɜɟɫɚ ɫɚɦɨɣ ɬɪɭɛɵ ɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɧɟɮɬɢ, ɚ ɬɚɤɠɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢ 
ɜɵɬɚɥɤɢɜɚɸɳɟɣ ɫɢɥɵ ɜɨɞɵɹν 

- ɢɡɦɟɧɟɧɢɟ ɭɫɥɨɜɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɬɪɭɛɵ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ (ɜɨɞɚ)  ɭɫɥɨɠɧɹɸɬ ɩɪɨɰɟɫɫɵ 
ɞɟɮɨɪɦɚɰɢɢ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɧɟɮɬɟɩɪɨɜɨɞɚ ɫ ɭɱɟɬɨɦ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɪɟɞɵ. 

- ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ γγ0 ξ γθ0 Ɇɩɚ. 
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Ɏ.ɘ. Ɇɚɪɤɚɭɫɤɚɫ  
ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɩɪɨɮɟɫɫɨɪΝɉέȼέΝȻɭɪɤɨɜ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

Ɉɫɧɨɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɩɪɨɰɟɫɫɨɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɢ 
ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟ-ɝɚɡɨɩɪɨɜɨɞɚɯ ɹɜɥɹɟɬɫɹ ɫɜɚɪɤɚ. Ɉɞɧɢɦ ɢɡ ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɦɚɝɢɫɬɪɚɥɶɧɵɦ, ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɝɨ, ɛɟɡɨɩɚɫɧɨɝɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɫɪɨɤɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɫɜɚɪɤɟ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢɥɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɡɧɢɤɚɸɬ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ. ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɫɜɚɪɤɢ, ɤɨɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ 
ɦɟɬɚɥɥɚ, ɢ ɜ ɩɪɨɰɟɫɫɟ ɩɨɫɥɟɞɭɸɳɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɨɧɢ ɫɭɳɟɫɬɜɟɧɧɨ ɢɡɦɟɧɹɸɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ, ɡɧɚɤɭ, ɯɚɪɚɤɬɟɪɭ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɬɨɦ ɢɥɢ ɢɧɨɦ ɫɟɱɟɧɢɢ ɢ ɢɯ ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɜɪɟɦɟɧɧɵɦɢ. ȼɪɟɦɟɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɞɟɮɨɪɦɚɰɢɢ ɩɨ ɦɟɪɟ ɨɯɥɚɠɞɟɧɢɹ ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨɞɹɬ ɜ ɨɫɬɚɬɨɱɧɵɟ, ɤɨɬɨɪɵɟ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɭɳɟɫɬɜɭɸɬ ɜ ɦɟɬɚɥɥɟ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɞɚɥɶɧɟɣɲɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɦɟɬɚɥɥɚ ɞɟɮɨɪɦɚɰɢɣ, ɮɨɪɦɢɪɭɸɬɫɹ ɩɟɪɟɦɟɳɟɧɢɹ 
ɫɜɚɪɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɡɚ ɫɱɟɬ ɷɬɨɝɨ ɜɨɡɧɢɤɚɟɬ ɮɨɪɦɨɢɡɦɟɧɟɧɢɟ ɫɜɚɪɢɜɚɟɦɵɯ ɢɡɞɟɥɢɣ. Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ 
ɧɟɫɤɨɥɶɤɨ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɯ ɜɢɞɨɜ ɮɨɪɦɨɢɡɦɟɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɨɹɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɨ ɢɥɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɤɨɦɛɢɧɚɰɢɹɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɉɪɢɧɹɬɨ ɪɚɡɥɢɱɚɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɩɥɨɫɤɨɫɬɢ ɫɜɚɪɢɜɚɟɦɵɯ ɥɢɫɬɨɜ - ɩɪɨɞɨɥɶɧɨɟ 
ɭɤɨɪɨɱɟɧɢɟ ɨɬ ɩɪɨɞɨɥɶɧɨɣ ɭɫɚɞɤɢ ɦɟɬɚɥɥɚ, ɩɨɩɟɪɟɱɧɨɟ ɭɤɨɪɨɱɟɧɢɟ ɨɬ ɩɨɩɟɪɟɱɧɨɣ ɭɫɚɞɤɢ, ɢɡɝɢɛ ɜ ɩɥɨɫɤɨɫɬɢ. 
ɋɜɹɡɚɧɨ ɷɬɨ ɫɨ ɫɥɨɠɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɦɢ ɩɨɜɵɲɟɧɢɟɦ ɪɚɛɨɱɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɪɚɫɲɢɪɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɛɨɬɨɣ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞɚɯ, 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɚɪɤɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ, ɤɨɧɮɢɝɭɪɚɰɢɹ ɢ ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɫɨɡɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬ. ɞ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɜɚɪɤɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɠɟɬ ɨɤɚɡɵɜɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɫɜɹɡɢ ɫ 
ɢɡɦɟɧɟɧɢɟɦ ɭɫɥɨɜɢɣ ɡɚɤɪɟɩɥɟɧɢɹ ɫɜɚɪɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. 

Ɉɫɬɚɬɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɟɮɨɪɦɚɰɢɢ ɜ ɫɜɚɪɧɵɯ ɢɡɞɟɥɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɚɬɶ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɧɚɭɤɚ ɫɞɟɥɚɥɚ ɛɨɥɶɲɨɣ ɩɪɨɪɵɜ ɜ ɫɜɚɪɤɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɍɜɟɥɢɱɢɥɚɫɶ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ, ɤɚɱɟɫɬɜɨ 
ɫɜɚɪɧɵɯ ɲɜɨɜ. Ⱥɜɚɪɢɣ ɧɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɬɚɥɨ ɦɟɧɶɲɟ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɜɚɪɧɨɝɨ ɲɜɚ 
ɧɚ ɭɱɚɫɬɤɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɜ ɩɪɨɝɪɚɦɦɟ ANSYS. ANSYS ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɪɚɫɱɺɬɧɵɦ 
ɩɪɨɝɪɚɦɦɧɵɦ ɤɨɦɩɥɟɤɫɨɦ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɦɟɬɨɞɟ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɦɨɧɨ- ɢ 
ɦɧɨɝɨɞɢɫɰɢɩɥɢɧɚɪɧɵɯ ɪɚɫɱɺɬɨɜ. 
 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 
Ɋɚɫɱɟɬ ANSYS 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɫ ɩɨɦɨɳɶɸ ɬɪɟɯɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɪɟɲɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɡɚɞɚɱɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɧɚɯɨɞɹɳɟɣɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɜɟɫɚ ɨɬ ɝɪɭɧɬɚ ɧɚɫɵɩɤɢ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦ 1 ɦ ɞɥɢɧɵ ɬɪɭɛɵ ɫɨ ɫɜɚɪɧɵɦ ɲɜɨɦ. 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢμ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ȿ = β*1011ɉɚ, ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ Ȟ = 0,3. 

ȼɧɭɬɪɟɧɧɟ ɞɚɜɥɟɧɢɟ Ɋ=7,ζηɆɉɚ, Ɇɉɚɪɝɪ 86,35054  

ɗɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɝɪɚɦɦɟ 
ɋɨɡɞɚɧɢɟ ɦɨɞɟɥɢ 

Toolbox-> Analysis systems->Static Structural 
ɋɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ (ȼ ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɡɚɞɚɟɬɫɹ ɢɡɨɬɪɨɩɧɵɣ ɦɚɬɟɪɢɚɥ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ) 
Engineering Data-> Outline Pane ->Material>Structural steel ->Engineering Data-> Properties Pane 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ɋɨɡɞɚɧɢɟ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ȼ ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɦɨɞɟɥɶ ɫɨɡɞɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɦɢɬɢɜɨɜ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɤɢ.μ 
ɉɥɨɫɤɨɫɬɶ XYPlane: Geometry-> Sketching-> Draw-> Rectangle-> Rectangle-> Rectangle-> Ellipse 
ɉɨɫɬɪɨɢɦ ɫɜɚɪɧɨɣ ɲɨɜ: Geometry-> Sketching-> Draw-> Rectangle 
ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɤɢ: Project Shematic-> Model-> Mesh-> Previer Surface-> Mesh Generate 
ɉɨ ɩɪɨɞɟɥɚɧɧɵɦ ɨɩɟɪɚɰɢɹɦ ɩɨɥɭɱɚɟɦ ɪɟɲɟɧɢɟ. ɋɥɟɞɭɸɳɢɣ ɲɚɝ ɡɚɞɚɧɢɟ ɧɚɝɪɭɡɨɤ.  
ɗɤɜɢɜɚɥɟɧɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ Ɇɢɡɟɫɭ 
Solution-> Equivalent Stress->Solve 
ɋɭɦɦɚɪɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ 
Solution-> Total Deformation->Solve 
 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɚɪɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ 

 
Ɋɢɫ 1. Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ  ɧɚɩɪɹɠɟɧɢɣ  ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

 
Ɋɢɫ 2. ɋɭɦɦɚɪɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵμ 
1. ɇɚɢɛɨɥɶɲɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɧɚ ɫɜɚɪɧɨɦ ɲɜɟν 
β. ɉɢɤɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɧɚɯɨɞɹɬɫɹ ɧɚ ɤɪɨɦɤɚɯν. 
γ. ɋɭɦɦɚɪɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟɫɭɳɟɫɬɜɟɧɧɵ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. ɌɚɪɚɧΝȼέȾέΝɋɜɚɪɤɚΝɦɚɝɢɫɬɪɚɥɶɧɵɯΝɬɪɭɛɨɩɪɨɜɨɞɨɜΝɢΝɤɨɧɫɬɪɭɤɰɢɣέΝ— ɆέΝμΝɇɟɞɪɚ,Ν1λιίέΝ— 3κ4Νɫέ 
2. ɆɭɫɬɚɮɢɧΝɎέɆέΝɋɜɚɪɤɚΝɬɪɭɛɨɩɪɨɜɨɞɨɜέΝ – ɆɨɫɤɜɚέμΝɇɟɞɪɚ,Ν2ίί2έΝ–34ιΝɫέ 
3.  ɋɇɢɉΝ2έί5έί6-κ5έΝɆɚɝɢɫɬɪɚɥɶɧɵɟΝɬɪɭɛɨɩɪɨɜɨɞɵέΝ– ɆέμΝɋɬɪɨɣɢɡɞɚɬ,Ν2ίίί 
4. ȼɋɇΝί12Ν– κκέΝɋɬɪɨɢɬɟɥɶɫɬɜɨΝɦɚɝɢɫɬɪɚɥɶɧɵɯΝɢΝɩɪɨɦɵɫɥɨɜɵɯΝɬɪɭɛɨɩɪɨɜɨɞɨɜέΝ– ɆέμΝȼɇɂɂɋɌ,Ν1λκλέ 
5. ɊȾΝ 153Ν – 006 – ί2έΝ ɂɧɫɬɪɭɤɰɢɹΝ ɩɨΝ ɬɟɯɧɨɥɨɝɢɢΝ ɫɜɚɪɤɢΝ ɩɪɢΝ ɫɬɪɨɢɬɟɥɶɫɬɜɟΝ ɢΝ ɤɚɩɢɬɚɥɶɧɨɦΝ ɪɟɦɨɧɬɟΝ

ɦɚɝɢɫɬɪɚɥɶɧɵɯΝɧɟɮɬɟɩɪɨɜɨɞɨɜέΝ– ɆέμΝȺɈΝȼɇɂɂɋɌ,Ν2ίί2έ 
6. ɑɢɝɚɪɟɜΝȺέȼέ,ΝɄɪɚɜɱɭɤΝȺέɋέ,ΝɋɦɚɥɸɤΝȺέɎέΝAnsys ɞɥɹΝɢɧɠɟɧɟɪɨɜμΝɋɩɪɚɜέɩɨɫɨɛɢɟέΝ–ɆέμΝɆɚɲɢɧɨɫɬɪɨɟɧɢɟΝ1,Ν2ίί4έ-

512ɫέ 
 


