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1. ɉɅȺɇɂɊɍȿɆɕȿ ɊȿɁɍɅɖɌȺɌɕ ɈȻɍɑȿɇɂə ɉɈ ȾɂɋɐɂɉɅɂɇȿ 
(ɆɈȾɍɅɘ), ɋɈɈɌɇȿɋȿɇɇɕȿ ɋ ɉɅȺɇɂɊɍȿɆɕɆɂ ɊȿɁɍɅɖɌȺɌȺɆɂ 
ɈɋȼɈȿɇɂə ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ ɉɊɈȽɊȺɆɆɕ 

ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɧɚɧɢɹɦ ɢ 
ɭɦɟɧɢɹɦ ɫɬɭɞɟɧɬɚ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ ɢ ɜɢɞɵ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ ɢ ɨɬɱɟɬɧɨɫɬɢ. 

ɉɪɨɝɪɚɦɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
• ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɫɬɚɧɞɚɪɬɨɦ (ɋɍɈɋ 3++) ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ):01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ 
ɢɧɮɨɪɦɚɬɢɤɚ»; 

• Ɉɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɩɨɞɝɨɬɨɜɤɢ 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ»; 

• ɍɱɟɛɧɵɦ ɩɥɚɧɨɦ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 01.03.02 
«ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ». 

 

ɉɪɢ ɨɫɜɨɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ ɩɥɚɧɢɪɭɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɈɉɈɉ ɧɚ ɨɫɧɨɜɟ ɋɍɈɋ 3++ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 01.03.02 
«ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ» (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ) 

Ʉɨɞ ɤɨɦɩɟɬɟɧɰɢɢ 
ɩɨ ɋɍɈɋ 3++ 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɤɨɦɩɟɬɟɧɰɢɢ 

 Ɉɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ 

ɈɉɄɋ-2 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɚɞɚɩɬɢɪɨɜɚɬɶ ɢ ɪɚɡɜɢɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦɵ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ 

ɈɉɄɋ-3 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɪɚɡɪɚɛɚɬɵɜɚɬɶ, ɩɪɢɦɟɧɹɬɶ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɶɸɬɟɪɧɵɟ ɫɢɫɬɟɦɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɈɉɄɋ-4 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ ɫɥɨɠɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ ɢ ɩɚɪɚɞɢɝɦɵ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

 ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ (ɨɛɹɡɚɬɟɥɶɧɵɟ) 
ɉɄɋɨ-1 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɪɚɛɨɬɤɭ, ɨɬɥɚɞɤɭ, ɩɪɨɜɟɪɤɭ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɪɟɮɚɤɬɨɪɢɧɝ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ 

 

Ⱦɥɹ ɤɚɬɟɝɨɪɢɣ «ɡɧɚɬɶ, ɭɦɟɬɶ, ɜɥɚɞɟɬɶ» ɩɥɚɧɢɪɭɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɛɭɱɟɧɢɹ (ɊɈ), ɜɧɨɫɹɳɢɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɨɜɧɹɯ ɜɤɥɚɞ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɤɨɦɩɟɬɟɧɰɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ 
(ɬɚɛɥ. 1).
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Ɍɚɛɥɢɰɚ 1. ɂɧɞɢɤɚɬɨɪɵ ɞɨɫɬɢɠɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

1 2 3 

Ʉɨɦɩɟɬɟɧɰɢɹ: ɤɨɞ ɩɨ ɋɍɈɋ 
3++, ɮɨɪɦɭɥɢɪɨɜɤɚ 

ɂɧɞɢɤɚɬɨɪɵ Ɏɨɪɦɵ ɢ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɪɚɡɜɢɬɢɸ ɤɨɦɩɟɬɟɧɰɢɢ 

ɈɉɄɋ-2 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ, 
ɚɞɚɩɬɢɪɨɜɚɬɶ ɢ ɪɚɡɜɢɜɚɬɶ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ, ɫɢɫɬɟɦɵ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦɵ 
ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ 
ɪɟɚɥɢɡɚɰɢɢ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ 
ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ 

ɁɇȺɌɖ 

- ɩɨɧɹɬɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɡɚɞɚɱɢ, ɱɢɫɥɟɧɧɨɝɨ 
ɦɟɬɨɞɚ, ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɚɥɝɨɪɢɬɦɚ; ɨɫɧɨɜɧɵɟ 
ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɢ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɧɚɯɨɠɞɟɧɢɹ 
ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ 

- ɨɫɧɨɜɧɵɟ ɚɥɝɨɪɢɬɦɵ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ 
ɩɪɨɛɥɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɨɫɧɨɜɵ ɢɯ ɨɫɭɳɟɫɬɜɢɦɨɫɬɢ ɢ ɨɫɧɨɜɧɵɟ ɩɪɢёɦɵ 
ɚɧɚɥɢɡɚ ɢɯ ɱɢɫɥɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ (ɜɤɥɸɱɚɹ 
ɛɚɡɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɢɢ ɜɨɡɦɭɳɟɧɢɣ ɡɚɞɚɱ 
ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ) ɢ ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ 

- ɱɢɫɥɟɧɧɵɟ ɢ ɩɪɢɛɥɢɠɟɧɧɵɟ ɦɟɬɨɞɵ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɢɯ ɫɢɫɬɟɦ 

ɍɆȿɌɖ 

- ɜɵɛɢɪɚɬɶ ɚɞɟɤɜɚɬɧɵɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ, ɩɪɨɜɟɞɟɧɢɟ ɩɪɟɞ- ɢ 
ɩɨɫɬɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 

- ɜɵɩɨɥɧɹɬɶ ɨɰɟɧɤɭ ɢ ɜɵɛɨɪ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ 
ɪɟɲɟɧɢɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ 

- ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɣ ɡɚɞɚɱɢ 

ȼɅȺȾȿɌɖ 

- ɦɟɬɨɞɚɦɢ ɩɪɢɛɥɢɠɟɧɢɹ ɮɭɧɤɰɢɣ, ɱɢɫɥɟɧɧɨɝɨ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɢ ɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, 
ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 
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ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 

- ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ ɥɨɝɢɱɟɫɤɢɯ 

ɪɚɫɫɭɠɞɟɧɢɣ 

 

ɈɉɄɋ-3 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɪɚɡɪɚɛɚɬɵɜɚɬɶ, 
ɩɪɢɦɟɧɹɬɶ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɫɢɫɬɟɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɜ ɨɛɥɚɫɬɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɁɇȺɌɖ 

- ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɚɧɚɥɢɬɢɱɟɫɤɢɟ 
ɢ ɢɦɢɬɚɰɢɨɧɧɵɟ ɦɨɞɟɥɢ 

ɍɆȿɌɖ 

- ɜɵɩɨɥɧɹɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚ 
ɦɢɤɪɨ- ɢ ɦɚɤɪɨ-ɭɪɨɜɧɹɯ, ɚɧɚɥɢɡ ɨɲɢɛɨɤ ɪɟɡɭɥɶɬɚɬɨɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ȼɅȺȾȿɌɖ 

- ȼɥɚɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 

ɈɉɄɋ-4 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɪɚɡɪɚɛɨɬɤɭ ɫɥɨɠɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɹ 
ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ ɢ 
ɩɚɪɚɞɢɝɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ɁɇȺɌɖ 

- ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɨɥɨɝɢɢ ɢ ɩɚɪɚɞɢɝɦɵ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɍɆȿɌɖ 

- ɫɨɡɞɚɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ ɫɢɫɬɟɦɵ ɫɨɝɥɚɫɧɨ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ 

 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 

ɉɄɋɨ-1 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɪɚɡɪɚɛɨɬɤɭ, ɨɬɥɚɞɤɭ, ɩɪɨɜɟɪɤɭ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ 
ɪɟɮɚɤɬɨɪɢɧɝ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ 

ɁɇȺɌɖ 

- ɫɢɧɬɚɤɫɢɫ ɢ ɫɟɦɚɧɬɢɤɭ ɫɨɜɪɟɦɟɧɧɵɯ ɹɡɵɤɨɜ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɍɆȿɌɖ 

- ɫɨɫɬɚɜɥɹɬɶ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬɥɚɞɤɭ ɩɪɨɝɪɚɦɦ ɧɚ 
ɫɨɜɪɟɦɟɧɧɵɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ȼɅȺȾȿɌɖ 

- ɦɟɬɨɞɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 



7 

 

1 2 3 

- ɧɚɜɵɤɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɢɥɹɬɨɪɨɜ, 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ ɢ ɨɬɥɚɞɱɢɤɨɜ 

- ɧɚɜɵɤɚɦɢ ɫɨɫɬɚɜɥɟɧɢɹ ɢ ɨɬɥɚɞɤɢ ɩɪɨɝɪɚɦɦ ɜ 
ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɫɪɟɞɫɬɜɚɯ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
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2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ 
ɉɊɈȽɊȺɆɆɕ 

Ⱦɢɫɰɢɩɥɢɧɚ ɜɯɨɞɢɬ ɜ ɛɥɨɤ Ȼ1 «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɛɚɤɚɥɚɜɪɢɚɬɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 01.03.02 «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ 
ɢɧɮɨɪɦɚɬɢɤɚ». 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ:  Ɉɫɧɨɜɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ;   Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ. 

Ɉɫɜɨɟɧɢɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ:  Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ;  ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ. 

Ɉɫɜɨɟɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɱɟɬɨɦ 
ɦɚɬɪɢɰɵ ɤɨɦɩɟɬɟɧɰɢɣ ɈɉɈɉ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ): 01.03.02 

ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ . 
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3. ɈȻɔȿɆ ȾɂɋɐɂɉɅɂɇɕ 

Ɉɛɳɢɣ ɨɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 4 ɡɚɱɟɬɧɵɟ ɟɞɢɧɢɰɵ(ɡ.ɟ.), 144 ɚɤɚɞɟɦɢɱɟɫɤɢɯ 
ɱɚɫɚ (108 ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ ɱɚɫɨɜ). ȼ ɬɨɦ ɱɢɫɥɟ: 
1 ɫɟɦɟɫɬɪ – 4 ɡ.ɟ. (144 ɚɤ.ɱ.). 

Ɍɚɛɥɢɰɚ 2. Ɉɛɴёɦ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɜɢɞɚɦ ɭɱɟɛɧɵɯ ɡɚɧɹɬɢɣ (ɜ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚɯ) 

ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

Ɉɛɴɟɦ ɩɨ ɫɟɦɟɫɬɪɚɦ, ɚɤɚɞ. ɱ. 

ȼɫɟɝɨ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɟɦɟɫɬɪɨɜ ɨɫɜɨɟɧɢɹ 
ɞɢɫɰɢɩɥɢɧɵ 

1 

Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ 144 144 

Ⱥɭɞɢɬɨɪɧɚɹ ɪɚɛɨɬɚ* 54 54 

Ʌɟɤɰɢɢ (Ʌ) 18 18 

ɋɟɦɢɧɚɪɵ (ɋ) 36 36 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɋɊ) 90 90 

ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɥɟɤɰɢɣ 

2.25 2.25 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 4.5 4.5 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɷɤɡɚɦɟɧɭ 30 30 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 6 6 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ 3 3 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 44.25 44.25 

ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  ɗɤɡɚɦɟɧ 
 *ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɮɨɪɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ
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4. ɋɈȾȿɊɀȺɇɂȿ ȾɂɋɐɂɉɅɂɇɕ, ɋɌɊɍɄɌɍɊɂɊɈȼȺɇɇɈȿ ɉɈ ɆɈȾɍɅəɆ ɍɑȿȻɇɈɃ ȾɂɋɐɂɉɅɂɇɕ ɋ ɍɄȺɁȺɇɂȿɆ 
ɈɌȼȿȾȿɇɇɈȽɈ ɇȺ ɇɂɏ ɄɈɅɂɑȿɋɌȼȺ ȺɄȺȾȿɆɂɑȿɋɄɂɏ ɂɅɂ ȺɋɌɊɈɇɈɆɂɑȿɋɄɂɏ ɑȺɋɈȼ ɂ ȼɂȾɈȼ ɍɑȿȻɇɕɏ 
ɁȺɇəɌɂɃ 

Ɍɚɛɥɢɰɚ 3. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

№ ɩ/ɩ Ɍɟɦɚ (ɧɚɡɜɚɧɢɟ) ɦɨɞɭɥɹ 

ȼɢɞɵ ɡɚɧɹɬɢɣ*, ɱɚɫɵ Ʉɨɦɩɟɬɟɧɰɢɢ, 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɡɚ 

ɬɟɦɨɣ (ɤɨɞ ɩɨ ɋɍɈɋ 
3++) 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ 

Ʌ ɋ ɅɊ ɋɊ 
ɋɪɨɤ 

(ɧɟɞɟɥɹ) Ɏɨɪɦɵ 

Ȼɚɥɥɵ 

(ɦɢɧ/ 
ɦɚɤɫ) 

1 ɫɟɦɟɫɬɪ 

1 
ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ  ɪɚɫɱɟɬɧɵɯ 
ɫɟɬɨɤ ɜ ANS�S ICEM CFD 

6 12 0 20 
ɈɉɄɋ-2, ɈɉɄɋ-3, 

ɈɉɄɋ-4, ɉɄɋɨ-1 
6 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 1 

12/20 

ɂɌɈȽɈ: 12/20 

2 

ɉɨɫɬɪɨɟɧɢɟ ɧɟɪɟɝɭɥɹɪɧɵɯ 
ɪɚɫɱɟɬɧɵɯ ɫɟɬɨɤ ɜ ANS�S ICEM 
CFD 

8 14 0 23 
ɈɉɄɋ-2, ɈɉɄɋ-3, 

ɈɉɄɋ-4, ɉɄɋɨ-1 
13 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 2 

18/30 

ɂɌɈȽɈ: 18/30 

3 
Ɋɚɫɱɟɬ ɡɚɞɚɱ  ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɢ 
ɝɚɡɨɞɢɧɚɦɢɤɢ ɜ ANS�S Fl."'- 4 10 0 17 

ɈɉɄɋ-2, ɈɉɄɋ-3, 

ɈɉɄɋ-4, ɉɄɋɨ-1 
18 

Ɋɭɛɟɠɧɵɣ ɤɨɧɬɪɨɥɶ 12/20 

ɂɌɈȽɈ: 12/20 

4 ɗɤɡɚɦɟɧ - - - 30 - - - 18/30 

 ɂɌɈȽɈ ɡɚ ɫɟɦɟɫɬɪ 18 36 0 90 - - - 60/100 

*ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɮɨɪɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ  
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ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɟ ɩɨ ɬɟɦɚɦ (ɦɨɞɭɥɹɦ) 

№, 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɨɞɭɥɹ, ɫɨɞɟɪɠɚɧɢɟ ɑɚɫɵ 

1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ  ɪɚɫɱɟɬɧɵɯ ɫɟɬɨɤ ɜ ANSYS ICEM CFD  

 Ʌɟɤɰɢɢ 6 

1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɝɟɤɫɚɷɞɪɚɥɶɧɵɯ ɫɟɬɨɤ 2 

1.2 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɞɥɹ 2D-ɦɨɞɟɥɢ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ 2 

1.3 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɞɥɹ 2D-ɦɨɞɟɥɢ ɚɜɬɨɦɨɛɢɥɹ 2 

 ɋɟɦɢɧɚɪɵ 12 

ɋ1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɞɥɹ 3D-ɦɨɞɟɥɢ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛ 2 

ɋ1.2 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɞɥɹ ɝɟɨɦɟɬɪɢɢ ɫɮɟɪɚ-ɤɭɛ 2 

ɋ1.3 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɜ ɬɪɭɛɟ ɫ ɜɧɭɬɪɟɧɧɟɣ ɥɨɩɚɬɤɨɣ 2 

ɋ1.4 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɜ ɤɨɥɟɧɟ ɬɪɭɛɵ 2 

ɋ1.5 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɫɧɢɡɭ ɜɜɟɪɯ ɞɥɹ ɪɟɲɟɬɱɚɬɨɝɨ ɪɭɥɹ. ɑ.1 2 

ɋ1.6 ɉɨɫɬɪɨɟɧɢɟ ɪɟɝɭɥɹɪɧɨɣ ɫɟɬɤɢ ɫɧɢɡɭ ɜɜɟɪɯ ɞɥɹ ɪɟɲɟɬɱɚɬɨɝɨ ɪɭɥɹ. ɑ.2 2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 20 

ɋɊ1.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 0.75 

ɋɊ1.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.5 

ɋɊ1.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ1.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 14.75 

   

2 ɉɨɫɬɪɨɟɧɢɟ ɧɟɪɟɝɭɥɹɪɧɵɯ ɪɚɫɱɟɬɧɵɯ ɫɟɬɨɤ ɜ ANSYS ICEM CFD  

 Ʌɟɤɰɢɢ 8 

2.1 ɉɨɫɬɪɨɟɧɢɟ ɝɟɨɦɟɬɪɢɢ ɜ ANSYS ICEM CFD 2 

2.2 ɉɨɫɬɪɨɟɧɢɟ ɬɟɬɪɚɷɞɪɚɥɶɧɵɯ ɫɟɬɨɤ 2 

2.3 Ɍɟɬɪɚɷɞɪɚɥɶɧɨ-ɩɪɢɡɦɚɬɢɱɟɫɤɚɹ ɫɟɬɤɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɪɭɥɹ 2 

2.4 Ɍɟɬɪɚɷɞɪɚɥɶɧɚɹ ɫɟɬɤɚ ɜ ɩɨɪɲɧɟɜɨɦ ɤɥɚɩɚɧɟ 2 

 ɋɟɦɢɧɚɪɵ 14 

ɋ2.1 Ɍɟɬɪɚɷɞɪɚɥɶɧɨ-ɩɪɢɡɦɚɬɢɱɟɫɤɚɹ ɫɟɬɤɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɜɟɪɬɨɥɟɬɚ 2 

ɋ2.2 ɋɥɢɹɧɢɟ ɬɟɬɪɚɷɞɪɚɥɶɧɨɣ ɢ ɝɟɤɫɚɷɞɪɚɥɶɧɨɣ ɫɟɬɨɤ ɜ ɝɢɛɪɢɞɧɨɣ ɬɪɭɛɟ 2 

ɋ2.3 Ɇɭɥɶɬɢɡɨɧɧɚɹ ɫɟɬɤɚ ɜ ɩɟɪɟɯɨɞɧɨɦ ɤɚɧɚɥɟ ɤɜɚɞɪɚɬ-ɤɪɭɝ. ɑ.1 2 

ɋ2.4 Ɇɭɥɶɬɢɡɨɧɧɚɹ ɫɟɬɤɚ ɜ ɩɟɪɟɯɨɞɧɨɦ ɤɚɧɚɥɟ ɤɜɚɞɪɚɬ-ɤɪɭɝ. ɑ.2 2 

ɋ2.5 Ɍɟɬɪɚɷɞɪɚɥɶɧɨ-ɩɪɢɡɦɚɬɢɱɟɫɤɚɹ ɫɟɬɤɚ ɞɥɹ ɚɨɪɬɵ 2 

ɋ2.6 
ɉɪɢɦɟɧɟɧɢɟ ɫɤɨɥɶɡɹɳɟɣ ɫɟɬɤɢ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɬɟɱɟɧɢɹ 

2 

ɋ2.7 
ɉɪɢɦɟɧɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɟɬɨɤ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɬɟɱɟɧɢɹ ɜ 
ɡɚɩɨɪɧɨɦ ɤɥɚɩɚɧɟ 

2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 23 

ɋɊ2.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1 

ɋɊ2.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.75 

ɋɊ2.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ2.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 17.25 

   

3 Ɋɚɫɱɟɬ ɡɚɞɚɱ  ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɢ ɝɚɡɨɞɢɧɚɦɢɤɢ ɜ ANSYS Fluent  

 Ʌɟɤɰɢɢ 4 

3.1 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɤɨɥɟɧɟ-

ɫɦɟɫɢɬɟɥɟ 
2 

3.2 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɢ ɬɟɩɥɨɨɛɦɟɧɚ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 

2 

 ɋɟɦɢɧɚɪɵ 10 
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ɋ3.1 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜɧɟɲɧɟɝɨ ɬɟɱɟɧɢɹ ɫɠɢɦɚɟɦɨɝɨ ɝɚɡɚ 2 

ɋ3.2 
ɉɪɢɦɟɧɟɧɢɟ ɧɟɤɨɧɮɨɪɦɧɨɣ ɫɟɬɤɢ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɬɟɱɟɧɢɹ ɜ 
ɫɥɨɠɧɨɣ ɝɟɨɦɟɬɪɢɢ 

2 

ɋ3.3 
ɉɪɢɦɟɧɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɜɪɚɳɚɸɳɢɯɫɹ ɫɢɫɬɟɦ ɨɬɫɱɟɬɚ ɜ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɬɟɱɟɧɢɹ ɜ ɰɢɤɥɨɧɟ 

2 

ɋ3.4 
ɉɪɢɦɟɧɟɧɢɟ ɦɨɞɟɥɢ ɩɥɨɫɤɨɫɬɢ ɫɦɟɲɟɧɢɹ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɬɟɱɟɧɢɹ ɜ ɫɬɭɩɟɧɢ ɤɨɦɩɪɟɫɫɨɪɚ 

2 

ɋ3.5 Ɉɛɪɚɛɨɬɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ- 2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 17 

ɋɊ3.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 0.5 

ɋɊ3.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.25 

ɋɊ3.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ 3 

ɋɊ3.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 12.25 

   

4 ɗɤɡɚɦɟɧ 30 

ɋɊ4.1 ɉɨɞɝɨɬɨɜɤɚ ɤ ɷɤɡɚɦɟɧɭ 30 
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5. ɍɑȿȻɇɈ-ɆȿɌɈȾɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ 
ɊȺȻɈɌɕ ɋɌɍȾȿɇɌɈȼ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ: 
1. Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɞɢɫɰɢɩɥɢɧɵ. 
2. ɍɱɟɛɧɚɹ ɥɢɬɟɪɚɬɭɪɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ �Ɋɚɡɞɟɥ 7 Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ 

ɞɢɫɰɢɩɥɢɧɵ]. 
3. ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» 

�Ɋɚɡɞɟɥ 8 Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ]. 
4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ �Ɋɚɡɞɟɥ 9 

Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ], ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ 
ɫɬɭɞɟɧɬɚ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɭɱɟɛɧɵɦ ɡɚɧɹɬɢɹɦ, ɜɵɩɨɥɧɟɧɢɢ ɞɨɦɚɲɧɢɯ ɪɚɛɨɬ, 
ɩɨɞɝɨɬɨɜɤɟ ɤ ɤɨɧɬɪɨɥɶɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɢ ɚɬɬɟɫɬɚɰɢɹɦ. 

5. Ʉɨɦɩɥɟɤɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ. 
ɋɬɭɞɟɧɬɵ ɩɨɥɭɱɚɸɬ ɞɨɫɬɭɩ ɤ ɭɤɚɡɚɧɧɵɦ ɦɚɬɟɪɢɚɥɚɦ ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɡɚɧɹɬɢɹ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ. 
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6. ɎɈɇȾ ɈɐȿɇɈɑɇɕɏ ɋɊȿȾɋɌȼ ȾɅə ɉɊɈȼȿȾȿɇɂə ɌȿɄɍɓȿȽɈ 
ɄɈɇɌɊɈɅə ɂ ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ ɋɌɍȾȿɇɌɈȼ ɉɈ 
ȾɂɋɐɂɉɅɂɇȿ 

Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ (ɎɈɋ) ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɩɟɪɟɱɧɟ 
ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ (ɪɚɡɞɟɥ 1). ɎɈɋ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɴɟɤɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɫɬɢɠɟɧɢɹ ɜɫɟɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ, ɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɞɥɹ ɞɢɫɰɢɩɥɢɧɵ. 

ɎɈɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ:  ɩɟɪɟɱɟɧɶ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ;  ɨɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ;  ɬɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɢɥɢ ɢɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɡɧɚɧɢɣ, 
ɭɦɟɧɢɣ, ɜɥɚɞɟɧɢɣ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ;  ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, 
ɜɥɚɞɟɧɢɣ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɤɨɦɩɟɬɟɧɰɢɣ. 

Ʉɨɧɬɪɨɥɶ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ 
ɬɟɤɭɳɟɦ ɤɨɧɬɪɨɥɟ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɆȽɌɍ ɢɦ. ɇ.ɗ. 
Ȼɚɭɦɚɧɚ. 

ɎɈɋ ɹɜɥɹɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɞɚɧɧɨɣ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɟ ɞɢɫɰɢɩɥɢɧɵ. 
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7. ɉȿɊȿɑȿɇɖ ɍɑȿȻɇɈɃ ɅɂɌȿɊȺɌɍɊɕ ɂ ȾɈɉɈɅɇɂɌȿɅɖɇɕɏ 
ɆȺɌȿɊɂȺɅɈȼ, ɇȿɈȻɏɈȾɂɆɕɏ ȾɅə ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

Ʌɢɬɟɪɚɬɭɪɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

1. Ɇɭɪɚɲɨɜ Ɇ. ȼ., ɉɚɧɢɧ ɋ. Ⱦ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSYS : ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ / 
Ɇɭɪɚɲɨɜ Ɇ. ȼ., ɉɚɧɢɧ ɋ. Ⱦ. ; ɆȽɌɍ ɢɦ. ɇ. ɗ. Ȼɚɭɦɚɧɚ. - Ɇ. : ɂɡɞ-ɜɨ ɆȽɌɍ ɢɦ. ɇ. ɗ. 
Ȼɚɭɦɚɧɚ, 2009. - 40 ɫ. : ɢɥ. - Ȼɢɛɥɢɨɝɪ.: ɫ. 39. 
2. Ʉɪɚɫɧɨɜɫɤɢɣ ȿ. ȿ. Ɋɟɲɟɧɢɟ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɬɟɪɦɨɦɟɯɚɧɢɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ANSYS : ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ / 
Ʉɪɚɫɧɨɜɫɤɢɣ ȿ. ȿ. ; ɪɟɞ. Ɂɚɪɭɛɢɧ ȼ. ɋ. ; ɆȽɌɍ ɢɦ. ɇ. ɗ. Ȼɚɭɦɚɧɚ. - Ɇ. : ɂɡɞ-ɜɨ ɆȽɌɍ ɢɦ. 
ɇ. ɗ. Ȼɚɭɦɚɧɚ, 2008. - 87 ɫ. : ɢɥ. - Ȼɢɛɥɢɨɝɪ.: ɫ. 85. 
3. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɉɄ ANSYS 17.0 ɍɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / Ɏɟɞɨɪɨɜɚ ɇ.ɇ., ȼɚɥɶɝɟɪ ɋ.Ⱥ., Ɂɚɯɚɪɨɜɚ ɘ.ȼ. - 2016. - URL: 

http://www.iprbookshop.ru/68793.html. 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

4.      Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɝɢɞɪɨɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɉɄ ANS�S 17.0 ɍɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / Ɏɟɞɨɪɨɜɚ ɇ.ɇ., ȼɚɥɶɝɟɪ ɋ.Ⱥ., Ɂɚɯɚɪɨɜɚ ɘ.ȼ. - 2016. - URL: 

http://www.iprbookshop.ru/68793.html. 

5.     Ʌɸɛɢɦɨɜ Ⱥ. Ʉ., ɒɚɛɚɪɨɜɚ Ʌ. ȼ. Ɇɟɬɨɞɵ ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɫɟɬɨɤ ɜ ɩɚɤɟɬɟ ANS�S 
ICEM CFD : ɷɥɟɤɬɪɨɧɧɨɟ ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ /  Ʌɸɛɢɦɨɜ Ⱥ. Ʉ., ɒɚɛɚɪɨɜɚ Ʌ. ȼ.; 
ɇɢɠɟɝɨɪɨɞɫɤɢɣ ɝɨɫɭɧɢɜɟɪɫɢɬɟɬ. – ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ:  ɇɢɠɟɝɨɪɨɞɫɤɢɣ ɝɨɫɭɧɢɜɟɪɫɢɬɟɬ,  
2011. – 25 ɫ. : ɢɥ. - Ȼɢɛɥɢɨɝɪ.:  24  . 
6.      Ɇɨɥɱɚɧɨɜ Ⱥ. Ɇ., ɓɟɪɛɚɤɨɜ Ɇ. Ⱥ., əɧɵɲɟɜ Ⱦ.ɋ., Ʉɭɩɪɢɤɨɜ Ɇ. ɘ., Ȼɵɤɨɜ Ʌ. ȼ. 
ɉɨɫɬɪɨɟɧɢɟ ɫɟɬɨɤ ɜ ɡɚɞɚɱɚɯ ɚɜɢɚɰɢɨɧɧɨɣ ɢ ɤɨɫɦɢɱɟɫɤɨɣ ɬɟɯɧɢɤɢ /  Ɇɨɥɱɚɧɨɜ Ⱥ. Ɇ., 
ɓɟɪɛɚɤɨɜ Ɇ. Ⱥ., əɧɵɲɟɜ Ⱦ. ɋ., Ʉɭɩɪɢɤɨɜ Ɇ. ɘ., Ȼɵɤɨɜ Ʌ. ȼ.; ɆȺɂ – Ɇɨɫɤɜɚ, 2013. – 260 

ɫ. : ɢɥ. - Ȼɢɛɥɢɨɝɪ.:  260  . 
7.     ɒɚɛɥɢɣ Ʌ. ɋ., Ʉɪɢɜɰɨɜ Ⱥ. ȼ. Ɋɚɫɱɟɬ ɫɜɟɪɯɡɜɭɤɨɜɨɝɨ ɬɟɱɟɧɢɹ ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɜ ANS�S 
Fl."'- : ɷɥɟɤɬɪɨɧ. ɦɟɬɨɞ. ɭɤɚɡɚɧɢɹ ɤ ɥɚɛ. ɪɚɛɨɬɚɦ / ɒɚɛɥɢɣ Ʌ. ɋ., Ʉɪɢɜɰɨɜ Ⱥ. ȼ. ; ɋɚɦɚɪ. 
ɝɨɫ. ɚɷɪɨɤɨɫɦ. ɭɧ-ɬ ɢɦ. ɋ.ɉ. Ʉɨɪɨɥɟɜɚ – ɋɚɦɚɪɚ, 2013. – 55 ɫ. : ɢɥ. 
8.    ɒɚɛɥɢɣ Ʌ. ɋ., Ʉɪɢɜɰɨɜ Ⱥ. ȼ., Ʉɨɥɦɚɤɨɜɚ Ⱦ. Ⱥ. Ʉɨɦɩɶɸɬɟɪɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɢɩɨɜɵɯ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɜɢɝɚɬɟɥɟɣ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜ 
ANS�S Fl."'-: ɭɱɟɛ. ɩɨɫɨɛɢɟ  / ɒɚɛɥɢɣ Ʌ. ɋ., Ʉɪɢɜɰɨɜ Ⱥ. ȼ., Ʉɨɥɦɚɤɨɜɚ Ⱦ. Ⱥ.; ɋɚɦɚɪɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ  – ɋɚɦɚɪɚ: ɂɡɞ-ɜɨ ɋɚɦɚɪ. ɭɧ-ɬɚ, 2017. – 108 ɫ.: ɢɥ. - Ȼɢɛɥɢɨɝɪ.:  103  . 
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8. ɉȿɊȿɑȿɇɖ ɊȿɋɍɊɋɈȼ ɋȿɌɂ ɂɇɌȿɊɇȿɌ, ɊȿɄɈɆȿɇȾɍȿɆɕɏ ȾɅə 
ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɊȺȻɈɌɕ ɉɊɂ ɈɋȼɈȿɇɂɂ ȾɂɋɐɂɉɅɂɇɕ 

1. ɋɚɣɬ ɤɚɮɟɞɪɵ «ɉɪɢɤɥɚɞɧɚɹ ɦɚɬɟɦɚɬɢɤɚ, ɢɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ»: 
https://mf.bmstu.ru/info/faculty/kf/caf/k3/ 

2. Ɉɬɤɪɵɬɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɝɪɭɩɩɚ ɤɚɮɟɞɪɵ ɜ ɫɨɰɢɚɥɶɧɨɣ ɫɟɬɢ «ȼɄɨɧɬɚɤɬɟ»: 
http://vk.com/ 

3. Ɋɨɫɫɢɣɫɤɚɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ. http://www.rsl.ru. 

4. Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɩɭɛɥɢɱɧɚɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ Ɋɨɫɫɢɢ. http://www.gpntb.ru. 

5. Ȼɢɛɥɢɨɬɟɤɚ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ. http://library.bmstu.ru. 

6. ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɄɎ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ. http://library.bmstu-

kaluga.ru. 

7. ɇɚɭɱɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ http://eLIBRARY.RU. 

8. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ ɢɡɞɚɬɟɥɶɫɬɜɚ «Ʌɚɧɶ» http://e.lanbook.com. 

9. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɧɥɚɣɧ» 
http://biblioclub.ru. 

10. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «IPR�(((,» http://www.iprbookshop.ru. 

11. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ (ɗȻɋ) «ɘɪɚɣɬ» https://biblio-online.ru. 

12. ɐɟɧɬɪɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ Ɇɢɧɨɛɪɧɚɭɤɢ ɊɎ. www.edulib.ru. 

13. ȿɞɢɧɚɹ ɤɨɥɥɟɤɰɢɹ ɰɢɮɪɨɜɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ http://school-collection.edu.ru. 

14. Ɏɟɞɟɪɚɥɶɧɵɣ ɰɟɧɬɪ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. http://fcior.edu.ru. 
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http://elibrary.ru/
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9. ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ȾɅə ɋɌɍȾȿɇɌɈȼ ɉɈ ɈɋȼɈȿɇɂɘ 
ȾɂɋɐɂɉɅɂɇɕ 

ɉɪɢɫɬɭɩɚɹ ɤ ɪɚɛɨɬɟ, ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ 
ɧɢɠɟɫɥɟɞɭɸɳɢɟ ɩɨɥɨɠɟɧɢɹ. 

Ⱦɢɫɰɢɩɥɢɧɚ ɩɨɫɬɪɨɟɧɚ ɩɨ ɦɨɞɭɥɶɧɨɦɭ ɩɪɢɧɰɢɩɭ, ɤɚɠɞɵɣ ɦɨɞɭɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɥɨɝɢɱɟɫɤɢ ɡɚɜɟɪɲɟɧɧɵɣ ɪɚɡɞɟɥ ɤɭɪɫɚ. Ⱦɢɫɰɢɩɥɢɧɚ ɞɟɥɢɬɫɹ ɧɚ ɱɟɬɵɪɟ ɦɨɞɭɥɹ 
(ɜɤɥɸɱɚɹ ɷɤɡɚɦɟɧ). 

ɇɚ ɩɟɪɜɨɦ ɡɚɧɹɬɢɢ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɞɥɹ ɞɨɫɬɭɩɚ ɤ ɤɨɦɩɥɟɤɫɭ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɞɢɫɰɢɩɥɢɧɟ. 
Ʌɟɤɰɢɨɧɧɵɟ ɡɚɧɹɬɢɹ ɩɨɫɜɹɳɟɧɵ ɪɚɫɫɦɨɬɪɟɧɢɸ ɤɥɸɱɟɜɵɯ, ɛɚɡɨɜɵɯ ɩɨɥɨɠɟɧɢɣ 

ɤɭɪɫɚ ɢ ɪɚɡɴɹɫɧɟɧɢɸ ɭɱɟɛɧɵɯ ɡɚɞɚɧɢɣ, ɜɵɧɨɫɢɦɵɯ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɩɪɨɪɚɛɨɬɤɭ. 
ɋɟɦɢɧɚɪɫɤɢɟ ɡɚɧɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɭɫɜɨɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ, 

ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɚɜɵɤɨɜ ɟɟ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɩɪɟɞɦɟɬɧɨɣ 
ɨɛɥɚɫɬɢ ɞɢɫɰɢɩɥɢɧɵ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɭɬɟɦ 
ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ(ɢɥɢ) ɝɪɭɩɩɨɜɵɯ ɤɨɧɫɭɥɶɬɚɰɢɣ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɢɯ ɭɱɚɫɬɢɟ ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɜɵɩɨɥɧɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɛɨɬ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɨɬɞɟɥɶɧɵɟ ɡɚɧɹɬɢɹ ɥɟɤɰɢɨɧɧɨɝɨ 
ɬɢɩɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɟɪɟɞɚɱɭ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛɭɱɚɸɳɢɦɫɹ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ: ɩɪɨɪɚɛɨɬɤɚ 
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɷɤɡɚɦɟɧɭ, ɩɨɞɝɨɬɨɜɤɚ ɤ 
ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ. Ɋɟɡɭɥɶɬɚɬɵ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬɵ 
ɫɬɭɞɟɧɬɨɜ ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɜɢɞɟ ɢɯ ɥɢɱɧɨɝɨ ɪɟɣɬɢɧɝɚ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬɫɹ ɧɚ 
ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɟ ɬɨɥɶɤɨ 
ɩɪɨɪɚɛɨɬɤɭ ɦɚɬɟɪɢɚɥɨɜ ɥɟɤɰɢɨɧɧɨɝɨ ɤɭɪɫɚ, ɧɨ ɢ ɢɯ ɪɚɫɲɢɪɟɧɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɢɫɤɚ, 
ɚɧɚɥɢɡɚ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɤɨɦɩɚɤɬɧɨɦ ɜɢɞɟ ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɢɡ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɜ ɬɟɱɟɧɢɟ ɤɚɠɞɨɝɨ ɦɨɞɭɥɹ, ɟɝɨ ɢɬɨɝɨɜɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɨɰɟɧɨɤ ɩɨ ɫɥɟɞɭɸɳɢɦ ɜɢɞɚɦ ɤɨɧɬɪɨɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: 
- Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 

- Ɋɭɛɟɠɧɵɣ ɤɨɧɬɪɨɥɶ. 
Ɉɫɜɨɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɢ ɟɟ ɭɫɩɟɲɧɨɟ ɡɚɜɟɪɲɟɧɢɟ ɧɚ ɫɬɚɞɢɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɚɬɬɟɫɬɚɰɢɢ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɪɟɝɭɥɹɪɧɨɣ ɪɚɛɨɬɟ ɜɨ ɜɪɟɦɹ ɫɟɦɟɫɬɪɚ ɢ ɩɥɚɧɨɦɟɪɧɨɦ 
ɩɪɨɯɨɠɞɟɧɢɢ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ. ɇɚɛɪɚɬɶ ɪɟɣɬɢɧɝ ɩɨ ɜɫɟɦ ɦɨɞɭɥɹɦ ɜ ɤɚɠɞɨɦ ɫɟɦɟɫɬɪɟ, 
ɩɪɨɣɬɢ ɩɨ ɤɚɠɞɨɦɭ ɦɨɞɭɥɸ ɩɥɚɧɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɬɟɱɟɧɢɟ 
ɷɤɡɚɦɟɧɚɰɢɨɧɧɨɣ ɫɟɫɫɢɢ ɧɟɜɨɡɦɨɠɧɨ. 

Ⱦɥɹ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬɵ ɜ ɫɟɦɟɫɬɪɟ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɜɵɩɨɥɧɢɬɶ ɜɫɟ ɤɨɧɬɪɨɥɶɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ. 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɩɪɨɯɨɞɢɬ ɜ ɮɨɪɦɟ ɷɤɡɚɦɟɧɚ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɫɜɨɟɧɢɟ ɤɥɸɱɟɜɵɯ, ɛɚɡɨɜɵɯ ɩɨɥɨɠɟɧɢɣ ɞɢɫɰɢɩɥɢɧɵ, ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɨɫɧɨɜɭ ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɩɨ ɧɟɣ. 

Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɩɨ ɪɟɣɬɢɧɝɭ 
ɋɬɭɞɟɧɬ, ɜɵɩɨɥɧɢɜɲɢɣ ɜɫɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɡɚɞɚɧɢɹ ɢ ɫɞɚɜɲɢɣ 

ɜɫɟ ɤɨɧɬɪɨɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɥɭɱɚɟɬ ɢɬɨɝɨɜɭɸ ɨɰɟɧɤɭ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɡɚ ɫɟɦɟɫɬɪ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɲɤɚɥɨɣ: 

Ɋɟɣɬɢɧɝ Ɉɰɟɧɤɚ ɧɚ ɷɤɡɚɦɟɧɟ 

85 – 100 ɨɬɥɢɱɧɨ 

71 – 84 ɯɨɪɨɲɨ 
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60 – 70 ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

0 – 59 ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 

Ɉɰɟɧɢɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɜɟɞɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɥɨɠɟɧɢɟɦ ɨ ɬɟɤɭɳɟɦ 
ɤɨɧɬɪɨɥɟ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɫɬɭɞɟɧɬɨɜ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ. 
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10. ɉȿɊȿɑȿɇɖ ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ, ɂɋɉɈɅɖɁɍȿɆɕɏ 
ɉɊɂ ɂɁɍɑȿɇɂɂ ȾɂɋɐɂɉɅɂɇɕ, ȼɄɅɘɑȺə ɉȿɊȿɑȿɇɖ 
ɉɊɈȽɊȺɆɆɇɈȽɈ ɈȻȿɋɉȿɑȿɇɂə, ɂɇɎɈɊɆȺɐɂɈɇɇɕɏ 

ɋɉɊȺȼɈɑɇɕɏ ɋɂɋɌȿɆ ɂ ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɕɏ ȻȺɁ ȾȺɇɇɕɏ 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ: 

 ɗɥɟɤɬɪɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɚɹ ɫɪɟɞɚ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɭɩ ɤ ɭɱɟɛɧɵɦ ɩɥɚɧɚɦ, ɪɚɛɨɱɢɦ ɩɪɨɝɪɚɦɦɚɦ ɞɢɫɰɢɩɥɢɧ (ɦɨɞɭɥɟɣ), 
ɩɪɨɝɪɚɦɦɚɦ ɩɪɚɤɬɢɤ, ɷɥɟɤɬɪɨɧɧɵɦ ɭɱɟɛɧɵɦ ɢɡɞɚɧɢɹɦ ɢ ɷɥɟɤɬɪɨɧɧɵɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ 
ɪɟɫɭɪɫɚɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɪɚɛɨɱɢɯ ɩɪɨɝɪɚɦɦɚɯ ɞɢɫɰɢɩɥɢɧ (ɦɨɞɭɥɟɣ), ɩɪɨɝɪɚɦɦɚɯ ɩɪɚɤɬɢɤ, 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ ɩɨɪɬɮɨɥɢɨ ɨɛɭɱɚɸɳɟɝɨɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɨɯɪɚɧɟɧɢɟ ɟɝɨ ɪɚɛɨɬ 
ɢ ɨɰɟɧɨɤ ɡɚ ɷɬɢ ɪɚɛɨɬɵ. ɉɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɢ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɬɭɞɟɧɬɨɜ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɥɭɠɛ ɩɨ 
ɩɟɪɟɫɵɥɤɟ ɢ ɩɨɥɭɱɟɧɢɸ ɷɥɟɤɬɪɨɧɧɵɯ ɫɨɨɛɳɟɧɢɣ ɦɟɠɞɭ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɫɟɬɢ ɂɧɬɟɪɧɟɬ.   e-ma&l ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɫɜɹɡɢ: eugene.m@mail.ru 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

 ANSYS CFD Premium Solver  Matlab  Visual Studio  Wolfram Research Mathematica 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ: 

 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ƚɚɪɚɧɬ» http://www.garant.ru;  ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɉɥɸɫ» http://www.consultant.ru; 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ: 

 Ɋɟɫɭɪɫ «Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ» http://www.i-mash.ru. 

 ɉɨɪɬɚɥ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ http://www.mashportal.ru. 

 ɉɨɪɬɚɥ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɉɈ ANSYS https://www.ansys.com/ 
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11. ɈɉɂɋȺɇɂȿ ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈɃ ȻȺɁɕ, ɇȿɈȻɏɈȾɂɆɈɃ 
ȾɅə ɂɁɍɑȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

ɉɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

№, 
ɩ/ɩ 

ȼɢɞ ɡɚɧɹɬɢɣ ȼɢɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

1 Ʌɟɤɰɢɢ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɚɭɞɢɬɨɪɢɢ ɫ 
ɦɭɥɶɬɢɦɟɞɢɣɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɪɟɞɫɬɜɚɦɢ 
ɡɜɭɤɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɦɟɸɳɢɦɢ ɜɵɯɨɞ ɜ ɫɟɬɶ 
ɂɧɬɟɪɧɟɬ; ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɨɪɧɵɯ 
ɡɚɧɹɬɢɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɭɱɟɛɧɨɣ ɦɟɛɟɥɶɸ; ɚɭɞɢɬɨɪɢɢ 
ɨɫɧɚɳɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɞɨɫɬɭɩɨɦ ɤ ɛɚɡɚɦ 
ɞɚɧɧɵɯ ɢ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; ɫɬɭɞɢɢ; ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɤɥɚɫɫɵ. 

2 ɋɟɦɢɧɚɪɵ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɚɭɞɢɬɨɪɢɢ ɫ 
ɦɭɥɶɬɢɦɟɞɢɣɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɪɟɞɫɬɜɚɦɢ 
ɡɜɭɤɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɢɦɟɸɳɢɦɢ ɜɵɯɨɞ ɜ ɫɟɬɶ 
ɂɧɬɟɪɧɟɬ; ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɨɪɧɵɯ 
ɡɚɧɹɬɢɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɭɱɟɛɧɨɣ ɦɟɛɟɥɶɸ; ɚɭɞɢɬɨɪɢɢ 
ɨɫɧɚɳɟɧɧɵɟ ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɞɨɫɬɭɩɨɦ ɤ ɛɚɡɚɦ 
ɞɚɧɧɵɯ ɢ ɫɟɬɢ ɂɧɬɟɪɧɟɬ; ɫɬɭɞɢɢ; ɤɨɦɩɶɸɬɟɪɧɵɟ 
ɤɥɚɫɫɵ. 

3 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɢɛɥɢɨɬɟɤɚ, ɢɦɟɸɳɚɹ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɥɹ ɫɬɭɞɟɧɬɨɜ; 
ɜɵɫɬɚɜɨɱɧɵɟ ɡɚɥɵ; ɚɭɞɢɬɨɪɢɢ, ɨɫɧɚɳɟɧɧɵɟ 
ɤɨɦɩɶɸɬɟɪɚɦɢ ɫ ɞɨɫɬɭɩɨɦ ɤ ɫɟɬɢ ɂɧɬɟɪɧɟɬ. 
ɋɨɰɢɨɤɭɥɶɬɭɪɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
ɩɨɡɜɨɥɹɟɬ ɫɬɭɞɟɧɬɭ ɤɚɱɟɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ. 
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