




 

1. ɐȿɅɂ ɂ ɁȺȾȺɑɂ ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

ɐɟɥɶɸ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ MatLab, ANSYSɢ ɨɮɢɫɧɨɣ ɩɪɨɝɪɚɦɦɵ Excel ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ. 

Ɂɚɞɚɱɚ ɞɢɫɰɢɩɥɢɧɵ: 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɬɟɪɮɟɣɫɚ ɩɪɨɝɪɚɦɦ MatLab, ANSYS ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɯ ɦɨɞɟɥɟɣ ɪɚɤɟɬɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɱɚɫɬɟɣ ɬɟɯɧɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ. 

ɉɨɡɧɚɧɢɟ ɩɪɢɪɨɞɵ ɢ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɧɟɦɟɬɚɥɥɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɬɟɯɧɢɤɟ, ɢɡɭɱɟɧɢɟ ɫɩɨɫɨɛɨɜ ɢɯ ɨɛɪɚɛɨɬɤɢ. 

2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ Ɉɉ ȼɈ 

 Ⱦɢɫɰɢɩɥɢɧɚ ɜɯɨɞɢɬ ɜ ɛɚɡɨɜɭɸ ɱɚɫɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɰɢɤɥɚ. Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ 
ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɰɢɤ-
ɥɚ. Ɂɧɚɧɢɹ, ɩɨɥɭɱɚɟɦɵɟ ɜ ɯɨɞɟ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɞɥɹ ɢɡɭɱɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɟɞɦɟɬɨɜ. 
 

3. ɄɈɆɉȿɌȿɇɐɂɂ ɈȻɍɑȺɘЩȿȽɈɋə, ɎɈɊɆɂɊɍȿɆɕȿ ȼ ɊȿɁɍɅɖɌȺ-
Ɍȿ ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɫɥɟɞɭ-
ɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɪɚɡɨɜɚɧɢɹ (ɤɨɦɩɟɬɟɧɰɢɢ): 

- ɫɩɨɫɨɛɧɨɫɬɶɸ ɤɪɢɬɢɱɟɫɤɢ ɨɰɟɧɢɜɚɬɶ ɨɫɧɨɜɧɵɟ ɬɟɨɪɢɢ ɢ ɤɨɧɰɟɩɰɢɢ, ɝɪɚɧɢɰɵ ɢɯ 
ɩɪɢɦɟɧɟɧɢɹ ɈɄ-3 

- ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɚɧɚɥɢɡɭ ɫɨɰɢɚɥɶɧɨ-ɡɧɚɱɢɦɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɤ ɨɬɜɟɬɫɬɜɟɧ-
ɧɨɦɭ ɭɱɚɫɬɢɸ ɜ ɨɛɳɟɫɬɜɟɧɧɨ-ɩɨɥɢɬɢɱɟɫɤɨɣ ɠɢɡɧɢ ɈɄ-6 

- ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɫɮɟɪɟ ɩɭɛɥɢɱ-
ɧɨɣ ɢ ɱɚɫɬɧɨɣ ɠɢɡɧɢ, ɜɥɚɞɟɧɢɟɦ ɦɟɬɨɞɚɦɢ ɩɪɨɩɚɝɚɧɞɵ ɧɚɭɱɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɈɄ-7 

- ɝɨɬɨɜɧɨɫɬɶɸ ɤ ɤɨɦɦɭɧɢɤɚɰɢɢ ɜ ɭɫɬɧɨɣ ɢ ɩɢɫɶɦɟɧɧɨɣ ɮɨɪɦɚɯ ɧɚ ɪɭɫɫɤɨɦ ɢ ɢɧɨ-
ɫɬɪɚɧɧɨɦ ɹɡɵɤɚɯ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɈɉɄ-6 

ɋɬɭɞɟɧɬɵ, ɡɚɜɟɪɲɢɜɲɢɟ ɢɡɭɱɟɧɢɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɞɨɥɠɧɵ 

ɡɧɚɬɶ: 
ɨɫɧɨɜɧɵɟ ɩɪɢёɦɵ ɪɚɛɨɬɵ ɜ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ MatLab, ɢ ɨɮɢɫ-

ɧɨɣ ɩɪɨɝɪɚɦɦɟ Excel; 
ɭɦɟɬɶ: 
ɢɫɫɥɟɞɨɜɚɬɶ ɞɜɢɠɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɦɚɫɫ ɧɚɧɨɫɩɭɬɧɢɤɨɜ, ɢɫ-

ɫɥɟɞɨɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɮɚɡɨɜɵɯ ɬɪɚɟɤɬɨɪɢɣ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɨɫɨɛɵɯ ɬɨɱɟɤ, ɨɩɪɟɞɟɥɹɬɶ ɬɢɩ 
ɨɫɨɛɵɯ ɬɨɱɟɤ, ɩɪɨɜɨɞɢɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ ɨɰɟɧɢɜɚɧɢɟ ɢ ɩɪɨɜɟɪɤɭ ɝɢɩɨɬɟɡ; 

ɜɥɚɞɟɬɶ: 

ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ MatLab, ANSYSɢ ɨɮɢɫɧɨɣ ɩɪɨɝɪɚɦɦɟ 
Excel. 
 

4. ɆȺɌɊɂɐȺ ɄɈɆɉȿɌȿɇɐɂɃ ɍɑȿȻɇɈɃ ȾɂɋɐɂɉɅɂɇɕ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ  

(ɪɚɡɞɟɥɚ) 
Ʉɨɦɩɟɬɟɧɰɢɢ 

ɈɄ-3 ɈɄ-6 ɈɄ-7 ɈɉɄ-6 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
MatLab ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

+ + + + 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ANSYS ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

+ + + + 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
Ʉɨɦɩɚɫ 3 D ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

+ + + + 



ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɮɢɫɧɨɣ ɩɪɨɝɪɚɦɦɵ Excel ɩɪɢ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɢ 

+ + + + 

 
 

5. ɋɌɊɍɄɌɍɊȺ ȾɂɋɐɂɉɅɂɇɕ  
 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 2 ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰɵ, 72ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚ. 

 

№ 
ɩ/ɩ 

 

Ɍɟɦɚ (ɪɚɡɞɟɥ  
Ⱦɢɫɰɢɩɥɢɧɵ) 

ɋɟ
ɦɟ

ɫɬ
ɪ 

ɇ
ɟɞ

ɟɥ
ɹ 

ȼɢɞɵ ɤɨɧɬɚɤɬɧɨɣ 
ɪɚɛɨɬɵ, ɜɤɥɸɱɚɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ 

ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ ɢ 
ɬɪɭɞɨɟɦɤɨɫɬɶ (ɜ 

ɚɤɚɞɟɦɢɱɟɫɤɢɯ  ɱɚ-
ɫɚɯ) 

Ɏɨɪɦɵ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 
ɭɫɩɟɜɚɟɦɨɫɬɢ  
(ɩɨ ɧɟɞɟɥяɦ  
ɫɟɦɟɫɬɪа) 

Ɏɨɪɦɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 
ɚɬɬɟɫɬɚɰɢɢ (ɩɨ ɫɟɦɟɫɬɪаɦ) 

Ʌɟ
ɤɰ

ɢɢ
 

ɉ
ɪɚ

ɤɬ
ɢɱ

ɟ-
ɫɤ

ɢɟ
 ɡɚ

ɧɹ
ɬɢ

ɹ 

ɋɚ
ɦɨ

ɫɬ
ɨɹ

-
ɬɟ

ɥɶ
ɧɚ

ɹ 
ɪɚ

-
ɛɨ

ɬɚ
 ɫɬ

ɭɞ
ɟɧ

-
ɬɚ

 

1 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶ-
ɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ MatLab ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

6 1-4 4 4 10 

Ʉɨɧɬɪɨɥɶ ɩɨɫɟɳɟɧɢɹ ɡɚɧɹ-
ɬɢɣ. ɉɪɨɜɟɪɤɚ ɨɬɱɟɬɨɜ ɨ 
ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

2 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸ-
ɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ANSYSɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

6 5-8 4 4 8 

Ʉɨɧɬɪɨɥɶ ɩɨɫɟɳɟɧɢɹ ɡɚɧɹ-
ɬɢɣ. ɉɪɨɜɟɪɤɚ ɨɬɱɟɬɨɜ ɨ 
ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

3 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸ-
ɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ANSYSɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

6 
9-

13 
6 4 10 

Ʉɨɧɬɪɨɥɶ ɩɨɫɟɳɟɧɢɹ ɡɚɧɹ-
ɬɢɣ. ɉɪɨɜɟɪɤɚ ɨɬɱɟɬɨɜ ɨ 
ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

4 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɮɢɫɧɨɣ 
ɩɪɨɝɪɚɦɦɵ Excel ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

6 
14-

17 
4 4 9,8 

Ʉɨɧɬɪɨɥɶ ɩɨɫɟɳɟɧɢɹ ɡɚɧɹ-
ɬɢɣ. ɉɪɨɜɟɪɤɚ ɨɬɱɟɬɨɜ ɨ 
ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɟ. 

ɂɬɨɝɨ: 
18 16 37,8 

 

Ɂɚɱɟɬ (0,2 ɚɤɚɞ. ɱɚɫ)  
6. ɋɈȾȿɊɀȺɇɂȿ ɊȺɁȾȿɅɈȼ ɂ ɌȿɆ ȾɂɋɐɂɉɅɂɇɕ 

6.1 ɅȿɄɐɂɂ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) ɋɨɞɟɪɠɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) 

1  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
MatLab ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

Ɉɫɧɨɜɵ ɪɚɛɨɬɵ ɜ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɩɚɤɟɬɟ MatLab. ɑɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦ ɞɢɮ-
ɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟ-
ɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

2  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ AN-

SYSɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

Ɉɫɧɨɜɵ ɪɚɛɨɬɵ ɜ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɩɚɤɟɬɟ ANSYS.Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢ-
ɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɦɟɬɨɞɨɦ ɮɚɡɨɜɨɣ 
ɩɥɨɫɤɨɫɬɢ. Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 



№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) ɋɨɞɟɪɠɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) 

3 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɜANSYS ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

Ɉɫɧɨɜɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ANSYS. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɪɢɱɧɵɯ 
ɨɩɟɪɚɰɢɣ ɜ ɡɚɞɚɱɚɯ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧ-
ɧɨɣ ɨɪɢɟɧɬɚɰɢɢ. Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

4 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɮɢɫɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ Excelɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɢ 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. Ƚɪɚ-
ɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

6.2 ɉɊȺɄɌɂɑȿɋɄɂȿ ɁȺɇəɌɂə 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) ɋɨɞɟɪɠɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) 

1 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
MatLab ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɜɢɠɟɧɢɹ ɩɪɢ ɩɨɥёɬɟ ɩɨ ɨɤɨɥɨɡɟɦ-
ɧɨɣ ɨɪɛɢɬɟ  ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɩɚɤɟɬɟ 
MatLab. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɦɨɞɟɥɢ-
ɪɨɜɚɧɢɹ. 

2 

 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ANSYS ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɬɨɪɨɝɨ ɩɨ-
ɪɹɞɤɚ ɦɟɬɨɞɨɦ ɮɚɡɨɜɨɣ ɩɥɨɫɤɨɫɬɢ ɜ ɤɨɦɩɶɸɬɟɪ-

ɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɩɚɤɟɬɟ ANSYS. 

3 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ANSYS ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɪɢɟɧɬɚɰɢɢ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ANSYS. 

 

4 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɮɢɫɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ Excel ɩɪɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɢ 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɨɞɧɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɜ 
Excel. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɹ. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɩɪɨɜɟɪɤɚ ɝɢɩɨɬɟɡ. 
ɉɨɫɬɪɨɟɧɢɟ ɞɨɜɟɪɢɬɟɥɶɧɵɯ ɢɧɬɟɪɜɚɥɨɜ. 

 

 

7. ɋȺɆɈɋɌɈəɌȿɅɖɇȺə ɊȺȻɈɌȺ 

№ 

ɩ/ɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ (ɪɚɡɞɟɥɚ) 

Ɏɨɪɦɚ (ɜɢɞ) ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɨɣ ɪɚɛɨɬɵ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 

ɜ ɚɤɚɞɟɦɢɱɟɫɤɢɯ ɱɚɫɚɯ 1  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
MatLab ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɉɨɞɝɨɬɨɜɤɚ ɨɬɱɟɬɚ ɤ ɜɵɩɨɥ-
ɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬ. 
Ɂɚɳɢɬɚ ɪɚɛɨɬɵ Ʉɨɧɫɩɟɤɬ ɩɨ 
ɬɟɦɟ. 
 

10 2  ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ANSYS ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɉɨɞɝɨɬɨɜɤɚ ɤɨɧɫɩɟɤɬɚ ɩɨ 
ɬɟɦɟ. 8 3 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ANSYS ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

ɉɨɞɝɨɬɨɜɤɚ ɨɬɱɟɬɚ ɤ ɜɵɩɨɥ-
ɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨ-
ɬɵ. Ɂɚɳɢɬɚ ɪɚɛɨɬɵ. Ʉɨɧ-
ɫɩɟɤɬ ɩɨ ɬɟɦɟ. 

10 4 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɮɢɫɧɨɣ ɩɪɨ-
ɝɪɚɦɦɵ Excel ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɢ 

ɉɨɞɝɨɬɨɜɤɚ ɨɬɱɟɬɚ ɤ ɜɵɩɨɥ-
ɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨ-
ɬɵ. Ɂɚɳɢɬɚ ɪɚɛɨɬ. Ʉɨɧɫɩɟɤɬ 
ɩɨ ɬɟɦɚɦ. 

9,8 



ɂɬɨɝɨ  37,8 

 

 

ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ:  

1. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɢɯ ɤɨɩɥɟɤ-
ɫɨɜ: ɫɛ. ɭɱɟɛ.-ɦɟɬɨɞ. ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɩɟɰ. 24.05.01 "ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɷɤɫ-
ɩɥɭɚɬɚɰɢɹ ɪɚɤɟɬ ɢ ɪɚɤɟɬɧɨ-ɤɨɫɦ. ɤɨɦɩɥɟɤɫɨɜ"/ ȺɦȽɍ, ɂɎɎ; ɫɨɫɬ.: ȼ. ɋ. Ⱥɝɢɲɟɜ, ȼ. ȼ. 
ɋɟɪɞɚɤɨɜɚ. - Ȼɥɚɝɨɜɟɳɟɧɫɤ: ɂɡɞ-ɜɨ Ⱥɦɭɪ.ɝɨɫ. ɭɧ-ɬɚ, 2017. - 18 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:  
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7795.pdf 

 

8.ɈȻɊȺɁɈȼȺɌȿɅɖɇɕȿ ɌȿɏɇɈɅɈȽɂɂ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɎȽɈɋ ȼɈ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 24.05.01 – «ɉɪɨɟɤɬɢ-
ɪɨɜɚɧɢɟ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɪɚɤɟɬ ɢ ɪɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ»  ɪɟɚɥɢ-
ɡɚɰɢɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɭɱɟɛɧɨɦ 
ɩɪɨɰɟɫɫɟ ɚɤɬɢɜɧɵɯ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɮɨɪɦ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɧɟɚɭɞɢɬɨɪ-
ɧɨɣ ɪɚɛɨɬɨɣ ɢ ɩɪɢɦɟɧɟɧɢɢ ɷɥɟɤɬɪɨɧɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢ-
ɬɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɨɛɭɱɚɸɳɢɯɫɹ. Ʌɟɤɰɢɨɧɧɵɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ ɩɪɨ-
ɜɨɞɹɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɚɞɢɰɢɨɧɧɨɣ, ɚɤɬɢɜɧɨɣ ɢ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɮɨɪɦ ɨɛɭɱɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɷɥɟɤɬɪɨɧɧɨɣ ɮɨɪɦɵ ɨɛɭɱɟɧɢɹ. ɉɪɢ ɱɬɟɧɢɢ ɥɟɤɰɢɣ ɩɨ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɟ ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ ɬɚɤɨɣ ɧɟɢɦɢɬɚɰɢɨɧɧɵɣ ɦɟɬɨɞ ɚɤɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ, ɤɚɤ «ɉɪɨɛɥɟɦɧɚɹ ɥɟɤɰɢɹ». ɉɟɪɟɞ 
ɢɡɭɱɟɧɢɟɦ ɦɨɞɭɥɹ ɨɛɨɡɧɚɱɚɟɬɫɹ ɩɪɨɛɥɟɦɚ, ɧɚ ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɧɚɩɪɚɜɥɟɧ ɜɟɫɶ ɩɨ-
ɫɥɟɞɭɸɳɢɣ ɦɚɬɟɪɢɚɥ ɦɨɞɭɥɹ. ɉɪɢ ɱɬɟɧɢɢ ɥɟɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɭɥɶɬɢɦɟɞɢɣɧɵɟ ɩɪɟɡɟɧ-
ɬɚɰɢɢ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢɟɦ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɨɛɭɱɟ-
ɧɢɹ «Ʉɟɣɫ-ɦɟɬɨɞ»: ɫɬɭɞɟɧɬɚɦ ɜɵɞɚɟɬɫɹ ɡɚɞɚɧɢɟ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ; ɫ 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɨɛɫɭɠɞɚɟɬɫɹ ɰɟɥɶ ɪɚɛɨɬɵ ɢ ɯɨɞ ɟё ɜɵɩɨɥɧɟɧɢɹ; ɰɟɥɶ ɚɧɚɥɢɡɢɪɭɟɬɫɹ ɫ ɪɚɡ-
ɧɵɯ ɬɨɱɟɤ ɡɪɟɧɢɹ, ɜɵɞɜɢɝɚɸɬɫɹ ɝɢɩɨɬɟɡɵ, ɞɟɥɚɸɬɫɹ ɜɵɜɨɞɵ, ɚɧɚɥɢɡɢɪɭɸɬɫɹ ɩɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɤɨɧɬɪɨɥɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɢ 
ɢɬɨɝɨɜɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ.  
9. ɈɐȿɇɈɑɇɕȿ ɋɊȿȾɋɌȼȺ ȾɅə ɉɊɈȼȿȾȿɇɂə ɌȿɄɍЩȿȽɈ ɄɈɇɌɊɈɅə 
ɍɋɉȿȼȺȿɆɈɋɌɂ ɂ ɉɊɈɆȿɀɍɌɈɑɇɈɃ ȺɌɌȿɋɌȺɐɂɂ ɉɈ ɂɌɈȽȺɆ ɈɋȼɈȿ-
ɇɂə ȾɂɋɐɂɉɅɂɇɕ 

Ɉɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ, ɬɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɢɥɢ ɢɧɵɟ ɦɚɬɟ-
ɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɰɟɧɤɢ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪ-
ɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ, ɚ ɬɚɤ ɠɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ 
ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ ɨɬɪɚɠɟɧɵ ɜ ɮɨɧɞɟ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɞɢɫɰɢ-
ɩɥɢɧɟ. 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɚɭɞɢɬɨɪɧɨɣ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɨɣ ɨɛɭɱɚɟɦɵɯ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɚɭɞɢɬɨɪɧɵɯ ɡɚɧɹɬɢɣ ɩɨɫɪɟɞɫɬɜɨɦ ɭɫɬɧɨɝɨ ɨɩɪɨɫɚ,  ɨɫɭ-
ɳɟɫɬɜɥɟɧɢɹ ɥɟɤɰɢɢ ɜ ɮɨɪɦɟ ɞɢɚɥɨɝɚ.  

ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɢɧ ɪɚɡ ɜ ɫɟɦɟɫɬɪ ɜ ɜɢɞɟ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɬɟɫɬɚ. 

Ɂɚɱɟɬ – ɢɬɨɝɨɜɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟ ɭɫɩɟɲɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɫɬɭɞɟɧ-
ɬɚɦɢ ɬɟɤɭɳɟɝɨ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɜɢɞɟ ɭɫɬɧɨɝɨ ɢɥɢ ɩɢɫɶɦɟɧɧɨɝɨ ɬɟɫɬɚ. 

ɇɟ ɡɚɱɬɟɧɨ – ɢɡɥɨɠɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɟɩɨɥɧɨɟ, ɛɟɫɫɢɫɬɟɦɧɨɟ, ɱɬɨ ɩɪɟɩɹɬ-
ɫɬɜɭɟɬ ɭɫɜɨɟɧɢɸ ɩɨɫɥɟɞɭɸɳɟɣ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɲɢɛɤɢ, ɧɟɢɫɩɪɚɜɥɹ-
ɟɦɵɟ ɞɚɠɟ ɫ ɩɨɦɨɳɶɸ ɩɪɟɩɨɞɚɜɚɬɟɥɹ.  

http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7795.pdf


9.1 ɉɪɢɦɟɪɧɵɟ ɜɨɩɪɨɫɵ ɤ ɡɚɱёɬɭ  

1. Ʉɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ MatLab ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨ-
ɥёɬɚ. ɋɬɪɨɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ. 
2. Ɉɫɧɨɜɵ ɪɚɛɨɬɵ ɜ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɩɚɤɟɬɟ MatLab. 

3. ȼɢɞɵ  ɱɢɫɥɟɧɧɵɯ ɪɟɲɟɧɢɣ ɫɢɫɬɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ.  
4. ɋɩɨɫɨɛɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 
5. Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
6. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ANSYS ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ. ɋɬɪɨɟɧɢɟ ɢɧɬɟɪɮɟɣɫɚ. 

7. Ɉɫɧɨɜɵ ɪɚɛɨɬɵ ɜ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɩɚɤɟɬɟ ANSYS. 

8. Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɩɨɥёɬ ɧɚɧɨɫɩɭɬ-
ɧɢɤɨɜ. 

9. ɂɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɦɟɬɨɞɨɦ ɮɚɡɨɜɨɣ ɩɥɨɫɤɨɫɬɢ. 
10. Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
11. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ANSYS ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ 
ɦɨɞɟɥɢɪɨɜɚɧɢɢ 

12. Ɉɫɧɨɜɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ANSYS. 

13. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɪɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɜ ɡɚɞɚɱɚɯ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɨɪɢɟɧ-
ɬɚɰɢɢ ɧɚɧɨɫɩɭɬɧɢɤɨɜ. 
14. Ƚɪɚɮɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
15. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɨɮɢɫɧɨɣ ɩɪɨɝɪɚɦɦɵ Excel ɩɪɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɥёɬɚ 
ɧɚɧɨɫɩɭɬɧɢɤɨɜ. 

10.ɍɑȿȻɇɈ-ɆȿɌɈȾɂɑȿɋɄɈȿ ɂ ɂɇɎɈɊɆȺɐɂɈɇɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ 
ȾɂɋɐɂɉɅɂɇɕ  

ɚ) ɨɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1. Ʉɪɚɫɚɜɢɧ, Ⱥ. ȼ. Ʉɨɦɩɶɸɬɟɪɧɵɣ ɩɪɚɤɬɢɤɭɦ ɜ ɫɪɟɞɟ matlab : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 
ɞɥɹ ɜɭɡɨɜ / Ⱥ. ȼ. Ʉɪɚɫɚɜɢɧ, ə. ȼ. ɀɭɦɚɝɭɥɨɜ. — 2-ɟ ɢɡɞ. — Ɇ. : ɂɡɞɚɬɟɥɶɫɬɜɨ ɘɪɚɣɬ, 
2018. — 277 ɫ. — (ɋɟɪɢɹ : ɍɧɢɜɟɪɫɢɬɟɬɵ Ɋɨɫɫɢɢ). — ISBN 978-5-534-08509-9. — Ɋɟɠɢɦ 
ɞɨɫɬɭɩɚ : HYPERLINK https://www.biblio-online.ru/bcode/425180  

ɛ) ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

1. ȼɟɪɯɨɬɭɪɤɢɧ ȿ.ɘ. ɂɧɬɟɪɮɟɣɫ ɢ ɝɟɧɟɪɢɪɨɜɚɧɢɟ ɫɟɬɤɢ ɜ ANSYS Workbench 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨ ɤɭɪɫɭ «Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ 
ɋȺɉɊ» / ȿ.ɘ. ȼɟɪɯɨɬɭɪɤɢɧ, ȼ.ɇ. ɉɚɳɟɧɤɨ, ȼ.Ȼ. ɉɹɫɟɰɤɢɣ. — ɗɥɟɤɬɪɨɧ.ɬɟɤɫɬɨɜɵɟ ɞɚɧ-
ɧɵɟ. — Ɇ. : Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ɇ.ɗ. Ȼɚɭɦɚɧɚ, 
2013. — 64 c. — 978-5-7038-3691-0. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.iprbookshop.ru/31411.html 

2. ɋɟɪɝɟɟɜɚ Ⱥ.ɋ. Ȼɚɡɨɜɵɟ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ ɜ ɬɟɯɧɢɱɟ-
ɫɤɨɦ ɜɭɡɟ. ɉɚɤɟɬ MS Office (Word, Excel, PowerPoint, Visio), ElectronicWorkbench, 
MATLAB [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ.ɋ. ɋɟɪɝɟɟɜɚ, Ⱥ.ɋ. ɋɢɧɹɜɫɤɚɹ. — 

ɗɥɟɤɬɪɨɧ.ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — ɇɨɜɨɫɢɛɢɪɫɤ: ɋɢɛɢɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɣ ɢ ɢɧɮɨɪɦɚɬɢɤɢ, 2016. — 263 c. — 2227-8397. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.iprbookshop.ru/69537.html 

3. ɉɥɨɯɨɬɧɢɤɨɜ Ʉ.ɗ. Ɇɟɬɨɞɵ ɪɚɡɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɧɚ ɛɚɡɟ ɩɚɤɟɬɚ MATLAB [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɤɭɪɫ ɥɟɤɰɢɣ / Ʉ.ɗ. 
ɉɥɨɯɨɬɧɢɤɨɜ. — ɗɥɟɤɬɪɨɧ.ɬɟɤɫɬɨɜɵɟ ɞɚɧɧɵɟ. — Ɇ. : ɋɈɅɈɇ-ɉɊȿɋɋ, 2017. — 628 c. — 

978-5-91359-211-8. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.iprbookshop.ru/64926.html 

4. Ɋɨɫɫɢɯɢɧ, ɇ.Ⱥ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɬɚɥɟɣ ɷɧɟɪɝɟ-
ɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ANSYS [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɇ.Ⱥ. Ɋɨɫɫɢɯɢɧ. — ɗɥɟɤɬɪɨɧ.ɞɚɧ. — Ɇɨɫɤɜɚ : ɆȽɌɍ ɢɦ. ɇ.ɗ. 
Ȼɚɭɦɚɧɚ, 2010. — 13 ɫ. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://e.lanbook.com/book/52158. 

5. ɒɚɲɭɪɢɧ, ȼ.ɢ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɦɟɯɚɧɢɤɢ ɫɩɥɨɲɧɨɣ ɫɪɟɞɵ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦ-
ɩɥɟɤɫɟ ANSYS [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ȼ.ɢ. ɒɚɲɭɪɢɧ. — ɗɥɟɤɬɪɨɧ.ɞɚɧ. 

https://www.biblio-online.ru/bcode/425180
http://www.iprbookshop.ru/31411.html
http://www.iprbookshop.ru/69537.html
http://www.iprbookshop.ru/64926.html
https://e.lanbook.com/book/52158


— Ɇɨɫɤɜɚ : ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, 2009. — 40 ɫ. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
https://e.lanbook.com/book/52147. 

 

ɜ) ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɫɭɪɫɚ Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

1. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ 
IPRbooks  http://www.iprbookshop.ru/ 

ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ IPRbooks –
 ɧɚɭɱɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɪɟɫɭɪɫ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɨɛɭɱɟɧɢɹ ɜ Ɋɨɫɫɢɢ ɢ ɡɚ ɪɭɛɟɠɨɦ. ɍɧɢɤɚɥɶɧɚɹ 
ɩɥɚɬɮɨɪɦɚ ɗȻɋ IPRbooks ɨɛɴɟɞɢɧɹɟɬ ɧɨɜɟɣɲɢɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɭɱɟɛɧɭɸ ɥɢɰɟɧɡɢ-
ɨɧɧɭɸ ɥɢɬɟɪɚɬɭɪɭ. Ʉɨɧɬɟɧɬ ɗȻɋ IPRbooks ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɜɵɫɲɟɣ ɲɤɨɥɵ, ɋɉɈ, ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɪɚɡɨɜɚ-
ɧɢɹ.  ɗȻɋ IPRbooks  ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɫɨɨɬɜɟɬɫɬɜɭ-
ɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɜ ɫɮɟɪɟ ɨɛɪɚ-
ɡɨɜɚɧɢɹ 

2 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ 
ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «ɂɊȻɂɋ 64» 

ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ Ⱥɦɭɪɫɤɨɝɨ ɝɨɫ-
ɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

3 http://e.lanbook.com 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ 
— ɷɬɨ ɪɟɫɭɪɫ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɤɚɤ ɷɥɟɤɬɪɨɧɧɵɟ 
ɜɟɪɫɢɢ ɤɧɢɝ ɢɡɞɚɬɟɥɶɫɬɜɚ «Ʌɚɧɶ» ɢ ɞɪɭɝɢɯ ɜɟɞɭɳɢɯ 
ɢɡɞɚɬɟɥɶɫɬɜ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɬɚɤ ɢ ɷɥɟɤɬɪɨɧ-
ɧɵɟ ɜɟɪɫɢɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɢɡɞɚɧɢɣ ɩɨ ɟɫɬɟɫɬɜɟɧ-
ɧɵɦ, ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɝɭɦɚɧɢɬɚɪɧɵɦ ɧɚɭɤɚɦ. 

4 Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ MS Windows 7 
Pro 

- DreamSparkPremiumElectronicSoftwareDelivery (3 

years) Renewal ɩɨ ɞɨɝɨɜɨɪɭ - ɋɭɛɥɢɰɟɧɡɢɨɧɧɵɣ ɞɨ-
ɝɨɜɨɪ  № Tr000074357/KHB 17 ɨɬ 01 ɦɚɪɬɚ 2016 
ɝɨɞɚ 

5 Ɉɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ MS Windows 
10 Education 

- DreamSparkPremiumElectronicSoftwareDelivery (3 

years) Renewal ɩɨ ɞɨɝɨɜɨɪɭ - ɋɭɛɥɢɰɟɧɡɢɨɧɧɵɣ ɞɨ-
ɝɨɜɨɪ  № Tr000074357/KHB 17 ɨɬ 01 ɦɚɪɬɚ 2016 
ɝɨɞɚ 

6 MATLAB+SIMULINK  Academic classroom 25 ɩɨ ɞɨɝɨɜɨɪɭ 
№2013.199430/949 ɨɬ 20.11.2013 

7 ANSYS electromagnetics suite - Ⱦɨɝɨɜɨɪ №218 ɨɬ 11.12.2015 

https://e.lanbook.com/book/52147
http://www.iprbookshop.ru/
http://e.lanbook.com/


№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɫɭɪɫɚ Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

8 MS Office 2013/2016 PRO PLUS  ɋɭɛɥɢɰɟɧɡɢɨɧɧɵɣ ɞɨɝɨɜɨɪ  № Tr000027462  ɨɬ 
10.11.2015 

9 ɗȻɋ ɘɊȺɃɌ 

https://www.biblio-online.ru/ 

 

Ɏɨɧɞ ɷɥɟɤɬɪɨɧɧɨɣ ɛɢɛɥɢɨɬɟɤɢ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 
4000 ɧɚɢɦɟɧɨɜɚɧɢɣ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɩɨɥɧɹɟɬɫɹ ɧɨ-
ɜɢɧɤɚɦɢ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɜɨɟɦ ɷɬɨ ɭɱɟɛɧɢɤɢ ɢ 
ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ ɞɥɹ ɜɫɟɯ ɭɪɨɜɧɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬ ɜɟɞɭɳɢɯ ɧɚɭɱɧɵɯ ɲɤɨɥ ɫ ɫɨ-
ɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɜɵɯ ɎȽɈɋɨɜ. 

ɝ) ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɩɢɫɚɧɢɟ 

1 http://www.kerc.msk.ru 

 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ ɢɦ. Ɇ.ȼ. Ʉɟɥɞɵɲɚ. ɇɚ 
ɫɚɣɬɟ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ ɪɚɡɦɟɳɟɧɵ ɩɨɥɧɵɟ ɬɟɤɫɬɵ 
ɩɭɛɥɢɤɚɰɢɣ ɫɨɬɪɭɞɧɢɤɨɜ ɰɟɧɬɪɚ, ɦɚɬɟɪɢɚɥɵ ɤɨɧɮɟ-
ɪɟɧɰɢɣ, ɩɚɬɟɧɬɵ. 

2 https://ecoruspace.me/ 
 

Ʉɨɫɦɨɧɚɜɬɢɤɚ ɢ ɚɜɢɚɰɢɹ. ɇɨɜɨɫɬɢ ɤɨɫɦɨɧɚɜɬɢɤɢ. 
Ɂɚɩɭɫɤɢ ɪɚɤɟɬ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɭɬɧɢɤɨɜ. Ɉɬɤɚɡɵ ɪɚ-
ɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɨɣ ɬɟɯɧɢɤɢ. Ⱥɜɢɚɰɢɹ. ɉɪɨɦɵɲɥɟɧɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ. Ɋɵɧɨɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

3 http://www.gks.ru/ 
 

Ɏɟɞɟɪɚɥɶɧɚɹ ɫɥɭɠɛɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ: 
Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ  ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 

4 www.vniiem.ru ȺɈ «ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɤɨɪɩɨɪɚɰɢɹ «Ʉɨɫɦɢ-
ɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ, ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɭɩɪɚɜɥɹɸɳɢɟ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢɦɟɧɢ 
Ⱥ.Ƚ. ɂɨɫɢɮɶɹɧɚ» 

5 www.laspace.ru ȺɈ «ɇɉɈ ɢɦ. ɋ.Ⱥ. Ʌɚɜɨɱɤɢɧɚ» 

6 www.samspace.ru ȺɈ «Ɋɚɤɟɬɧɨ-ɤɨɫɦɢɱɟɫɤɢɣ ɰɟɧɬɪ «ɉɪɨɝɪɟɫɫ» 

7 http://arc.iki.rssi.ru/Welcome.html ɋɚɣɬ ɂɧɫɬɢɬɭɬɚ Ʉɨɫɦɢɱɟɫɤɢɯ ɂɫɫɥɟɞɨɜɚɧɢɣ 

8 https://scholar.google.ru/ 
 

Google Scholar —ɩɨɢɫɤɨɜɚɹ ɫɢɫɬɟɦɚ ɩɨ ɩɨɥɧɵɦ ɬɟɤ-
ɫɬɚɦ ɧɚɭɱɧɵɯ ɩɭɛɥɢɤɚɰɢɣ ɜɫɟɯ ɮɨɪɦɚɬɨɜ ɢ ɞɢɫɰɢ-
ɩɥɢɧ. 

 

11. ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə ȾɅə ɈȻɍɑȺɘЩɂɏɋə ɉɈ ɈɋȼɈȿ-
ɇɂɘ ȾɂɋɐɂɉɅɂɇɕ 

1. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚɞ ɤɨɧɫɩɟɤɬɨɦ ɥɟɤɰɢɣ ɜɨ ɜɪɟɦɹ 
ɩɪɨɜɟɞɟɧɢɹ ɥɟɤɰɢɢ 

ȼ ɯɨɞɟ ɥɟɤɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ ɜɟɫɬɢ ɤɨɧɫɩɟɤɬɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɛɪɚ-
ɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɤɚɬɟɝɨɪɢɢ, ɮɨɪɦɭɥɢɪɨɜɤɢ, ɪɚɫɤɪɵɜɚɸɳɢɟ ɫɨɞɟɪɠɚɧɢɟ ɬɟɯ ɢɥɢ ɢɧɵɯ 
ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ, ɧɚɭɱɧɵɟ ɜɵɜɨɞɵ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
ɨɩɵɬ ɜ ɨɪɚɬɨɪɫɤɨɦ ɢɫɤɭɫɫɬɜɟ. ɀɟɥɚɬɟɥɶɧɨ ɨɫɬɚɜɢɬɶ ɜ ɪɚɛɨɱɢɯ ɤɨɧɫɩɟɤɬɚɯ ɩɨɥɹ, ɧɚ ɤɨ-
ɬɨɪɵɯ ɞɟɥɚɬɶ ɩɨɦɟɬɤɢ ɢɡ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɞɨɩɨɥɧɹɸɳɢɟ ɦɚɬɟɪɢɚɥ ɩɪɨ-
ɫɥɭɲɚɧɧɨɣ ɥɟɤɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɞɱɟɪɤɢɜɚɸɳɢɟ ɨɫɨɛɭɸ ɜɚɠɧɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɬɟɨɪɟɬɢ-
ɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ. Ɂɚɞɚɜɚɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɸ ɭɬɨɱɧɹɸɳɢɟ ɜɨɩɪɨɫɵ ɫ ɰɟɥɶɸ ɭɹɫɧɟɧɢɹ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɨɥɨɠɟɧɢɣ, ɪɚɡɪɟɲɟɧɢɹ ɫɩɨɪɧɵɯ ɫɢɬɭɚɰɢɣ. 

ȼ ɯɨɞɟ ɩɨɞɝɨɬɨɜɤɢ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɡɚɧɹɬɢɹɦ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɢɬɶ ɨɫɧɨɜɧɭɸ ɥɢ-
ɬɟɪɚɬɭɪɭ, ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ, ɧɨɜɵɦɢ ɩɭɛɥɢɤɚɰɢɹɦɢ ɜ ɩɟɪɢ-
ɨɞɢɱɟɫɤɢɯ ɢɡɞɚɧɢɹɯ: ɠɭɪɧɚɥɚɯ, ɝɚɡɟɬɚɯ ɢ ɬ.ɞ. ɉɪɢ ɷɬɨɦ ɭɱɟɫɬɶ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɩɨɞɚ-
ɜɚɬɟɥɹ ɢ ɬɪɟɛɨɜɚɧɢɹ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ. Ⱦɨɪɚɛɚɬɵɜɚɬɶ ɫɜɨɣ ɤɨɧɫɩɟɤɬ ɥɟɤɰɢɢ, ɞɟɥɚɹ ɜ 
ɧɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɩɢɫɢ ɢɡ ɥɢɬɟɪɚɬɭɪɵ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ ɢ 

http://www.kerc.msk.ru/
https://ecoruspace.me/
http://www.gks.ru/
http://www.vniiem.ru/
http://www.laspace.ru/
http://www.samspace.ru/
http://arc.iki.rssi.ru/Welcome.html
https://scholar.google.ru/


ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɨɣ. ɉɨɞɝɨɬɨɜɢɬɶ ɬɟɡɢɫɵ ɞɥɹ ɜɵɫɬɭɩɥɟɧɢɣ ɩɨ ɜɫɟɦ 
ɭɱɟɛɧɵɦ ɜɨɩɪɨɫɚɦ, ɜɵɧɨɫɢɦɵɦ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɟ ɡɚɧɹɬɢɹ. Ƚɨɬɨɜɹɫɶ ɤ ɞɨɤɥɚɞɭ ɢɥɢ 

ɪɟɮɟɪɚɬɢɜɧɨɦɭ ɫɨɨɛɳɟɧɢɸ, ɨɛɪɚɳɚɬɶɫɹ ɡɚ ɦɟɬɨɞɢɱɟɫɤɨɣ ɩɨɦɨɳɶɸ ɤ ɩɪɟɩɨɞɚɜɚɬɟɥɸ. ɋɨ-
ɫɬɚɜɢɬɶ ɩɥɚɧ-ɤɨɧɫɩɟɤɬ ɫɜɨɟɝɨ ɜɵɫɬɭɩɥɟɧɢɹ. ɉɪɨɞɭɦɚɬɶ ɩɪɢɦɟɪɵ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɟɫɧɨɣ ɫɜɹɡɢ ɢɡɭɱɚɟɦɨɣ ɬɟɨɪɢɢ ɫ ɪɟɚɥɶɧɨɣ ɠɢɡɧɶɸ. ɋɜɨɟɜɪɟɦɟɧɧɨɟ ɢ ɤɚɱɟɫɬɜɟɧɧɨɟ ɜɵ-
ɩɨɥɧɟɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɫɨɛɥɸɞɟɧɢɢ ɧɚɫɬɨɹɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɢ 
ɢɡɭɱɟɧɢɢ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. ɋɬɭɞɟɧɬ ɦɨɠɟɬ ɞɨɩɨɥɧɢɬɶ ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧ-
ɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɜɪɟɦɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, ɧɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɫɩɢɫɤɟ ɪɟɤɨɦɟɧɞɨ-
ɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɭɱɟɛɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɤɭɪɫɨɜɵɯ ɢ ɞɢɩɥɨɦɧɵɯ ɪɚɛɨɬ. 

2. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɬɭɞɟɧɬɚɦ ɩɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɧɚɞ ɢɡɭ-
ɱɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɫɟɦɢɧɚɪɫɤɢɦ ɡɚɧɹɬɢɹɦ 

ȼɚɠɧɨɣ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɜɭɡɟ ɹɜɥɹɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ. 
Ɂɚɞɚɱɟɣ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɝɪɚɦɨɬɧɨɟ ɢ 

ɞɨɫɬɭɩɧɨɟ ɪɚɡɴɹɫɧɟɧɢɟ ɩɪɢɧɰɢɩɨɜ ɢ ɩɪɚɜɢɥ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɩɨɛɭɠɞɟɧɢɟ ɫɬɭɞɟɧɬɨɜ ɤ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ, ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɢɡɭɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɵ ɜ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨ-
ɮɟɫɫɢɨɧɚɥɶɧɨɣ ɪɚɛɨɬɟ ɛɭɞɭɳɟɝɨ ɫɩɟɰɢɚɥɢɫɬɚ. 

ɐɟɥɶ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ - ɧɚɭɱɢɬɶ ɫɬɭɞɟɧɬɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟɨɛ-
ɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɠɟɥɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɫɬɭɞɟɧɬɭ ɧɟɨɛɯɨɞɢɦɨ 
ɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɚɧɧɨɣ ɬɟɦɟ. 

ȼɵɩɨɥɧɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ: 
ɮɨɪɦɭɥɢɪɨɜɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɰɟɥɢ ɪɚɛɨɬɵ; 
ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɚɧɧɨɣ ɬɟ-
ɦɟ; ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɧɢɣ; ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɚ; ɜɵɜɨɞɵ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɡɚɞɚɧɢɹ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɧɤɪɟɬɧɨ- ɩɪɚɤɬɢ-
ɱɟɫɤɢɦɢ ɢ ɬɜɨɪɱɟɫɤɢɦɢ ɡɚɞɚɱɚɦɢ. 

ɇɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢɡɭɱɟɧɢɹ ɬɟɦɵ ɜɵɩɨɥɧɹɸɬɫɹ ɤɨɧɤɪɟɬɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ, 
ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɛɨɪ ɭɦɟɧɢɣ. ɉɪɟɩɨɞɚɜɚɬɟɥɶ ɨɩɨɫɪɟ-
ɞɨɜɚɧɧɨ ɪɭɤɨɜɨɞɢɬ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɫɬɭɞɟɧɬɨɜ, ɤɨɧɫɭɥɶɬɢɪɭɟɬ ɢ ɩɨɞɪɨɛɧɨ 
ɪɚɡɛɢɪɚɟɬ ɫɨ ɫɬɭɞɟɧɬɚɦɢ ɜɨɡɧɢɤɲɢɟ ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɨɛɪɚɳɚɟɬ ɜɧɢ-
ɦɚɧɢɟ ɝɪɭɩɩɵ ɧɚ ɜɨɡɦɨɠɧɵɟ ɨɲɢɛɤɢ. 

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɢɡɭɱɟɧɢɹ ɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɭɫɜɨɟ-
ɧɢɹ ɟɝɨ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɪɨɜɧɹ. ɋɬɭɞɟɧɬɵ, ɭɫɜɨɢɜ ɫɨɞɟɪɠɚɧɢɟ ɬɢɩɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɩɪɢɟɦɨɜ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɩɪɢɫɬɭɩɚɸɬ ɤ ɪɟɲɟɧɢɸ ɬɜɨɪɱɟɫɤɢɯ ɡɚɞɚɱ. ȿɫɥɢ ɭɪɨɜɟɧɶ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ, 
ɞɟɦɨɧɫɬɪɢɪɭɟɦɵɯ ɫɬɭɞɟɧɬɨɦ ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɦ ɨɛɫɥɟɞɨɜɚɧɢɢ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜ-
ɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɫɬɭɞɟɧɬ ɜɧɨɜɶ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɫɬɚɧɞɚɪɬɧɵɦ ɭɩɪɚɠɧɟɧɢɹɦ, ɧɨ ɩɨɞ 
ɛɨɥɟɟ ɩɪɢɫɬɚɥɶɧɵɦ ɧɚɛɥɸɞɟɧɢɟɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 

ɉɨɫɥɟ ɢɡɭɱɟɧɢɹ ɨɬɞɟɥɶɧɨɣ ɬɟɦɵ ɤɭɪɫɚ ɞɢɫɰɢɩɥɢɧɵ, ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɨɰɟɧ-
ɤɭ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

ɇɚɱɢɧɚɹ ɩɨɞɝɨɬɨɜɤɭ ɤ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɡɚɧɹɬɢɸ, ɧɟɨɛɯɨɞɢɦɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɭɤɚɡɚɬɶ 
ɫɬɭɞɟɧɬɚɦ ɫɬɪɚɧɢɰɵ ɜ ɤɨɧɫɩɟɤɬɟ ɥɟɤɰɢɣ, ɪɚɡɞɟɥɵ ɭɱɟɛɧɢɤɨɜ ɢ ɭɱɟɛɧɵɯ ɩɨɫɨɛɢɣ, ɱɬɨɛɵ 
ɨɧɢ ɩɨɥɭɱɢɥɢ ɨɛɳɟɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɟɫɬɟ ɢ ɡɧɚɱɟɧɢɢ ɬɟɦɵ ɜ ɢɡɭɱɚɟɦɨɦ ɤɭɪɫɟ. Ɂɚɬɟɦ 
ɫɥɟɞɭɟɬ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɢɦ ɩɨɪɚɛɨɬɚɬɶ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ, ɫɞɟɥɚɬɶ ɡɚɩɢɫɢ ɩɨ 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɦ ɢɫɬɨɱɧɢɤɚɦ. 

3. Ƚɪɭɩɩɨɜɚɹ ɤɨɧɫɭɥɶɬɚɰɢɹ 

Ɋɚɡɴɹɫɧɟɧɢɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɞɚɧɧɨɣ ɮɨɪɦɵ ɡɚɧɹɬɢɣ, ɧɚɢɛɨɥɟɟ 
ɫɥɨɠɧɵɯ ɜɨɩɪɨɫɨɜ ɢɡɭɱɚɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɐɟɥɶ - ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɢɛɥɢɠɟ-
ɧɢɟ ɨɛɭɱɟɧɢɹ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɢɧɬɟɪɟɫɚɦ ɫ ɭɱɟɬɨɦ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɢ ɹɜɥɹɟɬɫɹ ɪɟ-
ɡɭɥɶɬɚɬɢɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɡɚɤɪɟɩɥɟɧɢɹ ɡɧɚɧɢɣ. 

Ƚɪɭɩɩɨɜɚɹ ɤɨɧɫɭɥɶɬɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 
ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, ɤɨɬɨɪɵɟ ɛɵɥɢ 



ɧɟɞɨɫɬɚɬɨɱɧɨ ɨɫɜɟɳɟɧɵ ɢɥɢ ɫɨɜɫɟɦ ɧɟ ɨɫɜɟɳɟɧɵ ɜ ɩɪɨɰɟɫɫɟ ɥɟɤɰɢɢ; 
ɫ ɰɟɥɶɸ ɨɤɚɡɚɧɢɹ ɩɨɦɨɳɢ ɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ (ɧɚɩɢɫɚɧɢɟ ɪɟɮɟɪɚɬɨɜ, ɜɵɩɨɥ-

ɧɟɧɢɟ ɤɭɪɫɨɜɵɯ ɪɚɛɨɬ, ɫɞɚɱɚ ɷɤɡɚɦɟɧɨɜ, ɩɨɞɝɨɬɨɜɤɚ ɤɨɧɮɟɪɟɧɰɢɣ). 
4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɬɭɞɟɧɬɚɦ ɩɨ ɢɡɭɱɟɧɢɸ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɥɢɬɟ-

ɪɚɬɭɪɵ 

ɗɬɢ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɪɚɫɤɪɵɜɚɸɬ ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɪɟɠɢɦ ɢ ɯɚɪɚɤɬɟɪ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ (ɜ ɬɨɦ ɱɢɫɥɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɧɚɞ ɪɟɤɨɦɟɧɞɨ-
ɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ) ɫ ɭɱɟɬɨɦ ɫɩɟɰɢɮɢɤɢ ɜɵɛɪɚɧɧɨɣ ɫɬɭɞɟɧɬɨɦ ɨɱɧɨɣ ɮɨɪɦɵ. 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɫ ɩɪɨɪɚɛɨɬɤɢ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦ-
ɦɵ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ, ɭɞɟɥɹɹ ɰɟɥɹɦ ɢ ɡɚɞɚɱɚɦ, ɫɬɪɭɤɬɭɪɟ ɢ ɫɨɞɟɪɠɚɧɢɸ ɤɭɪɫɚ. 

ɋɬɭɞɟɧɬɚɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɥɭɱɢɬɶ ɜ ɧɚɭɱɧɨɣ ɛɢɛɥɢɨɬɟɤɟ ɭɧɢɜɟɪɫɢɬɟɬɚ ɭɱɟɛɧɭɸ 
ɥɢɬɟɪɚɬɭɪɭ ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɧɚ ɜɫɟɯ ɜɢɞɚɯ ɚɭɞɢ-
ɬɨɪɧɵɯ ɡɚɧɹɬɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɨ ɢɡɭɱɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ. 

ɍɫɩɟɲɧɨɟ ɨɫɜɨɟɧɢɟ ɤɭɪɫɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɚɤɬɢɜɧɨɟ, ɬɜɨɪɱɟɫɤɨɟ ɭɱɚɫɬɢɟ ɫɬɭɞɟɧɬɚ ɩɭ-
ɬɟɦ ɩɥɚɧɨɦɟɪɧɨɣ, ɩɨɜɫɟɞɧɟɜɧɨɣ ɪɚɛɨɬɵ. 

ȼɫɹ ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɤɭɪɫɚ ɥɢɬɟɪɚɬɭɪɚ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɧɭɸ ɢ 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ, ɩɪɢɜɨɞɢɬɫɹ ɜ ɩ. 10 ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ. Ʉ ɨɫɧɨɜɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɨɬɧɨɫɹɬ-
ɫɹ ɢɫɬɨɱɧɢɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɥɧɨɝɨ ɢ ɬɜɟɪɞɨɝɨ ɭɫɜɨɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɭɱɟɛ-
ɧɢɤɢ ɢ ɭɱɟɛɧɵɟ ɩɨɫɨɛɢɹ). ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɭɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɞɢɤɬɭɟɬ-
ɫɹ ɩɪɟɠɞɟ ɜɫɟɝɨ ɬɟɦ, ɱɬɨ ɜ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɟ (ɭɱɟɛɧɢɤɚɯ) ɡɚɱɚɫɬɭɸ ɨɫɬɚɸɬɫɹ ɧɟɨɫɜɟ-
ɳɟɧɧɵɦɢ ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɨɛɥɟɦɵ, ɚ ɬɚɤɠɟ ɧɟ ɧɚɯɨɞɹɬ ɨɬɪɚɠɟɧɢɟ ɧɨɜɵɟ ɞɨɤɭɦɟɧɬɵ, ɫɨɛɵ-
ɬɢɹ, ɹɜɥɟɧɢɹ, ɧɚɭɱɧɵɟ ɨɬɤɪɵɬɢɹ ɩɨɫɥɟɞɧɢɯ ɥɟɬ. ɉɨɷɬɨɦɭ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ ɪɟ-
ɤɨɦɟɧɞɭɟɬɫɹ ɞɥɹ ɛɨɥɟɟ ɭɝɥɭɛɥɟɧɧɨɝɨ ɢɡɭɱɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

 

 

12. ɆȺɌȿɊɂȺɅɖɇɈ-ɌȿɏɇɂɑȿɋɄɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ȾɂɋɐɂɉɅɂɇɕ  
Ɂɚɧɹɬɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ  ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ 

ɫɨɛɨɣ ɭɱɟɛɧɵɟ ɚɭɞɢɬɨɪɢɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ ɥɟɤɰɢɨɧɧɨɝɨ ɬɢɩɚ, ɡɚɧɹɬɢɣ ɫɟɦɢɧɚɪɫɤɨ-
ɝɨ ɬɢɩɚ, ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɫ ɥɚɛɨɪɚɬɨɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɝɪɭɩɩɨɜɵɯ ɢ ɢɧɞɢɜɢɞɭɚɥɶ-
ɧɵɯ ɤɨɧɫɭɥɶɬɚɰɢɣ, ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ. ɋɩɟɰɢɚɥɶɧɵɟ ɩɨɦɟ-
ɳɟɧɢɹ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɟɛɟɥɶɸ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɨɛɭɱɟ-
ɧɢɹ, ɫɥɭɠɚɳɢɦɢ ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɛɨɥɶɲɨɣ ɚɭɞɢɬɨɪɢɢ. ȼɫɟ ɩɨɦɟ-
ɳɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬɫɹ ɡɚɧɹɬɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɟɣɫɬɜɭɸɳɢɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɢ ɧɨɪɦɚɦ. 

Ʉɚɠɞɵɣ ɨɛɭɱɚɸɳɢɣɫɹ ɨɛɟɫɩɟɱɟɧ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ ɞɨɫɬɭɩɨɦ ɤ 
ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɵɦ ɫɢɫɬɟɦɚɦ ɢ ɤ ɷɥɟɤɬɪɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɫɪɟɞɟ ɭɧɢɜɟɪɫɢɬɟɬɚ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɨɫɧɚɳɟɧ-
ɧɵɯ  ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɨɣ  ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» ɢ ɨɛɟɫɩɟ-
ɱɟɧɢɟɦ ɞɨɫɬɭɩɚ ɜ ɷɥɟɤɬɪɨɧɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɫɪɟɞɭ ɭɧɢɜɟɪɫɢɬɟɬɚ. 


