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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 ɦɚɝɢɫɬɪɚɬɭɪɵ):35.04.02 «Ɍɟɯɧɨɥɨɝɢɹ 
ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ»; 

• Ɉɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɩɨɞɝɨɬɨɜɤɢ 35.04.02 «Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ»; 

• ɍɱɟɛɧɵɦ ɩɥɚɧɨɦ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 35.04.02 
«Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ». 

 

ɉɪɢ ɨɫɜɨɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ ɩɥɚɧɢɪɭɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɈɉɈɉ ɧɚ ɨɫɧɨɜɟ ɋɍɈɋ 3++ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 35.04.02 
«Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ» (ɭɪɨɜɟɧɶ 
ɦɚɝɢɫɬɪɚɬɭɪɵ) 

Ʉɨɞ ɤɨɦɩɟɬɟɧɰɢɢ 
ɩɨ ɋɍɈɋ 3++ 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɤɨɦɩɟɬɟɧɰɢɢ 
 

 
ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ 

 

ɉɄɋ-5 

(35.04.02/31 

Ʌɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ) 

ɋɩɨɫɨɛɟɧ ɫɬɚɜɢɬɶ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɦɟɬɨɞɢɤɢ 
ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɨɫɜɚɢɜɚɬɶ ɧɨɜɵɟ ɦɟɬɨɞɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

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). 



5 
 

Ɍɚɛɥɢɰɚ 1.ɂɧɞɢɤɚɬɨɪɵ ɞɨɫɬɢɠɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 

1 2 3 

Ʉɨɦɩɟɬɟɧɰɢɹ: ɤɨɞ ɩɨ ɋɍɈɋ 
3++, ɮɨɪɦɭɥɢɪɨɜɤɚ 

 

ɂɧɞɢɤɚɬɨɪɵ 
 

Ɏɨɪɦɵ ɢ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɪɚɡɜɢɬɢɸ ɤɨɦɩɟɬɟɧɰɢɢ 

 

ɉɄɋ-5 

(35.04.02/31 

Ʌɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ) 
ɋɩɨɫɨɛɟɧ ɫɬɚɜɢɬɶ ɡɚɞɚɱɢ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɪɚɡɪɚɛɚɬɵɜɚɬɶ 
ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɨɫɜɚɢɜɚɬɶ ɧɨɜɵɟ 
ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɁɇȺɌɖ 

- ɦɟɬɨɞɨɥɨɝɢɸ ɢ ɦɟɬɨɞɵ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

- ɫɨɜɪɟɦɟɧɧɵɟ ɩɪɨɛɥɟɦɵ ɢ ɩɟɪɫɩɟɤɬɢɜɵ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɜ ɨɛɥɚɫɬɢ ɬɟɯɧɨɥɨɝɢɢ 
ɥɟɫɨɡɚɝɨɬɨɜɨɤ ɢ ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ, ɫɨɜɪɟɦɟɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ 

ɍɆȿɌɖ 

- ɜɵɹɜɥɹɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɚɤɬɭɚɥɶɧɵɟ ɧɚɭɱɧɵɟ ɩɪɨɛɥɟɦɵ ɜ ɨɛɥɚɫɬɢ 
ɬɟɯɧɨɥɨɝɢɢ ɥɟɫɨɡɚɝɨɬɨɜɨɤ ɢ ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ, 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɞɪɟɜɟɫɧɵɯ 
ɨɬɯɨɞɨɜ 

- ɫɬɚɜɢɬɶ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɣ 
ɬɟɦɚɬɢɤɟ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ 
ɦɟɬɨɞɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; 
ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɩɪɨɝɪɚɦɦɭ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

- ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɜɚɢɜɚɬɶ ɧɨɜɵɟ ɦɟɬɨɞɵ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɪɟɲɟɧɢɸ ɧɨɜɵɯ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

ȼɅȺȾȿɌɖ 

- ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɨɢɫɤɚ ɢ ɪɟɲɟɧɢɹ ɚɤɬɭɚɥɶɧɵɯ 
ɧɚɭɱɧɵɯ ɩɪɨɛɥɟɦ ɜ ɨɛɥɚɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

- ɧɚɜɵɤɚɦɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɫɜɨɟɝɨ 
ɧɚɭɱɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɜ ɨɛɥɚɫɬɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

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

 



6 

 

2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ 
ɉɊɈȽɊȺɆɆɕ 

Ⱦɢɫɰɢɩɥɢɧɚ ɜɯɨɞɢɬ ɜ ɛɥɨɤ Ȼ1 «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɦɚɝɢɫɬɪɚɬɭɪɵ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 35.04.02 «Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ 
ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ». 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ:  Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɪɟɞɵ ɜ ɥɟɫɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɫɱёɬɚɯ;  ɇɚɭɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɥɟɫɧɨɦ ɤɨɦɩɥɟɤɫɟ. 

Ɉɫɜɨɟɧɢɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ:  Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ;  ɋɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ;  Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ ɢɧɠɟɧɟɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

Ɉɫɜɨɟɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɱɟɬɨɦ 
ɦɚɬɪɢɰɵ ɤɨɦɩɟɬɟɧɰɢɣ ɈɉɈɉɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ (ɭɪɨɜɟɧɶ ɦɚɝɢɫɬɪɚɬɭɪɵ): 35.04.02 

Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 
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3. ɈȻɔȿɆ ȾɂɋɐɂɉɅɂɇɕ 

Ɉɛɳɢɣ ɨɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 2 ɡɚɱɟɬɧɵɟ ɟɞɢɧɢɰɵ(ɡ.ɟ.), 72 ɚɤɚɞɟɦɢɱɟɫɤɢɯ 
ɱɚɫɚ (54 ɚɫɬɪɨɧɨɦɢɱɟɫɤɢɯ ɱɚɫɚ). ȼ ɬɨɦ ɱɢɫɥɟ: 
1 ɫɟɦɟɫɬɪ – 2 ɡ.ɟ. (72 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 72 72 

Ⱥɭɞɢɬɨɪɧɚɹ ɪɚɛɨɬɚ* 36 36 

Ʌɟɤɰɢɢ (Ʌ) 18 18 

ɋɟɦɢɧɚɪɵ (ɋ) 18 18 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɋɊ) 36 36 

ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 2.25 2.25 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 2.25 2.25 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ 3 3 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 28.5 28.5 

ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  Ɂɚɱёɬ 

 
 *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 
Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ 
ɮɨɪɦɵ ɩɪɨɜɟɞɟɧɢɹ ɡɚɧɹɬɢɣ 

Ʉɨɦɩɟɬɟɧɰɢɢ, 
ɡɚɤɪɟɩɥɟɧɧɵɟ ɡɚ 

ɬɟɦɨɣ (ɤɨɞ ɩɨ 
ɋɍɈɋ 3++) 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɛɭɱɟɧɢɹ 

Ʌ ɋ ɅɊ ɋɊ 
Ɏɨɪɦɚ ɩɪɨɜɟɞɟɧɢɹ 

ɡɚɧɹɬɢɣ 
ɑɚɫɵ 

ɋɪɨɤ 

(ɧɟɞɟɥɹ) Ɏɨɪɦɵ 

Ȼɚɥɥɵ 

(ɦɢɧ/ 
ɦɚɤɫ) 

1 ɫɟɦɟɫɬɪ 

1 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞ ɜ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɫɱёɬɚɯ ɢ 
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɜ 
ɥɟɫɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

18 18 - 36 

ɨɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ 

ɫɟɦɢɧɚɪɚɯ ɢ ɥɟɤɰɢɹɯ 

30 ɉɄɋ-5 18 
Ɋɭɛɟɠɧɵɣ 
ɤɨɧɬɪɨɥɶ 

60/100 

 ɂɌɈȽɈ ɡɚ ɫɟɦɟɫɬɪ 18 18 0 36 - 30 - - - 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 

«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɫɱёɬɚɯ 
ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɥɟɫɧɨɝɨ ɤɨɦɩɥɟɤɫɚ» 

 

 

 Ʌɟɤɰɢɢ 18 

1.1 

ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɪɚɫɱёɬɨɜ ɢ ɫɨɡɞɚɧɢɟ ɪɚɫɱёɬɧɵɯ ɦɨɞɭɥɟɣ. 

Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ: ɡɚɝɪɭɡɨɱɧɵɟ 
ɨɛɴɟɞɢɧɹɸɳɢɟ ɦɨɞɭɥɢ, ɦɚɫɫɢɜɵ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɮɚɣɥ-ɩɪɨɝɪɚɦɦɵ, 
ɮɚɣɥ-ɮɭɧɤɰɢɢ, ɩɨɞɩɪɨɝɪɚɦɦɵ. Ɋɚɡɛɢɟɧɢɟ ɨɛɳɟɣ ɪɚɫɱёɬɧɨɣ ɡɚɞɚɱɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɢ ɩɨɞɡɚɞɚɱɢ. ɉɟɪɟɦɟɧɧɵɟ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɫɪɟɞɚɯ. Ɉɛɨɡɧɚɱɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ, ɢɯ ɬɢɩ ɢ ɜɢɞɢɦɨɫɬɶ. Ƚɥɨɛɚɥɶɧɵɟ ɢ 
ɥɨɤɚɥɶɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. ɋɬɪɭɤɬɭɪɢɪɨɜɚɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɦɚɫɫɢɜɵ 
ɢ ɬɢɩɵ ɞɚɧɧɵɯ. Ɉɛɦɟɧ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɦɨɞɭɥɹɦɢ ɢ 
ɩɨɞɩɪɨɝɪɚɦɦɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ. ȼɨɡɦɨɠɧɨɫɬɢ ɢ ɦɟɬɨɞɵ 
ɫɪɟɞɵ Matlab ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɡɚɞɚɱ.   

2 

1.2 

Ɋɚɛɨɬɚ ɫ ɦɚɫɫɢɜɚɦɢ ɞɚɧɧɵɯ. 
Ɇɚɫɫɢɜɵ ɞɚɧɧɵɯ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ. Ɉɞɧɨɦɟɪɧɵɟ, ɞɜɭɦɟɪɧɵɯ ɢ 
ɦɧɨɝɨɦɟɪɧɵɟ ɦɚɫɫɢɜɵ. Ɉɛɴɹɜɥɟɧɢɟ ɦɚɫɫɢɜɨɜ. ɋɟɦɟɣɫɬɜɚ. Ɇɚɬɪɢɱɧɵɟ ɢ 
ɩɨɷɥɟɦɟɧɬɧɵɟ ɨɩɟɪɚɰɢɢ. ɋɥɨɠɟɧɢɟ, ɭɦɧɨɠɟɧɢɟ, ɜɨɡɜɟɞɟɧɢɟ ɜ ɫɬɟɩɟɧɶ 
ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɨɜ ɦɚɬɪɢɱɧɵɦ ɢ ɩɨɷɥɟɦɟɧɬɧɵɦ ɫɩɨɫɨɛɚɦɢ. Ɋɚɫɱёɬ ɜ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ ɨɩɪɟɞɟɥɢɬɟɥɹ ɢ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ. Ɋɚɫɱёɬ 
ɫɨɛɫɬɜɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɢ ɫɨɛɫɬɜɟɧɧɵɯ ɜɟɤɬɨɪɨɜ. Ɋɚɡɛɢɟɧɢɟ ɢ ɫɥɢɹɧɢɟ 
ɦɚɬɪɢɰ. Ɋɚɡɥɨɠɟɧɢɟ ɦɚɬɪɢɰ. Ɉɛɭɫɥɨɜɥɟɧɧɨɫɬɶ ɦɚɬɪɢɰ. ɋɢɫɬɟɦɵ 
ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɦɚɬɪɢɰɵ. Ɇɟɬɨɞ Ƚɚɭɫɫɚ. 

2 

1.3 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ. 
Ɋɚɡɜɟɬɜɥɟɧɢɟ ɜɵɱɢɫɥɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɭɫɥɨɜɢɣ ɢ 
ɩɪɢɧɢɦɚɟɦɵɯ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɮɭɧɤɰɢɹɦɢ. Ȼɥɨɤɢ ɨɩɟɪɚɬɨɪɨɜ 
ɭɫɥɨɜɢɣ. ȼɥɨɠɟɧɧɵɟ ɭɫɥɨɜɢɹ. ȼɵɛɨɪ ɩɪɢɡɧɚɤɨɜ, ɩɨ ɤɨɬɨɪɵɦ 
ɜɵɩɨɥɧɹɸɬɫɹ ɭɫɥɨɜɢɹ. ɍɫɥɨɜɧɵɟ ɢ ɛɟɡɭɫɥɨɜɧɵɟ ɰɢɤɥɵ. ɂɧɞɟɤɫɚɰɢɹ 
ɷɥɟɦɟɧɬɨɜ ɰɢɤɥɨɜ. Ⱦɨɫɪɨɱɧɵɣ ɜɵɯɨɞ ɢɡ ɰɢɤɥɚ. ɋɱёɬɱɢɤɢ ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɟɪɚɰɢɣ ɜ ɰɢɤɥɟ. ȼɥɨɠɟɧɧɵɟ ɰɢɤɥɵ. ɉɪɢɦɟɪɵ ɡɚɞɚɱ ɪɟɲɚɟɦɵɯ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟɦ. ɋɨɪɬɢɪɨɜɤɚ ɷɥɟɦɟɧɬɨɜ ɦɚɫɫɢɜɨɜ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 
ɩɪɢɡɧɚɤɭ. ɉɨɢɫɤ ɧɭɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɦɚɫɫɢɜɟ. ɉɟɪɟɛɨɪ ɜɚɪɢɚɧɬɨɜ 
ɤɨɦɛɢɧɚɰɢɣ ɷɥɟɦɟɧɬɨɜ. 

2 

1.4 

Ɋɟɤɭɪɫɢɜɧɵɟ ɦɟɬɨɞɵ.  

ɂɬɟɪɚɰɢɨɧɧɵɟ ɮɭɧɤɰɢɢ ɩɨ ɜɵɱɢɫɥɟɧɢɸ ɩɨɫɥɟɞɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ. Ɋɟɤɭɪɫɢɜɧɚɹ ɩɪɨɰɟɞɭɪɚ, ɜɵɡɵɜɚɸɳɚɹ ɫɚɦɭ 
ɫɟɛɹ. Ɋɟɤɭɪɫɢɜɧɵɟ ɚɥɝɨɪɢɬɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɢɬɟɪɚɰɢɨɧɧɵɯ ɡɚɞɚɱ. 
Ɂɚɞɚɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɭɫɥɨɜɢɣ ɜɵɯɨɞɚ ɢɡ ɩɪɨɰɟɞɭɪɵ. ɉɪɹɦɨɣ ɢ ɨɛɪɚɬɧɵɣ 
ɪɟɤɭɪɫɢɜɧɵɣ ɯɨɞ. Ɋɚɡɜɟɬɜɥɟɧɧɚɹ ɪɟɤɭɪɫɢɹ ɩɪɢ ɜɵɡɨɜɟ ɧɟɫɤɨɥɶɤɢɯ 
ɩɪɨɰɟɞɭɪ. Ɇɟɯɚɧɢɡɦ ɪɚɛɨɬɵ ɫɬɟɤɚ, ɩɟɪɟɞɚɱɚ ɢ ɯɪɚɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɪɟɤɭɪɫɢɜɧɨɣ ɩɪɨɰɟɞɭɪɵ. ɉɪɢɦɟɧɟɧɢɟ ɪɟɤɭɪɫɢɢ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ 
ɮɚɤɬɨɪɢɚɥɚ, ɞɜɨɢɱɧɨɦ ɩɨɢɫɤɟ, ɱɢɫɥɟɧɧɨɦ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ. 
ɂɬɟɪɚɰɢɨɧɧɵɟ ɨɛɴɟɤɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɟ ɢ ɜ ɥɟɫɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

2 

1.5 

ɑɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɢɯ ɫɢɫɬɟɦ. 

Ɏɭɧɤɰɢɢ Matlabɢ Mathcad ɞɥɹ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɢɯ ɫɢɫɬɟɦ. Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɫ ɯɨɪɨɲɟɣ ɢ ɩɥɨɯɨɣ 
ɧɟɜɹɡɤɨɣ. Ɉɛɡɨɪ ɱɢɫɥɟɧɧɵɯ ɢɬɟɪɚɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ ɞɥɹ ɭɪɚɜɧɟɧɢɣ ɫ 
ɨɞɧɨɣ ɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɟɪɟɦɟɧɧɵɦɢ. Ɇɟɬɨɞ ɤɚɫɚɬɟɥɶɧɵɯ, ɦɟɬɨɞ ɯɨɪɞ, 

2 
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(ɫɟɤɭɳɢɯ), ɦɟɬɨɞ ɩɪɨɫɬɨɣ ɢɬɟɪɚɰɢɢ, ɦɟɬɨɞ Ɂɟɣɞɟɥɹ, ɤɜɚɡɢɧɶɸɬɨɧɨɜɫɤɢɣ 
ɦɟɬɨɞ. Ɂɚɞɚɧɢɟ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ ɩɨɢɫɤ ɪɚɡɧɵɯ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɣ. 
Ɏɭɧɤɰɢɢ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞ ɞɥɹ ɩɨɢɫɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɦɢɧɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ ɨɞɧɨɣ ɢ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ. 

1.6 

Ɋɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
Ɉɛɵɤɧɨɜɟɧɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
ɉɨɪɹɞɨɤ ɭɪɚɜɧɟɧɢɹ. Ɏɭɧɤɰɢɢ ɢ ɫɬɪɭɤɬɭɪɵ Mathad ɢ Matlabɞɥɹ ɪɟɲɟɧɢɹ 
ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɂɚɞɚɱɚ Ʉɨɲɢ ɢ ɤɪɚɟɜɵɟ 
ɡɚɞɚɱɢ. ɑɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɦɟɬɨɞɨɦ Ɋɭɧɝɟ-Ʉɭɬɬɵ ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɢ ɩɟɪɟɦɟɧɧɵɦ ɲɚɝɨɦ. Ɇɟɬɨɞ 
ɫɬɪелɶбɵ ɞɥɹ ɪɟɲɟɧɢɹ ɤɪɚɟɜɵɯ ɡɚɞɚɱ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɜ 
ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ. Ɋɚɡɧɨɫɬɧɵɟ ɫɯɟɦɵ. 

2 

1.7 

Ɇɟɬɨɞɵ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ. 
Ɏɭɧɤɰɢɢ Mathcadɢ Matlabɞɥɹ ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɭɦɨɜ. Ʌɨɤɚɥɶɧɵɟ ɢ 
ɝɥɨɛɚɥɶɧɵɟ ɷɤɫɬɪɟɦɭɦɵ. ɗɤɫɬɪɟɦɭɦɵ ɮɭɧɤɰɢɣ ɨɞɧɨɣ ɢ ɧɟɫɤɨɥɶɤɢɯ 
ɩɟɪɟɦɟɧɧɵɯ. Ƚɪɚɞɢɟɧɬɧɵɟ ɦɟɬɨɞɵ, ɪɟɚɥɢɡɭɟɦɵɟ ɜ ɮɭɧɤɰɢɹɯ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞ ɞɥɹ ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɭɦɨɜ. Ɂɚɞɚɧɢɟ ɮɭɧɤɰɢɣ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɥɹ ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɭɦɨɜ ɩɨ ɜɵɛɪɚɧɧɵɦ ɩɟɪɟɦɟɧɧɵɦ. 
Ɂɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɂɚɞɚɧɢɟ 
ɭɪɚɜɧɟɧɢɟ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ. 

2 

1.8 

Ɂɚɞɚɱɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ. 
Ɂɚɞɚɱɢ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɧɚ ɬɪɚɧɫɩɨɪɬɟ ɢ ɜ 
ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. Ɂɚɞɚɧɢɟ ɭɫɥɨɜɢɣ ɢ ɨɝɪɚɧɢɱɟɧɢɣ 
ɞɥɹ ɞɢɫɤɪɟɬɧɵɯ ɢ ɧɟɩɪɟɪɵɜɧɵɯ ɫɢɫɬɟɦ. ɉɪɢɦɟɧɟɧɢɟ ɪɟɤɭɪɪɟɧɬɧɵɯ 
ɦɟɬɨɞɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. Ɇɟɬɨɞɵ ɝɪɚɞɢɟɧɬɧɨɝɨ 
ɩɨɢɫɤɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ ɢ ɢɯ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ. Ɋɟɲɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɧɵɯ 
ɡɚɞɚɱ ɞɥɹ ɜɵɛɨɪɚ ɷɮɮɟɤɬɢɜɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɟɣɫɬɜɢɣ. 

2 

1.9 

Ɋɚɫɱёɬ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ 

ɋɥɭɱɚɣɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɥɟɫɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɢɡɦɟɧɹɸɳɢɟɫɹ ɜɨ 
ɜɪɟɦɟɧɢ ɢɥɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɟɞɢɧɢɰɚɯ. ȼɡɚɢɦɨɡɚɜɢɫɢɦɵɟ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧ. ɋɥɭɱɚɣɧɵɟ ɮɭɧɤɰɢɢ. Ɋɚɫɱёɬ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ ɧɚ 
ɨɫɧɨɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ. Ɋɚɫɱёɬ ɮɭɧɤɰɢɢ ɫɩɟɤɬɪɚɥɶɧɨɣ 
ɩɥɨɬɧɨɫɬɢ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɪɚɫɱёɬɚɯ. 
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ɋ1.1 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɫɱёɬɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɢɥɶɧɨɝɨ ɰɟɩɧɨɝɨ ɚɩɩɚɪɚɬɚ, ɭɫɢɥɢɹ ɢ ɦɨɳɧɨɫɬɢ ɩɢɥɟɧɢɹ ɢ 
ɧɚɞɜɢɝɚɧɢɹ, ɤɨɦɩɨɧɨɜɤɢ ɦɟɯɚɧɢɡɦɚ ɧɚɞɜɢɝɚɧɢɹ ɜ ɫɪɟɞɚɯ Mathcadɢ 
Matlab. ɉɨɫɬɚɧɨɜɤɚ ɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨ ɩɨɢɫɤɭ ɨɩɬɢɦɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ.     

2 

ɋ1.2 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɫɱёɬɭ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɫɭɱɤɨɪɟɡɧɨɝɨ ɡɚɯɜɚɬɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ, ɭɫɢɥɢɹ ɢ ɦɨɳɧɨɫɬɢ ɡɚɯɜɚɬɚ, ɨɛɪɟɡɤɢ ɫɭɱɶɟɜ ɢ 
ɩɪɨɬɚɫɤɢɜɚɧɢɹ ɫɬɜɨɥɚ ɞɟɪɟɜɚ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱёɬ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɪɢɜɨɞɚ ɜ ɫɪɟɞɚɯ Mathcadɢ Matlab. ɉɨɫɬɚɧɨɜɤɚ ɢ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨ ɩɨɢɫɤɭ ɨɩɬɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

2 

ɋ1.3 
ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɫɱёɬɭ ɭɫɢɥɢɣ ɞɥɹ 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɜɚɥɤɢ ɞɟɪɟɜɶɟɜ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɟɯɚɧɢɡɦɚ 2 
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ɧɚɩɪɚɜɥɟɧɧɨɣ ɜɚɥɤɢ, ɭɫɢɥɢɹ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɫɪɟɞɚɯ 
Mathcadɢ Matlab. ɉɨɫɬɚɧɨɜɤɚ ɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɩɨ ɩɨɢɫɤɭ ɨɩɬɢɦɚɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

ɋ1.4 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɫɱёɬɭ ɜɪɟɦɟɧɢ ɰɢɤɥɚ ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɜɚɥɤɢ ɢ ɨɛɪɚɛɨɬɤɢ ɞɟɪɟɜɶɟɜ ɛɟɧɡɢɧɨɦɨɬɨɪɧɨɣ 
ɩɢɥɨɣ, ɞɥɹ ɜɚɥɨɱɧɨ-ɩɚɤɟɬɢɪɭɸɳɟɣ, ɫɭɱɤɨɪɟɡɧɨɣ ɢ ɫɭɱɤɨɪɟɡɧɨ-

ɪɚɫɤɪɹɠёɜɨɱɧɨɣ ɦɚɲɢɧ, ɯɚɪɜɟɫɬɟɪɚ ɜ ɫɪɟɞɚɯ Mathcadɢ Matlab. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢɪɨɞɧɨ-

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɣ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.     

2 

ɋ1.5 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɫɱёɬɭ ɜɪɟɦɟɧɢ ɰɢɤɥɚ ɢ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɬɪɟɥёɜɨɱɧɵɯ ɦɚɲɢɧ ɫ 
ɪɚɡɥɢɱɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɞɥɹ ɦɧɨɝɨɨɩɟɪɚɰɢɨɧɧɵɯ 
ɜɚɥɨɱɧɨ-ɬɪɟɥёɜɨɱɧɵɯ ɢ ɜɚɥɨɱɧɨ-ɫɭɱɤɨɪɟɡɧɨ-ɪɚɫɤɪɹɠёɜɨɱɧɨ-

ɬɪɟɥёɜɨɱɧɵɯ ɦɚɲɢɧ ɜ ɫɪɟɞɚɯ Mathcadɢ Matlab. ɉɨɫɬɚɧɨɜɤɚ ɢ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱɢ ɩɨ ɩɨɢɫɤɭ ɨɩɬɢɦɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

2 

ɋ1.6 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɩɨ ɪɚɫɱёɬɭ ɜɵɯɨɞɚ 
ɩɢɥɨɦɚɬɟɪɢɚɥɨɜ ɩɨ ɡɚɞɚɧɧɨɣ ɫɯɟɦɟ ɪɚɫɤɪɨɹ ɛɪёɜɟɧ, ɩɨ ɪɚɫɱёɬɭ ɜɪɟɦɟɧɢ 
ɰɢɤɥɚ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɪɟɜɧɨɩɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɢ ɩɨɬɨɱɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜ ɫɪɟɞɚɯ Mathcadɢ Matlab. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɯɟɦ ɪɚɫɤɪɨɹ, ɩɚɪɚɦɟɬɪɨɜ 
ɞɪɟɜɟɫɧɨɝɨ ɫɵɪɶɹ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2 

ɋ1.7 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɂɚɞɚɧɢɟ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞɚɯ Mathcadɢ 
Matlabɭɫɥɨɜɢɣ ɡɚɞɚɱɢ, ɫɜɹɡɵɜɚɸɳɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ ɢɥɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ ɧɚ ɦɚɤɫɢɦɭɦ 
ɢ ɦɢɧɢɦɭɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɫɪɟɞ. ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ.     

2 

ɋ1.8 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɂɚɞɚɧɢɟ ɦɚɬɪɢɰ ɭɫɥɨɜɢɣ ɢ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɞɢɫɤɪɟɬɧɵɯ ɫɢɫɬɟɦ ɢ ɮɭɧɤɰɢɣ ɩɪɨɰɟɫɫɨɜ ɞɥɹ 
ɧɟɩɪɟɪɵɜɧɵɯ ɫɢɫɬɟɦ. Ⱥɥɝɨɪɢɬɦ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɵɯ ɩɨɲɚɝɨɜɵɯ 
ɪɟɲɟɧɢɣ. ɂɧɬɟɪɩɪɟɬɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ. 

2 

ɋ1.9 

ɉɨɫɬɪɨɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɥɭɱɚɣɧɵɯ 
ɩɪɨɰɟɫɫɨɜ. Ɂɚɞɚɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɪɚɫɱёɬ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 
ɮɭɧɤɰɢɢ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ Mathcadɢ Matlab. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ 
ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ ɜɵɛɨɪɨɤ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ 
ɫɥɭɱɚɣɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ Ɇɨɧɬɟ-Ʉɚɪɥɨ ɞɥɹ ɪɟɲɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ Mathcadɢ Matlab. 

2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 36 

ɋɊ1.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 2.25 

ɋɊ1.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 2.25 

ɋɊ1.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ 3 

ɋɊ1.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 28,5 
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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 ДɊɚɡɞɟɥ 7 Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ 

ɞɢɫɰɢɩɥɢɧɵ]. 
3. ɉɟɪɟɱɟɧɶ ɪɟɫɭɪɫɨɜ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɫɟɬɢ 

«ɂɧɬɟɪɧɟɬ»ДɊɚɡɞɟɥ 8Ɋɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ]. 
4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɨɫɜɨɟɧɢɸ ɞɢɫɰɢɩɥɢɧɵ ДɊɚɡɞɟɥ 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 ɩɨɥɭɱɚɸɬɞɨɫɬɭɩ 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 ɂȾɈɉɈɅɇɂɌȿɅɖɇɕɏ 
ɆȺɌȿɊɂȺɅɈȼ, ɇȿɈȻɏɈȾɂɆɕɏ ȾɅə ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

Ʌɢɬɟɪɚɬɭɪɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

1. Ɇɚɤɚɪɟɧɤɨ, Ⱥ. ȼ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɵ ɜ ɥɟɫɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɫɱёɬɚɯ : 
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ. ȼ. Ɇɚɤɚɪɟɧɤɨ. — Ɇɨɫɤɜɚ : ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ, Дɛ. ɝ.]. — 

ɑɚɫɬɶ 1  — 2015. — 95 ɫ. — Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ 
ɫɢɫɬɟɦɚ. — URL: https://e.lanbook.com/book/104733. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡ. 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

 

2. Ʉɭɞɪɹɜɰɟɜ, ȿ. Ɇ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ Mathcad 11 : ɫɩɪɚɜɨɱɧɢɤ / ȿ. Ɇ. Ʉɭɞɪɹɜɰɟɜ. — 

Ɇɨɫɤɜɚ: ȾɆɄ ɉɪɟɫɫ, 2009. — 181 ɫ. — ISBN 5-94074-277-7. — Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // 

Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: https://e.lanbook.com/book/1173 ). — 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
3. Ʉɭɞɪɹɜɰɟɜ, ȿ. Ɇ. Mathcad 11: ɉɨɥɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɪɭɫɫɤɨɣ ɜɟɪɫɢɢ : ɪɭɤɨɜɨɞɫɬɜɨ / ȿ. 

Ɇ. Ʉɭɞɪɹɜɰɟɜ. — Ɇɨɫɤɜɚ : ȾɆɄ ɉɪɟɫɫ, 2009. — 592 ɫ. — ISBN 5-94074-175-4. — 

Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: 

https://e.lanbook.com/book/1172 ). — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
4. Ȼɟɪɬɹɟɜ, ȼ. Ⱦ. Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɩɪɢɤɥɚɞɧɚɹ ɦɟɯɚɧɢɤɚ. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɢ ɭɱɟɛɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɨɜ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɫɩɨ / ȼ. Ⱦ. Ȼɟɪɬɹɟɜ, ȼ. ɋ. 
Ɋɭɱɢɧɫɤɢɣ. — ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ʌɚɧɶ, 2021. — 420 ɫ. — ISBN 978-5-8114-8158-3. — 

Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: 

https://e.lanbook.com/book/179024 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.11.2021). — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ 
ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

5. Ⱦɶɹɤɨɧɨɜ, ȼ. ɉ. ɗɧɰɢɤɥɨɩɟɞɢɹ ɤɨɦɩɶɸɬɟɪɧɨɣ ɚɥɝɟɛɪɵ : ɷɧɰɢɤɥɨɩɟɞɢɹ / ȼ. ɉ. Ⱦɶɹɤɨɧɨɜ. 
— Ɇɨɫɤɜɚ : ȾɆɄ ɉɪɟɫɫ, 2010. — 1264 ɫ. — ISBN 978-5-94074-490-0. — Ɍɟɤɫɬ : 

ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: 

https://e.lanbook.com/book/1179 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.11.2021). — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ 
ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

6. ɉɨɠɚɪɫɤɚɹ, Ƚ. ɂ. MATHCAD 14: Ɉɫɧɨɜɧɵɟ ɫɟɪɜɢɫɵ ɢ ɬɟɯɧɨɥɨɝɢɢ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / 
Ƚ. ɂ. ɉɨɠɚɪɫɤɚɹ, Ⱦ. Ɇ. ɇɚɡɚɪɨɜ. — 2-ɟ ɢɡɞ. — Ɇɨɫɤɜɚ : ɂɇɌɍɂɌ, 2016. — 138 ɫ. — 

Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: 

https://e.lanbook.com/book/100635 (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 08.11.2021). — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ 
ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

7. ȼɟɧɬɰɟɥɶ ȿ.ɋ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ. Ɂɚɞɚɱɢ, ɩɪɢɧɰɢɩɵ, ɦɟɬɨɞɨɥɨɝɢɹ. — 2-ɟ ɢɡɞ. — 

Ɇɨɫɤɜɚ : ɇɚɭɤɚ. Ƚɥ. ɪɟɞ. ɮɢɡ.-ɦɚɬ. ɥɢɬ., 1988. — 208 ɫ.   
 

https://e.lanbook.com/book/104733
https://e.lanbook.com/book/1173
https://e.lanbook.com/book/1172
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8. ɉȿɊȿɑȿɇɖ ɊȿɋɍɊɋɈȼ ɋȿɌɂ ɂɇɌȿɊɇȿɌ, ɊȿɄɈɆȿɇȾɍȿɆɕɏ 
ȾɅə ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɊȺȻɈɌɕ ɉɊɂ ɈɋȼɈȿɇɂɂ ȾɂɋɐɂɉɅɂɇɕ 

1. ɋɚɣɬ ɤɚɮɟɞɪɵ «Ɍɟɯɧɨɥɨɝɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɟɫɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ»:  
https://bmstu.ru/info/faculty/lt/caf/lt4/ 

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

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

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

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

kaluga.ru. 

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

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

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

9. ɗɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ «IPRЛooФЬ» http://www.iprbookshop.ru.  

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

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

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

13. Ɏɟɞɟɪɚɥɶɧɵɣ ɰɟɧɬɪ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. http://fcior.edu.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 ɨɞɢɧ ɦɨɞɭɥɶ. 

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. 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: 
ɪɭɛɟɠɧɵɣ 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 ɡɚɱɟɬɚ. 
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 ɡɚɱɟɬɟ 

85 – 100 Ɂɚɱɬɟɧɨ 

71 – 84 Ɂɚɱɬɟɧɨ 

60 – 70 Ɂɚɱɬɟɧɨ 

0 – 59 ɇɟ ɡɚɱɬɟɧɨ 
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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 ɋɂɋɌȿɆɂ 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-ЦКТl ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɫɜɹɡɢ: makarenko@mgul.ac.ru 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

 Excel  Mathcad  MATLAB\Simulink  Microsoft Office  Windows  Word 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ: 

 ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ƚɚɪɚɧɬ» http://www.garant.ru;  ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ «Ʉɨɧɫɭɥɶɬɚɧɬ ɉɥɸɫ» http://www.consultant.ru;  ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɫɩɪɚɜɨɱɧɚɹ ɫɢɫɬɟɦɚ «Zentralblatt MATH»https://oai.zbmath.org/. 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ: 

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

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

 ɉɨɪɬɚɥ ɨ ɥɟɫɨɡɚɝɨɬɨɜɤɚɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɨɬɤɢ https://forestcomplex.ru/. 

 

 

http://www.garant.ru/
http://www.consultant.ru/
https://oai.zbmath.org/
http://www.i-mash.ru/
http://www.mashportal.ru/
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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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профессиональных баз данных

Программное обеспечение:
- Mathcad
- MATLAB\Simulink

Преподаватель кафедры:
Макаренко А.В., доцент (к.н.), кандидат технических наук, доцент, makarenko@bmstu.ru
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ЛИСТ ВНЕСЕНИЯ ИЗМЕНЕНИЙ

1). П.7. ПЕРЕЧЕНЬ ОСНОВНОЙ И ДОПОЛНИТЕЛЬНОЙ УЧЕБНОЙ ЛИТЕРАТУРЫ,
НЕОБХОДИМОЙ ДЛЯ ОСВОЕНИЯ ДИСЦИПЛИНЫ, ЧИТАТЬ В СЛЕДУЮЩЕЙ
РЕДАКЦИИ:

7. Перечень учебной литературы и дополнительных материалов, необходимых для освоения
дисциплины

Литература по дисциплине:
1. Макаренко, А. В. Компьютерные программные среды в лесотехнических расчётах : учебное
пособие / А. В. Макаренко. — Москва : МГТУ им. Н.Э. Баумана, [б. г.]. — Часть 1 — 2015.
— 95 с. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://
e.lanbook.com/book/104733

2). П.10. ПЕРЕЧЕНЬ ИНФОРМАЦИОННЫХ ТЕХНОЛОГИЙ, ИСПОЛЬЗУЕМЫХ
ПРИ ИЗУЧЕНИИ ДИСЦИПЛИНЫ, ВКЛЮЧАЯ ПЕРЕЧЕНЬ ПРОГРАММНОГО
ОБЕСПЕЧЕНИЯ И ИНФОРМАЦИОННЫХ СПРАВОЧНЫХ СИСТЕМ, ЧИТАТЬ В
СЛЕДУЮЩЕЙ РЕДАКЦИИ:

10. Перечень информационных технологий, используемых при изучении дисциплины,
включая перечень программного обеспечения, информационных справочных систем и
профессиональных баз данных

Программное обеспечение:
- MATLAB\Simulink
- Mathcad

Преподаватель кафедры:
Макаренко А.В., доцент (к.н.), кандидат технических наук, доцент, makarenko@bmstu.ru
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ЛИСТ ВНЕСЕНИЯ ИЗМЕНЕНИЙ

1). П.7. ПЕРЕЧЕНЬ ОСНОВНОЙ И ДОПОЛНИТЕЛЬНОЙ УЧЕБНОЙ ЛИТЕРАТУРЫ,
НЕОБХОДИМОЙ ДЛЯ ОСВОЕНИЯ ДИСЦИПЛИНЫ, ЧИТАТЬ В СЛЕДУЮЩЕЙ
РЕДАКЦИИ:

7. Перечень учебной литературы и дополнительных материалов, необходимых для освоения
дисциплины

Литература по дисциплине:
1. Макаренко, А. В. Компьютерные программные среды в лесотехнических расчётах : учебное
пособие / А. В. Макаренко. — Москва : МГТУ им. Н.Э. Баумана, [б. г.]. — Часть 1 — 2015.
— 95 с. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://
e.lanbook.com/book/104733

2). П.10. ПЕРЕЧЕНЬ ИНФОРМАЦИОННЫХ ТЕХНОЛОГИЙ, ИСПОЛЬЗУЕМЫХ
ПРИ ИЗУЧЕНИИ ДИСЦИПЛИНЫ, ВКЛЮЧАЯ ПЕРЕЧЕНЬ ПРОГРАММНОГО
ОБЕСПЕЧЕНИЯ И ИНФОРМАЦИОННЫХ СПРАВОЧНЫХ СИСТЕМ, ЧИТАТЬ В
СЛЕДУЮЩЕЙ РЕДАКЦИИ:

10. Перечень информационных технологий, используемых при изучении дисциплины,
включая перечень программного обеспечения, информационных справочных систем и
профессиональных баз данных

Программное обеспечение:
- LibreOffice
- Mathcad
- Matlab
- OpenOffice

Преподаватель кафедры:
Макаренко А.В., доцент (к.н.), кандидат технических наук, доцент, makarenko@bmstu.ru


