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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) :35.03.02 «Ɍɟɯɧɨɥɨɝɢɹ 
ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ»; 

• Ɉɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɩɨɞɝɨɬɨɜɤɢ 35.03.02 «Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ»; 

• ɍɱɟɛɧɵɦ ɩɥɚɧɨɦ ɆȽɌɍ ɢɦ. ɇ.ɗ. Ȼɚɭɦɚɧɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 35.03.02 
«Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ». 

 

ɉɪɢ ɨɫɜɨɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ ɩɥɚɧɢɪɭɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɈɉɈɉ ɧɚ ɨɫɧɨɜɟ ɋɍɈɋ 3++ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 35.03.02 
«Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ» (ɭɪɨɜɟɧɶ 
ɛɚɤɚɥɚɜɪɢɚɬɚ) 

Ʉɨɞ ɤɨɦɩɟɬɟɧɰɢɢ 
ɩɨ ɋɍɈɋ 3++ 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɤɨɦɩɟɬɟɧɰɢɢ 
 

 
ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ 

 

ɍɄɋ-1 

(35.03.02) 

ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ, ɤɪɢɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɡ 
ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɫɦɵɫɥɨɜɭɸ ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɧɚɝɥɹɞɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ,  ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɵ ɮɢɥɨɫɨɮɫɤɢɯ ɡɧɚɧɢɣ ɢ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ  ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɨɛɳɟɫɬɜɚ 
ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɢ ɝɪɚɠɞɚɧɫɤɨɣ ɩɨɡɢɰɢɢ. 

 
ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ ɫɨɛɫɬɜɟɧɧɵɟ 

 

ɉɄɋ-4 

(35.03.02/31 

Ʌɟɫɨɢɧɠɟɧɟɪɧɨɟ 
ɞɟɥɨ) 

ɋɩɨɫɨɛɟɧ ɜɥɚɞɟɬɶ ɦɟɬɨɞɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɡɚɝɨɬɨɜɤɢ ɞɪɟɜɟɫɧɨɝɨ 
ɫɵɪɶɹ, ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

ɉɄɋ-5 

(35.03.02/31 

Ʌɟɫɨɢɧɠɟɧɟɪɧɨɟ 
ɞɟɥɨ) 

ɋɩɨɫɨɛɟɧ ɜɵɛɢɪɚɬɶ ɢ ɩɪɢɦɟɧɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɡɚɝɨɬɨɜɤɢ ɞɪɟɜɟɫɧɨɝɨ ɫɵɪɶɹ, ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ 
ɩɟɪɟɪɚɛɨɬɤɢ 

 

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 

 

ɍɄɋ-1 

(35.03.02) 

ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ, 
ɤɪɢɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɡ 
ɢɧɮɨɪɦɚɰɢɢ, ɟɟ ɫɦɵɫɥɨɜɭɸ 
ɨɩɬɢɦɢɡɚɰɢɸ ɢ ɧɚɝɥɹɞɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ,  ɩɪɢɦɟɧɹɬɶ 
ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ; 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɵ 
ɮɢɥɨɫɨɮɫɤɢɯ ɡɧɚɧɢɣ ɢ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ  ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ 
ɨɛɳɟɫɬɜɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɢ ɝɪɚɠɞɚɧɫɤɨɣ 
ɩɨɡɢɰɢɢ. 

ɁɇȺɌɖ 

- ɦɟɬɨɞɢɤɢ ɩɨɢɫɤɚ, ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ  
ɫɦɵɫɥɨɜɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɧɚɝɥɹɞɧɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɫɮɟɪɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɫɚɣɬɵ ɂɧɬɟɪɧɟɬ 

ɍɆȿɌɖ 

- ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɢɤɢ ɩɨɢɫɤɚ, ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ 
ɢɧɮɨɪɦɚɰɢɢ, ɟɟ  ɫɦɵɫɥɨɜɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɢ 
ɧɚɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ȼɅȺȾȿɌɖ 

- ɦɟɬɨɞɚɦɢ ɩɨɢɫɤɚ, ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ, ɤɪɢɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɢɧɮɨɪɦɚɰɢɢ, ɟɟ  ɫɦɵɫɥɨɜɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɢ ɧɚɝɥɹɞɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

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

 

ɉɄɋ-4 

(35.03.02/31 Ʌɟɫɨɢɧɠɟɧɟɪɧɨɟ 
ɞɟɥɨ) 
ɋɩɨɫɨɛɟɧ ɜɥɚɞɟɬɶ ɦɟɬɨɞɚɦɢ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɡɚɝɨɬɨɜɤɢ ɞɪɟɜɟɫɧɨɝɨ 
ɫɵɪɶɹ, ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ 
ɩɟɪɟɪɚɛɨɬɤɢ 

ɁɇȺɌɖ 

- ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɡɚɝɨɬɨɜɤɢ ɞɪɟɜɟɫɧɨɝɨ ɫɵɪɶɹ, ɟɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ 
ɩɟɪɟɪɚɛɨɬɤɢ 

ɍɆȿɌɖ 

- ɜɵɛɢɪɚɬɶ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɥɟɫɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɟɬɨɞɚɯ ɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɹ; ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 
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1 2 3 

ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɅȺȾȿɌɖ 

- ɦɟɬɨɞɚɦɢ ɫɛɨɪɚ, ɚɧɚɥɢɡɚ ɢ ɨɛɪɚɛɨɬɤɢ ɩɨɥɭɱɟɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɨɛɪɚɛɚɬɵɜɚɬɶ ɥɟɫɨɬɟɯɧɢɱɟɫɤɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɉɄɋ-5 

(35.03.02/31 Ʌɟɫɨɢɧɠɟɧɟɪɧɨɟ 
ɞɟɥɨ) 
ɋɩɨɫɨɛɟɧ ɜɵɛɢɪɚɬɶ ɢ ɩɪɢɦɟɧɹɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɬɨɞɵ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɢ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɡɚɝɨɬɨɜɤɢ ɞɪɟɜɟɫɧɨɝɨ ɫɵɪɶɹ, ɟɝɨ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 

 

 

ȼɅȺȾȿɌɖ 

- ɧɚɜɵɤɚɦɢ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɥɟɫɨɡɚɝɨɬɨɜɨɤ, 
ɩɪɢɦɟɧɟɧɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ ɢ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ 
ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɬɟɯɧɨɥɨɝɢɢ 
ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

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

 



7 

 

2. ɆȿɋɌɈ ȾɂɋɐɂɉɅɂɇɕ ȼ ɋɌɊɍɄɌɍɊȿ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ 
ɉɊɈȽɊȺɆɆɕ 

Ⱦɢɫɰɢɩɥɢɧɚ ɜɯɨɞɢɬ ɜ ɛɥɨɤ Ȼ1 «Ⱦɢɫɰɢɩɥɢɧɵ (ɦɨɞɭɥɢ)» ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ 
ɩɪɨɝɪɚɦɦɵ ɛɚɤɚɥɚɜɪɢɚɬɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 35.03.02 «Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ 
ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ». 

ɂɡɭɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ: 

 Ɇɚɬɟɦɚɬɢɤɚ; 

 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 

Ɉɫɜɨɟɧɢɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ: 

 Ɇɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; 

 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɦɚɲɢɧɵ ɥɟɫɨɫɟɱɧɵɯ ɪɚɛɨɬ; 

 Ɍɟɯɧɨɥɨɝɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɟɫɧɵɯ ɫɤɥɚɞɨɜ ɢ ɥɟɫɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɰɟɯɨɜ; 

 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɥɟɫɨɡɚɝɨɬɨɜɨɤ; 

  ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ. 

Ɉɫɜɨɟɧɢɟ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɫɜɹɡɚɧɨ ɫ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɱɟɬɨɦ 
ɦɚɬɪɢɰɵ ɤɨɦɩɟɬɟɧɰɢɣ ɈɉɈɉ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ (ɭɪɨɜɟɧɶ ɛɚɤɚɥɚɜɪɢɚɬɚ): 35.03.02 
Ɍɟɯɧɨɥɨɝɢɹ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɞɟɪɟɜɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 
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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* 72 72 

Ʌɟɤɰɢɢ (Ʌ) 18 18 

ɋɟɦɢɧɚɪɵ (ɋ) 18 18 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ (ɅɊ) 36 36 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɋɊ) 72 72 

ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 2.25 2.25 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 2.25 2.25 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ 24 24 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ 3 3 

ȼɵɩɨɥɧɟɧɢɟ ɞɨɦɚɲɧɟɝɨ ɡɚɞɚɧɢɹ 9 9 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 12 12 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 19.5 19.5 

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 

Ɉɫɧɨɜɵ ɜɵɩɨɥɧɟɧɢɹ 
ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ ɜ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɪɟɞɟ MКЭСCКН. 

6 6 12 24 

ɨɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ 
ɢ ɫɟɦɢɧɚɪɚɯ 

4 
ɍɄɋ-1, ɉɄɋ-4, 

ɉɄɋ-5 
6 

Ʌɚɛɨɪɚɬɨɪɧɵɟ 

ɪɚɛɨɬɵ 
12/20 

Ɋɭɛɟɠɧɵɣ 
ɤɨɧɬɪɨɥɶ 

6/10 

ɂɌɈȽɈ: 18/30 

2 

Ɋɚɛɨɬɚ ɫ ɦɚɫɫɢɜɚɦɢ ɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ  ɜ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɚɯ 

6 6 10 20 

ɨɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ 
ɢ ɫɟɦɢɧɚɪɚɯ 

2 
ɍɄɋ-1, ɉɄɋ-4, 

ɉɄɋ-5 
11 

Ʌɚɛɨɪɚɬɨɪɧɵɟ 
ɪɚɛɨɬɵ 

9/15 

Ⱦɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 9/15 

ɂɌɈȽɈ: 18/30 

3 

Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ 
ɭɪɚɜɧɟɧɢɣ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ 

6 6 14 28 

ɨɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ 
ɢ ɫɟɦɢɧɚɪɚɯ 

4 
ɍɄɋ-1, ɉɄɋ-4, 

ɉɄɋ-5 
18 

Ʌɚɛɨɪɚɬɨɪɧɵɟ 
ɪɚɛɨɬɵ 

15/25 

Ɋɚɫɱɟɬɧɨ-

ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ 

9/15 

ɂɌɈȽɈ: 24/40 

 ɂɌɈȽɈ ɡɚ ɫɟɦɟɫɬɪ 18 18 36 72 - 10 - - - 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 

«Ɉɫɧɨɜɵ ɜɵɩɨɥɧɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ ɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɪɟɞɟ 
MathCad» 

 

 

 Ʌɟɤɰɢɢ 6 

1.1 

ȼɢɞɵ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɵ. 
Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɪɟɞɵ MКЭСCКН. Ɉɫɧɨɜɧɵɟ ɜɢɞɵ ɢɧɠɟɧɟɪɧɵɯ 
ɪɚɫɱёɬɨɜ. ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɨɩɬɢɦɢɡɚɰɢɹ. Ɍɢɩɵ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ, ɢɯ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ. 

2 

1.2 

Ɉɫɧɨɜɵ ɜɵɩɨɥɧɟɧɢɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɨɜ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ.  
ɂɧɫɬɪɭɦɟɧɬɵ ɫɪɟɞɵ MКЭСCКН. Ɍɟɤɫɬɨɜɵɟ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɛɥɚɫɬɢ. 
Ɉɛɴɹɜɥɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɢ ɮɭɧɤɰɢɣ. Ɍɢɩɵ ɞɚɧɧɵɯ ɢ ɮɨɪɦɚɬ 
ɪɟɡɭɥɶɬɚɬɚ. Ƚɪɭɩɩɵ ɨɩɟɪɚɬɨɪɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɚɧɟɥɟɣ. ɉɪɢɫɜɚɢɜɚɧɢɟ 
ɪɚɡɦɟɪɧɨɫɬɟɣ. ɉɪɨɫɬɟɣɲɢɟ ɜɵɱɢɫɥɟɧɢɹ.  

2 

1.3 

Ɏɭɧɤɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ.  
ɉɨɫɬɪɨɟɧɢɟ ɞɜɭɯ ɢ ɬɪёɯɦɟɪɧɵɯ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ ɜ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɢ 
ɩɨɥɹɪɧɨɣ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ. ɉɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ ɢ ɝɪɚɮɢɤɨɜ 
ɩɨɜɟɪɯɧɨɫɬɟɣ. Ɏɨɪɦɚɬɢɪɨɜɚɧɢɟ ɝɪɚɮɢɤɨɜ. 

2 

 ɋɟɦɢɧɚɪɵ 6 

ɋ1.1 

Ɉɫɧɨɜɵ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɵ MКЭСМКН ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɚɯ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɚ 
Mathcad. Ɂɚɞɚɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. Ɉɩɟɪɚɬɨɪɵ ɩɪɢɫɜɚɢɜɚɧɢɹ ɢ ɜɵɜɨɞɚ. 
Ʉɨɧɫɬɚɧɬɵ. Ɏɨɪɦɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɱɢɫɟɥ: ɨɛɳɢɣ, ɧɚɭɱɧɵɣ, ɢɧɠɟɧɟɪɧɵɣ, 
ɞɪɨɛɧɵɣ. Ɂɚɞɚɧɢɟ ɜɵɜɨɞɚ ɤɨɥɢɱɟɫɬɜɚ ɡɧɚɤɨɜ ɩɨɫɥɟ ɡɚɩɹɬɨɣ.  

2 

ɋ1.2 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɦɟɪɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ ɫɪɟɞɟ MКЭСМКН. ɉɪɨɫɬɚɜɥɟɧɢɟ 
ɪɚɡɦɟɪɧɨɫɬɢ ɭ ɩɟɪɟɦɟɧɧɵɯ. ɉɪɢɦɟɧɹɟɦɵɟ ɜ Mathcad ɫɢɫɬɟɦɵ 
ɪɚɡɦɟɪɧɨɫɬɟɣ. Ɉɫɨɛɟɧɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ ɜɵɪɚɠɟɧɢɣ ɫ ɪɚɡɦɟɪɧɵɦɢ 
ɩɟɪɟɦɟɧɧɵɦɢ. ɉɪɢɦɟɧɟɧɢɟ ɪɚɡɦɟɪɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ ɷɦɩɢɪɢɱɟɫɤɢɯ 
ɮɨɪɦɭɥɚɯ.  

2 

ɋ1.3 

ɉɪɢɦɟɧɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɢ ɫɨɡɞɚɧɢɟ ɝɪɚɮɢɤɨɜ. 
ɋɨɡɞɚɧɢɟ ɮɭɧɤɰɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɮɭɧɤɰɢɣ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɞɪɭɝɢɯ ɮɭɧɤɰɢɹɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɥɹ ɨɬɪɚɠɟɧɢɹ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɝɪɚɮɢɤɨɜ Mathcad. ɉɥɨɫɤɢɟ ɝɪɚɮɢɤɢ ɫ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɢ 
ɩɨɥɹɪɧɨɣ ɫɢɫɬɟɦɚɦɢ ɤɨɨɪɞɢɧɚɬ. Ɉɛɴёɦɧɵɟ ɝɪɚɮɢɤɢ ɫ ɩɪɹɦɨɭɝɨɥɶɧɨɣ 
ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ.    

2 

 Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 12 

ɅɊ1.1 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɫɬɟɣɲɢɯ ɮɭɧɤɰɢɣ 
Mathcad  

2 

ɅɊ1.2 ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɦɟɪɧɨɫɬɢ  2 

ɅɊ1.3 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ 
ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ ɩɨɦɨɳɢ ɝɪɚɮɢɤɨɜ  4 

ɅɊ1.4 

ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ 
ɩɨɥɶɡɨɜɚɬɟɥɹ, ɷɦɩɢɪɢɱɟɫɤɢɯ ɮɨɪɦɭɥ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢ 
ɩɨɦɨɳɢ ɬɪёɯɦɟɪɧɵɯ ɝɪɚɮɢɤɨɜ  

4 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 24 

ɋɊ1.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 0.75 
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ɋɊ1.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 0.75 

ɋɊ1.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ 8 

ɋɊ1.4 ɉɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ 3 

ɋɊ1.5 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 11.5 

   

2 

«Ɋɚɛɨɬɚ ɫ ɦɚɫɫɢɜɚɦɢ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ  ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ» 

 

 

 Ʌɟɤɰɢɢ 6 

2.1 

ȼɢɞɵ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɢɦɢ ɜ 
ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ.  

Ɉɞɧɨ- ɢ ɦɧɨɝɨɢɧɞɟɤɫɧɵɟ ɦɚɫɫɢɜɵ. ɋɩɨɫɨɛɵ ɨɩɪɟɞɟɥɟɧɢɹ ɦɚɫɫɢɜɨɜ ɜ 
ɫɪɟɞɟ MКЭСCКН. Ɋɚɧɠɢɪɨɜɚɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ, ɜɟɤɬɨɪɵ, ɦɚɬɪɢɰɵ ɢ 
ɜɥɨɠɟɧɧɵɟ ɦɚɫɫɢɜɵ (ɬɟɧɡɨɪɵ). ɉɚɧɟɥɶ ɨɩɟɪɚɬɨɪɨɜ ɦɚɬɪɢɰ. ȼɜɨɞ ɢ 
ɜɵɜɨɞ ɞɚɧɧɵɯ ɜ ɨɩɪɟɞɟɥёɧɧɵɟ ɦɚɫɫɢɜɵ ɞɚɧɧɵɯ. ɂɧɞɟɤɫɚɰɢɹ ɷɥɟɦɟɧɬɨɜ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ. 

2 

2.2 

ȼɵɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɵɯ ɨɩɟɪɚɰɢɣ ɫ ɦɚɫɫɢɜɚɦɢ ɞɚɧɧɵɯ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ.  

ɋɥɨɠɟɧɢɟ, ɜɵɱɢɬɚɧɢɟ, ɭɦɧɨɠɟɧɢɟ ɜɟɤɬɨɪɨɜ ɢ ɦɚɬɪɢɰ. Ɉɩɟɪɚɬɨɪɵ 
ɤɨɦɩɶɸɬɟɪɧɨɣ ɫɪɟɞɵ MКЭСCКН ɞɥɹ ɪɚɛɨɬɵ ɫ ɜɟɤɬɨɪɚɦɢ ɢ ɦɚɬɪɢɰɚɦɢ. 
ɋɩɟɰɢɚɥɶɧɵɟ ɦɚɬɪɢɱɧɵɟ ɨɩɟɪɚɬɨɪɵ 

2 

2.3 

ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ MКЭСCad.  

ɉɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɪɚɦɦ ɜ ɫɪɟɞɟ MКЭСCКН. ɍɫɥɨɜɧɵɟ ɨɩɟɪɚɬɨɪɵ 
ɢ ɨɩɟɪɚɬɨɪɵ ɰɢɤɥɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɧɠɢɪɨɜɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɜ 
ɨɩɟɪɚɬɨɪɚɯ ɰɢɤɥɚ. Ɋɟɤɭɪɫɢɹ. ɉɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ 
ɫɪɟɞɫɬɜ ɜ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱёɬɚɯ. 

2 

 ɋɟɦɢɧɚɪɵ 6 

ɋ2.1 

Ɇɚɫɫɢɜɵ ɞɚɧɧɵɯ ɢ ɪɚɧɠɢɪɨɜɚɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. ȼɢɞɵ ɦɚɫɫɢɜɨɜ. 
Ɋɚɧɠɢɪɨɜɚɧɧɵɟ ɩɟɪɟɦɟɧɧɵɟ. ɋɨɡɞɚɧɢɟ ɪɚɧɠɢɪɨɜɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 
ɩɪɢ ɩɨɦɨɳɢ ɢɧɫɬɪɭɦɟɧɬɨɜ Mathcad. ɂɧɞɟɤɫɢɪɨɜɚɧɢɟ ɦɚɫɫɢɜɨɜ. 
ɋɢɫɬɟɦɧɚɹ ɩɟɪɟɦɟɧɧɚɹ ORIGIN.  

2 

ɋ2.2 

ȼɟɤɬɨɪɚ ɢ ɦɚɬɪɢɰɵ. Ɏɭɧɤɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɚɬɪɢɰ ɢ ɜɟɤɬɨɪɨɜ. 
ɂɧɫɬɪɭɦɟɧɬɵ ɤɨɦɩɶɸɬɟɪɧɵɯ ɫɪɟɞ ɞɥɹ ɬɪɚɧɫɩɨɧɢɪɨɜɚɧɢɹ, ɜɵɱɢɫɥɟɧɢɹ 
ɨɩɪɟɞɟɥɢɬɟɥɹ ɢ ɨɛɪɚɬɧɨɣ ɤɜɚɞɪɚɬɧɨɣ ɦɚɬɪɢɰɵ. Ɏɭɧɤɰɢɢ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫ ɜɟɤɬɨɪɚɦɢ ɢ ɦɚɬɪɢɰɚɦɢ. 

ɉɪɢɦɟɪɵ ɫɥɨɠɟɧɢɹ, ɭɦɧɨɠɟɧɢɹ ɜɟɤɬɨɪɨɜ ɢ ɦɚɬɪɢɰ ɫ ɱɢɫɥɨɦ ɢ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ. ȼɟɤɬɨɪɢɡɚɰɢɹ ɢ ɩɨɷɥɟɦɟɧɬɧɵɟ ɞɟɣɫɬɜɢɹ. Ɋɟɲɟɧɢɟ 
ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɪɢɰ. 

2 

ɋ2.3 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Mathcad ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɜɵɛɨɪɚ ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɰɢɤɥɢɱɟɫɤɢɯ ɜɵɱɢɫɥɟɧɢɣ. ɉɪɢɦɟɪɵ ɭɩɪɚɜɥɟɧɢɟɦ ɜɵɱɢɫɥɟɧɢɣ ɩɪɢ 
ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɵɯ ɛɥɨɤɨɜ. 

2 

 Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 10 

ɅɊ2.1 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɦɟɬɨɞɢɤɚɦ ɪɚɫɱёɬɚ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɦɟɪɧɨɫɬɢ  4 

ɅɊ2.2 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɧɠɢɪɨɜɚɧɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɢ ɮɭɧɤɰɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɞɚɧɧɵɦɢ  2 

ɅɊ2.3 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ ɞɥɹ ɪɚɛɨɬɵ ɫ 
ɦɚɫɫɢɜɚɦɢ ɞɚɧɧɵɯ ɢ ɢɯ ɷɥɟɦɟɧɬɚɦɢ  4 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 20 

ɋɊ2.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 0.75 
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ɋɊ2.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 0.75 

ɋɊ2.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ 6 

ɋɊ2.4 ȼɵɩɨɥɧɟɧɢɟ ɞɨɦɚɲɧɟɝɨ ɡɚɞɚɧɢɹ 9 

ɋɊ2.5 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 3.5 

   

3 

«Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɜ ɤɨɦɩɶɸɬɟɪɧɵɯ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɚɯ» 

 

 

 Ʌɟɤɰɢɢ 6 

3.1 

Ɋɟɲɟɧɢɟ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɜ ɫɪɟɞɟ 
MathCad.  

Ɉɫɧɨɜɧɵɟ ɨɩɟɪɚɬɨɪɵ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɛɥɨɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ 
ɢ ɢɯ ɫɢɫɬɟɦ. ɉɪɢɛɥɢɠёɧɧɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ Ɂɚɞɚɧɢɟ ɧɚɱɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ. ɑɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ. 
Ɇɟɬɨɞ ɫɟɤɭɳɢɯ ɢ ɦɟɬɨɞ ɤɚɫɚɬɟɥɶɧɵɯ. 

2 

3.2 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɦɚɤɫɢɦɭɦ ɢ ɦɢɧɢɦɭɦ. 
ɉɨɢɫɤ ɷɤɫɬɪɟɦɭɦɨɜ ɮɭɧɤɰɢɣ ɨɞɧɨɣ ɢ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ. 
Ɉɩɟɪɚɬɨɪɵ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɛɥɨɤɢ ɫɪɟɞɵ MКЭСCКН ɞɥɹ ɩɨɢɫɤɚ 
ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɣ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ. 
Ɉɩɬɢɦɢɡɚɰɢɨɧɧɵɟ ɡɚɞɚɱɢ ɢ ɥɢɧɟɣɧɨɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ 
MКЭСCКН. ɂɧɠɟɧɟɪɧɵɟ ɩɪɢɥɨɠɟɧɢɹ. 

2 

3.3 

ɋɢɦɜɨɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɜ ɫɪɟɞɟ MКЭСCКН.  
Ɉɩɟɪɚɬɨɪɵ MathCad ɞɥɹ ɫɢɦɜɨɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ. ɋɢɦɜɨɥɶɧɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɢɯ 
ɫɢɫɬɟɦ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɢɧɬɟɝɪɚɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

2 

 ɋɟɦɢɧɚɪɵ 6 

ɋ3.1 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦ ɜ ɫɪɟɞɟ MКЭСМКН ɧɚ ɩɪɢɦɟɪɟ ɪɟɲɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ. Ɋɟɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ 
ɨɬɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɩɪɨɝɪɚɦɦɚɯ 
ɮɭɧɤɰɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɦɚɬɪɢɰ. Ɋɟɲɟɧɢɟ ɫɦɟɲɚɧɧɵɯ ɡɚɞɚɱ ɫ ɮɭɧɤɰɢɹɦɢ 
ɢ ɦɚɬɪɢɰɚɦɢ.  

2 

ɋ3.2 

Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ, ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɢ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ ɜ ɫɪɟɞɟ 
Mathcad. ɉɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɪɨɝɪɚɦɦɚɯ ɛɥɨɤɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 
ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ. ɉɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɮɭɧɤɰɢɣ ɩɨɢɫɤɚ 
ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ.   

2 

ɋ3.3 

ɋɢɦɜɨɥɶɧɨɟ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɜ ɫɪɟɞɟ MКЭСМКН. 
ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɛɥɨɤɨɜ ɞɥɹ ɫɢɦɜɨɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ 
ɢ ɢɯ ɫɢɫɬɟɦ. ɉɪɢɦɟɪɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɩɟɪɚɬɨɪɨɜ ɫɢɦɜɨɥɶɧɵɯ ɞɟɣɫɬɜɢɣ.   

2 

 Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 14 

ɅɊ3.1 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɫɱёɬɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɯ 
ɮɭɧɤɰɢɣ Mathcad 

2 

ɅɊ3.2 

ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɦɟɬɨɞɢɤɚɦ ɪɚɫɱёɬɚ ɫɢɥɨɜɵɯ ɧɚɝɪɭɡɨɤ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ ɩɨ ɨɩɟɪɚɰɢɹɦ 
ɫ ɦɚɫɫɢɜɚɦɢ ɞɚɧɧɵɯ  

2 

ɅɊ3.3 
ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɨ ɦɟɬɨɞɢɤɚɦ ɪɚɫɱёɬɚ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɪɢɱɧɵɯ ɮɭɧɤɰɢɣ MКЭСМКН  4 

ɅɊ3.4 
 ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɪɟɞɫɬɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
ɫɪɟɞɵ MКЭСМКН  2 

ɅɊ3.5 ɇɚɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɩɨɢɫɤɚ ɦɢɧɢɦɭɦɨɜ ɢ 4 
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ɦɚɤɫɢɦɭɦɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɭɧɤɰɢɣ MКЭСМКН. 
 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 28 

ɋɊ3.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 0.75 

ɋɊ3.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 0.75 

ɋɊ3.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ 10 

ɋɊ3.4 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 12 

ɋɊ3.5 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 4.5 
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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 8 Ɋɚɛɨɱɟɣ 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 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 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. 

2. Ʉɭɞɪɹɜɰɟɜ, ȿ. Ɇ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ MКЭСМКН 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. MКЭСМКН 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. 
 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

 

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. — 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. — 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. — Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
 

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 ɭɧɢɜɟɪɫɢɬɟɬɚ: http://bmstu.ru 

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

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. 
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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 ɬɪɢ ɦɨɞɭɥɹ. 

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. 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɢɨɛɪɟɬɟɧɢɹ ɨɩɵɬɚ ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɨɫɧɨɜɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ. Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɵɦ ɪɚɛɨɬɚɦ ɩɪɨɪɚɛɚɬɵɜɚɸɬɫɹ ɫɬɭɞɟɧɬɚɦɢ ɜɨ ɜɪɟɦɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ. ɇɟɨɛɯɨɞɢɦɵɣ ɭɪɨɜɟɧɶ ɩɨɞɝɨɬɨɜɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɟɪɟɞ 
ɩɪɨɜɟɞɟɧɢɟɦ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɨɪɝɚɧɢɡɭɟɬɫɹ ɩɭɬɟɦ 
ɩɪɨɜɟɞɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ, ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ 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 ɥɚɛɨɪɚɬɨɪɧɵɦ 
ɪɚɛɨɬɚɦ, ɩɨɞɝɨɬɨɜɤɚ ɤ ɪɭɛɟɠɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɜɵɩɨɥɧɟɧɢɟ ɞɨɦɚɲɧɟɝɨ ɡɚɞɚɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ 
ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ. 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: 
- Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 

- Ɋɭɛɟɠɧɵɣ ɤɨɧɬɪɨɥɶ 

- Ⱦɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 

- Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

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 
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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 

 

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@bmstu.ru 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

 Excel 

 Mathcad 

 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 Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ 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. 

4 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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М. Кудрявцев. — Москва : ДМК Пресс, 2009. — 592 с. — ISBN 5-94074-175-4. — Текст :
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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
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профессиональных баз данных
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- Mathcad
- OpenOffice
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Макаренко А.В., доцент (к.н.), кандидат технических наук, доцент, makarenko@bmstu.ru
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7. Перечень учебной литературы и дополнительных материалов, необходимых для освоения
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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
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Макаренко А.В., доцент (к.н.), кандидат технических наук, доцент, makarenko@bmstu.ru
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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. Зенков, А. В.  Численные методы : учебник для вузов / А. В. Зенков. — 2-е изд., перераб.
и доп. — Москва : Издательство Юрайт, 2025. — 136 с. — (Высшее образование). —
ISBN 978-5-534-16703-0.
3. Лобанова, Н. М.  Эффективность информационных технологий : учебник и практикум для
академического бакалавриата / Н. М. Лобанова, Н. Ф. Алтухова. — Москва : Издательство Юрайт,
2025. — 263 с. — (Высшее образование). — ISBN 978-5-9916-5733-4.

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:
- 7-Zip
- Astra Linux Special Edition
- LibreOffice
- Mozilla Firefox

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


