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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-1 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɩɪɢɦɟɧɹɬɶ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɧɚɧɢɹ ɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ, ɤɨɬɨɪɵɟ ɭɩɪɚɜɥɹɸɬ 
ɹɜɥɟɧɢɹɦɢ, ɷɮɮɟɤɬɚɦɢ ɢ ɩɪɨɰɟɫɫɚɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɨɛɥɚɫɬɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ (ɢɥɢ) ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ. 

 

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-1 

(01.03.02) 

ɋɩɨɫɨɛɟɧ ɩɪɢɦɟɧɹɬɶ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɡɧɚɧɢɹ ɨ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ, ɤɨɬɨɪɵɟ 
ɭɩɪɚɜɥɹɸɬ ɹɜɥɟɧɢɹɦɢ, 
ɷɮɮɟɤɬɚɦɢ ɢ ɩɪɨɰɟɫɫɚɦɢ, 
ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɨɛɥɚɫɬɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɢ (ɢɥɢ) 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɧɚɭɤ. 

ɁɇȺɌɖ 

- ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ, ɛɚɡɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɪɟɡɭɥɶɬɚɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɬɟɨɪɢɢ ɦɟɪɵ 

- ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɬɟɨɪɢɢ ɭɫɬɨɣɱɢɜɨɫɬɢ; ɤɥɚɫɫɵ ɡɚɞɚɱ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ 

ɍɆȿɌɖ 

- ɩɪɢɦɟɧɹɬɶ ɩɪɢёɦɵ ɢ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɢɯ ɫɢɫɬɟɦ, 
ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɜ 
ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ 

- ɮɨɪɦɭɥɢɪɨɜɚɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɡɚɞɚɱɢ, 
ɨɛɨɫɧɨɜɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɩɨɫɬɪɨɟɧɢɟ ɟɝɨ 
ɩɥɚɧɚ 

ȼɅȺȾȿɌɖ 

- ɧɚɜɵɤɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɮɭɧɤɰɢɣ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ 

- ɦɟɬɨɞɚɦɢ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɩɭɬёɦ ɢɯ 
ɫɜɟɞɟɧɢɹ ɤ ɡɚɞɚɱɚɦ ɜɟɤɬɨɪɧɨɣ ɚɥɝɟɛɪɵ ɢɥɢ ɤ 
ɫɢɫɬɟɦɚɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 

Ʌɟɤɰɢɢ 

ɋɟɦɢɧɚɪɵ 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ  

Ⱥɤɬɢɜɧɵɟ ɢ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ (ɦɟɬɨɞɵ) 
ɨɛɭɱɟɧɢɹ: 
ɨɛɫɭɠɞɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɨɜ ɧɚ ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 
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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:  Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ;  Ⱥɥɝɟɛɪɚ ɢ ɝɟɨɦɟɬɪɢɹ;  Ʉɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ (ɌɎɄɉ). 

Ɉɫɜɨɟɧɢɟ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɩɪɟɞɲɟɫɬɜɭɸɳɟɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ 
ɞɢɫɰɢɩɥɢɧ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ:  Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ. 

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* 72 72 

Ʌɟɤɰɢɢ (Ʌ) 36 36 

ɋɟɦɢɧɚɪɵ (ɋ) 36 36 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɋɊ) 72 72 

ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 4.5 4.5 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 4.5 4.5 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 6 6 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 33 33 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 24 24 

ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  Ɂɚɱёɬ 

 
 *ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɮɨɪɦɟ ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ



8 

 

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 

Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ, 
ɦɟɬɪɢɱɟɫɤɢɟ, ɩɨɥɧɵɟ, 
ɫɟɩɚɪɚɛɟɥɶɧɵɟ, 

ɤɨɦɩɚɤɬɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ 

8 8 0 16 

Ɉɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ 
ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 

8 ɈɉɄɋ-1 4 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ 

18/30 

ɂɌɈȽɈ: 18/30 

2 

Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ 
(ɮɭɧɤɰɢɨɧɚɥɵ) ɜ 
ɥɢɧɟɣɧɵɯ ɧɨɪɦɢɪɨɜɚɧɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜɚɯ. 
ɋɨɩɪɹɠɟɧɧɵɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ. 

14 14 0 28 

Ɉɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ 
ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 

14 ɈɉɄɋ-1 11 

Ɋɚɫɱɟɬɧɨ-

ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ 

18/30 

ɂɌɈȽɈ: 18/30 

3 

Ʉɨɦɩɚɤɬɧɵɟ ɨɩɟɪɚɬɨɪɵ. 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
Ɏɪɟɞɝɨɥɶɦɚ ɢ ȼɨɥɶɬɟɪɚ. 

14 14 0 28 

Ɉɛɫɭɠɞɟɧɢɟ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɩɪɢɦɟɪɨɜ ɧɚ 
ɥɟɤɰɢɹɯ ɢ 
ɫɟɦɢɧɚɪɚɯ 

14 ɈɉɄɋ-1 18 

Ɋɚɫɱɟɬɧɨ-

ɝɪɚɮɢɱɟɫɤɚɹ 
ɪɚɛɨɬɚ 

12/20 

Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ 

12/20 

ɂɌɈȽɈ: 24/40 

 ɂɌɈȽɈ ɡɚ ɫɟɦɟɫɬɪ 36 36 0 72 - 36 - - - 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 

«Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ, ɦɟɬɪɢɱɟɫɤɢɟ, ɩɨɥɧɵɟ, ɫɟɩɚɪɚɛɟɥɶɧɵɟ, 
ɤɨɦɩɚɤɬɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ» 
 

 

 Ʌɟɤɰɢɢ 8 

1.1 

Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ X. Ɉɬɤɪɵɬɵɟ (ɡɚɦɤɧɭɬɵɟ) ɦɧɨɠɟɫɬɜɚ. 
ɋɯɨɞɢɦɨɫɬɶ, ɫɟɤɜɟɧɰɢɚɥɶɧɚɹ ɫɯɨɞɢɦɨɫɬɶ. ɇɟɩɪɟɪɵɜɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ. 
ɋɱɟɬɧɨɟ ɨɩɪɟɞɟɥɹɸɳɟɟ ɫɟɦɟɣɫɬɜɨ ɨɤɪɟɫɬɧɨɫɬɟɣ. Ȼɚɡɚ (ɩɪɟɞɛɚɡɚ) 
ɬɨɩɨɥɨɝɢɢ. 

2 

1.2 

Ɇɟɬɪɢɱɟɫɤɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɛɚɡɚ ɦɟɬɪɢɱɟɫɤɨɣ ɬɨɩɨɥɨɝɢɢ, ɫɯɨɞɢɦɨɫɬɶ. 
Ɇɧɨɠɟɫɬɜɨ, ɜɫɸɞɭ ɩɥɨɬɧɨɟ ɜ X. ɋɟɩɚɪɚɛɟɥɶɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɨɥɧɵɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɪɢɧɰɢɩ ɜɥɨɠɟɧɧɵɯ ɲɚɪɨɜ. ɇɢɝɞɟ ɧɟ ɩɥɨɬɧɨɟ 
ɦɧɨɠɟɫɬɜɨ, ɬɟɨɪɟɦɚ Ȼɷɪɚ. ɉɨɧɹɬɢɟ ɨ ɩɨɩɨɥɧɟɧɢɢ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

2 

1.3 

ɉɪɢɧɰɢɩ ɫɠɢɦɚɸɳɢɯ ɨɬɨɛɪɚɠɟɧɢɣ. ɋɥɭɱɚɣ, ɤɨɝɞɚ ɫɬɟɩɟɧɶ 
ɨɬɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɠɚɬɢɟɦ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ 
ɟɞɢɧɫɬɜɟɧɧɨɫɬɢ ɪɟɲɟɧɢɹ Ɂɚɞɚɱɢ Ʉɨɲɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. 

2 

1.4 

Ʉɨɦɩɚɤɬɧɵɟ (ɫɱɟɬɧɨ-ɤɨɦɩɚɤɬɧɵɟ), ɫɟɤɜɟɧɰɢɚɥɶɧɨ ɤɨɦɩɚɤɬɧɵɟ 
ɦɧɨɠɟɫɬɜɚ. ɋɭɳɟɫɬɜɨɜɚɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɬɨɱɤɢ ɞɥɹ ɥɸɛɨɝɨ ɛɟɫɤɨɧɟɱɧɨɝɨ 
ɩɨɞɦɧɨɠɟɫɬɜɚ ɷɬɢɯ ɦɧɨɠɟɫɬɜ. ɉɨɞɦɧɨɠɟɫɬɜɨ S, ɜɩɨɥɧɟ ɨɝɪɚɧɢɱɟɧɧɨɟ ɜ 
ɦɟɬɪɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɨɥɧɨɬɚ S – ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ 
ɭɫɥɨɜɢɟ ɫɟɤɜɟɧɰɢɚɥɶɧɨɣ ɤɨɦɩɚɤɬɧɨɫɬɢ (ɤɨɦɩɚɤɬɧɨɫɬɢ) S. 

2 

 ɋɟɦɢɧɚɪɵ 8 

ɋ1.1 

Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ X. Ɉɬɤɪɵɬɵɟ (ɡɚɦɤɧɭɬɵɟ) ɦɧɨɠɟɫɬɜɚ. 
ɋɯɨɞɢɦɨɫɬɶ, ɫɟɤɜɟɧɰɢɚɥɶɧɚɹ ɫɯɨɞɢɦɨɫɬɶ. ɇɟɩɪɟɪɵɜɧɨɟ ɨɬɨɛɪɚɠɟɧɢɟ. 
ɋɱɟɬɧɨɟ ɨɩɪɟɞɟɥɹɸɳɟɟ ɫɟɦɟɣɫɬɜɨ ɨɤɪɟɫɬɧɨɫɬɟɣ. Ȼɚɡɚ (ɩɪɟɞɛɚɡɚ) 
ɬɨɩɨɥɨɝɢɢ. 

2 

ɋ1.2 

Ɇɟɬɪɢɱɟɫɤɢɟ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɛɚɡɚ ɦɟɬɪɢɱɟɫɤɨɣ ɬɨɩɨɥɨɝɢɢ, ɫɯɨɞɢɦɨɫɬɶ. 
Ɇɧɨɠɟɫɬɜɨ, ɜɫɸɞɭ ɩɥɨɬɧɨɟ ɜ X. ɋɟɩɚɪɚɛɟɥɶɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɨɥɧɵɟ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɪɢɧɰɢɩ ɜɥɨɠɟɧɧɵɯ ɲɚɪɨɜ. ɇɢɝɞɟ ɧɟ ɩɥɨɬɧɨɟ 
ɦɧɨɠɟɫɬɜɨ, ɬɟɨɪɟɦɚ Ȼɷɪɚ. ɉɨɧɹɬɢɟ ɨ ɩɨɩɨɥɧɟɧɢɢ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

2 

ɋ1.3 

ɉɪɢɧɰɢɩ ɫɠɢɦɚɸɳɢɯ ɨɬɨɛɪɚɠɟɧɢɣ. ɋɥɭɱɚɣ, ɤɨɝɞɚ ɫɬɟɩɟɧɶ 
ɨɬɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɠɚɬɢɟɦ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ 
ɟɞɢɧɫɬɜɟɧɧɨɫɬɢ ɪɟɲɟɧɢɹ Ɂɚɞɚɱɢ Ʉɨɲɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 
ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. 

2 

ɋ1.4 

Ʉɨɦɩɚɤɬɧɵɟ (ɫɱɟɬɧɨ-ɤɨɦɩɚɤɬɧɵɟ), ɫɟɤɜɟɧɰɢɚɥɶɧɨ ɤɨɦɩɚɤɬɧɵɟ 
ɦɧɨɠɟɫɬɜɚ. ɋɭɳɟɫɬɜɨɜɚɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɬɨɱɤɢ ɞɥɹ ɥɸɛɨɝɨ ɛɟɫɤɨɧɟɱɧɨɝɨ 
ɩɨɞɦɧɨɠɟɫɬɜɚ ɷɬɢɯ ɦɧɨɠɟɫɬɜ. ɉɨɞɦɧɨɠɟɫɬɜɨ S, ɜɩɨɥɧɟ ɨɝɪɚɧɢɱɟɧɧɨɟ ɜ 
ɦɟɬɪɢɱɟɫɤɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɨɥɧɨɬɚ S – ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ 
ɭɫɥɨɜɢɟ ɫɟɤɜɟɧɰɢɚɥɶɧɨɣ ɤɨɦɩɚɤɬɧɨɫɬɢ (ɤɨɦɩɚɤɬɧɨɫɬɢ) S. 

2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 16 

ɋɊ1.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1 

ɋɊ1.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1 

ɋɊ1.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ1.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 11 

   

2 
«Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ (ɮɭɧɤɰɢɨɧɚɥɵ) ɜ ɥɢɧɟɣɧɵɯ 
ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ. ɋɨɩɪɹɠɟɧɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ» 
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2.1 

Ʌɢɧɟɣɧɵɟ ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɗɤɜɢɜɚɥɟɧɬɧɨɫɬɶ ɧɨɪɦ ɜ 
ɤɨɧɟɱɧɨɦɟɪɧɨɦ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɟ L, ɩɨɥɧɨɬɚ L. Ʉɨɦɩɚɤɬɧɨɫɬɶ ɥɸɛɨɝɨ 
ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɡɚɦɤɧɭɬɨɝɨ ɩɨɞɦɧɨɠɟɫɬɜ S, ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ L. Ɍɟɨɪɟɦɚ 
Ɋɢɫɫɚ ɨ ɧɟɤɨɦɩɚɤɬɧɨɫɬɢ ɟɞɢɧɢɱɧɨɣ ɫɮɟɪɵ ɜ ɛɟɫɤɨɧɟɱɧɨɦɟɪɧɨɦ X. 

2 

2.2 

ȿɜɤɥɢɞɨɜɨ (ɤɨɦɩɥɟɤɫɧɨɟ) ɩɪɨɫɬɪɚɧɫɬɜɨ E, ɧɟɪɚɜɟɧɫɬɜɨ Ʉɨɲɢ-

Ȼɭɧɹɤɨɜɫɤɨɝɨ. Ƚɢɥɶɛɟɪɬɨɜɨ ɩɪɨɫɬɪɚɧɫɬɜɨ H. Ɉɪɬɨɝɨɧɚɥɶɧɨɟ 
ɞɨɩɨɥɧɟɧɢɟ L┴ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ L ɜ H. Ɂɚɦɤɧɭɬɨɫɬɶ L┴ ɜ H. ɉɪɹɦɚɹ 
ɫɭɦɦɚ H = L + L┴, ɝɞɟ L ɡɚɦɤɧɭɬɨɟ. 

2 

2.3 

ɋɱɟɬɧɚɹ ɩɨɥɧɚɹ ɫɢɫɬɟɦɚ ɜɟɤɬɨɪɨɜ. Ȼɚɡɢɫ. ɉɨɥɧɚɹ ɫɢɫɬɟɦɚ 
ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɜɟɤɬɨɪɨɜ ɜ E – ɛɚɡɢɫ ɜ E. Ɋɚɜɟɧɫɬɜɨ ɉɚɪɫɟɜɚɥɹ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ, ɱɬɨɛɵ ɫɢɫɬɟɦɚ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 
ɜɟɤɬɨɪɨɜ ɜ H ɛɵɥɚ ɛɚɡɢɫɨɦ ɜ H. 

2 

2.4 

Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ (ɮɭɧɤɰɢɨɧɚɥɵ) Ⱥ. ɗɤɜɢɜɚɥɟɧɬɧɨɫɬɶ 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ Ⱥ. ɇɨɪɦɚ ɨɩɟɪɚɬɨɪɚ (ɮɭɧɤɰɢɨɧɚɥɚ). 
Ʌɢɧɟɣɧɨɟ ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ L(X, Y), ɟɝɨ ɩɨɥɧɨɬɚ ɩɪɢ 
ɩɨɥɧɨɦ X.Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɨɬɨɱɟɱɧɨ ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɥɢɧɟɣɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. ɉɨɬɨɱɟɱɧɨ ɫɯɨɞɹɳɚɹɫɹ 
(ɩɨɬɨɱɟɱɧɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɚɹ) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɬɨɪɨɜ. ɉɨɥɧɨɬɚ 
L(X, Y) ɩɪɢ ɩɨɥɧɵɯ X, Y. 

2 

2.5 

Ɉɬɤɪɵɬɨɟ ɨɬɨɛɪɚɠɟɧɢɟ. ɍɫɥɨɜɢɟ Y = A(X), ɱɬɨɛɵ ɥɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ Ⱥ 

ɛɵɥ ɨɬɤɪɵɬɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ ɩɪɢ ɩɨɥɧɵɯ X, Y. Ɉɛɪɚɬɧɵɣ ɨɩɟɪɚɬɨɪ, 
ɟɝɨ ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɢ ɥɢɧɟɣɧɨɫɬɶ ɩɪɢ Ker A = 0. Ɉɩɟɪɚɬɨɪ Ⱥ 
ɧɟɩɪɟɪɵɜɧɨ ɨɛɪɚɬɢɦɵɣ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ Ⱥ ɹɜɥɹɟɬɫɹ 
ɜɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɵɦ ɨɬɤɪɵɬɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ (ɥɢɛɨ Ⱥ ɨɝɪɚɧɢɱɟɧ 
ɫɧɢɡɭ). Ɍɟɨɪɟɦɚ Ȼɚɧɚɯɚ ɨɛ ɨɛɪɚɬɧɨɦ ɧɟɩɪɟɪɵɜɧɨɦ ɨɩɟɪɚɬɨɪɟ ɩɪɢ Ker A 

= 0, Im A = Y. 

2 

2.6 

Ɍɟɨɪɟɦɚ ɏɚɧɚ-Ȼɚɧɚɯɚ ɜ ɤɨɦɩɥɟɤɫɧɨɦ X, ɟё ɫɥɟɞɫɬɜɢɹ. ɂɡɨɦɟɬɪɢɱɟɫɤɢɣ 
ɢɡɨɦɨɪɮɢɡɦ F: X → Б⃰  ⃰ɜɢɞɚ (Fx)(f) = f(x) ɞɥɹ ɥɸɛɨɝɨ x∈X ɢ   f∈Б⃰    ɢɡ X 

ɧɚ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɨ Im F⊂ Б⃰⃰⃰  ⃰ = L(Б⃰ ,C). Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɮɥɟɤɫɢɜɧɨɫɬɢ 

X. ɂɡɨɦɟɬɪɢɱɟɫɤɢɣ ɢɡɨɦɨɪɮɢɡɦ Ɏ ɢɡ l1⃰ ɧɚ l∞, ɪɚɜɟɧɫɬɜɚ Cɨ⃰⃰
  ⃰ = l1 ⃰ = l∞, 

 lp⃰⃰⃰ ⃰ = lp. 

2 

2.7 

Ɍɟɨɪɟɦɚ Ɋɢɫɫɚ-Ɏɪɟɲɟ ɨ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɮɭɧɤɰɢɨɧɚɥɚ f(x) ɢɡ H ⃰ ɜ ɜɢɞɟ 
ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ. Ɋɟɮɥɟɤɫɢɜɧɨɫɬɶ ɝɢɥɶɛɟɪɬɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ H. 

ɋɥɚɛɚɹ ɫɯɨɞɢɦɨɫɬɶ ɜ X. 

2 
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ɋ2.1 

Ʌɢɧɟɣɧɵɟ ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ. ɗɤɜɢɜɚɥɟɧɬɧɨɫɬɶ ɧɨɪɦ ɜ 
ɤɨɧɟɱɧɨɦɟɪɧɨɦ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɟ L, ɩɨɥɧɨɬɚ L. Ʉɨɦɩɚɤɬɧɨɫɬɶ ɥɸɛɨɝɨ 
ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɡɚɦɤɧɭɬɨɝɨ ɩɨɞɦɧɨɠɟɫɬɜ S, ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ L. Ɍɟɨɪɟɦɚ 
Ɋɢɫɫɚ ɨ ɧɟɤɨɦɩɚɤɬɧɨɫɬɢ ɟɞɢɧɢɱɧɨɣ ɫɮɟɪɵ ɜ ɛɟɫɤɨɧɟɱɧɨɦɟɪɧɨɦ X. 

2 

ɋ2.2 

ȿɜɤɥɢɞɨɜɨ (ɤɨɦɩɥɟɤɫɧɨɟ) ɩɪɨɫɬɪɚɧɫɬɜɨ E, ɧɟɪɚɜɟɧɫɬɜɨ Ʉɨɲɢ-

Ȼɭɧɹɤɨɜɫɤɨɝɨ. Ƚɢɥɶɛɟɪɬɨɜɨ ɩɪɨɫɬɪɚɧɫɬɜɨ H. Ɉɪɬɨɝɨɧɚɥɶɧɨɟ 
ɞɨɩɨɥɧɟɧɢɟ L┴ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɚ L ɜ H. Ɂɚɦɤɧɭɬɨɫɬɶ L┴ ɜ H. ɉɪɹɦɚɹ 
ɫɭɦɦɚ H = L + L┴, ɝɞɟ L ɡɚɦɤɧɭɬɨɟ. 

2 

ɋ2.3 

ɋɱɟɬɧɚɹ ɩɨɥɧɚɹ ɫɢɫɬɟɦɚ ɜɟɤɬɨɪɨɜ. Ȼɚɡɢɫ. ɉɨɥɧɚɹ ɫɢɫɬɟɦɚ 
ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɜɟɤɬɨɪɨɜ ɜ E – ɛɚɡɢɫ ɜ E. Ɋɚɜɟɧɫɬɜɨ ɉɚɪɫɟɜɚɥɹ. 
ɇɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ, ɱɬɨɛɵ ɫɢɫɬɟɦɚ ɨɪɬɨɝɨɧɚɥɶɧɵɯ 
ɜɟɤɬɨɪɨɜ ɜ H ɛɵɥɚ ɛɚɡɢɫɨɦ ɜ H. 

2 

ɋ2.4 
Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɬɨɪɵ (ɮɭɧɤɰɢɨɧɚɥɵ) Ⱥ. ɗɤɜɢɜɚɥɟɧɬɧɨɫɬɶ 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ Ⱥ. ɇɨɪɦɚ ɨɩɟɪɚɬɨɪɚ (ɮɭɧɤɰɢɨɧɚɥɚ). 2 
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Ʌɢɧɟɣɧɨɟ ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ L(X, Y), ɟɝɨ ɩɨɥɧɨɬɚ ɩɪɢ 
ɩɨɥɧɨɦ X.Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɨɬɨɱɟɱɧɨ ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɥɢɧɟɣɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. ɉɨɬɨɱɟɱɧɨ ɫɯɨɞɹɳɚɹɫɹ 
(ɩɨɬɨɱɟɱɧɨ ɮɭɧɞɚɦɟɧɬɚɥɶɧɚɹ) ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɬɨɪɨɜ. ɉɨɥɧɨɬɚ 
L(X, Y) ɩɪɢ ɩɨɥɧɵɯ X, Y. 

ɋ2.5 

Ɉɬɤɪɵɬɨɟ ɨɬɨɛɪɚɠɟɧɢɟ. ɍɫɥɨɜɢɟ Y = A(X), ɱɬɨɛɵ ɥɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ Ⱥ 
ɛɵɥ ɨɬɤɪɵɬɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ ɩɪɢ ɩɨɥɧɵɯ X, Y. Ɉɛɪɚɬɧɵɣ ɨɩɟɪɚɬɨɪ, 
ɟɝɨ ɟɞɢɧɫɬɜɟɧɧɨɫɬɶ ɢ ɥɢɧɟɣɧɨɫɬɶ ɩɪɢ Ker A = 0. Ɉɩɟɪɚɬɨɪ Ⱥ 

ɧɟɩɪɟɪɵɜɧɨ ɨɛɪɚɬɢɦɵɣ ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ Ⱥ ɹɜɥɹɟɬɫɹ 
ɜɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɵɦ ɨɬɤɪɵɬɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ (ɥɢɛɨ Ⱥ ɨɝɪɚɧɢɱɟɧ 
ɫɧɢɡɭ). Ɍɟɨɪɟɦɚ Ȼɚɧɚɯɚ ɨɛ ɨɛɪɚɬɧɨɦ ɧɟɩɪɟɪɵɜɧɨɦ ɨɩɟɪɚɬɨɪɟ ɩɪɢ Ker A 

= 0, Im A = Y. 

2 

ɋ2.6 

Ɍɟɨɪɟɦɚ ɏɚɧɚ-Ȼɚɧɚɯɚ ɜ ɤɨɦɩɥɟɤɫɧɨɦ X, ɟё ɫɥɟɞɫɬɜɢɹ. ɂɡɨɦɟɬɪɢɱɟɫɤɢɣ 
ɢɡɨɦɨɪɮɢɡɦ F: X → Б⃰  ⃰ɜɢɞɚ (Fx)(f) = f(x) ɞɥɹ ɥɸɛɨɝɨ x∈X ɢ   f∈Б⃰    ɢɡ X 

ɧɚ ɩɨɞɩɪɨɫɬɪɚɧɫɬɜɨ Im F⊂ Б⃰⃰⃰  ⃰ = L(Б⃰ ,C). Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɮɥɟɤɫɢɜɧɨɫɬɢ 
X. ɂɡɨɦɟɬɪɢɱɟɫɤɢɣ ɢɡɨɦɨɪɮɢɡɦ Ɏ ɢɡ l1⃰ ɧɚ l∞, ɪɚɜɟɧɫɬɜɚ Cɨ⃰⃰

  ⃰ = l1 ⃰ = l∞, 

 lp⃰⃰⃰ ⃰ = lp. 

2 

ɋ2.7 

Ɍɟɨɪɟɦɚ Ɋɢɫɫɚ-Ɏɪɟɲɟ ɨ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɮɭɧɤɰɢɨɧɚɥɚ f(x) ɢɡ H ⃰ ɜ ɜɢɞɟ 
ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ. Ɋɟɮɥɟɤɫɢɜɧɨɫɬɶ ɝɢɥɶɛɟɪɬɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ H. 

ɋɥɚɛɚɹ ɫɯɨɞɢɦɨɫɬɶ ɜ X. 

2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 28 

ɋɊ2.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1.75 

ɋɊ2.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.75 

ɋɊ2.3 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 18 

ɋɊ2.4 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 6.5 

   

3 

«Ʉɨɦɩɚɤɬɧɵɟ ɨɩɟɪɚɬɨɪɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ Ɏɪɟɞɝɨɥɶɦɚ ɢ 
ȼɨɥɶɬɟɪɚ» 
 

 

 Ʌɟɤɰɢɢ 14 

3.1 

Ɍɟɨɪɟɦɚ ɇɟɣɦɚɧɚ ɨ ɧɟɩɪɟɪɵɜɧɨɣ ɨɛɪɚɬɢɦɨɫɬɢ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ  
I – A. ɋɥɟɞɫɬɜɢɟ ɨ ɧɟɩɪɟɪɵɜɧɨɣ ɨɛɪɚɬɢɦɨɫɬɢ ɨɩɟɪɚɬɨɪɚ Ⱥ + ∆Ⱥ. 
Ɋɟɝɭɥɹɪɧɨɟ ɱɢɫɥɨ λ ɨɩɟɪɚɬɨɪɚ Ⱥ, ɪɟɡɨɥɶɜɟɧɬɚ. Ɉɬɤɪɵɬɨɫɬɶ 

ɪɟɡɨɥɶɜɟɧɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɤɨɦɩɚɤɬɧɨɫɬɶ ɫɩɟɤɬɪɚ. Ɍɨɱɟɱɧɵɣ ɢ 
ɧɟɩɪɟɪɵɜɧɵɣ ɫɩɟɤɬɪɵ. 

2 

3.2 

Ʉɨɦɩɚɤɬɧɵɟ ɨɩɟɪɚɬɨɪɵ. Ɂɚɦɵɤɚɧɢɟ ɨɛɪɚɡɚ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ –
ɤɨɦɩɚɤɬɧɨɟ ɦɧɨɠɟɫɬɜɨ. Ɂɚɦɤɧɭɬɫɬɶ Ʉ(X,Y) ɜ L(X,Y). Ʉɨɦɩɚɤɬɧɨɫɬɶ 
ɤɨɧɟɱɧɨɦɟɪɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. Ʉɨɧɟɱɧɨɦɟɪɧɨɫɬɶ ɤɨɦɩɚɤɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ 
ɝɢɥɶɛɟɪɬɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

2 

3.3 Ɍɨɱɟɱɧɵɣ ɫɩɟɤɬɪ ɤɨɦɩɚɤɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ – ɫɱёɬɧɨɟ ɦɧɨɠɟɫɬɜɨ 2 

3.4 
ɋɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ ɜ ɝɢɥɶɛɟɪɬɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ H. 

ɋɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ ɜ H, ɟɝɨ ɫɜɨɣɫɬɜɚ. 2 

3.5 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɬɟɨɪɟɦɵ Ƚɢɥɶɛɟɪɬɚ-Шɦɢɞɬɚ ɨ ɪɚɡɥɨɠɟɧɢɢ ɜ H 

ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɟɤɬɨɪɚ ɩɨ ɨɪɬɨɝɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɫɨɛɫɬɜɟɧɧɵɯ 
ɜɟɤɬɨɪɨɜ ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. 

2 

3.6 

Ʉɨɦɩɚɤɬɧɨɫɬɶ ɨɩɟɪɚɬɨɪɚ Ɏɪɟɞɝɨɥɶɦɚ. ɋɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ 
Ɏɪɟɞɝɨɥɶɦɚ. Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ Ɏɪɟɞɝɨɥɶɦɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ɫ 
ɫɢɦɦɟɬɪɢɱɟɫɤɢɦ ɹɞɪɨɦ. 

2 

3.7 
Ⱥɥɶɬɟɪɧɚɬɢɜɚ Ɏɪɟɞɝɨɥɶɦɚ. ȿɞɢɧɫɬɜɟɧɧɨɫɬɶ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ 
ȼɨɥɶɬɟɪɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ɫ ɤɨɦɩɚɤɬɧɵɦ ɨɩɟɪɚɬɨɪɨɦ. 2 

 ɋɟɦɢɧɚɪɵ 14 
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ɋ3.1 

Ɍɟɨɪɟɦɚ ɇɟɣɦɚɧɚ ɨ ɧɟɩɪɟɪɵɜɧɨɣ ɨɛɪɚɬɢɦɨɫɬɢ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ  
I – A. ɋɥɟɞɫɬɜɢɟ ɨ ɧɟɩɪɟɪɵɜɧɨɣ ɨɛɪɚɬɢɦɨɫɬɢ ɨɩɟɪɚɬɨɪɚ Ⱥ + ∆Ⱥ. 
Ɋɟɝɭɥɹɪɧɨɟ ɱɢɫɥɨ λ ɨɩɟɪɚɬɨɪɚ Ⱥ, ɪɟɡɨɥɶɜɟɧɬɚ. Ɉɬɤɪɵɬɨɫɬɶ 
ɪɟɡɨɥɶɜɟɧɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɤɨɦɩɚɤɬɧɨɫɬɶ ɫɩɟɤɬɪɚ. Ɍɨɱɟɱɧɵɣ ɢ 
ɧɟɩɪɟɪɵɜɧɵɣ ɫɩɟɤɬɪɵ. 

2 

ɋ3.2 

Ʉɨɦɩɚɤɬɧɵɟ ɨɩɟɪɚɬɨɪɵ. Ɂɚɦɵɤɚɧɢɟ ɨɛɪɚɡɚ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ –
ɤɨɦɩɚɤɬɧɨɟ ɦɧɨɠɟɫɬɜɨ. Ɂɚɦɤɧɭɬɫɬɶ Ʉ(X,Y) ɜ L(X,Y). Ʉɨɦɩɚɤɬɧɨɫɬɶ 
ɤɨɧɟɱɧɨɦɟɪɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. Ʉɨɧɟɱɧɨɦɟɪɧɨɫɬɶ ɤɨɦɩɚɤɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ 
ɝɢɥɶɛɟɪɬɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

2  

ɋ3.3 Ɍɨɱɟɱɧɵɣ ɫɩɟɤɬɪ ɤɨɦɩɚɤɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ – ɫɱёɬɧɨɟ ɦɧɨɠɟɫɬɜɨ  2 

ɋ3.4 
ɋɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ ɜ ɝɢɥɶɛɟɪɬɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ H. 

ɋɚɦɨɫɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ ɜ H, ɟɝɨ ɫɜɨɣɫɬɜɚ. 2 

ɋ3.5 

Ɏɨɪɦɭɥɢɪɨɜɤɚ ɬɟɨɪɟɦɵ Ƚɢɥɶɛɟɪɬɚ-Шɦɢɞɬɚ ɨ ɪɚɡɥɨɠɟɧɢɢ ɜ H 

ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɟɤɬɨɪɚ ɩɨ ɨɪɬɨɝɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɫɨɛɫɬɜɟɧɧɵɯ 
ɜɟɤɬɨɪɨɜ ɫɚɦɨɫɨɩɪɹɠɟɧɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. 

2 

ɋ3.6 

Ʉɨɦɩɚɤɬɧɨɫɬɶ ɨɩɟɪɚɬɨɪɚ Ɏɪɟɞɝɨɥɶɦɚ. ɋɨɩɪɹɠɟɧɧɵɣ ɨɩɟɪɚɬɨɪ 
Ɏɪɟɞɝɨɥɶɦɚ. Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ Ɏɪɟɞɝɨɥɶɦɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ɫ 
ɫɢɦɦɟɬɪɢɱɟɫɤɢɦ ɹɞɪɨɦ. 

2 

ɋ3.7 
Ⱥɥɶɬɟɪɧɚɬɢɜɚ Ɏɪɟɞɝɨɥɶɦɚ. ȿɞɢɧɫɬɜɟɧɧɨɫɬɶ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ 
ȼɨɥɶɬɟɪɚ ɜɬɨɪɨɝɨ ɪɨɞɚ ɫ ɤɨɦɩɚɤɬɧɵɦ ɨɩɟɪɚɬɨɪɨɦ. 2 

 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 28 

ɋɊ3.1 ɉɪɨɪɚɛɨɬɤɚ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɥɟɤɰɢɣ 1.75 

ɋɊ3.2 ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɟɦɢɧɚɪɚɦ 1.75 

ɋɊ3.3 ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ 3 

ɋɊ3.4 ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 15 

ɋɊ3.5 Ⱦɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 6.5 
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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 ɂ ȾɈɉɈɅɇɂɌȿɅɖɇɕɏ 
ɆȺɌȿɊɂȺɅɈȼ, ɇȿɈȻɏɈȾɂɆɕɏ ȾɅə ɈɋȼɈȿɇɂə ȾɂɋɐɂɉɅɂɇɕ 

Ʌɢɬɟɪɚɬɭɪɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

 

1. Ʌɸɫɬɟɪɧɢɤ Ʌ. Ⱥ. Ʉɪɚɬɤɢɣ ɤɭɪɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ʌ. Ⱥ. 
Ʌɸɫɬɟɪɧɢɤ, ȼ. ɂ. ɋɨɛɨɥɟɜ. — 2-ɟ ɢɡɞ.,ɫɬɟɪ. — ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ: Ʌɚɧɶ, 2021. — 272 ɫ. — 

ISBN 978-5-8114-0976-1. — Ɍɟɤɫɬ:ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ 
ɫɢɫɬɟɦɚ. — URL: https://e.lanbook.com/book/167757. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ ɚɜɬɨɪɢɡ. 
ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

 

2. ȼɚɫɢɥɶɟɜɚ Ⱥ. Ȼ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ : ɭɱɟɛɧɢɤ / Ⱥ. Ȼ. ȼɚɫɢɥɶɟɜɚ, ɇ. Ⱥ. 
Ɍɢɯɨɧɨɜ. — 3-ɟ ɢɡɞ.,ɫɬɟɪ. — ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ : Ʌɚɧɶ, 2021. — 160 ɫ. — ISBN 978-5-8114-

0911-2. — Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: 

https://e.lanbook.com/book/167734. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
 

3. Ʉɨɥɦɨɝɨɪɨɜ Ⱥ. ɇ. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ / Ⱥ. ɇ. Ʉɨɥɦɨɝɨɪɨɜ, ɋ. ȼ. Ɏɨɦɢɧ. — 7-ɟ ɢɡɞ. — Ɇɨɫɤɜɚ : ɎɂɁɆȺɌɅɂɌ, 2009. — 

572 ɫ. — ISBN 978-5-9221-0266-7. — Ɍɟɤɫɬ : ɷɥɟɤɬɪɨɧɧɵɣ // Ʌɚɧɶ : ɷɥɟɤɬɪɨɧɧɨ-

ɛɢɛɥɢɨɬɟɱɧɚɹ ɫɢɫɬɟɦɚ. — URL: https://e.lanbook.com/book/2206. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɞɥɹ 
ɚɜɬɨɪɢɡ. ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 

 

4. Ʉɨɧɫɬɚɧɬɢɧɨɜ Ɉ.Ɋ. Ʌɟɤɰɢɢ ɩɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɚɧɚɥɢɡɭ. 
https://mipt.ru/education/chair/mathematics/study/uchebniki/Konstantinov-Lektsii-Funkan.pdf. 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ ɫɜɨɛɨɞɧɵɣ. 

https://e.lanbook.com/book/167757
https://e.lanbook.com/book/167734
https://e.lanbook.com/book/2206
https://mipt.ru/education/chair/mathematics/study/uchebniki/Konstantinov-Lektsii-Funkan.pdf
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8. ɉȿɊȿɑȿɇɖ ɊȿɋɍɊɋɈȼ ɋȿɌɂ ɂɇɌȿɊɇȿɌ, ɊȿɄɈɆȿɇȾɍȿɆɕɏ 
ȾɅə ɋȺɆɈɋɌɈəɌȿɅɖɇɈɃ ɊȺȻɈɌɕ ɉɊɂ ɈɋȼɈȿɇɂɂ ȾɂɋɐɂɉɅɂɇɕ 

 

 

1. ɋɚɣɬ ɤɚɮɟɞɪɵ «ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ ɢ ɮɢɡɢɤɚ»: https://mf.bmstu.ru/info/faculty/kf/caf/k6/  

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.  
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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. 

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 ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɟ, 
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: 
- Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 

- 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 

ɋɬɭɞɟɧɬ, ɜɵɩɨɥɧɢɜɲɢɣ ɜɫɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɡɚɞɚɧɢɹ ɢ ɫɞɚɜɲɢɣ 
ɜɫɟ ɤɨɧɬɪɨɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɥɭɱɚɟɬ ɢɬɨɝɨɜɭɸ ɨɰɟɧɤɭ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɡɚ ɫɟɦɟɫɬɪ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɲɤɚɥɨɣ: 
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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 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-ЦКТХ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨɣ ɫɜɹɡɢ: nshipov@mgul.ac.ru 

ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ: 

 Microsoft Office  PowerPoint  Windows 

 

ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɩɪɚɜɨɱɧɵɟ ɫɢɫɬɟɦɵ: 
 Ɉɛɳɟɪɨɫɫɢɣɫɤɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɩɨɪɬɚɥ: http://www.mathnet.ru/  Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɫɚɣɬ: http://www.exponenta.ru/  Ȼɚɡɚ ɡɧɚɧɢɣ ɢ ɧɚɛɨɪ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɚɥɝɨɪɢɬɦɨɜ, ɜɨɩɪɨɫɧɨ-ɨɬɜɟɬɧɚɹ ɫɢɫɬɟɦɚ: 

https://www.wolframalpha.com/ 

ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɛɚɡɵ ɞɚɧɧɵɯ: 

 ɇɚɭɱɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɣ: www.scask.ru  ɇɚɭɱɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɢɡɛɪɚɧɧɵɯ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɣ: https://elementy.ru/ 

 

http://www.mathnet.ru/
http://www.exponenta.ru/
https://www.wolframalpha.com/
http://www.scask.ru/
https://elementy.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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включая перечень программного обеспечения, информационных справочных систем и
профессиональных баз данных

Программное обеспечение:
- LibreOffice
- Mozilla Thunderbird

Преподаватель кафедры:
Шипов Н.В., доцент (к.н.), кандидат физико-математических наук, доцент, shipov@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. Колмогоров, А. Н. Элементы теории функций и функционального анализа : учебное пособие /
А. Н. Колмогоров, С. В. Фомин. — 7-е изд. — Москва : ФИЗМАТЛИТ, 2009. — 572 с. — ISBN
978-5-9221-0266-7. — Текст : электронный // Лань : электронно-библиотечная система. — URL:
https://e.lanbook.com/book/2206

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
- Mozilla Thunderbird

Преподаватель кафедры:
Шипов Н.В., доцент (к.н.), кандидат физико-математических наук, доцент, shipov@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. Колмогоров, А. Н. Элементы теории функций и функционального анализа : учебное пособие /
А. Н. Колмогоров, С. В. Фомин. — 7-е изд. — Москва : ФИЗМАТЛИТ, 2009. — 572 с. — ISBN
978-5-9221-0266-7. — Текст : электронный // Лань : электронно-библиотечная система. — URL:
https://e.lanbook.com/book/2206

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
- Mozilla Firefox
- OpenOffice

Преподаватель кафедры:
Шипов Н.В., доцент (к.н.), кандидат физико-математических наук, доцент, shipov@bmstu.ru


