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1. ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ 

1.1. ɐɟɥɢ ɞɢɫɰɢɩɥɢɧɵ 

ɐɟɥɶɸ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɨɧɹɬɢɣ ɢ ɦɟɬɨɞɨɜ ɪɟɲɟ-
ɧɢɹ ɡɚɞɚɱ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɞɢɫ-
ɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ; ɦɟɬɨɞɨɜ, ɫɩɨɫɨɛɨɜ ɢ ɫɪɟɞɫɬɜ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɜɤɥɸɱɚɹ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɢɩɨɜɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ.  

1.2. Ɂɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ 

ȼ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ ɜɯɨɞɹɬ: ɨɜɥɚɞɟɧɢɟ ɦɟɬɨɞɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɦɢ ɜ 
ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɬɟɨɪɢɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, 
ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɟ; ɦɟɬɨɞɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. Ɋɚɡɜɢɬɢɟ 
ɥɨɝɢɱɟɫɤɨɝɨ ɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɫɬɭɞɟɧɬɨɜ, ɜɵɪɚɛɨɬɤɚ ɭ ɫɬɭɞɟɧɬɨɜ 
ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɸ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭɦɟɧɢɹ ɪɚɛɨɬɚɬɶ ɫ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɨɣ. 

2. Ɇɟɫɬɨ ɞɢɫɰɢɩɥɢɧɵ ɜ ɫɬɪɭɤɬɭɪɟ ɈɈɉ 

Ⱦɢɫɰɢɩɥɢɧɚ «Ɇɚɬɟɦɚɬɢɤɚ» ɨɬɧɨɫɢɬɫɹ ɤ ɛɚɡɨɜɨɣ ɱɚɫɬɢ Ȼ1.Ȼ.14. Ⱦɥɹ ɢɡɭɱɟɧɢɹ 
ɞɢɫɰɢɩɥɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɬɜɟɪɞɨɟ ɡɧɚɧɢɟ ɫɬɭɞɟɧɬɚɦɢ ɛɚɡɨɜɨɝɨ ɤɭɪɫɚ ɦɚɬɟɦɚɬɢɤɢ 
ɫɪɟɞɧɟɣ ɲɤɨɥɵ. Ɇɚɬɟɦɚɬɢɤɚ ɩɪɢɡɜɚɧɚ ɞɚɬɶ ɫɬɭɞɟɧɬɚɦ ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ, ɤɨɬɨɪɵɟ ɛɭ-
ɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ, ɜ ɭɱɟɛɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɟ. 
3. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

ɉɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɧɚɩɪɚɜɥɟɧ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɥɟɞɭɸɳɢɯ ɤɨɦ-
ɩɟɬɟɧɰɢɣ:  

 ɈɄ-7 ȼɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɚ-
ɦɨɨɛɪɚɡɨɜɚɧɢɸ; 

 ɈɉɄ-3 ȼɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɦɟ-
ɬɨɞɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ; 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 
 ɡɧɚɬɶ: ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ; ɦɟɬɨɞɵ, ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɩɨɥɭ-
ɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɟ ɜ ɥɢɧɟɣɧɨɣ 
ɚɥɝɟɛɪɟ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚ-
ɬɢɤɟ, ɜɤɥɸɱɚɹ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ; 

 ɭɦɟɬɶ: ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ, ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟ-
ɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɟ ɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ 
ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɟ ɞɥɹ ɪɟɲɟɧɢɹ ɬɢɩɨɜɵɯ 
ɡɚɞɚɱ, ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ, ɢ ɪɟɲɟ-
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ɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ. ɉɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɢ-
ɬɟɪɚɬɭɪɨɣ. 

 ɜɥɚɞɟɬɶ: ɦɟɬɨɞɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚ-
ɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ 
ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɟ, ɜɤɥɸɱɚɹ ɨɫɧɨɜɧɵɟ ɦɟ-
ɬɨɞɵ ɪɟɲɟɧɢɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ; ɧɚɜɵɤɚɦɢ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɹ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɜɨɩɪɨɫɨɜ, ɤɚɫɚɸɳɢɯɫɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ, ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɬɟɨɪɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɬɟɨɪɢɢ ɮɭɧɤɰɢɣ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ. 

 
 

4. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 19 ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰ ɢ ɩɪɟɞɫɬɚɜ-
ɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – Ɍɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ 

 
ȼɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ ȼɫɟɝɨ ɱɚɫɨɜ 

ɋɟɦɟɫɬɪɵ 

1 2 3  

Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (ɜɫɟɝɨ) 366 108 124 134  

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʌɟɤɰɢɢ 134 36 44 54  

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ (ɅɊ)      

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ (ɉɁ) 190 58 66 66  

ɋɟɦɢɧɚɪɵ (ɋ)      

Ʉɨɥɥɨɤɜɢɭɦɵ (Ʉ) 18 6 6 6  

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ/(ɪɚɛɨɬɚ) (ɚɭɞɢɬɨɪɧɚɹ ɧɚɝɪɭɡɤɚ)      

Дɪɭɝɢɟ ɜɢɞɵ ɚɭɞɢɬɨɪɧɨɣ ɪɚɛɨɬɵ      

Ʉɨɧɬɪɨɥɶɧɵɟ ɪɚɛɨɬɵ 24 8 8 8  

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɜɫɟɝɨ) 210 36 56 118  

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ (ɪɚɛɨɬɚ) (ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ)      

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɪɚɛɨɬɵ      

Ɋɟɮɟɪɚɬ      

Дɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ      

ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ 102 16 24 58  

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɵɦ ɪɚɛɨɬɚɦ 62 10 16 30  

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ 62 10 16 30  

      

ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ -ɷɤɡɚɦɟɧ 108 36 36 36  

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɱɚɫɨɜ 684 180 216 288  

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, Ɂɚɱɟɬɧɵɯ ȿɞɢɧɢɰ  19 5 6 8  
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5. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

5.1. Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ 

Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. 
Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 
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ɣ 
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Ɋɋ

) 

ɋ
ɚɦ

ɨɫ
ɬ.

 ɪ
ɚɛ

ɨɬ
ɚ 

ɫɬ
ɭɞ

ɟɧ
ɬɚ

 

ȼ
ɫɟ

ɝɨ
 ɱ

ɚɫ
. (

ɛɟ
ɡ 

ɷɤ
ɡɚ

ɦ)
 Ɏɨɪɦɢɪɭɟ-

ɦɵɟ ɤɨɦɩɟ-
ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 

1. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ. ɗɥɟɦɟɧɬɵ ɤɨɦɛɢɧɚɬɨɪɢ-
ɤɢ. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɫɬɪɭɤɬɭɪɵ. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɥɢ-
ɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ.  

14  12  24 32 ɈɄ-7, 

ɈɉɄ-3 

2. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ 
ɱɢɫɥɚɦɢ. 

4  14  8 26 ɈɄ-7, 

ɈɉɄ-3 

3. Ɇɚɬɪɢɰɵ. Ɉɩɪɟɞɟɥɢɬɟɥɢ. ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚ-
ɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

8  14  6 30 ɈɄ-7, 

ɈɉɄ-3 

4. Ⱥɥɝɟɛɪɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɤɬɨɪɨɜ. Ɉɫɧɨɜɵ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 

8  28  30 66 ɈɄ-7, 

ɈɉɄ-3 

5. Ɏɭɧɤɰɢɢ ɜ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ. Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚ-
ɬɨɪ. ȼɜɟɞɟɧɢɟ ɜ ɚɧɚɥɢɡ (ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨ-
ɝɨ ɩɟɪɟɦɟɧɧɨɝɨ). 

20  30  10 70 ɈɄ-7, 

ɈɉɄ-3 

6. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ (ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ). 

8  16  14 44 ɈɄ-7, 

ɈɉɄ-3 

7. ɂɧɬɟɝɪɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ ɨɞɧɨɣ ɢ ɦɧɨɝɢɯ 
ɩɟɪɟɦɟɧɧɵɯ (ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟ-
ɦɟɧɧɨɝɨ). ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɩɨɥɹ. 

18  36  32 90 ɈɄ-7, 

ɈɉɄ-3 

8. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ. 8  20  8 38 ɈɄ-7, 

ɈɉɄ-3 

9. ɇɟɫɨɛɫɬɜɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ. ɂɧɬɟɝɪɚɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɹ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ, Ʌɚɩɥɚɫɚ. 

10  14  20 44 ɈɄ-7, 

ɈɉɄ-3 

10. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɨɜɵɟ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɪɹɞɵ. Ɋɹɞɵ 
Ɏɭɪɶɟ, Ɍɟɣɥɨɪɚ, Ʌɨɪɚɧɚ. 

10  22  26 58 ɈɄ-7, 

ɈɉɄ-3 

11. ɗɥɟɦɟɧɬɵ ɛɭɥɟɜɨɣ ɚɥɝɟɛɪɵ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨɝɢɤɢ. 

Ɍɟɨɪɢɹ ɤɨɧɟɱɧɵɯ ɚɜɬɨɦɚɬɨɜ. 

16  16  20 42 ɈɄ-7, 

ɈɉɄ-3 

12. Ɍɟɨɪɢɹ ɝɪɚɮɨɜ. 10  10  12 26 ɈɄ-7, 

ɈɉɄ-3 
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5.2. ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ (ɩɨ ɥɟɤɰɢɹɦ)  
ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧ (ɩɨ ɥɟɤɰɢɹɦ) ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.2. 

Ɍɚɛɥɢɰɚ 5.2 - ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧ (ɩɨ ɥɟɤɰɢɹɦ)  
 

I ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɪɚɡɞɟɥɨɜ 
ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
(ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 
1. ɗɥɟɦɟɧɬɵ ɬɟɨ-

ɪɢɢ ɦɧɨɠɟɫɬɜ. 
ɗɥɟɦɟɧɬɵ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟ-
ɫɤɢɟ ɫɬɪɭɤɬɭɪɵ. 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

Ɇɧɨɠɟɫɬɜɚ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ. ɑɢɫɥɨɜɵɟ ɦɧɨɠɟ-
ɫɬɜɚ. 
ɋɨɨɬɜɟɬɫɬɜɢɹ. ȼɢɞɵ ɫɨɨɬɜɟɬɫɬɜɢɣ. Ȼɢɧɚɪɧɵɟ ɨɬɧɨ-
ɲɟɧɢɹ. 
Ʉɨɧɟɱɧɵɟ, ɛɟɫɤɨɧɟɱɧɵɟ, ɫɱёɬɧɵɟ, ɧɟɫɱёɬɧɵɟ ɦɧɨɠɟ-
ɫɬɜɚ. Ɉɝɪɚɧɢɱɟɧɧɵɟ, ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɦɧɨɠɟɫɬɜɚ. 
Ƚɪɚɧɢɰɵ ɦɧɨɠɟɫɬɜ. 
ɉɨɧɹɬɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ, ɥɢɧɟɣɧɨɝɨ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚ, ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɉɟɪɟɫɬɚɧɨɜɤɚ, ɜɵɱɢɫɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɟɪɟɫɬɚɧɨɜɨɤ. 

2 ɈɄ-7, ɈɉɄ-3 
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2. Ʉɨɦɩɥɟɤɫɧɵɟ 
ɱɢɫɥɚ. Ɉɩɟɪɚ-
ɰɢɢ ɧɚɞ ɤɨɦ-
ɩɥɟɤɫɧɵɦɢ ɱɢɫ-
ɥɚɦɢ. 

Ɇɧɢɦɵɟ ɱɢɫɥɚ. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɜ ɚɥɝɟɛɪɚɢɱɟ-
ɫɤɨɣ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ, ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ. 
ɂɯ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ. ɋɥɨɠɟɧɢɟ, ɭɦɧɨ-
ɠɟɧɢɟ, ɞɟɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɉɩɟɪɚɰɢɢ ɧɚɞ 
ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ: ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɩɪɨɞɨɥɠɟɧɢɟ 
ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɧɚ ɤɨɦɩɥɟɤɫɧɭɸ 
ɩɥɨɫɤɨɫɬɶ.   

4 ɈɄ-7, ɈɉɄ-3 

3. Ɇɚɬɪɢɰɵ, ɨɩɪɟ-
ɞɟɥɢɬɟɥɢ. ɋɢ-
ɫɬɟɦɵ ɥɢɧɟɣ-
ɧɵɯ ɚɥɝɟɛɪɚɢ-
ɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ. 

ɉɨɧɹɬɢɟ ɦɚɬɪɢɰɵ, ɪɚɡɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɹ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɬɪɢɰ. Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ 
ɦɚɬɪɢɰɚɦɢ. Ɍɪɚɧɫɩɨɧɢɪɨɜɚɧɢɟ. ɍɦɧɨɠɟɧɢɟ ɦɚɬɪɢɰɵ 
ɧɚ ɦɚɬɪɢɰɭ-ɫɬɨɥɛɟɰ. ɉɨɧɹɬɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɟё ɦɚɬɪɢɱɧɚɹ ɡɚɩɢɫɶ. 
Ɉɩɪɟɞɟɥɢɬɟɥɶ. ȼɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɟɣ 2 ɢ 3 ɩɨ-
ɪɹɞɤɨɜ. Ɇɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɬɟɥɹ ɩɨ ɫɬɪɨɤɟ 
(ɫɬɨɥɛɰɭ). Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɦɟɬɨɞɨɦ 

Ʉɪɚɦɟɪɚ. 

4 ɈɄ-7, ɈɉɄ-3 

4. Ⱥɥɝɟɛɪɚ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ 
ɜɟɤɬɨɪɨɜ. Ɉɫɧɨ-
ɜɵ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɤɬɨɪɨɜ. Ⱦɟɤɚɪɬɨɜɚ ɢ 
ɩɨɥɹɪɧɚɹ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɧɚ 
ɩɥɨɫɤɨɫɬɢ. ɉɪɹɦɚɹ. Ʉɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɧɚ 
ɩɥɨɫɤɨɫɬɢ. ɍɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
ɉɥɨɫɤɨɫɬɶ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

2 ɈɄ-7, ɈɉɄ-3 

5. Ɏɭɧɤɰɢɢ ɜ ɥɢ-
ɧɟɣɧɵɯ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚɯ. Ʌɢ-
ɧɟɣɧɵɣ ɨɩɟɪɚ-
ɬɨɪ. ȼɜɟɞɟɧɢɟ ɜ 
ɚɧɚɥɢɡ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ). 

ɉɨɧɹɬɢɟ ɮɭɧɤɰɢɢ (ɨɩɟɪɚɬɨɪɚ) ɜ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧ-
ɫɬɜɚɯ, ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ. 
ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɮɭɧɤɰɢɢ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɮɭɧɤɰɢɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɧɨɫɬɟɣ ɩɪɨɫɬɪɚɧɫɬɜ. ɗɥɟɦɟɧ-
ɬɚɪɧɵɟ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ. Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ 
ɦɚɬɪɢɰɚ. Ʌɢɧɟɣɧɵɟ ɢ ɤɜɚɞɪɚɬɢɱɧɵɟ ɮɨɪɦɵ. 
Ʉɨɦɩɨɡɢɰɢɹ ɮɭɧɤɰɢɣ, ɨɛɪɚɬɧɚɹ ɮɭɧɤɰɢɹ. ɉɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɶ ɢ ɟɟ ɩɪɟɞɟɥ. ɇɟɩɪɟɪɵɜɧɨɫɬɶ ɮɭɧɤɰɢɢ. 
ɉɪɟɞɟɥ ɮɭɧɤɰɢɢ. ɇɟɨɩɪɟɞɟɥɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ. Ʉɥɚɫ-
ɫɢɮɢɤɚɰɢɹ ɬɨɱɟɤ ɪɚɡɪɵɜɚ. Ȼɟɫɤɨɧɟɱɧɨ ɦɚɥɵɟ ɢ ɛɟɫ-
ɤɨɧɟɱɧɨ ɛɨɥɶɲɢɟ ɮɭɧɤɰɢɢ ɢ ɢɯ ɫɜɨɣɫɬɜɚ. ɋɪɚɜɧɟɧɢɟ 
ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɵɯ, ɩɨɪɹɞɨɤ ɦɚɥɨɫɬɢ. Ƚɥɚɜɧɚɹ ɱɚɫɬɶ 
ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɨɣ. ɋɪɚɜɧɟɧɢɟ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɢɯ 
ɮɭɧɤɰɢɣ, ɩɨɪɹɞɨɤ ɪɨɫɬɚ. Ƚɥɚɜɧɚɹ ɱɚɫɬɶ ɛɟɫɤɨɧɟɱɧɨ 
ɛɨɥɶɲɨɣ. 

16 ɈɄ-7, ɈɉɄ-3 

6. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɨɟ ɢɫɱɢɫɥɟ-
ɧɢɟ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ) 

ɉɨɧɹɬɢɟ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥ ɮɭɧɤɰɢɢ. ɉɪɨɢɡɜɨɞɧɚɹ ɦɚɬɪɢɰɚ ɢ ɟɟ ɫɬɪɨɟɧɢɟ. 
ɉɨɧɹɬɢɟ ɱɚɫɬɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. Ƚɪɚɞɢɟɧɬ. ɉɪɨɢɡɜɨɞ-
ɧɚɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ. ɍɫɥɨɜɢɹ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɢ 
ɮɭɧɤɰɢɢ. ɉɨɧɹɬɢɟ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ. ɉɪɨɢɡ-
ɜɨɞɧɵɟ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ. ɉɪɢɥɨ-
ɠɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɜ ɩɪɢɛɥɢɠɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢ-
ɹɯ. Ɏɨɪɦɭɥɚ Ɍɟɣɥɨɪɚ. ɉɪɚɜɢɥɨ Ʌɨɩɢɬɚɥɹ. Ƚɟɨɦɟɬɪɢ-
ɱɟɫɤɢɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ. ɂɫɫɥɟ-
ɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ. 

8 ɈɄ-7, ɈɉɄ-3 

 

II ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɪɚɡɞɟɥɨɜ 
ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
(ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 
1. ɂɧɬɟɝɪɚɥɶɧɨɟ 

ɢɫɱɢɫɥɟɧɢɟ 
ɮɭɧɤɰɢɣ ɨɞɧɨɣ 
ɢ ɦɧɨɝɢɯ ɩɟɪɟ-
ɦɟɧɧɵɯ (ɜɤɥɸ-
ɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɩɨɥɹ. 

ɇɟɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. Ɇɟɬɨɞɵ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: ɩɨɞɜɟɞɟɧɢɟ ɩɨɞ ɡɧɚɤ ɞɢɮɮɟɪɟɧɰɢɚ-
ɥɚ, ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɩɨ ɱɚɫɬɹɦ, ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɪɚɰɢ-
ɨɧɚɥɶɧɵɯ ɞɪɨɛɟɣ. 
Ɉɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. ɉɪɢɥɨɠɟɧɢɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ. ɂɧɬɟɝɪɚɥ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ. 

6 ɈɄ-7, ɈɉɄ-3 
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2. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɵɟ ɭɪɚɜɧɟ-
ɧɢɹ 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ: 
ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɡɚɞɚɱɢ. Ɇɟɬɨɞɵ ɪɟɲɟɧɢɹ 
ɭɪɚɜɧɟɧɢɣ: ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ, 
ɥɢɧɟɣɧɵɯ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ, ɞɨɩɭɫɤɚɸɳɢɟ ɩɨɧɢɠɟɧɢɟ ɩɨɪɹɞɤɚ. 

4 ɈɄ-7, ɈɉɄ-3 

3. ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɦɧɨɠɟɫɬɜ. 
ɗɥɟɦɟɧɬɵ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ. Ʌɢɧɟɣɧɚɹ 
ɧɟɡɚɜɢɫɢɦɨɫɬɶ, ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɫɬɟɦ ɜɟɤɬɨɪɨɜ, ɫɢɫɬɟɦ 
ɮɭɧɤɰɢɣ. Ɋɚɡɦɟɪɧɨɫɬɶ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɛɚ-
ɡɢɫ ɢ ɤɨɨɪɞɢɧɚɬɵ. Ɋɚɧɝ ɦɚɬɪɢɰɵ. 

4 ɈɄ-7, ɈɉɄ-3 

4. Ɇɚɬɪɢɰɵ, ɨɩɪɟ-
ɞɟɥɢɬɟɥɢ. ɋɢ-
ɫɬɟɦɵ ɥɢɧɟɣ-
ɧɵɯ ɚɥɝɟɛɪɚɢ-
ɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ 

ɍɦɧɨɠɟɧɢɟ ɦɚɬɪɢɰ. Ɉɛɪɚɬɧɚɹ ɦɚɬɪɢɰɚ. Ɋɟɲɟɧɢɟ 
ɦɚɬɪɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ. ɋɨɜɦɟɫɬɧɨɫɬɶ ɢ ɨɩɪɟɞɟɥɟɧ-
ɧɨɫɬɶ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 
Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ: ɦɚɬɪɢɱɧɵɣ ɦɟɬɨɞ, 
ɦɟɬɨɞ Ƚɚɭɫɫɚ. Ɋɟɲɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ. Ɋɟ-
ɲɟɧɢɟ ɨɞɧɨɪɨɞɧɵɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ. 

4 ɈɄ-7, ɈɉɄ-3 

5. Ɏɭɧɤɰɢɢ ɜ ɥɢ-
ɧɟɣɧɵɯ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚɯ. Ʌɢ-
ɧɟɣɧɵɣ ɨɩɟɪɚ-
ɬɨɪ. ȼɜɟɞɟɧɢɟ ɜ 
ɚɧɚɥɢɡ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ). 

Ɉɛɪɚɬɧɵɣ ɨɩɟɪɚɬɨɪ. Ʉɨɦɩɨɡɢɰɢɹ ɨɩɟɪɚɬɨɪɨɜ. ɋɨɛ-
ɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢ ɫɨɛɫɬɜɟɧɧɵɟ ɜɟɤɬɨɪɵ ɥɢɧɟɣɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ (ɦɚɬɪɢɰɵ). ɉɪɢɜɟɞɟɧɢɟ ɤɜɚɞɪɚɬɢɱɧɨɣ 

ɮɨɪɦɵ ɤ ɝɥɚɜɧɵɦ ɨɫɹɦ. 

4 ɈɄ-7, ɈɉɄ-3 

6. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɵɟ ɭɪɚɜɧɟ-
ɧɢɹ 

Ʌɢɧɟɣɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɨɪɹɞɤɚ Ч. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

4 ɈɄ-7, ɈɉɄ-3 

7. ɇɟɫɨɛɫɬɜɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ. ɂɧɬɟ-
ɝɪɚɥɶɧɵɟ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ɏɭɪɶɟ, Ʌɚɩɥɚɫɚ. 

ɇɟɫɨɛɫɬɜɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ I ɢ II ɪɨɞɚ. ɉɪɢɡɧɚɤɢ 
ɫɯɨɞɢɦɨɫɬɢ. ɉɨɧɹɬɢɟ ɨɛ ɢɧɬɟɝɪɚɥɶɧɨɦ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ, 
ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ. 
Ɉɪɢɝɢɧɚɥ ɢ ɢɡɨɛɪɚɠɟɧɢɟ, ɢɯ ɫɜɨɣɫɬɜɚ. 

8 ɈɄ-7, ɈɉɄ-3 

8. ɗɥɟɦɟɧɬɵ ɛɭɥɟ-
ɜɨɣ ɚɥɝɟɛɪɵ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɨɪɢɹ 
ɤɨɧɟɱɧɵɯ ɚɜɬɨ-
ɦɚɬɨɜ. 

Ⱥɤɫɢɨɦɵ ɛɭɥɟɜɨɣ ɚɥɝɟɛɪɵ. ɉɨɧɹɬɢɟ ɛɭɥɟɜɨɣ 
ɮɭɧɤɰɢɢ. Ɍɚɛɥɢɱɧɵɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛɵ 
ɡɚɞɚɧɢɹ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ. Ɇɢɧɬɟɪɦɵ, ɦɚɤɫɬɟɪɦɵ. 
Ⱦɢɡɴɸɧɤɬɢɜɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɮɨɪɦɵ (ȾɇɎ) ɢ 
ɤɨɧɴɸɧɤɬɢɜɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɮɨɪɦɵ (ɄɇɎ). 
ɋɨɜɟɪɲɟɧɧɵɟ ɞɢɡɴɸɧɤɬɢɜɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɮɨɪɦɵ 
(ɋȾɇɎ) ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ. Ɇɢɧɢɦɢɡɚɰɢɹ ɛɭɥɟɜɵɯ 

ɮɭɧɤɰɢɣ.  
ɉɪɨɫɬɟɣɲɢɟ ɞɢɨɞɧɨ-ɪɟɡɢɫɬɨɪɧɵɟ ɫɯɟɦɵ. 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɥɨɝɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ ɂ, ɂɅɂ, ɇȿ ɢ ɢɯ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ. 
Ʌɨɝɢɱɟɫɤɢɣ ɫɢɧɬɟɡ ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ ɫɯɟɦ. ɋɢɧɬɟɡ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɤɨɞɨɜ (ɧɚ ɩɪɢɦɟɪɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɰɢɤɥɢɱɟɫɤɨɝɨ ɤɨɞɚ ɜ ɜɟɫɨɜɨɣ ɞɜɨɢɱɧɵɣ ɤɨɞ). 

10 ɈɄ-7, ɈɉɄ-3 

 

III ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɪɚɡɞɟɥɨɜ 
ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
(ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 
1. ɇɟɫɨɛɫɬɜɟɧɧɵɣ 

ɢɧɬɟɝɪɚɥ. ɂɧɬɟ-
ɝɪɚɥɶɧɵɟ ɩɪɟ-

ɉɪɢɥɨɠɟɧɢɹ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ. 2 ɈɄ-7, ɈɉɄ-3 
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ɨɛɪɚɡɨɜɚɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ɏɭɪɶɟ, Ʌɚɩɥɚɫɚ. 

2. ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɦɧɨɠɟɫɬɜ. 
ɗɥɟɦɟɧɬɵ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɉɟɪɟɫɬɚɧɨɜɤɚ, ɜɵɛɨɪɤɚ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɜɵɛɨɪɨɤ. 
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɢ ɮɨɪɦɭɥɵ ɤɨɦɛɢɧɚɬɨɪɢɤɢ.  
Ɉɬɧɨɲɟɧɢɹ ɧɚ ɦɧɨɠɟɫɬɜɚɯ. ȼɢɞɵ ɢ ɫɜɨɣɫɬɜɚ ɨɬɧɨ-
ɲɟɧɢɣ. 

8 ɈɄ-7, ɈɉɄ-3 

3. Ⱥɥɝɟɛɪɚ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ 
ɜɟɤɬɨɪɨɜ. Ɉɫɧɨ-
ɜɵ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 

ɍɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɐɢɥɢɧɞɪɢ-
ɱɟɫɤɢɟ ɢ ɤɨɧɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ. ɋɬɪɨɟɧɢɟ ɧɟɜɵ-
ɪɨɠɞɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ. ɐɢɥɢɧɞɪɢɱɟɫɤɚɹ ɢ ɫɮɟɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ.  

6 ɈɄ-7, ɈɉɄ-3 

4. ɂɧɬɟɝɪɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ 
ɮɭɧɤɰɢɣ ɨɞɧɨɣ 
ɢ ɦɧɨɝɢɯ ɩɟɪɟ-
ɦɟɧɧɵɯ (ɜɤɥɸ-
ɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɩɨɥɹ. 

ɉɨɧɹɬɢɟ ɢɧɬɟɝɪɚɥɚ ɩɨ ɮɢɝɭɪɟ (ɦɧɨɝɨɨɛɪɚɡɢɸ). 
Ʉɪɢɜɨɥɢɧɟɣɧɵɟ ɢɧɬɟɝɪɚɥɵ I ɢ II ɪɨɞɚ. ɂɯ 
ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ, ɫɜɨɣɫɬɜɚ ɢ ɜɵɱɢɫɥɟɧɢɟ. 
ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɢɧɬɟɝɪɚɥɚ II ɪɨɞɚ ɨɬ 
ɩɭɬɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. ɉɨɬɟɧɰɢɚɥɶɧɨɟ ɜɟɤɬɨɪɧɨɟ 
ɩɨɥɟ. ɂɧɬɟɝɪɚɥ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
ɉɨɧɹɬɢɟ ɜɵɱɟɬɚ, ɮɨɪɦɭɥɵ ɞɥɹ ɟɝɨ ɜɵɱɢɫɥɟɧɢɹ. 
Ⱦɜɨɣɧɨɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. ȼɵɱɢɫɥɟɧɢɟ 
ɢɧɬɟɝɪɚɥɚ ɜ ɞɟɤɚɪɬɨɜɵɯ ɤɨɨɪɞɢɧɚɬɚɯ. Ɂɚɦɟɧɚ 
ɩɟɪɟɦɟɧɧɵɯ ɜ ɞɜɨɣɧɨɦ ɢɧɬɟɝɪɚɥɟ, ɩɟɪɟɯɨɞ ɤ 
ɩɨɥɹɪɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. ɉɨɜɟɪɯɧɨɫɬɧɵɟ 
ɢɧɬɟɝɪɚɥɵ I ɢ II ɪɨɞɚ. ɂɯ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ, 
ɫɜɨɣɫɬɜɚ ɢ ɜɵɱɢɫɥɟɧɢɟ. Ɍɪɨɣɧɨɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ 
ɫɜɨɣɫɬɜɚ. ȼɵɱɢɫɥɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɜ ɞɟɤɚɪɬɨɜɵɯ 
ɤɨɨɪɞɢɧɚɬɚɯ. Ɂɚɦɟɧɚ ɩɟɪɟɦɟɧɧɵɯ ɜ ɬɪɨɣɧɨɦ 
ɢɧɬɟɝɪɚɥɟ, ɩɟɪɟɯɨɞ ɤ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɢɥɢ 
ɫɮɟɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ.  
ɉɨɬɨɤ ɢ ɞɢɜɟɪɝɟɧɰɢɹ ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ. Ɏɨɪɦɭɥɚ 
Ɉɫɬɪɨɝɪɚɞɫɤɨɝɨ-Ƚɚɭɫɫɚ. ɐɢɪɤɭɥɹɰɢɹ ɢ ɪɨɬɨɪ ɜɟɤɬɨɪ-
ɧɨɝɨ ɩɨɥɹ. Ɏɨɪɦɭɥɚ ɋɬɨɤɫɚ. 

12 ɈɄ-7, ɈɉɄ-3 

5. Ʉɨɦɩɥɟɤɫɧɵɟ 
ɱɢɫɥɨɜɵɟ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɟ ɪɹɞɵ. Ɋɹɞɵ 
Ɏɭɪɶɟ, Ɍɟɣɥɨɪɚ, 
Ʌɨɪɚɧɚ. 

Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɨɜɵɟ ɪɹɞɵ. ɋɯɨɞɢɦɨɫɬɶ ɢ ɫɭɦɦɚ 
ɪɹɞɚ. ɉɪɢɡɧɚɤɢ ɫɯɨɞɢɦɨɫɬɢ. Ⱥɛɫɨɥɸɬɧɚɹ ɢ ɭɫɥɨɜɧɚɹ 
ɫɯɨɞɢɦɨɫɬɢ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ.  
Ʉɨɦɩɥɟɤɫɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɪɹɞɵ, ɨɛɥɚɫɬɶ ɫɯɨɞɢ-
ɦɨɫɬɢ. Ɋɚɜɧɨɦɟɪɧɚɹ ɫɯɨɞɢɦɨɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɪɹɞɚ. ɋɬɟɩɟɧɧɨɣ ɪɹɞ, ɟɝɨ ɨɛɥɚɫɬɶ ɫɯɨɞɢɦɨɫɬɢ. Ɋɹɞ 
Ɍɟɣɥɨɪɚ. Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɪɹɞ Ɍɟɣɥɨɪɚ. ɇɭɥɢ 
ɮɭɧɤɰɢɢ. Ɋɹɞ Ʌɨɪɚɧɚ. Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɪɹɞ 
Ʌɨɪɚɧɚ. Ɉɫɨɛɵɟ ɬɨɱɤɢ ɮɭɧɤɰɢɢ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. 
ȼɵɱɟɬɵ ɮɭɧɤɰɢɢ ɢ ɢɯ ɧɚɯɨɠɞɟɧɢɟ ɞɥɹ ɨɫɨɛɵɯ ɬɨɱɟɤ 
ɜɫɟɯ ɜɢɞɨɜ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɱɟɬɨɜ ɤ ɜɵɱɢɫɥɟɧɢɸ ɢɧ-
ɬɟɝɪɚɥɨɜ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
Ɋɹɞ Ɏɭɪɶɟ ɩɨ ɨɪɬɨɝɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɣ. 
ɋɯɨɞɢɦɨɫɬɶ ɜ ɫɪɟɞɧɟɦ. ɗɤɫɬɪɟɦɚɥɶɧɨɟ ɫɜɨɣɫɬɜɨ 
ɦɧɨɝɨɱɥɟɧɨɜ Ɏɭɪɶɟ. 
Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɪɹɞ Ɏɭɪɶɟ. Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤ-
ɰɢɢ ɜ ɪɹɞ Ɏɭɪɶɟ. Ɋɚɡɥɢɱɧɵɟ ɮɨɪɦɵ ɡɚɩɢɫɢ ɪɹɞɚ 
Ɏɭɪɶɟ. ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ. 

10 ɈɄ-7, ɈɉɄ-3 

6. ɗɥɟɦɟɧɬɵ ɛɭɥɟ-
ɜɨɣ ɚɥɝɟɛɪɵ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɨɪɢɹ 
ɤɨɧɟɱɧɵɯ ɚɜɬɨ-
ɦɚɬɨɜ. 

Ʌɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɬɪɢɝɝɟɪɨɜ ɬɢɩɚ RS, T ɢ JK. 
Ⱥɫɢɧɯɪɨɧɧɵɟ ɚɜɬɨɦɚɬɵ ɧɚ T-ɬɪɢɝɝɟɪɚɯ. Ⱥɧɚɥɢɡ ɢ 
ɫɢɧɬɟɡ ɫɢɧɯɪɨɧɧɵɯ ɚɜɬɨɦɚɬɨɜ ɧɚ JK-ɬɪɢɝɝɟɪɚɯ. 

6 ɈɄ-7, ɈɉɄ-3 

7. Ɍɟɨɪɢɹ ɝɪɚɮɨɜ ɉɨɧɹɬɢɹ ɝɪɚɮɚ, ɩɫɟɜɞɨɝɪɚɮɚ, ɦɭɥɶɬɢɝɪɚɮɚ, ɩɨɞɝɪɚɮɚ, 
ɧɚɞɝɪɚɮɚ ɢ ɱɚɫɬɢɱɧɨɝɨ ɝɪɚɮɚ. ɋɦɟɠɧɨɫɬɶ, 
ɢɧɰɢɞɟɧɬɧɨɫɬɶ, ɫɬɟɩɟɧɶ ɜɟɪɲɢɧɵ. Ɉɞɧɨɪɨɞɧɵɣ ɝɪɚɮ, 
ɩɨɥɧɵɣ ɝɪɚɮ, ɞɨɩɨɥɧɟɧɢɟ ɝɪɚɮɚ. ɉɨɧɹɬɢɟ 

10 ɈɄ-7, ɈɉɄ-3 
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ɢɡɨɦɨɪɮɢɡɦɚ. Ɇɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ ɢ ɢɧɰɢɞɟɧɬɧɨɫɬɢ. 
Ɇɚɪɲɪɭɬɵ, ɰɟɩɢ, ɰɢɤɥɵ ɜ ɫɜɹɡɧɨɦ ɝɪɚɮɟ. 
ɇɚɯɨɠɞɟɧɢɟ ɜɫɟɯ ɩɪɨɫɬɵɯ ɰɟɩɟɣ, ɫɨɟɞɢɧɹɸɳɢɯ ɞɜɟ 
ɜɟɪɲɢɧɵ ɝɪɚɮɚ. ɗɣɥɟɪɨɜɵ ɰɟɩɢ ɢ ɰɢɤɥɵ, 
ɍɧɢɤɭɪɫɚɥɶɧɚɹ ɥɢɧɢɹ. Ƚɚɦɢɥɶɬɨɧɨɜɵ ɝɪɚɮɵ. Ɂɚɞɚɱɚ ɨ 
ɤɨɦɦɢɜɨɹɠёɪɟ (ɞɜɟ ɮɨɪɦɭɥɢɪɨɜɤɢ). ɉɥɚɧɚɪɧɵɟ ɢ 
ɩɥɨɫɤɢɟ ɝɪɚɮɵ. Ɋɚɫɤɪɚɫɤɚ ɝɪɚɮɚ.  

 

5.3. Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɫɜɹɡɢ ɫ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
(ɩɪɟɞɵɞɭɳɢɦɢ) ɢ ɨɛɟɫɩɟɱɢɜɚɟɦɵɦɢ (ɩɨɫɥɟɞɭɸɳɢɦɢ) ɞɢɫɰɢɩɥɢɧɚɦɢ 

Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɫɜɹɡɢ ɫ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
(ɩɪɟɞɵɞɭɳɢɦɢ) ɢ ɨɛɟɫɩɟɱɢɜɚɟɦɵɦɢ (ɩɨɫɥɟɞɭɸɳɢɦɢ) ɞɢɫɰɢɩɥɢɧɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 5.3. 
Ɍɚɛɥɢɰɚ 5.3 - Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɫɜɹɡɢ  
 
№ ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɟɫɩɟɱɢɜɚɟɦɵɯ 
(ɩɨɫɥɟɞɭɸɳɢɯ) ɞɢɫɰɢɩɥɢɧ 

№ № ɪɚɡɞɟɥɨɜ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢɡ ɬɚɛɥ.5.1, ɞɥɹ ɤɨɬɨɪɵɯ 
ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ (ɩɪɟɞɵɞɭɳɢɯ) ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɦɵɯ (ɩɨɫɥɟɞɭɸɳɢɯ) ɞɢɫɰɢɩɥɢɧ 

1 2 3 4 5 6 7 8 9 10 11 12 

ɉɨɫɥɟɞɭɸɳɢɟ ɞɢɫɰɢɩɥɢɧɵ 

1 Ɏɢɡɢɤɚ + + + + + + + + +    

2 ɂɧɮɨɪɦɚɬɢɤɚ +  + + +      + + 

3 ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

+  + + +      + + 

4 Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ 

+ + + + + + + + + +   

5 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɢ 
ɜɨɥɧɵ 

+ + + + + + + + + +   

6 Ɍɟɨɪɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ + + + + + + + + + +  + 

7 ɗɥɟɤɬɪɨɧɢɤɚ + + + + + + + + + + + + 

8 ɋɯɟɦɨɬɟɯɧɢɤɚ 
ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ 

+ + + + + + + + + + + + 

9 Ɉɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ 
ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ ɢ ɫɟɬɟɣ 

+ + + +       + + 

10 Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɪɚɞɢɨɜɨɥɧ ɢ 
ɚɧɬɟɧɧɨ-ɮɢɞɟɪɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ 

+ + + + + + + + + +   

11 Ɋɚɞɢɨɩɟɪɟɞɚɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ 
ɫɢɫɬɟɦ ɪɚɞɢɨɫɜɹɡɢ ɢ 
ɪɚɞɢɨɞɨɫɬɭɩɚ 

+ + + + + + + + + + + + 

12 Ɋɚɞɢɨɩɪɢɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɫɢɫɬɟɦ ɪɚɞɢɨɫɜɹɡɢ ɢ 
ɪɚɞɢɨɞɨɫɬɭɩɚ 

+ + + + + + + + + + + + 

13 ɐɢɮɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ + + + + + + + + + + + + 

14 Ʉɨɦɩɨɧɟɧɬɵ ɥɢɧɢɣ ɫɜɹɡɢ, 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ 
ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɢ ɭɩɪɚɜɥɟɧɢɟ 
ɪɚɞɢɨɱɚɫɬɨɬɧɵɦ ɫɩɟɤɬɪɨɦ 

+ + + + + + + + + + + + 

15 ɋɟɬɢ ɫɜɹɡɢ ɢ ɫɢɫɬɟɦɵ 
ɤɨɦɦɭɬɚɰɢɢ 

+  + +       + + 

16 ɋɟɬɟɜɵɟ ɬɟɯɧɨɥɨɝɢɢ 
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɩɟɪɟɞɚɱɢ 
ɞɚɧɧɵɯ 

+  + +       + + 

17 ɋɢɫɬɟɦɵ ɢ ɭɫɬɪɨɣɫɬɜɚ 
ɪɚɞɢɨɫɜɹɡɢ ɢ ɪɚɞɢɨɞɨɫɬɭɩɚ 

+ + + + + + + + + + + + 

18 ɋɢɝɧɚɥɵ ɷɥɟɤɬɪɨɫɜɹɡɢ + + + + + + + + + +   

19 ɉɪɢɤɥɚɞɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɜ ɪɚɞɢɨɬɟɯɧɢɤɟ ɢ 
ɚɜɬɨɦɚɬɢɤɟ 

+ + + + + + + + + +   

20 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɪɚɞɢɨɬɟɯɧɢɤɢ 
ɢ ɛɟɫɩɪɨɜɨɞɧɨɣ ɫɜɹɡɢ 

+ + + + + + + + + +  + 

20 Ɋɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɢ ɭɫɬɪɨɣɫɬɜ 
ɪɚɞɢɨɫɜɹɡɢ (ȽɉɈ 2) 

+ + + + + + + + + + + + 

16334



10 

 

21 ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 
ɥɨɝɢɱɟɫɤɢɯ ɢɧɬɟɝɪɚɥɶɧɵɯ 
ɫɯɟɦ 

+  +        + + 

22 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɢ 
ɭɫɬɪɨɣɫɬɜ ɪɚɞɢɨɫɜɹɡɢ (ȽɉɈ 
3) 

+ + + + + + + + + + + + 

 Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɢɧɮɨɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ (ȽɉɈ 4) 

+ + + + + + + + + + + + 

23 Ɋɚɡɪɚɛɨɬɤɚ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 
ɫɢɫɬɟɦ ɫɜɹɡɢ 

+ + + + + + + + + + + + 

 ɋɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɋȼɑ 
ɞɢɚɩɚɡɨɧɚ 

+ + + + + + + + + +  + 

 

5.4. ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, ɮɨɪɦɢɪɭɟɦɵɯ ɩɪɢ  
ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ, ɢ ɜɢɞɨɜ ɡɚɧɹɬɢɣ 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɨɦɩɟɬɟɧɰɢɣ, ɮɨɪɦɢɪɭɟɦɵɯ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ, ɢ ɜɢɞɨɜ 
ɡɚɧɹɬɢɣ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.4 

Ɍɚɛɥɢɰɚ 5. 4 – ɋɨɨɬɜɟɬɫɬɜɢɟ ɤɨɦɩɟɬɟɧɰɢɣ ɢ ɜɢɞɨɜ ɡɚɧɹɬɢɣ, ɮɨɪɦɢɪɭɟɦɵɯ ɩɪɢ ɢɡɭ-
ɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧɵ  
 

Ʉɨɦɩɟɬɟɧ
ɰɢɢ  

ȼɢɞɵ ɡɚɧɹɬɢɣ  
Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ 

Ʌɟɤɰɢɢ 
ɉɪɚɤɬɢɱɟɫɤɢɟ 

ɡɚɧɹɬɢɹ 

ɋɚɦɨɫɬɨɹɬɟɥɶ
ɧɚɹ ɪɚɛɨɬɚ 

ɈɄ-7, ɈɉɄ-3 + + + Ɉɩɪɨɫ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɦ ɡɚ-
ɧɹɬɢɢ, ɧɚ ɥɟɤɰɢɢ. Ʉɨɥɥɨ-
ɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨ-
ɬɚ. ɗɤɡɚɦɟɧ. 

 

6. ɂɧɬɟɪɚɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɢ ɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɭɱɟɧɢɹ 

ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ Ɋɍɉ 

 

7. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦ 

ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ Ɋɍɉ 

 

8. ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ 

ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 8.1. 
Ɍɚɛɥɢɰɚ 8. 1 – ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ  

 

I ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ 

ɪɚɡɞɟɥɨɜ 
ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
(ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 
1. ɗɥɟɦɟɧɬɵ ɬɟɨ-

ɪɢɢ ɦɧɨɠɟɫɬɜ. 
ɗɥɟɦɟɧɬɵ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɢ. 

Ɇɧɨɠɟɫɬɜɚ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ. ɑɢɫɥɨɜɵɟ ɦɧɨɠɟ-
ɫɬɜɚ. Ʉɨɧɟɱɧɵɟ, ɛɟɫɤɨɧɟɱɧɵɟ, ɫɱёɬɧɵɟ, ɧɟɫɱёɬɧɵɟ 
ɦɧɨɠɟɫɬɜɚ. Ɉɝɪɚɧɢɱɟɧɧɵɟ, ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɦɧɨɠɟ-
ɫɬɜɚ. Ƚɪɚɧɢɰɵ ɦɧɨɠɟɫɬɜ. 

4 ɈɄ-7, ɈɉɄ-3 
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Ɇɚɬɟɦɚɬɢɱɟ-
ɫɤɢɟ ɫɬɪɭɤɬɭɪɵ. 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɋɨɨɬɜɟɬɫɬɜɢɹ. ȼɢɞɵ ɫɨɨɬɜɟɬɫɬɜɢɣ. Ɉɬɨɛɪɚɠɟɧɢɹ 
ɦɧɨɠɟɫɬɜ (ɮɭɧɤɰɢɢ). 

2. Ʉɨɦɩɥɟɤɫɧɵɟ 
ɱɢɫɥɚ. Ɉɩɟɪɚ-
ɰɢɢ ɧɚɞ ɤɨɦ-
ɩɥɟɤɫɧɵɦɢ ɱɢɫ-
ɥɚɦɢ. 

Ɇɧɢɦɵɟ ɱɢɫɥɚ. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɜ ɚɥɝɟɛɪɚɢɱɟ-
ɫɤɨɣ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ, ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ. 
ɂɯ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧɬɟɪɩɪɟɬɚɰɢɹ. ɋɥɨɠɟɧɢɟ, ɭɦɧɨ-
ɠɟɧɢɟ, ɞɟɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɉɩɟɪɚɰɢɢ ɧɚɞ 
ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ: ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɩɪɨɞɨɥɠɟɧɢɟ 
ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɧɚ ɤɨɦɩɥɟɤɫɧɭɸ 
ɩɥɨɫɤɨɫɬɶ.   

14 ɈɄ-7, ɈɉɄ-3 

3. Ɇɚɬɪɢɰɵ, ɨɩɪɟ-
ɞɟɥɢɬɟɥɢ. ɋɢ-
ɫɬɟɦɵ ɥɢɧɟɣ-
ɧɵɯ ɚɥɝɟɛɪɚɢ-
ɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ. 

ɉɨɧɹɬɢɟ ɦɚɬɪɢɰɵ, ɪɚɡɦɟɪ, ɨɛɨɡɧɚɱɟɧɢɹ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɬɪɢɰ. Ʌɢɧɟɣɧɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ 
ɦɚɬɪɢɰɚɦɢ. Ɍɪɚɧɫɩɨɧɢɪɨɜɚɧɢɟ. ɍɦɧɨɠɟɧɢɟ ɦɚɬɪɢɰɵ 
ɧɚ ɦɚɬɪɢɰɭ-ɫɬɨɥɛɟɰ. ɉɨɧɹɬɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɟё ɦɚɬɪɢɱɧɚɹ ɡɚɩɢɫɶ. 
Ɉɩɪɟɞɟɥɢɬɟɥɶ. ȼɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɟɣ 2 ɢ 3 ɩɨ-
ɪɹɞɤɨɜ. Ɇɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɢɬɟɥɹ ɩɨ ɫɬɪɨɤɟ 
(ɫɬɨɥɛɰɭ). Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ ɦɟɬɨɞɨɦ 

Ʉɪɚɦɟɪɚ. 

6 ɈɄ-7, ɈɉɄ-3 

4. Ⱥɥɝɟɛɪɚ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ 
ɜɟɤɬɨɪɨɜ. Ɉɫɧɨ-
ɜɵ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 

Ⱦɟɤɚɪɬɨɜɚ ɢ ɩɨɥɹɪɧɚɹ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. ɉɪɨɫɬɪɚɧ-
ɫɬɜɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɤɬɨɪɨɜ. Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɦɢ ɜɟɤɬɨɪɚɦɢ. ɋɤɚɥɹɪɧɨɟ, ɜɟɤɬɨɪɧɨɟ ɫɦɟ-
ɲɚɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɹ. 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɉɪɹɦɚɹ. Ʉɪɢɜɵɟ 
ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɍɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɥɨɫɤɨɫɬɶ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɪɹ-
ɦɚɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ʉɚɫɚɬɟɥɶɧɚɹ ɢ ɧɨɪɦɚɥɶ ɤ ɤɪɢɜɨɣ. 

22 ɈɄ-7, ɈɉɄ-3 

5. Ɏɭɧɤɰɢɢ ɜ ɥɢ-
ɧɟɣɧɵɯ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚɯ. Ʌɢ-
ɧɟɣɧɵɣ ɨɩɟɪɚ-
ɬɨɪ. ȼɜɟɞɟɧɢɟ ɜ 
ɚɧɚɥɢɡ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ). 

ɉɨɧɹɬɢɟ ɮɭɧɤɰɢɢ (ɨɩɟɪɚɬɨɪɚ) ɜ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧ-
ɫɬɜɚɯ, ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 

ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɮɭɧɤɰɢɢ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɮɭɧɤɰɢɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜ. ɗɥɟɦɟɧ-
ɬɚɪɧɵɟ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ. Ʉɨɦɩɨɡɢɰɢɹ ɮɭɧɤɰɢɣ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɢ ɟɟ ɩɪɟɞɟɥ. ɇɟɩɪɟɪɵɜɧɨɫɬɶ 
ɮɭɧɤɰɢɢ. ɉɪɟɞɟɥ ɮɭɧɤɰɢɢ. ɇɟɨɩɪɟɞɟɥɟɧɧɵɟ ɜɵɪɚ-
ɠɟɧɢɹ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɬɨɱɟɤ ɪɚɡɪɵɜɚ. Ȼɟɫɤɨɧɟɱɧɨ 
ɦɚɥɵɟ ɢ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɢɟ ɮɭɧɤɰɢɢ ɢ ɢɯ ɫɜɨɣɫɬɜɚ. 
ɋɪɚɜɧɟɧɢɟ ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɵɯ, ɩɨɪɹɞɨɤ ɦɚɥɨɫɬɢ. 
Ƚɥɚɜɧɚɹ ɱɚɫɬɶ ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɨɣ. ɋɪɚɜɧɟɧɢɟ ɛɟɫɤɨ-
ɧɟɱɧɨ ɛɨɥɶɲɢɯ ɮɭɧɤɰɢɣ, ɩɨɪɹɞɨɤ ɪɨɫɬɚ. Ƚɥɚɜɧɚɹ 
ɱɚɫɬɶ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɨɣ. 

24 ɈɄ-7, ɈɉɄ-3 

6. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɨɟ ɢɫɱɢɫɥɟ-
ɧɢɟ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ) 

Ɍɟɯɧɢɤɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɫɤɚɥɹɪɧɨɣ ɮɭɧɤɰɢɢ 
ɫɤɚɥɹɪɧɨɝɨ ɚɪɝɭɦɟɧɬɚ. Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧ-
ɰɢɪɨɜɚɧɢɹ. 

2 ɈɄ-7, ɈɉɄ-3 

 

II ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɡɞɟɥɨɜ 

ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ 
Ɍɪɭɞɨɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 
1. Ⱦɢɮɮɟɪɟɧɰɢ-

ɚɥɶɧɨɟ ɢɫɱɢɫɥɟ-
ɧɢɟ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟɪɟ-
ɦɟɧɧɨɝɨ) 

ɉɨɧɹɬɢɟ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥ ɮɭɧɤɰɢɢ. ɉɪɨɢɡɜɨɞɧɚɹ ɦɚɬɪɢɰɚ ɢ ɟɟ ɫɬɪɨɟɧɢɟ. 
ɉɨɧɹɬɢɟ ɱɚɫɬɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. ɉɪɨɢɡɜɨɞɧɚɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ. Ƚɪɚɞɢɟɧɬ. ɉɨɧɹɬɢɟ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ. ɉɪɨɢɡɜɨɞɧɵɟ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɵ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ. ɉɪɢɥɨɠɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɜ ɩɪɢɛɥɢ-
ɠɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɹɯ. Ɏɨɪɦɭɥɚ Ɍɟɣɥɨɪɚ. ɉɪɚɜɢɥɨ 
Ʌɨɩɢɬɚɥɹ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ.  

14 ɈɄ-7, ɈɉɄ-3 

2. ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɦɧɨɠɟɫɬɜ. 

ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ. Ʌɢɧɟɣɧɚɹ 
ɧɟɡɚɜɢɫɢɦɨɫɬɶ, ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɫɬɟɦ ɜɟɤɬɨɪɨɜ, ɫɢɫɬɟɦ 

6 ɈɄ-7, ɈɉɄ-3 
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ɗɥɟɦɟɧɬɵ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɮɭɧɤɰɢɣ. Ɋɚɡɦɟɪɧɨɫɬɶ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɛɚ-
ɡɢɫ ɢ ɤɨɨɪɞɢɧɚɬɵ. Ɋɚɧɝ ɦɚɬɪɢɰɵ. 

3. Ɇɚɬɪɢɰɵ, ɨɩɪɟ-
ɞɟɥɢɬɟɥɢ. ɋɢ-
ɫɬɟɦɵ ɥɢɧɟɣ-
ɧɵɯ ɚɥɝɟɛɪɚɢ-
ɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ 

ɍɦɧɨɠɟɧɢɟ ɦɚɬɪɢɰ. Ɉɛɪɚɬɧɚɹ ɦɚɬɪɢɰɚ. Ɋɟɲɟɧɢɟ 
ɦɚɬɪɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ. ɋɨɜɦɟɫɬɧɨɫɬɶ ɢ ɨɩɪɟɞɟɥɟɧ-
ɧɨɫɬɶ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 
Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ: ɦɚɬɪɢɱɧɵɣ ɦɟɬɨɞ, 
ɦɟɬɨɞ Ƚɚɭɫɫɚ. Ɋɟɲɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ. Ɋɟ-
ɲɟɧɢɟ ɨɞɧɨɪɨɞɧɵɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ. 

8 ɈɄ-7, ɈɉɄ-3 

4. Ɏɭɧɤɰɢɢ ɜ ɥɢ-
ɧɟɣɧɵɯ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚɯ. Ʌɢ-
ɧɟɣɧɵɣ ɨɩɟɪɚ-
ɬɨɪ. ȼɜɟɞɟɧɢɟ ɜ 
ɚɧɚɥɢɡ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ). 

Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ ɦɚɬɪɢɰɚ. Ʌɢɧɟɣɧɵɟ ɢ 
ɤɜɚɞɪɚɬɢɱɧɵɟ ɮɨɪɦɵ. Ɉɛɪɚɬɧɵɣ ɨɩɟɪɚɬɨɪ. Ʉɨɦɩɨɡɢ-
ɰɢɹ ɨɩɟɪɚɬɨɪɨɜ. ɋɨɛɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢ ɫɨɛɫɬɜɟɧɧɵɟ 
ɜɟɤɬɨɪɵ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ (ɦɚɬɪɢɰɵ). ɉɪɢɜɟɞɟ-
ɧɢɟ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɨɪɦɵ ɤ ɝɥɚɜɧɵɦ ɨɫɹɦ. 

ɗɥɟɦɟɧɬɚɪɧɵɟ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ. 

6 ɈɄ-7, ɈɉɄ-3 

5. ɂɧɬɟɝɪɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ 
ɮɭɧɤɰɢɣ ɨɞɧɨɣ 
ɢ ɦɧɨɝɢɯ ɩɟɪɟ-
ɦɟɧɧɵɯ (ɜɤɥɸ-
ɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɩɨɥɹ. 

ɇɟɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. Ɇɟɬɨɞɵ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: ɩɨɞɜɟɞɟɧɢɟ ɩɨɞ ɡɧɚɤ 
ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɩɨ ɱɚɫɬɹɦ, 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɞɪɨɛɟɣ. 
Ɉɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. ɉɪɢɥɨɠɟɧɢɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ. ɂɧɬɟɝɪɚɥ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ. 

12 ɈɄ-7, ɈɉɄ-3 

6. Ⱦɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɵɟ ɭɪɚɜɧɟ-
ɧɢɹ 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ: 
ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɡɚɞɚɱɢ. Ɇɟɬɨɞɵ ɪɟɲɟɧɢɹ 
ɭɪɚɜɧɟɧɢɣ: ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ, 
ɥɢɧɟɣɧɵɯ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ, ɞɨɩɭɫɤɚɸɳɢɟ ɩɨɧɢɠɟɧɢɟ ɩɨɪɹɞɤɚ. 
Ʌɢɧɟɣɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɨɪɹɞɤɚ Ч. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

20 ɈɄ-7, ɈɉɄ-3 

7. ɇɟɫɨɛɫɬɜɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ. ɂɧɬɟ-
ɝɪɚɥɶɧɵɟ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ɏɭɪɶɟ, Ʌɚɩɥɚɫɚ. 

ɇɟɫɨɛɫɬɜɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ I ɢ II ɪɨɞɚ. ɉɪɢɡɧɚɤɢ 
ɫɯɨɞɢɦɨɫɬɢ.  

2 ɈɄ-7, ɈɉɄ-3 

8. ɗɥɟɦɟɧɬɵ ɛɭɥɟ-
ɜɨɣ ɚɥɝɟɛɪɵ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɨɪɢɹ 
ɤɨɧɟɱɧɵɯ ɚɜɬɨ-
ɦɚɬɨɜ 

Ⱥɤɫɢɨɦɵ ɛɭɥɟɜɨɣ ɚɥɝɟɛɪɵ. ɉɨɧɹɬɢɟ ɛɭɥɟɜɨɣ 
ɮɭɧɤɰɢɢ. Ɍɚɛɥɢɱɧɵɣ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛɵ 
ɡɚɞɚɧɢɹ ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ. Ɇɢɧɬɟɪɦɵ, ɦɚɤɫɬɟɪɦɵ. 
Ⱦɢɡɴɸɧɤɬɢɜɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɮɨɪɦɵ (ȾɇɎ) ɢ 
ɤɨɧɴɸɧɤɬɢɜɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɮɨɪɦɵ (ɄɇɎ). 
ɋɨɜɟɪɲɟɧɧɵɟ ɞɢɡɴɸɧɤɬɢɜɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɮɨɪɦɵ 
(ɋȾɇɎ) ɛɭɥɟɜɵɯ ɮɭɧɤɰɢɣ. Ɇɢɧɢɦɢɡɚɰɢɹ ɛɭɥɟɜɵɯ 

ɮɭɧɤɰɢɣ. 
ɉɪɨɫɬɟɣɲɢɟ ɞɢɨɞɧɨ-ɪɟɡɢɫɬɨɪɧɵɟ ɫɯɟɦɵ. 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɥɨɝɢɱɟɫɤɢɯ 
ɷɥɟɦɟɧɬɨɜ ɂ, ɂɅɂ, ɇȿ ɢ ɢɯ ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ. 
Ʌɨɝɢɱɟɫɤɢɣ ɫɢɧɬɟɡ ɤɨɦɛɢɧɚɰɢɨɧɧɵɯ ɫɯɟɦ. ɋɢɧɬɟɡ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɤɨɞɨɜ (ɧɚ ɩɪɢɦɟɪɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 
ɰɢɤɥɢɱɟɫɤɨɝɨ ɤɨɞɚ ɜ ɜɟɫɨɜɨɣ ɞɜɨɢɱɧɵɣ ɤɨɞ).  

12 ɈɄ-7, ɈɉɄ-3 

 

III ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɡɞɟɥɨɜ 

ɋɨɞɟɪɠɚɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ 
Ɍɪɭɞɨɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

16334
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(ɈɄ, ɉɄ) 
1. ɇɟɫɨɛɫɬɜɟɧɧɵɣ 

ɢɧɬɟɝɪɚɥ. ɂɧɬɟ-
ɝɪɚɥɶɧɵɟ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ɏɭɪɶɟ, Ʌɚɩɥɚɫɚ. 

ɉɨɧɹɬɢɟ ɨɛ ɢɧɬɟɝɪɚɥɶɧɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ, ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ʌɚɩɥɚɫɚ. Ɉɪɢɝɢɧɚɥ ɢ ɢɡɨɛɪɚɠɟɧɢɟ, 
ɢɯ ɫɜɨɣɫɬɜɚ. ɉɪɢɥɨɠɟɧɢɹ ɨɩɟɪɚɰɢɨɧɧɨɝɨ 
ɢɫɱɢɫɥɟɧɢɹ. 

12 ɈɄ-7, ɈɉɄ-3 

2. ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɦɧɨɠɟɫɬɜ. 
ɗɥɟɦɟɧɬɵ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɉɟɪɟɫɬɚɧɨɜɤɚ, ɜɵɛɨɪɤɚ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɜɵɛɨɪɨɤ. 
Ɉɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɢ ɮɨɪɦɭɥɵ ɤɨɦɛɢɧɚɬɨɪɢɤɢ.  

2 ɈɄ-7, ɈɉɄ-3 

3. Ⱥɥɝɟɛɪɚ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ 
ɜɟɤɬɨɪɨɜ. Ɉɫɧɨ-
ɜɵ ɚɧɚɥɢɬɢɱɟ-
ɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 

ɍɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɐɢɥɢɧɞɪɢ-
ɱɟɫɤɢɟ ɢ ɤɨɧɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ. ɋɬɪɨɟɧɢɟ ɧɟɜɵ-
ɪɨɠɞɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ. ɐɢɥɢɧɞɪɢɱɟɫɤɚɹ ɢ ɫɮɟɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɵ 
ɤɨɨɪɞɢɧɚɬ. 

6 ɈɄ-7, ɈɉɄ-3 

4. ɂɧɬɟɝɪɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ 
ɮɭɧɤɰɢɣ ɨɞɧɨɣ 
ɢ ɦɧɨɝɢɯ ɩɟɪɟ-
ɦɟɧɧɵɯ (ɜɤɥɸ-
ɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 
ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɩɨɥɹ. 

ɉɨɧɹɬɢɟ ɢɧɬɟɝɪɚɥɚ ɩɨ ɮɢɝɭɪɟ (ɦɧɨɝɨɨɛɪɚɡɢɸ). 
Ʉɪɢɜɨɥɢɧɟɣɧɵɟ ɢɧɬɟɝɪɚɥɵ I ɢ II ɪɨɞɚ. ɂɯ 
ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ, ɫɜɨɣɫɬɜɚ ɢ ɜɵɱɢɫɥɟɧɢɟ. 
ɇɟɡɚɜɢɫɢɦɨɫɬɶ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɢɧɬɟɝɪɚɥɚ II ɪɨɞɚ ɨɬ 
ɩɭɬɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. ɉɨɬɟɧɰɢɚɥɶɧɨɟ ɜɟɤɬɨɪɧɨɟ 
ɩɨɥɟ. ɂɧɬɟɝɪɚɥ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
ɉɨɧɹɬɢɟ ɜɵɱɟɬɚ, ɮɨɪɦɭɥɵ ɞɥɹ ɟɝɨ ɜɵɱɢɫɥɟɧɢɹ. 
Ⱦɜɨɣɧɨɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. ȼɵɱɢɫɥɟɧɢɟ 
ɢɧɬɟɝɪɚɥɚ ɜ ɞɟɤɚɪɬɨɜɵɯ ɤɨɨɪɞɢɧɚɬɚɯ. Ɂɚɦɟɧɚ 
ɩɟɪɟɦɟɧɧɵɯ ɜ ɞɜɨɣɧɨɦ ɢɧɬɟɝɪɚɥɟ, ɩɟɪɟɯɨɞ ɤ 
ɩɨɥɹɪɧɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ. ɉɨɜɟɪɯɧɨɫɬɧɵɟ 
ɢɧɬɟɝɪɚɥɵ I ɢ II ɪɨɞɚ. ɂɯ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ, 
ɫɜɨɣɫɬɜɚ ɢ ɜɵɱɢɫɥɟɧɢɟ. Ɍɪɨɣɧɨɣ ɢɧɬɟɝɪɚɥ ɢ ɟɝɨ 
ɫɜɨɣɫɬɜɚ. ȼɵɱɢɫɥɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɜ ɞɟɤɚɪɬɨɜɵɯ 
ɤɨɨɪɞɢɧɚɬɚɯ. Ɂɚɦɟɧɚ ɩɟɪɟɦɟɧɧɵɯ ɜ ɬɪɨɣɧɨɦ 
ɢɧɬɟɝɪɚɥɟ, ɩɟɪɟɯɨɞ ɤ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɢɥɢ 
ɫɮɟɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ.  
ɉɨɬɨɤ ɢ ɞɢɜɟɪɝɟɧɰɢɹ ɜɟɤɬɨɪɧɨɝɨ ɩɨɥɹ. Ɏɨɪɦɭɥɚ 
Ɉɫɬɪɨɝɪɚɞɫɤɨɝɨ-Ƚɚɭɫɫɚ. ɐɢɪɤɭɥɹɰɢɹ ɢ ɪɨɬɨɪ ɜɟɤɬɨɪ-
ɧɨɝɨ ɩɨɥɹ. Ɏɨɪɦɭɥɚ ɋɬɨɤɫɚ. 

24 ɈɄ-7, ɈɉɄ-3 

5. Ʉɨɦɩɥɟɤɫɧɵɟ 
ɱɢɫɥɨɜɵɟ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɟ ɪɹɞɵ. Ɋɹɞɵ 
Ɏɭɪɶɟ, Ɍɟɣɥɨɪɚ, 
Ʌɨɪɚɧɚ. 

Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɨɜɵɟ ɪɹɞɵ. ɋɯɨɞɢɦɨɫɬɶ ɢ ɫɭɦɦɚ 
ɪɹɞɚ. ɉɪɢɡɧɚɤɢ ɫɯɨɞɢɦɨɫɬɢ. Ⱥɛɫɨɥɸɬɧɚɹ ɢ ɭɫɥɨɜɧɚɹ 
ɫɯɨɞɢɦɨɫɬɢ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ.  
Ʉɨɦɩɥɟɤɫɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɪɹɞɵ, ɨɛɥɚɫɬɶ ɫɯɨɞɢ-
ɦɨɫɬɢ. Ɋɚɜɧɨɦɟɪɧɚɹ ɫɯɨɞɢɦɨɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɪɹɞɚ. ɋɬɟɩɟɧɧɨɣ ɪɹɞ, ɟɝɨ ɨɛɥɚɫɬɶ ɫɯɨɞɢɦɨɫɬɢ. Ɋɹɞ 
Ɍɟɣɥɨɪɚ. Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɪɹɞ Ɍɟɣɥɨɪɚ. ɇɭɥɢ 
ɮɭɧɤɰɢɢ. Ɋɹɞ Ʌɨɪɚɧɚ. Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɪɹɞ 
Ʌɨɪɚɧɚ. Ɉɫɨɛɵɟ ɬɨɱɤɢ ɮɭɧɤɰɢɢ ɢ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹ. 
ȼɵɱɟɬɵ ɮɭɧɤɰɢɢ ɢ ɢɯ ɧɚɯɨɠɞɟɧɢɟ ɞɥɹ ɨɫɨɛɵɯ ɬɨɱɟɤ 
ɜɫɟɯ ɜɢɞɨɜ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɱɟɬɨɜ ɤ ɜɵɱɢɫɥɟɧɢɸ ɢɧ-
ɬɟɝɪɚɥɨɜ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
Ɋɹɞ Ɏɭɪɶɟ ɩɨ ɨɪɬɨɝɨɧɚɥɶɧɨɣ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɣ. 
ɋɯɨɞɢɦɨɫɬɶ ɜ ɫɪɟɞɧɟɦ. ɗɤɫɬɪɟɦɚɥɶɧɨɟ ɫɜɨɣɫɬɜɨ 
ɦɧɨɝɨɱɥɟɧɨɜ Ɏɭɪɶɟ. 
Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɣ ɪɹɞ Ɏɭɪɶɟ. Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤ-
ɰɢɢ ɜ ɪɹɞ Ɏɭɪɶɟ. Ɋɚɡɥɢɱɧɵɟ ɮɨɪɦɵ ɡɚɩɢɫɢ ɪɹɞɚ 
Ɏɭɪɶɟ. ɋɩɟɤɬɪɚɥɶɧɵɣ ɚɧɚɥɢɡ. 

22 ɈɄ-7, ɈɉɄ-3 

6. ɗɥɟɦɟɧɬɵ ɛɭɥɟ-
ɜɨɣ ɚɥɝɟɛɪɵ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɨɪɢɹ 
ɤɨɧɟɱɧɵɯ ɚɜɬɨ-
ɦɚɬɨɜ 

Ʌɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɬɪɢɝɝɟɪɨɜ ɬɢɩɚ RS, T ɢ JK. 
Ⱥɫɢɧɯɪɨɧɧɵɟ ɚɜɬɨɦɚɬɵ ɧɚ T-ɬɪɢɝɝɟɪɚɯ. Ⱥɧɚɥɢɡ ɢ 
ɫɢɧɬɟɡ ɫɢɧɯɪɨɧɧɵɯ ɚɜɬɨɦɚɬɨɜ ɧɚ JK-ɬɪɢɝɝɟɪɚɯ. 

4 ɈɄ-7, ɈɉɄ-3 
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7. Ɍɟɨɪɢɹ ɝɪɚɮɨɜ ɉɨɧɹɬɢɹ ɝɪɚɮɚ, ɩɫɟɜɞɨɝɪɚɮɚ, ɦɭɥɶɬɢɝɪɚɮɚ, ɩɨɞɝɪɚɮɚ, 
ɧɚɞɝɪɚɮɚ ɢ ɱɚɫɬɢɱɧɨɝɨ ɝɪɚɮɚ. ɋɦɟɠɧɨɫɬɶ, 
ɢɧɰɢɞɟɧɬɧɨɫɬɶ, ɫɬɟɩɟɧɶ ɜɟɪɲɢɧɵ. Ɉɞɧɨɪɨɞɧɵɣ ɝɪɚɮ, 
ɩɨɥɧɵɣ ɝɪɚɮ, ɞɨɩɨɥɧɟɧɢɟ ɝɪɚɮɚ. ɉɨɧɹɬɢɟ 
ɢɡɨɦɨɪɮɢɡɦɚ. Ɇɚɬɪɢɰɵ ɫɦɟɠɧɨɫɬɢ ɢ ɢɧɰɢɞɟɧɬɧɨɫɬɢ. 
Ɇɚɪɲɪɭɬɵ, ɰɟɩɢ, ɰɢɤɥɵ ɜ ɫɜɹɡɧɨɦ ɝɪɚɮɟ. 
ɇɚɯɨɠɞɟɧɢɟ ɜɫɟɯ ɩɪɨɫɬɵɯ ɰɟɩɟɣ, ɫɨɟɞɢɧɹɸɳɢɯ ɞɜɟ 
ɜɟɪɲɢɧɵ ɝɪɚɮɚ. ɗɣɥɟɪɨɜɵ ɰɟɩɢ ɢ ɰɢɤɥɵ, 
ɍɧɢɤɭɪɫɚɥɶɧɚɹ ɥɢɧɢɹ. Ƚɚɦɢɥɶɬɨɧɨɜɵ ɝɪɚɮɵ. Ɂɚɞɚɱɚ ɨ 
ɤɨɦɦɢɜɨɹɠёɪɟ (ɞɜɟ ɮɨɪɦɭɥɢɪɨɜɤɢ). ɉɥɚɧɚɪɧɵɟ ɢ 
ɩɥɨɫɤɢɟ ɝɪɚɮɵ. Ɋɚɫɤɪɚɫɤɚ ɝɪɚɮɚ.  

10 ɈɄ-7, ɈɉɄ-3 

 

9. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ  
ȼɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ ɮɨɪɦɢɪɭɟɦɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1. 
Ɍɚɛɥɢɰɚ 9.1 - ȼɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ, ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ ɮɨɪɦɢɪɭɟɦɵɟ ɤɨɦɩɟ-
ɬɟɧɰɢɢ  

I ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ  

ɪɚɡɞɟɥɨɜ 

ȼɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ  
ɪɚɛɨɬɵ 

 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ɏɨɪɦɢɪɭ-
ɟɦɵɟ 

ɤɨɦɩɟɬɟɧ-
ɰɢɢ  

ɈɄ, ɉɄ 

Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ  

1. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ 
ɦɧɨɠɟɫɬɜ. ɗɥɟɦɟɧɬɵ 
ɤɨɦɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. ɗɥɟɦɟɧɬɵ 
ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

2 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

2. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ. 
Ɉɩɟɪɚɰɢɢ ɧɚɞ 
ɤɨɦɩɥɟɤɫɧɵɦɢ 
ɱɢɫɥɚɦɢ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

8 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

3. Ɇɚɬɪɢɰɵ, 
ɨɩɪɟɞɟɥɢɬɟɥɢ. ɋɢɫɬɟɦɵ 
ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

2 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

4. Ⱥɥɝɟɛɪɚ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɜɟɤɬɨɪɨɜ. Ɉɫɧɨɜɵ 
ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

20 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

5. Ɏɭɧɤɰɢɢ ɜ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜɚɯ. 
Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ. 
ȼɜɟɞɟɧɢɟ ɜ ɚɧɚɥɢɡ 
(ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

4 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

6.  ɉɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɷɤɡɚɦɟɧɚ 36  Ɉɰɟɧɤɚ ɧɚ ɷɤɡɚɦɟɧɟ 
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II ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ  

ɪɚɡɞɟɥɨɜ 

ȼɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ  
ɪɚɛɨɬɵ 

 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ɏɨɪɦɢɪɭ-
ɟɦɵɟ 

ɤɨɦɩɟɬɟɧ-
ɰɢɢ  

ɈɄ, ɉɄ 

Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ  

1. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ) 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

14 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

2. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ 
ɦɧɨɠɟɫɬɜ. ɗɥɟɦɟɧɬɵ 
ɤɨɦɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. ɗɥɟɦɟɧɬɵ 
ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

12 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 

ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

3. Ɇɚɬɪɢɰɵ, 
ɨɩɪɟɞɟɥɢɬɟɥɢ. ɋɢɫɬɟɦɵ 
ɥɢɧɟɣɧɵɯ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

4 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. ɂɧɞɢɜɢɞɭɚɥɶ-
ɧɨɟ ɡɚɞɚɧɢɟ. Ʉɨɧɬɪɨɥɶ-
ɧɚɹ ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

4. Ɏɭɧɤɰɢɢ ɜ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜɚɯ. 
Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ. 
ȼɜɟɞɟɧɢɟ ɜ ɚɧɚɥɢɡ 
(ɜɤɥɸɱɚɹ ɮɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

6 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

5. ɂɧɬɟɝɪɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ 
ɨɞɧɨɣ ɢ ɦɧɨɝɢɯ 
ɩɟɪɟɦɟɧɧɵɯ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 
ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɩɨɥɹ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

6 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. ɂɧɞɢɜɢɞɭɚɥɶ-
ɧɨɟ ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

6. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

8 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

7. ɗɥɟɦɟɧɬɵ ɛɭɥɟɜɨɣ 
ɚɥɝɟɛɪɵ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɨɪɢɹ 
ɤɨɧɟɱɧɵɯ ɚɜɬɨɦɚɬɨɜ 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ. 

6 ɈɄ-7, 

ɈɉɄ-3 
 

8.  ɉɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɷɤɡɚɦɟɧɚ 36  Ɉɰɟɧɤɚ ɧɚ ɷɤɡɚɦɟɧɟ 
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III ɫɟɦɟɫɬɪ 

 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɹ  

ɪɚɡɞɟɥɨɜ 

ȼɢɞɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ  
ɪɚɛɨɬɵ 

 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ɏɨɪɦɢɪɭ-
ɟɦɵɟ 

ɤɨɦɩɟɬɟɧ-
ɰɢɢ  

ɈɄ, ɉɄ 

Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ  

1. ɇɟɫɨɛɫɬɜɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ. 
ɂɧɬɟɝɪɚɥɶɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ, 
Ʌɚɩɥɚɫɚ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

20 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 

ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

2. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ 
ɦɧɨɠɟɫɬɜ. ɗɥɟɦɟɧɬɵ 
ɤɨɦɛɢɧɚɬɨɪɢɤɢ. 
Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɫɬɪɭɤɬɭɪɵ. ɗɥɟɦɟɧɬɵ 
ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

10 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ.  

3. Ⱥɥɝɟɛɪɚ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɜɟɤɬɨɪɨɜ. Ɉɫɧɨɜɵ 
ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

10 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

4. ɂɧɬɟɝɪɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ 
ɨɞɧɨɣ ɢ ɦɧɨɝɢɯ 
ɩɟɪɟɦɟɧɧɵɯ (ɜɤɥɸɱɚɹ 
ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ). 
ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɩɨɥɹ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

26 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

5. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɨɜɵɟ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɪɹɞɵ. Ɋɹɞɵ Ɏɭɪɶɟ, 
Ɍɟɣɥɨɪɚ, Ʌɨɪɚɧɚ. 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

26 ɈɄ-7, 

ɈɉɄ-3 
Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ ɡɚɧɹɬɢɢ. Ʉɨɥ-
ɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɡɚɞɚɧɢɟ. ɗɤɡɚɦɟɧ. 

6. ɗɥɟɦɟɧɬɵ ɛɭɥɟɜɨɣ 
ɚɥɝɟɛɪɵ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɥɨɝɢɤɢ. Ɍɟɨɪɢɹ 
ɤɨɧɟɱɧɵɯ ɚɜɬɨɦɚɬɨɜ 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

14 ɈɄ-7, 

ɈɉɄ-3 
ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚ-
ɧɢɟ. 

7. Ɍɟɨɪɢɹ ɝɪɚɮɨɜ ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ 
ɡɚɧɹɬɢɹɦ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ 
ɪɚɛɨɬɟ.  
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 

12 ɈɄ-7, 

ɈɉɄ-3 
ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚ-
ɧɢɟ. 

8.  ɉɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɷɤɡɚɦɟɧɚ 36  Ɉɰɟɧɤɚ ɧɚ ɷɤɡɚɦɟɧɟ 
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10. Ʉɭɪɫɨɜɚɹ ɪɚɛɨɬɚ  
ɇɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ Ɋɍɉ 

11. Ɋɟɣɬɢɧɝɨɜɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɨɰɟɧɤɢ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ  
11.1. Ȼɚɥɥɶɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɪɨɥɹ 

Ȼɚɥɥɶɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɪɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 11.1. 

Ɍɚɛɥɢɰɚ 11.1 – Ȼɚɥɥɶɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɪɨɥɹ  
 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 

ɧɚ 1 ɤ.ɬ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 
ɦɟɠɞɭ 1 ɢ 2 ɤ.ɬ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɛɚɥɥ 
ɦɟɠɞɭ 2 -ɣ ɤ.ɬ. ɢ ɧɚ 
ɤɨɧɟɰ ɫɟɦɟɫɬɪɚ 

ȼɫɟɝɨ ɡɚ ɫɟɦɟɫɬɪ  

Ʉɨɧɬɪɨɥɶɧɵɟ 
ɪɚɛɨɬɵ  

10 15 15 40 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ 

ɡɚɞɚɧɢɹ 

 5 5 10 

Ʉɨɥɥɨɤɜɢɭɦ  5 5 10 

Ɋɚɛɨɬɚ ɧɚ 
ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɧɹɬɢɹɯ 

  10 10 

ɂɬɨɝɨ ɦɚɤɫɢɦɭɦ ɡɚ 
ɩɟɪɢɨɞ: 

10 25 35 70 

ɋɞɚɱɚ ɷɤɡɚɦɟɧɚ 
(ɦɚɤɫɢɦɭɦ) 

   30 

ɇɚɪɚɫɬɚɸɳɢɦ 
ɢɬɨɝɨɦ:  

10 35 70 100 

 

 

11.2. ɉɟɪɟɫɱɟɬ ɛɚɥɥɨɜ ɜ ɨɰɟɧɤɢ ɡɚ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ 

 

ɉɟɪɟɫɱɟɬ ɛɚɥɥɨɜ ɜ ɨɰɟɧɤɢ ɡɚ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 11.2. 
Ɍɚɛɥɢɰɚ 11. 2 – ɉɟɪɟɫɱɟɬ ɛɚɥɥɨɜ ɜ ɨɰɟɧɤɢ ɡɚ ɤɨɧɬɪɨɥɶɧɵɟ ɬɨɱɤɢ  

Ȼɚɥɥɵ ɧɚ ɞɚɬɭ ɤɨɧɬɪɨɥɶɧɨɣ ɬɨɱɤɢ Ɉɰɟɧɤɚ 

≥ 90% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɚɬɭ ɄɌ 5 

Ɉɬ 70% ɞɨ 89% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɚɬɭ ɄɌ 4 

Ɉɬ 60% ɞɨ 69% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɚɬɭ ɄɌ 3 

< 60% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɚɬɭ ɄɌ 2 
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11.3. ɉɟɪɟɫɱɟɬ ɫɭɦɦɵ ɛɚɥɥɨɜ ɜ ɬɪɚɞɢɰɢɨɧɧɭɸ ɢ ɦɟɠɞɭɧɚɪɨɞɧɭɸ ɨɰɟɧɤɭ 

ɉɟɪɟɫɱɟɬ ɫɭɦɦɵ ɛɚɥɥɨɜ ɜ ɬɪɚɞɢɰɢɨɧɧɭɸ ɢ ɦɟɠɞɭɧɚɪɨɞɧɭɸ ɨɰɟɧɤɭ ɩɪɟɞɫɬɚɜ-
ɥɟɧ ɜ ɬɚɛɥɢɰɟ 11.3. 
Ɍɚɛɥɢɰɚ 11. 3 – ɉɟɪɟɫɱɟɬ ɫɭɦɦɵ ɛɚɥɥɨɜ ɜ ɬɪɚɞɢɰɢɨɧɧɭɸ ɢ ɦɟɠɞɭɧɚɪɨɞɧɭɸ ɨɰɟɧɤɭ  

Ɉɰɟɧɤɚ (ȽɈɋ) 
ɂɬɨɝɨɜɚɹ ɫɭɦɦɚ ɛɚɥɥɨɜ, 

ɭɱɢɬɵɜɚɟɬ ɭɫɩɟɲɧɨ 
ɫɞɚɧɧɵɣ ɷɤɡɚɦɟɧ 

Ɉɰɟɧɤɚ (ECTS) 

5 (ɨɬɥɢɱɧɨ) (ɡɚɱɬɟɧɨ) 90 - 100 A (ɨɬɥɢɱɧɨ) 

4 (ɯɨɪɨɲɨ) (ɡɚɱɬɟɧɨ) 
85 - 89 B (ɨɱɟɧɶ ɯɨɪɨɲɨ) 
75 - 84 C (ɯɨɪɨɲɨ) 
70 - 74 

D (ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ) 
3 (ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ) 

(ɡɚɱɬɟɧɨ) 
65 - 69 

60 - 64 E (ɩɨɫɪɟɞɫɬɜɟɧɧɨ) 
2 (ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ) 

(ɧɟ ɡɚɱɬɟɧɨ) ɇɢɠɟ 60 ɛɚɥɥɨɜ F (ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ) 
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12. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

12.1. Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

 

1. Ɇɚɝɚɡɢɧɧɢɤɨɜɚ Ⱥ.Ʌ., Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ. Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ: 
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. – Ɍɨɦɫɤ: ɌɍɋɍɊ, 2010. - 176 ɫ.  http://edu.tusur.ru/training/publications/2244 

2. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ., ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ III. Ɏɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ. Ɋɹɞɵ. 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - Ɍɨɦɫɤ: ɌɍɋɍɊ, 2012. - 206 ɫ.  
https://edu.tusur.ru/publications/2258 

3. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ., Ɇɚɝɚɡɢɧɧɢɤɨɜ Ⱥ.Ʌ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - 

Ɍɨɦɫɤ: ɌɍɋɍɊ, 2007. - 191 ɫ.   http://edu.tusur.ru/training/publications/2246 

4. ȿɥɶɰɨɜ Ⱥ.Ⱥ. ȿɥɶɰɨɜɚ Ɍ.Ⱥ. ɂɧɬɟɝɪɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - Ɍɨɦɫɤ: ɗɥɶ-Ʉɨɧɬɟɧɬ, 
2013. - 138ɫ. https://edu.tusur.ru/training/publications/6063 

5. ȿɥɶɰɨɜ Ⱥ.Ⱥ. ȿɥɶɰɨɜɚ Ɍ.Ⱥ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - Ɍɨɦɫɤ: ɗɥɶ-

Ʉɨɧɬɟɧɬ, 2013. - 104ɫ.  https://edu.tusur.ru/training/publications/6062 

6. Ʉɭɡɧɟɰɨɜ Ɉ. ɉ. Ⱦɢɫɤɪɟɬɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɞɥɹ ɢɧɠɟɧɟɪɚ: ɭɱɟɛɧɢɤ. - ɋɉɛ.: Ʌɚɧɶ, 2009. – 400 ɫ. 
http://lanbook.com/books/element.php?pl1_cid=49&pl1_id=220 

7. ɒɟɜɟɥɟɜ ɘ.ɉ. Ⱦɢɫɤɪɟɬɧɚɹ ɦɚɬɟɦɚɬɢɤɚ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ - ɋɉɛ.: Ʌɚɧɶ, 2008. – 592 ɫ. 
http://e.lanbook.com/books/element.php?pl1_id=437 

 

12.2. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 

 
1. Ȼɟɤɥɟɦɢɲɟɜ Ⱦ.ȼ. Ʉɭɪɫ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ ɢ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ: ɭɱɟɛɧɢɤ. - ɋɉɛ.: Ʌɚɧɶ, 

2015. - 445 ɫ.  http://e.lanbook.com/books/element.php?pl1_id=58162 

2. Ɏɢɯɬɟɧɝɨɥɶɰ Ƚ.Ɇ. Ʉɭɪɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ. ȼ 3-ɯ ɬɬ. Ɍɨɦ 1: 
ɭɱɟɛɧɢɤ. - ɋɉɛ.: Ʌɚɧɶ, 2016. - 608 ɫ.  http://e.lanbook.com/books/element.php?pl1_id=71768 

3. Ɏɢɯɬɟɧɝɨɥɶɰ Ƚ.Ɇ. Ʉɭɪɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ. ȼ 3-ɯ ɬɬ. Ɍɨɦ 2: 

ɭɱɟɛɧɢɤ. - ɋɉɛ.: Ʌɚɧɶ, 2016. - 800 ɫ.  http://e.lanbook.com/books/element.php?pl1_id=71769 

4. Ɏɢɯɬɟɧɝɨɥɶɰ Ƚ.Ɇ. Ʉɭɪɫ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ. ȼ 3-ɯ ɬɬ. Ɍɨɦ 2: 

ɭɱɟɛɧɢɤ. - ɋɉɛ.: Ʌɚɧɶ, 2009. - 657 ɫ.  http://e.lanbook.com/books/element.php?pl1_id=409 

5. Ⱦɟɦɢɞɨɜɢɱ Ȼ.ɉ., Ɇɨɞɟɧɨɜ ȼ.ɉ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - ɋɉɛ.: Ʌɚɧɶ, 
2008. - 277 ɫ.  http://e.lanbook.com/books/element.php?pl1_id=126  

6. ɉɟɬɪɭɲɤɨ ɂ.Ɇ. Ʉɭɪɫ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ. Ɍɟɨɪɢɹ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ: ɭɱɟɛɧɨɟ 
ɩɨɫɨɛɢɟ. ɋɉɛ.: Ʌɚɧɶ, 2010. - 364 ɫ.  http://e.lanbook.com/books/element.php?pl1_id=526 

7. ɇɨɜɢɤɨɜ Ɏ.Ⱥ. Ⱦɢɫɤɪɟɬɧɚɹ ɦɚɬɟɦɚɬɢɤɚ ɞɥɹ ɩɪɨɝɪɚɦɦɢɫɬɨɜ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - ɉɢɬɟɪ, 2007. - 
363ɫ. 80 ɷɤɡɟɦɩɥɹɪɨɜ 

 

12.3. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɫɨɛɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

 

Пɪɚɤɬɢчɟɫɤɢɟ ɡɚɧɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɭчɟɛɧɵɦ ɩɨɫɨɛɢɹɦ: 
1. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ. Ɇɚɝɚɡɢɧɧɢɤɨɜɚ Ⱥ.Ʌ. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ I. ɉɪɚɤɬɢɤɭɦ ɩɨ ɥɢɧɟɣɧɨɣ 

ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - Ɍɨɦɫɤ: ɌɍɋɍɊ, 2007. - 163 ɫ. (97 ɷɤɡ.) 
http://edu.tusur.ru/publications/37 

2. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ⱥ.Ʌ. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ I. ɉɪɚɤɬɢɤɭɦ ɩɨ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦɭ ɢɫɱɢɫɥɟɧɢɸ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ - Ɍɨɦɫɤ: ɌɍɋɍɊ, 2007. - 212 ɫ. 
ɗɤɡɟɦɩɥɹɪɨɜ ɜ ɛɢɛɥɢɨɬɟɤɟ ɌɍɋɍɊɚ: 99.  

3. ȿɥɶɰɨɜ Ⱥ.Ⱥ. ȿɥɶɰɨɜɚ Ɍ.Ⱥ. ɂɧɬɟɝɪɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. - Ɍɨɦɫɤ: ɗɥɶ-Ʉɨɧɬɟɧɬ, 
2013. - 138ɫ. https://edu.tusur.ru/training/publications/6063 

4. ȿɥɶɰɨɜ Ⱥ.Ⱥ. ȿɥɶɰɨɜɚ Ɍ.Ⱥ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ . - Ɍɨɦɫɤ: ɗɥɶ-

Ʉɨɧɬɟɧɬ, 2013. - 104ɫ.  https://edu.tusur.ru/training/publications/6062 

5. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ., ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ III. Ɏɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ. Ɋɹɞɵ. 
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✶ ➶âåäåíèå

Ôîíä îöåíî÷íûõ ñðåäñòâ ✭Ô❰Ñ✮ ÿâëÿåòñÿ ïðèëîæåíèåì ê ðàáî÷åé ïðîãðàììå äèñöèïëèíû è
ïðåäñòàâëÿåò ñîáîé ñîâîêóïíîñòü êîíòðîëüíî✲èçìåðèòåëüíûõ ìàòåðèàëîâ ✭òèïîâûå çàäà÷è ✭çàäà✲
íèÿ✮✱ êîíòðîëüíûå ðàáîòû✱ òåñòû è äð✳✮ è ìåòîäîâ èõ èñïîëüçîâàíèÿ✱ ïðåäíàçíà÷åííûõ äëÿ èçìå✲
ðåíèÿ óðîâíÿ äîñòèæåíèÿ ñòóäåíòîì óñòàíîâëåííûõ ðåçóëüòàòîâ îáó÷åíèÿ✳ Ô❰Ñ ïî äèñöèïëèíå
✭ïðàêòèêå✮ èñïîëüçóåòñÿ ïðè ïðîâåäåíèè òåêóùåãî êîíòðîëÿ óñïåâàåìîñòè è ïðîìåæóòî÷íîé àò✲
òåñòàöèè ñòóäåíòîâ✳ Ïåðå÷åíü çàêðåïëåííûõ çà äèñöèïëèíîé êîìïåòåíöèé ïðèâåäåí â òàáëèöå ✶✳

Òàáëèöà ✶ ✕ Ïåðå÷åíü çàêðåïëåííûõ çà äèñöèïëèíîé êîìïåòåíöèé

✃îä Ôîðìóëèðîâêà êîìïåòåíöèè Ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèè
❰✃✲✼

❰Ï✃✲✸

ñïîñîáíîñòü ê ñàìîîðãàíèçàöèè è
ñàìîîáðàçîâàíèþ

ñïîñîáíîñòü âëàäåòü îñíîâ✲
íûìè ìåòîäàìè✱ ñïîñîáàìè è
ñðåäñòâàìè ïîëó÷åíèÿ✱ õðàíåíèÿ✱
ïåðåðàáîòêè èíôîðìàöèè

➘îëæåí çíàòü îñíîâíûå ïîíÿòèÿ ëèíåéíîé
àëãåáðû✱ àíàëèòè÷åñêîé ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîãî àíàëèçà✱ äèôôåðåíöèàëüíûõ óðàâíå✲
íèé✱ òåîðèè ôóíêöèé êîìïëåêñíîãî ïåðåìåííî✲
ãî✱ äèñêðåòíîé ìàòåìàòèêè❀ ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱ õðàíåíèÿ✱ ïåðåðàáîòêè ìà✲
òåìàòè÷åñêîé èíôîðìàöèè✱ ïðèíÿòûå â ëèíåé✲
íîé àëãåáðå✱ àíàëèòè÷åñêîé ãåîìåòðèè✱ ìàòåìà✲
òè÷åñêîì àíàëèçå✱ òåîðèè äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè ôóíêöèé êîìïëåêñíîãî ïåðå✲
ìåííîãî✱ äèñêðåòíîé ìàòåìàòèêå✱ âêëþ÷àÿ ìå✲
òîäû ðåøåíèÿ òèïîâûõ çàäà÷✳
➘îëæåí óìåòü ïðèìåíÿòü ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱ õðàíåíèÿ✱ ïåðåðàáîòêè ìà✲
òåìàòè÷åñêîé èíôîðìàöèè✱ ïðèíÿòûå â ëèíåé✲
íîé àëãåáðå✱ àíàëèòè÷åñêîé ãåîìåòðèè✱ ìàòåìà✲
òè÷åñêîì àíàëèçå✱ òåîðèè äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè ôóíêöèé êîìïëåêñíîãî ïå✲
ðåìåííîãî✱ äèñêðåòíîé ìàòåìàòèêå äëÿ ðåøå✲
íèÿ òèïîâûõ çàäà÷✱ äëÿ îñâîåíèÿ äðóãèõ äèñ✲
öèïëèí✱ ïðåäóñìîòðåííûõ ó÷åáíûì ïëàíîì✱ è
ðåøåíèÿ ïðîôåññèîíàëüíûõ çàäà÷✳ Ïîëüçîâàòü✲
ñÿ ïðè íåîáõîäèìîñòè ìàòåìàòè÷åñêîé ëèòåðà✲
òóðîé✳
➘îëæåí âëàäåòü ìåòîäàìè✱ ñïîñîáàìè è ñðåä✲
ñòâàìè ïîëó÷åíèÿ✱ õðàíåíèÿ✱ ïåðåðàáîòêè ìà✲
òåìàòè÷åñêîé èíôîðìàöèè✱ ïðèíÿòûìè â ëè✲
íåéíîé àëãåáðå✱ àíàëèòè÷åñêîé ãåîìåòðèè✱ ìà✲
òåìàòè÷åñêîì àíàëèçå✱ òåîðèè äèôôåðåíöèàëü✲
íûõ óðàâíåíèé✱ òåîðèè ôóíêöèé êîìïëåêñíî✲
ãî ïåðåìåííîãî✱ äèñêðåòíîé ìàòåìàòèêå✱ âêëþ✲
÷àÿ îñíîâíûå ìåòîäû ðåøåíèÿ òèïîâûõ çà✲
äà÷❀ íàâûêàìè ñàìîîðãàíèçàöèè è ñàìîîáðà✲
çîâàíèÿ äëÿ èçó÷åíèÿ âîïðîñîâ✱ êàñàþùèõñÿ
ëèíåéíîé àëãåáðû✱ àíàëèòè÷åñêîé ãåîìåòðèè✱
ìàòåìàòè÷åñêîãî àíàëèçà✱ òåîðèè äèôôåðåíöè✲
àëüíûõ óðàâíåíèé✱ òåîðèè ôóíêöèé êîìïëåêñ✲
íîãî ïåðåìåííîãî✱ äèñêðåòíîé ìàòåìàòèêè✳

✷✷
16334



✷ Ðåàëèçàöèÿ êîìïåòåíöèé

✶ ✃îìïåòåíöèÿ ❰✃✲✼

❰✃✲✼✿ ñïîñîáíîñòü ê ñàìîîðãàíèçàöèè è ñàìîîáðàçîâàíèþ✳
➘ëÿ ôîðìèðîâàíèÿ êîìïåòåíöèè íåîáõîäèìî îñóùåñòâèòü ðÿä ýòàïîâ✳ Ýòàïû ôîðìèðîâàíèÿ

êîìïåòåíöèè✱ ïðèìåíÿåìûå äëÿ ýòîãî âèäû çàíÿòèé è èñïîëüçóåìûå ñðåäñòâà îöåíèâàíèÿ ïðåä✲
ñòàâëåíû â òàáëèöå ✷✳

Òàáëèöà ✷ ✕ Ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèè è èñïîëüçóåìûå ñðåäñòâà îöåíèâàíèÿ

Ñîñòàâ ➬íàòü Óìåòü ➶ëàäåòü
Ñîäåðæàíèå
ýòàïîâ

➬íàåò îñíîâíûå ïî✲
íÿòèÿ ëèíåéíîé àë✲
ãåáðû✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìà✲
òè÷åñêîãî àíàëèçà✱
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñíîãî
ïåðåìåííîãî✱ äèñ✲
êðåòíîé ìàòåìàòèêè❀
ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûå
â ëèíåéíîé àëãåá✲
ðå✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîì àíàëèçå✱ òåîðèè
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñ✲
íîãî ïåðåìåííîãî✱
äèñêðåòíîé ìàòåìàòè✲
êå✱ âêëþ÷àÿ ìåòîäû
ðåøåíèÿ òèïîâûõ
çàäà÷✳

Óìååò ïðèìåíÿòü
ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûå
â ëèíåéíîé àëãåá✲
ðå✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîì àíàëèçå✱ òåîðèè
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñíîãî
ïåðåìåííîãî✱ äèñêðåò✲
íîé ìàòåìàòèêå äëÿ ðå✲
øåíèÿ òèïîâûõ çàäà÷✱
äëÿ îñâîåíèÿ äðóãèõ
äèñöèïëèí✱ ïðåäó✲
ñìîòðåííûõ ó÷åáíûì
ïëàíîì✱ è ðåøåíèÿ
ïðîôåññèîíàëüíûõ çà✲
äà÷✳ Ïîëüçîâàòüñÿ ïðè
íåîáõîäèìîñòè ìàòåìà✲
òè÷åñêîé ëèòåðàòóðîé✳

➶ëàäååò ìåòîäàìè✱
ñïîñîáàìè è ñðåä✲
ñòâàìè ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûìè
â ëèíåéíîé àëãåá✲
ðå✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîì àíàëèçå✱ òåîðèè
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñíîãî
ïåðåìåííîãî✱ äèñ✲
êðåòíîé ìàòåìàòèêå✱
âêëþ÷àÿ îñíîâíûå
ìåòîäû ðåøåíèÿ òèïî✲
âûõ çàäà÷❀ íàâûêàìè
ñàìîîðãàíèçàöèè è
ñàìîîáðàçîâàíèÿ äëÿ
èçó÷åíèÿ âîïðîñîâ✱
êàñàþùèõñÿ ëèíåéíîé
àëãåáðû✱ àíàëèòè÷å✲
ñêîé ãåîìåòðèè✱ ìàòå✲
ìàòè÷åñêîãî àíàëèçà✱
òåîðèè äèôôåðåíöè✲
àëüíûõ óðàâíåíèé✱
òåîðèè ôóíêöèé
êîìïëåêñíîãî ïåðå✲
ìåííîãî✱ äèñêðåòíîé
ìàòåìàòèêè✳
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➶èäû
çàíÿòèé

❼ ❐åêöèè❀

❼ Ïðàêòè÷åñêèå
çàíÿòèÿ❀

❼ Ñåìèíàðû❀

❼ ➹ðóïïîâûå
êîíñóëüòàöèè❀

❼ Ñàìîñòîÿòåëüíàÿ
ðàáîòà ñòóäåíòîâ❀

❼ Ïðàêòè÷åñêèå
çàíÿòèÿ❀

❼ ➹ðóïïîâûå
êîíñóëüòàöèè❀

❼ ➶ûïîëíåíèå äî✲
ìàøíåãî çàäàíèÿ❀

❼ Ñàìîñòîÿòåëüíàÿ
ðàáîòà ñòóäåíòîâ❀

❼ Ïðàêòè÷åñêèå
çàíÿòèÿ❀

❼ ➹ðóïïîâûå
êîíñóëüòàöèè❀

❼ ➶ûïîëíåíèå
èíäèâèäóàëüíîãî
çàäàíèÿ❀

❼ Ñàìîñòîÿòåëüíàÿ
ðàáîòà ñòóäåíòîâ❀

➮ñïîëüçóåìûå
ñðåäñòâà
îöåíèâàíèÿ

❼ Òåñò❀

❼ Ñîîáùåíèå íà
ñåìèíàðå❀

❼ ❰òâåò íà
êîëëîêâèóìå❀

❼ ✃îíòðîëüíàÿ
ðàáîòà❀

❼ Ýêçàìåí❀

❼ ✃îíòðîëüíàÿ
ðàáîòà❀

❼ ❰ôîðìëåíèå äî✲
ìàøíåãî çàäàíèÿ❀

❼ ✃îíñïåêò ìàòåðè✲
àëà✱ âûíåñåííîãî
íà ñàìîñòîÿòåëü✲
íóþ ðàáîòó❀

❼ Ýêçàìåí❀

❼ ✃îíòðîëüíàÿ
ðàáîòà❀

❼ ❰ôîðìëåíèå
è çàùèòà
èíäèâèäóàëüíîãî
çàäàíèÿ❀

❼ Ýêçàìåí✳
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❰áùèå õàðàêòåðèñòèêè ïîêàçàòåëåé è êðèòåðèåâ îöåíèâàíèÿ êîìïåòåíöèè íà âñåõ ýòàïàõ ïðè✲
âåäåíû â òàáëèöå ✸✳

Òàáëèöà ✸ ✕ ❰áùèå õàðàêòåðèñòèêè ïîêàçàòåëåé è êðèòåðèåâ îöåíèâàíèÿ êîìïåòåí✲
öèè ïî ýòàïàì

Ïîêàçàòåëè è
êðèòåðèè

➬íàòü Óìåòü ➶ëàäåòü

❰òëè÷íî
✭âûñîêèé
óðîâåíü✮

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò ñôîðìè✲
ðîâàòü ñèñòåìíûå è
ãëóáîêèå çíàíèÿìÿ
â ïðåäåëàõ èçó÷àå✲
ìîé äèñöèïëèíû ñ
ïîíèìàíèåì ãðàíèö
ïðèìåíèìîñòè

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò ñôîðìè✲
ðîâàòü äèàïàçîí
ïðàêòè÷åñêèõ óìå✲
íèé✱ òðåáóåìûé äëÿ
ðàçâèòèÿ òâîð÷åñêèõ
ðåøåíèé✱ àáñòðàãèðî✲
âàíèÿ ïðîáëåì

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò êîíòðîëè✲
ðîâàòü âûïîëíÿåìóþ
ðàáîòó✱ ïðîâîäèòü
îöåíêó âûïîëíåííîé
ðàáîòû✱ ìîäèôèöèðî✲
âàòü ýòàïû ðàáîòû

Õîðîøî
✭áàçîâûé
óðîâåíü✮

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâà✲
íèÿ ïîçâîëÿåò ñôîðìè✲
ðîâàòü çíàíèÿ îñíîâ✲
íûõ ïîíÿòèé íà óðîâíå
îïðåäåëåíèé è âçàè✲
ìîñâÿçåé ìåæäó íèìè
â ïðåäåëàõ èçó÷àåìîé
äèñöèïëèíû

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâà✲
íèÿ ïîçâîëÿåò ñôîðìè✲
ðîâàòü äèàïàçîí ïðàê✲
òè÷åñêèõ óìåíèé✱ òðå✲
áóåìûõ äëÿ ðåøåíèÿ
òèïîâûõ çàäà÷ ñ ýëå✲
ìåíòàìè èññëåäîâàíèÿ

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâà✲
íèÿ ïîçâîëÿåò îïåðèðî✲
âàòü îñíîâíûìè ìåòî✲
äàìè ðåøåíèÿ çàäà÷ è
èññëåäîâàíèé

Óäîâëåòâîðè✲
òåëüíî ✭ïîðîãî✲
âûé óðîâåíü✮

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâà✲
íèÿ ïîçâîëÿåò ñôîðìè✲
ðîâàòü çíàíèÿ îñíîâ✲
íûõ ïîíÿòèé íà óðîâíå
íàçâàíèé è îáîçíà÷å✲
íèé✱ àëãîðèòìîâ ðåøå✲
íèÿ òèïîâûõ çàäà÷

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâà✲
íèÿ ïîçâîëÿåò ñôîðìè✲
ðîâàòü îñíîâíûå óìå✲
íèÿ✱ òðåáóåìûå äëÿ âû✲
ïîëíåíèÿ ïðîñòûõ òè✲
ïîâûõ çàäà÷

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâà✲
íèÿ ïîçâîëÿåò ðàáî✲
òàòü ïðè ïðÿìîì íà✲
áëþäåíèè è êîíòðîëå

Ôîðìóëèðîâêà ïîêàçàòåëåé è êðèòåðèåâ îöåíèâàíèÿ äàííîé êîìïåòåíöèè ïðèâåäåíà â òàáëè✲
öå ✹✳
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Òàáëèöà ✹ ✕ Ïîêàçàòåëè è êðèòåðèè îöåíèâàíèÿ êîìïåòåíöèè íà ýòàïàõ

Ïîêàçàòåëè è
êðèòåðèè

➬íàòü Óìåòü ➶ëàäåòü

❰òëè÷íî
✭âûñîêèé
óðîâåíü✮

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ ðàñêðûâàòü ñóù✲
íîñòü ìàòåìàòè✲
÷åñêèõ ïîíÿòèé✱
ïðîâîäèòü èõ õà✲
ðàêòåðèñòèêó❀

❼ àíàëèçèðîâàòü
ñâÿçè ìåæäó
ðàçëè÷íûìè ìà✲
òåìàòè÷åñêèìè
ïîíÿòèÿìè❀

❼ îáîñíîâûâàòü
âûáîð ìàòåìàòè✲
÷åñêîãî ìåòîäà✱
ïëàí✱ ýòàïû
ðåøåíèÿ çàäà÷è❀

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ ñâîáîäíî ïðè✲
ìåíÿòü ìåòîäû
ðåøåíèÿ çàäà÷
â íåçíàêîìûõ
ñèòóàöèÿõ❀

❼ ìàòåìàòè÷åñêè
ïîêàçàòü è àð✲
ãóìåíòèðîâàííî
äîêàçàòü ïîëî✲
æåíèÿ èçó÷àåìîé
äèñöèïëèíû❀

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ ñâîáîäíî îïåðè✲
ðîâàòü ìåòîäàìè
èçó÷àåìîé äèñöè✲
ïëèíû❀

❼ îðãàíèçîâûâàòü
êîëëåêòèâíîå âû✲
ïîëíåíèå ðàáîòû✱
çàòðàãèâàþùåé
èçó÷àåìóþ äèñ✲
öèïëèíó❀

❼ ñâîáîäíî âëàäåòü
ðàçíûìè ñïîñîáà✲
ìè ïðåäñòàâëåíèÿ
ìàòåìàòè÷åñêîé
èíôîðìàöèè✳

Õîðîøî
✭áàçîâûé
óðîâåíü✮

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ äàòü îïðåäåëå✲
íèÿ îñíîâíûõ
ïîíÿòèé è ïðèâî✲
äèòü ïðèìåðû èõ
ïðèìåíåíèÿ❀

❼ ïîíèìàòü ñâÿçè
ìåæäó ðàçëè÷íû✲
ìè ïîíÿòèÿìè❀

❼ àðãóìåíòèðîâàòü
âûáîð ìåòîäà
ðåøåíèÿ çàäà÷è❀

❼ ñîñòàâëÿòü ïëàí
ðåøåíèÿ çàäà÷è❀

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ ðàçëè÷èòü ñòàí✲
äàðòíûå è íîâûå
ñèòóàöèè ïðè
ðåøåíèè çàäà÷❀

❼ êîððåêòíî âû✲
ðàæàòü è àðãó✲
ìåíòèðîâàííî
îáîñíîâûâàòü ïî✲
ëîæåíèÿ èçó÷àå✲
ìîé äèñöèïëèíû❀

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ êðèòè÷åñêè
îñìûñëèâàòü ïî✲
ëó÷åííûå çíàíèÿ❀

❼ ðàáîòàòü â êîë✲
ëåêòèâå✱ çàäà÷è
êîòîðîãî çàòðàãè✲
âàþò èçó÷àåìóþ
äèñöèïëèíó❀

✷✻
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Óäîâëåòâîðè✲
òåëüíî ✭ïîðîãî✲
âûé óðîâåíü✮

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ âîñïðîèçâîäèòü
îñíîâíûå ôàêòû✱
èäåè❀

❼ ðàñïîçíàâàòü
îñíîâíûå ìà✲
òåìàòè÷åñêèå
îáúåêòû❀

❼ ïðèìåíÿòü àëãî✲
ðèòìû ðåøåíèÿ
òèïîâûõ çàäà÷❀

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ ïðèìåíÿòü àëãî✲
ðèòìû ðåøåíèÿ
òèïîâûõ çàäà÷ íà
ïðàêòèêå❀

❼ ðàáîòàòü ñî ñïðà✲
âî÷íîé ëèòåðàòó✲
ðîé❀

❼ îôîðìëÿòü ðå✲
çóëüòàòû ñâîåé
ðàáîòû❀

Óðîâåíü ñàìîîðãàíèçà✲
öèè è ñàìîîáðàçîâàíèÿ
ïîçâîëÿåò

❼ ïîääåðæèâàòü
ðàçãîâîð íà òå✲
ìû èçó÷àåìîé
äèñöèïëèíû❀

❼ âëàäåòü îñíîâíîé
òåðìèíîëîãè✲
åé èçó÷àåìîé
äèñöèïëèíû✳

✷ ✃îìïåòåíöèÿ ❰Ï✃✲✸

❰Ï✃✲✸✿ ñïîñîáíîñòü âëàäåòü îñíîâíûìè ìåòîäàìè✱ ñïîñîáàìè è ñðåäñòâàìè ïî✲
ëó÷åíèÿ✱ õðàíåíèÿ✱ ïåðåðàáîòêè èíôîðìàöèè✳

➘ëÿ ôîðìèðîâàíèÿ êîìïåòåíöèè íåîáõîäèìî îñóùåñòâèòü ðÿä ýòàïîâ✳ Ýòàïû ôîðìèðîâàíèÿ
êîìïåòåíöèè✱ ïðèìåíÿåìûå äëÿ ýòîãî âèäû çàíÿòèé è èñïîëüçóåìûå ñðåäñòâà îöåíèâàíèÿ ïðåä✲
ñòàâëåíû â òàáëèöå ✺✳

✷✼
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Òàáëèöà ✺ ✕ Ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèè è èñïîëüçóåìûå ñðåäñòâà îöåíèâàíèÿ

Ñîñòàâ ➬íàòü Óìåòü ➶ëàäåòü
Ñîäåðæàíèå
ýòàïîâ

➬íàåò îñíîâíûå ïî✲
íÿòèÿ ëèíåéíîé àë✲
ãåáðû✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìà✲
òè÷åñêîãî àíàëèçà✱
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñíîãî
ïåðåìåííîãî✱ äèñ✲
êðåòíîé ìàòåìàòèêè❀
ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûå
â ëèíåéíîé àëãåá✲
ðå✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîì àíàëèçå✱ òåîðèè
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñ✲
íîãî ïåðåìåííîãî✱
äèñêðåòíîé ìàòåìàòè✲
êå✱ âêëþ÷àÿ ìåòîäû
ðåøåíèÿ òèïîâûõ
çàäà÷✳

Óìååò ïðèìåíÿòü
ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûå
â ëèíåéíîé àëãåá✲
ðå✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîì àíàëèçå✱ òåîðèè
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñíîãî
ïåðåìåííîãî✱ äèñêðåò✲
íîé ìàòåìàòèêå äëÿ ðå✲
øåíèÿ òèïîâûõ çàäà÷✱
äëÿ îñâîåíèÿ äðóãèõ
äèñöèïëèí✱ ïðåäó✲
ñìîòðåííûõ ó÷åáíûì
ïëàíîì✱ è ðåøåíèÿ
ïðîôåññèîíàëüíûõ çà✲
äà÷✳ Ïîëüçîâàòüñÿ ïðè
íåîáõîäèìîñòè ìàòåìà✲
òè÷åñêîé ëèòåðàòóðîé✳

➶ëàäååò ìåòîäàìè✱
ñïîñîáàìè è ñðåä✲
ñòâàìè ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûìè
â ëèíåéíîé àëãåá✲
ðå✱ àíàëèòè÷åñêîé
ãåîìåòðèè✱ ìàòåìàòè✲
÷åñêîì àíàëèçå✱ òåîðèè
äèôôåðåíöèàëüíûõ
óðàâíåíèé✱ òåîðèè
ôóíêöèé êîìïëåêñíîãî
ïåðåìåííîãî✱ äèñ✲
êðåòíîé ìàòåìàòèêå✱
âêëþ÷àÿ îñíîâíûå
ìåòîäû ðåøåíèÿ òèïî✲
âûõ çàäà÷❀ íàâûêàìè
ñàìîîðãàíèçàöèè è
ñàìîîáðàçîâàíèÿ äëÿ
èçó÷åíèÿ âîïðîñîâ✱
êàñàþùèõñÿ ëèíåéíîé
àëãåáðû✱ àíàëèòè÷å✲
ñêîé ãåîìåòðèè✱ ìàòå✲
ìàòè÷åñêîãî àíàëèçà✱
òåîðèè äèôôåðåíöè✲
àëüíûõ óðàâíåíèé✱
òåîðèè ôóíêöèé
êîìïëåêñíîãî ïåðå✲
ìåííîãî✱ äèñêðåòíîé
ìàòåìàòèêè✳

➶èäû
çàíÿòèé

❼ ❐åêöèè❀

❼ Ïðàêòè÷åñêèå
çàíÿòèÿ❀

❼ Ñåìèíàðû❀

❼ ➹ðóïïîâûå
êîíñóëüòàöèè❀

❼ Ñàìîñòîÿòåëüíàÿ
ðàáîòà ñòóäåíòîâ❀

❼ Ïðàêòè÷åñêèå
çàíÿòèÿ❀

❼ ➹ðóïïîâûå
êîíñóëüòàöèè❀

❼ ➶ûïîëíåíèå äî✲
ìàøíåãî çàäàíèÿ❀

❼ Ñàìîñòîÿòåëüíàÿ
ðàáîòà ñòóäåíòîâ❀

❼ Ïðàêòè÷åñêèå
çàíÿòèÿ❀

❼ ➹ðóïïîâûå
êîíñóëüòàöèè❀

❼ ➶ûïîëíåíèå
èíäèâèäóàëüíîãî
çàäàíèÿ❀

❼ Ñàìîñòîÿòåëüíàÿ
ðàáîòà ñòóäåíòîâ❀

✷✽
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➮ñïîëüçóåìûå
ñðåäñòâà
îöåíèâàíèÿ

❼ Òåñò❀

❼ Ñîîáùåíèå íà
ñåìèíàðå❀

❼ ❰òâåò íà
êîëëîêâèóìå❀

❼ ✃îíòðîëüíàÿ
ðàáîòà❀

❼ Ýêçàìåí❀

❼ ✃îíòðîëüíàÿ
ðàáîòà❀

❼ ❰ôîðìëåíèå äî✲
ìàøíåãî çàäàíèÿ❀

❼ ✃îíñïåêò ìàòåðè✲
àëà✱ âûíåñåííîãî
íà ñàìîñòîÿòåëü✲
íóþ ðàáîòó❀

❼ Ýêçàìåí❀

❼ ✃îíòðîëüíàÿ
ðàáîòà❀

❼ ❰ôîðìëåíèå
è çàùèòà
èíäèâèäóàëüíîãî
çàäàíèÿ❀

❼ Ýêçàìåí✳

❰áùèå õàðàêòåðèñòèêè ïîêàçàòåëåé è êðèòåðèåâ îöåíèâàíèÿ êîìïåòåíöèè íà âñåõ ýòàïàõ ïðè✲
âåäåíû â òàáëèöå ✻✳

Òàáëèöà ✻ ✕ ❰áùèå õàðàêòåðèñòèêè ïîêàçàòåëåé è êðèòåðèåâ îöåíèâàíèÿ êîìïåòåí✲
öèè ïî ýòàïàì

Ïîêàçàòåëè è
êðèòåðèè

➬íàòü Óìåòü ➶ëàäåòü

❰òëè÷íî
✭âûñîêèé
óðîâåíü✮

❰áëàäàåò ñèñòåìíûìè
è ãëóáîêèìè çíàíèÿìè
â ïðåäåëàõ èçó÷àåìîé
äèñöèïëèíû ñ ïîíèìà✲
íèåì ãðàíèö ïðèìåíè✲
ìîñòè

❰áëàäàåò äèàïàçîíîì
ïðàêòè÷åñêèõ óìåíèé✱
òðåáóåìûõ äëÿ ðàçâè✲
òèÿ òâîð÷åñêèõ ðåøå✲
íèé✱ àáñòðàãèðîâàíèÿ
ïðîáëåì

✃îíòðîëèðóåò âûïîë✲
íÿåìóþ ðàáîòó✱ ïðîâî✲
äèò îöåíêó âûïîëíåí✲
íîé ðàáîòû✱ ìîäèôèöè✲
ðóåò ýòàïû ðàáîòû

Õîðîøî
✭áàçîâûé
óðîâåíü✮

❰áëàäàåò çíàíèÿìè
îñíîâíûõ ïîíÿòèé íà
óðîâíå îïðåäåëåíèé
è âçàèìîñâÿçåé ìåæ✲
äó íèìè â ïðåäåëàõ
èçó÷àåìîé äèñöèïëèíû

❰áëàäàåò äèàïàçîíîì
ïðàêòè÷åñêèõ óìåíèé✱
òðåáóåìûõ äëÿ ðåøå✲
íèÿ òèïîâûõ çàäà÷ ñ
ýëåìåíòàìè èññëåäîâà✲
íèÿ

❰ïåðèðóåò îñíîâíûìè
ìåòîäàìè ðåøåíèÿ çà✲
äà÷ è èññëåäîâàíèé

Óäîâëåòâîðè✲
òåëüíî ✭ïîðîãî✲
âûé óðîâåíü✮

❰áëàäàåò çíàíèÿìè
îñíîâíûõ ïîíÿòèé íà
óðîâíå íàçâàíèé è
îáîçíà÷åíèé✱ àëãîðèò✲
ìîâ ðåøåíèÿ òèïîâûõ
çàäà÷

❰áëàäàåò îñíîâíûìè
óìåíèÿìè✱ òðåáóåìûìè
äëÿ âûïîëíåíèÿ ïðî✲
ñòûõ òèïîâûõ çàäà÷

Ðàáîòàåò ïðè ïðÿìîì
íàáëþäåíèè è êîíòðîëå

✷✾
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Ôîðìóëèðîâêà ïîêàçàòåëåé è êðèòåðèåâ îöåíèâàíèÿ äàííîé êîìïåòåíöèè ïðèâåäåíà â òàáëè✲
öå ✼✳

Òàáëèöà ✼ ✕ Ïîêàçàòåëè è êðèòåðèè îöåíèâàíèÿ êîìïåòåíöèè íà ýòàïàõ

Ïîêàçàòåëè è
êðèòåðèè

➬íàòü Óìåòü ➶ëàäåòü

❰òëè÷íî
✭âûñîêèé
óðîâåíü✮

❼ ðàñêðûâàåò ñóù✲
íîñòü ìàòåìàòè✲
÷åñêèõ ïîíÿòèé✱
ïðîâîäèò èõ õà✲
ðàêòåðèñòèêó❀

❼ àíàëèçèðóåò ñâÿ✲
çè ìåæäó ðàçëè÷✲
íûìè ìàòåìàòè✲
÷åñêèìè ïîíÿòèÿ✲
ìè❀

❼ îáîñíîâûâàåò
âûáîð ìàòåìàòè✲
÷åñêîãî ìåòîäà✱
ïëàí✱ ýòàïû
ðåøåíèÿ çàäà÷è❀

❼ ñâîáîäíî ïðè✲
ìåíÿåò ìåòîäû
ðåøåíèÿ çàäà÷
â íåçíàêîìûõ
ñèòóàöèÿõ❀

❼ óìååò ìàòåìàòè✲
÷åñêè ïîêàçàòü è
àðãóìåíòèðîâàí✲
íî äîêàçàòü ïîëî✲
æåíèÿ èçó÷àåìîé
äèñöèïëèíû❀

❼ ñâîáîäíî îïåðè✲
ðóåò ìåòîäàìè
èçó÷àåìîé äèñöè✲
ïëèíû❀

❼ îðãàíèçóåò êîë✲
ëåêòèâíîå âû✲
ïîëíåíèå ðàáîòû✱
çàòðàãèâàþùåé
èçó÷àåìóþ äèñ✲
öèïëèíó❀

❼ ñâîáîäíî âëàäååò
ðàçíûìè ñïîñîáà✲
ìè ïðåäñòàâëåíèÿ
ìàòåìàòè÷åñêîé
èíôîðìàöèè✳

Õîðîøî
✭áàçîâûé
óðîâåíü✮

❼ äàåò îïðåäåëå✲
íèÿ îñíîâíûõ
ïîíÿòèé è ïðèâî✲
äèò ïðèìåðû èõ
ïðèìåíåíèÿ❀

❼ ïîíèìàåò ñâÿçè
ìåæäó ðàçëè÷íû✲
ìè ïîíÿòèÿìè❀

❼ àðãóìåíòèðóåò
âûáîð ìåòîäà
ðåøåíèÿ çàäà÷è❀

❼ ñîñòàâëÿåò ïëàí
ðåøåíèÿ çàäà÷è❀

❼ ñïîñîáåí ðàçëè✲
÷èòü ñòàíäàðòíûå
è íîâûå ñèòóàöèè
ïðè ðåøåíèè
çàäà÷❀

❼ óìååò êîððåêòíî
âûðàæàòü è àð✲
ãóìåíòèðîâàííî
îáîñíîâûâàòü ïî✲
ëîæåíèÿ èçó÷àå✲
ìîé äèñöèïëèíû❀

❼ êðèòè÷åñêè
îñìûñëèâàåò ïî✲
ëó÷åííûå çíàíèÿ❀

❼ ñïîñîáåí ðàáî✲
òàòü â êîëëåê✲
òèâå✱ çàäà÷è
êîòîðîãî çàòðàãè✲
âàþò èçó÷àåìóþ
äèñöèïëèíó❀

✸✵
16334



Ïîêàçàòåëè è
êðèòåðèè

➬íàòü Óìåòü ➶ëàäåòü

Óäîâëåòâîðè✲
òåëüíî ✭ïîðîãî✲
âûé óðîâåíü✮

❼ âîñïðîèçâîäèò
îñíîâíûå ôàêòû✱
èäåè❀

❼ ðàñïîçíàåò îñíîâ✲
íûå ìàòåìàòè÷å✲
ñêèå îáúåêòû❀

❼ çíàåò àëãîðèòìû
ðåøåíèÿ òèïîâûõ
çàäà÷❀

❼ óìååò ïðèìåíÿòü
àëãîðèòìû ðåøå✲
íèÿ òèïîâûõ çà✲
äà÷ íà ïðàêòèêå❀

❼ óìååò ðàáîòàòü ñî
ñïðàâî÷íîé ëèòå✲
ðàòóðîé❀

❼ óìååò îôîðìëÿòü
ðåçóëüòàòû ñâîåé
ðàáîòû❀

❼ ïîääåðæèâàåò
ðàçãîâîð íà òå✲
ìû èçó÷àåìîé
äèñöèïëèíû❀

❼ âëàäååò îñíîâíîé
òåðìèíîëîãè✲
åé èçó÷àåìîé
äèñöèïëèíû✳

✸✶
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✸ Òèïîâûå êîíòðîëüíûå çàäàíèÿ

➘ëÿ ðåàëèçàöèè âûøåïåðå÷èñëåííûõ çàäà÷ îáó÷åíèÿ èñïîëüçóþòñÿ ñëåäóþùèå ìàòåðèàëû✿
òèïîâûå êîíòðîëüíûå çàäàíèÿ èëè èíûå ìàòåðèàëû✱ íåîáõîäèìûå äëÿ îöåíêè çíàíèé✱ óìåíèé✱
íàâûêîâ è ✭èëè✮ îïûòà äåÿòåëüíîñòè✱ õàðàêòåðèçóþùèõ ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèé â ïðî✲
öåññå îñâîåíèÿ îáðàçîâàòåëüíîé ïðîãðàììû✱ â ñîñòàâå✿

Òåñòû✿ èòîãîâûå òåñòû ïî ýëåìåíòàðíûì çíàíèÿì è ïðàêòè÷åñêèì íàâûêàì

■ ñåìåñòð

✶✳ ❮àéäèòå âñå êîðíè óðàâíåíèÿ (x + 4)(x2 + 6x + 13)(x2 + 8x + 16) = 0 è ïðîâåäèòå èõ õàðàêòå✲
ðèñòèêó✳

✷✳ ➬àïèøèòå â òðèãîíîìåòðè÷åñêîé è ïîêàçàòåëüíîé ôîðìàõ ÷èñëî z = 1 +√3 i
1 + i ✳

✸✳ ➮çâåñòíî✱ ÷òî arg z = π − arctg 9
2
✱ Im z = 9✳ ➬àïèøèòå ÷èñëî z â àëãåáðàè÷åñêîé ôîðìå✳

✹✳ ❰ïðåäåëèòå Re z✱ Im z✱ åñëè z = z1 + z̄1 ⋅ z2✱ z1 = 3 + 2i✱ z2 = 1 + i✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✺✳ ❮à îòðåçêå [1,4] çàäàíà ôóíêöèÿ✱ ãðàôèê êîòîðîé ïðèâåä➻í íà ðèñóíêå✳ ➬àïèøèòå àíàëè✲
òè÷åñêîå âûðàæåíèå ýòîé ôóíêöèè✳

✻

✲✳

✳ ✳

✳

✳ ✳

y

1

2

3

0 x

4

1 42 3

❆
❆
❆
❆❆

✄
✄
✄
✄
✄
✄
✄
✄
✄✄

✻✳ Ïîëÿðíûå êîîðäèíàòû òî÷êè A(−3,3) èìåþò âèä ✳ ✳ ✳

✼✳ Óðàâíåíèå x2
+ y2 + 6x − 10y = 11 îïðåäåëÿåò íà ïëîñêîñòè ✳ ✳ ✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✽✳ Ïðè êàêèõ çíà÷åíèÿõ λ âåêòîðû a = λi − 3j + 2k è b = i + 2j − λk âçàèìíî ïåðïåíäèêóëÿðíû❄

✾✳ ➘àíû âåêòîðû a = 2i + j + k✱ b = j + k✱ c = 3j − k✳ ➬àïèøèòå âûðàæåíèÿ äëÿ✿

✶✳ [a,c] ✷✳ (a,b,c) ✸✳ (a,c)
✶✵✳ ➘àíû âåêòîðû a = 2i + j✱ b = 3j✳ Ïîäáåðèòå âåêòîð c òàêèì îáðàçîì✱ ÷òîáû a✱ b✱ c îáðàçî✲

âàëè ïðàâóþ òðîéêó✳

✸✷
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✶✶✳ ✃àêîé óãîë îáðàçóåò âåêòîð a = 4i − 6k ñ îñüþ OY ❄

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✶✷✳ ➶û÷èñëèòå

RRRRRRRRRRRRRRRRRRR

−5 0 −11 2

3 5 5 2−1 0 −2 4−5 0 −11 11

RRRRRRRRRRRRRRRRRRR
✳

✶✸✳ ➘àíà ñèñòåìà óðàâíåíèé

{ x + 2y = 4,
2x − 5y = 1.

❒îæíî ëè íåèçâåñòíîå y íàéòè ïî ôîðìóëàì ✃ðàìåðà❄ ✭❰òâåò îáîñíóéòå✮✳ ➴ñëè äà✱ òî çàïèøèòå
ôîðìóëó ✃ðàìåðà äëÿ âû÷èñëåíèÿ y èç äàííîé ñèñòåìû óðàâíåíèé✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✶✹✳ ❮àéäèòå è èçîáðàçèòå íà ðèñóíêå îáëàñòü îïðåäåëåíèÿ ôóíêöèè f(x) = ln(x2 − 1)✱ x ∈ R✳
✶✺✳ Óêàæèòå òî÷êè ðàçðûâà ôóíêöèè

f(x) =
⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x + 3
x2 − 9 ïðè x < 0,
x − 1
x2 − 4 ïðè x > 0,

x ∈ R.

✶✻✳ ❮àéäèòå è èçîáðàçèòå íà ðèñóíêå îáëàñòü îïðåäåëåíèÿ ôóíêöèè f(z) = z − 1
z2 + 4 ✱ z ∈ C✳

✶✼✳ ✃ êàêèì èç ÷åòûð➻õ îñíîâíûõ êëàññîâ îòíîñÿòñÿ äàííûå ôóíêöèè❄ ❰òâåò îáîñíóéòå✳

à✮ f(x) = arcsin x + y
2
⋅ i +

1√
x − y2

⋅ j + ex/y ⋅ k❀ á✮ f(x) =√2 + x − x2❀

â✮ f(x, y) = lg (x − y)❀ ã✮ f(x) =
⎡⎢⎢⎢⎢⎢⎢⎢⎢⎣

√
x + 1

x − 2

1

lg (4 + x)

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎦
✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✽✳ Óêàæèòå ïðåäåëû✱ â êîòîðûõ ïðèñóòñòâóåò íåîïðåäåë➻ííîñòü
0

0
✿

à✮ lim
x→3

x2
+ 1

2x − 6
❀ á✮ lim

x→3

sinx

x
❀ â✮ lim

x→3

x − 3

ln(x2
− 2x − 2) ❀ ã✮ lim

x→∞

4x + 1

3x + 2
✳

✶✾✳ Óêàæèòå ôóíêöèè✱ áåñêîíå÷íî áîëüøèå ïðè x→ −∞✳ ❰òâåò îáîñíóéòå✿
à✮ f(x) = cos(2x)❀ á✮ f(x) = e2x❀ â✮ f(x) = e−2x❀ ã✮ f(x) = 1

x
❀ ä✮ f(x) = 2x2✳

✷✵✳ ❮àéäèòå lim
x→0

ln(1 + sin(2x))
tg (4x) ✳

✸✸
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✷✶✳ ❮àéäèòå àñèìïòîòû ãðàôèêà ôóíêöèè f(x) = x3

x2 − 4x + 3 ✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✷✷✳ ➘àíà ôóíêöèÿ f(z) = ez+2✳ ❮àéäèòå ∣f(z)∣✱ arg f(z)✳
✷✸✳ ➘àíà ôóíêöèÿ f(z) = z + z̄ ❮àéäèòå Im f(z)✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

■■ ñåìåñòð

✶✳ ❮àéäèòå âñå ñîáñòâåííûå ÷èñëà ìàòðèöû

A = [ 5 2

2 2
] .

➘ëÿ êàæäîãî ñîáñòâåííîãî ÷èñëà íàéäèòå îòâå÷àþùèé åìó ñîáñòâåííûé âåêòîð è ñäåëàéòå ïðî✲
âåðêó✳

✷✳ ❐èíåéíûé îïåðàòîð A ∶ R3 → R3 äåéñòâóåò ïî çàêîíó✿ A[x] = 5 ⋅ x✳ ❮àéäèòå ìàòðèöó ýòîãî
îïåðàòîðà â áàçèñå i✱ j✱ k✳

✸✳ ➘îêàæèòå✱ ÷òî âåêòîð c = (3,−1) ÿâëÿåòñÿ ñîáñòâåííûì äëÿ ìàòðèöû A = [ 1 −3

−3 −7
]✳

❮àéäèòå îòâå÷àþùåå åìó ñîáñòâåííîå ÷èñëî✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✹✳ Ïðîâåäèòå õàðàêòåðèñòèêó ñèñòåìû óðàâíåíèé

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
x2 + 2x3 = 0,
−x1 + 3x3 = 2,
2x2 + 4x3 = 3

✺✳ ➶ ñèñòåìå óðàâíåíèé ⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
2x1 + x2 − 3x3 + x4 + 3x5 = 0,

−x2 − x3 − x4 + 4x5 = 0,
x3 − x4 + 3x5 = 0

çàâèñèìûìè íåèçâåñòíûìè ìîæíî ñ÷èòàòü ✳ ✳ ✳ ✭❰òâåò îáîñíóéòå✮✳

✻✳ ➮ìååò ëè ñèñòåìà óðàâíåíèé

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
2x1 + x2 − 3x3 + x4 + 3x5 = 0,

−x2 − x3 − x4 + 4x5 = 0,
x2 + 2x3 − x5 = 0

íåòðèâèàëüíûå ðåøåíèÿ❄ ✭❰òâåò îáîñíóéòå✮✳ ➴ñëè äà✱ òî óêàæèòå ëþáîå íåòðèâèàëüíîå ðåøåíèå
ýòîé ñèñòåìû✳

✸✹
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✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✼✳ ❮àéäèòå ïðîèçâîäíóþ è äèôôåðåíöèàë ôóíêöèè y = x sin(5x2)✳
✽✳ ❮àéäèòå ãðàäèåíò ôóíêöèè u(x, y) = y√5x2 + y✳ ➶û÷èñëèòå åãî çíà÷åíèå â òî÷êå M(0,1)✳
✾✳ Óäîâëåòâîðÿåò ëè ôóíêöèÿ y(x) = 1

8
x4 − 1

3
x3 + 1

2
x2 óðàâíåíèþ y′′′ = 3x − 2❄

✶✵✳ ➘àíà ôóíêöèÿ u(x, y) = x + 1
5y

✳ ❮àéäèòå
∂2u

∂x∂y
✳

✶✶✳ ßâëÿåòñÿ ëè ôóíêöèÿ f(z) = cos(3z + 6i) àíàëèòè÷åñêîé❄ ❰òâåò îáîñíóéòå✳ ➴ñëè äà✱ òî
âû÷èñëèòå çíà÷åíèå ïðîèçâîäíîé äàííîé ôóíêöèè â òî÷êå z0 = 1 − 2i✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✷✳ ➘àí ãðàôèê ôóíêöèè f(x)✳ Óêàæèòå ïðîìåæóòîê✱ íà êîòîðîì âûïîëíÿþòñÿ òðè óñëîâèÿ✿
f(x) < 0✱ f ′(x) > 0✱ f ′′(x) > 0✳

✶✸✳ ➬íà÷åíèå ôóíêöèè y = 5
√
x4 â òî÷êå x0 +△x ìîæíî âû÷èñëèòü ïî ôîðìóëå

✶✳ 5

√(x0 +△x)4 = 5

√
x4

0
+ 1

5 5
√
x0

△ x + o(△x) ✸✳ 5

√(x0 +△x)4 = 5

√
x4

0
+ 4

5 5
√
x0

△ x + o(△x)
✷✳ 5

√(x0 +△x)4 = 5

√
x4

0
− 4

5 5
√
x0

△ x + o(△x) ✹✳ 5

√(x0 +△x)4 = 5

√
x4

0
− 1

5 5
√
x0

△ x + o(△x)
✶✹✳ ❮àéäèòå òî÷êè ýêñòðåìóìà ôóíêöèè f(x) = x2/3 + x5/3✳

✶✺✳ ❰õàðàêòåðèçóéòå âûïóêëîñòü ãðàôèêà ôóíêöèè è åãî òî÷êè ïåðåãèáà

f(x) = 1 + x2 − 1

4
⋅ x4.

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✻✳ ➶û÷èñëèòå ïëîùàäü ôèãóðû✱ îãðàíè÷åííîé ëèíèÿìè✿ y = x2
+ 1✱ y = 2✱ x = 0✳

✶✼✳ ❮àéäèòå ïåðâîîáðàçíóþ ôóíêöèè f(x) = 1(x − 2)2(x + 3) ✳
✸✺
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✶✽✳ ❒îæíî ëè ïðèìåíèòü ïðè âû÷èñëåíèè äàííîãî èíòåãðàëà ôîðìóëó ❮üþòîíà✲ ❐åéáíèöà❄
❰òâåò îáîñíóéòå✳ ➴ñëè äà✱ òî âû÷èñëèòå èíòåãðàë✳

∫
L

z dz❀ L ✖ îòðåçîê ïðÿìîé✱ ìåæäó òî÷êàìè O(0,0)✱ B(1,2)✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✾✳ Ñðåäè äàííûõ óðàâíåíèé íàéäèòå óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè è çàïèøèòå
åãî îáùåå ðåøåíèå✳

à✮ xyy′ = y2 + x√x2 + 4y2 á✮ y′ − 3x2y

x3 + 8 = 1 â✮ y ln3 y + y′√x + 1 = 0 ã✮ y′ = 2y − x
2x + y

✷✵✳ Ñðåäè äàííûõ óðàâíåíèé íàéäèòå ëèíåéíîå óðàâíåíèå è ðåøèòå äëÿ íåãî çàäà÷ó ✃îøè
y(0) = 1✳
à✮ xyy′ = y2 + x√x2 + 4y2 á✮ y′ − 3x2y

x3 + 8 = 1 â✮ y ln3 y + y′√x + 1 = 0 ã✮ y′ = 2y − x
2x + y

✷✶✳ ❰áùèé èíòåãðàë äèôôåðåíöèàëüíîãî óðàâíåíèÿ
dy

y2
= xdx èìååò âèä ✳ ✳ ✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✷✷✳ ❰áùåå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ y′′′ = 3x − 2 èìååò âèä ✭îòâåò îáîñíóéòå✮✿

1. y = 1

8
x4 − 1

3
x3 +C 2. y = 1

8
x4 − 1

3
x3 + C1

2
x2 +C2x +C3

3. y = 1

24
x4 − 1

6
x3 + C1

2
x2 +C2x +C3 4. y = x4 − x3 +C1x2 +C2x +C3

✷✸✳ Óñòàíîâèòå ñîîòâåòñòâèå ìåæäó äèôôåðåíöèàëüíûì óðàâíåíèåì è âèäîì åãî ÷àñòíîãî
ðåøåíèÿ✿

à✮ y′′ + 3y′ + 3y = 7 + 7x ✶✳ y÷í = C0x

á✮ y′′ + 3y′ = 7 + 7x ✷✳ y÷í = C0 +C1x2

✸✳ y÷í = (C0 +C1x)x2

✹✳ y÷í = C0 +C1x

✺✳ y÷í = (C0 +C1x)x
✷✹✳ ➬àïèøèòå îáùåå ðåøåíèå óðàâíåíèÿ y′′ + y′ − 2y = 0✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

■■■ ñåìåñòð

✶✳ Ïóñòü ∫∫
D

f(x, y)dxdy = −2

∫
−1

dx

3

∫
2

f(x, y)dy. Òîãäà îáëàñòü èíòåãðèðîâàíèÿ D äàííîãî

èíòåãðàëà èìååò âèä

✸✻
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✶✮ òðåóãîëüíèêà
✷✮ îêðóæíîñòè
✸✮ êâàäðàòà
✹✮ ïðÿìîóãîëüíèêà

✷✳ Óñòàíîâèòå ñîîòâåòñòâèå ìåæäó äàííûìè èíòåãðàëàìè è íàçâàíèÿìè èç ñïèñêà✿

✶✳ ∫
L

(x + y)dl✱ ïî êîíòóðó L ∶ x2 + y2 = 9❀
✷✳ ∫∫

D

ex+y dxdy✱ D ✖ ôèãóðà✱ îãðàíè÷åííàÿ ëèíèÿìè x = 0✱ x = 1✱ y = 0✱ y = 2❀

✸✳ ∫∫
S

xdydz + 2y dxdz + z dxdy✱ S ✖ ÷àñòü ïëîñêîñòè x + y + 3z − 2 = 0 â ïåðâîì îêòàíòå✳

à✮ ❮åîïðåäåë➻ííûé èíòåãðàë ä✮ ✃ðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà

á✮ ❰ïðåäåë➻ííûé èíòåãðàë å✮ ✃ðèâîëèíåéíûé èíòåãðàë âòîðîãî ðîäà

â✮ ➘âîéíîé èíòåãðàë æ✮ Ïîâåðõíîñòíûé èíòåãðàë ïåðâîãî ðîäà

ã✮ Òðîéíîé èíòåãðàë ç✮ Ïîâåðõíîñòíûé èíòåãðàë âòîðîãî ðîäà✳

✸✳ ➬àïèøèòå èñõîäíîå ñîîòíîøåíèå äëÿ âû÷èñëåíèÿ ðàáîòû âåêòîðíîãî ïîëÿ

f =√y i + x

2
√
y
j

ïî ïåðåìåùåíèþ ìàòåðèàëüíîé òî÷êè âäîëü êðèâîé L✿ x = 2y2 îò òî÷êè O(0,0)✱ äî òî÷êè B(8,2)✳
✹✳ Óñòàíîâèòå ñîîòâåòñòâèå ìåæäó èíòåãðàëàìè è èõ íàçâàíèÿìè✿

à✮ ❮åîïðåäåë➻ííûé èíòåãðàë

á✮ ❰ïðåäåë➻ííûé èíòåãðàë

â✮ ❮åñîáñòâåííûé èíòåãðàë ïåðâîãî ðîäà

ã✮ ❮åñîáñòâåííûé èíòåãðàë âòîðîãî ðîäà

1.

∞

∫
0

2

x2 + 4x + 5 dx 2.

1

∫
0

2

x2 + 4 dx 3. ∫ 2

x2 + 4 dx 4.

5

∫
0

2

x2 + 4 dx 5.

∞

∫
5

2√
x2 + 4 dx

✺✳ ➶û÷èñëèòå èíòåãðàë

∞

∫
2

dx

x lnx
èëè óñòàíîâèòå åãî ðàñõîäèìîñòü✳

✻✳ ➶û÷èñëèòå ∮
∣z∣=0,3

2dz

z3(z − 1) ✳ ❰õàðàêòåðèçóéòå ìåòîäû✱ èñïîëüçîâàííûå ïðè âû÷èñëåíèè✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕
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✼✳ ❮àéäèòå ñ ïîìîùüþ âû÷åòîâ îðèãèíàë äëÿ èçîáðàæåíèÿ

F (p) = p2 + 3
1 − p4

✽✳ ➘ëÿ èçîáðàæåíèÿ

F (p) = p2 + 3
1 − p4

❮àéäèòå îðèãèíàë ñ ïîìîùüþ ðàçëîæåíèÿ íà ýëåìåíòàðíûå äðîáè✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✾✳ ➬àïèøèòå îïåðàòîðíîå óðàâíåíèå äëÿ çàäà÷è

x′′ + 2x′ + x = 2 sin t, x(0) = 0, x′(0) = −2
✶✵✳ ➬àïèøèòå îïåðàòîðíóþ ñèñòåìó óðàâíåíèé äëÿ çàäà÷è

⎧⎪⎪⎨⎪⎪⎩
x′ = 3x + y,
y′ = −5x − 3y + 2, x(0) = 2, y(0) = 0.

✶✶✳ ❮àéäèòå èçîáðàæåíèå èíòåãðàëà✿

t

∫
0

eτ sin 2τ dτ.

✶✷✳ ➬àïèøèòå îïåðàòîðíîå óðàâíåíèå äëÿ çàäà÷è

x′′ + 2x′ + x = 2 sin t, x(0) = 0, x′(0) = 0
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✸✳ Ñõîäèòñÿ ëè ðÿä
∞∑
n=1

(−1)n+1 (5
6
)n ✭îòâåò îáîñíóéòå✮❄ ➴ñëè ñõîäèòñÿ✱ íàéäèòå åãî ñóììó✳

✶✹✳ ➶ûäåëèòå ÷àñòè÷íóþ ñóììó è îñòàòîê ðÿäà ✭ñ îáîñíîâàíèåì✮✱ ïðè óñëîâèè✱ ÷òî âåëè÷èíà
îñòàòêà íå ïðåâûøàåò 0,01✳

1 − 1

10
+ 1

216
− 1

9360
+ . . .

✶✺✳ Óñòàíîâèòå ñîîòâåòñòâèå ìåæäó âèäàìè ñõîäèìîñòè è ðÿäàìè✿

à✮ ➚áñîëþòíî ñõîäèòñÿ

á✮ Óñëîâíî ñõîäèòñÿ

â✮ Ðàñõîäèòñÿ

1.
∞∑
n=1

1(2 + i)n 2.
∞∑
n=1

(−1)nn 3.
∞∑
n=1

1√
n + 1 4.

∞∑
n=1

(−1)n
3n − 1 5.

∞∑
n=1

(−1)n
2n
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✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✻✳ Óêàæèòå ðÿäû✱ êîòîðûå íå ÿâëÿþòñÿ ñòåïåííûìè✿

à✮
∞∑
n=1

(z − 2i)n
n ⋅ 3n

❀ á✮
∞∑
n=0

(−1)n+1
nln(1+x2)

❀ â✮
∞∑
n=0

3
√
x

5nx + 1
ã✮

∞∑
n=0

2n

n ⋅ 5n
(x + 1)n✳

✶✼✳ ❮àéäèòå îáëàñòü ñõîäèìîñòè ðÿäà è èçîáðàçèòå å➻ íà ðèñóíêå✿

✶✳
∞∑
n=1

1(2x − 3)n ❀ ✷✳
∞∑
n=1

(n + 1)xn

5n
❀ ✸✳

∞∑
n=1

(z − 2i)n
3n + 1

✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✶✽✳ ➬àïèøèòå ðàçëîæåíèå ôóíêöèè f(z) = tg z â ðÿä Òåéëîðà ïî ñòåïåíÿì (z − π

4
)✳ ❮àéäèòå

íå ìåíåå òð➻õ ïåðâûõ ÷ëåíîâ ðàçëîæåíèÿ✱ îòëè÷íûõ îò íóëÿ✳ Óêàæèòå è èçîáðàçèòå íà ðèñóíêå
îáëàñòü ñõîäèìîñòè ïîëó÷åííîãî ðÿäà✳

✶✾✳ Óêàæèòå îáëàñòü✱ â êîòîðîé ôóíêöèÿ f(z) = ln(5 + z) ïðåäñòàâèìà ðÿäîì Òåéëîðà ïî
ñòåïåíÿì z✳

✷✵✳ ❰ïðåäåëèòå êðàòíîñòü íóëÿ z0 = 3 ôóíêöèè f(z) = (1 − ez−3)2✳
✷✶✳ ➘àíî ðàçëîæåíèå ôóíêöèè â ðÿä Òåéëîðà ïî ñòåïåíÿì (x − 1)✳ ❮å ïðîâîäÿ äèôôåðåíöè✲

ðîâàíèå✱ óêàæèòå f ′′′(1)✳
f(x) = 2 + (x − 1) − 5(x − 1)2 + 6(x − 1)3 + . . .

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕

✷✷✳ Óêàæèòå îáëàñòü✱ â êîòîðîé ðàçëîæåíèå â ðÿä ❐îðàíà äàííîé ôóíêöèè ïî ñòåïåíÿì (z+8)
ñîäåðæèò è ãëàâíóþ✱ è ïðàâèëüíóþ ÷àñòè✳

f(z) = 1(z + 2)2(z + 5)

✷✸✳ Óêæèòå õàðàêòåð òî÷êè z = −2 äëÿ ôóíêöèè f(z) = sin(z + 2)(z + 2)2 .

✷✹✳ ❮àéäèòå Res [cos 1
z
; z = 0]✳

✷✺✳ Óêàæèòå õàðàêòåð òî÷êè z =∞ äëÿ ôóíêöèè f(z) = 6z5 − z3 + 2

z2
.

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕ ✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✕
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✃îíòðîëüíûå ðàáîòû ïî òåìàì✿

■ ñåìåñòð

✶✳ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ❀

✷✳ ❒àòðèöû✱ îïðåäåëèòåëè✳ Ôîðìóëû ✃ðàìåðà❀

✸✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ✳

✹✳ ✃îìïëåêñíûå ÷èñëà è äåéñòâèÿ íàä íèìè✳ ❰ïåðàöèè ñ êîìïëåêñíûìè ÷èñëàìè❀

✺✳ ➶âåäåíèå â àíàëèç❀

■■ ñåìåñòð

✶✳ ➘èôôåðåíöèàëüíîå èñ÷èñëåíèå❀

✷✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ ïåðâîãî ïîðÿäêà✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ âûñøèõ
ïîðÿäêîâ✱ äîïóñêàþùèå ïîíèæåíèå ïîðÿäêà❀

✸✳ ❐èíåéíàÿ çàâèñèìîñòü ✭íåçàâèñèìîñòü✮ ñèñòåì âåêòîðîâ✳ Ðàíã ìàòðèöû❀

✹✳ Ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé❀

✺✳ ❐èíåéíûé îïåðàòîð❀

■■■ ñåìåñòð

✶✳ Ïðèëîæåíèÿ îïåðàöèîííîãî èñ÷èñëåíèÿ❀

✷✳ Ðÿäû❀

✸✳ ➮íòåãðàëüíîå èñ÷èñëåíèå✳ Ýëåìåíòû òåîðèè ïîëÿ❀

✹✳ ➶û÷åòû è èõ ïðèëîæåíèÿ✳

➘åìî✲âàðèàíòû êîíòðîëüíûõ ðàáîò✳

Òåìà✿ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ

➶àðèàíò äåìî✲✶

➘àíî A(3; 0; 3)✱ B(5; 2; 2)✱ C(5; 3; 1)✱ D(−1; 5; 5)✳ ❮àéäèòå✿
✶✳ Óãîë ✭â ãðàäóñàõ✮✱ îáðàçîâàííûé âåêòîðîì BC ñ îñüþ OZ❀

✷✳ ÏðABCB❀

✸✳ ➶ûñîòó ïèðàìèäû ABCD✱ îïóùåííóþ èç âåðøèíû D✳

✹✵
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➶àðèàíò äåìî✲✷

➘àíî A(1; 4; 3)✱ B(3; 0;−1)✱ C(3; 1;−2)✱ D(1;−2; 0)✳ ❮àéäèòå✿
✶✳ ÏðABBC❀

✷✳ Óãîë ✭â ãðàäóñàõ✮✱ îáðàçîâàííûé âåêòîðîì BC ñ îñüþ OY ❀

✸✳ ➶ûñîòó ïàðàëëåëåïèïåäà✱ ïîñòðîåííîãî íà âåêòîðàõ AD +AC✱ AB✱ AD✱ åñëè ñòîðîíàìè
îñíîâàíèÿ ÿâëÿþòñÿ âåêòîðû AB è AD✳

➶àðèàíò äåìî✲✸

➘àíî A(3; 4; 4)✱ B(5; 0; 0)✱ C(5; 1;−1)✱ D(3;−2; 1)✳ ❮àéäèòå✿
✶✳ ÏðABBC❀

✷✳ ➶ûñîòó △ABC✱ îïóùåííóþ èç âåðøèíû D❀

✸✳ (1
2
AB,AD,

1

3
CD)✳

Òåìà✿ ❒àòðèöû✱ îïðåäåëèòåëè✳ Ôîðìóëû ✃ðàìåðà✳

➶àðèàíò äåìî✲✶

✶✭➘Ï✶✮✳ ➶û÷èñëèòü îïðåäåëèòåëü

D =
RRRRRRRRRRRRRRRRRR

−1 −1 7 1

4 1 2 −1−3 0 4 1

1 1 0 3

RRRRRRRRRRRRRRRRRR
.

✷✳ ➘îêàæèòå✱ ÷òî ñèñòåìà èìååò åäèíñòâåííîå ðåøåíèå✳ ✭✸Ò✵✮✳ ❮åèçâåñòíîå x4 íàéäèòå ïî
ôîðìóëàì ✃ðàìåðà✳ ➶ûïîëíèòå ïðîâåðêó✳

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 + x2 − 7x3 − x4 = 6,

4x1 + x2 + 2x3 − x4 = 0,

3x1 − 4x3 − x4 = 6,

x1 + x2 + 3x4 = 3

✹✶
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Òåìà✿ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ✳

➶àðèàíò äåìî✲✶

✶✳ ❮à ïðîìåæóòêå [0,+∞) çàäàíà ôóíêöèÿ✱ ãðàôèê êîòîðîé ïðèâåä➻í íà ðèñóíêå✳ ➬àïèñàòü
àíàëèòè÷åñêîå âûðàæåíèå ýòîé ôóíêöèè✳

✻

✲

❆
❆
❆
❆
❆
❆

�
�
�

�
�
�

y

1 2 3 4 5 60 x

1

2

3

−1
−2

✷✳ ❰ïðåäåëèòå✱ ïðè êàêèõ çíà÷åíèÿõ a ïðÿìàÿ (a+ 2)x+ (a2 − 9)y + 3a2 − 8a+ 5 = 0 ïàðàëëåëüíà
îñè àáñöèññ✳ ➶ îòâåòå óêàæèòå çíà÷åíèÿ a è óðàâíåíèå ïðÿìîé✳

✸✳ ❮àéäèòå ïëîùàäü òðåóãîëüíèêà✱ îáðàçîâàííîãî ïðÿìîé✱ ïðîõîäÿùåé ÷åðåç òî÷êè M1(6; 4)
è M2(−3; 16)✱ è êîîðäèíàòíûìè îñÿìè✳

✹✳ ➬àïèøèòå îáùåå óðàâíåíèå ïëîñêîñòè✱ ïðîõîäÿùåé ÷åðåç òî÷êè M1(0;−5; 0) è M2(0; 0; 2) è
ïåðïåíäèêóëÿðíîé ïëîñêîñòè x + 5y + 2z − 10 = 0✳ Ïîñòðîéòå ïîëó÷åííóþ ïëîñêîñòü✳

✺✳ ➘îêàçàòü✱ ÷òî ïðÿìûå

L1 ∶ {x − 1
2
= y + 2−3 = z − 5

4
è L2 ∶

⎧⎪⎪⎪⎪⎨⎪⎪⎪⎪⎩
x = 3t + 7
y = 2t + 2
z = −2t + 1

ëåæàò â îäíîé ïëîñêîñòè è ñîñòàâèòü óðàâíåíèå ýòîé ïëîñêîñòè✳

Òåìà✿ ➶âåäåíèå â àíàëèç

➶àðèàíò äåìî✲✶

✶✳ ➮ññëåäîâàòü íà íåïðåðûâíîñòü äàííóþ ôóíêöèþ✳ ❰õàðàêòåðèçîâàòü å➻ òî÷êè ðàçðûâà✳

f(x) = sin(x + 1)
x2 − 1 + arctg (x − 2)√

x2 − 4x + 4
✹✷
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✭✺✽✶✳ÐÏ✮ ➶ îòâåò ââîäèòü âñå òî÷êè ðàçðûâà ✭ñëåâà íàïðàâî✮✱ óêàçûâàÿ ñëåäîì çà òî÷êîé òèï
ðàçðûâà ✭✶❀✷❀ ó✮✳

✷✳ ➶ûäåëèòü ãëàâíóþ ÷àñòü áåñêîíå÷íî ìàëîé α(x) = sin3(3x)
(x + 3) (√4 + 3x2 − 2) ïðè x→ 0✳ ✭✵✼✶✳ÐÏ✮

➶ îòâåò ââåñòè ñíà÷àëà c✱ çàòåì k✳

❮àéòè ïðåäåëû

✸✳ lim
x→4
( x − 3
2x − 7)

x+3

4−x

❀ ✹✳ lim
x→∞
( x − 3
2x − 7)

x
2
−3

2x−7

Òåìà✿ ➘èôôåðåíöèàëüíîå èñ÷èñëåíèå

➶àðèàíò äåìî✲✶

✶✳ ➘àíà ôóíêöèÿ u = x3y − xy3 − 3z2✳ ❮àéäèòå✿
à✮ ✭➘✵✶✳ÐÏ✮ gradu è êîîðäèíàòû âåêòîðà gradu â òî÷êå M(1,1,−1)❀
á✮ ✭✸✼✶✮

∂u

∂a
â òî÷êå M â íàïðàâëåíèè âåêòîðà a{2,−2,−1}✳

✷✳ ✃ êàêèì èç ÷åòûð➻õ îñíîâíûõ êëàññîâ îòíîñÿòñÿ äàííûå ôóíêöèè❄ ❰òâåò îáîñíóéòå✳ ❮àé✲
äèòå äèôôåðåíöèàëû äàííûõ ôóíêöèé✿

à✮ f(x) = x ⋅ arcsin x

2
❀ á✮ f(x, y) = [

√
x2
+ y2

x2/y2 ]✳

✸✳ ➘îêàæèòå✱ ÷òî ôóíêöèÿ z = arctg y

x
óäîâëåòâîðÿåò óðàâíåíèþ

∂2z

∂y2
+

∂2z

∂x2
= 0✳

✹✳ ➮ññëåäóéòå ôóíêöèþ íà àíàëèòè÷íîñòü âñåìè âîçìîæíûìè ñïîñîáàìè✳ ➴ñëè êàêîé✲òî èç
ñïîñîáîâ ïðèìåíèòü ñëîæíî ✭íåâîçìîæíî✮✱ îáîñíóéòå ïî÷åìó✳

à✮ Re(z + 2z̄)❀ á✮
z

z2 + 9
✳

✺✳ ❮àéäèòå ñ ïîìîùüþ ïðàâèëà ❐îïèòàëÿ✿

à✮ lim
x→0

e3x − 1

arcsin 4x
❀ á✮ lim

x→+∞
x sin

4

x
❀ â✮ lim

x→+∞
(2x + x)1/x✳

✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

➶àðèàíò äåìî✲✷

✶✳ ➘àíà ôóíêöèÿ u = arctg yz + 1

x
✳ ❮àéäèòå✿

à✮ ✭ÑÐ✷✳ÐÏ✮ gradu è êîîðäèíàòû âåêòîðà gradu â òî÷êå A(1,2,−3)❀
á✮ ✭✻Ò✷✮

∂u

∂a
â òî÷êå A â íàïðàâëåíèè âåêòîðà a{3,0,−4}✳

✹✸
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✷✳ ✃ êàêèì èç ÷åòûð➻õ îñíîâíûõ êëàññîâ îòíîñÿòñÿ äàííûå ôóíêöèè❄ ❰òâåò îáîñíóéòå✳ ❮àé✲
äèòå äèôôåðåíöèàëû äàííûõ ôóíêöèé✿

à✮ f(x, y) = xy❀ á✮ f(t) = et2 ⋅ i + sin2 t ⋅ j + cos2 t ⋅ k✳

✸✳ ➘îêàæèòå✱ ÷òî ôóíêöèÿ z = y lnx óäîâëåòâîðÿåò óðàâíåíèþ
∂z

∂x
− y ⋅

∂2z

∂x∂y
= 0✳

✹✳ ➮ññëåäóéòå ôóíêöèþ íà àíàëèòè÷íîñòü âñåìè âîçìîæíûìè ñïîñîáàìè✳ ➴ñëè êàêîé✲òî èç
ñïîñîáîâ ïðèìåíèòü ñëîæíî ✭íåâîçìîæíî✮✱ îáîñíóéòå ïî÷åìó✿

à✮ Im(z2 + z)❀ á✮ sin(2z + 1)✳
✺✳ ❮àéäèòå ñ ïîìîùüþ ïðàâèëà ❐îïèòàëÿ✿

à✮ lim
x→+∞

π − 2arctgx

e3/x − 1
❀ á✮ lim

x→π/2
( x

ctgx
−

π

2 cosx
)❀ â✮ lim

x→0
x1/ ln(ex−1)✳

Òåìà✿ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ ïåðâîãî ïîðÿäêà✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ âûñøèõ
ïîðÿäêîâ✱ äîïóñêàþùèå ïîíèæåíèå ïîðÿäêà

➶àðèàíò äåìî✲✶

➬àäàíèå ✶✳ ✃àêîå èç äàííûõ óðàâíåíèé äîïóñêàåò ïîíèæåíèå ïîðÿäêà❄ Ðåøèòå ýòî óðàâíåíèå✳

xy′′′ + y′′ =√x, xy′′′ + y′′ + yy′ =√x, y(1) = 1, y′(1) = 7.
➬àäàíèå ✷✳ ❮å íàõîäÿ ðåøåíèÿ✱ îïðåäåëèòå òèï êàæäîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ✳ Ðå✲

øèòå óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè✱ çàòåì ðåøèòå äëÿ íåãî çàäà÷ó ✃îøè y(0) = 1✳
✶✳ y′ = y2

x2
+ 4 ⋅

y

x
+ 2

✷✳ y′ +
3y

x
= 2

x3

✸✳ y′ + xy = (1 + x)e−xy2
✹✳
√
3 + y2 +

√
1 − x2yy′ = 0

➶àðèàíò äåìî✲✷

➬àäàíèå ✶✳ ✃àêîå èç äàííûõ óðàâíåíèé äîïóñêàåò ïîíèæåíèå ïîðÿäêà❄ Ðåøèòå ýòî óðàâíåíèå✳

y′′ + 4y′ + x = 98y3, y′′ = 98y3, y(1) = 1, y′(1) = 7.
➬àäàíèå ✷✳ ❮å íàõîäÿ ðåøåíèÿ✱ îïðåäåëèòå òèï êàæäîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ✳ Ðå✲

øèòå ëèíåéíîå óðàâíåíèå✱ çàòåì ðåøèòå äëÿ íåãî çàäà÷ó ✃îøè y′ (π
2
) = 1✳

✹✹
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✶✳ (e2x + 5)dy + ye2xdx = 0
✷✳ xy′ =√2x2 + y2 + y
✸✳ y′ − y

x
= x sinx

✹✳ y′ + 4x3y = 4y2e4x(1 − x3)

Òåìà✿ ❐èíåéíàÿ çàâèñèìîñòü ✭íåçàâèñèìîñòü✮ ñèñòåì âåêòîðîâ✳ Ðàíã ìàòðèöû

➶àðèàíò äåìî✲✶

✶✳ ➘àíû âåêòîðû a1 = (1; 1; 2; 0)✱ a2 = (2;−3;−1;−5)✱ a3 = (−4; 2;−2; 6)✱ a4 = (3;−4;−1; 7)✳
❒îæíî ëè óòâåðæäàòü✱ ÷òî

à✮ âåêòîð a3 ëèíåéíî âûðàæàåòñÿ ÷åðåç âåêòîðû a1 è a2❄
á✮ âåêòîð a4 ëèíåéíî âûðàæàåòñÿ ÷åðåç âåêòîðû a1 è a2❄

➶àðèàíò äåìî✲✷

✶✳ ➘îêàçàòü✱ ÷òî òðåòüÿ ñòðîêà ìàòðèöû

A =
⎡⎢⎢⎢⎢⎢⎣
1 2 −1
2 4 5

8 16 13

⎤⎥⎥⎥⎥⎥⎦
ÿâëÿåòñÿ ëèíåéíîé êîìáèíàöèåé ïåðâûõ äâóõ✳

➶àðèàíò äåìî✲✸

✶✳ ßâëÿþòñÿ ëè ñòðîêè ìàòðèöû A ëèíåéíî çàâèñèìûìè❄

A =
⎡⎢⎢⎢⎢⎢⎢⎢⎣

1 2 −4 1

2 3 4 1

1 −1 2 4

5 3 4 10

⎤⎥⎥⎥⎥⎥⎥⎥⎦
.

Òåìà✿ Ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé

➶àðèàíò äåìî✲✶

✶✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 + 5x2 − x3 + x4 + x5 = −3,
3x1 + x2 + 3x3 + 3x4 − 3x5 = −3,−x1 + x3 − x4 + 3x5 = 2,−x1 + 2x2 − 2x3 − x4 + 2x5 = 0.

✹✺
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✷✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

2x1 + x2 − x3 + 3x4 = 0,

3x1 − x2 − x3 + x4 = 0,

x1 + 3x2 − x3 + 5x4 = 0,

14x1 − 3x2 − 5x3 + 7x4 = 0.

✸✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 + x2 − 7x3 − x4 = 6,

4x1 + x2 + 2x3 − x4 = 0,

3x1 − 4x3 − x4 = 6,

x1 + x2 + 3x4 = 3

➶àðèàíò äåìî✲✷

✶✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

2x1 − 3x2 − x3 − x4 + 2x5 = 0,

x1 − 2x2 + x3 − 3x4 + x5 = 0,

4x1 + x2 − 3x3 + 5x4 + 4x5 = 0,

2x1 − 10x2 + 6x3 − 8x4 + 2x5 = 0.

✷✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎨⎪⎪⎪⎩
2x1 − x2 + x3 − 2x4 + 3x5 = 1,

x1 − 2x2 + x3 − x4 + x5 = 2,

3x1 − 2x2 − x3 − x4 + 2x5 = −1.
✸✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 + x2 − 3x3 + 2x4 = 3,

3x1 + 5x2 − 3x3 + 4x4 = 7,

4x2 − x3 + 3x4 = 2,

x1 + x2 − 2x3 + x4 = 3

➶àðèàíò äåìî✲✸

✶✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

2x1 − x2 + 3x3 − 5x4 + x5 = 0,

4x1 + x2 − 6x3 − x4 + 2x5 = 0,

2x1 − 4x2 + 3x3 − 14x4 + x5 = 0,

10x1 + 3x2 + 15x3 − 7x4 = 0.

✹✻
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✷✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 − x2 + 2x3 − x4 = 1,

x1 − x2 + x3 − x4 = 0,

x1 − x2 + 5x3 − x4 = 4,

x1 − x2 + 6x3 − x4 = 5.

✸✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

2x1 − 2x2 + 3x3 + 3x4 = 5,

x1 − 2x2 + 3x3 + 4x4 = 4,

6x1 − 13x2 + 15x3 + 18x4 = 17,

3x1 − 6x2 + 9x3 + 21x4 = 21

Òåìà✿ ❐èíåéíûé îïåðàòîð

➶àðèàíò äåìî✲✶

❐èíåéíûé îïåðàòîð A äåéñòâóåò â R3 → R3 ïî çàêîíó

A[x] = (4x1 − 5x2 + 2x3,5x1 − 7x2 + 3x3,6x1 − 9x2 + 4x3),
ãäå x(x1, x2, x3) ✖ ïðîèçâîëüíûé âåêòîð✳ ✭Ò➚✶✳ÐÏ✮✳ ❮àéäèòå ìàòðèöó A ýòîãî îïåðàòîðà â êàíî✲
íè÷åñêîì áàçèñå✳ ❮àéäèòå âñå ñîáñòâåííûå ÷èñëà äàííîãî îïåðàòîðà✳ ➘ëÿ êàæäîãî ñîáñòâåííîãî
÷èñëà íàéäèòå ïî îäíîìó îòâå÷àþùåìó åìó ñîáñòâåííîìó âåêòîðó✳ ➶ûïîëíèòå ïðîâåðêó✳

➶àðèàíò äåìî✲✷

❐èíåéíûé îïåðàòîð A äåéñòâóåò â R3 → R3 ïî çàêîíó

A[x] = (4x1 − 2x2 + 2x3,2x2 + 2x3, x2 + x3),
ãäå x(x1, x2, x3) ✖ ïðîèçâîëüíûé âåêòîð èç R3✳ ✭✹✾✷✳ÐÏ✮✳ ❮àéäèòå ìàòðèöó A ýòîãî îïåðàòîðà â
êàíîíè÷åñêîì áàçèñå✳ ❮àéäèòå âñå ñîáñòâåííûå ÷èñëà äàííîãî îïåðàòîðà✳ ➘ëÿ êàæäîãî ñîáñòâåí✲
íîãî ÷èñëà íàéäèòå ïî îäíîìó îòâå÷àþùåìó åìó ñîáñòâåííîìó âåêòîðó✳ ➶ûïîëíèòå ïðîâåðêó✳

➶àðèàíò äåìî✲✸

❐èíåéíûé îïåðàòîð A äåéñòâóåò â R3 → R3 ïî çàêîíó

A[x] = (4x1 + 5x2 − 7x3,−2x2 + 4x3,3x2 + 2x3),
ãäå x(x1, x2, x3) ✖ ïðîèçâîëüíûé âåêòîð✳ ✭➘✶✸✳ÐÏ✮✳ ❮àéäèòå ìàòðèöó A ýòîãî îïåðàòîðà â êàíî✲
íè÷åñêîì áàçèñå✳ ❮àéäèòå âñå ñîáñòâåííûå ÷èñëà äàííîãî îïåðàòîðà✳ ➘ëÿ êàæäîãî ñîáñòâåííîãî
÷èñëà íàéäèòå ïî îäíîìó îòâå÷àþùåìó åìó ñîáñòâåííîìó âåêòîðó✳ ➶ûïîëíèòå ïðîâåðêó✳

✹✼
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Òåìà✿ Ïðèëîæåíèÿ îïåðàöèîííîãî èñ÷èñëåíèÿ

➶àðèàíò äåìî✲✶

✶✳ Ðåøèòü çàäà÷ó ✃îøè ✭îïåðàòîðíûì ìåòîäîì✮✿

y′′ − 9y = sin(t) − cos(t) ✱ y(0) = −3 ✱ y′(0) = 2
✷✳ Ðåøèòü çàäà÷ó ✃îøè ✭îïåðàòîðíûì ìåòîäîì✮✿

{ x′ = 3x + y x(0) = 2
y′ = −5x − 3y + 2 y(0) = 0

✸✳ ➬àïèøèòå ñâåðòêó f ∗ g â âèäå èíòåãðàëà è íàéäèòå åå èçîáðàæåíèå✿

f(t) = t9 ✱ g(t) = sin(5t)

Òåìà✿ Ðÿäû✳

➶àðèàíò äåìî✲✶

✶✳ ➮ññëåäîâàòü íà ñõîäèìîñòü ñëåäóþùèå ðÿäû✿

✶✳
∞∑
n=1

n!

2n
❀ ✷✳

∞∑
n=1

( n + 1
2n + 3)

n2

❀ ✸✳
∞∑
n=1

[(−1)n sin 1

n
+ i

2n2 + 3]✳
✷✳ ❮àéòè îáëàñòü ñõîäèìîñòè äàííîãî ðÿäà è èçîáðàçèòü å➻ íà ðèñóíêå✳

∞∑
n=0

zn

n2n

✸✳ ➶û÷èñëèòü ïðèáëèæ➻ííî ñ òî÷íîñòüþ E = 0,001 0,5

∫
0

cos(4x2)dx✳

Òåìà✿ ➮íòåãðàëû✳ Ýëåìåíòû òåîðèè ïîëÿ✳

➶àðèàíò äåìî✲✶

✶✳ ➶û÷èñëèòå èíòåãðàëû✳ ➘ëÿ àíàëèòè÷åñêèõ ôóíêöèé èñïîëüçóéòå ôîðìóëó ❮üþòîíà✲❐åéá✲
íèöà✳

à✮ ∫
L

cos(2z + 1)dz❀ L ✖ îòðåçîê ïðÿìîé✱ ìåæäó òî÷êàìè O(0,0)✱ B(1,3)✳
á✮ ∫

L

z Im z dz❀ L ✖ ∣z∣ = 2✳
✹✽
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✷✳ ❮àéäèòå ïîòîê âåêòîðíîãî ïîëÿ f̄ = zī + xj̄ + yk̄ ÷åðåç ÷àñòü ïëîñêîñòè 2x + 3y + z = 1✱
ðàñïîëîæåííóþ â ïåðâîì îêòàíòå ✭γ ✖ îñòðûé✮✳

✸✳ ❮àéäèòå div f̄ è rot f̄ â òî÷êå M(1,2,−1)✱ åñëè f = x2 i + 2y j + z k✳
✹✳ ✃àêîé èç äàííûõ èíòåãðàëîâ óäîáíåå âû÷èñëÿòü â ïîëÿðíîé ñèñòåìå êîîðäèíàò ✭îòâåò

îáîñíóéòå✮❄ ➶û÷èñëèòå ýòîò èíòåãðàë✳

à✮ ∫∫
D

ex+y dxdy✱ åñëè D ✖ ôèãóðà✱ îãðàíè÷åííàÿ ëèíèÿìè y = 4✱ y = 6✱ 3x − 2y + 4 = 0✱

3x − 2y + 1 = 0✳
á✮ ∫∫

D

√
9 − x2 − y2 dxdy✱ D ✖ ôèãóðà x2 + y2 ⩽ x✳

✺✳ ➶û÷èñëèòü ïîòîê âåêòîðíîãî ïîëÿ f = x2 i + 2y j + z k ÷åðåç ïîâåðõíîñòü✿ z = x2 + y2✱ z = 1✳

Òåìà✿ ➶û÷åòû è èõ ïðèëîæåíèÿ

➶àðèàíò äåìî✲✶

✶✳ Ðåøèòå çàäà÷ó ✃îøè ✭îïåðàòîðíûì ìåòîäîì✮✳ ❰ðèãèíàë íàéäèòå ñ ïîìîùüþ âû÷åòîâ✳

y′′ − 9y = sin(t) − cos(t) ✱ y(0) = −3 ✱ y′(0) = 2
✷✳ Ðåøèòü çàäà÷ó ✃îøè ✭îïåðàòîðíûì ìåòîäîì✮✳ ❰ðèãèíàë íàéäèòå ñ ïîìîùüþ âû÷åòîâ✳

{ x′ = 3x + y x(0) = 2
y′ = −5x − 3y + 2 y(0) = 0

✸✳ ➶û÷èñëèòü

+∞

∫
−∞

1200dx(x2 + 9)(x2 + 4)2 ✳
➶ûïîëíåíèå èíäèâèäóàëüíîãî çàäàíèÿ ïî òåìàì✿

■ ñåìåñòð

✶✳ ❰ñíîâíûå ýëåìåíòàðíûå ôóíêöèè✳

✷✳ ✃ðèâûå âòîðîãî ïîðÿäêà❀

■■ ñåìåñòð

✶✳ ➮ññëåäîâàíèå ôóíêöèè❀

✷✳ Ïðèëîæåíèÿ îïðåäåë➻ííîãî èíòåãðàëà❀

✸✳ ❐èíåéíûå äèôôåðåíöèàëüíûå óðàâíåíèÿ ïîðÿäêà ♥❀

✹✳ ❐èíåéíûå è êâàäðàòè÷íûå ôîðìû✳ ✃ðèâûå âòîðîãî ïîðÿäêà✳

✹✾
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■■■ ñåìåñòð

✶✳ Ñïåêòðàëüíûé àíàëèç ïðÿìîóãîëüíîãî èìïóëüñà❀

✷✳ Ñïåêòðàëüíûé àíàëèç ïåðèîäè÷åñêîé ïîñëåäîâàòåëüíîñòè ïðÿìîóãîëüíûõ èìïóëüñîâ✳

✸✳ Ýëåìåíòû áóëåâîé àëãåáðû✱ ìàòåìàòè÷åñêîé ëîãèêè✳ Òåîðèÿ êîíå÷íûõ àâòîìàòîâ✳

✹✳ Òåîðèÿ ãðàôîâ✳

Òåìà✿ ✃ðèâûå âòîðîãî ïîðÿäêà✳

➶àðèàíò äåìî✲✶

✶✳ ➘àíà êðèâàÿ 9x2 + 25y2 − 18x − 150y + 9 = 0✳
✶✳ ➘îêàçàòü✱ ÷òî ýòà êðèâàÿ ✖ ýëëèïñ✳
✷✭✵✷✶✳➪✼✮✳ ❮àéòè êîîðäèíàòû öåíòðà åãî ñèììåòðèè✳
✸✭✻✸✶✳➪✼✮✳ ❮àéòè åãî áîëüøóþ è ìàëóþ ïîëóîñè✳
✹✭Ñ✾✶✮✳ ➬àïèñàòü óðàâíåíèå ôîêàëüíîé îñè✳
✺✳ Ïîñòðîèòü äàííóþ êðèâóþ✳

✷✳ ➘àíà êðèâàÿ x2 − 10x + 2y + 25 = 0✳
✶✳ ➘îêàçàòü✱ ÷òî äàííàÿ êðèâàÿ ✖ ïàðàáîëà✳
✷✭Ñ✶✶✳➪✼✮✳ ❮àéòè êîîðäèíàòû å➻ âåðøèíû✳
✸✭✷✷✶✮✳ ❮àéòè çíà÷åíèå å➻ ïàðàìåòðà p✳
✹✭ÑÏ✶✳➪✼✮✳ ➬àïèñàòü óðàâíåíèå å➻ îñè ñèììåòðèè✳
✺✳ Ïîñòðîèòü äàííóþ ïàðàáîëó✳

Òåìà✿ ➮ññëåäîâàíèå ôóíêöèè

➶àðèàíò äåìî✲✶

❰õàðàêòåðèçîâàòü äàííîå îòîáðàæåíèå✳ Ïðîâåñòè ïîëíîå èññëåäîâàíèå ìîäóëÿ è àðãóìåíòà
äàííîé ôóíêöèè✳ Ïðèìå÷àíèå✿ j ✖ ñòàíäàðòíîå îáîçíà÷åíèå ìíèìîé åäèíèöû â ðàäèîòåõíè÷å✲
ñêèõ äèñöèïëèíàõ✱ ω ∈ (0,+∞)✳

z(ω) = 10 + jω ⋅ 10−4.
Òåìà✿ Ïðèëîæåíèÿ îïðåäåë➻ííîãî èíòåãðàëà

➶àðèàíò äåìî✲✶

✶✳ Ôèãóðà D îãðàíè÷åíà êðèâûìè

y = x4, y =√x
à✮ èçîáðàçèòå ôèãóðó D íà ðèñóíêå❀
á✮ ïîÿñíèòå✱ ìîæíî ëè ñ÷èòàòü D ïðîñòåéøåé îáëàñòüþ ■ òèïà❀ ïðîñòåéøåé îáëàñòüþ ■■ òèïà❀

✺✵
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â✮ íàéäèòå ïëîùàäü ôèãóðû D ✭åñëè ìîæíî✱ òî äâóìÿ ñïîñîáàìè✮✳

✷✳ ➶û÷èñëèòå äëèíó äóãè êðèâîé

{ x = 2(t − sin t),
y = 2(1 − cos t), 0 ≤ t ≤ π

2

➘îïîëíèòåëüíîå çàäàíèå✿ èçîáðàçèòå äàííóþ êðèâóþ íà ðèñóíêå✳

Òåìà✿ ❐èíåéíûå è êâàäðàòè÷íûå ôîðìû✳ ✃ðèâûå âòîðîãî ïîðÿäêà✳

➶àðèàíò äåìî✲✶

✶✳ ➘àíà êðèâàÿ 15x2 − 20xy − 70x + 20y + 135 = 0✳
✶✳ ➘îêàçàòü✱ ÷òî ýòà êðèâàÿ ✖ ãèïåðáîëà✳
✷✭ÏÐ✶✳➪✼✮✳ ❮àéòè êîîðäèíàòû å➻ öåíòðà ñèììåòðèè✳
✸✭✻Ð✶✳➪✼✮✳ ❮àéòè äåéñòâèòåëüíóþ è ìíèìóþ ïîëóîñè✳
✹✭➚Ï✶✳➪✼✮✳ ➬àïèñàòü îáùåå óðàâíåíèå ôîêàëüíîé îñè✳
✺✳ Ïîñòðîèòü äàííóþ ãèïåðáîëó✳

Òåìû ëàáîðàòîðíûõ ðàáîò✿ íå ïðåäóñìîòðåíû✳

Òåìû äëÿ ñàìîñòîÿòåëüíîé ðàáîòû✿

✶✳ Ýëåìåíòàðíûå ôóíêöèè❀

✷✳ ✃îìïëåêñíûå ÷èñëà è äåéñòâèÿ íàä íèìè❀

✸✳ ❒àòåìàòè÷åñêèå ñòðóêòóðû❀

✹✳ ➴âêëèäîâû ïðîñòðàíñòâà❀

✺✳ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ✳

✻✳ Ïðåäåë ïîñëåäîâàòåëüíîñòè✳ Ïðåäåë ôóíêöèè❀

✼✳ ➮ññëåäîâàíèå ôóíêöèè❀

✽✳ ➘èôôåðåíöèàë ôóíêöèè✳ Ïðèìåíåíèå äèôôåðåíöèàëà â ïðèáëèæ➻ííûõ âû÷èñëåíèÿõ✳

✾✳ ❰áûêíîâåííûå äèôôåðåíöèàëüíûå óðàâíåíèÿ ïåðâîãî ïîðÿäêà❀

✶✵✳ ❐èíåéíûå äèôôåðåíöèàëüíûå óðàâíåíèÿ ïîðÿäêà n❀

✶✶✳ Ïðèëîæåíèÿ îïåðàöèîííîãî èñ÷èñëåíèÿ❀

✶✷✳ Ïðåîáðàçîâàíèå Ôóðüå❀

✶✸✳ Ðÿäû Ôóðüå✳

✺✶
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Òåìû êóðñîâîãî ïðîåêòà✿ íå ïðåäóñìîòðåí✳

Òåìû êîëëîêâèóìà✿ êîëëîêâèóì ïðîâîäèòñÿ ïî ýêçàìåíàöèîííûì âîïðîñàì✳

Òåìû äîìàøíèõ çàäàíèé✿ äîìàøíèå çàäàíèÿ âûäàþòñÿ ïî âñåì ðàçäåëàì äèñöèïëèíû✳

Òåìû ñåìèíàðîâ✿

✶✳ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ❀

✷✳ Ïðÿìàÿ✳ Ïëîñêîñòü❀

✸✳ ❰ñíîâíûå ýëåìåíòàðíûå ôóíêöèè✳ Ïðåäåë ôóíêöèè❀

✹✳ Ïîíÿòèå äèôôåðåíöèðóåìîé ôóíêöèè✳ ➘èôôåðåíöèàëû è èõ ïðèìåíåíèå â ïðèáëèæ➻ííûõ
âû÷èñëåíèÿõ❀

✺✳ ❒àòåìàòè÷åñêèå ñòðóêòóðû❀

✻✳ ➴âêëèäîâû ïðîñòðàíñòâà❀

✼✳ ➮íòåãðàë ïî ìíîãîîáðàçèþ ✭ôèãóðå✮✳

✽✳ ❒åòðè÷åñêèå è ëèíåéíûå íîðìèðîâàííûå ïðîñòðàíñòâà❀

✾✳ Ïðåîáðàçîâàíèå Ôóðüå✳ Ðÿäû Ôóðüå✳

Ýêçàìåíàöèîííûå âîïðîñû✿

■ ñåìåñòð

✶✳ ➘àéòå îïðåäåëåíèå ìàòðèöû ðàçìåðà m × n✳ ✃àê ïðèìåíÿëè ìàòðèöû â äàííîì êóðñå❄

✷✳ ➘àéòå îïðåäåëåíèÿ êâàäðàòíîé✱ òðåóãîëüíîé✱ äèàãîíàëüíîé✱ åäèíè÷íîé è òðàïåöåèäàëüíîé
ìàòðèö✳

✸✳ ❰ïèøèòå îïåðàöèþ òðàíñïîíèðîâàíèÿ ìàòðèöû✳

✹✳ ➘ëÿ êàêèõ ìàòðèö ââîäèòñÿ ïîíÿòèå îïðåäåëèòåëÿ❄ ✃àê ïðèìåíÿëè îïðåäåëèòåëè â äàííîì
êóðñå❄

✺✳ ➶ êàêèõ ñëó÷àÿõ óäîáíî âû÷èñëÿòü îïðåäåëèòåëü ïî îïðåäåëåíèþ❄

✻✳ ❰ïèøèòå âû÷èñëåíèå îïðåäåëèòåëÿ ïîðÿäêà ✷ ïî îïðåäåëåíèþ✳

✼✳ ❰ïèøèòå âû÷èñëåíèå îïðåäåëèòåëÿ ïîðÿäêà ✸ ïî îïðåäåëåíèþ✳

✽✳ Ñôîðìóëèðóéòå ñâîéñòâà îïðåäåëèòåëåé✳

✾✳ ➘àéòå îïðåäåëåíèå ìèíîðà Mij✳ Ñôîðìóëèðóéòå òåîðåìó î ñâÿçè ìèíîðà è àëãåáðàè÷åñêîãî
äîïîëíåíèÿ✳

✶✵✳ ❰ïèøèòå âû÷èñëåíèå îïðåäåëèòåëÿ ïîðÿäêà n ìåòîäîì ðàçëîæåíèÿ ïî ýëåìåíòàì ñòðîêè
✭ñòîëáöà✮✳

✺✷
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✶✶✳ ➘àéòå îïðåäåëåíèå ãåîìåòðè÷åñêîãî âåêòîðà AB✱ åãî ìîäóëÿ ∣AB∣ è íóëåâîãî âåêòîðà✳

✶✷✳ ✃àê îïðåäåëÿåòñÿ îïåðàöèÿ ñëîæåíèÿ ãåîìåòðè÷åñêèõ âåêòîðîâ a1 +a2✱ a1 +a2 +a3 + . . .+an❄

✶✸✳ ✃àê îïðåäåëÿåòñÿ îïåðàöèÿ óìíîæåíèÿ âåêòîðà íà ÷èñëî❄ ➴➻ ãåîìåòðè÷åñêèé ñìûñë✳

✶✹✳ ➘àéòå îïðåäåëåíèå êîëëèíåàðíûõ âåêòîðîâ✳ ✃àê✱ çíàÿ êîîðäèíàòû äâóõ âåêòîðîâ✱ îïðåäå✲
ëèòü êîëëèíåàðíû îíè èëè íåò❄

✶✺✳ ✃àêàÿ ñèñòåìà âåêòîðîâ íàçûâàåòñÿ êîìïëàíàðíîé❄

✶✻✳ Ïîíÿòèå äåêàðòîâîé ñèñòåìû êîîðäèíàò✳ ✃àê íàçûâàþò îñè â äåêàðòîâîé ñèñòåìå êîîðäèíàò
✭äâóìåðíûé è òð➻õìåðíûé ñëó÷àé✮❄

✶✼✳ Ïîíÿòèå ðàäèóñà✲âåêòîðà òî÷êè è êîîðäèíàò òî÷êè✳ ✃àê íàéòè êîîðäèíàòû âåêòîðà✱ çíàÿ
êîîðäèíàòû åãî êîíöà è íà÷àëà❄

✶✽✳ ✃àê íàéòè êîîðäèíàòû ñåðåäèíû îòðåçêà AB íà ïëîñêîñòè è â òð➻õìåðíîì ïðîñòðàíñòâå❄

✶✾✳ Ïîíÿòèå ïðîåêöèè òî÷êè íà îñü è ïðîåêöèè âåêòîðà íà îñü✳ ×åìó ðàâíà ïðîåêöèÿ âåêòîðà
AB íà îñü e✱ åñëè (AB ,̂e) = ϕ❄

✷✵✳ ➘àéòå îïðåäåëåíèå ñêàëÿðíîãî ïðîèçâåäåíèÿ ãåîìåòðè÷åñêèõ âåêòîðîâ✳ ➴ãî ñâîéñòâà✳

✷✶✳ ✃àê óçíàòü✱ èñïîëüçóÿ ñêàëÿðíîå ïðîèçâåäåíèå✱ êàêîé óãîë ✭ïðÿìîé✱ òóïîé èëè îñòðûé✮
îáðàçóþò âåêòîðû a è b❄

✷✷✳ ➬àïèøèòå ôîðìóëû âû÷èñëåíèÿ ñêàëÿðíîãî ïðîèçâåäåíèÿ (a,b)✱ åñëè èçâåñòíû äåêàðòîâû
êîîðäèíàòû âåêòîðîâ a è b❄

✷✸✳ ✃àê✱ èñïîëüçóÿ ïîíÿòèå ñêàëÿðíîãî ïðîèçâåäåíèÿ✱ íàéòè äëèíó âåêòîðà è ðàññòîÿíèå ìåæäó
äâóìÿ òî÷êàìè❄

✷✹✳ ✃àê íàéòè Ïðab✱ cos(â,b)❄
✷✺✳ ➘àéòå îïðåäåëåíèå íàïðàâëÿþùèõ êîñèíóñîâ âåêòîðà✳ ✃àê èõ íàéòè❄

✷✻✳ Ïîíÿòèå îðòà âåêòîðà✳ ✃àê íàéòè êîîðäèíàòû îðòà âåêòîðà❄

✷✼✳ Ïîíÿòèå ïðàâîé è ëåâîé ñâÿçêè äâóõ âåêòîðîâ✳ Ïîíÿòèå ëåâîé è ïðàâîé òðîéêè âåêòîðîâ✳

✷✽✳ ➘àéòå îïðåäåëåíèå âåêòîðíîãî ïðîèçâåäåíèÿ ãåîìåòðè÷åñêèõ âåêòîðîâ a è b✳

✷✾✳ Ñâîéñòâà âåêòîðíîãî ïðîèçâåäåíèÿ✳

✸✵✳ ➹åîìåòðè÷åñêèé ñìûñë ∣[a,b]∣✳
✸✶✳ Ôîðìóëà âû÷èñëåíèÿ âåêòîðíîãî ïðîèçâåäåíèÿ✱ åñëè èçâåñòíû äåêàðòîâû êîîðäèíàòû âåê✲

òîðîâ✳

✸✷✳ ✃àê îïðåäåëèòü íàïðàâëåíèå âåêòîðà c = [a,b]✱ åñëè íàïðàâëåíèÿ âåêòîðîâ a è b èçâåñòíû❄

✸✸✳ ➘àéòå îïðåäåëåíèå ñìåøàííîãî ïðîèçâåäåíèÿ òðåõ âåêòîðîâ✳

✸✹✳ ➹åîìåòðè÷åñêèé ñìûñë ∣(a,b,c)∣✱ è çíàêà (a,b,c)✳
✺✸
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✸✺✳ ✃àê óçíàòü êîìïëàíàðíà òðîéêà âåêòîðîâ (a✱ b✱ c) èëè íåò✱ èñïîëüçóÿ ïîíÿòèå ñìåøàííîãî
ïðîèçâåäåíèÿ❄

✸✻✳ Ôîðìóëà âû÷èñëåíèÿ ñìåøàííîãî ïðîèçâåäåíèÿ âåêòîðîâ ïî èõ èçâåñòíûì äåêàðòîâûì êî✲
îðäèíàòàì✳

✸✼✳ Ïîíÿòèå ôóíêöèè f ∶ X ⊆ Rn → Y ⊆ Rm✳ Òåðìèíû✱ ñâÿçàííûå ñ ïîíÿòèåì ôóíêöèè✳ ✃àê
íàçûâàþò ìíîæåñòâà X è Y ❄

✸✽✳ ❰õàðàêòåðèçóéòå ÷åòûðå êëàññà ôóíêöèé ✭â çàâèñèìîñòè îò çíà÷åíèé m✱ n✮✳

✸✾✳ ❰ïðåäåëåíèå ëèíåéíîãî îïåðàòîðà A ∶ Rn → Rm✳

✹✵✳ ✃àê ñòðîèòñÿ ìàòðèöà ëèíåéíîãî îïåðàòîðà A ∶ Rn → Rm❄

✹✶✳ ✃àê íàéòè êîîðäèíàòû âåêòîðà A[x]✱ çíàÿ ìàòðèöó îïåðàòîðà A ∶ Rn → Rm❄

✹✷✳ ➬àïèøèòå ìàòðèöû ëèíåéíûõ îïåðàòîðîâ A ∶ R1 → R1✱ A ∶ Rn → R1✱ A ∶ R1 → Rn✱ A ∶ Rn → Rn✳

✹✸✳ ➘àéòå îïðåäåëåíèå êîìïîçèöèè äâóõ ëèíåéíûõ îïåðàòîðîâ✳ ✃àê íàéòè ìàòðèöó êîìïîçèöèè
äâóõ ëèíåéíûõ îïåðàòîðîâ❄

✹✹✳ ➬àïèøèòå îáùèé âèä ëèíåéíîé ôîðìû äëÿ Rn ✭â ÷àñòíîñòè✱ ïðè n = 2✱ n = 3✮✳ ❒àòðèöà
ëèíåéíîé ôîðìû✳

✹✺✳ ➬àïèøèòå îáùèé âèä êâàäðàòè÷íîé ôîðìû ïðè n = 2✱ n = 3✳ ❒àòðèöà êâàäðàòè÷íîé ôîðìû✳

✹✻✳ ➘àéòå îïðåäåëåíèå óðàâíåíèÿ ïëîñêîé êðèâîé îòíîñèòåëüíî äåêàðòîâîé ñèñòåìû êîîðäèíàò✳
✃àêèå êðèâûå èçó÷åíû â äàííîì êóðñå❄

✹✼✳ ➘àéòå îïðåäåëåíèå îêðóæíîñòè✳ ➬àïèøèòå óðàâíåíèå îêðóæíîñòè ðàäèóñà R ñ öåíòðîì â
íà÷àëå êîîðäèíàò è â òî÷êå (x0, y0)✳

✹✽✳ ➬àïèøèòå ïàðàìåòðè÷åñêèå óðàâíåíèÿ îêðóæíîñòè✳

✹✾✳ ❰õàðàêòåðèçóéòå è èçîáðàçèòå íà ðèñóíêå ïðÿìûå íà ïëîñêîñòè✱ çàäàííûå íåïîëíûìè óðàâ✲
íåíèÿìè✿ x = 0✱ y = 0✱ x = C✱ y = C✱ Ax +By = 0✳

✺✵✳ ➬àïèøèòå óðàâíåíèå ïðÿìîé✱ ïðîõîäÿùåé ÷åðåç äâå äàííûå òî÷êè íà ïëîñêîñòè✳

✺✶✳ ➬àïèøèòå óðàâíåíèå ïðÿìîé ñ óãëîâûì êîýôôèöèåíòîì✱ îõàðàêòåðèçóéòå åãî êîýôôèöèåí✲
òû✳

✺✷✳ ✃àê îõàðàêòåðèçîâàòü âçàèìíîå ðàñïîëîæåíèå äâóõ ïðÿìûõ

A1x +B1y +C1 = 0, A2x +B2y +C2 = 0?
✺✸✳ ✃àê îõàðàêòåðèçîâàòü âçàèìíîå ðàñïîëîæåíèå íà ïëîñêîñòè äâóõ ïðÿìûõ✱ åñëè èçâåñòíû èõ

íàïðàâëÿþùèå âåêòîðû❄

✺✹✳ Ïîíÿòèå êðèâîëèíåéíûõ êîîðäèíàò✳ ❮àçîâèòå èçó÷åííûå ñèñòåìû êðèâîëèíåéíûõ êîîðäè✲
íàò íà ïëîñêîñòè è â ïðîñòðàíñòâå✳

✺✺✳ ❰ïèøèòå ïîëÿðíóþ ñèñòåìó êîîðäèíàò✳ ✃îîðäèíàòíûå ëèíèè ïîëÿðíîé ñèñòåìû✳

✺✹
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✺✻✳ ➬àïèøèòå ✭ïîëó÷èòå✮ ôîðìóëû✱ âûðàæàþùèå äåêàðòîâû êîîðäèíàòû òî÷êè ÷åðåç ïîëÿðíûå✳

✺✼✳ ➬àïèøèòå ôîðìóëû✱ âûðàæàþùèå ïîëÿðíûå êîîðäèíàòû òî÷êè ÷åðåç äåêàðòîâû✳

✺✽✳ ➘àéòå îïðåäåëåíèå ýëëèïñà✳ ➬àïèøèòå êàíîíè÷åñêîå óðàâíåíèå ýëëèïñà✳ ❰áúÿñíèòå âûáîð
äåêàðòîâîé ñèñòåìû êîîðäèíàò✳ ➮çîáðàçèòå ýëëèïñ íà ðèñóíêå✳

✺✾✳ ➘àéòå îïðåäåëåíèå ãèïåðáîëû✳ ➬àïèøèòå êàíîíè÷åñêîå óðàâíåíèå ãèïåðáîëû✳ ➮çîáðàçèòå
ãèïåðáîëó íà ðèñóíêå✳

✻✵✳ ➘àéòå îïðåäåëåíèå ïàðàáîëû✳ ➬àïèøèòå êàíîíè÷åñêîå óðàâíåíèå ïàðàáîëû✳ ➮çîáðàçèòå ïà✲
ðàáîëó íà ðèñóíêå✳

✻✶✳ ➬àïèøèòå íåïîëíûå óðàâíåíèÿ ïëîñêîñòåé✳ ✃àê ðàñïîëîæåíû ïëîñêîñòè✱ êîòîðûå îíè îïðå✲
äåëÿþò❄

✻✷✳ ➬àïèøèòå â âåêòîðíîé è êîîðäèíàòíîé ôîðìàõ îáùåå óðàâíåíèå ïëîñêîñòè✳ ❰õàðàêòåðèçóé✲
òå åãî êîýôôèöèåíòû✳

✻✸✳ ➬àïèøèòå â âåêòîðíîé è êîîðäèíàòíîé ôîðìàõ óðàâíåíèå ïëîñêîñòè ïî äâóì íàïðàâëÿþ✲
ùèì âåêòîðàì è òî÷êå✳

✻✹✳ ✃àê çàïèñàòü óðàâíåíèå ïëîñêîñòè ïî òð➻ì òî÷êàì❄

✻✺✳ ✃àê îõàðàêòåðèçîâàòü âçàèìíîå ðàñïîëîæåíèå äâóõ ïëîñêîñòåé❄

✻✻✳ Óêàæèòå ñïîñîáû çàäàíèÿ êðèâîé â ïðîñòðàíñòâå✳

✻✼✳ Ïàðàìåòðè÷åñêèå óðàâíåíèÿ ïðÿìîé â ïðîñòðàíñòâå✳

✻✽✳ ❰áùèå óðàâíåíèÿ ïðÿìîé â ïðîñòðàíñòâå✳ ✃àê èç íèõ îïðåäåëèòü íàïðàâëÿþùèé âåêòîð
ïðÿìîé❄

✻✾✳ ➬àïèøèòå óðàâíåíèÿ ïðÿìîé ïî äâóì òî÷êàì â ïðîñòðàíñòâå✳

✼✵✳ ✃àê îõàðàêòåðèçîâàòü âçàèìíîå ðàñïîëîæåíèå äâóõ ïðÿìûõ â ïðîñòðàíñòâå❄

✼✶✳ ❒íîæåñòâî êîìïëåêñíûõ ÷èñåë✳ Ïîíÿòèå êîìïëåêñíîãî ÷èñëà✳ ❒íèìûå ÷èñëà✳

✼✷✳ Ïîíÿòèå êîðíÿ ìíîãî÷ëåíà✳ ✃îëè÷åñòâî êîðíåé ìíîãî÷ëåíà ñòåïåíè n✳

✼✸✳ Ðàçëîæåíèå íà ìíîæèòåëè ìíîãî÷ëåíà ñòåïåíè ♥ ñ âåùåñòâåííûìè êîýôôèöèåíòàìè✳ Õà✲
ðàêòåðèñòèêà êîðíåé ýòîãî ìíîãî÷ëåíà✳

✼✹✳ ➚ëãåáðàè÷åñêàÿ ôîðìà ïðåäñòàâëåíèÿ êîìïëåêñíûõ ÷èñåë✳ ✃àê ââîäèòñÿ îïåðàöèÿ ñëîæå✲
íèÿ êîìïëåêñíûõ ÷èñåë❄

✼✺✳ ✃àê ââîäÿòñÿ îïåðàöèè óìíîæåíèÿ è äåëåíèÿ êîìïëåêñíûõ ÷èñåë â àëãåáðàè÷åñêîé ôîðìå❄

✼✻✳ ✃îìïëåêñíàÿ ïëîñêîñòü✳ ➮çîáðàæåíèå êîìïëåêñíûõ ÷èñåë â àëãåáðàè÷åñêîé ôîðìå íà ïëîñ✲
êîñòè✳

✼✼✳ Ñîïðÿæ➻ííûå êîìïëåêñíûå ÷èñëà â àëãåáðàè÷åñêîé è òðèãîíîìåòðè÷åñêîé ✭ïîêàçàòåëüíîé✮
ôîðìàõ✳

✼✽✳ ➘àéòå îïðåäåëåíèå ìîäóëÿ✱ ãëàâíîãî çíà÷åíèÿ àðãóìåíòà è àðãóìåíòà êîìïëåêñíîãî ÷èñëà✳

✺✺
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✼✾✳ ✃àê íàéòè ∣z∣✱ arg(z)✱ åñëè çàäàíî ÷èñëî z â àëãåáðàè÷åñêîé ôîðìå❄

✽✵✳ Òðèãîíîìåòðè÷åñêàÿ è ïîêàçàòåëüíàÿ ôîðìû çàïèñè êîìïëåêñíîãî ÷èñëà✳ ✃àê èçîáðàçèòü
íà ïëîñêîñòè êîìïëåêñíûå ÷èñëà â òðèãîíîìåòðè÷åñêîé ✭ïîêàçàòåëüíîé✮ ôîðìàõ❄

✽✶✳ Ñôîðìóëèðóéòå ✭äîêàæèòå✮ òåîðåìó îá óìíîæåíèè è äåëåíèè êîìïëåêñíûõ ÷èñåë✱ çàïèñàí✲
íûõ â òðèãîíîìåòðè÷åñêîé è ïîêàçàòåëüíîé ôîðìàõ✳

✽✷✳ ➘àéòå îïðåäåëåíèå n

√
z✳ ➬àïèøèòå ôîðìóëó äëÿ îòûñêàíèÿ n

√
z✳

✽✸✳ Ïðèâåäèòå ïðèìåðû êðèâûõ è ôèãóð íà êîìïëåêñíîé ïëîñêîñòè ✭çàïèñàòü óðàâíåíèÿ✱ èçîá✲
ðàçèòü íà ðèñóíêå✮✳ ❰êðóæíîñòè íà êîìïëåêñíîé ïëîñêîñòè✳

✽✹✳ ❰ïèøèòå✱ êàê ââîäèòñÿ ñèìâîë ∞ íà êîìïëåêñíîé ïëîñêîñòè✳ ❰êðåñòíîñòü áåñêîíå÷íî óäà✲
ë➻ííîé òî÷êè ✭çàïèñàòü â âèäå íåðàâåíñòâà✱ èçîáðàçèòü íà ðèñóíêå✮✳

✽✺✳ ✃àê ââîäèòñÿ îïåðàöèÿ ez äëÿ êîìïëåêñíûõ çíà÷åíèé z❄

✽✻✳ ➘àéòå îïðåäåëåíèå ëîãàðèôìà êîìïëåêñíîãî ÷èñëà✳ ➬àïèøèòå ✭ïîëó÷èòå✮ ôîðìóëó äëÿ åãî
âû÷èñëåíèÿ✳ ➹ëàâíîå çíà÷åíèå ëîãàðèôìà êîìïëåêñíîãî ÷èñëà✳

✽✼✳ ✃àê ââîäÿòñÿ îïåðàöèè sin z✱ cos z✱ tg z✱ ctg z✱ sh z✱ ch z äëÿ êîìïëåêñíûõ z❄

✽✽✳ ➬àïèøèòå ôîðìóëû sin(ix)✱ cos(ix) äëÿ äåéñòâèòåëüíûõ x✳ ✃àê îíè ïîëó÷åíû❄

✽✾✳ ➘àéòå îïðåäåëåíèå ôóíêöèè êîìïëåêñíîé ïåðåìåííîé z✳ Ïîêàæèòå✱ ÷òî çàäàíèå ôóíêöèè
f(z) ñâîäèòñÿ ê çàäàíèþ äâóõ ôóíêöèé U(x, y)✱ V (x, y) íà êàêîì✲íèáóäü ïðèìåðå✳

✾✵✳ ❰ïèøèòå êëàññ îñíîâíûõ ýëåìåíòàðíûõ ôóíêöèé✳ ➘ëÿ êàæäîé èç îñíîâíûõ ýëåìåíòàðíûõ
ôóíêöèé òðåáóåòñÿ ïðîâîäèòü õàðàêòåðèñòèêó ïî ïëàíó èññëåäîâàíèÿ ôóíêöèè è ñòðîèòü
ãðàôèê ✭a✱ b✱ c ✖ äåéñòâèòåëüíûå ÷èñëà✮✳

✶✳ f(x) = ax + b ✷✳ f(x) = ax2 + bx + c ✸✳ f(x) = ax3

✹✳ f(x) = a

x
✺✳ f(x) =√x ✻✳ f(x) = 3

√
x

✼✳ f(x) = cosx ✽✳ f(x) = sinx ✾✳ f(x) = tgx
✶✵✳ f(x) = ctgx ✶✶✳ f(x) = arccosx ✶✷✳ f(x) = arcsinx
✶✸✳ f(x) = arctgx ✶✹✳ f(x) = arcctgx ✶✺✳ f(x) = ax
✶✻✳ f(x) = ex ✶✼✳ f(x) = chx ✶✽✳ f(x) = shx
✶✾✳ f(x) = loga x ✷✵✳ f(x) = lgx ✷✶✳ f(x) = lnx

✾✶✳ ❰õàðàêòåðèçóéòå ìíîæåñòâà N✱ Z✱ Q✱ R✱ C✳ Ïîÿñíèòå✱ êàêèå ÷èñëà íàçûâàþò ðàöèîíàëüíû✲
ìè✱ èððàöèîíàëüíûìè✳ ➶ ÷➻ì çàêëþ÷àþòñÿ ñâîéñòâà íåïðåðûâíîñòè✱ ïëîòíîñòè è óïîðÿäî✲
÷åííîñòè ìíîæåñòâà äåéñòâèòåëüíûõ ÷èñåë❄

✺✻
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✾✷✳ Ñôîðìóëèðóéòå ïîíÿòèÿ îãðàíè÷åííîãî ìíîæåñòâà✱ íåîãðàíè÷åííîãî ìíîæåñòâà✳ Ñèìâîëû∞✱ −∞✱ +∞✳ ❰ïåðàöèè ñ ñèìâîëàìè ∞✱ −∞✱ +∞✳ ➬àïèøèòå â âèäå íåðàâåíñòâ✿ x ∈ (a,+∞)✱
x ∈ [a,+∞)✱ x ∈ (−∞, a)✱ x ∈ (−∞, a]✱ êàæäûé èç óêàçàííûõ ïðîìåæóòêîâ èçîáðàçèòå íà
÷èñëîâîé îñè✳

✾✸✳ Ïîíÿòèå ôóíêöèè f ∶ X ∈ Rn → Y ∈ Rm✳ ✃àê îïèñàòü îáëàñòü îïðåäåëåíèÿ è îáëàñòü çíà÷å✲
íèé ôóíêöèè ïðè ðàçëè÷íûõ çíà÷åíèÿõ m è n❄ ✭❒îæíî îòâåòèòü íà ïðèìåðå m = 1,2,3 è
n = 1,2,3✮✳ Ïîíÿòèå ãðàôèêà ôóíêöèè✳ ➶ êàêèõ ñëó÷àÿõ èìååò ñìûñë ãîâîðèòü î ãðàôèêå
ôóíêöèè❄

✾✹✳ ❰õàðàêòåðèçóéòå ÷åòûðå êëàññà ôóíêöèé f ∶ X ∈ Rn → Y ∈ Rm ïðè ðàçëè÷íûõ çíà÷åíè✲
ÿõ m è n✳ ➘ëÿ êàæäîãî êëàññà ïðèâåäèòå ïðèìåð ✭ðåêîìåíäóåì âçÿòü ôóíêöèè èç äðóãèõ
äèñöèïëèí✱ ÷òîáû ó ïðèìåðà áûë ïðàêòè÷åñêèé ñìûñë✮✳

✾✺✳ ➘àéòå îïðåäåëåíèå è ïðèâåäèòå ïðèìåðû ìîíîòîííî óáûâàþùåé✱ ìîíîòîííî âîçðàñòàþùåé
ôóíêöèé✳

✾✻✳ ➘àéòå îïðåäåëåíèå è ïðèâåäèòå ïðèìåðû ÷åòíîé✱ íå÷åòíîé ôóíêöèé è ôóíêöèè îáùåãî âèäà❀
ïåðèîäè÷åñêîé ôóíêöèè✳

✾✼✳ ➘àéòå îïðåäåëåíèå è ïðèâåäèòå ïðèìåðû ôóíêöèé✿ îãðàíè÷åííîé✱ íåîãðàíè÷åííîé❀ îãðàíè✲
÷åííîé ñâåðõó✱ íåîãðàíè÷åííîé ñâåðõó❀ îãðàíè÷åííîé ñíèçó✱ íåîãðàíè÷åííîé ñíèçó✳

✾✽✳ ➘àéòå îïðåäåëåíèå ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳ Ïîêàæèòå✱ ÷òî çàäàíèå ôóíêöèè
f(z) ñâîäèòñÿ ê çàäàíèþ äâóõ ôóíêöèé äâóõ âåùåñòâåííûõ ïåðåìåííûõ íà êàêîì✲íèáóäü
ïðèìåðå✳

✾✾✳ ➘àéòå îïðåäåëåíèå êîìïîçèöèè ôóíêöèé✳ Ïðèâåäèòå ïðèìåðû✳ ✃àê íàéòè îáëàñòü îïðåäå✲
ëåíèÿ ñëîæíîé ôóíêöèè❄

✶✵✵✳ Ïîíÿòèå îáðàòíîé ôóíêöèè✳ ➶ êàêèõ ñëó÷àÿõ äëÿ äàííîé ôóíêöèè ìîæåò áûòü ââåäåíà
îáðàòíàÿ ôóíêöèÿ❄ Ïðèâåäèòå ïðèìåðû îáðàòíûõ ôóíêöèé✳

✶✵✶✳ Ïîíÿòèå ïîñëåäîâàòåëüíîñòè✳ ➶èäû ïîñëåäîâàòåëüíîñòåé✳ Ïðèâåäèòå ïðèìåðû ÷èñëîâîé è
âåêòîðíîé ïîñëåäîâàòåëüíîñòåé✳

✶✵✷✳ ➘àéòå îïðåäåëåíèå îêðåñòíîñòè êîíå÷íîé òî÷êè x0 â R✳ Ñôîðìóëèðóéòå ïîíÿòèÿ îäíîñòî✲
ðîííèõ îêðåñòíîñòåé â R✳ ❰êðåñòíîñòè áåñêîíå÷íî óäàë➻ííîé òî÷êè â R✳ ❰êðåñòíîñòè êî✲
íå÷íîé è áåñêîíå÷íî óäàë➻ííîé òî÷åê â R2 è R3✳

✶✵✸✳ Ïîíÿòèÿ âíóòðåííåé è ãðàíè÷íîé òî÷êè ìíîæåñòâà✱ ãðàíèöû ìíîæåñòâà✱ îòêðûòîãî è çà✲
ìêíóòîãî ìíîæåñòâ✳

✶✵✹✳ Ïîíÿòèå ïðåäåëüíîé òî÷êè ìíîæåñòâà✳ Ïðåäåëüíûå òî÷êè â N è R✳

✶✵✺✳ ❰ïðåäåëåíèå ïðåäåëà ïîñëåäîâàòåëüíîñòè✳ ×åì ðàçëè÷àþòñÿ îïðåäåëåíèÿ äëÿ ÷èñëîâîé è
âåêòîðíîé ïîñëåäîâàòåëüíîñòåé❄

✶✵✻✳ Ñôîðìóëèðóéòå òåîðåìó î ïðåäåëå âåêòîðíîé ïîñëåäîâàòåëüíîñòè✳ Òåîðåìû î ïðåäåëå êîì✲
ïëåêñíîé ïîñëåäîâàòåëüíîñòè✳

✺✼
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✶✵✼✳ ➘àéòå îïðåäåëåíèÿ íà ÿçûêå îêðåñòíîñòåé è íåðàâåíñòâ✱ ïðèâåäèòå ðèñóíîê äëÿ ïîíÿòèé✿

✶✳ lim
x→x0

f(x) = A ✷✳ lim
x→x0−0

f(x) = A ✸✳ lim
x→x0+0

f(x) = A
✹✳ lim

x→x0

f(x) = −∞ ✺✳ lim
x→x0

f(x) = +∞ ✻✳ lim
x→x0−0

f(x) = −∞
✼✳ lim

x→x0+0
f(x) = −∞ ✽✳ lim

x→x0−0
f(x) = +∞ ✾✳ lim

x→x0+0
f(x) = +∞

✶✵✳ lim
x→−∞

f(x) = A ✶✶✳ lim
x→+∞

f(x) = A ✶✷✳ lim
x→−∞

f(x) = −∞
✶✸✳ lim

x→+∞
f(x) = −∞ ✶✹✳ lim

x→−∞
f(x) = +∞ ✶✺✳ lim

x→+∞
f(x) = +∞

✶✵✽✳ ➘àéòå îïðåäåëåíèå ïðåäåëà ôóíêöèè f(z) ïðè z → z0✳

✶✵✾✳ ➘àéòå îïðåäåëåíèå íåïðåðûâíîé ôóíêöèè f(z)✳ Ñôîðìóëèðóéòå òåîðåìó î íåïðåðûâíîñòè
ôóíêöèè f(z)✳

✶✶✵✳ Ñôîðìóëèðóéòå òåîðåìó î ïðåäåëå âåêòîðíîé ôóíêöèè✳ Òåîðåìû î ïðåäåëå êîìïëåêñíîé
ôóíêöèè êîìïëåêñíîãî àðãóìåíòà✳

✶✶✶✳ Ñôîðìóëèðóéòå òåîðåìó î ñâÿçè ïðåäåëà ñ îäíîñòîðîííèìè ïðåäåëàìè✳

✶✶✷✳ Ñôîðìóëèðóéòå òðè îïðåäåëåíèÿ íåïðåðûâíîé ôóíêöèè â òî÷êå x0✳

✶✶✸✳ Òåîðåìà î íåïðåðûâíîñòè ñóììû✱ ïðîèçâåäåíèÿ è ÷àñòíîãî ôóíêöèé✳ Ñôîðìóëèðóéòå òåî✲
ðåìû î íåïðåðûâíîñòè ñëîæíîé ôóíêöèè✱ îñíîâíûõ ýëåìåíòàðíûõ ôóíêöèé✳

✶✶✹✳ Ïðèâåäèòå êëàññèôèêàöèþ òî÷åê ðàçðûâà ôóíêöèè✿ f ∶X ⊆ R→ Y ⊆ R✳
✶✶✺✳ ➘àéòå îïðåäåëåíèÿ áåñêîíå÷íî ìàëîé è áåñêîíå÷íî áîëüøîé ôóíêöèé✳ Ïðèâåäèòå ïðèìå✲

ðû áåñêîíå÷íî ìàëûõ è áåñêîíå÷íî áîëüøèõ ôóíêöèé â êîíå÷íîé è áåñêîíå÷íî óäàë➻ííîé
òî÷êàõ✳

✶✶✻✳ Ñôîðìóëèðóéòå è äîêàæèòå òåîðåìó î ñâÿçè áåñêîíå÷íî ìàëîé è áåñêîíå÷íî áîëüøîé ôóíê✲
öèé✳

✶✶✼✳ Ñôîðìóëèðóéòå òåîðåìó î ïðîèçâåäåíèè áåñêîíå÷íî ìàëîé è îãðàíè÷åííîé ôóíêöèé✳

✶✶✽✳ Ïîíÿòèå ýêâèâàëåíòíûõ áåñêîíå÷íî ìàëûõ è áåñêîíå÷íî áîëüøèõ ôóíêöèé✳

✶✶✾✳ ➹ëàâíàÿ ÷àñòü áåñêîíå÷íî ìàëûõ è áåñêîíå÷íî áîëüøèõ ôóíêöèé✳ ✃àê å➻ âûäåëèòü❄

✶✷✵✳ ✃à÷åñòâåííîå ñðàâíåíèå áåñêîíå÷íî ìàëûõ ôóíêöèé✳

✶✷✶✳ ✃à÷åñòâåííîå ñðàâíåíèå áåñêîíå÷íî áîëüøèõ ôóíêöèé✳

✶✷✷✳ ❰áúÿñíèòå✱ êàê ïðèìåíÿþò ýêâèâàëåíòíûå áåñêîíå÷íî ìàëûå è áåñêîíå÷íî áîëüøèå ôóíê✲
öèè ïðè îòûñêàíèè ïðåäåëîâ✳ Ñôîðìóëèðóéòå òåîðåìó✱ ëåæàùóþ â îñíîâå ýòîãî ìåòîäà✳

✶✷✸✳ ✃àê îïðåäåëÿþò áåñêîíå÷íî ìàëûå è áåñêîíå÷íî áîëüøèå ôóíêöèè â ñëó÷àå
f ∶X ⊆ Rn → Y ⊆ Rm❄

✺✽
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■■ ñåìåñòð

✶✳ ✃àêèå ìàòðèöû íàçûâàþòñÿ ñîãëàñîâàííûìè ïî ðàçìåðàì❄

✷✳ ❰ïèøèòå îïåðàöèþ óìíîæåíèÿ ìàòðèö✳

✸✳ Ñîïîñòàâüòå ìàòðè÷íûå âûðàæåíèÿ A ⋅B è B ⋅A✳

✹✳ ➘àéòå îïðåäåëåíèå îáðàòíîé ìàòðèöû✳ ✃àê ïðèìåíÿëè îáðàòíóþ ìàòðèöó â äàííîì êóðñå❄

✺✳ ✃àêèå ìàòðèöû èìåþò îáðàòíóþ❄ ✃àê íàéòè ýëåìåíò bij îáðàòíîé ìàòðèöû❄

✻✳ ✃àê íàéòè ìàòðèöó X èç óðàâíåíèÿ A ⋅X = B✱ åñëè detA ≠ 0❄
✼✳ ✃àê íàéòè ìàòðèöó X èç óðàâíåíèÿ X ⋅A = B✱ åñëè detA ≠ 0❄
✽✳ Ïðèâåäèòå ïðèìåðû ëèíåéíûõ ïðîñòðàíñòâ ✭ñ îáîñíîâàíèåì✮✳

✾✳ ➘àéòå îïðåäåëåíèå áàçèñà n✲ìåðíîãî ëèíåéíîãî ïðîñòðàíñòâà✳

✶✵✳ ➘àéòå îïðåäåëåíèå êîîðäèíàò âåêòîðà â ëèíåéíîì ïðîñòðàíñòâå✳

✶✶✳ Òåîðåìà î ñâåäåíèè îïåðàöèé íàä âåêòîðàìè ê îïåðàöèÿì íàä èõ êîîðäèíàòàìè✳

✶✷✳ ➘àéòå îïðåäåëåíèå ìèíîðà ïîðÿäêà m ìàòðèöû A✳

✶✸✳ ➘àéòå îïðåäåëåíèå ðàíãà ìàòðèöû✳

✶✹✳ ➘àéòå îïðåäåëåíèå áàçèñíîãî ìèíîðà✱ áàçèñíûõ ñòðîê è ñòîëáöîâ ìàòðèöû✳

✶✺✳ Ñôîðìóëèðóéòå òåîðåìó î áàçèñíîì ìèíîðå✳

✶✻✳ Ñôîðìóëèðóéòå ïðàâèëà✱ ïîçâîëÿþùèå îïðåäåëèòü ëèíåéíî çàâèñèìû ñòðîêè ✭ñòîëáöû✮
ìàòðèöû èëè íåò✳

✶✼✳ Ñôîðìóëèðóéòå ïðàâèëî✱ ïîçâîëÿþùåå îïðåäåëèòü✱ ÿâëÿåòñÿ ëè äàííàÿ ñòðîêà ìàòðèöû
ëèíåéíîé êîìáèíàöèåé äðóãèõ ñòðîê èëè íåò✳

✶✽✳ Ñôîðìóëèðóéòå òåîðåìó î íåîáõîäèìûõ è äîñòàòî÷íûõ óñëîâèÿõ ðàâåíñòâà íóëþ îïðåäåëè✲
òåëÿ✳

✶✾✳ ❮àçîâèòå ïðåîáðàçîâàíèÿ ìàòðèöû✱ íå ìåíÿþùèå å➻ ðàíãà✳

✷✵✳ ❰ïèøèòå ïðàêòè÷åñêèé ñïîñîá îòûñêàíèÿ ðàíãà ìàòðèöû✳

✷✶✳ ➘àéòå îïðåäåëåíèå ïîäïðîñòðàíñòâà✳

✷✷✳ ✃àêîå ëèíåéíîå ïðîñòðàíñòâî íàçûâàåòñÿ åâêëèäîâûì❄

✷✸✳ ✃àêèå äâà âåêòîðà èç En íàçûâàþòñÿ îðòîãîíàëüíûìè❄

✷✹✳ ✃àê ñòðîèòñÿ ìàòðèöà ïåðåõîäà îò îäíîãî áàçèñà ê äðóãîìó❄

✷✺✳ ➬àïèøèòå ôîðìóëû✱ ñâÿçûâàþùèå êîîðäèíàòû îäíîãî è òîãî æå âåêòîðà â äâóõ áàçèñàõ ✭â
ìàòðè÷íîé ôîðìå✮✳

✷✻✳ Óêàæèòå ñâîéñòâà ìàòðèöû ïåðåõîäà îò îäíîãî îðòîíîðìèðîâàííîãî áàçèñà ê äðóãîìó✳

✺✾
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✷✼✳ ➬àïèøèòå ôîðìóëû✱ ñâÿçûâàþùèå êîîðäèíàòû îäíîãî è òîãî æå âåêòîðà â äâóõ îðòîíîðìè✲
ðîâàííûõ áàçèñàõ✳

✷✽✳ ✃àêèå ôîðìû çàïèñè ñèñòåì ëèíåéíûõ óðàâíåíèé ➶û çíàåòå❄ ➬àïèøèòå ñèñòåìó â ìàòðè÷✲
íîé ôîðìå✳

✷✾✳ ➘àéòå îïðåäåëåíèå ðåøåíèÿ ñèñòåìû✳

✸✵✳ ➘àéòå îïðåäåëåíèÿ ñîâìåñòíûõ✱ íåñîâìåñòíûõ✱ îïðåäåëåííûõ è íåîïðåäåëåííûõ ñèñòåì✳

✸✶✳ Ñôîðìóëèðóéòå òåîðåìó î ñîâìåñòíîñòè ïðîèçâîëüíîé ñèñòåìû ëèíåéíûõ óðàâíåíèé✳

✸✷✳ ✃àêèå äâå ñèñòåìû íàçûâàþòñÿ ýêâèâàëåíòíûìè❄

✸✸✳ ❰äíîðîäíûå Ñ❐➚Ó✳ ❰ïèøèòå îñîáûå ñâîéñòâà òàêèõ ñèñòåì✳

✸✹✳ ➘ëÿ êàêèõ ñèñòåì ëèíåéíûõ óðàâíåíèé ïðèìåíèìî ïðàâèëî ✃ðàìåðà❄ ➬àïèøèòå ôîðìóëû
✃ðàìåðà✳

✸✺✳ ✃àê âûÿñíèòü✱ ÷òî ñèñòåìà ÿâëÿåòñÿ îïðåäåëåííîé èëè íåîïðåäåëåííîé❄

✸✻✳ ✃àêèå íåèçâåñòíûå ñèñòåìû íàçûâàþò ñâîáîäíûìè✱ à êàêèå ✖ çàâèñèìûìè❄ ➘ëÿ êàêèõ ñè✲
ñòåì âîçìîæíà òàêàÿ êëàññèôèêàöèÿ❄

✸✼✳ ➘àéòå îïðåäåëåíèå îáùåãî è ÷àñòíîãî ðåøåíèé ñèñòåìû✳ ➘ëÿ êàêèõ ñèñòåì ââîäÿòñÿ ýòè
ïîíÿòèÿ❄

✸✽✳ Ñôîðìóëèðóéòå äâå òåîðåìû î ñóùåñòâîâàíèè íåòðèâèàëüíûõ ðåøåíèé îäíîðîäíîé ñèñòå✲
ìû✳

✸✾✳ ➘àéòå îïðåäåëåíèå ôóíäàìåíòàëüíîé ñèñòåìû ðåøåíèé îäíîðîäíîé ñèñòåìû ëèíåéíûõ óðàâ✲
íåíèé✳ Ñêîëüêî ðåøåíèé ñîäåðæèò ô✳ñ✳ð✳❄

✹✵✳ Õàðàêòåðèñòèêà è ðåøåíèå îïðåäåë➻ííûõ ñèñòåì✳

✹✶✳ Õàðàêòåðèñòèêà è ðåøåíèå íåîïðåäåë➻ííûõ ñèñòåì✳

✹✷✳ Õàðàêòåðèñòèêà è ðåøåíèå îäíîðîäíûõ ñèñòåì✳

✹✸✳ ➘àéòå îïðåäåëåíèå ñîáñòâåííûõ ÷èñåë è ñîáñòâåííûõ âåêòîðîâ ëèíåéíîãî îïåðàòîðà✳

✹✹✳ ➬àïèøèòå õàðàêòåðèñòè÷åñêîå óðàâíåíèå ìàòðèöû A✳

✹✺✳ ❰ïèøèòå ïðîöåññ îòûñêàíèÿ ñîáñòâåííûõ ÷èñåë ìàòðèöû A✳

✹✻✳ ❰ïèøèòå ïðîöåññ îòûñêàíèÿ ñîáñòâåííûõ âåêòîðîâ ìàòðèöû A✳

✹✼✳ ➘àéòå îïðåäåëåíèå äèôôåðåíöèðóåìîé ôóíêöèè✳ Ïîíÿòèÿ ïðîèçâîäíîé ìàòðèöû è äèôôå✲
ðåíöèàëà✳

✹✽✳ Ñòðîåíèå ïðîèçâîäíîé ìàòðèöû â ñëó÷àå f ∶X ⊆ R → Y ⊆ R✳ ❮åîáõîäèìîå è äîñòàòî÷íîå
óñëîâèå äèôôåðåíöèðóåìîñòè ôóíêöèè f ∶X ⊆ R → Y ⊆ R✳

✹✾✳ Ñòðîåíèå ïðîèçâîäíîé ìàòðèöû â ñëó÷àå f ∶X ⊆ Rn → Y ⊆ R✳ Ïîíÿòèå ÷àñòíûõ ïðîèçâîäíûõ✳
➹ðàäèåíò✳

✻✵
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✺✵✳ Ñòðîåíèå ïðîèçâîäíîé ìàòðèöû â ñëó÷àå f ∶X ⊆ R → Y ⊆ Rm✳ ❮åîáõîäèìîå è äîñòàòî÷íîå
óñëîâèå äèôôåðåíöèðóåìîñòè ôóíêöèè f ∶X ⊆ R → Y ⊆ Rm✳

✺✶✳ Ñòðîåíèå ïðîèçâîäíîé ìàòðèöû â ñëó÷àå f ∶X ⊆ Rn → Y ⊆ Rm✳ ❮åîáõîäèìûå è äîñòàòî÷íûå
óñëîâèÿ äèôôåðåíöèðóåìîñòè ôóíêöèé
f ∶X ⊆ Rn → Y ⊆ R è f ∶X ⊆ Rn → Y ⊆ Rm✳

✺✷✳ Ñôîðìóëèðóéòå ëèíåéíîå ñâîéñòâî ïðîèçâîäíîé✳ Ïðèâåäèòå ïðèìåðû ïðèìåíåíèÿ ýòîãî
ñâîéñòâà✳

✺✸✳ Ñôîðìóëèðóéòå ïðàâèëà äèôôåðåíöèðîâàíèÿ ïðîèçâåäåíèÿ è ÷àñòíîãî✳ Ïðèâåäèòå ïðèìå✲
ðû ïðèìåíåíèÿ ýòèõ ïðàâèë✳

✺✹✳ Ñôîðìóëèðóéòå òåîðåìó î äèôôåðåíöèðîâàíèè ñëîæíîé ôóíêöèè✳ Ïðèâåäèòå ïðèìåðû ïðè✲
ìåíåíèÿ ýòîé òåîðåìû✳

✺✺✳ Ïîíÿòèå ïðîèçâîäíîé ïî íàïðàâëåíèþ✳ ➬àïèøèòå ôîðìóëó âû÷èñëåíèÿ ïðîèçâîäíîé ïî íà✲
ïðàâëåíèþ✳

✺✻✳ Ïîíÿòèå äèôôåðåíöèðóåìîé ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳ Ïðîèçâîäíàÿ✳ ➘èôôåðåí✲
öèàë✳

✺✼✳ Óñëîâèÿ äèôôåðåíöèðóåìîñòè ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî ✭óñëîâèÿ ✃îøè✲Ðèìàíà

è
∂f

∂z̄
= 0✮✳

✺✽✳ Ïîíÿòèå àíàëèòè÷åñêîé ôóíêöèè✳ Ïðîñòåéøèå ñâîéñòâà àíàëèòè÷åñêèõ ôóíêöèé✳

✺✾✳ Ïîíÿòèå ïðîèçâîäíûõ âûñøèõ ïîðÿäêîâ ôóíêöèé
f ∶X ⊆ R → Y ⊆ R è f ∶X ⊆ R → Y ⊆ Rm✳

✻✵✳ Ïîíÿòèå ÷àñòíûõ ïðîèçâîäíûõ âûñøèõ ïîðÿäêîâ✳ ➘ëÿ êàêèõ êëàññîâ ôóíêöèé ââîäÿò ýòî
ïîíÿòèå❄

✻✶✳ Ñôîðìóëèðóéòå òåîðåìó î ðàâåíñòâå ñìåøàííûõ ÷àñòíûõ ïðîèçâîäíûõ✳

✻✷✳ ➹åîìåòðè÷åñêèé è ìåõàíè÷åñêèé ñìûñë ïðîèçâîäíîé ôóíêöèè f ∶X ⊆ R → Y ⊆ R✳
✻✸✳ ✃àê çàïèñàòü äèôôåðåíöèàë äëÿ ôóíêöèé f ∶X ⊆ R → Y ⊆ R è f ∶X ⊆ R → Y ⊆ Rm❄

✻✹✳ ✃àê çàïèñàòü äèôôåðåíöèàë äëÿ ôóíêöèè f ∶X ⊆ Rn → Y ⊆ R❄
✻✺✳ ✃àê çàïèñàòü äèôôåðåíöèàë äëÿ ôóíêöèè f ∶X ⊆ Rn → Y ⊆ Rm❄

✻✻✳ ➶ ÷åì çàêëþ÷àåòñÿ ñâîéñòâî èíâàðèàíòíîñòè ôîðìû çàïèñè ïåðâîãî äèôôåðåíöèàëà ôóíê✲
öèè f ∶X ⊆ R → Y ⊆ R❄

✻✼✳ ✃àê îïðåäåëÿþòñÿ äèôôåðåíöèàëû d2f ✱ d3f ✱ ✳ ✳ ✳ ✱ dnf❄ ➬àïèøèòå îáùèé âèä äèôôåðåíöèà✲
ëîâ d2f ✱ d3f ✱ ✳ ✳ ✳ ✱ dnf äëÿ ôóíêöèé f ∶X ⊆ R → Y ⊆ R✱ åñëè x ✖ íåçàâèñèìàÿ ïåðåìåííàÿ✳

✻✽✳ ➬àïèøèòå âûðàæåíèå äëÿ d2f ✱ åñëè f ∶X ⊆ R2 → Y ⊆ R✳
✻✾✳ ➬àïèøèòå ôîðìóëó Òåéëîðà ïîðÿäêà n äëÿ ôóíêöèé f ∶X ⊆ R → Y ⊆ R è

f ∶X ⊆ Rn → Y ⊆ R â äèôôåðåíöèàëüíîé ôîðìå✳

✻✶
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✼✵✳ ➬àïèøèòå ôîðìóëó Òåéëîðà ïîðÿäêà n äëÿ ôóíêöèé f ∶X ⊆ R → Y ⊆ R✱ èñïîëüçóÿ â çàïèñè
ïðîèçâîäíûå✳

✼✶✳ Ïîÿñíèòå✱ êàê ïðèìåíÿþò äèôôåðåíöèàë è ôîðìóëó Òåéëîðà â ïðèáëèæ➻ííûõ âû÷èñëåíè✲
ÿõ✳

✼✷✳ Ïîëó÷èòå ôîðìóëó ❒àêëîðåíà äëÿ ôóíêöèè ex✳

✼✸✳ Ñôîðìóëèðóéòå ïðàâèëî ❐îïèòàëÿ ðàñêðûòèÿ íåîïðåäåëåííîñòè
0

0
✳

✼✹✳ Ñôîðìóëèðóéòå ïðàâèëî ❐îïèòàëÿ ðàñêðûòèÿ íåîïðåäåëåííîñòè
∞
∞ ✳

✼✺✳ ✃àê ðàñêðûòü íåîïðåäåëåííîñòè 0 ⋅ ∞✱ 00✱ 1∞✱ ∞0 ñ ïîìîùüþ ïðàâèëà ❐îïèòàëÿ❄

✼✻✳ ➘àéòå îïðåäåëåíèå òî÷åê ýêñòðåìóìà äëÿ ôóíêöèé f(x) è f(x1, x2, . . . , xn)✳
✼✼✳ Ñôîðìóëèðóéòå íåîáõîäèìîå óñëîâèå ýêñòðåìóìà äëÿ ôóíêöèé f(x) è f(x1, x2, . . . , xn)✳
✼✽✳ Ñôîðìóëèðóéòå äîñòàòî÷íûå óñëîâèÿ ýêñòðåìóìà äëÿ ôóíêöèé f(x)✱ ñâÿçàííûå ñî çíàêîì

f ′(x)✳
✼✾✳ Ñôîðìóëèðóéòå íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ âûïóêëîñòè âíèç ✭ââåðõ✮ ãðàôèêà

ôóíêöèè✱ ñâÿçàííûå ñî âòîðîé ïðîèçâîäíîé✳

✽✵✳ Ïîíÿòèå òî÷êè ïåðåãèáà è ïðàâèëî èõ îòûñêàíèÿ✳

✽✶✳ ❰ïèøèòå ïðàâèëî äèôôåðåíöèðîâàíèÿ îáðàòíûõ ôóíêöèé✳ Ïðèâåäèòå ïðèìåðû ïðèìåíåíèÿ
ýòîãî ïðàâèëà✳

✽✷✳ Ïîêàæèòå íà äâóõ✲òð➻õ ïðèìåðàõ êàê ïîëó÷åíû ïðîèçâîäíûå èç îñíîâíîé òàáëèöû✳

✽✸✳ ❰áúÿñíèòå ïàðàìåòðè÷åñêèé ñïîñîá çàäàíèÿ ôóíêöèé✳ ❰ïèøèòå ïðàâèëî äèôôåðåíöèðîâà✲
íèÿ ïàðàìåòðè÷åñêè çàäàííûõ ôóíêöèé✳

✽✹✳ Ïîÿñíèòå íåÿâíûé ñïîñîá çàäàíèÿ ôóíêöèé f ∶X ⊆ R → Y ⊆ R✳ Ïðàâèëî èõ äèôôåðåíöèðî✲
âàíèÿ✳

✽✺✳ Ïîÿñíèòå íåÿâíûé ñïîñîá çàäàíèÿ ôóíêöèé f ∶X ⊆ R2 → Y ⊆ R✳ Ïðàâèëî îòûñêàíèÿ ÷àñòíûõ
ïðîèçâîäíûõ ôóíêöèé✱ çàäàííûõ íåÿâíî✳

✽✻✳ ➬àïèøèòå óðàâíåíèå êàñàòåëüíîé ê êðèâîé ïðè ðàçëè÷íûõ ñïîñîáàõ å➻ çàäàíèÿ✳

✽✼✳ Óðàâíåíèå êàñàòåëüíîé ïëîñêîñòè è íîðìàëè ê ïîâåðõíîñòè✳

✽✽✳ ❰ïðåäåëåíèå ïåðâîîáðàçíîé✳ ➘îêàæèòå✱ ÷òî ëþáûå äâå ïåðâîîáðàçíûå îäíîé è òîé æå ôóíê✲
öèè îòëè÷àþòñÿ íà êîíñòàíòó✳

✽✾✳ Ïîíÿòèå íåîïðåäåë➻ííîãî èíòåãðàëà✳ Ñâîéñòâà íåîïðåäåë➻ííîãî èíòåãðàëà✳

✾✵✳ Ôóíêöèè êàêîãî êëàññà èìåþò ïåðâîîáðàçíûå❄ ×òî îçíà÷àþò ñëîâà ✧íåáåðóùèéñÿ èíòå✲
ãðàë✧❄

✾✶✳ Òàáëèöà èíòåãðàëîâ✳ ✃àê óáåäèòüñÿ â ñïðàâåäëèâîñòè ôîðìóë òàáëèöû❄

✻✷
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✾✷✳ Ïðîñòåéøèå ìåòîäû èíòåãðèðîâàíèÿ✿ íåïîñðåäñòâåííîå èíòåãðèðîâàíèå✱ ìåòîä ïîäâåäåíèÿ
ïîä çíàê äèôôåðåíöèàëà✳ Ïðèâåäèòå ïðèìåðû✳

✾✸✳ Ôîðìóëà èíòåãðèðîâàíèÿ ïî ÷àñòÿì✳ ➶ êàêèõ ñëó÷àÿõ å➻ ïðèìåíÿþò❄ Ïðèâåäèòå ïðèìåðû✳

✾✹✳ ❰òûñêàíèå èíòåãðàëîâ òèïà ∫ cosαx cosβxdx✱ ∫ cosαx sinβxdx✱ ∫ sinαx sinβxdx✳
✾✺✳ ✃àêàÿ ôóíêöèÿ íàçûâàåòñÿ äðîáíîé ðàöèîíàëüíîé❄ ➘àéòå îïðåäåëåíèå ïðàâèëüíîé è íåïðà✲

âèëüíîé ðàöèîíàëüíûõ äðîáåé✳

✾✻✳ ✃àêèå ðàöèîíàëüíûå äðîáè íàçûâàþòñÿ ýëåìåíòàðíûìè❄ ❒åòîäû èíòåãðèðîâàíèÿ ýëåìåí✲
òàðíûõ äðîáåé✳

✾✼✳ ✃àê ïðåäñòàâèòü ðàöèîíàëüíóþ äðîáü â âèäå ñóììû ýëåìåíòàðíûõ❄

✾✽✳ Ïðàâèëà èíòåãðèðîâàíèÿ âûðàæåíèé ∫ sinm x cosn xdx✱ m è n öåëûå✱ m > 0✱ n > 0✳ ➮íòåãðàëû
òèïà ∫ R(sinx, cosx)dx✳

✾✾✳ ➮íòåãðàëû òèïà ∫ R(x, r1

√
x, r2

√
x, . . . , rn

√
x)dx✱ ri ✖ öåëûå ïîëîæèòåëüíûå ÷èñëà✳ ➮íòåãðàëû

òèïà

∫ R(x,(ax + b
cx + d)

p1/q1

,(ax + b
cx + d)

p2/q2

, . . . ,(ax + b
cx + d)

pn/qn) dx.
✶✵✵✳ ➮íòåãðàëû✱ ñîäåðæàùèå

√
a2 − x2✱

√
x2 + a2✱ √x2 − a2✳

✶✵✶✳ ✃àê íàéäåíû èíòåãðàëû äîïîëíèòåëüíîé òàáëèöû✿

✶✳ ∫ eax dx❀ ✷✳ ∫ cos(ax)dx❀ ✸✳ ∫ sin(ax)dx❀
✹✳ ∫ dx

a2 + x2
❀ ✺✳ ∫ dx√

a2 − x2
❀ ✻✳ ∫ tgxdx❀

✼✳ ∫ ctgxdx❀ ✽✳ ∫ dx

sinx
❀ ✾✳ ∫ dx

cosx
❀

✶✵✳ ∫ dx

x2 − a2 ❀ ✶✶✳ ∫ lnxdx❀ ✶✷✳ ∫ arctgxdx✳
✶✵✷✳ Ïîíÿòèå îïðåäåë➻ííîãî èíòåãðàëà✳ Ïîñòðîåíèå èíòåãðàëüíîé ñóììû✳ ➹åîìåòðè÷åñêèé ñìûñë

îïðåäåë➻ííîãî èíòåãðàëà✳

✶✵✸✳ ✃àêèå ôóíêöèè èíòåãðèðóåìû ïî Ðèìàíó❄

✶✵✹✳ Ñâîéñòâà îïðåäåë➻ííîãî èíòåãðàëà✱ âûðàæåííûå ðàâåíñòâàìè✳

✶✵✺✳ Ñâîéñòâà îïðåäåë➻ííîãî èíòåãðàëà✱ âûðàæåííûå íåðàâåíñòâàìè✳

✶✵✻✳ Òåîðåìû î ñðåäíåì ✭ñâîéñòâà îïðåäåë➻ííîãî èíòåãðàëà✮✳

✶✵✼✳ ➮íòåãðàë ñ ïåðåìåííûì âåðõíèì ïðåäåëîì✳ Ñâîéñòâà ôóíêöèè I(x) = x∫
a

f(t)dt✳
✶✵✽✳ Ïîíÿòèå èíòåãðàëà✱ çàâèñÿùåãî îò ïàðàìåòðà✳

✶✵✾✳ ➘îêàçàòåëüñòâî ôîðìóëû ❮üþòîíà✲❐åéáíèöà✳

✶✶✵✳ Ôîðìóëà èíòåãðèðîâàíèÿ ïî ÷àñòÿì äëÿ îïðåäåë➻ííîãî èíòåãðàëà✳

✻✸
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✶✶✶✳ ➬àìåíà ïåðåìåííûõ â îïðåäåë➻ííîì èíòåãðàëå✳

✶✶✷✳ ➶û÷èñëåíèå ïëîùàäåé ôèãóð â äåêàðòîâûõ êîîðäèíàòàõ✳

✶✶✸✳ ➶û÷èñëåíèå äëèíû äóãè êðèâîé â äåêàðòîâûõ êîîðäèíàòàõ✳

✶✶✹✳ Ïîíÿòèå îáûêíîâåííîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ ïåðâîãî ïîðÿäêà è åãî ðåøåíèÿ✳

✶✶✺✳ Ïîñòàíîâêà çàäà÷è ✃îøè äëÿ îáûêíîâåííîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ ïåðâîãî ïî✲
ðÿäêà✳ ➹åîìåòðè÷åñêàÿ èíòåðïðåòàöèÿ çàäà÷è ✃îøè✳ Ïîíÿòèå îáùåãî✱ ÷àñòíîãî ðåøåíèé✳

✶✶✻✳ ❰ñíîâíûå òèïû äèôôåðåíöèàëüíûõ óðàâíåíèé ïåðâîãî ïîðÿäêà è àëãîðèòìû èõ ðåøåíèé✳

✶✶✼✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ ïîðÿäêà n✳ ❰ïðåäåëåíèå✳ ❰áùåå è ÷àñòíîå ðåøåíèÿ✳ Ïîñòà✲
íîâêà çàäà÷è ✃îøè äëÿ äèôôåðåíöèàëüíîãî óðàâíåíèÿ n✲îãî ïîðÿäêà✳

✶✶✽✳ Óðàâíåíèÿ âûñøèõ ïîðÿäêîâ✱ äîïóñêàþùèå ïîíèæåíèå ïîðÿäêà è àëãîðèòìû èõ ðåøåíèé✳

✶✶✾✳ ❐èíåéíîå îäíîðîäíîå äèôôåðåíöèàëüíîå óðàâíåíèå ïîðÿäêà n✳ ❰áùèé âèä✳ Ô✳ñ✳ð✳ Ñòðóê✲
òóðà îáùåãî ðåøåíèÿ✳

✶✷✵✳ ❐èíåéíîå íåîäíîðîäíîå äèôôåðåíöèàëüíîå óðàâíåíèå ïîðÿäêà n✳ ❰áùèé âèä✳ Ñòðóêòóðà
îáùåãî ðåøåíèÿ✳

✶✷✶✳ ❰òûñêàíèå ôóíäàìåíòàëüíîé ñèñòåìû è îáùåãî ðåøåíèÿ ëèíåéíîãî îäíîðîäíîãî äèôôåðåí✲
öèàëüíîãî óðàâíåíèÿ ïîðÿäêà n ñ ïîñòîÿííûìè êîýôôèöèåíòàìè✳

✶✷✷✳ Ïîäáîð ÷àñòíûõ ðåøåíèé ëèíåéíîãî íåîäíîðîäíîãî óðàâíåíèÿ ñ ïðàâîé ÷àñòüþ ñïåöèàëü✲
íîãî âèäà✳

✶✷✸✳ Ïëàí ðåøåíèÿ ❐❮➘Ó ñ ïîñòîÿííûìè êîýôôèöèåíòàìè è ïðàâîé ÷àñòüþ ñïåöèàëüíîãî âèäà✳

✶✷✹✳ ❰ïðåäåëåíèå íåñîáñòâåííûõ èíòåãðàëîâ ïåðâîãî ðîäà íà ïðîìåæóòêàõ [a,+∞)✱ (−∞, b]✳
✶✷✺✳ ❰ïðåäåëåíèå íåñîáñòâåííîãî èíòåãðàëà ïåðâîãî ðîäà íà ïðîìåæóòêå (−∞,+∞)✱ åãî ñõîäè✲

ìîñòü✳

✶✷✻✳ ➮ññëåäîâàíèå èíòåãðàëà

∞

∫
a

dx

xα
✳

✶✷✼✳ ❰ïèøèòå öèëèíäðè÷åñêóþ ñèñòåìó êîîðäèíàò✳ ✃îîðäèíàòíûå ïîâåðõíîñòè öèëèíäðè÷åñêîé
ñèñòåìû êîîðäèíàò✳

✶✷✽✳ ➬àïèøèòå ✭ïîëó÷èòå✮ ôîðìóëû✱ âûðàæàþùèå äåêàðòîâû êîîðäèíàòû òî÷êè ÷åðåç öèëèí✲
äðè÷åñêèå✳

✶✷✾✳ ❰ïèøèòå ñôåðè÷åñêóþ ñèñòåìó êîîðäèíàò✳ ✃îîðäèíàòíûå ïîâåðõíîñòè ñôåðè÷åñêîé ñèñòå✲
ìû êîîðäèíàò✳

✶✸✵✳ ➬àïèøèòå ✭ïîëó÷èòå✮ ôîðìóëû✱ âûðàæàþùèå äåêàðòîâû êîîðäèíàòû òî÷êè ÷åðåç ñôåðè÷å✲
ñêèå✳

✶✸✶✳ ➘àéòå îïðåäåëåíèå óðàâíåíèÿ ïîâåðõíîñòè îòíîñèòåëüíî äåêàðòîâîé ñèñòåìû êîîðäèíàò✳
✃àêèå ïîâåðõíîñòè èçó÷åíû â äàííîì êóðñå❄
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✶✸✷✳ ➘àéòå îïðåäåëåíèå ñôåðû✳ ➬àïèøèòå óðàâíåíèå ñôåðû ñ öåíòðîì â òî÷êå M0(x0, y0, z0) ðà✲
äèóñà R✳

✶✸✸✳ ❒åòîä ñå÷åíèé✳ ✃àê åãî ïðèìåíÿþò äëÿ èññëåäîâàíèÿ ïîâåðõíîñòåé❄ Ïîêàçàòü íà ïðèìåðå✳

✶✸✹✳ ❰õàðàêòåðèçóéòå ïîâåðõíîñòè✱ çàäàâàåìûå óðàâíåíèÿìè âèäà F (x, y) = 0✱ F (x, z) = 0✱
F (y, z) = 0✳

■■■ ñåìåñòð

✶✳ Ïîíÿòèå èíòåãðàëà ïî ôèãóðå✳ Ïîñòðîåíèå èíòåãðàëüíîé ñóììû✳

✷✳ Ñâîéñòâà èíòåãðàëà ïî ôèãóðå✳

✸✳ ➶û÷èñëåíèå êðèâîëèíåéíûõ èíòåãðàëîâ ïåðâîãî ðîäà✳

✹✳ ❰ðèåíòèðîâàííûå êðèâûå✳ ➶û÷èñëåíèå êðèâîëèíåéíûõ èíòåãðàëîâ âòîðîãî ðîäà✳

✺✳ Ïîíÿòèå âåêòîðíîãî ïîëÿ✳ Ðàáîòà âåêòîðíîãî ïîëÿ✳

✻✳ Öèðêóëÿöèÿ âåêòîðíîãî ïîëÿ✳ Ðîòîð âåêòîðíîãî ïîëÿ✳

✼✳ Óñëîâèÿ íåçàâèñèìîñòè êðèâîëèíåéíûõ èíòåãðàëîâ îò ïóòè èíòåãðèðîâàíèÿ✳

✽✳ Ïîòåíöèàëüíûå ïîëÿ✳ ❰òûñêàíèå ïîòåíöèàëà ïîëÿ✳

✾✳ ✃àê ñòðîèòñÿ èíòåãðàëüíàÿ ñóììà Ðèìàíà îò ôóíêöèè f(z)❄ ➘àéòå îïðåäåëåíèå èíòåãðàëà
Ðèìàíà îò ôóíêöèè f(z)✳

✶✵✳ Ïîëó÷èòå âû÷èñëèòåëüíûå ôîðìóëû äëÿ ∫
L

f(z)dz✳ ❰áùèé ñëó÷àé✳
✶✶✳ Òåîðåìà ✃îøè äëÿ îäíîñâÿçíîé îáëàñòè✳ ❮åçàâèñèìîñòü èíòåãðàëà àíàëèòè÷åñêîé ôóíêöèè

îò ïóòè èíòåãðèðîâàíèÿ✳

✶✷✳ Ñóùåñòâîâàíèå ïåðâîîáðàçíîé äëÿ àíàëèòè÷åñêîé ôóíêöèè✳ Ôîðìóëà ❮üþòîíà✲❐åéáíèöà✳

✶✸✳ ➹åîìåòðè÷åñêèé ñìûñë äâîéíîãî èíòåãðàëà✳ ➶û÷èñëåíèå äâîéíîãî èíòåãðàëà â äåêàðòîâûõ
êîîðäèíàòàõ✳

✶✹✳ ➘âîéíîé èíòåãðàë â ïîëÿðíûõ êîîðäèíàòàõ✳ Ïåðåõîä èç äåêàðòîâîé ñèñòåìû êîîðäèíàò â
ïîëÿðíóþ✳

✶✺✳ ➶ êàêèõ ñëó÷àÿõ äâîéíîé èíòåãðàë âûðàæàåòñÿ ÷åðåç ïîâòîðíûé ñ ïîñòîÿííûìè ïðåäåëàìè
èíòåãðèðîâàíèÿ❄

✶✻✳ ➹åîìåòðè÷åñêèé ñìûñë òðîéíîãî èíòåãðàëà✳ Òðîéíîé èíòåãðàë â äåêàðòîâûõ êîîðäèíàòàõ✳

✶✼✳ Òðîéíîé èíòåãðàë â öèëèíäðè÷åñêîé ñèñòåìå êîîðäèíàò✳ Ïåðåõîä èç äåêàðòîâîé ñèñòåìû
êîîðäèíàò â öèëèíäðè÷åñêóþ✳

✶✽✳ Òðîéíîé èíòåãðàë â ñôåðè÷åñêîé ñèñòåìå êîîðäèíàò✳ Ïåðåõîä èç äåêàðòîâîé ñèñòåìû êîîð✲
äèíàò â ñôåðè÷åñêóþ✳

✶✾✳ ➶ êàêèõ ñëó÷àÿõ òðîéíîé èíòåãðàë âûðàæàåòñÿ ÷åðåç ïîâòîðíûé ñ ïîñòîÿííûìè ïðåäåëàìè
èíòåãðèðîâàíèÿ❄

✻✺
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✷✵✳ Ôîðìóëà äëÿ âû÷èñëåíèÿ ïëîùàäè ïîâåðõíîñòè✳

✷✶✳ ➶û÷èñëèòåëüíûå ôîðìóëû äëÿ ïîâåðõíîñòíîãî èíòåãðàëà ïåðâîãî ðîäà✳

✷✷✳ ➶û÷èñëèòåëüíûå ôîðìóëû äëÿ ïîâåðõíîñòíîãî èíòåãðàëà âòîðîãî ðîäà✳

✷✸✳ Ïîòîê âåêòîðíîãî ïîëÿ ÷åðåç ïîâåðõíîñòü✳ ➘èâåðãåíöèÿ âåêòîðíîãî ïîëÿ✳

✷✹✳ ➮íòåãðàëüíûå ôîðìóëû✿ ➹ðèíà✱ Ñòîêñà✱ ❰ñòðîãðàäñêîãî✲➹àóññà✳

✷✺✳ ➘àéòå îïðåäåëåíèå ÷èñëîâîãî ðÿäà✳ Ñõîäèìîñòü è ñóììà ÷èñëîâîãî ðÿäà✳ Ïîíÿòèå ÷àñòè÷íîé
ñóììû è îñòàòêà ÷èñëîâîãî ðÿäà✳

✷✻✳ Ñôîðìóëèðóéòå íåîáõîäèìîå óñëîâèå ñõîäèìîñòè ÷èñëîâîãî ðÿäà✳ ✃àê åãî ïðèìåíÿþò ïðè
ðåøåíèè êîíêðåòíûõ çàäà÷❄

✷✼✳ ➘àéòå îïðåäåëåíèå óñëîâíîé è àáñîëþòíîé ñõîäèìîñòè✳ ➶ ÷➻ì çàêëþ÷àåòñÿ îñíîâíîå îòëè÷èå
óñëîâíî è àáñîëþòíî ñõîäÿùèõñÿ ðÿäîâ❄

✷✽✳ Ýòàëîííûå ðÿäû✳ Ñôîðìóëèðóéòå ïðèçíàê ñðàâíåíèÿ â ïðåäåëüíîé ôîðìå✳

✷✾✳ Ñôîðìóëèðóéòå ïðèçíàê ➘àëàìáåðà â ïðåäåëüíîé ôîðìå✳

✸✵✳ Ñôîðìóëèðóéòå ðàäèêàëüíûé ïðèçíàê ✃îøè â ïðåäåëüíîé ôîðìå✳

✸✶✳ ➘àéòå îïðåäåëåíèå çíàêî÷åðåäóþùåãîñÿ ðÿäà è ñôîðìóëèðóéòå òåîðåìó ❐åéáíèöà î åãî
ñõîäèìîñòè✳

✸✷✳ Ïîíÿòèå ñòåïåííîãî ðÿäà è åãî îáëàñòè ñõîäèìîñòè✳

✸✸✳ Òåîðåìà î ðàçëîæåíèè àíàëèòè÷åñêîé ôóíêöèè â ðÿä Òåéëîðà✳ Ïðàêòè÷åñêèå ñïîñîáû ðàç✲
ëîæåíèÿ ôóíêöèè â ðÿä Òåéëîðà✳

✸✹✳ Ïî÷ëåííîå äèôôåðåíöèðîâàíèå è èíòåãðèðîâàíèå ôóíêöèîíàëüíîãî ðÿäà✳

✸✺✳ ✃àê ïðèìåíÿþò ðÿäû Òåéëîðà â ïðèáëèæ➻ííûõ âû÷èñëåíèÿõ❄

✸✻✳ ✃àê íà ïðàêòèêå óñòàíîâèò àíàëèòè÷íîñòü ôóíêöèè❄ Ñôîðìóëèðóéòå ñîîòâåòñòâóþùèå ñâîé✲
ñòâà è

✸✼✳ Ïîíÿòèå ðÿäà ❐îðàíà✳ ➴ãî ñòðîåíèå✳ ❰áëàñòü ñõîäèìîñòè ðÿäà ❐îðàíà✳

✸✽✳ Ïîíÿòèå íóëÿ àíàëèòè÷åñêîé ôóíêöèè è åãî êðàòíîñòè✳ Ñôîðìóëèðóéòå òåîðåìó î ïîâåäå✲
íèè ðÿäà Òåéëîðà â îêðåñòíîñòè ♠✲êðàòíîãî íóëÿ✳ ✃àê ïðàêòè÷åñêè íàéòè êðàòíîñòü íóëÿ❄

✸✾✳ ➘àéòå îïðåäåëåíèå îñîáîé òî÷êè àíàëèòè÷åñêîé ôóíêöèè è ïðèâåäèòå èõ êëàññèôèêàöèþ✳

✹✵✳ Õàðàêòåðèñòèêà êîíå÷íîé îñîáîé òî÷êè ñ ïîìîùüþ ðàçëîæåíèÿ â ðÿäà ❐îðàíà â îêðåñòíîñòè
ýòîé òî÷êè✳

✹✶✳ ➘àòü îïðåäåëåíèå âû÷åòà✳ Ñâÿçü âû÷åòà ñ ðàçëîæåíèåì â ðÿä ❐îðàíà✳

✹✷✳ Ñôîðìóëèðóéòå òåîðåìó î ñâÿçè ìåæäó íóëÿìè è ïîëþñàìè✳

✹✸✳ ➬àïèøèòå ôîðìóëó âû÷èñëåíèÿ âû÷åòà îòíîñèòåëüíî ïðîñòîãî ïîëþñà ✭äâå ôîðìóëû✮✳ ➬à✲
ïèøèòå ôîðìóëó âû÷èñëåíèÿ âû÷åòà îòíîñèòåëüíî ♠✲êðàòíîãî ïîëþñà✳

✻✻
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✹✹✳ Ñôîðìóëèðóéòå îñíîâíóþ òåîðåìó î âû÷åòàõ✳

✹✺✳ ✃àê ïðèìåíÿþò âû÷åòû äëÿ âû÷èñëåíèÿ èíòåãðàëîâ ïî çàìêíóòîìó êîíòóðó❄

✹✻✳ ➶û÷èñëåíèå íåñîáñòâåííûõ èíòåãðàëîâ ñ ïîìîùüþ âû÷åòîâ✳

✹✼✳ ✃àê íàõîäÿò ✧îáðàòíîå ïðåîáðàçîâàíèå ❐àïëàñà✧ ñ ïîìîùüþ âû÷åòîâ❄

✹✽✳ Ðåøåíèå ëèíåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé ñ ïîñòîÿííûìè êîýôôèöèåíòàìè îïåðà✲
òîðíûì ìåòîäîì✳

✹✾✳ ✃àêèå ➶û çíàåòå ñïîñîáû îòûñêàíèÿ îðèãèíàëà ïî åãî èçîáðàæåíèþ❄ Ïîÿñíèòå✱ êàê ïðèìå✲
íÿòü òàáëèöó îðèãèíàëîâ è èçîáðàæåíèé è ñâîéñòâà ïðåîáðàçîâàíèÿ ❐àïëàñà✳

✺✵✳ ❰ïèøèòå îáùèé âèä ðÿäà Ôóðüå ïî îñíîâíîé òðèãîíîìåòðè÷åñêîé ñèñòåìå✳

✺✶✳ ➬àïèøèòå ôîðìóëó äëÿ îòûñêàíèÿ êîýôôèöèåíòîâ òðèãîíîìåòðè÷åñêîãî ðÿäà Ôóðüå✳

✺✷✳ Ñôîðìóëèðóéòå òåîðåìó ➘èðèõëå î ïðåäñòàâèìîñòè ôóíêöèè òðèãîíîìåòðè÷åñêèì ðÿäîì
Ôóðüå✳

✺✸✳ ➶èä êîýôôèöèåíòîâ òðèãîíîìåòðè÷åñêîãî ðÿäà Ôóðüå äëÿ ÷➻òíûõ è íå÷➻òíûõ ôóíêöèé✳

✺✹✳ ➬àïèøèòå âèä ðÿäà Ôóðüå ïî ãàðìîíè÷åñêèì êîëåáàíèÿì✳

✺✺✳ Ïîíÿòèå îá àìïëèòóäíîì✱ ôàçîâîì ñïåêòðàõ ïåðèîäè÷åñêîé ôóíêöèè✳

✺✻✳ Óêàæèòå ñèñòåìó ôóíêöèè äëÿ çàïèñè ðÿäà Ôóðüå â êîìïëåêñíîé ôîðìå✳

✺✼✳ ➬àïèøèòå ðÿä Ôóðüå â êîìïëåêñíîé ôîðìå✳ ✃àê âûðàæàþòñÿ åãî êîýôôèöèåíòû❄

✺✽✳ Ñïåêòðàëüíûé àíàëèç ïåðèîäè÷åñêîé ôóíêöèè ñ ïîìîùüþ ðÿäà Ôóðüå â êîìïëåêñíîé ôîð✲
ìå✳

✺✾✳ Ïðèâåäèòå ïðèìåðû êëàññîâ ôóíêöèé îáðàçóþùèõ ëèíåéíîå ïðîñòðàíñòâî✳

✻✵✳ ➘àéòå îïðåäåëåíèå ïîíÿòèÿ áàçèñà äëÿ áåñêîíå÷íîìåðíîãî ëèíåéíîãî ïðîñòðàíñòâà✳

✻✶✳ ➘àéòå îïðåäåëåíèå ïîíÿòèÿ ñêàëÿðíîãî ïðîèçâåäåíèÿ äâóõ ôóíêöèé✳

✻✷✳ ➘àéòå îïðåäåëåíèå íîðìû ôóíêöèè✳

✻✸✳ ➘àéòå îïðåäåëåíèå îðòîãîíàëüíîé ñèñòåìû ôóíêöèé✳

✻✹✳ Ïðèâåäèòå ïðèìåðû îðòîãîíàëüíûõ ñèñòåì ôóíêöèé✳

✻✺✳ ➬àïèøèòå îñíîâíóþ òðèãîíîìåòðè÷åñêóþ ñèñòåìó ôóíêöèé✳ Óêàæèòå íîðìó ýòèõ ôóíêöèé✳

✻✻✳ ✃àê íàéòè êîýôôèöèåíòû ðÿäà Ôóðüå ïî ïðîèçâîëüíîé ñèñòåìå ôóíêöèé❄

✻✼✳ ×òî íàçûâàåòñÿ ñðåäíåêâàäðàòè÷íûì îòêëîíåíèåì ôóíêöèè f(x) îò ôóíêöèè g(x)❄ ➶ ÷➻ì
çàêëþ÷àåòñÿ ýêñòðåìàëüíîå ñâîéñòâî ìíîãî÷ëåíîâ Ôóðüå❄

✹ ❒åòîäè÷åñêèå ìàòåðèàëû
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➘ëÿ îáåñïå÷åíèÿ ïðîöåññà îáó÷åíèÿ è ðåøåíèÿ çàäà÷ îáó÷åíèÿ èñïîëüçóþòñÿ ñëåäóþùèå ìà✲
òåðèàëû✿
ìåòîäè÷åñêèå ìàòåðèàëû✱ îïðåäåëÿþùèå ïðîöåäóðû îöåíèâàíèÿ çíàíèé✱ óìåíèé✱ íàâûêîâ è ✭èëè✮
îïûòà äåÿòåëüíîñòè✱ õàðàêòåðèçóþùèõ ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèé✱ â ñîñòàâå ñîãëàñíî
ïóíêòó ✶✷ ðàáî÷åé ïðîãðàììû✿

❰ñíîâíàÿ ëèòåðàòóðà

✶✳ ❒àãàçèííèêîâà ➚✳❐✳✱ ❒àãàçèííèêîâ ❐✳➮✳ ❐èíåéíàÿ àëãåáðà✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ✿ ó÷åá✲
íîå ïîñîáèå✳ ✕ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✶✵✳ ✲ ✶✼✻ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✹

✷✳ ❒àãàçèííèêîâ ❐✳➮✳✱ ➶ûñøàÿ ìàòåìàòèêà ■■■✳ Ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳ Ðÿäû✳
➮íòåãðàëüíûå ïðåîáðàçîâàíèÿ✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✶✷✳ ✲ ✷✵✻ ñ✳
❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✺✽

✸✳ ❒àãàçèííèêîâ ❐✳➮✳✱ ❒àãàçèííèêîâ ➚✳❐✳ ➘èôôåðåíöèàëüíîå èñ÷èñëåíèå✿ ó÷åáíîå ïîñîáèå✳ ✲
Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✶✾✶ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✻

✹✳ ➴ëüöîâ ➚✳➚✳ ➴ëüöîâà Ò✳➚✳ ➮íòåãðàëüíîå èñ÷èñëåíèå✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ Ýëü✲✃îíòåíò✱
✷✵✶✸✳ ✲ ✶✸✽ñ✳ ❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✻✵✻✸

✺✳ ✺✳ ➴ëüöîâ ➚✳➚✳ ➴ëüöîâà Ò✳➚✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ Ýëü✲
✃îíòåíò✱ ✷✵✶✸✳ ✲ ✶✵✹ñ✳ ❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✻✵✻✷

✻✳ ✃óçíåöîâ ❰✳ Ï✳ ➘èñêðåòíàÿ ìàòåìàòèêà äëÿ èíæåíåðà✿ ó÷åáíèê✳ ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✵✾✳ ✕ ✹✵✵
ñ✳ ❤tt♣✿✴✴❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴❝✐❞❂✹✾✫♣❧✶❴✐❞❂✷✷✵

✼✳ Øåâåëåâ Þ✳Ï✳ ➘èñêðåòíàÿ ìàòåìàòèêà✿ ó÷åáíîå ïîñîáèå ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✵✽✳ ✕ ✺✾✷ ñ✳
❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✹✸✼

➘îïîëíèòåëüíàÿ ëèòåðàòóðà

✶✳ ➪åêëåìèøåâ ➘✳➶✳ ✃óðñ àíàëèòè÷åñêîé ãåîìåòðèè è ëèíåéíîé àëãåáðû✿ ó÷åáíèê✳ ✲ ÑÏá✳✿
❐àíü✱ ✷✵✶✺✳ ✲ ✹✹✺ ñ✳ ❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✺✽✶✻✷

✷✳ Ôèõòåíãîëüö ➹✳❒✳ ✃óðñ äèôôåðåíöèàëüíîãî è èíòåãðàëüíîãî èñ÷èñëåíèÿ✳ ➶ ✸✲õ òò✳ Òîì ✶✿
ó÷åáíèê✳ ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✶✻✳ ✲ ✻✵✽ ñ✳ ❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✼✶✼✻✽

✸✳ Ôèõòåíãîëüö ➹✳❒✳ ✃óðñ äèôôåðåíöèàëüíîãî è èíòåãðàëüíîãî èñ÷èñëåíèÿ✳ ➶ ✸✲õ òò✳ Òîì ✷✿
ó÷åáíèê✳ ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✶✻✳ ✲ ✽✵✵ ñ✳ ❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✼✶✼✻✾

✹✳ Ôèõòåíãîëüö ➹✳❒✳ ✃óðñ äèôôåðåíöèàëüíîãî è èíòåãðàëüíîãî èñ÷èñëåíèÿ✳ ➶ ✸✲õ òò✳ Òîì ✷✿
ó÷åáíèê✳ ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✵✾✳ ✲ ✻✺✼ ñ✳ ❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✹✵✾

✺✳ ➘åìèäîâè÷ ➪✳Ï✳✱ ❒îäåíîâ ➶✳Ï✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ✿ ó÷åáíîå ïîñîáèå✳ ✲ ÑÏá✳✿
❐àíü✱ ✷✵✵✽✳ ✲ ✷✼✼ ñ✳ ❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✶✷✻

✻✳ Ïåòðóøêî ➮✳❒✳ ✃óðñ âûñøåé ìàòåìàòèêè✳ Òåîðèÿ ôóíêöèé êîìïëåêñíîé ïåðåìåííîé✿ ó÷åá✲
íîå ïîñîáèå✳ ÑÏá✳✿ ❐àíü✱ ✷✵✶✵✳ ✲ ✸✻✹ ñ✳ ❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✺✷✻

✼✳ ❮îâèêîâ Ô✳➚✳ ➘èñêðåòíàÿ ìàòåìàòèêà äëÿ ïðîãðàììèñòîâ✿ ó÷åáíîå ïîñîáèå✳ ✲ Ïèòåð✱ ✷✵✵✼✳
✲ ✸✻✸ñ✳ ✽✵ ýêçåìïëÿðîâ

✻✽
16334



Ïðàêòè÷åñêèå çàíÿòèÿ ïðîâîäÿòñÿ ïî ó÷åáíûì ïîñîáèÿì✿

✶✳ ❒àãàçèííèêîâ ❐✳➮✳ ❒àãàçèííèêîâà ➚✳❐✳ ➶ûñøàÿ ìàòåìàòèêà ■✳ Ïðàêòèêóì ïî ëèíåéíîé
àëãåáðå è àíàëèòè÷åñêîé ãåîìåòðèè✿ Ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✶✻✸ ñ✳ ✭✾✼
ýêç✳✮ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴♣✉❜❧✐❝❛t✐♦♥s✴✸✼

✷✳ ❒àãàçèííèêîâ ❐✳➮✳ ❒àãàçèííèêîâ ➚✳❐✳ ➶ûñøàÿ ìàòåìàòèêà ■✳ Ïðàêòèêóì ïî äèôôåðåí✲
öèàëüíîìó èñ÷èñëåíèþ✿ Ó÷åáíîå ïîñîáèå ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✷✶✷ ñ✳ Ýêçåìïëÿðîâ â
áèáëèîòåêå ÒÓÑÓÐà✿ ✾✾✳

✸✳ ➴ëüöîâ ➚✳➚✳ ➴ëüöîâà Ò✳➚✳ ➮íòåãðàëüíîå èñ÷èñëåíèå✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ Ýëü✲✃îíòåíò✱
✷✵✶✸✳ ✲ ✶✸✽ñ✳ ❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✻✵✻✸

✹✳ ➴ëüöîâ ➚✳➚✳ ➴ëüöîâà Ò✳➚✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ✿ ó÷åáíîå ïîñîáèå ✳ ✲ Òîìñê✿ Ýëü✲
✃îíòåíò✱ ✷✵✶✸✳ ✲ ✶✵✹ñ✳ ❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✻✵✻✷

✺✳ ❒àãàçèííèêîâ ❐✳➮✳✱ ➶ûñøàÿ ìàòåìàòèêà ■■■✳ Ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳ Ðÿäû✳
➮íòåãðàëüíûå ïðåîáðàçîâàíèÿ✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✶✷✳ ✲ ✷✵✻ ñ✳
❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✺✽

✻✳ Øåâåëåâ Þ✳Ï✳ ➘èñêðåòíàÿ ìàòåìàòèêà✿ ó÷åáíîå ïîñîáèå ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✵✽✳ ✕ ✺✾✷ ñ✳
❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✹✸✼

ìåòîäè÷åñêèå ìàòåðèàëû✱ îïðåäåëÿþùèå ïðîöåäóðû îöåíèâàíèÿ çíàíèé✱ óìåíèé✱ íàâûêîâ è
✭èëè✮ îïûòà äåÿòåëüíîñòè✱ õàðàêòåðèçóþùèõ ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèé✱ â ñîñòàâå✿

➬àäàíèÿ íà êîíòðîëüíûå ðàáîòû è èíäèâèäóàëüíûå çàäàíèÿ
ïðèâåäåíû â êàæäîì èç ñëåäóþùèõ ó÷åáíûõ ïîñîáèé✿

✶✳ ❒àãàçèííèêîâà ➚✳❐✳✱ ❒àãàçèííèêîâ ❐✳➮✳ ❐èíåéíàÿ àëãåáðà✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ✿ ó÷åá✲
íîå ïîñîáèå✳ ✕ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✶✵✳ ✲ ✶✼✻ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✹

✷✳ ❒àãàçèííèêîâ ❐✳➮✳✱ ➶ûñøàÿ ìàòåìàòèêà ■■■✳ Ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳ Ðÿäû✳
➮íòåãðàëüíûå ïðåîáðàçîâàíèÿ✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✶✷✳ ✲ ✷✵✻ ñ✳
❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✺✽

✸✳ ❒àãàçèííèêîâ ❐✳➮✳✱ ❒àãàçèííèêîâ ➚✳❐✳ ➘èôôåðåíöèàëüíîå èñ÷èñëåíèå✿ ó÷åáíîå ïîñîáèå✳ ✲
Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✶✾✶ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✻

✹✳ ➴ëüöîâ ➚✳➚✳ ➴ëüöîâà Ò✳➚✳ ➘èôôåðåíöèàëüíûå óðàâíåíèÿ✿ ó÷åáíîå ïîñîáèå✳ ✲ Òîìñê✿ Ýëü✲
✃îíòåíò✱ ✷✵✶✸✳ ✲ ✶✵✹ñ✳ ❤tt♣s✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✻✵✻✷

✺✳ Øåâåëåâ Þ✳Ï✳ ➘èñêðåòíàÿ ìàòåìàòèêà✿ ó÷åáíîå ïîñîáèå ✲ ÑÏá✳✿ ❐àíü✱ ✷✵✵✽✳ ✕ ✺✾✷ ñ✳
❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✹✸✼

✻✾
16334


