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1. ɐɟɥɢ ɢ ɡɚɞɚɱɢ ɞɢɫɰɢɩɥɢɧɵ: ɰɟɥɶɸ ɤɭɪɫɚ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ ɥɢɧɟɣ-
ɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ; ɦɟɬɨɞɨɜ, ɫɩɨɫɨɛɨɜ ɢ ɫɪɟɞɫɬɜ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟ-
ɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɯ ɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢ-
ɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɜɤɥɸɱɚɹ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ. ȼ ɡɚɞɚɱɢ ɤɭɪɫɚ ɜɯɨɞɹɬ: ɨɜɥɚɞɟɧɢɟ ɦɟɬɨɞɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɥɭɱɟ-
ɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ 

ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ; ɦɟɬɨɞɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɪɚɡɜɢɬɢɟ ɥɨ-
ɝɢɱɟɫɤɨɝɨ 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: ɥɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ ɢ ɝɟɨɦɟɬɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ 
ɜɚɪɢɚɬɢɜɧɨɣ ɱɚɫɬɢ ɞɢɫɰɢɩɥɢɧ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɨɝɨ ɰɢɤɥɚ. Ⱦɥɹ ɢɡɭɱɟ-
ɧɢɹ ɤɭɪɫɚ ɧɟɨɛɯɨɞɢɦɨ ɬɜɟɪɞɨɟ ɡɧɚɧɢɟ ɫɬɭɞɟɧɬɚɦɢ ɛɚɡɨɜɨɝɨ ɤɭɪɫɚ ɦɚɬɟɦɚɬɢɤɢ ɫɪɟɞɧɟɣ 
ɲɤɨɥɵ. Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ ɢ ɝɟɨɦɟɬɪɢɹ ɩɪɢɡɜɚɧɚ ɞɚɬɶ ɫɬɭɞɟɧɬɚɦ ɡɧɚɧɢɹ ɢ ɧɚɜɵɤɢ, ɤɨɬɨɪɵɟ 

ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɢɫɰɢɩɥɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɰɢɤɥɚ, ɜ ɭɱɟɛɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɟ. 
3. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ: 
ɩɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɧɚɩɪɚɜɥɟɧ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɟɬɟɧɰɢɣ: 
ɈɄ-7 - «ȼɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɚɦɨɨɛɪɚɡɨɜɚ-
ɧɢɸ» 

ɈɉɄ-3 - «ȼɵɩɭɫɤɧɢɤ ɞɨɥɠɟɧ ɨɛɥɚɞɚɬɶ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɫɩɨ-
ɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ» 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ: 
ɡɧɚɬɶ: ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ; ɦɟɬɨɞɵ, ɫɩɨɫɨɛɵ 

ɢ ɫɪɟɞɫɬɜɚ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɟ ɜ 
ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɜɤɥɸɱɚɹ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ 
ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 
 
ɭɦɟɬɶ: ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ, ɫɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɟ ɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɞɥɹ ɪɟ-
ɲɟɧɢɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ, ɞɥɹ ɨɫɜɨɟɧɢɹ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɭɱɟɛɧɵɦ ɩɥɚ-
ɧɨɦ, ɢ ɪɟɲɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ. ɉɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɣ ɥɢɬɟɪɚɬɭɪɨɣ. 
 

ɜɥɚɞɟɬɶ: ɦɟɬɨɞɚɦɢ, ɫɩɨɫɨɛɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɥɭɱɟɧɢɹ, ɯɪɚɧɟɧɢɹ, ɩɟɪɟɪɚɛɨɬɤɢ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ, ɜɤɥɸ-
ɱɚɹ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ; ɧɚɜɵɤɚɦɢ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɚɦɨɨɛɪɚɡɨ-
ɜɚɧɢɹ ɞɥɹ ɢɡɭɱɟɧɢɹ ɜɨɩɪɨɫɨɜ, ɤɚɫɚɸɳɢɯɫɹ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 
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4. Ɉɛɴɟɦ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ 
Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɞɢɫɰɢɩɥɢɧɵ ɫɨɫɬɚɜɥɹɟɬ   6  ɡɚɱɟɬɧɵɯ ɟɞɢɧɢɰ. 
 

ȼɢɞ ɭɱɟɛɧɨɣ ɪɚɛɨɬɵ ȼɫɟɝɨ ɱɚɫɨɜ 
ɋɟɦɟɫɬɪɵ 

1 2 3  

Ⱥɭɞɢɬɨɪɧɵɟ ɡɚɧɹɬɢɹ (ɜɫɟɝɨ) 100 100    

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʌɟɤɰɢɢ 36 36    

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ (ɅɊ)      

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ (ɉɁ) 52 52    

ɋɟɦɢɧɚɪɵ (ɋ)      

Ʉɨɥɥɨɤɜɢɭɦɵ (Ʉ) 4 4    

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ/(ɪɚɛɨɬɚ) (ɚɭɞɢɬɨɪɧɚɹ ɧɚɝɪɭɡɤɚ)      

Дɪɭɝɢɟ ɜɢɞɵ ɚɭɞɢɬɨɪɧɨɣ ɪɚɛɨɬɵ      

Ʉɨɧɬɪɨɥɶɧɵɟ ɪɚɛɨɬɵ 8 8    

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ (ɜɫɟɝɨ) 80 80    

ȼ ɬɨɦ ɱɢɫɥɟ:      

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ (ɪɚɛɨɬɚ) (ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ)      

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɢɟ ɪɚɛɨɬɵ      

Ɋɟɮɟɪɚɬ      

Дɪɭɝɢɟ ɜɢɞɵ ɫɚɦɨɫɬɨяɬɟɥɶɧɨɣ ɪɚɛɨɬɵ      

ɉɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ 54 54    

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɵɦ ɪɚɛɨɬɚɦ 16 16    

ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ 10 10    

      

ȼɢɞ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ -ɷɤɡɚɦɟɧ 36 36    

Ɉɛɳɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɱɚɫ 216 216    

 Ɂɚɱɟɬɧɵɟ  ȿɞɢɧɢɰɵ Ɍɪɭɞɨɟɦɤɨɫɬɢ 6 6    
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5. ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

5.1. Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɜɢɞɵ ɡɚɧɹɬɢɣ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɞɢɫɰɢɩɥɢɧɵ 

Ʌ
ɟɤ

ɰɢ
ɢ 

Ʌ
ɚɛ

ɨɪ
ɚɬ

. 
ɡɚ

ɧɹ
ɬɢ

ɹ 

ɉ
ɪɚ

ɤɬ
ɢɱ

. 
ɡɚ

ɧɹ
ɬɢ

ɹ 

Ʉɭ
ɪɫ

ɨɜ
ɨɣ

 ɉ
/Ɋ

 
(Ʉ

Ɋɋ
) 

ɋɚ
ɦɨ

ɫɬ
. ɪ

ɚɛ
ɨɬ

ɚ 
ɫɬ

ɭɞ
ɟɧ

ɬɚ
 

ȼɫ
ɟɝ

ɨ 
ɱɚ

ɫ.
 (ɛ

ɟɡ
 

ɷɤ
ɡɚ

ɦ)
 Ɏɨɪɦɢɪɭɟ-

ɦɵɟ ɤɨɦɩɟ-
ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 

1. ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜ. Ɇɚɬɪɢ-
ɰɵ, ɨɩɪɟɞɟɥɢɬɟɥɢ, ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢ-
ɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 

12  24  25 61 ɈɄ-7, 

ɈɉɄ-3  

2. ɗɥɟɦɟɧɬɵ ɜɟɤɬɨɪɧɨɣ ɚɥɝɟɛɪɵ. 
Ɉɫɧɨɜɵ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 

12  24  25 61 ɈɄ-7, 

ɈɉɄ-3 

3. Ɏɭɧɤɰɢɢ ɜ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ 8  6  10 24 ɈɄ-7, 

ɈɉɄ-3  

4. Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ. Ɏɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟ-
ɪɟɦɟɧɧɨɝɨ 

4  10  20 34 ɈɄ-7, 

ɈɉɄ-3 

 ȼɋȿȽɈ 36  64  80 180  

 

 

5.2. ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɞɢɫɰɢɩɥɢɧɵ (ɩɨ ɥɟɤɰɢɹɦ) 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɡɞɟɥɨɜ 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ 
Ɍɪɭɞɨɟɦ-

ɤɨɫɬɶ (ɱɚɫ.) 

Ɏɨɪɦɢɪɭɟ-
ɦɵɟ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 
1. ɗɥɟɦɟɧɬɵ ɬɟɨ-

ɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. 
Ɇɚɬɪɢɰɵ, ɨɩɪɟ-
ɞɟɥɢɬɟɥɢ, ɫɢ-
ɫɬɟɦɵ ɥɢɧɟɣ-
ɧɵɯ ɚɥɝɟɛɪɚɢ-
ɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ 

Ɇɚɬɪɢɰɵ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ. Ɉɩɪɟɞɟɥɢɬɟɥɶ. Ɋɟ-
ɲɟɧɢɟ ɦɚɬɪɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ʌɢɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɫɢɫɬɟɦ ɜɟɤɬɨɪɨɜ. Ɋɚɡɦɟɪɧɨɫɬɶ ɥɢɧɟɣɧɨɝɨ ɩɪɨɫɬɪɚɧ-
ɫɬɜɚ, ɛɚɡɢɫ ɢ ɤɨɨɪɞɢɧɚɬɵ. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. ɋɨɜ-
ɦɟɫɬɧɨɫɬɶ ɢ ɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ. 
Ɋɟɲɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ: ɦɚɬɪɢɱɧɵɣ ɦɟɬɨɞ, 
ɦɟɬɨɞ Ʉɪɚɦɟɪɚ, ɦɟɬɨɞ Ƚɚɭɫɫɚ. Ɋɟɲɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧ-
ɧɵɯ ɫɢɫɬɟɦ. Ɋɟɲɟɧɢɟ ɨɞɧɨɪɨɞɧɵɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ. 

12 ɈɄ-7, ɈɉɄ-3  

2. ɗɥɟɦɟɧɬɵ ɜɟɤ-
ɬɨɪɧɨɣ ɚɥɝɟɛɪɵ. 
Ɉɫɧɨɜɵ ɚɧɚɥɢ-
ɬɢɱɟɫɤɨɣ ɝɟɨ-
ɦɟɬɪɢɢ. 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɤɬɨɪɨɜ ɢ ɟɝɨ ɩɨɞ-
ɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ. ɋɤɚɥɹɪɧɨɟ, 
ɜɟɤɬɨɪɧɨɟ ɢ ɫɦɟɲɚɧɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜɟɤɬɨɪɨɜ. ɉɨ-
ɥɹɪɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ. 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɧɚ ɩɥɨɫɤɨɫɬɢ. ɉɪɹɦɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ 
ɤɚɤ ɥɢɧɢɹ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. ɇɟɜɵɪɨɠɞɟɧɧɵɟ ɤɪɢɜɵɟ 
ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɧɚ ɩɥɨɫɤɨɫɬɢ. 
ɍɪɚɜɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɥɨɫɤɨɫɬɶ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ. 
ɉɪɹɦɚɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɋɬɪɨɟɧɢɟ ɧɟɜɵɪɨɠɞɟɧɧɵɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɐɢ-
ɥɢɧɞɪɢɱɟɫɤɚɹ ɢ ɫɮɟɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 

12 ɈɄ-7, ɈɉɄ-3 

3. Ɏɭɧɤɰɢɢ ɜ ɥɢ-
ɧɟɣɧɵɯ ɩɪɨ-
ɫɬɪɚɧɫɬɜɚɯ.  

ɉɨɧɹɬɢɟ ɮɭɧɤɰɢɢ (ɨɩɟɪɚɬɨɪɚ) ɜ ɥɢɧɟɣɧɵɯ ɩɪɨɫɬɪɚɧ-
ɫɬɜɚɯ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɮɭɧɤɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɡɦɟɪɧɨɫɬɢ ɩɪɨɫɬɪɚɧɫɬɜ. ɗɥɟɦɟɧɬɚɪɧɵɟ ɫɜɨɣɫɬɜɚ 
ɮɭɧɤɰɢɣ. Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ ɦɚɬɪɢɰɚ. ɋɨɛ-
ɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢ ɜɟɤɬɨɪɵ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
(ɦɚɬɪɢɰɵ). Ʌɢɧɟɣɧɵɟ ɢ ɤɜɚɞɪɚɬɢɱɧɵɟ ɮɨɪɦɵ. 

8 ɈɄ-7, ɈɉɄ-3  

4. Ʉɨɦɩɥɟɤɫɧɵɟ 
ɱɢɫɥɚ. Ɏɭɧɤɰɢɢ 
ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ 

Ɇɧɨɠɟɫɬɜɨ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɏɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵ-
ɦɢ ɱɢɫɥɚɦɢ. Ɏɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟɦɟɧɧɨɝɨ, ɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɨɪɦɚɯ. 

4 ɈɄ-7, ɈɉɄ-3 
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5.3. Ɋɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧɵ ɢ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɫɜɹɡɢ ɫ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ (ɩɪɟɞɵ-
ɞɭɳɢɦɢ) ɢ ɨɛɟɫɩɟɱɢɜɚɟɦɵɦɢ (ɩɨɫɥɟɞɭɸɳɢɦɢ) ɞɢɫɰɢɩɥɢɧɚɦɢ 
 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
(ɩɪɟɞɵɞɭɳɢɯ) ɢ ɨɛɟɫɩɟɱɢɜɚɟ-

ɦɵɯ (ɩɨɫɥɟɞɭɸɳɢɯ)ɞɢɫɰɢɩɥɢɧ 

№ № ɪɚɡɞɟɥɨɜ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢɡ ɬɚɛɥ.5.1, ɞɥɹ 
ɤɨɬɨɪɵɯ ɧɟɨɛɯɨɞɢɦɨ ɢɡɭɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

(ɩɪɟɞɵɞɭɳɢɯ) ɢ ɨɛɟɫɩɟɱɢɜɚɟɦɵɯ (ɩɨɫɥɟɞɭɸ-
ɳɢɯ)ɞɢɫɰɢɩɥɢɧ 

1 2 3 4 

ɉɪɟɞɲɟɫɬɜɭɸɳɢɟ ɞɢɫɰɢɩɥɢɧɵ 

      

ɉɨɫɥɟɞɭɸɳɢɟ ɞɢɫɰɢɩɥɢɧɵ 

1 Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ + + + + 

2 Ɉɫɧɨɜɵ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɚɧɚ-
ɥɢɡɚ 

+ + + + 

3 Ⱦɢɫɤɪɟɬɧɚɹ ɦɚɬɟɦɚɬɢɤɚ +  +  

4 Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ 

+ + + + 

5 Ɏɢɡɢɤɚ + + +  

6 ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ + + + + 

7 ɂɧɠɟɧɟɪɧɚɹ ɢ ɤɨɦɩɶɸɬɟɪɧɚɹ 
ɝɪɚɮɢɤɚ 

+ + +  

8 Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɰɟɩɟɣ + + + + 

9 ɗɥɟɤɬɪɨɧɢɤɚ + + + + 

10 ɐɢɮɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ + + + + 

 

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

ɉɟɪɟɱɟɧɶ 
ɤɨɦɩɟɬɟɧɰɢɣ 

ȼɢɞɵ ɡɚɧɹɬɢɣ Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ 

 Ʌ Ʌɚɛ ɉɪ. ɄɊ/Ʉɉ ɋɊɋ 

ɈɄ-7, ɈɉɄ-3 +  +  + Ɉɩɪɨɫ ɧɚ ɥɟɤɰɢɢ, ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɦ 
ɡɚɧɹɬɢɢ. Ʉɨɥɥɨɤɜɢɭɦ. Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ. ɗɤɡɚɦɟɧ. 

Ʌ – ɥɟɤɰɢɹ, ɉɪ – ɩɪɚɤɬɢɱɟɫɤɢɟ ɢ ɫɟɦɢɧɚɪɫɤɢɟ ɡɚɧɹɬɢɹ, Ʌɚɛ – ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ,  
ɄɊ/Ʉɉ – ɤɭɪɫɨɜɚɹ ɪɚɛɨɬɚ/ɩɪɨɟɤɬ, ɋɊɋ – ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɚ 
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6. Ɇɟɬɨɞɵ ɢ ɮɨɪɦɵ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɭɱɟɧɢɹ  
 

Ɍɟɯɧɨɥɨɝɢɢ ɢɧɬɟɪɚɤɬɢɜɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɮɨɪɦɚɯ ɡɚɧɹɬɢɣ ɜ ɱɚɫɚɯ 

Ɏɨɪɦɵ 

Ɇɟɬɨɞɵ 

Ʌɟɤɰɢɢ 
(ɱɚɫ) 

ɉɪɚɤɬɢɱɟ-
ɫɤɢɟ/ɫɟɦɢɧɚɪɫɤɢɟ 

ɡɚɧɹɬɢɹ (ɱɚɫ) 
ȼɫɟɝɨ 

Ɉɛɫɭɠɞɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɜ ɯɨɞɟ ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ 
ɩɪɟɡɟɧɬɚɰɢɣ 

10  10 

Ɋɚɛɨɬɚ ɜ ɝɪɭɩɩɚɯ  2 2 

ȼɵɫɬɭɩɥɟɧɢɟ ɜ ɪɨɥɢ ɨɛɭɱɚɸɳɟɝɨ  4 4 

Ɇɟɬɨɞ ɦɨɡɝɨɜɨɝɨ ɲɬɭɪɦɚ  4 4 

ɂɬɨɝɨ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɡɚɧɹɬɢɣ 10 10 20 

 

7. Ʌɚɛɨɪɚɬɨɪɧɵɣ ɩɪɚɤɬɢɤɭɦɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

 

8. ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ (ɫɟɦɢɧɚɪɵ) 
№ 
ɩ/ɩ 

№ ɪɚɡɞɟɥɚ ɞɢɫ-
ɰɢɩɥɢɧɵ ɢɡ 
ɬɚɛɥ. 5.1 

Ɍɟɦɚɬɢɤɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ (ɫɟɦɢɧɚ-
ɪɨɜ) 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ʉɨɦɩɟɬɟɧɰɢɢ 

(ɈɄ, ɉɄ) 

1. 1. Ɇɚɬɪɢɰɵ ɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɧɢɦɢ. Ɉɩɪɟɞɟɥɢ-
ɬɟɥɶ. Ɋɟɲɟɧɢɟ ɦɚɬɪɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ʌɢ-
ɧɟɣɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɫɢɫɬɟɦ ɜɟɤɬɨɪɨɜ. Ɋɚɧɝ 
ɦɚɬɪɢɰɵ. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜ-
ɧɟɧɢɣ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦ. Ɋɟɲɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ: ɦɚɬɪɢɱɧɵɣ ɦɟɬɨɞ, 
ɦɟɬɨɞ Ʉɪɚɦɟɪɚ, ɦɟɬɨɞ Ƚɚɭɫɫɚ. Ɋɟɲɟɧɢɟ 
ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ ɫɢɫɬɟɦ. Ɋɟɲɟɧɢɟ ɨɞɧɨ-
ɪɨɞɧɵɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ.  

24 ɈɄ-7, ɈɉɄ-3  

2. 2. Ⱥɥɝɟɛɪɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɤɬɨɪɨɜ. Ɉɩɟɪɚ-
ɰɢɢ ɧɚɞ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɜɟɤɬɨɪɚɦɢ. ɋɤɚ-
ɥɹɪɧɨɟ, ɜɟɤɬɨɪɧɨɟ ɢ ɫɦɟɲɚɧɧɨɟ ɩɪɨɢɡɜɟ-
ɞɟɧɢɹ ɜɟɤɬɨɪɨɜ. 
ɉɪɹɦɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ. Ʉɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨ-
ɪɹɞɤɚ. ɉɥɨɫɤɨɫɬɶ ɢ ɩɪɹɦɚɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 
ɉɨɥɹɪɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ. 

24 ɈɄ-7, ɈɉɄ-3 

3. 3. Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ ɦɚɬɪɢɰɚ. ɋɨɛ-
ɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢ ɜɟɤɬɨɪɵ ɥɢɧɟɣɧɨɝɨ ɨɩɟ-
ɪɚɬɨɪɚ (ɦɚɬɪɢɰɵ). Ʌɢɧɟɣɧɵɟ ɢ ɤɜɚɞɪɚɬɢɱ-
ɧɵɟ ɮɨɪɦɵ. 

6 ɈɄ-7, ɈɉɄ-3  

4. 4. Ɇɧɨɠɟɫɬɜɨ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɏɨɪɦɵ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. ɤɨɦ-
ɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɤɨɦɩɥɟɤɫ-
ɧɵɦɢ ɱɢɫɥɚɦɢ. Ɏɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɩɟɪɟɦɟɧɧɨɝɨ, ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɚɥɝɟɛɪɚ-
ɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ. 

10 ɈɄ-7, ɈɉɄ-3 
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9. ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

№ 
ɩ/ɩ 

№ ɪɚɡɞɟɥɚ ɞɢɫɰɢ-
ɩɥɢɧɵ ɢɡ ɬɚɛɥ. 5.1 

Ɍɟɦɚɬɢɤɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚ-
ɛɨɬɵ 

(ɞɟɬɚɥɢɡɚцɢя) 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

(ɱɚɫ.) 

Ʉɨɦɩɟ-

ɬɟɧɰɢɢ 
ɈɄ, ɉɄ 

Ʉɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɛɨɬɵ  
1. 1. ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟ-

ɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. ɉɨɞɝɨ-
ɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚ-
ɛɨɬɟ. Ɍɟɦɵ: 
ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɥɢɧɟɣɧɵɯ 
ɩɪɨɫɬɪɚɧɫɬɜ. Ɇɚɬɪɢɰɵ, ɨɩɪɟɞɟ-
ɥɢɬɟɥɢ, ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɚɥ-
ɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 

25 ɈɄ-7, 

ɈɉɄ-3  

Ɉɩɪɨɫ ɧɚ 
ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ 

ɡɚɧɹɬɢɢ. 
Ʉɨɥɥɨɤɜɢɭɦ. 
Ʉɨɧɬɪɨɥɶɧɵɟ 

ɪɚɛɨɬɵ. ɗɤ-
ɡɚɦɟɧ. 

2. 2. ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. ɉɨɞɝɨ-
ɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚ-
ɛɨɬɟ. Ɍɟɦɵ: 
ɗɥɟɦɟɧɬɵ ɜɟɤɬɨɪɧɨɣ ɚɥɝɟɛɪɵ. 
Ɉɫɧɨɜɵ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬ-
ɪɢɢ. 

25 ɈɄ-7, 

ɈɉɄ-3 

Ɉɩɪɨɫ ɧɚ 
ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ 
ɡɚɧɹɬɢɢ. 
Ʉɨɥɥɨɤɜɢɭɦ.  
ɂɧɞɢɜɢɞɭ-
ɚɥɶɧɨɟ ɡɚɞɚ-
ɧɢɟ. Ʉɨɧ-
ɬɪɨɥɶɧɚɹ ɪɚ-
ɛɨɬɚ. ɗɤɡɚ-
ɦɟɧ. 

3. 3. ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. ɉɨɞɝɨ-
ɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ. 
ɉɨɞɝɨɬɨɜɤɚ ɤ ɤɨɥɥɨɤɜɢɭɦɭ. 
Ɍɟɦɵ: 
Ʌɢɧɟɣɧɵɣ ɨɩɟɪɚɬɨɪ ɢ ɟɝɨ ɦɚɬ-
ɪɢɰɚ. ɋɨɛɫɬɜɟɧɧɵɟ ɱɢɫɥɚ ɢ ɜɟɤ-
ɬɨɪɵ ɥɢɧɟɣɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
(ɦɚɬɪɢɰɵ). Ʌɢɧɟɣɧɵɟ ɢ ɤɜɚɞɪɚ-
ɬɢɱɧɵɟ ɮɨɪɦɵ. 

10 ɈɄ-7, 

ɈɉɄ-3  

Ɉɩɪɨɫ ɧɚ 
ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ 
ɡɚɧɹɬɢɢ. Ʉɨɧ-
ɬɪɨɥɶɧɚɹ ɪɚ-
ɛɨɬɚ. ɗɤɡɚ-
ɦɟɧ. 

4. 4. ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ. ɉɨɞɝɨ-
ɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ. 
Ɍɟɦɵ: 
Ɇɧɨɠɟɫɬɜɨ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢ-
ɫɟɥ. Ɏɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ɉɩɟɪɚɰɢɢ 
ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ. 
Ɏɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɟɪɟ-
ɦɟɧɧɨɝɨ, ɢɯ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶ-
ɧɨɣ ɮɨɪɦɚɯ. 

20 ɈɄ-7, 

ɈɉɄ-3  

Ɉɩɪɨɫ ɧɚ 
ɥɟɤɰɢɢ, ɩɪɚɤ-
ɬɢɱɟɫɤɨɦ 
ɡɚɧɹɬɢɢ. ɗɤ-
ɡɚɦɟɧ. 

5.  ɉɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɷɤɡɚɦɟɧɚ 36  Ɉɰɟɧɤɚ ɧɚ 
ɷɤɡɚɦɟɧɟ 

 

 

10. ɉɪɢɦɟɪɧɚɹ ɬɟɦɚɬɢɤɚ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ (ɪɚɛɨɬ)ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 
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11. Ɋɟɣɬɢɧɝɨɜɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɨɰɟɧɤɢ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ 

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, ɬɟ-
ɫɬɵ.  

10 15 15 40 

ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ   10 10 

Ʉɨɥɥɨɤɜɢɭɦ. 5 5  10 

Ɋɚɛɨɬɚ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɡɚɧɹɬɢɹɯ 

  10 10 

ɂɬɨɝɨ ɦɚɤɫɢɦɭɦ ɡɚ ɩɟɪɢɨɞ: 15 27 28 70 

ɋɞɚɱɚ ɷɤɡɚɦɟɧɚ (ɦɚɤɫɢɦɭɦ)    30 

ɇɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ:  15 42 70 100 
 

 

 

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 50%  ɞɨ 69%  ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɚɬɭ ɄɌ 3 

< 50 %  ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɭɦɦɵ ɛɚɥɥɨɜ ɧɚ ɞɚɬɭ ɄɌ 2 

 

Ɍɚɛɥɢɰɚ 11.3  ɉɟɪɟɫɱɟɬ ɫɭɦɦɵ ɛɚɥɥɨɜ ɜ ɬɪɚɞɢɰɢɨɧɧɭɸ ɢ ɦɟɠɞɭɧɚɪɨɞɧɭɸ ɨɰɟɧɤɭ 

Ɉɰɟɧɤɚ (ȽɈɋ) 
ɂɬɨɝɨɜɚɹ ɫɭɦɦɚ ɛɚɥɥɨɜ 

(ɭɱɢɬɵɜɚɟɬ ɭɫɩɟɲɧɨ ɫɞɚɧɧɵɣ ɷɤ-
ɡɚɦɟɧ)  

Ɉɰɟɧɤɚ (ECTS) 

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

4 (ɯɨɪɨɲɨ) (ɡɚɱɬɟɧɨ) 
85 – 89 ȼ (ɨɱɟɧɶ ɯɨɪɨɲɨ) 
75 – 84 ɋ (ɯɨɪɨɲɨ) 
70 - 74 D (ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ) 3 (ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ)  

(ɡɚɱɬɟɧɨ) 
65 – 69 

50 - 64 E (ɩɨɫɪɟɞɫɬɜɟɧɧɨ) 
2 (ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ),  

(ɧɟ ɡɚɱɬɟɧɨ) ɇɢɠɟ 50 ɛɚɥɥɨɜ F (ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ) 
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12. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ.  
 12.1 Ɉɫɧɨɜɧɚɹ ɥɢɬɟɪɚɬɭɪɚ. 
1. Ȼɭɝɪɨɜ ə.ɋ. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ: ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ: ȼ 3 ɬ. / ə.ɋ. Ȼɭɝɪɨɜ, ɋ.Ɇ. ɇɢɤɨɥɶ-
ɫɤɢɣ; ɪɟɞ. ȼ.Ⱥ. ɋɚɞɨɜɧɢɱɢɣ.  Ɍ. 1 : ɗɥɟɦɟɧɬɵ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬ-
ɪɢɢ.- 8-ɟ ɢɡɞ., ɫɬɟɪɟɨɬɢɩ. - Ɇ.: Ⱦɪɨɮɚ, 2006. - 284Д4] ɫ. (31 ɷɤɡ.) 
2. Ƚɨɪɥɚɱ Ȼ.Ⱥ.Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ , ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ, : 1-ɟ ɢɡɞ., ɂɡɞ-ɜɨ:Ʌɚɧɶ, 2012ɝ.,480ɫ. 
http://e.lanbook.com/books/element.php?pl1_id=40423. 

Ʉɭɪɨɲ Ⱥ.Ƚ.Ʉɭɪɫ ɜɵɫɲɟɣ ɚɥɝɟɛɪɵ, ɭɱɟɛɧɢɤ,19-ɟ ɢɡɞ , ɂɡɞ-ɜɨ:Ʌɚɧɶ, 2013ɝ.,432ɫ. 
http://e.lanbook.com/books/element.php?pl1_id=527 

4. ɉɪɢɜɚɥɨɜ ɂ.ɂ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ. 38-ɟ ɢɡɞ., 2007ɝ., 304ɫ. 
http://e.lanbook.com/books/element.php?pl1_id=321 

5. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ I. ɉɪɚɤɬɢɤɭɦ ɩɨ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢ-
ɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ʌ.ɂ. Ɇɚɝɚɡɢɧɧɢɤɨɜ, Ⱥ.Ʌ. Ɇɚɝɚɡɢɧɧɢɤɨɜɚ; Ɇɢɧɢ-
ɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢ-
ɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. - Ɍɨɦɫɤ: ɌɍɋɍɊ, 2007. - 163 ɫ. (97 ɷɤɡ.) 
6.Ɇɚɝɚɡɢɧɧɢɤɨɜɚ Ⱥ.Ʌ., Ɇɚɝɚɡɢɧɧɨɤɨɜ Ʌ.ɂ., Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ; Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ (Ɍɨɦɫɤ). - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɍɨɦɫɤ : Дɛ. ɢ.], 2010. 
- on-ХТЧО, 176 ɫ. 
http://edu.tusur.ru/training/publications/2244 

 

12.2 Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ. 
1. Ƚɪɢɧɲɩɨɧ ɂ.ɗ. Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ (ɞɥɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɫɩɟ-
ɰɢɚɥɶɧɨɫɬɟɣ). ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ. / ɂ.ɗ. Ƚɪɢɧɲɩɨɧ, Ʌ.Ⱥ. Ƚɭɬɨɜɚ, Ʌ.ɂ. Ɇɚɝɚɡɢɧɧɢɤɨɜ, Ⱥ.Ʌ. 
Ɇɚɝɚɡɢɧɧɢɤɨɜɚ; Ɏɟɞɟɪɚɥɶɧɨɟ ɚɝɟɧɬɫɬɜɨ ɩɨ ɨɛɪɚɡɨɜɚɧɢɸ, Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢ-
ɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. - Ɍɨɦɫɤ: ɌɍɋɍɊ, 2007. - 247 ɫ. ɗɤɡɟɦ-
ɩɥɹɪɵ ɜɫɟɝɨ:103 ɷɤɡ. 
2. ɉɢɫɶɦɟɧɧɵɣ Ⱦ.Ɍ. Ʉɨɧɫɩɟɤɬ ɥɟɤɰɢɣ ɩɨ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɟ: ɩɨɥɧɵɣ ɤɭɪɫ. – 5-ɟ ɢɡɞ, - Ɇ.: 
Ⱥɣɪɢɫ-ɉɪɟɫɫ, 2007. - 602 ɫ. (7 ɷɤɡ.) 
 

 

12.3. ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɫɨɛɢɹ ɢ ɬɪɟɛɭɟɦɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

 

Пɪɚɤɬɢчɟɫɤɢɟ ɡɚɧɹɬɢɹ ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɭчɟɛɧɵɦ ɩɨɫɨɛɢɹɦ: 
1. Ȼɭɝɪɨɜ ə.ɋ. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ: ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ: ȼ 3 ɬ. / ə.ɋ. Ȼɭɝɪɨɜ, ɋ.Ɇ. ɇɢɤɨɥɶ-
ɫɤɢɣ; ɪɟɞ. ȼ.Ⱥ. ɋɚɞɨɜɧɢɱɢɣ.  Ɍ. 1 : ɗɥɟɦɟɧɬɵ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬ-
ɪɢɢ.- 8-ɟ ɢɡɞ., ɫɬɟɪɟɨɬɢɩ. - Ɇ.: Ⱦɪɨɮɚ, 2006. - 284Д4] ɫ. (31 ɷɤɡ.) 
2. Ɇɚɝɚɡɢɧɧɢɤɨɜ Ʌ.ɂ. ȼɵɫɲɚɹ ɦɚɬɟɦɚɬɢɤɚ I. ɉɪɚɤɬɢɤɭɦ ɩɨ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɟ ɢ ɚɧɚɥɢɬɢ-
ɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ʌ.ɂ. Ɇɚɝɚɡɢɧɧɢɤɨɜ, Ⱥ.Ʌ. Ɇɚɝɚɡɢɧɧɢɤɨɜɚ; Ɇɢɧɢ-
ɫɬɟɪɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢ-
ɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ. - Ɍɨɦɫɤ: ɌɍɋɍɊ, 2007. - 163 ɫ. (97 ɷɤɡ.) 
3.Ɇɚɝɚɡɢɧɧɢɤɨɜɚ Ⱥ.Ʌ., Ɇɚɝɚɡɢɧɧɨɤɨɜ Ʌ.ɂ., Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ. Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɝɟɨɦɟɬɪɢɹ 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ; Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ (Ɍɨɦɫɤ). - ɗɥɟɤɬɪɨɧ. ɬɟɤɫɬɨɜɵɟ ɞɚɧ. - Ɍɨɦɫɤ : Дɛ. ɢ.], 2010. 
- on-ХТЧО, 176 ɫ. 
http://edu.tusur.ru/training/publications/2244 
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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 è àíàëèòè÷åñêîé ãåîìåòðèè❀ ìåòîäû✱
ñïîñîáû è ñðåäñòâà ïîëó÷åíèÿ✱ õðàíåíèÿ✱ ïåðå✲
ðàáîòêè ìàòåìàòè÷åñêîé èíôîðìàöèè✱ ïðèíÿ✲
òûå â ëèíåéíîé àëãåáðå è àíàëèòè÷åñêîé ãåî✲
ìåòðèè✱ âêëþ÷àÿ ìåòîäû ðåøåíèÿ òèïîâûõ çà✲
äà÷ ëèíåéíîé àëãåáðû è àíàëèòè÷åñêîé ãåîìåò✲
ðèè✳
➘îëæåí óìåòü ïðèìåíÿòü ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱ õðàíåíèÿ✱ ïåðåðàáîòêè ìà✲
òåìàòè÷åñêîé èíôîðìàöèè✱ ïðèíÿòûå â ëèíåé✲
íîé àëãåáðå è àíàëèòè÷åñêîé ãåîìåòðèè✱ äëÿ ðå✲
øåíèÿ 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 ìàòå✲
ìàòè÷åñêîé èíôîðìàöèè✱ ïðèíÿòûìè â ëèíåé✲
íîé àëãåáðå è àíàëèòè÷åñêîé ãåîìåòðèè✱ âêëþ✲
÷àÿ îñíîâíûå ìåòîäû ðåøåíèÿ òèïîâûõ çàäà÷❀
íàâûêàìè ñàìîîðãàíèçàöèè è ñàìîîáðàçîâàíèÿ
äëÿ èçó÷åíèÿ âîïðîñîâ✱ êàñàþùèõñÿ ëèíåéíîé
àëãåáðû è àíàëèòè÷åñêîé ãåîìåòðèè✳

✷ 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 ✷✳

✶✸
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Òàáëèöà ✷ ✕ Ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèè è èñïîëüçóåìûå ñðåäñòâà îöåíèâàíèÿ

Ñîñòàâ ➬íàòü Óìåòü ➶ëàäåòü
Ñîäåðæàíèå
ýòàïîâ

➬íàåò îñíîâíûå ïîíÿ✲
òèÿ ëèíåéíîé àëãåáðû
è àíàëèòè÷åñêîé
ãåîìåòðèè❀ ìåòîäû✱
ñïîñîáû è ñðåäñòâà
ïîëó÷åíèÿ✱ õðàíåíèÿ✱
ïåðåðàáîòêè ìàòåìà✲
òè÷åñêîé èíôîðìàöèè✱
ïðèíÿòûå â ëèíåéíîé
àëãåáðå è àíàëèòè✲
÷åñêîé ãåîìåòðèè✱
âêëþ÷àÿ ìåòîäû ðå✲
øåíèÿ òèïîâûõ çàäà÷
ëèíåéíîé àëãåáðû è
àíàëèòè÷åñêîé ãåîìåò✲
ðèè✳

Óìååò ïðèìåíÿòü
ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûå
â ëèíåéíîé àëãåá✲
ðå è àíàëèòè÷åñêîé
ãåîìåòðèè✱ äëÿ ðåøå✲
íèÿ 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 àëãåáðå è
àíàëèòè÷åñêîé ãåîìåò✲
ðèè✱ âêëþ÷àÿ îñíîâíûå
ìåòîäû ðåøåíèÿ òèïî✲
âûõ çàäà÷❀ íàâûêàìè
ñàìîîðãàíèçàöèè è
ñàìîîáðàçîâàíèÿ äëÿ
èçó÷åíèÿ âîïðîñîâ✱
êàñàþùèõñÿ ëèíåéíîé
àëãåáðû è àíàëèòè÷å✲
ñêîé ãåîìåòðèè✳

➶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

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✮

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❀

✶✻
15368



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✳

✷ ✃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 ✺✳

Òàáëèöà ✺ ✕ Ýòàïû ôîðìèðîâàíèÿ êîìïåòåíöèè è èñïîëüçóåìûå ñðåäñòâà îöåíèâàíèÿ

Ñîñòàâ ➬íàòü Óìåòü ➶ëàäåòü
Ñîäåðæàíèå
ýòàïîâ

➬íàåò îñíîâíûå ïîíÿ✲
òèÿ ëèíåéíîé àëãåáðû
è àíàëèòè÷åñêîé
ãåîìåòðèè❀ ìåòîäû✱
ñïîñîáû è ñðåäñòâà
ïîëó÷åíèÿ✱ õðàíåíèÿ✱
ïåðåðàáîòêè ìàòåìà✲
òè÷åñêîé èíôîðìàöèè✱
ïðèíÿòûå â ëèíåéíîé
àëãåáðå è àíàëèòè✲
÷åñêîé ãåîìåòðèè✱
âêëþ÷àÿ ìåòîäû ðå✲
øåíèÿ òèïîâûõ çàäà÷
ëèíåéíîé àëãåáðû è
àíàëèòè÷åñêîé ãåîìåò✲
ðèè✳

Óìååò ïðèìåíÿòü
ìåòîäû✱ ñïîñîáû è
ñðåäñòâà ïîëó÷åíèÿ✱
õðàíåíèÿ✱ ïåðåðàáîòêè
ìàòåìàòè÷åñêîé èí✲
ôîðìàöèè✱ ïðèíÿòûå
â ëèíåéíîé àëãåá✲
ðå è àíàëèòè÷åñêîé
ãåîìåòðèè✱ äëÿ ðåøå✲
íèÿ 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 àëãåáðå è
àíàëèòè÷åñêîé ãåîìåò✲
ðèè✱ âêëþ÷àÿ îñíîâíûå
ìåòîäû ðåøåíèÿ òèïî✲
âûõ çàäà÷❀ íàâûêàìè
ñàìîîðãàíèçàöèè è
ñàìîîáðàçîâàíèÿ äëÿ
èçó÷åíèÿ âîïðîñîâ✱
êàñàþùèõñÿ ëèíåéíîé
àëãåáðû è àíàëèòè÷å✲
ñêîé ãåîìåòðèè✳

✶✼
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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✮

❰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

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✮

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❀

✷✵
15368



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✿

Òåñò✿ èòîãîâûé òåñò ïî ýëåìåíòàðíûì çíàíèÿì è ïðàêòè÷åñêèì íàâûêàì

✶✳ ❮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 ✳ ✳ ✳

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

✽✳ ❮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✳

✷✷
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✶✵✳ ➘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✮✳

✶✸✳ ➘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✳

✶✹✳ ➮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✳

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

✶✺✳ 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✳

✶✽✳ ✃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
✳

✷✸
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✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✷✵✳ ➘àíû ìàòðèöû

A =
⎡⎢⎢⎢⎢⎢⎣
4 2 1 −1
3 1 2 0

9 7 −5 2

⎤⎥⎥⎥⎥⎥⎦
, B =

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎣

5 1

2 0−1 7

3 5

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎦
.

Ñóùåñòâóþò ëè ìàòðèöû C = A ⋅B✱ D = B ⋅A❄ ➴ñëè äà✱ òî óêàæèòå ðàçìåð C✱ D✳

✷✶✳ ❒àòðèöû A è B ñâÿçàíû ñîîòíîøåíèåì B = C ⋅A ⋅C−1✳ ➶ûðàçèòå A ÷åðåç B è C✳

✷✷✳ ßâëÿåòñÿ ëè ìàòðèöà B = [ 4 3

1 1
] îáðàòíîé ïî îòíîøåíèþ ê ìàòðèöå A = [ 4 −3−1 1

]✳
✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖✖

✃îíòðîëüíûå ðàáîòû ïî òåìàì✿

✶✳ ❒àòðèöû è îïðåäåëèòåëè✳ ❐èíåéíàÿ çàâèñèìîñòü ✭íåçàâèñèìîñòü✮ ñèñòåì âåêòîðîâ✳ Ðàíã
ìàòðèöû❀

✷✳ Ñèñòåìû ëèíåéíûõ àëãåáðàè÷åñêèõ óðàâíåíèé❀

✸✳ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ❀

✹✳ ❐èíåéíûé îïåðàòîð❀

✺✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ✳

➘åìî✲âàðèàíòû êîíòðîëüíûõ ðàáîò✳

Òåìà✿ ❒àòðèöû è îïðåäåëèòåëè

➶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
.

✷✭✹✾✶✳ÐÏ✮✳ Ðåøèòü ìàòðè÷íîå óðàâíåíèå

[ 2 4

5 6
] ⋅X = [ 6 10

7 21
] .

✸✳ ➘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❄

✷✹
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➶àðèàíò äåìî✲✷

✶✭✷✷✺✮✳ ➶û÷èñëèòü îïðåäåëèòåëü

D =

RRRRRRRRRRRRRRRRRR

1 1 −3 2

3 5 −3 4

0 4 −1 3

1 1 −2 1

RRRRRRRRRRRRRRRRRR
.

✷✳ Ðåøèòü ñèñòåìó óðàâíåíèé ìàòðè÷íûì ñïîñîáîì

⎧⎪⎪⎪⎨⎪⎪⎪⎩
x1 + x2 − 3x3 = 5,

3x1 + 5x2 − 3x3 = 11,

4x2 − x3 = 5.

✸✳ ➘îêàçàòü✱ ÷òî òðåòüÿ ñòðîêà ìàòðèöû

A =
⎡⎢⎢⎢⎢⎢⎣
1 2 −1
2 4 5

8 16 13

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

➶àðèàíò äåìî✲✸

✶✭✵➪✽✮✳ ➶û÷èñëèòü îïðåäåëèòåëü

D =

RRRRRRRRRRRRRRRRRR

2 −2 3 3

1 −2 3 4

6 −13 15 18

3 −6 9 21

RRRRRRRRRRRRRRRRRR
.

✷✭Ï✼✾✳ÐÏ✮✳ Ðåøèòü ìàòðè÷íîå óðàâíåíèå

X ⋅
⎡⎢⎢⎢⎢⎢⎣

1 −1 −2
2 −1 −1−1 3 2

⎤⎥⎥⎥⎥⎥⎦
= 6
⎡⎢⎢⎢⎢⎢⎣
−1 1 −1
3 −1 2

2 2 1

⎤⎥⎥⎥⎥⎥⎦
.

✸✳ ßâëÿþòñÿ ëè ñòðîêè ìàòðèöû A ëèíåéíî çàâèñèìûìè❄

A =

⎡⎢⎢⎢⎢⎢⎢⎢⎣

1 2 −4 1

2 3 4 1

1 −1 2 4

5 3 4 10

⎤⎥⎥⎥⎥⎥⎥⎥⎦
.

✷✺
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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.

✷✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

2x1 + x2 − x3 + 3x4 = 0,

3x1 − x2 − x3 + x4 = 0,

x1 + 3x2 − x3 + 5x4 = 0,

14x1 − 3x2 − 5x3 + 7x4 = 0.

✸✳ ➘îêàæèòå✱ ÷òî ñèñòåìà èìååò åäèíñòâåííîå ðåøåíèå✳ ✭✸Ò✵✮✳ ❮åèçâåñòíîå x4 íàéäèòå ïî ôîðìó✲
ëàì ✃ðàìåðà✳ ⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

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.
✸✳ ➘îêàæèòå✱ ÷òî ñèñòåìà èìååò åäèíñòâåííîå ðåøåíèå✳ ✭✷✹✺✮✳ ❮åèçâåñòíîå x3 íàéäèòå ïî ôîðìó✲
ëàì ✃ðàìåðà✳ ⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 + x2 − 3x3 + 2x4 = 3,

3x1 + 5x2 − 3x3 + 4x4 = 7,

4x2 − x3 + 3x4 = 2,

x1 + x2 − 2x3 + x4 = 3

✷✻
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➶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.

✷✳ ➮ññëåäóéòå è ðåøèòå ñèñòåìó✿

⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

x1 − x2 + 2x3 − x4 = 1,

x1 − x2 + x3 − x4 = 0,

x1 − x2 + 5x3 − x4 = 4,

x1 − x2 + 6x3 − x4 = 5.

✸✳ ➘îêàæèòå✱ ÷òî ñèñòåìà èìååò åäèíñòâåííîå ðåøåíèå✳ ✭✷Ò✽✮✳ ❮åèçâåñòíîå x4 íàéäèòå ïî ôîðìó✲
ëàì ✃ðàìåðà✳ ⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

2x1 − 2x2 + 3x3 + 3x4 = 5,

x1 − 2x2 + 3x3 + 4x4 = 4,

6x1 − 13x2 + 15x3 + 18x4 = 17,

3x1 − 6x2 + 9x3 + 21x4 = 21

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✳

➶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✳

✷✼
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➶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✿ ❐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✿ ➚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✳

➶ûïîëíåíèå èíäèâèäóàëüíîãî çàäàíèÿ ïî òåìå✿ ✃ðèâûå âòîðîãî ïîðÿäêà✳

➶àðèàíò äåìî✲✶

✶✳ ➘àíà êðèâàÿ 9x2 + 25y2 − 18x − 150y + 9 = 0✳
✶✳ ➘îêàçàòü✱ ÷òî ýòà êðèâàÿ ✖ ýëëèïñ✳
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✷✭✵✷✶✳➪✼✮✳ ❮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✳

✸✳ ➘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✿

✶✳ ✃îìïëåêñíûå ÷èñëà è äåéñòâèÿ íàä íèìè❀

✷✳ ❒àòåìàòè÷åñêèå ñòðóêòóðû❀

✸✳ ➴âêëèäîâû ïðîñòðàíñòâà❀

✹✳ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ✳

Òåìû êóðñîâîãî ïðîåêòà✿ íå ïðåäóñìîòðåí✳

Òåìû ñåìèíàðîâ✿

✶✳ ❒àòåìàòè÷åñêèå ñòðóêòóðû❀

✷✳ ➴âêëèäîâû ïðîñòðàíñòâà❀

✸✳ ➚ëãåáðà ãåîìåòðè÷åñêèõ âåêòîðîâ✳

Òåìû êîëëîêâèóìà✿

✶✳ Ýëåìåíòû òåîðèè ëèíåéíûõ ïðîñòðàíñòâ✳ ❒àòðèöû✱ îïðåäåëèòåëè✱ ñèñòåìû ëèíåéíûõ àë✲
ãåáðàè÷åñêèõ óðàâíåíèé❀

✷✳ Ýëåìåíòû âåêòîðíîé àëãåáðû✳ ❰ñíîâû àíàëèòè÷åñêîé ãåîìåòðèè❀

✸✳ Ôóíêöèè â ëèíåéíûõ ïðîñòðàíñòâàõ❀

✹✳ ✃îìïëåêñíûå ÷èñëà✳ Ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳

✸✵
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Òåìû äîìàøíèõ çàäàíèé✿

✶✳ Ýëåìåíòû òåîðèè ëèíåéíûõ ïðîñòðàíñòâ✳ ❒àòðèöû✱ îïðåäåëèòåëè✱ ñèñòåìû ëèíåéíûõ àë✲
ãåáðàè÷åñêèõ óðàâíåíèé❀

✷✳ Ýëåìåíòû âåêòîðíîé àëãåáðû✳ ❰ñíîâû àíàëèòè÷åñêîé ãåîìåòðèè❀

✸✳ Ôóíêöèè â ëèíåéíûõ ïðîñòðàíñòâàõ❀

✹✳ ✃îìïëåêñíûå ÷èñëà✳ Ôóíêöèè êîìïëåêñíîãî ïåðåìåííîãî✳

Ýêçàìåíàöèîííûå âîïðîñû✿

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

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

✸✳ ✃àêèå ìàòðèöû íàçûâàþòñÿ ñîãëàñîâàííûìè ïî ðàçìåðàì❄

✹✳ ❰ïèøèòå îïåðàöèþ óìíîæåíèÿ ìàòðèö✳

✺✳ Ñîïîñòàâüòå ìàòðè÷íûå âûðàæåíèÿ A ⋅B è B ⋅A✳
✻✳ ❰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✮✳

✶✹✳ ➘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✳
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✷✵✳ ➘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✳

✸✼✳ ➬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✳
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✹✺✳ ✃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 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❄
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✻✽✳ 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)✳
✼✼✳ ✃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❄

✽✻✳ ➘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✳

✾✵✳ ➬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❄
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✾✸✳ ➘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✳

✶✵✷✳ ➬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✳

✶✵✼✳ ❰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❄

✶✶✷✳ ➘àéòå îïðåäåëåíèå ñôåðû✳ ➬àïèøèòå óðàâíåíèå ñôåðû ñ öåíòðîì â òî÷êå M0(x0, y0, z0) ðà✲
äèóñà R✳
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✶✶✸✳ ➬àïèøèòå íåïîëíûå óðàâíåíèÿ ïëîñêîñòåé✳ ✃àê ðàñïîëîæåíû ïëîñêîñòè✱ êîòîðûå îíè îïðå✲
äåëÿþò❄

✶✶✹✳ ❒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✳

✶✶✻✳ ➬àïèøèòå â âåêòîðíîé è êîîðäèíàòíîé ôîðìàõ îáùåå óðàâíåíèå ïëîñêîñòè✳ ❰õàðàêòåðè✲
çóéòå 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✳

✶✸✸✳ ✃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✳
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✶✸✻✳ ➘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✳

✹ ❒åòîäè÷åñêèå ìàòåðèàëû

➘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

✶✳ ➪óãðîâ ß✳Ñ✳ ➶ûñøàÿ ìàòåìàòèêà✿ ó÷åáíèê äëÿ âóçîâ✿ ➶ ✸ ò✳ ✴ ß✳Ñ✳ ➪óãðîâ✱ Ñ✳❒✳ ❮èêîëüñêèé❀
ðåä✳ ➶✳➚✳ Ñàäîâíè÷èé✳ Ò✳ ✶ ✿ Ýëåìåíòû ëèíåéíîé àëãåáðû è àíàëèòè÷åñêîé ãåîìåòðèè✳✲ ✽✲å
èçä✳✱ ñòåðåîòèï✳ ✲ ❒✳✿ ➘ðîôà✱ ✷✵✵✻✳ ✲ ✷✽✹❬✹❪ ñ✳ ✭✸✶ ýêç✳✮

✷✳ ➹îðëà÷ ➪✳➚✳❐èíåéíàÿ àëãåáðà ✱ ó÷åáíîå ïîñîáèå✱ ✿ ✶✲å èçä✳✱ ➮çä✲âî✿❐àíü✱ ✷✵✶✷ã✳✱✹✽✵ñ✳
❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✹✵✹✷✸✳

✸✳ ✃óðîø ➚✳➹✳✃óðñ âûñøåé àëãåáðû✱ ó÷åáíèê✱✶✾✲å èçä ✱ ➮çä✲âî✿❐àíü✱ ✷✵✶✸ã✳✱✹✸✷ñ✳
❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✺✷✼

✹✳ Ïðèâàëîâ ➮✳➮✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ✿ Ó÷åáíèê äëÿ âóçîâ✳ ✸✽✲å èçä✳✱ ✷✵✵✼ã✳✱ ✸✵✹ñ✳
❤tt♣✿✴✴❡✳❧❛♥❜♦♦❦✳❝♦♠✴❜♦♦❦s✴❡❧❡♠❡♥t✳♣❤♣❄♣❧✶❴✐❞❂✸✷✶

✺✳ ❒àãàçèííèêîâ ❐✳➮✳ ➶ûñøàÿ ìàòåìàòèêà ■✳ Ïðàêòèêóì ïî ëèíåéíîé àëãåáðå è àíàëèòè÷åñêîé
ãåîìåòðèè✿ Ó÷åáíîå ïîñîáèå ✴ ❐✳➮✳ ❒àãàçèííèêîâ✱ ➚✳❐✳ ❒àãàçèííèêîâà❀ ❒èíèñòåðñòâî îáðà✲
çîâàíèÿ Ðîññèéñêîé Ôåäåðàöèè✱ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ñèñòåì óïðàâëåíèÿ
è ðàäèîýëåêòðîíèêè✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✶✻✸ ñ✳ ✭✾✼ ýêç✳✮

✻✳ ❒àãàçèííèêîâà ➚✳❐✳✱ ❒àãàçèííîêîâ ❐✳➮✳✱❐èíåéíàÿ àëãåáðà✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ ❬Ýëåê✲
òðîííûé ðåñóðñ❪ ✿ ó÷åáíîå ïîñîáèå❀ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ñèñòåì óïðàâëå✲
íèÿ è ðàäèîýëåêòðîíèêè ✭Òîìñê✮✳ ✲ Ýëåêòðîí✳ òåêñòîâûå äàí✳ ✲ Òîìñê ✿ ❬á✳ è✳❪✱ ✷✵✶✵✳ ✲ ♦♥✲❧✐♥❡✱
✶✼✻ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✹

✸✼
15368



➘îïîëíèòåëüíàÿ ëèòåðàòóðà

✶✳ ➹ðèíøïîí ➮✳Ý✳ ❐èíåéíàÿ àëãåáðà✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ ✭äëÿ ýêîíîìè÷åñêèõ ñïåöèàëü✲
íîñòåé✮✳ Ó÷åáíîå ïîñîáèå✳ ✴ ➮✳Ý✳ ➹ðèíøïîí✱ ❐✳➚✳ ➹óòîâà✱ ❐✳➮✳ ❒àãàçèííèêîâ✱ ➚✳❐✳ ❒àãà✲
çèííèêîâà❀ Ôåäåðàëüíîå àãåíòñòâî ïî îáðàçîâàíèþ✱ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò
ñèñòåì óïðàâëåíèÿ è ðàäèîýëåêòðîíèêè✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✷✹✼ ñ✳ Ýêçåìïëÿðû âñåãî✿
✶✵✸ ýêç✳

✷✳ Ïèñüìåííûé ➘✳Ò✳ ✃îíñïåêò ëåêöèé ïî âûñøåé ìàòåìàòèêå✿ ïîëíûé êóðñ✳ ✕ ✺✲å èçä✱ ✲ ❒✳✿
➚éðèñ✲Ïðåññ✱ ✷✵✵✼✳ ✲ ✻✵✷ ñ✳ ✭✼ ýêç✳✮

Ïðàêòè÷åñêèå çàíÿòèÿ ïðîâîäÿòñÿ ïî ó÷åáíûì ïîñîáèÿì✿

✶✳ ➪óãðîâ ß✳Ñ✳ ➶ûñøàÿ ìàòåìàòèêà✿ ó÷åáíèê äëÿ âóçîâ✿ ➶ ✸ ò✳ ✴ ß✳Ñ✳ ➪óãðîâ✱ Ñ✳❒✳ ❮èêîëüñêèé❀
ðåä✳ ➶✳➚✳ Ñàäîâíè÷èé✳ Ò✳ ✶ ✿ Ýëåìåíòû ëèíåéíîé àëãåáðû è àíàëèòè÷åñêîé ãåîìåòðèè✳✲ ✽✲å
èçä✳✱ ñòåðåîòèï✳ ✲ ❒✳✿ ➘ðîôà✱ ✷✵✵✻✳ ✲ ✷✽✹❬✹❪ ñ✳ ✭✸✶ ýêç✳✮

✷✳ ❒àãàçèííèêîâ ❐✳➮✳ ➶ûñøàÿ ìàòåìàòèêà ■✳ Ïðàêòèêóì ïî ëèíåéíîé àëãåáðå è àíàëèòè÷åñêîé
ãåîìåòðèè✿ Ó÷åáíîå ïîñîáèå ✴ ❐✳➮✳ ❒àãàçèííèêîâ✱ ➚✳❐✳ ❒àãàçèííèêîâà❀ ❒èíèñòåðñòâî îáðà✲
çîâàíèÿ Ðîññèéñêîé Ôåäåðàöèè✱ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ñèñòåì óïðàâëåíèÿ
è ðàäèîýëåêòðîíèêè✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✶✻✸ ñ✳ ✭✾✼ ýêç✳✮

✸✳ ❒àãàçèííèêîâà ➚✳❐✳✱ ❒àãàçèííèêîâ ❐✳➮✳✱❐èíåéíàÿ àëãåáðà✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ ❬Ýëåê✲
òðîííûé ðåñóðñ❪ ✿ ó÷åáíîå ïîñîáèå❀ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ñèñòåì óïðàâëå✲
íèÿ è ðàäèîýëåêòðîíèêè ✭Òîìñê✮✳ ✲ Ýëåêòðîí✳ òåêñòîâûå äàí✳ ✲ Òîìñê ✿ ❬á✳ è✳❪✱ ✷✵✶✵✳ ✲ ♦♥✲❧✐♥❡✱
✶✼✻ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✹

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✿

✶✳ ➪óãðîâ ß✳Ñ✳ ➶ûñøàÿ ìàòåìàòèêà✿ ó÷åáíèê äëÿ âóçîâ✿ ➶ ✸ ò✳ ✴ ß✳Ñ✳ ➪óãðîâ✱ Ñ✳❒✳ ❮èêîëüñêèé❀
ðåä✳ ➶✳➚✳ Ñàäîâíè÷èé✳ Ò✳ ✶ ✿ Ýëåìåíòû ëèíåéíîé àëãåáðû è àíàëèòè÷åñêîé ãåîìåòðèè✳✲ ✽✲å
èçä✳✱ ñòåðåîòèï✳ ✲ ❒✳✿ ➘ðîôà✱ ✷✵✵✻✳ ✲ ✷✽✹❬✹❪ ñ✳ ✭✸✶ ýêç✳✮

✷✳ ❒àãàçèííèêîâ ❐✳➮✳ ➶ûñøàÿ ìàòåìàòèêà ■✳ Ïðàêòèêóì ïî ëèíåéíîé àëãåáðå è àíàëèòè÷åñêîé
ãåîìåòðèè✿ Ó÷åáíîå ïîñîáèå ✴ ❐✳➮✳ ❒àãàçèííèêîâ✱ ➚✳❐✳ ❒àãàçèííèêîâà❀ ❒èíèñòåðñòâî îáðà✲
çîâàíèÿ Ðîññèéñêîé Ôåäåðàöèè✱ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ñèñòåì óïðàâëåíèÿ
è ðàäèîýëåêòðîíèêè✳ ✲ Òîìñê✿ ÒÓÑÓÐ✱ ✷✵✵✼✳ ✲ ✶✻✸ ñ✳ ✭✾✼ ýêç✳✮

✸✳ ❒àãàçèííèêîâà ➚✳❐✳✱ ❒àãàçèííîêîâ ❐✳➮✳✱❐èíåéíàÿ àëãåáðà✳ ➚íàëèòè÷åñêàÿ ãåîìåòðèÿ ❬Ýëåê✲
òðîííûé ðåñóðñ❪ ✿ ó÷åáíîå ïîñîáèå❀ Òîìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ñèñòåì óïðàâëå✲
íèÿ è ðàäèîýëåêòðîíèêè ✭Òîìñê✮✳ ✲ Ýëåêòðîí✳ òåêñòîâûå äàí✳ ✲ Òîìñê ✿ ❬á✳ è✳❪✱ ✷✵✶✵✳ ✲ ♦♥✲❧✐♥❡✱
✶✼✻ ñ✳ ❤tt♣✿✴✴❡❞✉✳t✉s✉r✳r✉✴tr❛✐♥✐♥❣✴♣✉❜❧✐❝❛t✐♦♥s✴✷✷✹✹
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