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ɉɈəɋɇɂɌȿɅЬɇȺə ɁȺɉɂɋɄȺ 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ «ȿɇ.01 ɆȺɌȿɆȺɌɂɄȺ» ɫɨɫɬɚɜɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɎȽɈɋ ɋɉɈ ɤ ɦɢɧɢɦɭɦɭ ɫɨɞɟɪɠɚɧɢɹ ɢ ɭɪɨɜɧɸ ɩɨɞɝɨɬɨɜɤɢ ɜɵɩɭɫɤɧɢɤɨɜ ɋɉɈ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 08.02.10 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ, ɩɭɬɶ ɢ ɩɭɬɟɜɨɟ ɯɨɡɹɣɫɬɜɨ ɢ 
ɧɚ ɨɫɧɨɜɟ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɵ ɞɢɫɰɢɩɥɢɧɵ. Ⱦɚɧɧɚɹ ɞɢɫɰɢɩɥɢɧɚ ɨɬɧɨɫɢɬɫɹ ɤ 
ɛɥɨɤɭ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ 
ɭɦɟɬɶ: 

- ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ;  
- ɪɟɲɚɬɶ ɨɫɧɨɜɧɵɟ ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ ɱɢɫɥɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ 
ɡɧɚɬɶ: 

- ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɦɟɬɨɞɵ ɨɫɧɨɜ ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ, ɞɢɫɤɪɟɬɧɨɣ 
ɦɚɬɟɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ; 

- ɨɫɧɨɜɧɵɟ ɱɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ.  
ɉɪɨɰɟɫɫ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɧɚɩɪɚɜɥɟɧ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɛɳɢɯ 

ɤɨɦɩɟɬɟɧɰɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɫɩɨɫɨɛɧɨɫɬɶ  

 ɩɨɧɢɦɚɬɶ ɫɭɳɧɨɫɬɶ ɢ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɫɜɨɟɣ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɢ, 
ɩɪɨɹɜɥɹɬɶ ɤ ɧɟɣ ɭɫɬɨɣɱɢɜɵɣ ɢɧɬɟɪɟɫ (ɈɄ 1);.  

 ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜɵɛɢɪɚɬɶ ɬɢɩɨɜɵɟ ɦɟɬɨɞɵ ɢ 
ɫɩɨɫɨɛɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɨɰɟɧɢɜɚɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟ-
ɫɬɜɨ (ɈɄ 2); 

 ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɧɟɫɬɢ ɡɚ 
ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ (ɈɄ 3); 

 ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɷɮ-
ɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ 
ɪɚɡɜɢɬɢɹ (ɈɄ 4); 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɨɮɟɫ-
ɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɈɄ 5); 

 ɪɚɛɨɬɚɬɶ ɜ ɤɨɥɥɟɤɬɢɜɟ ɢ ɤɨɦɚɧɞɟ, ɷɮɮɟɤɬɢɜɧɨ ɨɛɳɚɬɶɫɹ ɫ ɤɨɥɥɟɝɚɦɢ, ɪɭ-
ɤɨɜɨɞɫɬɜɨɦ, ɩɨɬɪɟɛɢɬɟɥɹɦɢ (ɈɄ 6); 

 ɛɪɚɬɶ ɧɚ ɫɟɛɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ (ɩɨɞɱɢɧɟɧɧɵɯ), 
ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ (ɈɄ 7); 

 ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɡɚɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡ-
ɜɢɬɢɹ, ɡɚɧɢɦɚɬɶɫɹ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɟɦ, ɨɫɨɡɧɚɧɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚ-
ɰɢɢ (ɈɄ 8); 

 ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨɣ ɫɦɟɧɵ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶ-
ɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɈɄ 9); 

ɋɨɞɟɪɠɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ ɨɪɢɟɧɬɢɪɨɜɚɧɨ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɫɬɭɞɟɧɬɨɜ ɤ 
ɨɫɜɨɟɧɢɸ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɦɨɞɭɥɟɣ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɢ ɨɜɥɚɞɟɧɢɸ 



ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɤɨɦɩɟɬɟɧɰɢɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: 

ɉɄ 2.2. ɉɥɚɧɢɪɨɜɚɬɶ ɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɛɥɸɞɟɧɢɸ 
ɧɨɪɦ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. 
ɉɄ 2.3. Ʉɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɨɰɟɧɢɜɚɬɶ ɤɚɱɟɫɬɜɨ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 
ɉɄ 3.1.Ɉɮɨɪɦɥɹɬɶ ɬɟɯɧɢɱɟɫɤɭɸ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ. 
ɉɄ 3.2. Ɋɚɡɪɚɛɚɬɵɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɪɟɦɨɧɬ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ 

ɢ ɭɡɥɨɜ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɟɣ. 

Ɋɚɛɨɱɚɹ ɩɪɨɝɪɚɦɦɚ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 26 ɱɚɫɨɜ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. 



ɉɟɪɟɱɟɧɶ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 

 

№ 

ɩ/ɩ 
ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ 

Ɉɛɴɟɦ 
ɱɚɫɨɜ 

1 Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɯ  2 

2 ɋɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɤɚɫɚɬɟɥɶɧɨɣ ɢ ɧɨɪɦɚɥɢ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ 
ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ. 

2 

3 ɉɪɢɥɨɠɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɤ ɩɪɢɛɥɢɠɟɧɧɵɦ ɜɵɱɢɫɥɟɧɢɹɦ 2 

4 ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ ɮɭɧɤɰɢɣ. 2 

5 ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɥɨɫɤɢɯ ɮɢɝɭɪ ɢ ɨɛɴɟɦɨɜ ɬɟɥ ɜɪɚɳɟɧɢɹ.  2 

6 Ɋɟɲɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɩɨɦɨɳɶɸ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ 

2 

7 Ɋɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ 
ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ. 

2 

8 Ʌɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, 
ɦɟɬɨɞɵ ɢɯ ɪɟɲɟɧɢɹ 

2 

9 Ɋɟɲɟɧɢɟ ɥɢɧɟɣɧɵɯ ɨɞɧɨɪɨɞɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ 

2 

10 ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɹɞɨɜ ɧɚ ɫɯɨɞɢɦɨɫɬɶ. 2 

11 Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɣ ɜ ɪɹɞɵ Ɍɟɣɥɨɪɚ ɢɥɢ Ɇɚɤɥɨɪɟɧɚ. 2 

12 ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɪɨɢɡɜɨɞɧɵɯ ɜ ɬɨɱɤɟ, ɡɧɚɱɟɧɢɣ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɦɟɬɨɞɚɦɢ ɱɢɫɥɟɧɧɨɝɨ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 

2 

13 ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɞɚɱ. 

2 

ɂɌɈȽɈ 26 

 



Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ 

 

1. ɋɬɭɞɟɧɬ ɞɨɥɠɟɧ ɩɪɢɣɬɢ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɦ ɤ 
ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ. ɋɬɭɞɟɧɬ, ɧɟ ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ ɤ ɪɚɛɨɬɟ, ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɞɨɩɭɳɟɧ ɤ ɟɟ ɜɵɩɨɥɧɟɧɢɸ. 

2. Ʉɚɠɞɵɣ ɫɬɭɞɟɧɬ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬɵ ɞɨɥɠɟɧ ɩɪɟɞɫɬɚɜɢɬɶ ɨɬɱɟɬ 
ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ ɫ ɚɧɚɥɢɡɨɦ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɜɨɞɨɦ ɩɨ ɪɚ-
ɛɨɬɟ. 

3. Ɉɬɱɟɬ ɨ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɧɚ ɨɬɞɟɥɶɧɨɦ ɥɢɫɬɟ 
ɮɨɪɦɚɬɚ Ⱥ4. ɋɨɞɟɪɠɚɧɢɟ ɨɬɱɟɬɚ ɭɤɚɡɚɧɨ ɧɢɠɟ. 

4. Ɋɚɫɱɟɬ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɞɜɭɯ ɡɧɚɱɚɳɢɯ ɰɢɮɪ. 
5. ȿɫɥɢ ɫɬɭɞɟɧɬ ɧɟ ɜɵɩɨɥɧɢɥ ɩɪɚɤɬɢɱɟɫɤɭɸ ɪɚɛɨɬɭ ɢɥɢ ɱɚɫɬɶ ɪɚɛɨɬɵ, 

ɬɨ ɨɧ ɦɨɠɟɬ ɜɵɩɨɥɧɢɬɶ ɪɚɛɨɬɭ ɢɥɢ ɨɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ ɜɨ ɜɧɟɭɪɨɱɧɨɟ ɜɪɟɦɹ, 
ɫɨɝɥɚɫɨɜɚɧɧɨɟ ɫ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ. 

6. Ɉɰɟɧɤɭ ɩɨ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ, ɫ ɭɱɟɬɨɦ ɫɪɨɤɚ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ, ɟɫɥɢ: 

- ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɩɪɚɜɢɥɶɧɨ ɢ ɩɨɥɧɨɦ ɨɛɴɟɦɟ; 
- ɫɬɭɞɟɧɬ ɦɨɠɟɬ ɩɨɹɫɧɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɥɸɛɨɝɨ ɷɬɚɩɚ ɪɚɛɨɬɵ; 
- ɨɬɱɟɬ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨ-

ɬɵ. 
7. Ɉɰɟɧɤɭ ɩɨ ɩɪɚɤɬɢɱɟɫɤɢɦ ɪɚɛɨɬɚɦ ɫɬɭɞɟɧɬ ɩɨɥɭɱɚɟɬ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵ-

ɩɨɥɧɟɧɢɹ ɜɫɟɯ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɝɪɚɦɦɨɣ ɪɚɛɨɬ ɩɨɫɥɟ ɫɞɚɱɢ ɨɬɱɟɬɨɜ ɩɨ 
ɪɚɛɨɬɚɦ ɩɪɢ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ ɨɰɟɧɤɚɯ ɡɚ ɨɩɪɨɫɵ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ. 

 



 

ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 1 

Ɍɟɦɚ:  
Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɯ 

 

ɐɟɥɶ ɪɚɛɨɬɵ:  

ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ 
ɬɟɦɟ «Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ, ɡɚɞɚɧɧɵɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɯ» 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 Ʉɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 
ɞɢɫɤɪɢɦɢɧɚɧɬɨɦ ɧɟ  ɢɦɟɟɬ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɤɨɪɧɟɣ. ɉɨɷɬɨɦɭ ɩɪɢɯɨɞɢɬɫɹ ɪɚɫɲɢɪɹɬɶ 
ɦɧɨɠɟɫɬɜɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ, ɞɨɛɚɜɥɹɹ ɤ ɧɟɦɭ ɧɨɜɵɟ ɱɢɫɥɚ. ɗɬɢ ɧɨɜɵɟ ɱɢɫɥɚ 
ɜɦɟɫɬɟ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɱɢɫɥɚɦɢ ɨɛɪɚɡɭɸɬ ɦɧɨɠɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɧɚɡɵɜɚɸɬ 
ɦɧɨɠɟɫɬɜɨɦ ɤɨɦɩɥɟɤɫɧɵх чɢɫɟɥ. 
 Ʉɨɦɩɥɟɤɫɧɵɦ ɱɢɫɥɨɦ - ɧɚɡɵɜɚɟɬɫɹ ɜɵɪɚɠɟɧɢɟ ɜɢɞɚ  г = К+Л i , ɝɞɟ К  ɢ Л 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɱɢɫɥɨ ɚ ɧɚɡɵɜɚɟɬɫɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɶɸ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɱɢɫɥɚ г = К+Л·i,       ɚ ɱɢɫɥɨ Л – ɟɝɨ ɦɧɢɦɨɣ ɱɚɫɬɶɸ,  ɚ i – ɦɧɢɦɚɹ ɟɞɢɧɢɰɚ, 
ɨɩɪɟɞɟɥɹɟɦɚɹ ɪɚɜɟɧɫɬɜɨɦ i ² = -1. 

ɇɚɩɪɢɦɟɪ, ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ г = 2+3·i  ɪɚɜɧɚ      К =2, ɚ 
ɦɧɢɦɚɹ ɪɚɜɧɚ Л = 3. 
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ:      г=К+0Т=К, г=RО г.  
Ɇɧɢɦɵɟ ɱɢɫɥɚ:      г=0+ЛТ=ЛТ, г=Im г. 
Ɋɚɜɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ:      г1=a+bi, z2=c+di,              z1=z2, ɟɫɥɢ К=М, Л=Н. 
ɉɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ:           г=К+ЛТ,                 г=-a-bi. 

ɋɨɩɪɹɠɟɧɧɵɟ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ:           г=К+ЛТ,                 г=К-bi. 

 

Ⱥɥɝɟɛɪɚɢɱɟɫɤɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ:    г =К + ЛТ 
 
 

ɋɥɨɠɟɧɢɟ ɢ ɭɦɧɨɠɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ 

 

ɋɭɦɦɨɣ ɞɜɭɯ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ г1=a+b·i  ɢ г2= c+d·i ɧɚɡɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ 
ɱɢɫɥɨ:        

 

z = z1 + z2  = (a+b·i ) + ( c+d·i ) = (a+c) + (b+d)·i, 
 

ɉɪɨɢɡвɟɞɟɧɢɟɦ ɞɜɭɯ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ г1=a+b·i  ɢ г2= c+d·i ɧɚɡɵɜɚɟɬɫɹ 
ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ :  

 

     z = z1 · z2 =( a+b·i )·( c+d·i )=(a·c – b·d) + (a·d + b·c)·i 
 



ɂɡ ɮɨɪɦɭɥ ɜɵɬɟɤɚɟɬ, ɱɬɨ ɫɥɨɠɟɧɢɟ ɢ ɭɦɧɨɠɟɧɢɟ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ  ɩɨ ɩɪɚɜɢɥɚɦ 
ɞɟɣɫɬɜɢɣ ɫ ɦɧɨɝɨɱɥɟɧɚɦɢ, ɫɱɢɬɚɹ i2

= –1. Ɉɩɟɪɚɰɢɢ ɫɥɨɠɟɧɢɹ ɢ ɭɦɧɨɠɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɨɛɥɚɞɚɸɬ ɫɜɨɣɫɬɜɚɦɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ. Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ:  

ɉɟɪɟɦɟɫɬɢɬɟɥɶɧɨɟ ɫвɨɣɫɬвɨ: 

 

        Z1
 
+Z2=Z2+Z1,   Z1·Z2=Z2·Z1 

 

ɋɨчɟɬаɬɟɥɶɧɨɟ ɫвɨɣɫɬвɨ: 

 

        (Z1+Z2)+Z3=Z1+(Z2+Z3),  (Z1·Z2)·Z3=Z1·(Z2·Z3) 

 

Ɋаɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɫвɨɣɫɬвɨ: 

 

        Z1·(Z2+Z3)=Z1·Z2+Z1·Z3   

 

 ɋɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɥɨɠɟɧɢɹ ɞɜɭɯ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ, ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɚɹ ɱɚɫɬɶ ɫɭɦɦɵ ɪɚɜɧɚ ɫɭɦɦɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɚɫɬɟɣ ɫɥɚɝɚɟɦɵɯ, ɦɧɢɦɚɹ 
ɱɚɫɬɶ ɫɭɦɦɵ ɪɚɜɧɚ ɫɭɦɦɟ ɦɧɢɦɵɯ ɱɚɫɬɟɣ ɫɥɚɝɚɟɦɵɯ. Ɍɨɱɧɨ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɫɭɦɦɵ ɜɟɤɬɨɪɨɜ (Ɋɢɫ.1). 
 

 

 
 

 

Ɋɢɫɭɧɨɤ 1. - Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɭɦɦɵ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ 

 
 

ȼɵɱɢɬɚɧɢɟ ɢ ɞɟɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ 

 

ȼɵɱɢɬɚɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ – ɷɬɨ ɨɩɟɪɚɰɢɹ, ɨɛɪɚɬɧɚɹ ɫɥɨɠɟɧɢɸ: ɞɥɹ ɥɸɛɵɯ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ Z1 ɢ Г2 ɫɭɳɟɫɬɜɭɟɬ, ɢ ɩɪɢɬɨɦ ɬɨɥɶɤɨ ɨɞɧɨ, ɱɢɫɥɨ Г, ɬɚɤɨɟ, ɱɬɨ:      

 

Z + Z2=Z1                                 Z = Z1 – Z2 

 

 



ɑɢɫɥɨ Г=Г1+(-Z2 )ɧɚɡɵɜɚɸɬ  ɪаɡɧɨɫɬɶɸ чɢɫɟɥ Z1 ɢ Г2.  

 

  Z= (a+b·i ) - ( c+d·i ) = (a-c) + (b-d)·i,  
 

Ⱦɟɥɟɧɢɟ ɜɜɨɞɢɬɫɹ ɤɚɤ ɨɩɟɪɚɰɢɹ, ɨɛɪɚɬɧɚɹ ɭɦɧɨɠɟɧɢɸ:   ГZ2=Z1 

 

Ɋɚɡɞɟɥɢɜ ɨɛɟ ɱɚɫɬɢ ɧɚ Г2 ɩɨɥɭɱɢɦ:      Г=
Z
1

Z
2  

 

ɂɡ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ  ɜɢɞɧɨ, ɱɬɨ Г2  0 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɭɦɧɨɠɟɧɢɟ ɞɟɥɢɦɨɝɨ ɢ ɞɟɥɢɬɟɥɹ ɧɚ ɱɢɫɥɨ, ɫɨɩɪɹɠɟɧɧɨɟ ɞɟɥɢɬɟɥɸ.  
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      Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɚɡɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ 

      Ɋɚɡɧɨɫɬɢ  Г2  – Z1 ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ Г1 ɢ Г2, ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɧɨɫɬɶ ɜɟɤɬɨɪɨɜ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɢɫɥɚɦ Г1 ɢ Г2. 

Ɇɨɞɭɥɶ Z2  Z1  ɪɚɡɧɨɫɬɢ ɞɜɭɯ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ Z2 ɢ Г1 ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɦɨɞɭɥɹ ɟɫɬɶ ɞɥɢɧɚ 
ɜɟɤɬɨɪɚ Г2  – Z1. ɉɨɫɬɪɨɢɦ ɷɬɨɬ 
ɜɟɤɬɨɪ, ɤɚɤ ɫɭɦɦɭ ɜɟɤɬɨɪɨɜ Г2 ɢ      
(–Z1) (ɪɢɫɭɧɨɤ 2). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɦɨɞɭɥɶ ɪɚɡɧɨɫɬɢ ɞɜɭɯ ɤɨɦɩɥɟɤɫɧɵɯ 
ɱɢɫɟɥ ɟɫɬɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɬɨɱɤɚɦɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ, 
ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɷɬɢɦ 
ɱɢɫɥɚɦ. 

 

 

Ɋɢɫɭɧɨɤ 2  
 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  

ȼɚɪɢɚɧɬ № 1 

 

1. Ⱦɚɧɨ  ɤɨɦɩɥɟɤɫɧɨɟ  ɱɢɫɥɨ  
 

 Z  =   21  –   4  i 

 

Ɂɚɩɢɫɚɬɶ  ɱɢɫɥɨ  ɪɚɜɧɨɟ,  ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ, ɫɨɩɪɹɠɟɧɧɨɟ  ɢɫɯɨɞɧɨɦɭ.   

 

 
   



2. ȼɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɟ  

                           Z  = ( 3    -   2 i  +  ( - 6    -   2 i  ) 

3. ȼɵɩɨɥɧɢɬɶ ɭɦɧɨɠɟɧɢɟ  

                           Z  = (  3    +   4 i  ) (  1   +   3 i  ) 

4. ȼɵɩɨɥɧɢɬɶ ɞɟɥɟɧɢɟ  

                            Z  = ( - 6    +   2 i  )) : ( 3    -   4 i  ) 

  

5. ȼɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɹ 

                       Z  = ( 5    +   2 i  ) : (  2   -   5 i  ) + (7    +   3 i  ) : (  1   -   2 i  ) 

ȼɚɪɢɚɧɬ № 2 

1 Ⱦɚɧɨ  ɤɨɦɩɥɟɤɫɧɨɟ  ɱɢɫɥɨ  

Z  =   3  +  9  i 

Ɂɚɩɢɫɚɬɶ  ɱɢɫɥɨ  ɪɚɜɧɨɟ,  ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ, ɫɨɩɪɹɠɟɧɧɨɟ  ɢɫɯɨɞɧɨɦɭ.   

 

2 ȼɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɟ  

Z  = ( 5    +   3 i  ) +  ( - 2    -   5 i  ) 

3 ȼɵɩɨɥɧɢɬɶ ɭɦɧɨɠɟɧɢɟ  

Z  = (  -2    +   3 i  ) ( -1    -  6 i  ) 

4 ȼɵɩɨɥɧɢɬɶ ɞɟɥɟɧɢɟ  

Z  = ( 4   +-  3 i  ) : ( -2   -   5 i  ) 

5 ȼɵɩɨɥɧɢɬɶ ɞɟɣɫɬɜɢɹ 

                       Z  = ( -1    +   3 i  ) : (  5   +    i  )  - ( 3    -   4 i  ) : (  4   +   3 i  )  

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
- ɩɨɧɹɬɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ (Ʉ.ɑ.); 
- ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ Ʉ.ɑ; 

      -     ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɧɚɞ Ʉ.ɑ. 



ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 2 

Ɍɟɦɚ:  
ɋɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɤɚɫɚɬɟɥɶɧɨɣ ɢ ɧɨɪɦɚɥɢ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɣ 

ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ. 
 

ɐɟɥɶ ɪɚɛɨɬɵ:  

ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ 
ɬɟɦɟ «ɋɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɤɚɫɚɬɟɥɶɧɨɣ ɢ ɧɨɪɦɚɥɢ, ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɣ 
ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ» 

 

Кɪаɬɤɢɟ ɬɟɨɪɟɬɢчɟɫɤɢɟ ɫвɟɞɟɧɢɹ 

 

ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 

1)   ɢɢ )( ; 

2) ɢɢɢ  )( , ɜ ɱɚɫɬɧɨɫɬɢ ɢɫɫɢ )( ; 

3) 
2

)(
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 ; 

4) )()()( ɯɢɢɭɯɭ  , ɟɫɥɢ )(),( ɯɢɢfɭ  ; 
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ɭɯ
ɯɭ


 , ɟɫɥɢ )(xfɭ   ɢ )(ɭx  . 

 

Ɏɨɪɦɭɥɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 
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ɉɪɢɦɟɪɵ ɧɚɯɨɠɞɟɧɢɹ  ɩɪɨɢɡɜɨɞɧɨɣ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ:  

 

1) 
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ɉɪɨɢɡɜɨɞɧɚɹ ɫɥɨɠɧɨɣ ɢ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɣ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ. ɉɭɫɬɶ )(ɢfɭ   ɢ )(ɯɢ  , ɬɨɝɞɚ ))(( xfɭ  - ɫɥɨɠɧɚɹ ɮɭɧɤɰɢɹ ɫ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɚɪɝɭɦɟɧɬɨɦ ɯ  ɢ ɧɟɡɚɜɢɫɢɦɵɦ ɚɪɝɭɦɟɧɬɨɦ ɯ . 

Ɍɟɨɪɟɦɚ. ȿɫɥɢ ɮɭɧɤɰɢɹ )(ɯɢ   ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɧɭɸ )(ɯɢ  ɜ ɬɨɱɤɟ ɯ , ɚ ɮɭɧɤɰɢɹ 
)(ɢfɭ   ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɧɭɸ )(ɢɭ  ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɨɱɤɟ )(ɯɢ  , ɬɨ ɫɥɨɠɧɚɹ 

ɮɭɧɤɰɢɹ ))(( xfɭ   ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɧɭɸ )(ɯɭ  ɜ ɬɨɱɤɟ ɯ  ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ  ɩɨ 
ɮɨɪɦɭɥɟ )()()( ɯɢɢɭɯɭ  . 

 

ɉɪɚɜɢɥɨ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ:  

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ ɧɚɞɨ ɩɪɨɢɡɜɨɞɧɭɸ ɞɚɧɧɨɣ 

ɮɭɧɤɰɢɢ ɩɨ ɩɪɨɦɟɠɭɬɨɱɧɨɦɭ ɚɪɝɭɦɟɧɬɭ ɭɦɧɨɠɢɬɶ ɧɚ ɩɪɨɢɡɜɨɞɧɭɸ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ 

ɚɪɝɭɦɟɧɬɚ ɩɨ ɧɟɡɚɜɢɫɢɦɨɦɭ ɚɪɝɭɦɟɧɬɭ. 

ɗɬɨ ɩɪɚɜɢɥɨ ɨɫɬɚɟɬɫɹ ɜ ɫɢɥɟ, ɟɫɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɚɪɝɭɦɟɧɬɨɜ ɧɟɫɤɨɥɶɤɨ.  

 

 

 



ɉɪɢɦɟɪ. ȼɵɱɢɫɥɢɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ: 
 

  1)  3 24 1ln  ɯɯ
eey . 

 

Ɋɟɲɟɧɢɟ:  
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Ɉɛɪɚɬɧɚɹ ɮɭɧɤɰɢɹ 

Ɉɩɪɟɞɟɥɟɧɢɟ. ɉɭɫɬɶ ɡɚɞɚɧɚ ɮɭɧɤɰɢɹ )(xfɭ   ɫ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ D ɢ 
ɦɧɨɠɟɫɬɜɨɦ ɡɧɚɱɟɧɢɣ ȿ . ȿɫɥɢ ɤɚɠɞɨɦɭ ɡɧɚɱɟɧɢɸ ȿɭ  ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ Dɯ , ɬɨ ɨɩɪɟɞɟɥɟɧɚ ɮɭɧɤɰɢɹ )(ɭɯ   ɫ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ȿ  ɢ 
ɦɧɨɠɟɫɬɜɨɦ ɡɧɚɱɟɧɢɣ D (ɪɢɫ1). Ɍɚɤɚɹ ɮɭɧɤɰɢɹ )(ɭɯ   ɧɚɡɵɜɚɟɬɫɹ ɨɛɪɚɬɧɨɣ ɤ 
ɮɭɧɤɰɢɢ )(xfɭ   ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: )()( 1 ɭfɭɯ  . ɉɪɨ ɮɭɧɤɰɢɢ 

)(ɭɯ   ɢ )(xfɭ   ɝɨɜɨɪɹɬ, ɱɬɨ ɨɧɢ ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɦɢ.  
                           f                                                                                                                        
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ɉɪɢɦɟɪɵ:  

1) 
x

ɭ 3
  ɢ 

ɭ
ɯ 3
  

2) 1 ɯɭ    ɢ   1 ɭɯ  

3) 32  ɯɭ   ɢ 
2

3


ɭɯ  

( Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɥɹ ɮɭɧɤɰɢɢ )(xfɭ   ɧɚɣɬɢ ɨɛɪɚɬɧɭɸ ɮɭɧɤɰɢɸ ɧɚɞɨ 
ɩɟɪɟɦɟɧɧɭɸ ɯ  ɜɵɪɚɡɢɬɶ ɱɟɪɟɡ ɩɟɪɟɦɟɧɧɭɸ ɭ). 

Ɍɟɨɪɟɦɚ. ȿɫɥɢ ɮɭɧɤɰɢɹ )(xfɭ   ɫɬɪɨɝɨ ɦɨɧɨɬɨɧɧɚ ɧɚ ɢɧɬɟɪɜɚɥɟ (ɚ;b) ɢ ɢɦɟɟɬ ɧɟ 
ɪɚɜɧɭɸ ɧɭɥɸ ɩɪɨɢɡɜɨɞɧɭɸ )(xf   ɜ ɩɪɨɢɡɜɨɞɧɨɣ ɬɨɱɤɟ ɷɬɨɝɨ ɢɧɬɟɪɜɚɥɚ, ɬɨ ɨɛɪɚɬɧɚɹ 
ɟɣ ɮɭɧɤɰɢɹ )(ɭx   ɬɚɤɠɟ ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɧɭɸ )(ɭ   ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɨɱɤɟ, 

ɨɩɪɟɞɟɥɹɟɦɭɸ ɪɚɜɟɧɫɬɜɨɦ 
)(

1
)(

xf
ɭ


 . 

ɉɪɢɦɟɪ: 
 

1. ɉɨɥɶɡɭɹɫɶ ɩɪɚɜɢɥɨɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ, ɧɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ 
ɮɭɧɤɰɢɢ .13  ɯɭ  

Ɋɟɲɟɧɢɟ: Ɉɛɪɚɬɧɚɹ ɮɭɧɤɰɢɹ 13  ɭɯ  ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɧɭɸ 2' 3ɭɯ ɭ  . ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  
 

 3 22'

'

13

1

3

11




ɯɭɯ
ɭ

ɭ

ɯ . 

Ⱦɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ. ȿɫɥɢ ɮɭɧɤɰɢɹ )(xfɭ   ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚ ɜ ɬɨɱɤɟ ɯ  , ɬ.ɟ. ɢɦɟɟɬ ɜ 
ɷɬɨɣ ɬɨɱɤɟ ɤɨɧɟɱɧɭɸ ɩɪɨɢɡɜɨɞɧɭɸ )(' xf , ɬɨ ɟɟ ɩɪɢɪɚɳɟɧɢɟ ɭ  ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ 
ɜɢɞɟ xxxxfɭ  )()(  , ɝɞɟ 0)(lim

0




x
x

 . 

Ƚɥɚɜɧɚɹ, ɥɢɧɟɣɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ x  ɱɚɫɬɶ xxf  )(  ɩɪɢɪɚɳɟɧɢɹ ɮɭɧɤɰɢɢ 
ɧɚɡɵɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ ɮɭɧɤɰɢɢ ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ dy : 

xxfdɭ  )( .     ))(( dxxfdɭ   

ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɯ x  ɩɪɢɪɚɳɟɧɢɟ ɮɭɧɤɰɢɢ ɩɪɢɛɥɢɠɟɧɧɨ ɪɚɜɧɨ ɟɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɭ ɬ.ɟ.  dɭɭ  . 

 

ɉɪɢɦɟɪɵ: 
1. ɇɚɣɬɢ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ  
ɭ = 25cos xx  . 

Ɋɟɲɟɧɢɟ: 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ, dxxfdɭ )(  ɩɨɥɭɱɚɟɦ dy = (-sinx+10x)dx. 

2.   Ⱦɥɹ ɮɭɧɤɰɢɢ 123  xxy  ɧɚɣɬɢ ɩɪɢɪɚɳɟɧɢɟ y ɩɪɢ 01,0x ɢ 1x . 

 

Ɋɟɲɟɧɢɟ: 



ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ, xxfdɭ  )(  ɩɨɥɭɱɚɟɦ  
 

dɭ ( 123  ɯɯ ) '
x = ( ɯɯ 23 2  ) x .  

 

ȼɵɩɨɥɧɹɹ ɩɨɞɫɬɚɧɨɜɤɭ 01,0x  ɢ 1x , ɧɚɯɨɞɢɦ ɩɪɢɪɚɳɟɧɢɟ y : 

 

y =(3    121
2  ) 01,0 =0,05 

 

Ɉɬɜɟɬ:  y =0,05 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ȼɚɪɢɚɧɬ 1 

ɇɚɣɞɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ: 
1. 3783 235  xxxy  

2. x
xctgx

x
y 532

15
  

3.  457 342 xxxy   

4. x)x(y 3978 3   

1. 
3

4

53

94

)x(

)x(
y




  

ȼɚɪɢɚɧɬ 2 

ɇɚɣɞɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ: 
1. 

4
974 26 

 xxxy  

2. x
xsinx

x
y

327
5

  

3. 
5

35

2
827 






 


xxxy  

4. 33 483 x)x(y   

5. 
4

3

74

54

)x(

)x(
y




  

ȼɚɪɢɚɧɬ 3 

ɇɚɣɞɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ: 
1. 

2
827 35 

 xxxy  

2. xsinx
x

y  7
5

 

3. 5235 3783 )xxx(y   

4. 65352 )x(xy   

5. 
3

4

42

53

)x(

)x(
y




  

ȼɚɪɢɚɧɬ 4 

ɇɚɣɞɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ: 
1. xxxy 342 57   

2.  x
x

y 2
15

 ɫtg x  

3. 
4

26

4
974 






 


xxxy  

4. 25 519 x)x(y   

4

3

73

25

)x(

)x(
y




  

ȼɚɪɢɚɧɬ 5 

ɇɚɣɞɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ: 
1.  xxxy 8258 26  

2. x
xctgx

x
y 525

4
  

3. 
4

23

3

1
394 






  xxxy  

4. 1392 10  x)x(y  

5. 
3

4

42

58

)x(

)x(
y




  

ȼɚɪɢɚɧɬ 6 

ɇɚɣɞɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ: 
1. 

3

1
394 23  xxxy  

2. x
x

x
xsinɭ 46

1
3   

3. 526 8258 )xxx(y   

4. x)x(y 2583 5   

5. 
4

3

56

84

)x(

)x(
y




  

 

 



 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
- ɬɚɛɥɢɰɚ ɩɪɨɢɡɜɨɞɧɵɯ 

- ɩɨɧɹɬɢɟ ɩɪɨɢɡɜɨɞɧɨɣ 

- ɩɪɨɢɡɜɨɞɧɵɟ ɫɥɨɠɧɵɯ ɮɭɧɤɰɢɣ 

 

 



ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 3 

 

Ɍɟɦɚ: ɉɪɢɥɨɠɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɤ ɩɪɢɛɥɢɠɟɧɧɵɦ ɜɵɱɢɫɥɟɧɢɹɦ. 
 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «ɉɪɢɥɨɠɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɤ ɩɪɢɛɥɢ-
ɠɟɧɧɵɦ ɜɵɱɢɫɥɟɧɢɹɦ» 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 

Ⱦɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ. ȿɫɥɢ ɮɭɧɤɰɢɹ )(xfɭ   ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚ ɜ ɬɨɱɤɟ ɯ  , ɬ.ɟ. ɢɦɟɟɬ ɜ 
ɷɬɨɣ ɬɨɱɤɟ ɤɨɧɟɱɧɭɸ ɩɪɨɢɡɜɨɞɧɭɸ )(' xf , ɬɨ ɟɟ ɩɪɢɪɚɳɟɧɢɟ ɭ  ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ 
ɜɢɞɟ xxxxfɭ  )()(  , ɝɞɟ 0)(lim

0




x
x

 . 

Ƚɥɚɜɧɚɹ, ɥɢɧɟɣɧɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ x  ɱɚɫɬɶ xxf  )(  ɩɪɢɪɚɳɟɧɢɹ ɮɭɧɤɰɢɢ 
ɧɚɡɵɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ ɮɭɧɤɰɢɢ ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ dy : 

xxfdɭ  )( .     ))(( dxxfdɭ   

ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɯ x  ɩɪɢɪɚɳɟɧɢɟ ɮɭɧɤɰɢɢ ɩɪɢɛɥɢɠɟɧɧɨ ɪɚɜɧɨ ɟɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɭ ɬ.ɟ.  dɭɭ  . 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ȼɚɪɢɚɧɬ 1 

1. ɇɚɣɬɢ dy        

ɚ) 
1

12

2 




x

x
y       

ɛ) xctgy
3

3

1
       

ɜ) 2

3
arcsin

x
y        

2. ɇɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ  ɩɪɢɪɚɳɟɧɢɹ ɮɭɧɤɰɢɢ xxy 33   ɩɪɢ 2x    

ɢ    02,0x .       

3. ɇɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ  1544 2  xxy  ɩɪɢ 01,2x . 

   

4. ȼɵɱɢɫɥɢɬɶ:      

ɚ) 
 


2

976,0

1
       

 

ɛ) 4 024,1        

 

 



ȼɚɪɢɚɧɬ 2 

1.ɇɚɣɬɢ dy  

ɚ) xxy 3cos3sin   

 

ɛ) 22ln axy   

 

ɜ) 3 27 xy
tgx   

 

2. ɇɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɪɚɳɟɧɢɹ ɮɭɧɤɰɢɢ xxy 32 2  ɩɪɢ 1x  ɢ 
01,0x . 

3. ɇɚɣɬɢ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ 23 2
3

1
xxy   ɩɪɢ 02,1x . 

4. ȼɵɱɢɫɥɢɬɶ: 
ɚ)   4

988,0  

 

ɛ) 
3 036,1

1
 

 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ 

 

 

 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
- ɩɨɧɹɬɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɚ 

- ɮɨɪɦɭɥɚ ɩɪɢɛɥɢɠɟɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ 

 

 

 

 

 

 

 

 

 

 

 



ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 4 

 

Ɍɟɦɚ:  ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ ɮɭɧɤɰɢɣ. 
 

ɐɟɥɶ ɪɚɛɨɬɵ:  

ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɪɟɲɢɬɶ 
ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «ɂɧɬɟɝɪɢɪɨɜɚɧɢɟ ɮɭɧɤɰɢɣ» 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 

ɇɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ 

 Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ 

 

)())((10
xfdxxf   ;                                                   dxxfdxxfd )()(20 ; 

  cxFxdx )()(30  ;                                                 dxxkdxxfk )()(40 ; 

                                                           dxxgdxxfxgxf )()()]()([50 . 

 

Ɍɚɛɥɢɰɚ ɨɫɧɨɜɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. 
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Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 



Ɇɟɬɨɞ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

Ɉɩɪɟɞɟɥɟɧɢɟ. Ɇɟɬɨɞ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɚɧɧɵɣ ɢɧɬɟɝɪɚɥ 
ɩɭɬɟɦ ɬɨɠɞɟɫɬɜɟɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɞɵɧɬɟɝɪɚɥɶɧɨɣ ɮɭɧɤɰɢɢ (ɢɥɢ 
ɜɵɪɚɠɟɧɢɹ) ɢ ɩɪɢɦɟɧɟɧɢɹ ɫɜɨɣɫɬɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 
ɩɪɢɜɨɞɢɬɫɹ ɤ ɨɞɧɨɦɭ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦ ɬɚɛɥɢɱɧɵɦ ɢɧɬɟɝɪɚɥɨɦ, ɧɚɡɵɜɚɟɬɫɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟɦ. 

ɉɪɢɦɟɪɵ: 
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ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ȼɚɪɢɚɧɬ 1 

 

1.   dxxxx )102793( 32  

2.   24949 x

dx
 

3.  
dx
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ȼɚɪɢɚɧɬ 2 

 

1.   dxxxx )54365,133( 33  

2. 


6 5

5

ɯ
dxɯɯ

 

3.  
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x

x

113

5
4
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4. 


dx
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x

8
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5.  xdxtg
2  

6.  
dx
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7. 


dx
x
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232

 

8.   dxex
xcos2sin  

9.  xdx
21

13
cos  

                10.  dx
x

xln
 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
- ɩɨɧɹɬɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ 

- ɬɚɛɥɢɰɚ ɢɧɬɟɝɪɚɥɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ 

- ɦɟɬɨɞɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

 

 

 

 

 

 

 

 

 



ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 5 

 

Ɍɟɦɚ: ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɥɨɫɤɢɯ ɮɢɝɭɪ ɢ ɨɛɴɟɦɨɜ ɬɟɥ ɜɪɚɳɟɧɢɹ. 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɥɨɫɤɢɯ ɮɢɝɭɪ ɢ 
ɨɛɴɟɦɨɜ ɬɟɥ ɜɪɚɳɟɧɢɹ» 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ. Ʉɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɮɢɝɭɪɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ 
ɝɪɚɮɢɤɨɦ ɧɟɩɪɟɪɵɜɧɨɣ ɢ ɧɟ ɦɟɧɹɸɳɟɣ ɧɚ ɨɬɪɟɡɤɟ  b;a  ɡɧɚɤɚ ɮɭɧɤɰɢɢ )x(f , 

ɩɪɹɦɵɦɢ bx,ax   ɢ ɨɬɪɟɡɤɨɦ  b;a . ɉɥɨɳɚɞɶ S ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɧɚɯɨɞɢɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ  

)a(F)b(Fdx)x(fS
b

a

  .  (*) 

 

Ɂɚɞɚɧɢɟ. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: 
 

№ ɉɥɚɧ ɜɵɱɢɫɥɟɧɢɹ ɩɥɨɳɚɞɢ ɉɪɢɦɟɧɟɧɢɟ ɩɥɚɧɚ 

ɲɚɝɚ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɚ) 92  x,y,xy  ɛ) 022  y,xy,xy  

1 ɋɬɪɨɢɦ ɡɚɞɚɧɧɵɟ ɥɢɧɢɢ ɢ 
ɲɬɪɢɯɨɜɤɨɣ ɨɬɦɟɱɚɟɦ ɮɢɝɭɪɭ, 
ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɣ ɧɚɞɨ ɧɚɣɬɢ. 
ɍɫɬɚɧɨɜɢɦ, ɹɜɥɹɟɬɫɹ ɥɢ ɷɬɚ 
ɮɢɝɭɪɚ ɤɪɢɜɨɥɢɧɟɣɧɨɣ 
ɬɪɚɩɟɰɢɟɣ 

  

2 Ɂɚɩɢɫɵɜɚɟɦ ɮɨɪɦɭɥɭ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɹ ɩɥɨɳɚɞɢ ɢɫɤɨɦɨɣ 
ɮɢɝɭɪɵ 

 ABDEABCDE SSS  

 
b

a

b

a

dxdxx 2  

 ACBOAC SSS  

  
a b

a

dx)x(dxx

0

2 2  

3 ɇɚɯɨɞɢɦ ɩɪɟɞɟɥɵ 
ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 
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,xy
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42  xx , 

94  BA xb,xa  
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,xy

2

2



12022
;xxx   

 

 



 

ɚ) 92  x,y,xy ;            ɛ) 022  y,xy,xy . 

 

ɉɪɢɦɟɪɵ. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: 
1) 202  x,y,xy ;  2) 12  y,xy ;    3) 012  y,xy ;     4) 21 2  y,xy ; 

5) 100  x,x,y,ey
x ;  6) xy,xy  3 ;    7) 

4

3
2 2  y,xxy ;    8) 

213  x,y,xy ; 

9) xy,
x

y  6
5

. 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
- ɩɨɧɹɬɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ 

- ɬɚɛɥɢɰɚ ɢɧɬɟɝɪɚɥɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ 

- ɦɟɬɨɞɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ 

 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ȼɚɪɢɚɧɬ 1 

1. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ , ɨɝɪɚɧɢɱɟɧɧɭɸ ɥɢɧɢɹɦɢ  

 xy sin ; x=0; x ; 0y . 

2.   ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɬɟɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɨɫɢ Ɉɏ ɩɥɨɳɚɞɢ, 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ  

xy 2
 ;   x+y=2  ; y=0 

3.ȼɵɱɢɫɥɢɬɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ  

4 ȼɵɱɢɫɥɹɟɦ ɢɫɤɨɦɭɸ ɩɥɨɳɚɞɶ ɩɨ 
ɮɨɪɦɭɥɟ (*)  
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212 ɯ

ɯdб
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1

0

23

3 dxxe
x  

ɜ) 
4

6

2sin





xdx    

4.ɇɚɣɞɢɬɟ ɢɧɬɟɝɪɚɥ 

 xdxɫtР 2  

ȼɚɪɢɚɧɬ 2 

 

1. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ , ɨɝɪɚɧɢɱɟɧɧɭɸ ɥɢɧɢɹɦɢ  

 26xy  ; 3x ; 4x ; 0y . 

2.   ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɬɟɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɨɬ ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɨɫɢ Ɉɏ ɩɥɨɳɚɞɢ, 
ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ  

122  yɯ   

3.ȼɵɱɢɫɥɢɬɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ  

ɚ)  

3

2

21 x

ɯdб
    

ɛ)  
5

1

3 )3( dxɯɯ  

ɜ) 
2

0

2cossin



xdxx    

4.ɇɚɣɞɢɬɟ ɢɧɬɟɝɪɚɥ 

 dxx
ɯ 34

3  
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Ɍɟɦɚ: Ɋɟɲɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɩɨɦɨɳɶɸ ɨɩɪɟɞɟ-
ɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «Ɋɟɲɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ 
ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ» 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

Ɉɩɪɟɞɟɥɟɧɢɟ. Ʉɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɮɢɝɭɪɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ 
ɝɪɚɮɢɤɨɦ ɧɟɩɪɟɪɵɜɧɨɣ ɢ ɧɟ ɦɟɧɹɸɳɟɣ ɧɚ ɨɬɪɟɡɤɟ  b;a  ɡɧɚɤɚ ɮɭɧɤɰɢɢ )x(f , 

ɩɪɹɦɵɦɢ bx,ax   ɢ ɨɬɪɟɡɤɨɦ  b;a . ɉɥɨɳɚɞɶ S ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɧɚɯɨɞɢɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ  

)a(F)b(Fdx)x(fS
b

a

  .  (*) 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
1. ɋɤɨɪɨɫɬɶ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɟɥɚ ɜɵɪɚɠɚɟɬɫɹ ɮɨɪɦɭɥɨɣ  = 

9t
2
-2t-8 (ɦ/ɫ). ɇɚɣɬɢ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɬɟɥɨɦ ɡɚ 3 ɫɟɤɭɧɞ ɨɬ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. 

2. Ⱦɜɚ ɬɟɥɚ ɧɚɱɚɥɢ ɞɜɢɝɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɨɞɧɨɣ ɬɨɱɤɢ ɜ ɨɞɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɩɪɹɦɨɣ. ɉɟɪɜɨɟ ɬɟɥɨ ɞɜɢɠɟɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ v1=(2t

2+4Э)ɦ/ɫ, 
ɦ/ɫ, ɜɬɨɪɨɟ – ɫɨ ɫɤɨɪɨɫɬɶɸ v2=(3Э+2)ɦ/ɫ, ɦ/ɫ. ɇɚ ɤɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ ɨɧɢ ɨɤɚɠɭɬɫɹ ɱɟɪɟɡ 10 ɫ? 

3. ɋɢɥɭ ɭɩɪɭɝɨɫɬɢ F ɩɪɭɠɢɧɵ, ɪɚɫɬɹɧɭɬɨɣ 11 =0,02 ɦ, ɪɚɜɧɚ 2H. Ʉɚɤɭɸ 
ɪɚɛɨɬɭ ɧɚɞɨ ɩɪɨɜɟɫɬɢ, ɱɬɨɛɵ ɪɚɫɬɹɧɭɬɶ ɩɪɭɠɢɧɭ ɧɚ 12 =0,05ɦ? 

4. ȼɵɱɢɫɥɢɬɶ ɪɚɛɨɬɭ, ɫɨɜɟɪɲɟɧɧɭɸ ɩɪɢ ɫɠɚɬɢɢ ɩɪɭɠɢɧɵ ɧɚ 0,06 ɦ, ɟɫɥɢ 
ɞɥɹ ɟɟ ɫɠɚɬɢɹ ɧɚ 0,01 ɧɭɠɧɚ ɫɢɥɚ 10 ɇ. 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
 Ʉɚɤɢɟ ɮɢɡɢɱɟɫɤɢɟ ɜɟɥɢɱɢɧɵ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟɧ-

ɧɨɝɨ ɢɧɬɟɝɪɚɥɚ? 

 ɉɨ ɤɚɤɨɣ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɨɣ ɬɨɱɤɢ ɫ ɩɟɪɟɦɟɧɧɨɣ 
ɫɤɨɪɨɫɬɶɸ? 

 ɉɨ ɤɚɤɨɣ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɛɨɬɚ ɩɟɪɟɦɟɧɧɨɣ ɫɢɥɵ? 

 Ɉɬ ɤɚɤɢɯ ɜɟɥɢɱɢɧ ɡɚɜɢɫɢɬ ɜɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɝɪɭɠɟɧɧɭɸ ɜ 
ɠɢɞɤɨɫɬɶ ɩɥɚɫɬɢɧɭ? 

 ɋ ɩɨɦɨɳɶɸ ɤɚɤɨɣ ɮɨɪɦɭɥɵ ɜɵɱɢɫɥɹɟɬɫɹ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɚ 
ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɥɚɫɬɢɧɭ? 



ɉɊȺɄɌɂɑȿɋɄȺə ɊȺȻɈɌȺ № 7 

Ɍɟɦɚ: Ɋɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ ɪɚɡ-
ɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ. 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «Ɋɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ» 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

 
 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
1. Ⱦ.ɍ. ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ 

2. ɉɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ Ⱦ.ɍ. ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚ-
ɞɚɱ 
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Ɍɟɦɚ: Ʌɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɦɟɬɨɞɵ ɢɯ ɪɟɲɟɧɢɹ 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «Ʌɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɦɟɬɨɞɵ ɢɯ 
ɪɟɲɟɧɢɹ» 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
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Ɍɟɦɚ: Ɋɟɲɟɧɢɟ ɥɢɧɟɣɧɵɯ ɨɞɧɨɪɨɞɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «Ɋɟɲɟɧɢɟ ɥɢɧɟɣɧɵɯ ɨɞɧɨɪɨɞɧɵɯ ɞɢɮɮɟɪɟɧ-
ɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ» 

 

Ʉɪɚɬɤɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ 

 
 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

 

 



ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

 
 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ. 
1. Ɂɚɞɚɱɚ Ʉɨɲɢ 

2. Ɇɟɬɨɞ ɗɣɥɟɪɚ 

 

 

 

 

 

 

 

 

 






1 2n
n

n
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Ɍɟɦɚ: ɂɫɫɥɟɞɨɜɚɧɢɟ ɪɹɞɨɜ ɧɚ ɫɯɨɞɢɦɨɫɬɶ. 
 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «Иɫɫɥɟɞɨɜɚɧɢɟ ɪɹɞɨɜ ɧɚ ɫɯɨɞɢɦɨɫɬɶ» 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 
 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 

1. ɉɨɧɹɬɢɟ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ 

2. ɑɚɫɬɢɱɧɚɹ ɫɭɦɦɚ ɪɹɞɚ 

3. ɋɯɨɞɢɦɨɫɬɶ ɱɢɫɥɨɜɵɯ ɪɹɞɨɜ, ɩɪɢɡɧɚɤɢ ɫɯɨɞɢɦɨɫɬɢ  

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 

ȼɚɪɢɚɧɬ 1 

1. ɇɚɩɢɫɚɬɶ ɱɟɬɵɪɟ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ na  
 

na  = 
23

12
2

2




n

n
; 

2. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ 

 

...
5

4

4

3

3

2

2

1
 ; 

 

3.Ⱦɚɧ ɪɹɞ 

 

3.1 ɇɚɣɬɢ ɱɚɫɬɢɱɧɭɸ ɫɭɦɦɭ S3; 

3.2 ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢɡɧɚɤɚ 
Ⱦɚɥɚɦɛɟɪɚ; 

 

4. ɋɨɫɬɚɜɢɬɶ ɪɹɞ Ɍɟɣɥɨɪɚ ɞɥɹ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ: 
 

f(x)=e
2x

;          x0=0 

 

ȼɚɪɢɚɧɬ 2 

 

1. ɇɚɩɢɫɚɬɶ ɱɟɬɵɪɟ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ na  



 
na  = 

3

12

3 



n

n
;              

 

3. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ 

 

 

...
4

5

3

4

2

3
2  ; 

Ⱦɚɧ ɪɹɞ 

 

 

3.1 ɇɚɣɬɢ ɱɚɫɬɢɱɧɭɸ ɫɭɦɦɭ S3; 

3.2 ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢɡɧɚɤɚ 
Ⱦɚɥɚɦɛɟɪɚ; 

 

4. ɋɨɫɬɚɜɢɬɶ ɪɹɞ Ɍɟɣɥɨɪɚ ɞɥɹ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ: 
 

f(x)=sinx;                                 x0=π                  n=8 

 

 

 

 

 

 

 

 

 




1 !

1

n n
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Ɍɟɦɚ: Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɣ ɜ ɪɹɞɵ Ɍɟɣɥɨɪɚ ɢɥɢ Ɇɚɤɥɨɪɟɧɚ. 
 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «Ɋɚɡɥɨɠɟɧɢɟ ɮɭɧɤɰɢɣ ɜ ɪɹɞɵ Ɍɟɣɥɨɪɚ ɢɥɢ 
Ɇɚɤɥɨɪɟɧɚ» 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚ-
ɜɚɬɟɥɟɦ ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ȼɚɪɢɚɧɬ 1 

1. ɇɚɩɢɫɚɬɶ ɱɟɬɵɪɟ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ na  
 

 na  = 
1053

17
2

2



nn

nn
;   

 

3. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ 

4.  

...
8

7

6

5

4

3

2

1
 ; 

 

3.Ⱦɚɧ ɪɹɞ 

 

3.1 ɇɚɣɬɢ ɱɚɫɬɢɱɧɭɸ ɫɭɦɦɭ S3; 

3.2 ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢɡɧɚɤɚ 
Ⱦɚɥɚɦɛɟɪɚ; 

 

5. ɋɨɫɬɚɜɢɬɶ ɪɹɞ Ɍɟɣɥɨɪɚ ɞɥɹ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ: 
 

f(x)=e
2x

;                         x0=1 

 

 ȼɚɪɢɚɧɬ 2 

 

1. ɇɚɩɢɫɚɬɶ ɱɟɬɵɪɟ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ na  

 

!

)1(3

n

n
a

n

n




 
 

 




1

3

2n
n

n



2. ɇɚɩɢɫɚɬɶ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ 

 

...
7

8

5

6

3

4
2  ; 

 

3. Ⱦɚɧ ɪɹɞ 

              

3.1 ɇɚɣɬɢ ɱɚɫɬɢɱɧɭɸ ɫɭɦɦɭ S3; 

3.2 ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞ ɩɪɢ ɩɨɦɨɳɢ ɩɪɢɡɧɚɤɚ  Ⱦɚɥɚɦɛɟɪɚ; 
 

4. ɋɨɫɬɚɜɢɬɶ ɪɹɞ Ɍɟɣɥɨɪɚ ɞɥɹ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ: 
 

f(x)=sinx;                  x0=π/4 

 

 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 
1. ɉɨɧɹɬɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɪɹɞɚ 

2. Ɋɹɞɵ Ɍɟɣɥɨɪɚ ɢ Ɇɚɤɥɨɪɟɧɚ 

 

 

 

  

 






1 2

12

n
n

n
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Ɍɟɦɚ: ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɪɨɢɡɜɨɞɧɵɯ ɜ ɬɨɱɤɟ, ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɦɟɬɨɞɚɦɢ ɱɢɫɥɟɧɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɢɹ. 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «ȼɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɩɪɨɢɡɜɨɞɧɵɯ ɜ ɬɨɱɤɟ, 
ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɦɟɬɨɞɚɦɢ ɱɢɫɥɟɧɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚ-
ɧɢɹ ɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ» 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ 
ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ  

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ȼɚɪɢɚɧɬ 1 

 ȼɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ.  

 
ɇɚɣɬɢ ɚɛɫɨɥɸɬɧɭɸ ɢ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ.  
 

ȼɚɪɢɚɧɬ 2 

ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɜɵɱɢɫɥɢɬɶ  

 
ɫ ɡɚɞɚɧɧɵɦ ɲɚɝɨɦ ɯ = 0,05. 
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Ɍɟɦɚ: ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɞɚɱ. 

 

ɐɟɥɶ ɪɚɛɨɬɵ: Иɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɡɰɵ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ, ɪɟɲɢɬɶ ɩɪɢɦɟɪɵ ɩɨ ɬɟɦɟ «ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ» 

 

ɉɨɪɹɞɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

 

1. ɂɫɩɨɥɶɡɭɹ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɜɵɩɨɥɧɢɬɶ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɪɟɩɨɞɚ-
ɜɚɬɟɥɟɦ ɜɚɪɢɚɧɬ ɡɚɞɚɧɢɹ. 

2. ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɛɪɚɡɨɦ ɨɮɨɪɦɢɬɶ ɪɚɛɨɬɭ 

 

      ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ȼɚɪɢɚɧɬ 1 

1. ɋɤɨɥɶɤɨ ɲɟɫɬɢɡɧɚɱɧɵɯ ɱɢɫɟɥ, ɨɤɚɧɱɢɜɚɸɳɢɯɫɹ ɧɚ 5, ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ 
ɰɢɮɪ 1, 2, 3, 4, 5, 6 ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜ ɱɢɫɥɟ ɰɢɮɪɵ ɧɟ ɩɨɜɬɨɪɹɸɬɫɹ? 

 

2. ɋɤɨɥɶɤɨ ɦɚɬɱɟɣ ɛɭɞɟɬ ɫɵɝɪɚɧɨ ɜ ɮɭɬɛɨɥɶɧɨɦ ɱɟɦɩɢɨɧɚɬɟ ɫ ɭɱɚɫɬɢɟɦ 16 
ɤɨɦɚɧɞ, ɟɫɥɢ ɤɚɠɞɵɟ ɞɜɟ ɤɨɦɚɧɞɵ ɜɫɬɪɟɱɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɨɞɢɧ ɪɚɡ? 

 

3. ɒɟɫɬɶ ɲɚɪɢɤɨɜ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɲɟɫɬɢ ɹɳɢɤɚɯ ɬɚɤ, 
ɱɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɲɚɪɢɤɚ ɪɚɜɧɨɜɟɪɨɹɬɧɨ ɩɨɩɚɞɚɧɢɟ ɜ ɥɸɛɨɣ ɹɳɢɤ ɢ ɜ ɨɞɧɨɦ 
ɹɳɢɤɟ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɧɟɫɤɨɥɶɤɨ ɲɚɪɢɤɨɜ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜ 
ɤɚɠɞɨɦ ɹɳɢɤɟ ɨɤɚɠɟɬɫɹ ɩɨ ɨɞɧɨɦɭ ɲɚɪɢɤɭ? 

 

4. ȼ ɭɪɧɟ 3 ɛɟɥɵɯ ɢ 4 ɱёɪɧɵɯ ɲɚɪɚ. ɂɡ ɭɪɧɵ ɜɵɧɢɦɚɸɬɫɹ ɞɜɚ ɲɚɪɚ. ɇɚɣɬɢ 
ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɨɛɚ ɲɚɪɚ ɛɭɞɭɬ ɛɟɥɵɦɢ. 
 

5. Ɂɚɜɨɞ ɩɪɨɢɡɜɨɞɢɬ 85% ɩɪɨɞɭɤɰɢɢ ɩɟɪɜɨɝɨ ɫɨɪɬɚ ɢ 10% - ɜɬɨɪɨɝɨ. 
Ɉɫɬɚɥɶɧɵɟ ɢɡɞɟɥɢɹ ɫɱɢɬɚɸɬɫɹ ɛɪɚɤɨɦ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɜɡɹɜ ɧɚɭɞɚɱɭ 
ɢɡɞɟɥɢɟ, ɦɵ ɩɨɥɭɱɢɦ ɛɪɚɤ? 

 

6. ɉɨɞɛɪɚɫɵɜɚɟɦ ɦɨɧɟɬɭ ɞɜɚ ɪɚɡɚ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɨɛɚ ɪɚɡɚ 
ɜɵɩɚɞɟɬ ɨɪɟɥ? 

 

ȼɚɪɢɚɧɬ 2 

1. ɋɤɨɥɶɤɨ ɫɟɦɢɡɧɚɱɧɵɯ ɱɢɫɟɥ, ɨɤɚɧɱɢɜɚɸɳɢɯɫɹ ɧɚ 7, ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ 
ɰɢɮɪ 1, 2, 3, 4, 5, 6, 7 ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜ ɱɢɫɥɟ ɰɢɮɪɵ ɧɟ ɩɨɜɬɨɪɹɸɬɫɹ? 

 

2. ɋɤɨɥɶɤɨ ɬɭɪɧɢɪɨɜ ɛɭɞɟɬ ɫɵɝɪɚɧɨ ɜ ɲɚɯɦɚɬɧɨɦ ɫɨɫɬɹɡɚɧɢɢ ɫ ɭɱɚɫɬɢɟɦ 14 
ɤɨɦɚɧɞ, ɟɫɥɢ ɤɚɠɞɵɟ ɞɜɟ ɤɨɦɚɧɞɵ ɜɫɬɪɟɱɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɨɞɢɧ ɪɚɡ? 



3. Ƚɪɭɩɩɚ ɭɱɚɳɢɯɫɹ ɢɡɭɱɚɟɬ 7 ɭɱɟɛɧɵɯ ɞɢɫɰɢɩɥɢɧ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ 
ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɪɚɫɩɢɫɚɧɢɟ ɡɚɧɹɬɢɣ ɧɚ ɩɨɧɟɞɟɥɶɧɢɤ, ɟɫɥɢ ɜ ɷɬɨɬ ɞɟɧɶ 
ɧɟɞɟɥɢ ɞɨɥɠɧɨ ɛɵɬɶ 4 ɪɚɡɥɢɱɧɵɯ ɭɪɨɤɚ? 

 

4. ȼ ɭɪɧɟ 5 ɛɟɥɵɯ ɢ 6 ɱёɪɧɵɯ ɲɚɪɚ. ɂɡ ɭɪɧɵ ɜɵɧɢɦɚɸɬɫɹ ɬɪɢ ɲɚɪɚ. ɇɚɣɬɢ 
ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɫɟ ɬɪɢ ɲɚɪɚ ɲɚɪɚ ɛɭɞɭɬ ɱɟɪɧɵɦɢ. 
 

5. Ɂɚɜɨɞ ɩɪɨɢɡɜɨɞɢɬ 78% ɩɪɨɞɭɤɰɢɢ ɩɟɪɜɨɝɨ ɫɨɪɬɚ ɢ 9% - ɜɬɨɪɨɝɨ. 
Ɉɫɬɚɥɶɧɵɟ ɢɡɞɟɥɢɹ ɫɱɢɬɚɸɬɫɹ ɛɪɚɤɨɦ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɜɡɹɜ ɧɚɭɞɚɱɭ 
ɢɡɞɟɥɢɟ, ɦɵ ɩɨɥɭɱɢɦ ɛɪɚɤ? 

 

6. ɉɨɞɛɪɚɫɵɜɚɟɦ ɦɨɧɟɬɭ ɞɜɚ ɪɚɡɚ? Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɯɨɬɹ ɛɵ ɨɞɢɧ 
ɪɚɡ ɜɵɩɚɞɟɬ ɪɟɲɤɚ? 
 

Ʉɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ: 
1. ȼɢɞɵ ɫɨɟɞɢɧɟɧɢɣ(Ɋɚɡɦɟɳɟɧɢɹ ɢ ɫɨɱɟɬɚɧɢɹ) 
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