


 

1. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ  

Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ (ɎɈɋ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɨɛɭɱɚɸɳɢɯɫɹ, ɨɫɜɨɢɜɲɢɯ 

ɩɪɨɝɪɚɦɦɭ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ȿɇ.01 Эɥɟɦɟɧɬɵ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ 

ɎɈɋ ɜɤɥɸɱɚɸɬ ɤɨɧɬɪɨɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɜ ɮɨɪɦɟ Эɤɡɚɦɟɧɚ  

ɎɈɋ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɨɠɟɧɢɣ:  

 ɨɫɧɨɜɧɨɣ  ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ  ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ  ɩɪɨɝɪɚɦɦɵ  ɩɨ  

ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɋɉɈ 09.02.02 Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ ɩɪɨɝɪɚɦɦɵ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ȿɇ.01 Эɥɟɦɟɧɬɵ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ 

                                                                 

 

   ɌɊȿȻɈȼȺɇɂə Ʉ ɊȿɁɍɅɖɌȺɌȺɆ ɈɋȼɈȿɇɂə 

ɈɋɇɈȼɇɈɃ ɉɊɈɎȿɋɋɂɈɇȺɅɖɇɈɃ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɃ ɉɊɈȽɊȺɆɆɕ   
(ɩɨ ɩɪɨɮɟɫɫɢɢ, ɫɩɟɰɢɚɥɶɧɨɫɬɢ) 

 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɡɭɱɟɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɱɚɫɬɢ ɰɢɤɥɚ ɨɛɭɱɚɸɳɢɣɫɹ ɞɨɥɠɟɧ: 
ɭɦɟɬɶ: 

1. ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɚɬɪɢɰɚɦɢ ɢ ɪɟɲɚɬɶ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ; 
2. ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɢɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɵɯ ɢ ɤɪɢɜɵɯ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɧɚ ɩɥɨɫɤɨɫɬɢ; 
3. ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ; 
4. ɪɟɲɚɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ; 
5. ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɧɹɬɢɹɦɢ ɬɟɨɪɢɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ; 

 ɡɧɚɬɶ: 
1. ɨɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɥɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ ɢ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ; 



 

2. ɨɫɧɨɜɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ; 
3. ɨɫɧɨɜɵ ɬɟɨɪɢɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ  

 

Ɉɛɳɢɟ ɤɨɦɩɟɬɟɧɰɢɢ. 
 

ɈɄ 1. ɉɨɧɢɦɚɬɶ ɫɭɳɧɨɫɬɶ ɢ ɫɨɰɢɚɥɶɧɭɸ ɡɧɚɱɢɦɨɫɬɶ ɫɜɨɟɣ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɢ, ɩɪɨɹɜɥɹɬɶ ɤ ɧɟɣ ɭɫɬɨɣɱɢɜɵɣ ɢɧɬɟɪɟɫ. 
ɈɄ 2. Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɜɵɛɢɪɚɬɶ ɬɢɩɨɜɵɟ ɦɟɬɨɞɵ ɢ ɫɩɨɫɨɛɵ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɞɚɱ, ɨɰɟɧɢɜɚɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɤɚɱɟɫɬɜɨ.  
ɈɄ 3. ɉɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɹ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɧɟɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɧɟɫɬɢ ɡɚ ɧɢɯ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ.  
ɈɄ 4. Ɉɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɞɚɱ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ.  
ɈɄ 5. ɂɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
ɈɄ 6. Ɋɚɛɨɬɚɬɶ ɜ ɤɨɥɥɟɤɬɢɜɟ ɢ ɜ ɤɨɦɚɧɞɟ, ɷɮɮɟɤɬɢɜɧɨ ɨɛɳɚɬɶɫɹ ɫ ɤɨɥɥɟɝɚɦɢ, ɪɭɤɨɜɨɞɫɬɜɨɦ, ɩɨɬɪɟɛɢɬɟɥɹɦɢ.  
ɈɄ 7. Ȼɪɚɬɶ ɧɚ ɫɟɛɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɭ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ (ɩɨɞɱɢɧɟɧɧɵɯ), ɡɚ ɪɟɡɭɥɶɬɚɬ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ.  
ɈɄ 8. ɋɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɡɚɞɚɱɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɢ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ, ɡɚɧɢɦɚɬɶɫɹ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɟɦ, 

ɨɫɨɡɧɚɧɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ.  
ɈɄ 9. Ɉɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɱɚɫɬɨɣ ɫɦɟɧɵ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

 

 

 

 

 

 

 

 

 

 

 

 



 

ɉȺɋɉɈɊɌ 

ɈɐȿɇɈɑɇɕɏ  ɋɊȿȾɋɌȼ  
ɩɨ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ  

ɷɥɟɦɟɧɬɵ ɜɵɫɲɟɣ ɦɚɬɟɦɚɬɢɤɢ  
09.02.02 Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ  

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ 

(ɨɫɜɨɟɧɧɵɟ ɭɦɟɧɢɹ, 
 ɭɫɜɨɟɧɧɵɟ ɡɧɚɧɢɹ) 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɬɟɦɵ 

 

ɍɪɨɜ
ɟɧɶ 

ɨɫɜɨɟ
ɧɢɹ 

ɬɟɦɵ 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ 

 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ 
ɚɬɬɟɫɬɚɰɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

 ɤɨɧɬɪɨɥɶɧɨ-ɨɰɟɧɨɱɧɨɝɨ 
ɫɪɟɞɫɬɜɚ 

 

 

 

ɍɪ
ɨɜɟ
ɧɶ 
ɬɪɭ
ɞɧ
ɨɫɬ
ɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

 ɤɨɧɬɪɨɥɶɧɨ-

ɨɰɟɧɨɱɧɨɝɨ 
ɫɪɟɞɫɬɜɚ 

ɍɪ
ɨɜɟ
ɧɶ 
ɬɪ
ɭɞ
ɧɨ
ɫɬɢ 

1 2 3 4 5 6 7 

 ȼɜɟɞɟɧɢɟ. 
 

     

 Ɋɚɡɞɟɥ 1. ɗɥɟɦɟɧɬɵ  
Ʌɢɧɟɣɧɨɣ ɚɥɝɟɛɪɵ. 

 

     

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɦɚɬɪɢɰɵ, ɞɟɣɫɬɜɢɹ ɧɚɞ 
ɦɚɬɪɢɰɚɦɢ ɢ ɢɯ ɫɜɨɣɫɬɜɚ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɹ, ɫɜɨɣɫɬɜɚ 
ɨɩɪɟɞɟɥɢɬɟɥɟɣ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɦɢɧɨɪɚ ɦɚɬɪɢɰɵ ɢ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɞɨɩɨɥɧɟɧɢɹ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɧɝɚ ɦɚɬɪɢɰɵ; 
- ɷɥɟɦɟɧɬɚɪɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɚɬɪɢɰ. 
 

Ɍɟɦɚ 1.1. 
 Ɇɚɬɪɢɰɵ ɢ 
ɨɩɪɟɞɟɥɢɬɟɥɢ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

 

 

 

 

 

 

 

2   



 

ɍɦɟɬɶ:  
- ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɢ ɧɚɞ ɦɚɬɪɢɰɚɦɢ; 
- ɜɵɱɢɫɥɹɬɶ ɨɩɪɟɞɟɥɢɬɟɥɢ; 
- ɪɚɡɥɚɝɚɬɶ ɨɩɪɟɞɟɥɢɬɟɥɶ ɩɨ ɷɥɟɦɟɧɬɚɦ 
ɥɸɛɨɣ ɫɬɪɨɤɢ ɢ ɥɸɛɨɝɨ ɫɬɨɥɛɰɚ; 
- ɧɚɯɨɞɢɬɶ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ; 
- ɧɚɯɨɞɢɬɶ ɪɚɧɝ ɦɚɬɪɢɰɵ. 

   

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1. 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №1 ɩɨ 
ɬɟɦɟ ɜ 2-ɯ ɜɚɪɢɚɧɬɚɯ. 

   

Ɂɧɚɬɶ: 

- ɨɩɪɟɞɟɥɟɧɢɟ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ, 
ɨɞɧɨɪɨɞɧɵɯ ɢ ɧɟɨɞɧɨɪɨɞɧɵɯ ɫɢɫɬɟɦ; 

Ɍɟɦɚ 1.2. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

2   

ɍɦɟɬɶ: 
- ɪɟɲɚɬɶ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɨ 
ɩɪɚɜɢɥɭ Ʉɪɚɦɟɪɚ ɢ ɦɟɬɨɞɭ Ƚɚɭɫɫɚ. 

 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №2. 
 

ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №2 ɩɨ 
ɬɟɦɟ.  

2   

 Ɋɚɡɞɟɥ 2. ɗɥɟɦɟɧɬɵ 
ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɟɨɦɟɬɪɢɢ. 

     

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɤɬɨɪɚ, ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɨɨɪɞɢɧɚɬ ɜɟɤɬɨɪɚ; 
- ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ, ɫɜɨɣɫɬɜɚ 
ɨɩɟɪɚɰɢɣ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɫɤɚɥɹɪɧɨɝɨ ɩɪɨɢɡɜɟɞɟɧɢɹ 
ɜɟɤɬɨɪɨɜ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ; 

Ɍɟɦɚ 2.1.  
ȼɟɤɬɨɪɵ. Ɉɩɟɪɚɰɢɢ ɧɚɞ 
ɜɟɤɬɨɪɚɦɢ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 2   

ɍɦɟɬɶ: 

- ɧɚɯɨɞɢɬɶ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɨɜ; 
- ɜɵɱɢɫɥɹɬɶ ɦɨɞɭɥɶ ɜɟɤɬɨɪɚ ɢ ɫɤɚɥɹɪɧɨɟ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ. 

  ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №3 ɩɨ 
ɬɟɦɟ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

2   



 

Ɂɧɚɬɶ: 
- ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɨɣ ɧɚ ɩɥɨɫɤɨɫɬɢ; 
- ɭɪɚɜɧɟɧɢɹ ɤɪɢɜɵɯ 2-ɝɨ ɩɨɪɹɞɤɚ 
(ɨɤɪɭɠɧɨɫɬɢ, ɷɥɥɢɩɫɚ, ɩɚɪɚɛɨɥɵ, 
ɝɢɩɟɪɛɨɥɵ); 

Ɍɟɦɚ 2.2. 
ɉɪɹɦɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ. 

Ʉɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ. 2   

 

ɍɦɟɬɶ: 
- ɫɨɫɬɚɜɥɹɬɶ ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɵɯ ɢ ɤɪɢɜɵɯ 2-

ɝɨ ɩɨɪɹɞɤɚ; 
- ɧɚɯɨɞɢɬɶ ɭɝɥɵ ɦɟɠɞɭ ɩɪɹɦɵɦɢ, ɪɚɫɫɬɨɹɧɢɹ 
ɨɬ ɬɨɱɤɢ ɞɨ ɩɪɹɦɨɣ; 
- ɢɡɨɛɪɚɠɚɬɶ ɩɪɹɦɵɟ ɢ ɤɪɢɜɵɟ 2-ɝɨ ɩɨɪɹɞɤɚ. 

 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №3. 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №4  ɩɨ 
ɬɟɦɟ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

2   

 Ɋɚɡɞɟɥ 4. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 

2     

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ, 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ 
ɱɢɫɟɥ; 
- ɚɥɝɟɛɪɚɢɱɟɫɤɭɸ ɮɨɪɦɭ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɱɢɫɥɚ. 
 

Ɍɟɦɚ 4.1. Ⱥɥɝɟɛɪɚɢɱɟɫɤɚɹ 
ɮɨɪɦɚ ɡɚɩɢɫɢ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

 

 

 

 

 

2 

 

 

 

 

 

 

  

ɍɦɟɬɶ: 
- ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ 
ɱɢɫɥɚɦɢ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ; 
- ɪɟɲɚɬɶ ɤɜɚɞɪɚɬɧɵɟ ɭɪɚɜɧɟɧɢɹ ɫ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɞɢɫɤɪɢɦɢɧɚɧɬɨɦ; 

   

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №5 ɩɨ 
ɬɟɦɟ ɢɡ 8-ɦɢ ɜɚɪɢɚɧɬɨɜ. 

 

2 

  

Ɂɧɚɬɶ: ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɭɸ ɢ 
ɩɨɤɚɡɚɬɟɥɶɧɭɸ ɮɨɪɦɵ ɡɚɩɢɫɢ ɤɨɦɩɥɟɤɫɧɵɯ 
ɱɢɫɟɥ; 
ɮɨɪɦɭɥɭ Эɣɥɟɪɚ; ɩɪɚɜɢɥɚ ɞɟɣɫɬɜɢɣ ɫ 
ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ ɜ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɟ 

Ɍɟɦɚ 4.2. 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɢ 
ɩɨɤɚɡɚɬɟɥɶɧɚɹ ɮɨɪɦɵ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 2   



 

ɡɚɩɢɫɢ 

 

ɍɦɟɬɶ: 
- ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɧɚɞ ɤɨɦɩɥɟɤɫɧɵɦɢ 
ɱɢɫɥɚɦɢ ɜ ɪɚɡɧɵɯ ɮɨɪɦɚɯ; 
- ɩɟɪɟɯɨɞɢɬɶ ɢɡ ɨɞɧɨɣ ɮɨɪɦɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɤ ɞɪɭɝɨɣ 

   

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №4 ɜ 4-ɯ 
ɜɚɪɢɚɧɬɚɯ. 

2   

 

 

 

 

   Ʉɨɧɬɪɨɥɶɧɚɹ 
ɪɚɛɨɬɚ ɩɨ ɬɟɦɚɦ 
1.1 – 3.2. 

 

 

  

ɊȺɁȾȿɅ 3. 

Ɉɫɧɨɜɵ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 

ɚɧɚɥɢɡɚ. 
 

     

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɚ ɱɢɫɥɨɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ ɮɭɧɤɰɢɢ, ɫɜɨɣɫɬɜɚ 
ɩɪɟɞɟɥɨɜ, ɡɚɦɟɱɚɬɟɥɶɧɵɟ  
ɩɪɟɞɟɥɵ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɢ, ɧɟɩɪɟɪɵɜɧɨɣ ɜ 
ɬɨɱɤɟ, ɟё ɫɜɨɣɫɬɜɚ; 
 

 

Ɍɟɦɚ 3.1. 

Ɍɟɨɪɢɹ ɩɪɟɞɟɥɨɜ. 
ɇɟɩɪɟɪɵɜɧɨɫɬɶ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

 

 

 

 

 

 

2   



 

ɍɦɟɬɶ: 
- ɜɵɱɢɫɥɹɬɶ ɩɪɟɞɟɥɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ 
ɮɭɧɤɰɢɣ; 
- ɪɚɫɤɪɵɜɚɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ; 
- ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ ɬɨɱɤɢ ɪɚɡɪɵɜɚ. 
 

  ɉɪɨɜɟɪɨɱɧɚɹ ɪɚɛɨɬɚ ɜ 2-ɯ 
ɜɚɪɢɚɧɬɚɯ. 
 

 

 

2   

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ, ɟё 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ; 
- ɬɚɛɥɢɱɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ, ɩɪɚɜɢɥɚ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ; 
- ɩɪɚɜɢɥɨ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɫɥɨɠɧɨɣ 
ɮɭɧɤɰɢɢ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɮɭɧɤɰɢɢ, ɟɝɨ 
ɫɜɨɣɫɬɜɚ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɵɯ ɢ 
ɞɢɮɮɟɪɟɧɰɢɚɥɨɜ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɷɤɫɬɪɟɦɭɦɨɜ ɮɭɧɤɰɢɢ, 
ɜɵɩɭɤɥɨɫɬɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ, ɬɨɱɟɤ 
ɩɟɪɟɝɢɛɚ, ɚɫɢɦɩɬɨɬ; 
 

 

Ɍɟɦɚ 3.2.                    

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɢ 
ɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 2   

ɍɦɟɬɶ: 
- ɜɵɱɢɫɥɹɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɫɥɨɠɧɵɯ ɮɭɧɤɰɢɣ, 
ɩɪɨɢɡɜɨɞɧɵɟ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɵ ɜɵɫɲɢɯ 
ɩɨɪɹɞɤɨɜ; 
- ɪɚɫɤɪɵɜɚɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ 
ɩɪɚɜɢɥ Ʌɨɩɢɬɚɥɹ; 
- ɧɚɯɨɞɢɬɶ ɷɤɫɬɪɟɦɭɦɵ ɢ ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ 
ɮɭɧɤɰɢɣ; 
- ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɣ ɫ 
ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɵɯ ɢ ɫɬɪɨɢɬɶ ɢɯ 

 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №5 ɢɡ 4-ɯ 
ɜɚɪɢɚɧɬɨɜ. 
 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №6 ɢɡ 4-ɯ 
ɜɚɪɢɚɧɬɨɜ. 
 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ ɜ 
4-ɯ ɜɚɪɢɚɧɬɚɯ. 

2   



 

ɝɪɚɮɢɤɢ. 
 

 

 

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ, 
ɟɝɨ ɫɜɨɣɫɬɜɚ, ɬɚɛɥɢɱɧɵɟ ɢɧɬɟɝɪɚɥɵ; 
- ɮɨɪɦɭɥɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 
ɡɚɦɟɧɵ ɩɟɪɟɦɟɧɧɨɣ ɢ ɩɨ ɱɚɫɬɹɦ ɞɥɹ 
ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ, ɟɝɨ 
ɫɜɨɣɫɬɜɚ, ɨɫɧɨɜɧɭɸ ɮɨɪɦɭɥɭ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɢɫɱɢɫɥɟɧɢɹ – ɮɨɪɦɭɥɭ  ɇɶɸɬɨɧɚ- Ʌɟɣɛɧɢɰɚ; 
- ɮɨɪɦɭɥɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 
ɡɚɦɟɧɵ ɩɟɪɟɦɟɧɧɨɣ ɢ ɩɨ ɱɚɫɬɹɦ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ; 
- ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɢɧɬɟɝɪɚɥɚ, ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɢɧɬɟɝɪɚɥɚ ɜ ɝɟɨɦɟɬɪɢɢ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɫɨɛɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ; 
 

 

Ɍɟɦɚ 3.3.                             

ɂɧɬɟɝɪɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɢ 
ɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 
ɩɟɪɟɦɟɧɧɨɣ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 2   



 

 

ɍɦɟɬɶ: 
- ɜɵɱɢɫɥɹɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ ɢ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ ɦɟɬɨɞɨɦ ɡɚɦɟɧɵ 
ɩɟɪɟɦɟɧɧɨɣ ɢ ɩɨ ɱɚɫɬɹɦ; 
- ɢɧɬɟɝɪɢɪɨɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ, 
ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɢ ɧɟɤɨɬɨɪɵɟ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɩɪɢɦɟɧɹɬɶ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɩɨɞɫɬɚɧɨɜɤɭ; 
- ɩɪɢɦɟɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ ɞɥɹ 
ɪɟɲɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡɚɞɚɱ; 
- ɜɵɱɢɫɥɹɬɶ ɧɟɫɨɛɫɬɜɟɧɧɵɟ ɢɧɬɟɝɪɚɥɵ. 
 

 

 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №7 ɜ 4-ɯ 
ɜɚɪɢɚɧɬɚɯ. 
 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ ɜ 
4-ɯ ɜɚɪɢɚɧɬɚɯ. 

2   

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɵɤɧɨɜɟɧɧɨɝɨ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɨɛɳɟɝɨ ɢ 
ɱɚɫɬɧɨɝɨ ɪɟɲɟɧɢɹ, ɝɟɨɦɟɬɪɢɱɟɫɤɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɪɟɲɟɧɢɣ. 
 

Ɍɟɦɚ 3.4. 

Ɉɛɵɤɧɨɜɟɧɧɵɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

2   

ɍɦɟɬɶ: 
- ɪɟɲɚɬɶ ɨɛɵɤɧɨɜɟɧɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ 1-ɝɨ ɩɨɪɹɞɤɚ ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ 
ɩɟɪɟɦɟɧɧɵɦɢ, ɥɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɢ 
ɥɢɧɟɣɧɵɟ ɧɟɨɞɧɨɪɨɞɧɵɟ; 
- ɪɟɲɚɬɶ ɥɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɢ 
ɧɟɨɞɧɨɪɨɞɧɵɟ ɭɪɚɜɧɟɧɢɹ 2-ɝɨ ɩɨɪɹɞɤɚ ɫ 
ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɢ ɭɪɚɜɧɟɧɢɹ, 
ɞɨɩɭɫɤɚɸɳɢɟ ɩɨɧɢɠɟɧɢɹ ɫɬɟɩɟɧɟɣ. 

 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №8 ɜ 2-ɯ 
ɜɚɪɢɚɧɬɚɯ. 
 

2   



 

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ, ɨɫɬɚɬɤɚ ɪɹɞɚ, 
ɫɜɨɣɫɬɜɚ ɪɹɞɨɜ; 
- ɩɪɢɡɧɚɤɢ ɫɪɚɜɧɟɧɢɹ, ɩɪɢɡɧɚɤɢ Ⱦɚɥɚɦɛɟɪɚ ɢ 
Ʉɨɲɢ, ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɪɢɡɧɚɤ 
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɹɞɨɜ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɡɧɚɤɨɱɟɪɟɞɭɸɳɢɯɫɹ ɪɹɞɨɜ, 
ɩɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɣ ɢ ɭɫɥɨɜɧɨɣ 
ɫɯɨɞɢɦɨɫɬɢ ɩɪɨɢɡɜɨɥɶɧɵɯ ɱɢɫɥɨɜɵɯ ɪɹɞɨɜ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɪɹɞɨɜ , ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ, ɪɚɞɢɭɫɚ ɢ ɨɛɥɚɫɬɢ 
ɫɯɨɞɢɦɨɫɬɢ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɪɹɞɚ Ɍɟɣɥɨɪɚ, ɮɨɪɦɭɥɵ 
ɪɚɡɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɪɹɞɚ Ɏɭɪɶɟ. 

Ɍɟɦɚ 3.5.  

Ɍɟɨɪɢɹ ɪɹɞɨɜ. 
 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

 

 

 

 

 

 

 

 

2   

ɍɦɟɬɶ: 
- ɢɫɫɥɟɞɨɜɚɬɶ ɧɚ ɫɯɨɞɢɦɨɫɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɟ 
ɪɹɞɵ; 
- ɢɫɫɥɟɞɨɜɚɬɶ ɧɚ ɚɛɫɨɥɸɬɧɭɸ ɢ ɭɫɥɨɜɧɭɸ 
ɫɯɨɞɢɦɨɫɬɶ ɱɢɫɥɨɜɵɟ ɪɹɞɵ; 
- ɜɵɱɢɫɥɹɬɶ ɪɚɞɢɭɫ ɫɯɨɞɢɦɨɫɬɢ ɫɬɟɩɟɧɧɨɝɨ 
ɪɹɞɚ, ɢɫɫɥɟɞɨɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɫɬɟɩɟɧɧɨɝɨ 
ɪɹɞɚ ɧɚ ɤɨɧɰɚɯ ɢɧɬɟɪɜɚɥɚ ɫɯɨɞɢɦɨɫɬɢ; 
- ɪɚɡɥɚɝɚɬɶ ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ ɜ ɪɹɞ 
Ɍɟɣɥɨɪɚ. 

  ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №9 ɜ 4-ɯ 
ɜɚɪɢɚɧɬɚɯ. 
 

2   

 Ɋɚɡɞɟɥ 3. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ. 

     



 

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɟё 
ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɠɢɞɚɧɢɹ ɢ ɞɢɫɩɟɪɫɢɢ; 

Ɍɟɦɚ 3.1.Ɉɫɧɨɜɵ ɬɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɫɬɚɬɢɫɬɢɤɢ. 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

 

 

2   

ɍɦɟɬɶ: 
- ɜɵɱɢɫɥɹɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɜ ɩɪɨɫɬɟɣɲɢɯ 
ɫɥɭɱɚɹɯ; 
- ɫɨɫɬɚɜɥɹɬɶ ɮɭɧɤɰɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɥɹ 
ɞɢɫɤɪɟɬɧɵɯ ɜɟɥɢɱɢɧ, ɜɵɱɢɫɥɹɬɶ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɸ; 
- ɩɪɨɜɟɪɹɬɶ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɜɟɥɢɱɢɧ ɤ 
ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ; 
- ɨɩɪɟɞɟɥɹɬɶ ɫɦɟɳɟɧɧɭɸ ɢ ɧɨɪɦɚɥɶɧɭɸ 

ɨɰɟɧɤɢ. 

 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №10. 
 

2   

 Ɋɚɡɞɟɥ 6. ɑɢɫɥɟɧɧɵɟ 
ɦɟɬɨɞɵ. 
 

     

Ɂɧɚɬɶ: 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɱɢɫɥɚ, 
ɩɨɝɪɟɲɧɨɫɬɢ. 

Ɍɟɦɚ 6.1. 
ɉɪɢɛɥɢɠɟɧɧɵɟ 
ɜɵɱɢɫɥɟɧɢɹ.  
ɉɪɢɛɥɢɠɟɧɧɨɟ 

2 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

2   



 

ɍɦɟɬɶ: 
- ɜɵɱɢɫɥɹɬɶ ɩɨɝɪɟɲɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɚ 
ɞɟɣɫɬɜɢɣ ɧɚɞ ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɱɢɫɥɚɦɢ; 
- ɧɚɯɨɞɢɬɶ ɩɪɢɛɥɢɠɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɰɟɧɞɟɧɬɧɵɯ 
ɭɪɚɜɧɟɧɢɣ; 
- ɧɚɯɨɞɢɬɶ ɩɪɢɛɥɢɠɟɧɧɨɟ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦ 
ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ; 
- ɫɨɫɬɚɜɥɹɬɶ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɟ ɢ 
ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɵɟ ɮɨɪɦɭɥɵ; 
- ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɹ ɢɧɬɟɝɪɚɥɨɜ ɱɢɫɥɟɧɧɵɦɢ 
ɦɟɬɨɞɚɦɢ; 
- ɧɚɯɨɞɢɬɶ ɪɟɲɟɧɢɟ ɨɛɵɤɧɨɜɟɧɧɵɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɱɢɫɥɟɧɧɵɦɢ 
ɦɟɬɨɞɚɦɢ. 

ɜɵɱɢɫɥɟɧɢɟ 
ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɢɧɬɟɝɪɚɥɨɜ. 

 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №11. 
 

2   

ɍɦɟɬɶ: 
ɧɚɯɨɞɢɬɶ ɪɟɲɟɧɢɟ ɨɛɵɤɧɨɜɟɧɧɵɯ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɱɢɫɥɟɧɧɵɦɢ 
ɦɟɬɨɞɚɦɢ. 
ɡɧɚɬɶ: 
 

Ɍɟɦɚ 6.2. 
ɉɪɢɛɥɢɠɟɧɧɨɟ ɪɟɲɟɧɢɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. 

2  2   

 ɁȺɑȿɌ. 
 

     

 

 

 

 

 



 

4.Ʉɨɞɢɮɢɤɚɬɨɪ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɞɚɧɢɣ 

 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɣ ɩɪɢɡɧɚɤ 
ɨɰɟɧɨɱɧɨɝɨ ɫɪɟɞɫɬɜɚ (ɬɢɩ 

ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɚɞɚɧɢɹ) 
Ɇɟɬɨɞ/ɮɨɪɦɚ ɤɨɧɬɪɨɥɹ 

Ʉɨɞ 
ɤɨɧɬɪɨɥɶɧɨɝɨ 

ɡɚɞɚɧɢɹ 

ɉɪɨɟɤɬɧɨɟ ɡɚɞɚɧɢɟ ɍɱɟɛɧɵɣ ɩɪɨɟɤɬ (ɤɭɪɫɨɜɨɣ, 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ, ɨɛɭɱɚɸɳɢɣ, 
ɫɟɪɜɢɫɧɵɣ, ɫɨɰɢɚɥɶɧɵɣ ɬɜɨɪɱɟɫɤɢɣ, 
ɪɟɤɥɚɦɧɨ-ɩɪɟɡɟɧɬɚɰɢɨɧɧɵɣ) 

1 

Ɋɟɮɟɪɚɬɢɜɧɨɟ ɡɚɞɚɧɢɟ Ɋɟɮɟɪɚɬ 2 

Ɋɚɫɱɟɬɧɚɹ ɡɚɞɚɱɚ Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ, ɥɚɛɨɪɚɬɨɪɧɚɹ 
ɪɚɛɨɬɚ, ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɧɹɬɢɹ, 
ɩɢɫɶɦɟɧɧɵɣ ɷɤɡɚɦɟɧ 

3 

ɉɨɢɫɤɨɜɚɹ ɡɚɞɚɱɚ Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 

4 

Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 

5 

Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɞɚɱɚ Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 

6 

Ɂɚɞɚɱɚ ɧɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ 
ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 

7 

Ɍɟɫɬ, ɬɟɫɬɨɜɨɟ ɡɚɞɚɧɢɟ Ɍɟɫɬɢɪɨɜɚɧɢɟ, ɩɢɫɶɦɟɧɧɵɣ ɷɤɡɚɦɟɧ 8 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ Ʌɚɛɨɪɚɬɨɪɧɚɹ ɪɚɛɨɬɚ, ɩɪɚɤɬɢɱɟɫɤɢɟ 
ɡɚɧɹɬɢɹ, ɩɪɚɤɬɢɱɟɫɤɢɣ ɷɤɡɚɦɟɧ 

9 

Эɤɡɚɦɟɧɚɰɢɨɧɧɨɟ ɡɚɞɚɧɢɟ ɉɢɫɶɦɟɧɧɵɣ/ɭɫɬɧɵɣ ɷɤɡɚɦɟɧ 10 

Ɋɨɥɟɜɨɟ ɡɚɞɚɧɢɟ Ⱦɟɥɨɜɚɹ ɢɝɪɚ 11 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɟ ɡɚɞɚɧɢɟ ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ 12 

Ⱦɨɤɥɚɞ, ɫɨɨɛɳɟɧɢɟ  13 

Ɂɚɞɚɧɢɟ ɧɚ ȼɄɊ ɞɢɩɥɨɦɧɵɣ ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 14 



 

ɩɪɨɟɤɬ ɋɉɈ 

Ɂɚɞɚɧɢɟ ɧɚ ȼɄɊ ɞɢɩɥɨɦɧɚɹ 
ɪɚɛɨɬɚ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 
ɋɉɈ 

15 

 

 

 

4.  Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɢɩɨɜ ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɞɚɧɢɣ ɩɨ ɷɥɟɦɟɧɬɚɦ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ.  
  

ɋɨɞɟɪɠɚɧɢɟ  
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ   

  Ɍɢɩ ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɚɞɚɧɢɹ       ɤɨɥɢɱɟɫɬɜɨ 

ɍ1  ɍ2 ɍ3 ɍ4 ɍ5 Ɂ1 Ɂ2 Ɂ3 3 5 9  

ɩɨ ɩɪɨɝɪɚɦɦɟ ɍȾ              

Ɍɟɦɚ 1.1.  
Ɉɩɪɞɟɥɢɬɟɥɢ .Ɇɚɬɪɢɰɵ.  9 

 

   
3\5  

 
1 1 1  

Ɍɟɦɚ 1.2. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. 

9 

 

   

3\5  

 

1 1 1  

Ɍɟɦɚ 2.1 ȼɟɤɬɨɪɵ. 
Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ  

9 

   

3\5  

 

1 1 1  

Ɍɟɦɚ 2.2. Ʉɪɢɜɵɟ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ. ɉɨɧɹɬɢɹ ɥɢɧɢɣ.  

9 

   

3\5  

 

1 1 1  

Ɍɟɦɚ 3.1. Ɍɟɨɪɢɹ 
ɩɪɟɞɟɥɨɜ ɢ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶ 

 

 9    3\5 

 

1 1 1  

Ɍɟɦɚ 3.2. Ɏɨɪɦɭɥɵ ɢ 
ɩɪɚɜɢɥɚ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. 

 

 

9   

 3\5 

 

1 1 1  



 

Ɍɟɦɚ 
3.3.ɇɟɨɩɪɟɞɟɥɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ. 

  

9 
 

 

 3\5 

 

1 1 1  

Ɍɟɦɚ 3.4. Ɉɩɪɟɞɟɥɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ  

 

9   
 3\5  1 1 1  

Ɍɟɦɚ 3.5. 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ 
ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ 

 

 

9   

 3\5 

 

1 1 1  

Ɍɟɦɚ 3.6. ɂɧɬɟɝɪɚɥɶɧɨɟ  
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ 
ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ 

 

 

9  
  3\5 

 

1 1 1  

Ɍɟɦɚ 3.7. Ɋɹɞɵ. 

 

 

9   

 3\5 

 

1 1 1  

Ɍɟɦɚ 3.8. 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ. 

 

 

 9  

 3\5 

 

1 1 1  

Ɍɟɦɚ 4.1 Ⱦɟɣɫɬɜɢɹ ɧɚɞ 
ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ. 

 

 

  9 

  

3\5 

1 1 1  
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ɋɨɞɟɪɠɚɧɢɟ  
ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ   

  Ɍɢɩ ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɚɞɚɧɢɹ       ɤɨɥɢɱɟɫɬɜɨ 

ɍ1  ɍ2 ɍ3 ɍ4 ɍ5 Ɂ1 Ɂ2 Ɂ3 10    

ɩɨ ɩɪɨɝɪɚɦɦɟ ɍȾ              

Ɍɟɦɚ 1.1.  
Ɉɩɪɞɟɥɢɬɟɥɢ .Ɇɚɬɪɢɰɵ.  10 

 

   
10  

 
2    

Ɍɟɦɚ 1.2. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. 

10 

 

   

10  

 

2    

Ɍɟɦɚ 2.1 ȼɟɤɬɨɪɵ. 
Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ  

10 

   

10  

 

2    

Ɍɟɦɚ 2.2. Ʉɪɢɜɵɟ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ. ɉɨɧɹɬɢɹ ɥɢɧɢɣ.  

10 

   

10  

 

2    

Ɍɟɦɚ 3.1. Ɍɟɨɪɢɹ 
ɩɪɟɞɟɥɨɜ ɢ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶ 

 

 10    10 

 

2    

Ɍɟɦɚ 3.2. Ɏɨɪɦɭɥɵ ɢ 
ɩɪɚɜɢɥɚ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. 

 

 

10   

 10 

 

2    

Ɍɟɦɚ 
3.3.ɇɟɨɩɪɟɞɟɥɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ. 

  

10 
 

 

 10 

 

2    

Ɍɟɦɚ 3.4. Ɉɩɪɟɞɟɥɟɧɧɵɣ 
ɢɧɬɟɝɪɚɥ  

 

10   
 10  2    



 

Ɍɟɦɚ 3.5. 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ 
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ 
ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ 

 

 

10   

 10 

 

2    

Ɍɟɦɚ 3.6. ɂɧɬɟɝɪɚɥɶɧɨɟ  
ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɣ 
ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɦɟɧɧɵɯ 

 

 

10  
  10 

 

2    

Ɍɟɦɚ 3.7. Ɋɹɞɵ. 
 

 
10   

 10 
 

2    

Ɍɟɦɚ 3.8. 
Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ. 

 

 

 10  

 10 

 

2    

Ɍɟɦɚ 4.1 Ⱦɟɣɫɬɜɢɹ ɧɚɞ 
ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ.  

 
  10 

  
10 

2    

 

 

 

   

  

 

26    

 

 

Ʉɨɞ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɡɚɞɚɧɢɹ Ɍɢɩ ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɚɞɚɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɞɚɧɢɣ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɨɝɨ ɡɚɞɚɧɢɹ, 

ɱɚɫ 

Ɉɛɳɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɡɚɞɚɧɢɣ, ɱɚɫ 

3 Ɋɚɫɱɟɬɧɚɹ ɡɚɞɚɱɚ 13 1 13 

5 Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɡɚɞɚɱɚ 13 1 13 

9 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ 13 1 13 

10 Эɤɡɚɦɟɧɚɰɢɨɧɧɨɟ ɡɚɞɚɧɢɟ 26 0,5 13 

ɂɬɨɝɨ:     52 



 

2. ɋɨɫɬɚɜ ɎɈɋ 

ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɨɛɭɱɚɸɳɢɯɫɹ  
ɩɨ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ/ ɪɚɡɞɟɥɚɦ ɢ ɬɟɦɚɦ 

  

№ 

ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɄɈɋ Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɟɫɬɚɜɥɟɧɢɹ 

ɜ ɎɈɋ 

Ɋɚɡɞɟɥ1. Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ. 
Ɍɟɦɚ 1.1. 

 Ɇɚɬɪɢɰɵ ɢ ɨɩɪɟɞɟɥɢɬɟɥɢ. 
1 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
2 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1. 

 

 Ɂɚɞɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ. 

3 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №1 ɩɨ ɬɟɦɟ. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 2-ɯ ɜɚɪɢɚɧɬɚɯ. 
 

Ɍɟɦɚ 1.2. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

4 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
5 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №2. 

 

Ɂɚɞɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ. 

6 ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ 
ɪɚɛɨɬɚ №2 ɩɨ ɬɟɦɟ . 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɢɡ 11-ɬɢ ɜɚɪɢɚɧɬɨɜ. 

Ɋɚɡɞɟɥ 2. ɗɥɟɦɟɧɬɵ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 
Ɍɟɦɚ 2.1. 

Вɟɤɬɨɪɵ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ. 
7 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
8 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №3ɩɨ ɬɟɦɟ. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

Ɍɟɦɚ 2.2. 
ɉɪяɦɚя ɧɚ ɩɥɨɫɤɨɫɬɢ. Кɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨɪяɞɤɚ. 

9 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
10 ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №3. Ɂɚɞɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ. 
11 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №4 ɩɨ ɬɟɦɟ. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

Ɋɚɡɞɟɥ 3. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 
Ɍɟɦɚ 3.1. Аɥɝɟɛɪɚɢɱɟɫɤɚя ɮɨɪɦɚ ɡɚɩɢɫɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 

12 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
13 ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №5 ɩɨ ɬɟɦɟ. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 10-ɬɢ ɜɚɪɢɚɧɬɚɯ. 

Ɍɟɦɚ 3.2. 
Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚя ɢ ɩɨɤɚɡɚɬɟɥɶɧɚя ɮɨɪɦɵ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 

14 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
15 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɡɚɧɹɬɢɹ №4. 

 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

                                                                       ɊȺɁȾȿɅ 4. 
Ɉɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

Ɍɟɦɚ 4.1.Ɍɟɨɪɢя ɩɪɟɞɟɥɨɜ. ɇɟɩɪɟɪɵɜɧɨɫɬɶ. 
16 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
17 ɉɪɨɜɟɪɨɱɧɚɹ ɪɚɛɨɬɚ. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 2-ɯ ɜɚɪɢɚɧɬɚɯ. 

18 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɚɦ 1.1 – 3.2. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 
Ɍɟɦɚ 4.2. Дɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɢ ɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɩɟɪɟɦɟɧɧɨɣ. 



 

 

19 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
20 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №5. 
Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 
 

21 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №6 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

22 Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 
Ɍɟɦɚ 4.3. Иɧɬɟɝɪɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɢ ɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 

23 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
24 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɡɚɧɹɬɢɹ  №7. 
 
 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ 

25 Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ.  Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

 
 

Ɍɟɦɚ 4.4. 
Ɉɛɵɤɧɨɜɟɧɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢя. 

26 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
 

27 

 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɡɚɧɹɬɢɹ  №8. 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 2-ɯ ɜɚɪɢɚɧɬɚɯ. 

Ɍɟɦɚ 4.5.Ɍɟɨɪɢя ɪяɞɨɜ. 
28 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
29 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɡɚɧɹɬɢɹ  №9. 
. 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

Ɋɚɡɞɟɥ 5. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 
Ɍɟɦɚ 5.1.Ɉɫɧɨɜɵ ɬɨɪɢɢ ɜɟɪɨяɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 

30 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
31 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɡɚɧɹɬɢɹ  №10. 
 

Ʉɨɦɩɥɟɤɬ ɡɚɞɚɧɢɣ ɜ 4-ɯ ɜɚɪɢɚɧɬɚɯ. 

Ɋɚɡɞɟɥ 6. ɑɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ. 
Ɍɟɦɚ 6.1. 

ɉɪɢɛɥɢɠɟɧɧɵɟ ɜɵɱɢɫɥɟɧɢя. 
ɉɪɢɛɥɢɠɟɧɧɨɟ ɜɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. 

    32 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
 

33 ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №11. 
 

 

Ɍɟɦɚ 6.2. 
ɉɪɢɛɥɢɠɟɧɧɨɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 

34 ɍɫɬɧɵɣ ɨɩɪɨɫ ɩɨ ɬɟɦɟ. 
 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ ɩɨ ɬɟɦɟ. 
 

Ɂɚɱɟɬ. 
35 ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ ɡɚɱɟɬɚ ɩɨ 

ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ  
ɩɨ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ 

 

 

 



 

 

 

 

ɎɈɇȾ ɈɐȿɇɈɑɇɕɏ ɋɊȿȾɋɌȼ. 
Ɋɚɡɞɟɥ 1. Ʌɢɧɟɣɧɚɹ ɚɥɝɟɛɪɚ. 

Ɍɟɦɚ 1.1. 
 Ɇɚɬɪɢɰɵ ɢ ɨɩɪɟɞɟɥɢɬɟɥɢ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɦɚɬɪɢɰɟɣ? 

2. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɦɚɬɪɢɰɟɣ-ɫɬɪɨɤɨɣ, ɦɚɬɪɢɰɟɣ ɫɬɨɥɛɰɨɦ? 

3. Ʉɚɤɢɟ ɦɚɬɪɢɰɵ ɧɚɡɵɜɚɸɬɫɹ ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ, ɤɜɚɞɪɚɬɧɵɦɢ? 

4.  Ʉɚɤɢɟ ɦɚɬɪɢɰɵ ɧɚɡɵɜɚɸɬɫɹ ɪɚɜɧɵɦɢ? 

5.  Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɝɥɚɜɧɨɣ ɞɢɚɝɨɧɚɥɶɸ ɦɚɬɪɢɰɵ? 

6. Ʉɚɤɚɹ ɦɚɬɪɢɰɚ ɧɚɡɵɜɚɟɬɫɹ ɞɢɚɝɨɧɚɥɶɧɨɣ? 

7. Ʉɚɤɚɹ ɦɚɬɪɢɰɚ ɧɚɡɵɜɚɟɬɫɹ ɟɞɢɧɢɱɧɨɣ? 

8. Ʉɚɤɚɹ ɦɚɬɪɢɰɚ ɧɚɡɵɜɚɟɬɫɹ ɬɪɟɭɝɨɥɶɧɨɣ? 

9. Чɬɨ ɡɧɚɱɢɬ ɬɪɚɧɫɩɨɧɢɪɨɜɚɬɶ ɦɚɬɪɢɰɭ? 

10. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɫɭɦɦɨɣ ɦɚɬɪɢɰ? 

11. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɦɚɬɪɢɰɵ ɧɚ ɱɢɫɥɨ? 

12. Ʉɚɤ ɧɚɣɬɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɜɭɯ ɦɚɬɪɢɰ? 

13. ȼ ɱɟɦ ɫɨɫɬɨɢɬ ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɦɚɬɪɢɰ? 

14. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɨɩɪɟɞɟɥɢɬɟɥɟɦ ɦɚɬɪɢɰɵ? 

15. Ʉɚɤ ɜɵɱɢɫɥɢɬɶ ɨɩɪɟɞɟɥɢɬɟɥɶ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ ɩɨ ɫɯɟɦɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ? 

16. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɦɢɧɨɪɨɦ? 

17. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦ ɞɨɩɨɥɧɟɧɢɟɦ ɷɥɟɦɟɧɬɚ ɨɩɪɟɞɟɥɢɬɟɥɹ? 

18. Ʉɚɤ ɪɚɡɥɨɠɢɬɶ ɨɩɪɟɞɟɥɢɬɟɥɶ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɬɨɥɛɰɚ ɢɥɢ ɫɬɪɨɤɢ? 

19. ɉɟɪɟɱɢɫɥɢɬɟ ɫɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɢɬɟɥɹ. 
20. Ʉɚɤɚɹ ɦɚɬɪɢɰɚ ɧɚɡɵɜɚɟɬɫɹ ɧɟɜɵɪɨɠɞɟɧɧɨɣ? 

21. Ʉɚɤɚɹ ɦɚɬɪɢɰɚ ɧɚɡɵɜɚɟɬɫɹ ɨɛɪɚɬɧɨɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɚɧɧɨɣ? 

22. Ʉɚɤɨɜ ɚɥɝɨɪɢɬɦ ɧɚɯɨɠɞɟɧɢɹ ɨɛɪɚɬɧɨɣ ɦɚɬɪɢɰɵ? 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №1. 
 Ɉɩɟɪɚɰɢɢ ɧɚɞ ɦɚɬɪɢɰɚɦɢ. ȼɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɢɬɟɥɟɣ. 
 

Ɂɚɞɚɧɢɹ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ. 
 

1. ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ  C = A + B, ɟɫɥɢ  A = (2 4

− 1 3),  B = (− 1 3

1 4). 

2. ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ  C = A + B, ɟɫɥɢ  A = 

256

472

013

,  B = 

100

075

324

. 

3.  ȼɵɱɢɫɥɢɬɟ: 2A + 3B – C, ɟɫɥɢ Ⱥ = (2 − 1

− 3 4 ),  ȼ = (1 2

− 4 0),  ɋ = (− 7 − 4

18 − 8).   
4. ɉɪɨɢɡɜɟɞɢɬɟ ɭɦɧɨɠɟɧɢɟ ɞɜɭɯ ɦɚɬɪɢɰ ɚ)  (1 2

− 3 4) (− 2 4

3 1),  ɛ) (
2 3 − 4

− 1 − 1 3

1 − 2 5
)

221

113

321

. 

5. ȼɵɱɢɫɥɢɬɟ ɨɩɪɟɞɟɥɢɬɟɥɶ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ 

31

42 . 



 

6. ȼɵɱɢɫɥɢɬɟ ɨɩɪɟɞɟɥɢɬɟɥɶ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ 

362

123

341

. 

7. Ɂɚɩɢɲɢɬɟ ɜɫɟ ɦɢɧɨɪɵ ɨɩɪɟɞɟɥɢɬɟɥɹ [
− 1 2 0

3 7 − 1

5 4 2 ]. 
8. ɇɚɣɞɢɬɟ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɞɨɩɨɥɧɟɧɢɹ А13 , А21 , А31  ɞɥɹ ɨɩɪɟɞɟɥɢɬɟɥɹ [

− 1 2 3

2 0 − 3

3 2 5 ]. 
9.  Ɋɚɡɥɨɠɢɬɟ ɨɩɪɟɞɟɥɢɬɟɥɶ  

240

521

213

  ɩɨ: 

ɚ) ɷɥɟɦɟɧɬɚɦ ɩɟɪɜɨɣ ɫɬɪɨɤɢ; 
 

             ɛ) ɷɥɟɦɟɧɬɚɦ ɜɬɨɪɨɝɨ ɫɬɨɥɛɰɚ. 

10. ɇɚɣɞɢɬɟ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ ɞɥɹ ɦɚɬɪɢɰɵ Ⱥ = (
1 2 3

0 − 1 2

3 0 7
).  

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №1 ɩɨ ɬɟɦɟ 1.1. 
 

ȼɚɪɢɚɧɬ 1. 

1. ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ  C = А2
+ 2ȼ,  ɟɫɥɢ  Ⱥ= (2 − 1

0 3 ),  ȼ = (− 7 4

5 − 3). 

2. ɇɚɣɞɢɬɟ:  Ⱥ  ȼ – ȼ  Ⱥ,  ɝɞɟ Ⱥ = (
1 2 1

2 1 2

1 2 3
),  ȼ = (

4 1 1

4 2 0

1 2 1
). 

3. (
2 − 1 0

0 0 0

3 2 1
),   ȼ = (

− 1 2 0

2 0 0

− 3 1 0
). 

4. ɇɚɣɞɢɬɟ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ ɞɥɹ ɦɚɬɪɢɰɵ Ⱥ = (
2 4 1

3 6 2

4 − 1 − 3
). 

 

 

ȼɚɪɢɚɧɬ 2. 

1. ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ  C = А2
+ 2ȼ,  ɟɫɥɢ  Ⱥ= (− 1 − 2

3 0 ),  ȼ = (− 4 7

− 3 5). 

2. – (
2 1 3

1 2 1

3 2 1
),  ȼ = (

3 1 2

0 1 − 1

2 1 1
). 

3. (
− 1 − 2 1

0 0 0

0 3 2
),   ȼ = (

2 − 1 0

1 0 0

1 − 3 0
). 

4. ɇɚɣɞɢɬɟ ɨɛɪɚɬɧɭɸ ɦɚɬɪɢɰɭ ɞɥɹ ɦɚɬɪɢɰɵ Ⱥ = (
1 3 − 6

3 2 5

2 5 − 3
). 

 

Ɍɟɦɚ 1.2. 
ɋɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɬɟɨɪɟɦɭ Ʉɪɚɦɟɪɚ. 
2. Ɂɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ Ʉɪɚɦɟɪɚ. 
3. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɦɟɬɨɞ Ƚɚɭɫɫɚ. 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ №2. Ɋɟɲɟɧɢɟ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɨ ɮɨɪɦɭɥɚɦ 
Ʉɪɚɦɟɪɚ. 

 



 

Ɂɚɞɚɧɢɹ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ. 
 

1. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɟɬɨɞɨɦ Ʉɪɚɦɟɪɚ. 
 

ɚ)
7.2

12,35

=yx

=y+x
  ɛ) 

2.54

7,32

=yx

=y+x
    ɜ)

2.

3,225

3,23

=zy+x

=zyx

=z+y+x
  ɝ)

3.24

9,2

6,

=zyx

=z+yx

=z+yx
 

2. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ 4-ɯ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɱɟɬɵɪɶɦɹ ɧɟɢɡɜɟɫɬɧɵɦɢ ɦɟɬɨɞɨɦ 
Ʉɪɚɦɟɪɚ 

 

2.4565

15345

12753

37367

4321

4321

4321

4321

=x+x+x+x

;=x+x+x+x

;=x+x+x+x

;=x+x+x+x

 

3. ɂɫɩɨɥɶɡɭɹ ɦɟɬɨɞ Ƚɚɭɫɫɚ ɪɟɲɢɬɟ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 

 

ɚ)
3.22

9,32

4,23

=z+yx

=z+yx

=zy+x

    ɛ) 

7.223

4,22

1,23

3,2

4321

4321

321

421

=xxx+x

=xxx+x

=xxx

=x+xx  

 

 

 

ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №2 ɩɨ ɬɟɦɟ 1.2. 
 

ȼɚɪɢɚɧɬ – 1.  

 

 ;

=z+y

=y

=zy+x

13x

33z

8232

 

 

ȼɚɪɢɚɧɬ –2.                             

7

62z

04

=z+y

=y+x

=z+yx ; 

ȼɚɪɢɚɧɬ –3. 

42z

13z

92x

=y

=+yx

=zy+ ; 

ȼɚɪɢɚɧɬ –4. 

15z

22z3x

952

=y

==y

=zy+x ; 

ȼɚɪɢɚɧɬ –5. 

02y6x

35z

1325

=

=y+x

=z+yx ; 

ȼɚɪɢɚɧɬ –6. 

86z2y

02z

53

=+x

=x

=zy+x ; 



 

ȼɚɪɢɚɧɬ –7. 

44z

82z2x

33

=y+x

=y+

=zy ; 

ȼɚɪɢɚɧɬ –8. 

13x

3

732

=z+y

=z+yx

=z+x ; 

ȼɚɪɢɚɧɬ –9. 

82z

62z

13x

=+y

=y+x

=z+y ; 

 

ȼɚɪɢɚɧɬ –10. 

33z

73z2x

15

=y

=y+

=z+y=x ; 

 

 

ȼɚɪɢɚɧɬ –11. 

5

104z2y

33z3x

=zy

=+x

=+y . 

 

Ɋɚɡɞɟɥ 2. ɗɥɟɦɟɧɬɵ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɟɨɦɟɬɪɢɢ. 
 

Ɍɟɦɚ 2.1.  
Вɟɤɬɨɪɵ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɜɟɤɬɨɪɚɦɢ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɜɟɤɬɨɪɨɦ? 

2. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɞɥɢɧɨɣ ɜɟɤɬɨɪɚ? 

3. Ʉɚɤɢɟ ɜɟɤɬɨɪɵ ɧɚɡɵɜɚɸɬɫɹ ɪɚɜɧɵɦɢ? 

4. Ʉɚɤ ɫɥɨɠɢɬɶ ɞɜɚ ɜɟɤɬɨɪɚ? 

5. Ʉɚɤ ɧɚɣɬɢ ɪɚɡɧɨɫɬɶ ɞɜɭɯ ɜɟɤɬɨɪɨɜ? 

6. Ʉɚɤ ɭɦɧɨɠɢɬɶ ɜɟɤɬɨɪ ɧɚ ɱɢɫɥɨ? 

7. Ʉɚɤɢɟ ɜɟɤɬɨɪɵ ɧɚɡɵɜɚɸɬɫɹ ɤɨɥɥɢɧɟɚɪɧɵɦɢ? 

8. Ʉɚɤ ɪɚɡɥɨɠɢɬɶ ɜɟɤɬɨɪ ɜ ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɟ ɤɨɨɪɞɢɧɚɬ? 

9. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɛɚɡɢɫɨɦ? 

10. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɤɨɨɪɞɢɧɚɬɚɦɢ ɜɟɤɬɨɪɚ? 

11. Ʉɚɤ ɧɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ, ɡɚɞɚɧɧɨɝɨ ɞɜɭɦɹ ɬɨɱɤɚɦɢ? 

12. Ʉɚɤ ɧɚɣɬɢ ɞɥɢɧɭ ɜɟɤɬɨɪɚ, ɡɚɞɚɧɧɨɝɨ ɞɜɭɦɹ ɬɨɱɤɚɦɢ? 

13. Ʉɚɤ ɜɵɱɢɫɥɹɟɬɫɹ ɞɥɢɧɚ ɜɟɤɬɨɪɚ, ɡɚɞɚɧɧɨɝɨ ɫɜɨɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ? 

14. Ʉɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɨɠɟɧɢɟ ɢ ɜɵɱɢɬɚɧɢɟ ɜɟɤɬɨɪɨɜ, ɡɚɞɚɧɧɵɯ ɫɜɨɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ? 

15.  Ʉɚɤ ɭɦɧɨɠɢɬɶ ɜɟɤɬɨɪ, ɡɚɞɚɧɧɵɣ ɫɜɨɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ, ɧɚ ɱɢɫɥɨ? 

16. Ʉɚɤɢɦ ɫɜɨɣɫɬɜɨɦ ɨɛɥɚɞɚɸɬ ɤɨɨɪɞɢɧɚɬɵ ɤɨɥɥɢɧɟɚɪɧɵɯ ɜɟɤɬɨɪɨɜ? 

17. Ɂɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɞɟɥɟɧɢɹ ɨɬɪɟɡɤɚ ɜ ɞɚɧɧɨɦ ɨɬɧɨɲɟɧɢɢ. 
18. Ɂɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɞɟɥɟɧɢɹ ɨɬɪɟɡɤɚ ɧɚ ɞɜɟ ɪɚɜɧɵɟ ɱɚɫɬɢ. 
19. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɫɤɚɥɹɪɧɵɦ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɜɟɤɬɨɪɨɜ? 

20. Ʉɚɤ ɜɵɱɢɫɥɹɟɬɫɹ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ, ɡɚɞɚɧɧɵɯ ɫɜɨɢɦɢ 
ɤɨɨɪɞɢɧɚɬɚɦɢ? 

21. Ʉɚɤɢɦ ɫɜɨɣɫɬɜɨɦ ɨɛɥɚɞɚɟɬ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ? 

22. Чɟɦɭ ɪɚɜɧɨ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɜɭɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɜɟɤɬɨɪɨɜ? 

23. Чɟɦɭ ɪɚɜɧɨ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɥɥɢɧɟɚɪɧɵɯ ɜɟɤɬɨɪɨɜ? 

 



 

 

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №3 ɩɨ ɬɟɦɟ 2.1. 
 

ȼɚɪɢɚɧɬ -1. 

1. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: 342 ;;a , 1
2

1
3 ;;b . ɇɚɣɞɢɬɟ b+a=ɫ . 

2.  Ⱦɚɧɵ ɜɟɤɬɨɪɵ: 021 ;;a , 063 ;;b , 430 ;;ɫ . ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ 

p , ɡɚɞɚɧɧɨɝɨ ɫɜɨɢɦ ɪɚɡɥɨɠɟɧɢɟɦ p
 = 2 a  - b

3

1
 - c . 

3. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ m ɢ n, ɩɪɢ ɤɨɬɨɪɵɯ ɜɟɤɬɨɪɵ 16 n;;a  ɢ 216;m;b . 

4. ɇɚɣɞɢɬɟ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ AB ,  

                 ɛ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɋ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɟɪɟɞɢɧɨɣ ɨɬɪɟɡɤɚ Ⱥȼ,                                            
ɟɫɥɢ Ⱥ(5; -1; 3), ȼ(2;-2; 4). 

5. Ⱦɚɧɵ ɜɟɤɬɨɪɵ 213 ;;b  ɢ  341 ;;ɫ . ɇɚɣɞɢɬɟ: ɫbɚ 2 , ɛ) b c . 

 

 

ȼɚɪɢɚɧɬ -2. 

1. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: a⃗ {3 ;− 5; 4}, b⃗{− 2 ;
1

3
;− 1}. ɇɚɣɞɢɬɟ ɫ⃗= a⃗+b⃗ . 

2. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: a⃗ {2;− 1;1}, b⃗ {3 ; 4 ;0}, ɫ⃗ {− 1;0 ;2}.  
ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ p⃗ , ɡɚɞɚɧɧɨɝɨ ɫɜɨɢɦ ɪɚɡɥɨɠɟɧɢɟɦ p⃗  = 2 a⃗  + 

2

3
b⃗  

- c⃗ .  

3. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ m ɢ n, ɩɪɢ ɤɨɬɨɪɵɯ ɜɟɤɬɨɪɵ a⃗ {2;n ;1} ɢ b⃗ {m;12 ;3}. 
4. ɇɚɣɞɢɬɟ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ C⃗D , ɛ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ A, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɫɟɪɟɞɢɧɨɣ ɨɬɪɟɡɤɚ CD, ɟɫɥɢ C(6; 3; - 2), D(2; 4; 5). 

5. Ⱦɚɧɵ ɜɟɤɬɨɪɵ a⃗ {5;− 1;2} ɢ  b⃗ {3; 2;− 4}. ɇɚɣɞɢɬɟ: ɚ¿∣⃗a− 2 b⃗∣, ɛ) a⃗ ∙ b⃗ . 

 

 

ȼɚɪɢɚɧɬ -3. 

1. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: a⃗ {− 1;3;− 3}, b⃗{1

2
;− 2 ;1}. ɇɚɣɞɢɬɟ ɫ⃗= a⃗+b⃗ . 

2. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: a⃗ {3;− 2 ;1}, b⃗ {− 2; 4;− 2} , ɫ⃗ {− 3 ;6 ;0}. ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ p⃗ , ɡɚɞɚɧɧɨɝɨ 

ɫɜɨɢɦ ɪɚɡɥɨɠɟɧɢɟɦ p⃗  = a⃗  + b⃗  - 
1

3
c⃗ . 



 

3. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ m ɢ n, ɩɪɢ ɤɨɬɨɪɵɯ ɜɟɤɬɨɪɵ a⃗ {3; n;3} ɢ b⃗ {m; 2;1}. 
4. ɇɚɣɞɢɬɟ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ A⃗B , ɛ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɋ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɫɟɪɟɞɢɧɨɣ ɨɬɪɟɡɤɚ Ⱥȼ, ɟɫɥɢ Ⱥ(3; -2; 0), ȼ(1; 2; -1). 

5. Ⱦɚɧɵ ɜɟɤɬɨɪɵ b⃗ {4;− 1;2} ɢ  ɫ⃗ {2 ;5 ;− 3}. ɇɚɣɞɢɬɟ: ɚ¿∣2 b⃗− ɫ⃗∣ , ɛ) b⃗ c⃗ . 

 

 

ȼɚɪɢɚɧɬ -4. 

1. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: a⃗ {6 ;− 4;0} , b⃗ {− 2;− 1;− 2}. ɇɚɣɞɢɬɟ ɫ⃗= a⃗+b⃗ . 

2. Ⱦɚɧɵ ɜɟɤɬɨɪɵ: a⃗ {− 3;− 1;6}, b⃗ {2;3;0}, ɫ⃗{1 ;− 2 ;− 1

2}. ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ p⃗ , ɡɚɞɚɧɧɨɝɨ 

ɫɜɨɢɦ ɪɚɡɥɨɠɟɧɢɟɦ p⃗  = 
− 1

3
a⃗  - b⃗  + 2 c⃗ . 

3. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ m ɢ n, ɩɪɢ ɤɨɬɨɪɵɯ ɜɟɤɬɨɪɵ a⃗ {n;3;18}  ɢ b⃗ {2;m;6} . 
4. ɇɚɣɞɢɬɟ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ C⃗D , ɛ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ A, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɫɟɪɟɞɢɧɨɣ ɨɬɪɟɡɤɚ CD, ɟɫɥɢ C(9; -2; 3), D(-5; -1; 6). 

5. Ⱦɚɧɵ ɜɟɤɬɨɪɵ a⃗ {3;− 2 ;1} ɢ  b⃗ {7;− 4;2} . ɇɚɣɞɢɬɟ: ɚ¿∣⃗a− 2 b⃗∣, ɛ) a⃗ ∙ b⃗ . 

 

 

Ɍɟɦɚ 2.2. 
ɉɪяɦɚя ɧɚ ɩɥɨɫɤɨɫɬɢ. Кɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨɪяɞɤɚ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɩɪɹɦɨɣ? 

2. Ʉɚɤɢɦ ɭɪɚɜɧɟɧɢɟɦ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɹɦɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ? 

3. Ʉɚɤ ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɚɧɨɧɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ? 

4. Ɂɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ. 
5. Ɂɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɵɯ, ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɫɹɦ ɤɨɨɪɞɢɧɚɬ. 
6. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɫɨɫɬɚɜɥɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɩɪɹɦɨɣ ɧɚ ɩɥɨɫɤɨɫɬɢ. 
7. Ɂɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ ɫ ɭɝɥɨɜɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ. 
8. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɭɫɥɨɜɢɟ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ ɩɪɹɦɵɯ. 
9. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɭɫɥɨɜɢɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ ɩɪɹɦɵɯ. 
10. Ʉɚɤ ɧɚɣɬɢ ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ? 

11. Ʉɚɤɢɦ ɭɪɚɜɧɟɧɢɟɦ ɨɩɢɫɵɜɚɟɬɫɹ ɤɪɢɜɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ? 

12. Ɂɚɩɢɲɢɬɟ ɤɚɧɨɧɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɷɥɥɢɩɫɚ. 
13. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ ɷɥɥɢɩɫɚ? Ʉɚɤɨɜɚ ɟɝɨ ɜɟɥɢɱɢɧɚ? 

14. Чɟɦɭ ɪɚɜɟɧ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɨɤɪɭɠɧɨɫɬɢ? 

15.  Ɂɚɩɢɲɢɬɟ ɤɚɧɨɧɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɝɢɩɟɪɛɨɥɵ. 
16. Ɂɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɪɚɜɧɨɫɬɨɪɨɧɧɟɣ ɝɢɩɟɪɛɨɥɵ. 
17. Ɂɚɩɢɲɢɬɟ ɤɚɧɨɧɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ ɩɚɪɚɛɨɥɵ, ɞɢɪɟɤɬɪɢɫɵ ɩɚɪɚɛɨɥɵ. 

 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ 3. 
 ɋɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɩɪɹɦɵɯ ɢ ɤɪɢɜɵɯ 2-ɝɨ ɩɨɪɹɞɤɚ, ɢɯ ɩɨɫɬɪɨɟɧɢɟ. 
 

 

Ɂɚɞɚɧɢɹ ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ. 
 



 

1. ɉɪɨɜɟɪɶɬɟ ɩɪɢɧɚɞɥɟɠɚɬ ɥɢ ɬɨɱɤɢ Ⱥ(3; 14), ȼ(4; 13), ɋ(-3;0), Ⱦ(0; 5) ɩɪɹɦɨɣ 7x-

3y+21=0. 

2. ɉɨɫɬɪɨɣɬɟ ɩɪɹɦɵɟ: 1) x = 5; x = -3, x=0;  2) y = 4, y =  -2, y = 0. 

3. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ  Ɇ(2; -4) ɢ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɜɟɤɬɨɪɭ n = (4; 2). 

4. ȼɵɱɢɫɥɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ɩɪɹɦɨɣ 3x + 4y – 24 = 0, ɡɚɤɥɸɱɟɧɧɨɝɨ ɦɟɠɞɭ ɨɫɹɦɢ 
ɤɨɨɪɞɢɧɚɬ. 

5. ɇɚ ɩɪɹɦɨɣ  2x + y – 6 = 0  ɧɚɣɞɢɬɟ ɬɨɱɤɭ Ɇ, ɪɚɜɧɨɭɞɚɥɟɧɧɭɸ ɨɬ ɬɨɱɟɤ Ⱥ(3; 5)                 
ɢ ȼ(2; 6). 

6. ȼɵɱɢɫɥɢɬɟ ɭɝɥɵ ɧɚɤɥɨɧɚ ɤ ɨɫɢ Ɉɯ  ɞɥɹ ɩɪɹɦɵɯ: 1) ɭ = ɯ; 2) ɭ = -ɯ. 
7. ɋɨɫɬɚɜɶɬɟ  ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ, ɟɫɥɢ ɟё 

ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ: 1) k = 6; 2) k =-2. 

8. ɇɚɣɞɢɬɟ ɨɫɬɪɵɣ ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ 5ɯ – 2ɭ -16 = 0  ɢ  3ɯ+4ɭ – 12 = 0. 

9. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ  Ɇ(-2; -4) ɩɚɪɚɥɥɟɥɶɧɨ 
ɩɪɹɦɨɣ  2ɯ -3ɭ + 16 = 0. 

10. ɉɪɨɜɟɪɶɬɟ,  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɥɢ ɫɥɟɞɭɸɳɢɟ ɩɪɹɦɵɟ:  
1) 3ɯ – 4ɭ + 12 = 0 ɢ 4ɯ+ 3ɭ – 6 = 0; 

2) 4ɯ + 4ɭ – 8 = 0 ɢ 3ɯ – 2ɭ + 4 = 0. 
11. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɢ Ⱥ (3; 1), ȼ (-2; 6),          

ɋ (-5; -2). 

12. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɷɥɥɢɩɫɚ, ɟɫɥɢ ɞɜɟ ɟɝɨ ɜɟɪɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɨɱɤɚɯ В1 (-8; 

0) ɢ В2 (8; 0), ɚ ɮɨɤɭɫɵ  -  ɜ ɬɨɱɤɚɯ F1 (0; -6) ɢ F 2 (0; 6). 

13. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɝɢɩɟɪɛɨɥɵ, ɟɫɥɢ ɟё ɜɟɪɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɨɱɤɚɯ А1 (-3; 0) ɢ 

А2 (3; 0), ɮɨɤɭɫɵ – ɜ ɬɨɱɤɚɯ F1 (-5; 0) ɢ F 2 (5; 0). 

14. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɩɚɪɚɛɨɥɵ ɫ ɜɟɪɲɢɧɨɣ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ, ɟɫɥɢ ɟё 
ɞɢɪɟɤɬɪɢɫɨɣ ɫɥɭɠɢɬ ɩɪɹɦɚɹ ɯ = -3. 

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №4  ɩɨ ɬɟɦɟ 2.2. 
ȼɚɪɢɚɧɬ – 1. 

1. ȼ ɬɪɟɭɝɨɥɶɧɢɤɟ Ⱥȼɋ  ȼɆ – ɦɟɞɢɚɧɚ, Ⱥ(-1; 2; 2), ȼ(2; -2; -1).  

ɇɚɣɬɢ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɋ; ɛ) ɞɥɢɧɭ ɫɬɨɪɨɧɵ ȼɋ. 

2. ȼɵɱɢɫɥɢɬɶ ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ Ⱥȼ ɢ ɋD, ɟɫɥɢ Ⱥ( 3 ; 1; 0), ȼ(0; 0; 2 2 ), ɋ(0; 

2; 0), D( 3 ; 1; 2 2 ). 

3. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ (-3; 0) ɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ  
            ɬɨɱɤɭ (2; 4). 

4. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɝɢɩɟɪɛɨɥɵ, ɟɫɥɢ ɟё ɜɟɪɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɨɱɤɚɯ (-3; 0) ɢ (3; 

0), ɚ ɮɨɤɭɫɵ – ɜ ɬɨɱɤɚɯ (-3 5 ; 0) ɢ (3 5 ; 0). 

5. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ(-2; 3; 4) ɢ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ  x +2y -3z + 4= 0. 

 

ȼɚɪɢɚɧɬ – 2. 



 

1. ȼ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɟ ABCD ɞɢɚɝɨɧɚɥɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ Ɉ, Ⱥ(1; 3; -1), ȼ(-2; 1; 

0), Ɉ(0; 1,5; 0). ɇɚɣɞɢɬɟ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɋ; ɛ) ɞɥɢɧɭ ɫɬɨɪɨɧɵ ȼɋ. 
2. ȼɵɱɢɫɥɢɬɶ ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ Ⱥȼ ɢ ɋD, ɟɫɥɢ Ⱥ(6; -4; 8), ȼ(8; -2;4), ɋ(12; -6; 4), 

D(14; -6; 2). 

3. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɷɥɥɢɩɫɚ, ɟɫɥɢ ɞɜɟ ɟɝɨ ɜɟɪɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɨɱɤɚɯ (0; -8) ɢ (0; 
8), ɚ ɮɨɤɭɫɵ -  ɜ ɬɨɱɤɚɯ (-5; 0) ɢ (5; 0). 

4. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɝɢɩɟɪɛɨɥɵ ɫ ɮɨɤɭɫɚɦɢ ɧɚ ɨɫɢ Ɉɏ, ɟɫɥɢ ɟё ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɨɫɶ 
ɪɚɜɧɚ 26, ɚ ɦɧɢɦɚɹ ɨɫɶ ɪɚɜɧɚ 42. 

5. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ(2; 1; 3) ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 

ɜɟɤɬɨɪɭ k  {− 2; 2;1}.  
ȼɚɪɢɚɧɬ – 3. 

1. ȼ ɬɪɟɭɝɨɥɶɧɢɤɟ Ⱥȼɋ  ȼɆ – ɦɟɞɢɚɧɚ, Ⱥ(-2; 4; 4), ȼ(4; -4; -12), Ɇ(2; 2; -2).                               

ɇɚɣɬɢ:   ɚ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɋ; ɛ) ɞɥɢɧɭ ɫɬɨɪɨɧɵ ȼɋ. 
2. ȼɵɱɢɫɥɢɬɶ ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ ȼȺ ɢ ȼɋ, ɟɫɥɢ Ⱥ(-1; 4; 1), ȼ(3; 4;-2), ɋ(5; 2; -1). 

3. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɨɤɪɭɠɧɨɫɬɢ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ (5; -7) ɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 
ɬɨɱɤɭ (2; -3). 

4. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɝɢɩɟɪɛɨɥɵ, ɟɫɥɢ ɟё ɜɟɪɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɨɱɤɚɯ (-3; 0) ɢ                   
(3; 0), ɚ ɮɨɤɭɫɵ – ɜ ɬɨɱɤɚɯ (-5; 0) ɢ (5; 0). 

5. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ(2; 2; -2) ɢ 
ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ  x +2y -3z = 0. 

 

ȼɚɪɢɚɧɬ – 4. 
1. ȼ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɟ ABCD ɞɢɚɝɨɧɚɥɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ Ɉ, Ⱥ(2; 6; -2), ȼ(-4; 2; 

0), Ɉ(0; 3; 0). ɇɚɣɞɢɬɟ: ɚ) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɋ; ɛ) ɞɥɢɧɭ ɫɬɨɪɨɧɵ ȼɋ. 
2. ȼɵɱɢɫɥɢɬɶ ɭɝɨɥ ɦɟɠɞɭ ɩɪɹɦɵɦɢ Ⱥȼ ɢ ɋD, ɟɫɥɢ Ⱥ(3; -2; 4), ȼ(4; -1;2), ɋ(16; -3; 2), 

D(17; -3; 1). 

3. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɷɥɥɢɩɫɚ, ɟɫɥɢ ɞɜɟ ɟɝɨ ɜɟɪɲɢɧɵ ɧɚɯɨɞɹɬɫɹ ɜ ɬɨɱɤɚɯ (0; -6) ɢ (0; 
6), ɚ ɮɨɤɭɫɵ -  ɜ ɬɨɱɤɚɯ (-3; 0) ɢ (3; 0). 

4. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɝɢɩɟɪɛɨɥɵ ɫ ɮɨɤɭɫɚɦɢ ɧɚ ɨɫɢ Ɉɏ, ɟɫɥɢ ɟё ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɨɫɶ 

ɪɚɜɧɚ 24, ɚ ɦɧɢɦɚɹ ɨɫɶ ɪɚɜɧɚ 40. 
5. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɩɪɹɦɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ(3; 2; 1) ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 

ɜɟɤɬɨɪɭ k  {− 2;3;1}.  
 

Ɋɚɡɞɟɥ 3. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 
Ɍɟɦɚ 3.1. Аɥɝɟɛɪɚɢɱɟɫɤɚя ɮɨɪɦɚ ɡɚɩɢɫɢ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɦɧɢɦɨɣ ɟɞɢɧɢɰɵ. 
2.  Ʉɚɤ ɜɵɱɢɫɥɹɸɬ ɫɬɟɩɟɧɢ ɦɧɢɦɨɣ ɟɞɢɧɢɰɵ? 

3. Ʉɚɤɨɟ ɱɢɫɥɨ ɧɚɡɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɵɦ? 

4. Ʉɚɤɢɟ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɧɚɡɵɜɚɸɬɫɹ ɱɢɫɬɨ ɦɧɢɦɵɦɢ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ 
ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ, ɱɢɫɬɨ ɦɧɢɦɵɯ ɱɢɫɟɥ. 

5. Ʉɚɤɢɟ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɧɚɡɵɜɚɸɬɫɹ ɪɚɜɧɵɦɢ? 

6. Ʉɚɤɢɟ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɧɚɡɵɜɚɸɬɫɹ ɫɨɩɪɹɠɟɧɧɵɦɢ? 

7. Ʉɚɤ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɨɠɟɧɢɟ, ɜɵɱɢɬɚɧɢɟ, ɭɦɧɨɠɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɜ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ? 

8. Ʉɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɞɟɥɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ? 

9. Ʉɚɤ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɢɡɨɛɪɚɠɚɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ? 

10. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɦɨɞɭɥɟɦ ɢ ɚɪɝɭɦɟɧɬɨɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ? 



 

11. ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɞɥɹ ɦɨɞɭɥɹ ɢ ɚɪɝɭɦɟɧɬɚ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ.  
12. Ʉɚɤɢɟ ɤɨɪɧɢ ɢ ɫɤɨɥɶɤɨ ɤɨɪɧɟɣ ɢɦɟɟɬ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 

ɞɢɫɤɪɢɦɢɧɚɧɬɨɦ?  
13. Ʉɚɤ ɪɟɲɢɬɶ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ, ɟɫɥɢ ɞɢɫɤɪɢɦɢɧɚɧɬ ɟɝɨ ɨɬɪɢɰɚɬɟɥɟɧ?  

 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ №5 ɩɨ ɬɟɦɟ 3.1. 
 

 

ȼɚɪɢɚɧɬ – 1. 

1. ȼɵɱɢɫɥɢɬɟ: i
43

+ i
48

+ i
44

+i
45

. 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) (5 – 4i) (3 + 2i); ɛ) 

2

31 i+

. 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ x
2

+4x +53 = 0. 

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ  

z1 = 1 + i  ɢ z2  = -2+2i 3 . 

 

 

ȼɚɪɢɚɧɬ – 2. 

1. ȼɵɱɢɫɥɢɬɟ: i
6

+ i
20

+ i
30

+i
51

. 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ)2i(
1
2 +i
√3
2

-
1
2  + i

√3
2

); ɛ)
1− i

1+ i .  

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ x
2

- 6x +13 = 0. 

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ                                                        

z1 = 5  ɢ z2  = 3  – i. 

 

ȼɚɪɢɚɧɬ – 3.  

1. ȼɵɱɢɫɥɢɬɟ: 
5137492415

iiii+i . 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) (3 + i)+(-3 - 8i); ɛ) 
(2− 3 i)

− i+5

2

. 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ x
2

+25= 0. 



 

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ                                                        

z1 = 3  +i ɢ z2  = 5. 

 

ȼɚɪɢɚɧɬ – 4.  

1. ȼɵɱɢɫɥɢɬɟ: ( i
13

+ i
17

) 2i - ( i
4
+i

24
¿∙6.  

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) (3 – 5i) (2 - 3i); ɛ)
1− 3 i

i− 2
+

4i+1

3i− 1 . 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 0.133636 2
=+z+z  

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ  

z1 = -3 + 3i  ɢ z2  = 2 2 -2i 6 . 

 

ȼɚɪɢɚɧɬ – 5.  

1. ȼɵɱɢɫɥɢɬɟ: i ∙ i2∙ i3∙ i4
. 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) (0,2 +0,1 i)+(0,8 – 1,1i); ɛ)
1

1+i . 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ x
2

- 2x +5 = 0. 

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ                                                        

z1 = 1 -i ɢ z2  = 3i. 

 

ȼɚɪɢɚɧɬ – 6.  

1. ȼɵɱɢɫɥɢɬɟ: 
413121111

i+i+i+i+i . 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) (

;+i+i

i

3

2

5

3

4

1

2

1

5

4

3

6

ɛ)
1+ i

1− i . 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ x
2

+3x +4 = 0.  

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ  

z1 = 6i  ɢ z2  = 1 - i 3 . 

 

ȼɚɪɢɚɧɬ – 7.  

1. ȼɵɱɢɫɥɢɬɟ: i
1
+i

2
+i

3
+i

4
+i

5
. 



 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) ( 1− i ¿− (7− 3 i)− (2+i)+(6− 2i);ɛ)
3− 2 i

1+3i . 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ x
2

- 10x + 34 = 0. 

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ                                                        

z1 =2 – 2i√3   ɢ z2  = 6i. 

 

ȼɚɪɢɚɧɬ – 8.  

1. ȼɵɱɢɫɥɢɬɟ: 
1

i
13

+
1

i
23

+
1

i
33 . 

2. ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ: ɚ) (5 + 3i) (5 - 2i); ɛ) 
− 1+i√3
−√2+i√6

.  

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 4x
2

- 20x + 26 = 0. 

4. ɇɚɣɞɢɬɟ ɦɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ z1  ɢ z2 , ɟɫɥɢ                                                        

z1 = - 3√3  +3i  ɢ z2  = -2 - 2i. 

 

 

Ɍɟɦɚ 3.2. 
Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚя ɢ ɩɨɤɚɡɚɬɟɥɶɧɚя ɮɨɪɦɵ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Ʉɚɤ ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ? 

            Ʉɚɤ ɡɚɩɢɫɵɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɟ? Ɏɨɪɦɭɥɚ Эɣɥɟɪɚ. 
2. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɩɟɪɟɯɨɞɚ ɨɬ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ ɤ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɨɛɪɚɬɧɨ. 
3. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɩɟɪɟɯɨɞɚ ɨɬ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ ɤ 

ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɢ ɨɛɪɚɬɧɨ. 
4. Ʉɚɤ ɩɟɪɟɣɬɢ ɨɬ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ ɤ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɢ 

ɨɛɪɚɬɧɨ. 
5. Ʉɚɤ ɭɦɧɨɠɚɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ, ɡɚɩɢɫɚɧɧɵɟ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ. 
6. Ʉɚɤ ɭɦɧɨɠɚɸɬɫɹ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ, ɡɚɩɢɫɚɧɧɵɟ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɟ? 

7. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɞɟɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ 
ɮɨɪɦɟ. 

8. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɞɟɥɟɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɟ. 
9. Ʉɚɤ ɜɨɡɜɟɫɬɢ ɜ ɫɬɟɩɟɧɶ ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ, ɡɚɩɢɫɚɧɧɨɟ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ 

ɮɨɪɦɟ. 
10. Ʉɚɤ ɜɨɡɜɟɫɬɢ ɜ ɫɬɟɩɟɧɶ ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ, ɡɚɩɢɫɚɧɧɨɟ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɟ? 

11. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɢɡɜɥɟɱɟɧɢɹ ɤɨɪɧɹ n –ɣ ɫɬɟɩɟɧɢ ɢɡ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ, 
ɡɚɩɢɫɚɧɧɨɝɨ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ. 

12. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɢɡɜɥɟɱɟɧɢɹ ɤɨɪɧɹ n –ɣ ɫɬɟɩɟɧɢ ɢɡ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ, 
ɡɚɩɢɫɚɧɧɨɝɨ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɟ. 

13. ɋɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ ɢɦɟɟɬ ɤɨɪɟɧɶ n-ɣ ɫɬɟɩɟɧɢ ɢɡ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ? 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №4. 
ȼɚɪɢɚɧɬ – 1.  

1. Ɂɚɩɢɫɚɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ: 



 

ɚ) z= 5i;  

ɛ) z= 1+ i.  
2. ɉɪɟɞɫɬɚɜɶɬɟ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ: 

ɚ)
cos

π
4

z= 3¿
+i sin

π
4

¿;  

ɛ) 
cos

11π
6

z= 5 ¿
+i sin

11π
6

¿.  

3. Ⱦɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ 
°°

i+=z sin330cos33031   ɢ z2  2 (

.sin60cos60 °°
i+  

ɇɚɣɬɢ: ɚ) z1∙ z2 ;   ɛ) 
z1

z2
; ɜ) z2

4
;г¿3√z1 . 

 

ȼɚɪɢɚɧɬ – 2. 
1. Ɂɚɩɢɫɚɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ: 

ɚ) z= −6 ;  

ɛ) z= 1− i.  

2. ɉɪɟɞɫɬɚɜɶɬɟ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ: 

ɚ) 
cos

3π
2

z= 2,5¿
+i sin

3π
2

¿;  

ɛ) 
cos

15π
4

z= 8 ¿
+i sin

15π
4

¿.  

3. Ⱦɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ z1= 3(cos
5π
4

+ i sin
5π
4 )  ɢ z2  5 ( cos

π
2

+i sin
π
2

¿.  

ɇɚɣɬɢ: ɚ) z1∙ z2 ;   ɛ) 
z1

z2
; ɜ) z2

4
;г¿3√z1 . 

 

ȼɚɪɢɚɧɬ – 3. 
1. Ɂɚɩɢɫɚɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ: 

ɚ) z= − 2− 2i ;  

ɛ) z= 3.  

2. ɉɪɟɞɫɬɚɜɶɬɟ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ: 

ɚ) 
cos

π
3

z= 10 ¿
+i sin

π
3

¿;  

ɛ) 
cos

π
4

z= 8 ¿
+i sin

π
4

¿.  

3. Ⱦɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ z1= 2(cos
2π
3

+ isin
2π
3 )  ɢ z2  ¿5 ( cos π+i sinπ¿.  

ɇɚɣɬɢ: ɚ) z1∙ z2 ;   ɛ) 
z1

z2
; ɜ) z2

4
;г¿3√z1 . 

 

ȼɚɪɢɚɧɬ – 4. 



 

1. Ɂɚɩɢɫɚɬɶ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɢ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ: 

ɚ) z= − 2i ;  

ɛ) z= −3√3+3i.  
2. ɉɪɟɞɫɬɚɜɶɬɟ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɚɯ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ: 

ɚ) 
cos

π
2

z= 4 ¿
+i sin

π
2

¿;  

ɛ) 
cos π
z= ¿ +i sinπ¿.  

3. Ⱦɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ z1= 0,5(cos
π
4

+i sin
π
4)  ɢ z2  ¿2 ( cos

π
6

+i sin
π
6

¿.  

ɇɚɣɬɢ: ɚ) z1∙ z2 ;   ɛ) 
z1

z2
; ɜ) z2

4
;г¿3√z1 . 

 

 

 

 

 

 

 

 

 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɚɦ 1.1 – 3.2. 

 

 

ȼɚɪɢɚɧɬ – 1. 

1.  ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ  ɋ= А2
+ 3ȼ, ɟɫɥɢ 

     Ⱥ= (3 2

0 1),   ȼ= (− 1 1

2 3). 

2. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 

    {
3x+2y+ z= 3,

5x− 2y− 2z= 3,
x+ y− z=− 2.

 

3.  ɇɚɣɞɢɬɟ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ a⃗(3 ;− 1;2)и  b⃗(4;2 ;− 3).  
4.  ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ ɢ ɧɚɣɞɢɬɟ ɦɨɞɭɥɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ 

    
1− 2 i

1+ i . 

5.  ɉɪɟɞɫɬɚɜɶɬɟ ɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ 

    z=√3  –i. 

 

ȼɚɪɢɚɧɬ – 2. 

1.  ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ  ɋ= А2
- 2ȼ, ɟɫɥɢ 

    Ⱥ= (1 2

− 2 0),   ȼ= (2 − 1

1 3 ). 

2.  Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 

    {
x− y+ z= 6,

x− 2y+z= 9,
x− 4y− 2z= 3.

 



 

3.  ɇɚɣɞɢɬɟ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ a⃗= i⃗+3 j⃗− k⃗   ɢ  b⃗=− 2 i⃗− 4 i⃗+3 k⃗.  
4.  ȼɵɩɨɥɧɢɬɟ ɞɟɣɫɬɜɢɹ ɢ ɧɚɣɞɢɬɟ ɦɨɞɭɥɶ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ 

    (− 2− i )(1+i ). 
5.  ɉɪɟɞɫɬɚɜɶɬɟ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɤɨɦɩɥɟɤɫɧɨɟ ɱɢɫɥɨ 

   Z=2 
cos

π
4

¿
 + i sin

π
4 ). 

 

 

ȼɚɪɢɚɧɬ – 3. 

1.  ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ   ɋ = 4Ⱥ - В2
, ɟɫɥɢ 

    Ⱥ = (3 2

2 − 1),   ȼ = (0 1

1 − 1). 
2.  Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 

    {
4 x+2y− z= 1,

5x+3y− 2z= 2,
3x+2y− 3z= 0.

 

3.  ɇɚɣɞɢɬɟ ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ  a⃗ (− 2 ;2 ;− 1)   ɢ   b⃗(− 6 ;3 ;6) . 

4.  ȼɵɱɢɫɥɢɬɟ   i
6

+ i
20

+ i
30

+ i
36

+ i
54

. 

5.  ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ  z1  ɢ z2  ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ 
ɢ ɩɪɟɞɫɬɚɜɶɬɟ ɩɨɥɭɱɟɧɧɨɟ ɱɢɫɥɨ ɜ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ 

    z1  = 2 (cos
π
3

+i sin
π
3),   z2= 5(cos

π
4

+i sin
π
4). 

 

 

ȼɚɪɢɚɧɬ – 4. 

1.  ɇɚɣɞɢɬɟ ɦɚɬɪɢɰɭ   ɋ = 3Ⱥ - В2
, ɟɫɥɢ 

    Ⱥ = (4 2

− 3 − 2),   ȼ = (0 1

2 − 1). 

2.  Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 

    {
3x+ y+3z= 2,

5x− 2y+2z= 1,
2x+2y+3z= 1.

 

3.  Ⱦɚɧɵ ɜɟɤɬɨɪɵ  a⃗=− 4 i⃗− 3 j⃗+5 k⃗    ɢ    b⃗=− 2 i⃗+3 j⃗+ k⃗.   ɇɚɣɞɢɬɟ ɭɝɨɥ ɦɟɠɞɭ ɧɢɦɢ. 

4. ȼɵɱɢɫɥɢɬɟ  
1

i
13

+
1

i
23

+
i

i
33 . 

5.  ȼɵɱɢɫɥɢɬɟ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ Ɇɭɚɜɪɚ ɢ ɡɚɩɢɲɢɬɟ ɩɨɥɭɱɟɧɧɨɟ ɱɢɫɥɨ ɜ 
ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɮɨɪɦɟ 

    Z = 2 (cos
π
24

+i sin
π
24)

6

. 

 

 

 

 

ɊȺɁȾȿɅ 4. 
Ɉɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 



 

 

Ɍɟɦɚ 4.1. 
Ɍɟɨɪɢя ɩɪɟɞɟɥɨɜ. ɇɟɩɪɟɪɵɜɧɨɫɬɶ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɚ ɜ ɬɨɱɤɟ. 

2. Ɉɛɴɹɫɧɢɬɟ ɪɚɫɤɪɵɬɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 
0
0 . 

3. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ ɧɚ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. Ɉɛɴɹɫɧɢɬɟ ɨɫɧɨɜɧɨɣ ɦɟɬɨɞ 

ɪɚɫɤɪɵɬɢɹ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ 
∞
∞ . 

4. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɬɟɨɪɟɦɵ ɨ ɩɪɟɞɟɥɚɯ. 
5. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɢ  ɧɚɩɢɲɢɬɟ ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɡɚɦɟɱɚɬɟɥɶɧɵɟ ɩɪɟɞɟɥɵ. 

 

ɉɪɨɜɟɪɨɱɧɚɹ ɪɚɛɨɬɚ. 
 

ȼɚɪɢɚɧɬ – 1. 
ȼɵɱɢɫɥɢɬɟ ɩɪɟɞɟɥɵ. 

1. lim
х→5

3 х2− 17х+10

3 х2− 16х+5
;   

 

2. lim
х→5

5− х
3−√2х− 1

; 

 

3. lim
х→√3

√1+х2− 1

3 х2 ; 

 

4. lim
х→∞

2 х3
+ х+1

3 х3
+ х2

+1
; 

5. lim
х→∞(1−

2

х)
х

. 

 

ȼɚɪɢɚɧɬ – 2. 
ȼɵɱɢɫɥɢɬɟ ɩɪɟɞɟɥɵ. 

1. lim
х→1

4 х2− 7х+3

3 х2− 2х− 1
;   

 

2. lim
х→0

х
√3+х−√3− х ; 

 

3. lim
х→0

1−√1− х2

х 2 ; 

4. lim
х→∞

5 х4− х3
+2х

х4− 8 х3
+1

; 

5. lim
х→∞(1+

3

х)
− х

. 

 

Ɍɟɦɚ 4.2. Дɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɢ ɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɩɪɢɪɚɳɟɧɢɟɦ ɧɟɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɢ ɩɪɢɪɚɳɟɧɢɟɦ ɮɭɧɤɰɢɢ? 

2. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɣ ɮɭɧɤɰɢɢ. Ʉɚɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɧɚ ɨɬɪɟɡɤɟ ɨɧɚ 
ɨɛɥɚɞɚɟɬ? 



 

3. Чɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɹ 
ɚɪɝɭɦɟɧɬɚ? Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ. 

4. Ʉɚɤɚɹ ɮɭɧɤɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ ɜ ɬɨɱɤɟ ɢ ɧɚ ɨɬɪɟɡɤɟ? 
ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɟɩɪɟɪɵɜɧɨɫɬɶɸ ɢ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɶɸ 
ɮɭɧɤɰɢɢ. 

5. ɂɡ ɤɚɤɢɯ ɨɩɟɪɚɰɢɣ ɫɤɥɚɞɵɜɚɟɬɫɹ ɨɛɳɟɟ ɩɪɚɜɢɥɨ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɞɚɧɧɨɣ 
ɮɭɧɤɰɢɢ? Ʉɚɤ ɜɵɱɢɫɥɢɬɶ ɱɚɫɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ? 

6. Ɇɨɠɧɨ ɥɢ ɜɵɱɢɫɥɢɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɥɸɛɨɣ ɮɭɧɤɰɢɢ, ɩɨɥɶɡɭɹɫɶ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɩɪɨɢɡɜɨɞɧɨɣ? 

7. ȼɵɩɢɲɢɬɟ ɜ ɬɚɛɥɢɰɭ ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɢ ɮɨɪɦɭɥɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɮɭɧɤɰɢɣ.  
8. ɉɨɜɬɨɪɢɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ. Ʉɚɤ ɧɚɣɬɢ ɟɟ ɩɪɨɢɡɜɨɞɧɭɸ? 

9. Ʉɚɤɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ? Ʉɚɤ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɨɩɪɟɞɟɥɢɬɶ 
ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɬɨɱɤɟ? 

10. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ? 

11. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɧɨɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɢ, ɤɚɤɨɜ ɟɟ ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɦɵɫɥ? 

12. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ ɮɭɧɤɰɢɢ, ɱɟɦɭ ɨɧ ɪɚɜɟɧ, ɤɚɤ ɨɛɨɡɧɚɱɚɟɬɫɹ ɢ ɤɚɤɨɜ 
ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ? 

13. ɉɨɜɬɨɪɢɬɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɪɚɫɬɚɸɳɟɣ ɢ ɭɛɵɜɚɸɳɟɣ ɮɭɧɤɰɢɣ. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ 
ɩɪɢɡɧɚɤ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɣ? 

14. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɢ ɞɨɫɬɚɬɨɱɧɵɣ ɩɪɢɡɧɚɤɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ 
ɷɤɫɬɪɟɦɭɦɚ? ɉɟɪɟɱɢɫɥɢɬɟ ɩɨɪɹɞɨɤ ɨɩɟɪɚɰɢɣ ɞɥɹ ɨɬɵɫɤɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ 
ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɩɟɪɜɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. 

15. ȼ ɱɟɦ ɪɚɡɥɢɱɢɟ ɦɟɠɞɭ ɧɚɯɨɠɞɟɧɢɟɦ ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ ɢ 
ɧɚɯɨɠɞɟɧɢɟɦ ɟɟ ɧɚɢɛɨɥɶɲɟɝɨ ɢ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɣ? 

16. Ʉɚɤ ɩɢɲɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɧɚ ɞɚɧɧɨɦ ɨɬɪɟɡɤɟ? 

17. Ʉɚɤ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɢ ɩɨ ɡɧɚɤɭ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɜɵɩɭɤɥɨɫɬɶ ɢ 
ɜɨɝɧɭɬɨɫɬɶ ɤɪɢɜɨɣ? 

18. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɬɨɱɤɨɣ ɩɟɪɟɝɢɛɚ ɢ ɤɚɤɨɜɵ ɧɟɨɛɯɨɞɢɦɵɣ ɢ ɞɨɫɬɚɬɨɱɧɵɣ ɩɪɢɡɧɚɤɢ  ɟɟ 
ɫɭɳɟɫɬɜɨɜɚɧɢɹ? ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ. 

19. Ʉɚɤɨɣ ɫɯɟɦɨɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ? 

 

 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №5. 
 

ȼɚɪɢɚɧɬ – 1. 
1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

ɚ) y= x
2
+4x+3 ;  

ɛ) y=
6
x

+2√x ;  

ɜ) y=
x

6− 4x+1

x
;  

ɝ) y=
3 x− 4

3
;  

ɞ) y=
3 x− 4

7− 2x ; 

ɟ) y= 3sin2x ;  

ɠ) y=√x2− 4x ;  



 

ɡ) y= (3+2x)(2x− 3), y
' (0,25)− ? 

 

2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ: 

ɚ) y= x
3

; 

ɛ) y= cos
2
x ;  

ɜ) y= ln(3 x2− 2x+5).  
 

ȼɚɪɢɚɧɬ – 2. 
1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

ɚ) y= x
6− 3x+8 ;  

ɛ) y= 4√x− 2

x ; 

ɜ) y=
x

5− 3 x
2
+2

x
;  

ɝ) y=
8− 6x

5
;  

ɞ) y=
5x+2

x− 3 ; 

ɟ) y= 5cos3x ;  

ɠ) y=√3x− x2 ;  

ɡ) y= (x2− 3)(x2+3), y
' (

1
2

)− ? 

 

2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ: 

a) y= sinx ;  

ɛ)
x+2

5¿
¿

y= ¿
 

ɜ) y= 10
5− 3 x

.  
 

 

ȼɚɪɢɚɧɬ – 3. 
1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

ɚ) y= 3 x
4− 6 x

2
+5 ;  

ɛ) y=
4
x

+4√x ;  

ɜ) y=
x

3− 9 x
2
+5

x
;  

ɝ) y=
6 x

2− 7x

3
;  

ɞ) y=
5 x+1
3− 2x ; 



 

ɟ) y= 2 tg5 x ;  

ɠ) y=√8x− 7 ;  

ɡ) ) y= (4 x− 1)(4x+1), y
' (0,25)− ? 

 

2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ: 

ɚ) y= x
4
;  

ɛ) y=√1+cosx ; 

ɜ) y= xlnx.  

 

 

 

ȼɚɪɢɚɧɬ – 4. 
1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 

ɚ) y= x
7− 4 x

2
+9 ; 

ɛ)  y= 6√x− 5

x ; 

ɜ) y=
4 x+523

4
;  

ɝ) y=
3x

2− x+1

x
;  

ɞ) y=
3+7 x

4− x ; 

ɟ) y= 5sin6x ;  

ɠ) y=√3x− 1 ;  

ɡ) y= (2 x+1)(2x− 1), y
' (3)− ?  

 

2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɡɚɞɚɧɧɵɯ ɮɭɧɤɰɢɣ: 

ɚ) y= 2
x

; 

ɛ) y= arcsin
x

2 ; 

ɜ) y=√1+
3√x . 

 

 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ №6.  
 

1.                                                              

 ȼɚɪɢɚɧɬ – 1. 
ȼɵɱɢɫɥɢɬɟ ɩɪɟɞɟɥ ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ Ʌɨɩɢɬɚɥɹ: 



 

1.  lim
х→2

х3− 4 х2− 3х= 18

х3− 5 х2
+3х+9

; 

2.  lim
х→1

√х2− х+1

lnx
; 

3.  lim
х→1

e
x− e

− x

sin⁡( x
2− 1) . 

ȼɚɪɢɚɧɬ – 2. 
ȼɵɱɢɫɥɢɬɟ ɩɪɟɞɟɥ ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ Ʌɨɩɢɬɚɥɹ: 

1.  lim
x→1

x
3
+x

2− 5x+3

x
3− x

2− x+1
; 

2.lim
x→1

3
5x− 3− 3

2x
2

tgπx ; 

3.  lim
x→0

√x+2−√2
sin3x

. 

ȼɚɪɢɚɧɬ – 3. 
ȼɵɱɢɫɥɢɬɟ ɩɪɟɞɟɥ ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ Ʌɨɩɢɬɚɥɹ: 

1.  lim
x→− 1

x
3− 2x− 1

x
4
+2x+1

;  

2.  lim
x→π

1+cos3x

sin
2
7x ; 

3.  lim
x→0

6
2x− 7

−2ч

sin3x− 2x ; 

 

ȼɚɪɢɚɧɬ – 4. 
ȼɵɱɢɫɥɢɬɟ ɩɪɟɞɟɥ ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ Ʌɨɩɢɬɚɥɹ: 

1.  lim
x→1

x
3− 5 x

2
+8x− 4

x
3− 3x

2
+4

; 

2.  
lim

x→ π
4

lntgx

cos2x
;
 

3.  lim
х→0

e
3x− e

2x

sin 3 x− tg 2 x . 

 

2.  
 

ȼɚɪɢɚɧɬ – 1. 

1. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɦɨɧɨɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ y= e
x− x.  

2. ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɷɤɫɬɪɟɦɭɦ ɮɭɧɤɰɢɸ y= x
3− 6 x

2
+9x+3. 

3. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ y= 2 x
3− 15x

2
+24x+3 ɧɚ ɩɪɨɦɟɠɭɬɤɟ [2;3 ] . 

4. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɜɵɩɭɤɥɨɫɬɢ ɢ ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ ɮɭɧɤɰɢɢ y=
1

3
x

3− 3 x
2+8x− 4. 

 

ȼɚɪɢɚɧɬ – 2. 

1. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɦɨɧɨɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ y=
2x

e
x . 

2. ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɷɤɫɬɪɟɦɭɦ ɮɭɧɤɰɢɸ y=− x
3− 3 x

2
+24x-4. 

3. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ y= 2 x
3
+3 x

2− 12x− 1  ɧɚ ɩɪɨɦɟɠɭɬɤɟ [−1; 2] . 



 

4. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɜɵɩɭɤɥɨɫɬɢ ɢ ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ ɮɭɧɤɰɢɢ 

 y= x
4− 10 x

3
+36 x

2− 100. 
 

ȼɚɪɢɚɧɬ – 3. 
 

1. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɦɨɧɨɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ y= 2x e
x
.  

2. ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɷɤɫɬɪɟɦɭɦ ɮɭɧɤɰɢɸ y= x
3− 3x

2
-9x-4. 

3. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ y=− x
3− 3 x

2
+9x− 2  ɧɚ ɩɪɨɦɟɠɭɬɤɟ [− 2;2 ]. 

4. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɜɵɩɭɤɥɨɫɬɢ ɢ ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ ɮɭɧɤɰɢɢ y= x
4− 8 x

3
+18 x

2− 48x+31. 
 

ȼɚɪɢɚɧɬ – 4. 
 

1. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɦɨɧɨɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ y= e

1

x+1.  

2. ɂɫɫɥɟɞɨɜɚɬɶ ɧɚ ɷɤɫɬɪɟɦɭɦ ɮɭɧɤɰɢɸ y=− x
3
+6 x

2
+15x+1. 

3. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ y= x
3− 3x

2− 9x− 4  ɧɚ ɩɪɨɦɟɠɭɬɤɟ [− 4; 4] . 
4. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɜɵɩɭɤɥɨɫɬɢ ɢ ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ ɮɭɧɤɰɢɢ 

 y= x
4− 6 x

3
+12 x

2− 10. 
 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 
 

ɂɫɫɥɟɞɭɣɬɟ ɢ ɩɨɫɬɪɨɣɬɟ ɝɪɚɮɢɤ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ. 
ȼɚɪɢɚɧɬ – 1. 

y= 2 x
3− 6x+5.  

ȼɚɪɢɚɧɬ – 2. 

y= x
3− x

2− x+3.  
ȼɚɪɢɚɧɬ – 3. 

y= x
4− 10 x

2
+9.  

ȼɚɪɢɚɧɬ – 4. 

y=− x
4
+2 x

2
+3.  

 

Ɍɟɦɚ 4.3. Иɧɬɟɝɪɚɥɶɧɨɟ ɢɫɱɢɫɥɟɧɢɟ ɮɭɧɤɰɢɢ ɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Чɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ? 

2. Ʉɚɤɚɹ ɮɭɧɤɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɞɥɹ ɡɚɞɚɧɧɨɣ ɮɭɧɤɰɢɢ? 

3. ɉɨɱɟɦɭ ɩɪɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ ɮɭɧɤɰɢɣ ɩɨɹɜɥɹɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɚɹ ɩɨɫɬɨɹɧɧɚɹ? 

4. ɉɨɱɟɦɭ ɨɞɧɚ ɮɭɧɤɰɢɹ ɢɦɟɟɬ ɰɟɥɭɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɟɪɜɨɨɛɪɚɡɧɵɯ? 

5. Ʉɚɤ ɡɚɩɢɫɚɬɶ ɜɫɸ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɮɭɧɤɰɢɣ? 

6. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɵɦ ɢɧɬɟɝɪɚɥɨɦ? 



 

7. ɉɨɱɟɦɭ ɢɧɬɟɝɪɚɥ ɧɚɡɵɜɚɟɬɫɹ ɧɟɨɩɪɟɞɟɥɟɧɧɵɦ? 

8. Чɬɨ ɨɡɧɚɱɚɟɬ ɩɨɫɬɨɹɧɧɚɹ ɋ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ? 

9. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɚɜɢɥɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɹ, ɫɨɞɟɪɠɚɳɟɝɨ ɩɨɫɬɨɹɧɧɵɣ 
ɦɧɨɠɢɬɟɥɶ? 

10. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɚɜɢɥɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɨɣ ɫɭɦɦɵ ɮɭɧɤɰɢɣ? 

11. Чɟɦɭ ɪɚɜɟɧ ɢɧɬɟɝɪɚɥ ɨɬ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɧɟɤɨɬɨɪɨɣ ɮɭɧɤɰɢɢ? 

12. ɇɚɩɢɲɢɬɟ ɨɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 
13. Ʉɚɤ ɩɪɨɜɟɪɢɬɶ ɪɟɡɭɥɶɬɚɬɚ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ? 

14. ȼ ɱɟɦ ɫɨɫɬɨɢɬ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɧɟɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ? 

15. Чɬɨ ɬɚɤɨɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ? Ʉɚɤ ɨɧɢ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɚ? 
Ɇɨɝɭɬ ɥɢ ɨɧɢ ɩɟɪɟɫɟɤɚɬɶɫɹ? 

16. Чɬɨ ɬɚɤɨɟ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ? 

17. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ. 
18. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ? 

19. Ɇɨɠɟɬ ɥɢ ɩɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɛɵɬɶ ɪɚɜɧɚ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɜɟɥɢɱɢɧɟ, 
ɧɭɥɸ ɢ ɩɨɱɟɦɭ? 

20. Ʉɚɤɢɟ ɢɧɬɟɝɪɚɥɵ ɧɚɡɵɜɚɸɬɫɹ ɧɟɫɨɛɫɬɜɟɧɧɵɦɢ? 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №7. 
ȼɚɪɢɚɧɬ – 1. 
ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: 
ɚ) ɦɟɬɨɞɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 

1) 
2− 3 x

4

(¿)dx ;

∫ ¿
 2) 

1

x
¿
x
¿

∫ ¿

. 

ɛ) ɦɟɬɨɞɨɦ ɩɨɞɫɬɚɧɨɜɤɢ: 

1) 
x

3

(¿+1)∙ x2
dx ;

∫ ¿
  2) ∫ 5

x+7
dx.  

ɜ) ɦɟɬɨɞɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɹɦ: 

1) ∫ (4 x− 1)e
x
dx ;  2) ∫ (3− x)cosxdx . 

 

ȼɚɪɢɚɧɬ – 2. 
 

ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: 
ɚ) ɦɟɬɨɞɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 

1) 
4+

1

x
− x

(¿)dx ;

∫ ¿
 2) 

7x
¿
5

− 3√x¿

¿

∫ ¿

. 

ɛ) ɦɟɬɨɞɨɦ ɩɨɞɫɬɚɧɨɜɤɢ: 

1) ∫ ln
3
x

x
dx ;   2) ∫

x

√7− x
2

dx.  

ɜ) ɦɟɬɨɞɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɹɦ: 

1) ∫ 5x e
x
dx ;  2) ∫ (6x+1)cosxdx .  

 

 

ȼɚɪɢɚɧɬ – 3. 
 

ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: 
ɚ) ɦɟɬɨɞɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 

1) 

1

x
− x

3

4

(¿)dx ;

∫ ¿
 2) 

5

(¿− sinx)dx

∫ ¿
. 

ɛ) ɦɟɬɨɞɨɦ ɩɨɞɫɬɚɧɨɜɤɢ: 



 

1) ∫ ln
22

x

x
dx;   2) ∫ 2

x
2

x dx.  
ɜ) ɦɟɬɨɞɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɹɦ: 

1) ∫ 2x sinxdx ;  2) ∫ 3 x e
x
dx .  

 

ȼɚɪɢɚɧɬ – 4. 
 

 

ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: 
ɚ) ɦɟɬɨɞɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 

1) 
sinx+

3√x

4
− x

(¿)dx ;

∫ ¿
 2) 

17x

(¿− 4− x
3

2
)dx

∫ ¿

. 

ɛ) ɦɟɬɨɞɨɦ ɩɨɞɫɬɚɧɨɜɤɢ: 

1) ∫ x e
− 3x

2

dx ;   2) ∫ 1

x ln
4
x

dx.  

ɜ) ɦɟɬɨɞɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɹɦ: 

1) ∫ (2− x)e
x
dx ;  2) ∫ (6x− 11)cosxdx .  

 

 

Ɋɚɫɱɟɬɧɨ-ɝɪɚɮɢɱɟɫɤɚɹ ɪɚɛɨɬɚ 
 

ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ. ȼɵɩɨɥɧɢɬɟ ɪɢɫɭɧɨɤ. 
ȼɚɪɢɚɧɬ – 1. 

1. y=− x
2
+4 ; y= 0. 

2. y= sinx ; x= 0 ; y= 0.  
3. y= x

2
; y= 9.  

 

ȼɚɪɢɚɧɬ – 2. 

1. y= x
2
+3 ; x= 0 ; x= 2 ; y= 0.  

2. y= cosx ; x= 0 ; x=
π
4

; y= 0. 

3. y=− x
2
+6 ; y= 2.  

 

 

ȼɚɪɢɚɧɬ – 3. 

 

1. y= x
2− 2x ; x= 2 ; x= 4 ; y= 0. 

2. y= sinx ; x=
π
6

; x= 3 ; y= 0. 

3. y= x
2
+2 ; y= x+4.  

 

ȼɚɪɢɚɧɬ – 4. 



 

1. y=− x
2
+4x; x= 2 ; y= 0.  

2. y= cosx ; x=
− π
6

; x=
π
6

; y= 0. 

3. y= x
2

; y= x+2.  
 

 
Ɍɟɦɚ 4.4. 
Ɉɛɵɤɧɨɜɟɧɧɵɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢя. 
 

ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 
1. Ʉɚɤɨɟ ɭɪɚɜɧɟɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ? 

2. Ʉɚɤɚɹ ɮɭɧɤɰɢɹ ɧɚɡɵɜɚɟɬɫɹ ɪɟɲɟɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ? 

3. Ʉɚɤɨɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɨɛɳɢɦ ɢ ɤɚɤɨɟ 
ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɧɵɦ? 

4. Ʉɚɤɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɛɳɟɝɨ ɢ ɱɚɫɬɧɨɝɨ ɪɟɲɟɧɢɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ? 

5. Ɇɨɠɟɬ ɥɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɢɦɟɬɶ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɪɟɲɟɧɢɣ? 

6. Чɬɨ ɬɚɤɨɟ ɩɨɪɹɞɨɤ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢ ɤɚɤ ɟɝɨ ɨɩɪɟɞɟɥɢɬɶ? 

7. ɋɤɨɥɶɤɨ ɩɨɫɬɨɹɧɧɵɯ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢɦɟɟɬ ɨɛɳɟɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ, ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚ? 

8. Ʉɚɤ ɩɪɨɜɟɪɢɬɶ, ɩɪɚɜɢɥɶɧɨ ɥɢ ɧɚɣɞɟɧɨ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ? 

9. Чɟɦ ɨɬɥɢɱɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɨɬ ɚɥɝɟɛɪɚɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ? 

10. ɇɚɡɨɜɢɬɟ ɢɡɜɟɫɬɧɵɟ ɜɚɦ ɬɢɩɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
11. Ʉɚɤɨɜ ɨɛɳɢɣ ɜɢɞ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɫ ɪɚɡɞɟɥɟɧɧɵɦɢ ɢ 

ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ? 

12. Ʉɚɤ ɪɟɲɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɫ ɫ ɪɚɡɞɟɥɟɧɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ? 

13. Чɟɦ ɨɬɥɢɱɚɟɬɫɹ  ɭɪɚɜɧɟɧɢɟ ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ ɨɬ ɭɪɚɜɧɟɧɢɹ ɫ 
ɪɚɡɞɟɥɟɧɧɵɦɢ ɩɟɪɟɦɟɧɧɵɦɢ? Ʉɚɤ ɪɚɡɞɟɥɹɸɬ ɩɟɪɟɦɟɧɧɵɟ? 

14. Ʉɚɤɨɜ ɚɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɹ ɫ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ? 

15. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɡɚɞɚɱɚ Ʉɨɲɢ? Ʉɚɤɨɜ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ? 

16. Ʉɚɤɨɜ ɨɛɳɢɣ ɜɢɞ ɥɢɧɟɣɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ?  
17. Ʉɚɤɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɹɜɥɹɸɬɫɹ ɢ ɨɬ ɱɟɝɨ ɡɚɜɢɫɹɬ ɤɨɷɮɮɢɰɢɟɧɬɵ p ɢ  q ɜ ɥɢɧɟɣɧɨɦ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦ ɭɪɚɜɧɟɧɢɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ? 

18. ɋ ɩɨɦɨɳɶɸ ɤɚɤɨɣ ɩɨɞɫɬɚɧɨɜɤɢ ɪɟɲɚɟɬɫɹ  ɥɢɧɟɣɧɨɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ  ɭɪɚɜɧɟɧɢɟ 
ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɢ ɤ ɤɚɤɨɦɭ ɭɪɚɜɧɟɧɢɸ ɫɜɨɞɢɬɫɹ ɟɝɨ ɪɟɲɟɧɢɟ? 

19. Ʉɚɤɨɣ ɜɢɞ ɢɦɟɟɬ ɩɪɨɫɬɟɣɲɟɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ  ɭɪɚɜɧɟɧɢɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ? Ʉɚɤ 
ɨɧɨ ɪɟɲɚɟɬɫɹ? 

20. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢ ɤɚɤ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɨɛɳɟɦ ɜɢɞɟ ɥɢɧɟɣɧɨɟ ɨɞɧɨɪɨɞɧɨɟ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ  ɭɪɚɜɧɟɧɢɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ? 

21. Чɬɨ ɬɚɤɨɟ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ? 

 

 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №8. 
 

Ɋɟɲɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ. 
ȼɚɪɢɚɧɬ – 1. 

1. 
dy

dx =
dx

x− 1
;  



 

2. y ' = x ,еɫли y= 0ɩɪи x= 2 ;  

3. (1+x3)dy= 3 x2 ydx.  
 

ȼɚɪɢɚɧɬ – 2. 

 

1. e
x
dx= 2ydy ;  

2. 2ydx= (1+x)dy ,еɫли y(1)= 4; 

3. 
1+x

2

¿ )dy-2xydx=0. 

 

 

Ɍɟɦɚ 4.5. Ɍɟɨɪɢя ɪяɞɨɜ. 
 

ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 
1. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ. 
2. Чɬɨ ɹɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɹɞɚ? 

3. Ʉɚɤɨɣ ɪɹɞ ɧɚɡɵɜɚɟɬɫɹ ɫɯɨɞɹɳɢɦɫɹ (ɪɚɫɯɨɞɹɳɢɦɫɹ)? 

4. ɇɚɡɨɜɢɬɟ ɫɜɨɣɫɬɜɚ ɫɯɨɞɹɳɢɯɫɹ ɪɹɞɨɜ. 
5. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɧɟɨɛɯɨɞɢɦɵɣ ɩɪɢɡɧɚɤ ɫɯɨɞɢɦɨɫɬɢ ɪɹɞɚ. 
6. ɇɚɡɨɜɢɬɟ ɞɨɫɬɚɬɨɱɧɵɟ ɩɪɢɡɧɚɤɢ ɫɯɨɞɢɦɨɫɬɢ ɪɹɞɨɜ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɱɥɟɧɚɦɢ. 
7. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɢɡɧɚɤ ɫɪɚɜɧɟɧɢɹ? 

8. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɢɡɧɚɤ ɫɯɨɞɢɦɨɫɬɢ Ⱦɚɥɚɦɛɟɪɚ. 
9. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɢɡɧɚɤ Ʉɨɲɢ ɢ ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɪɢɡɧɚɤ? 

10. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɨɬ ɡɧɚɤɨɱɟɪɟɞɭɸɳɟɝɨɫɹ? 

11. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨ ɫɯɨɞɹɳɟɝɨɫɹ ɪɹɞɚ ɢ ɭɫɥɨɜɧɨ ɫɯɨɞɹɳɟɝɨɫɹ ɪɹɞɚ  
12. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ ɨ ɫɯɨɞɢɦɨɫɬɢ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɝɨ ɪɹɞɚ. 
13. ɉɨɧɹɬɢɟ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ. 
14. Ɋɹɞ Ɍɟɣɥɨɪɚ. 
15. Ɋɹɞ Ɇɚɤɥɨɪɟɧɚ. 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №9 . 
Чɢɫɥɨɜɵɟ ɪɹɞɵ. ɉɪɢɡɧɚɤ Ⱦɚɥɚɦɛɟɪɚ. 
ȼɚɪɢɚɧɬ – 1. 

1. ɇɚɣɞɢɬɟ 4 ɩɟɪɜɵɯ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ an=
1

(2n+1)2
n− 1 . 

2. ɇɚɣɞɢɬɟ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ: 

ɚ) 1+
3

2
+

5

3
+…;  

ɛ) 
2

5
+

5

7
+

8

9
+…  . 

3. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ⱦɚɥɚɦɛɟɪɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞɚ ∑
n= 1

∞
2n

5
n . 

 

ȼɚɪɢɚɧɬ – 2. 

1. ɇɚɣɞɢɬɟ 4 ɩɟɪɜɵɯ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ an=
n+1

(2n− 1)3
n− 1 . 

2. ɇɚɣɞɢɬɟ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ: 



 

ɚ) 
5

1
+

9

2
+

13

3
+… ;  

ɛ) 
4

2
+

7

7
+

10

12
+…  . 

3. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ⱦɚɥɚɦɛɟɪɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞɚ ∑
n= 1

∞
5

n

n
5 . 

 

 

ȼɚɪɢɚɧɬ – 3. 

1. ɇɚɣɞɢɬɟ 4 ɩɟɪɜɵɯ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ an=
3n+2

(3n− 1)2
n− 1 . 

2. ɇɚɣɞɢɬɟ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ: 

ɚ) 
1
2

+
3
4

+
5
6

+
7
8
… ;  

ɛ) 
2

4
+

4

9
+

6

16
+

8

25
…  . 

3. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ⱦɚɥɚɦɛɟɪɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞɚ ∑
n= 1

∞
3

n

n(n+1) . 

 

ȼɚɪɢɚɧɬ – 4. 
 

1. ɇɚɣɞɢɬɟ 4 ɩɟɪɜɵɯ ɱɥɟɧɚ ɪɹɞɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɨɛɳɟɦɭ ɱɥɟɧɭ an=
3n+1

(n
2
+1)3

n− 1 . 

2. ɇɚɣɞɢɬɟ ɮɨɪɦɭɥɭ ɨɛɳɟɝɨ ɱɥɟɧɚ ɪɹɞɚ: 

ɚ) 
1

3
+

1

5
+

1

7
+

1

9
…;  

ɛ) 
2

1
+

4

4
+

8

9
+

16

16
…  . 

3. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ⱦɚɥɚɦɛɟɪɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɪɹɞɚ ∑
n= 1

∞
3

n

n
2 . 

 

 

ɉɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ. ɉɪɨɦɟɠɭɬɨɤ ɫɯɨɞɢɦɨɫɬɢ. Ɋɹɞ Ɇɚɤɥɨɪɟɧɚ. 
ȼɚɪɢɚɧɬ – 1. 

1. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɡɧɚɤɨɱɟɪɟɞɭɸɳɟɝɨɫɹ ɪɹɞɚ: 

ɚ) ∑
n= 1

∞

(−1)
n− 1∙ 1

2n ; 

ɛ) ∑n= 1

∞

(− 1)
n+ 1 ∙ 1

n

1

4
. 

2. ɇɚɣɞɢɬɟ ɩɪɨɦɟɠɭɬɨɤ ɫɯɨɞɢɦɨɫɬɢ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ  ∑
n= 1

∞
x

n

n2
n . 

3. Ɋɚɡɥɨɠɢɬɟ ɜ ɪɹɞ Ɇɚɤɥɨɪɟɧɚ ɮɭɧɤɰɢɸ f (x)= ln(1+5x).  
 

ȼɚɪɢɚɧɬ – 2. 
1. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɡɧɚɤɨɱɟɪɟɞɭɸɳɟɝɨɫɹ ɪɹɞɚ: 

ɚ) ∑
n= 1

∞

(−1)
n+1∙ n

4n− 1 ; 

ɛ) ∑
n= 1

∞

(− 1)
n− 1∙ 1

n ∙3n . 



 

2. ɇɚɣɞɢɬɟ ɩɪɨɦɟɠɭɬɨɤ ɫɯɨɞɢɦɨɫɬɢ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ  ∑
n= 1

∞
x

n

n
n . 

3. Ɋɚɡɥɨɠɢɬɟ ɜ ɪɹɞ Ɇɚɤɥɨɪɟɧɚ ɮɭɧɤɰɢɸ f (x )= cos
x

3
.  

 

 

ȼɚɪɢɚɧɬ – 3. 

 

 

1. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɡɧɚɤɨɱɟɪɟɞɭɸɳɟɝɨɫɹ ɪɹɞɚ: 

ɚ) ∑
n= 1

∞

(− 1)
n+1∙ n

6n− 1 ; 

ɛ) ∑
n= 1

∞

(− 1)n− 1∙ 1

(n+1) ∙2n . 

2. ɇɚɣɞɢɬɟ ɩɪɨɦɟɠɭɬɨɤ ɫɯɨɞɢɦɨɫɬɢ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ  ∑
n= 1

∞
n

n

2
n x

n
. 

3. Ɋɚɡɥɨɠɢɬɟ ɜ ɪɹɞ Ɇɚɤɥɨɪɟɧɚ ɮɭɧɤɰɢɸ f (x)= e
4x

.  
 

 

ȼɚɪɢɚɧɬ – 4. 
1. ɂɫɩɨɥɶɡɭɹ ɩɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ, ɢɫɫɥɟɞɭɣɬɟ ɫɯɨɞɢɦɨɫɬɶ ɡɧɚɤɨɱɟɪɟɞɭɸɳɟɝɨɫɹ ɪɹɞɚ: 

ɚ) ∑
n= 1

∞

(− 1)
n− 1∙ 1

3n+1 ; 

ɛ) ∑
n= 1

∞

(− 1)n+ 1 ∙ 1

(4n− 1)2 . 

2. ɇɚɣɞɢɬɟ ɩɪɨɦɟɠɭɬɨɤ ɫɯɨɞɢɦɨɫɬɢ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ  ∑
n= 1

∞
x

n

( N +1)3
n . 

3. Ɋɚɡɥɨɠɢɬɟ ɜ ɪɹɞ Ɇɚɤɥɨɪɟɧɚ ɮɭɧɤɰɢɸ f (x)sin5x.  
 

 

 

Ɋɚɡɞɟɥ 5. 
Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 

 

Ɍɟɦɚ 5.1.Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɜɟɪɨяɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ. 
 

ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 
1. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ n-ɮɚɤɬɨɪɢɚɥɨɦ? 

2. ɉɟɪɟɱɢɫɥɢɬɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɤɨɦɛɢɧɚɬɨɪɢɤɢ. 
3. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɫɬɚɧɨɜɤɚɦɢ? 

4. Ɂɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɞɥɹ ɱɢɫɥɚ ɩɟɪɟɫɬɚɧɨɜɨɤ ɢɡ m ɷɥɟɦɟɧɬɨɜ. 
5. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɹɦɢ? 

6. Ɂɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɱɢɫɥɚ ɪɚɡɦɟɳɟɧɢɣ ɢɡ m ɷɥɟɦɟɧɬɨɜ ɩɨ n. 

7. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɫɨɱɟɬɚɧɢɹɦɢ? 

8. Ɂɚɩɢɲɢɬɟ ɮɨɪɦɭɥɭ ɱɢɫɥɚ ɫɨɱɟɬɚɧɢɣ ɢɡ m ɷɥɟɦɟɧɬɨɜ ɩɨ n. 

9. Ʉɚɤɢɟ ɫɨɛɵɬɢɹ ɧɚɡɵɜɚɸɬɫɹ ɞɨɫɬɨɜɟɪɧɵɦɢ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
10. Ʉɚɤɢɟ ɫɨɛɵɬɢɹ ɧɚɡɵɜɚɸɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦɢ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
11. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ ɫɨɛɵɬɢɹ? 

12. Ʉɚɤɢɟ ɫɨɛɵɬɢɹ ɧɚɡɵɜɚɸɬɫɹ ɧɟɫɨɜɦɟɫɬɧɵɦɢ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 



 

13. Чɟɦɭ ɪɚɜɧɚ ɫɭɦɦɚ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɛɵɬɢɣ? 

14. Ʉɚɤɢɟ ɫɨɛɵɬɢɹ ɧɚɡɵɜɚɸɬɫɹ  ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ? ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
15. Ʉɚɤ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɬɟɨɪɟɦɚ ɫɥɨɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ? 

16. Чɟɦɭ ɪɚɜɧɚ ɫɭɦɦɚ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɨɛɵɬɢɣ? 

17. Ʉɚɤ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɬɟɨɪɟɦɚ ɭɦɧɨɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ? 

18. Ʉɚɤɚɹ ɜɟɥɢɱɢɧɚ ɧɚɡɵɜɚɟɬɫɹ ɫɥɭɱɚɣɧɨɣ? 

19. Ʉɚɤɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɧɚɡɵɜɚɟɬɫɹ ɞɢɫɤɪɟɬɧɨɣ? 

20. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ? 

21. Ʉɚɤɨɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɡɵɜɚɟɬɫɹ ɛɢɧɨɦɢɚɥɶɧɵɦ? 

22. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ? 

23. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɞɢɫɩɟɪɫɢɟɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ? 

24. Чɬɨ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɡɚɤɨɧɨɦ ɛɨɥɶɲɢɯ ɱɢɫɟɥ? 

 

ɉɪɨɜɟɪɨɱɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɧɹɬɢɹ  №10. 
 

 

ȼɚɪɢɚɧɬ – 1. 
1. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 
52 !

50 !
;ɛ¿C15

13

;  ɜ) А7
3+А6

3+А5
3
;  ɝ) 

10 !− 8 !

89 . 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ) Аn− 2
3 = 4 An− 3

2
;  ɛ) А7

3= 42 x ;    ɜ) 
Ax

2
+ Ax

4

Ax

2
= 13 . 

3. ɉɪɨɜɟɪɶɬɟ ɪɚɜɟɧɫɬɜɚ: 

ɚ) ɋ10
5 +ɋ10

6 = ɋ11
6
;  ɛ) ɋ20

12
=
А20

8

Ɋ8
. 

 

 

ȼɚɪɢɚɧɬ – 2. 

 

1. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 
62!

60 !
;ɛ¿C6

4+ɋ5

0

;  ɜ) А5
2 ∙ А4

2 ∙ А3
2
;  ɝ) 

5 !+6 !

4 ! . 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ) 20 Аn− 2
3 = An

5
;  ɛ) 

x

Ax

3
=

1

12
;    ɜ) A2 x

3 = 14 Ax
3
. 

3. ɉɪɨɜɟɪɶɬɟ ɪɚɜɟɧɫɬɜɚ: 

ɚ) ɋ14
9 +ɋ14

10= ɋ15
10
;  ɛ) ɋ15

4 − C15

3
=

C16

4

2
. 

 

 

ȼɚɪɢɚɧɬ – 3. 

 

1. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 
42!

40!
;ɛ¿C17

14

;  ɜ) А8
4+А7

4+А6
4
;  ɝ) 

12 !− 10 !

131 . 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ) Аn− 2
3 = 5 An− 3

2
;  ɛ) Аn

4= 15 An− 2
3 ;    ɜ) 

Ax

3
+ Ax

2

Ax

2
= 15 . 

3. ɉɪɨɜɟɪɶɬɟ ɪɚɜɟɧɫɬɜɚ: 

ɚ) ɋn

6
=

An
n− 6

Pn− 6
;  ɛ) ɋ15

6 = C15
9

. 



 

 

 

 

ȼɚɪɢɚɧɬ – 4. 
 

1. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 
72!

70!
;ɛ¿C5

3+ɋ6

0

;  ɜ) А7
2 ∙ А6

2+А5
2
;  ɝ) 

7!+5 !

4 ! . 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ) Аn
5= 30An− 2

4
;  ɛ) 

Ax

3

Ax

4
=

1

2
;    ɜ) A6

3= 60x . 

3. ɉɪɨɜɟɪɶɬɟ ɪɚɜɟɧɫɬɜɚ: 

ɚ) ɋ11
4 +ɋ11

5 = ɋ12
5
;  ɛ) ɋ18

10
=
А18

8

Ɋ8
.  

 

 

 

 

Ɋɚɡɞɟɥ 6. ɑɢɫɥɟɧɧɵɟ ɦɟɬɨɞɵ. 
 

Ɍɟɦɚ 6.1. 
ɉɪɢɛɥɢɠɟɧɧɵɟ ɜɵɱɢɫɥɟɧɢя.  
ɉɪɢɛɥɢɠɟɧɧɨɟ ɜɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. 
 

ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 
1. Ʉɚɤɨɟ ɱɢɫɥɨ ɧɚɡɵɜɚɟɬɫɹ ɩɪɢɛɥɢɠɟɧɧɵɦ? 

2. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɢɫɬɢɧɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢ ɢɫɬɢɧɧɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ? 

3. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɧɢɰɟɣ  ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ? 

4. Ʉɚɤɢɟ ɰɢɮɪɵ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɱɢɫɥɚ ɧɚɡɵɜɚɸɬɫɹ ɜɟɪɧɵɦɢ? 

5. Ʉɚɤɢɟ ɰɢɮɪɵ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɱɢɫɥɚ ɧɚɡɵɜɚɸɬɫɹ ɫɨɦɧɢɬɟɥɶɧɵɦɢ? 

6. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɩɪɚɜɢɥɨ ɡɚɩɢɫɢ ɩɪɢɛɥɢɠɟɧɧɵɯ  ɱɢɫɟɥ. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
7. Ʉɚɤ ɨɤɪɭɝɥɹɸɬɫɹ ɩɪɢɛɥɢɠɟɧɧɵɟ ɱɢɫɥɚ? 

8. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɧɢɰɟɣ  ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɱɢɫɥɚ? 

9. Чɬɨ ɧɚɡɵɜɚɟɬɫɹ ɝɪɚɧɢɰɟɣ  ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɱɢɫɥɚ? 

10. ɉɟɪɟɱɢɫɥɢɬɟ ɩɪɚɜɢɥɚ ɞɟɣɫɬɜɢɣ ɫ ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɱɢɫɥɚɦɢ. ɉɪɢɜɟɞɢɬɟ ɩɪɢɦɟɪɵ. 
11. Ɏɨɪɦɭɥɵ  ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ. 
12. Ɏɨɪɦɭɥɚ ɬɪɚɩɟɰɢɣ. 
13. ɋɩɨɫɨɛɵ ɜɵɱɢɫɥɟɧɢɹ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ  ɩɪɢ ɱɢɫɥɟɧɧɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ. 
14. Ɏɨɪɦɭɥɵ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ  ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɯ 

ɮɨɪɦɭɥɚɯ ɇɶɸɬɨɧɚ.  
15. ɋɩɨɫɨɛɵ ɜɵɱɢɫɥɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɨɢɡɜɨɞɧɨɣ. 

 

 

Ɍɟɦɚ 6.2. 
ɉɪɢɛɥɢɠɟɧɧɨɟ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
ȼɨɩɪɨɫɵ ɞɥɹ  ɭɫɬɧɨɝɨ  ɨɩɪɨɫɚ ɩɨ ɬɟɦɟ. 

1. Ɇɟɬɨɞ Эɣɥɟɪɚ ɢ ɧɚɯɨɠɞɟɧɢɟ  ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ Эɣɥɟɪɚ. 
2. ɉɨɧɹɬɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ. 
3. ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ. 

 

 

 



 

ɁȺɑȿɌ. 
 

ȼɨɩɪɨɫɵ ɤ ɡɚɱɟɬɭ. 
 

1. ɉɪɟɞɟɥ ɮɭɧɤɰɢɢ. ɋɜɨɣɫɬɜɚ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ. Ɉɞɧɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɟɥɵ. ɉɪɟɞɟɥ 
ɫɭɦɦɵ, ɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɱɚɫɬɧɨɝɨ ɞɜɭɯ ɮɭɧɤɰɢɣ. 

2. ɇɟɩɪɟɪɵɜɧɵɟ ɮɭɧɤɰɢɢ, ɢɯ ɫɜɨɣɫɬɜɚ. ɇɟɩɪɟɪɵɜɧɨɫɬɶ ɷɥɟɦɟɧɬɚɪɧɵɯ ɢ ɫɥɨɠɧɵɯ 
ɮɭɧɤɰɢɣ. Ɂɚɦɟɱɚɬɟɥɶɧɵɟ ɩɪɟɞɟɥɵ. ȼɵɱɢɫɥɟɧɢɟ ɩɪɟɞɟɥɨɜ ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ 
ɡɚɦɟɱɚɬɟɥɶɧɵɯ ɩɪɟɞɟɥɨɜ. 

3. Ɋɚɫɤɪɵɬɢɟ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɟɣ, ɩɪɚɜɢɥɨ Ʌɨɩɢɬɚɥɹ. ȼɵɱɢɫɥɟɧɢɟ ɩɪɟɞɟɥɨɜ ɫ 
ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ Ʌɨɩɢɬɚɥɹ. 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ, ɟё ɮɢɡɢɱɟɫɤɢɣ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ. 
Ⱦɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɶ ɮɭɧɤɰɢɣ. Ⱦɢɮɮɟɪɟɧɰɢɚɥ ɮɭɧɤɰɢɢ. 

5. ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ: ɩɪɨɢɡɜɨɞɧɚɹ ɫɭɦɦɵ, ɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɱɚɫɬɧɨɝɨ. 
6. ɉɪɨɢɡɜɨɞɧɵɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ. 
7. ɉɪɨɢɡɜɨɞɧɚɹ  ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ. 
8. ɉɪɨɢɡɜɨɞɧɵɟ ɢ ɞɢɮɮɟɪɟɧɰɢɚɥɵ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ. 
9. ȼɨɡɪɚɫɬɚɧɢɟ ɢ ɭɛɵɜɚɧɢɟ ɮɭɧɤɰɢɣ, ɭɫɥɨɜɢɹ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɣ. 
10. Эɤɫɬɪɟɦɭɦɵ ɮɭɧɤɰɢɣ. ɇɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɷɤɫɬɪɟɦɭɦɚ. 
11. ɇɚɯɨɠɞɟɧɢɟ ɷɤɫɬɪɟɦɭɦɨɜ ɫ ɩɨɦɨɳɶɸ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. 
12. ȼɵɩɭɤɥɨɫɬɶ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ. Ɍɨɱɤɢ ɩɟɪɟɝɢɛɚ. 
13. ɉɨɥɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ. ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ. 
14. ɇɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ, ɟɝɨ ɫɜɨɣɫɬɜɚ. Ɍɚɛɥɢɰɚ ɨɫɧɨɜɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. Ɇɟɬɨɞ  

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 
15. Ɇɟɬɨɞ ɡɚɦɟɧɵ ɩɟɪɟɦɟɧɧɨɣ ɢ ɦɟɬɨɞ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɹɦ ɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɦ 

ɢɧɬɟɝɪɚɥɟ. 
16. ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɩɨɞɫɬɚɧɨɜɤɚ ɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɦ ɢɧɬɟɝɪɚɥɟ. 
17. Ɉɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ, ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ. ɋɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɢɧɬɟɝɪɚɥɚ. 
18. ȼɵɱɢɫɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɇɶɸɬɨɧɚ – Ʌɟɣɛɧɢɰɚ, 

ɦɟɬɨɞɨɦ ɩɨɞɫɬɚɧɨɜɤɢ ɢ ɦɟɬɨɞɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɨ ɱɚɫɬɹɦ. 
19. ɉɪɢɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɜ ɝɟɨɦɟɬɪɢɢ. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɮɢɝɭɪ ɫ 

ɩɨɦɨɳɶɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. 
20. ɉɨɧɹɬɢɟ ɱɢɫɥɨɜɨɝɨ ɪɹɞɚ. ɋɯɨɞɢɦɨɫɬɶ ɪɹɞɚ. ɋɜɨɣɫɬɜɚ ɫɯɨɞɹɳɢɯɫɹ ɪɹɞɨɜ.  
21. ɇɟɨɛɯɨɞɢɦɵɣ ɩɪɢɡɧɚɤ  ɫɯɨɞɢɦɨɫɬɢ ɪɹɞɚ. 
22. ɉɪɢɡɧɚɤɢ ɫɯɨɞɢɦɨɫɬɢ ɪɹɞɨɜ ɫ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɱɥɟɧɚɦɢ. ɉɪɢɡɧɚɤɢ ɫɪɚɜɧɟɧɢɹ, 

ɩɪɢɡɧɚɤ Ⱦɚɥɚɦɛɟɪɚ. 
23. Ɂɧɚɤɨɱɟɪɟɞɭɸɳɢɟɫɹ ɪɹɞɵ. ɉɪɢɡɧɚɤ Ʌɟɣɛɧɢɰɚ. Ⱥɛɫɨɥɸɬɧɚɹ ɢ ɭɫɥɨɜɧɚɹ ɫɯɨɞɢɦɨɫɬɶ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɯɨɞɢɦɨɫɬɢ ɡɧɚɤɨɱɟɪɟɞɭɸɳɢɯɫɹ ɪɹɞɨɜ. 
24. ɋɬɟɩɟɧɧɵɟ ɪɹɞɵ. Ɋɚɞɢɭɫ ɢ ɢɧɬɟɪɜɚɥ ɫɯɨɞɢɦɨɫɬɢ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ.  
25. ɉɨɜɟɞɟɧɢɟ ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ ɧɚ ɤɨɧɰɚɯ ɢɧɬɟɪɜɚɥɚ ɫɯɨɞɢɦɨɫɬɢ. Ɉɛɥɚɫɬɶ ɫɯɨɞɢɦɨɫɬɢ 

ɫɬɟɩɟɧɧɨɝɨ ɪɹɞɚ. ɋɜɨɣɫɬɜɚ ɫɬɟɩɟɧɧɵɯ ɪɹɞɨɜ. 
26. Ɋɹɞɵ Ɍɟɣɥɨɪɚ ɢ Ɇɚɤɥɨɪɟɧɚ. Ɋɚɡɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɜ ɪɹɞ Ɇɚɤɥɨɪɟɧɚ. 
27. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. Ɉɛɳɟɟ ɢ ɱɚɫɬɧɨɟ 

ɪɟɲɟɧɢɟ. ɍɪɚɜɧɟɧɢɹ ɫ ɪɚɡɞɟɥɟɧɧɵɦɢ ɢ ɪɚɡɞɟɥɹɸɳɢɦɢɫɹ ɩɟɪɟɦɟɧɧɵɦɢ. 
28. Ɉɞɧɨɪɨɞɧɵɟ ɭɪɚɜɧɟɧɢɹ 1- ɝɨ ɩɨɪɹɞɤɚ. ɍɪɚɜɧɟɧɢɹ, ɩɪɢɜɨɞɹɳɢɟɫɹ ɤ ɨɞɧɨɪɨɞɧɵɦ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ. 
29. Ʌɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ ɢ ɧɟɨɞɧɨɪɨɞɧɵɟ ɭɪɚɜɧɟɧɢɹ 1- ɝɨ ɩɨɪɹɞɤɚ. 
30. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ  ɭɪɚɜɧɟɧɢɹ 2-ɝɨ ɩɨɪɹɞɤɚ. Ʌɢɧɟɣɧɵɟ ɨɞɧɨɪɨɞɧɵɟ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ  2-ɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. 
31. Ɋɟɲɟɧɢɟ ɥɢɧɟɣɧɵɯ ɨɞɧɨɪɨɞɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 2-ɝɨ ɩɨɪɹɞɤɚ ɫ 

ɩɨɫɬɨɹɧɧɵɦɢ  ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. 



 

32. Ʌɢɧɟɣɧɵɟ ɧɟɨɞɧɨɪɨɞɧɵɟ ɭɪɚɜɧɟɧɢɹ 2- ɝɨ ɩɨɪɹɞɤɚ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ. 
33. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ, ɞɨɩɭɫɤɚɸɳɢɟ ɩɨɧɢɠɟɧɢɟ ɫɬɟɩɟɧɢ. 
34. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɤɨɦɛɢɧɚɬɨɪɢɤɢ. Ɋɚɡɦɟɳɟɧɢɟ, ɩɟɪɟɫɬɚɧɨɜɤɢ, ɫɨɱɟɬɚɧɢɹ. 
35. ɉɨɧɹɬɢɟ ɨ ɫɥɭɱɚɣɧɨɦ ɫɨɛɵɬɢɢ, ɜɢɞɵ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ.  
36. Ʉɥɚɫɫɢɱɟɫɤɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ. 
37. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɫɨɛɵɬɢɹɦɢ. Ɍɟɨɪɟɦɵ ɫɥɨɠɟɧɢɹ ɢ ɭɦɧɨɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ. 
38. Ɏɨɪɦɭɥɚ ɩɨɥɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ. Ɏɨɪɦɭɥɚ Ȼɚɣɟɫɚ. 
39. ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ. Ⱦɢɫɤɪɟɬɧɚɹ ɢ ɧɟɩɪɟɪɵɜɧɚɹ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ. Ɂɚɤɨɧ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
40. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ.  
41. ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ(ɨɩɪɟɞɟɥɟɧɢɟ). 
42. ɉɨɧɹɬɢɟ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɢɫɥɚ. 
43. Ⱥɛɫɨɥɸɬɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ (ɨɩɪɟɞɟɥɟɧɢɟ). 
44. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ  ɩɨɝɪɟɲɧɨɫɬɶ (ɨɩɪɟɞɟɥɟɧɢɟ). 
45. ɉɪɚɜɢɥɚ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɟɥ. 
46. ɉɪɚɜɢɥɚ ɜɵɱɢɫɥɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɩɪɨɫɬɟɣɲɢɯ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ ɫ 

ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɱɢɫɟɥ. 
47. Ɏɨɪɦɭɥɵ  ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ. 
48. Ɏɨɪɦɭɥɚ ɬɪɚɩɟɰɢɣ. 
49. ɋɩɨɫɨɛɵ ɜɵɱɢɫɥɟɧɢɹ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ  ɩɪɢ ɱɢɫɥɟɧɧɨɦ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ. 
50. Ɏɨɪɦɭɥɵ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ  ɧɚ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɵɯ 

ɮɨɪɦɭɥɚɯ ɇɶɸɬɨɧɚ.  
51. ɋɩɨɫɨɛɵ ɜɵɱɢɫɥɟɧɢɹ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɨɢɡɜɨɞɧɨɣ. 
52. Ɇɟɬɨɞ Эɣɥɟɪɚ ɢ ɧɚɯɨɠɞɟɧɢɟ  ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ Эɣɥɟɪɚ. 
53. ɉɨɧɹɬɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ. 
54. ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ. 

 

 

  

 


