




 
ɋɈȾȿɊɀȺɇɂȿ 

 
                                                                     ɫɬɪ. 

1. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ  ……… 

2. ȼɢɞɵ ɤɨɧɬɪɨɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ…..………. … 

2.1 Ɏɨɪɦɵ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ………………………………………. 

2.2 Ɏɨɪɦɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ………………………………. 

3. Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ ɍɍȾ   …………………………………      

4. Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɮɨɪɦ ɤɨɧɬɪɨɥɹ…………..………………………. 

5. ɉɪɢɥɨɠɟɧɢɹ:…………………………………. 

         4 

         6 

         6 

         7 

         8 

        11 

   14-107 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 



2 
 

1. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 
 
Ɏɨɧɞ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɨɫɜɨɟɧɢɹ ɨɛɭɱɚɸ-

ɳɢɦɢɫɹ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ «Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ 
ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; ɝɟɨɦɟɬɪɢɹ», ɜ ɫɬɪɭɤɬɭɪɟ ɩɪɨɝɪɚɦɦɵ ɩɨɞɝɨɬɨɜɤɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ ɫɪɟɞɧɟɝɨ ɡɜɟɧɚ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 34.02.01  ɋɟɫɬɪɢɧɫɤɨɟ ɞɟɥɨ (ɛɚɡɨ-
ɜɨɣ ɩɨɞɝɨɬɨɜɤɢ) ɧɚ ɛɚɡɟ ɨɫɧɨɜɧɨɝɨ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ.  

Ɉɫɜɨɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɝɟɨɦɟɬɪɢɹ»  ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɢɠɟɧɢɟ ɨɛɭɱɚɸɳɢɦɢɫɹ  ɫɥɟɞɭɸ-
ɳɢɯ ɪɟɡɭɥɶɬɚɬɨɜ:  
ɥɢɱɧɨɫɬɧɵɯ: 

 ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɚɬɟɦɚɬɢɤɟ ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɨɦ ɹɡɵɤɟ 
ɧɚɭɤɢ, ɫɪɟɞɫɬɜɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ, ɢɞɟɹɯ ɢ ɦɟɬɨɞɚɯ ɦɚ-
ɬɟɦɚɬɢɤɢ; ɩɨɧɢɦɚɧɢɟ ɡɧɚɱɢɦɨɫɬɢ ɦɚɬɟɦɚɬɢɤɢ ɞɥɹ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɪɨɝɪɟɫɫɚ, 

 ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɨɬɧɨɲɟɧɢɹ ɤ ɦɚɬɟɦɚɬɢɤɟ ɤɚɤ ɤ ɱɚɫɬɢ ɨɛɳɟɱɟɥɨɜɟɱɟɫɤɨɣ 
ɤɭɥɶɬɭɪɵ ɱɟɪɟɡ ɡɧɚɤɨɦɫɬɜɨ ɫ ɢɫɬɨɪɢɟɣ ɪɚɡɜɢɬɢɹ ɦɚɬɟɦɚɬɢɤɢ, ɷɜɨɥɸɰɢɟɣ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɢɯ ɢɞɟɣ; 

 ɪɚɡɜɢɬɢɟ ɥɨɝɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɜɨɨɛɪɚɠɟɧɢɹ, ɚɥɝɨ-
ɪɢɬɦɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ, ɤɪɢɬɢɱɧɨɫɬɢ ɦɵɲɥɟɧɢɹ ɧɚ ɭɪɨɜɧɟ, ɧɟɨɛɯɨɞɢɦɨɦ 
ɞɥɹ ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɢ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɹ; 

 ɨɜɥɚɞɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɡɧɚɧɢɹɦɢ ɢ ɭɦɟɧɢɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɜ ɩɨɜɫɟ-
ɞɧɟɜɧɨɣ ɠɢɡɧɢ, ɞɥɹ ɨɫɜɨɟɧɢɹ ɫɦɟɠɧɵɯ ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɯ ɞɢɫɰɢɩɥɢɧ ɢ 
ɞɢɫɰɢɩɥɢɧ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɰɢɤɥɚ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɨɛɥɚ-
ɫɬɹɯ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɭɝɥɭɛɥɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ; 

 ɝɨɬɨɜɧɨɫɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɸ, ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɠɢɡɧɢ; ɫɨɡɧɚɬɟɥɶɧɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɧɟɩɪɟɪɵɜɧɨɦɭ ɨɛɪɚɡɨ-
ɜɚɧɢɸ ɤɚɤ ɭɫɥɨɜɢɸ ɭɫɩɟɲɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɢ ɨɛɳɟɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶ-
ɧɨɫɬɢ; 

 ɝɨɬɨɜɧɨɫɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɬɜɨɪɱɟɫɤɨɣ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ; 

 ɝɨɬɨɜɧɨɫɬɶ ɤ ɤɨɥɥɟɤɬɢɜɧɨɣ ɪɚɛɨɬɟ, ɫɨɬɪɭɞɧɢɱɟɫɬɜɭ ɫɨ ɫɜɟɪɫɬɧɢɤɚɦɢ ɜ ɨɛɪɚ-
ɡɨɜɚɬɟɥɶɧɨɣ, ɨɛɳɟɫɬɜɟɧɧɨ ɩɨɥɟɡɧɨɣ, ɭɱɟɛɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ, ɩɪɨɟɤɬɧɨɣ 
ɢ ɞɪɭɝɢɯ ɜɢɞɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

 ɨɬɧɨɲɟɧɢɟ ɤ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɚɤ ɜɨɡɦɨɠɧɨɫɬɢ ɭɱɚɫɬɢɹ ɜ 
ɪɟɲɟɧɢɢ ɥɢɱɧɵɯ, ɨɛɳɟɫɬɜɟɧɧɵɯ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ, ɨɛɳɟɧɚɰɢɨɧɚɥɶɧɵɯ 
ɩɪɨɛɥɟɦ; 

ɦɟɬɚɩɪɟɞɦɟɬɧɵɯ: 
 ɭɦɟɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɫɨɫɬɚɜɥɹɬɶ ɩɥɚɧɵ 

ɞɟɹɬɟɥɶɧɨɫɬɢ; ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨ-
ɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɥɚɧɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ; ɜɵɛɢɪɚɬɶ ɭɫɩɟɲ-
ɧɵɟ ɫɬɪɚɬɟɝɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɹɯ; 
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 ɭɦɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨ ɨɛɳɚɬɶɫɹ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɜ ɩɪɨɰɟɫɫɟ ɫɨɜɦɟɫɬɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɭɱɢɬɵɜɚɬɶ ɩɨɡɢɰɢɢ ɞɪɭɝɢɯ ɭɱɚɫɬɧɢɤɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɷɮɮɟɤ-
ɬɢɜɧɨ ɪɚɡɪɟɲɚɬɶ ɤɨɧɮɥɢɤɬɵ; 

 ɜɥɚɞɟɧɢɟ ɧɚɜɵɤɚɦɢ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ, ɭɱɟɛɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɩɪɨɟɤɬɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚɜɵɤɚɦɢ ɪɚɡɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ; ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɝɨɬɨɜɧɨɫɬɶ ɤ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɩɨɢɫɤɭ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɩɪɢɦɟɧɟ-
ɧɢɸ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɩɨɡɧɚɧɢɹ; 

 ɝɨɬɨɜɧɨɫɬɶ ɢ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-
ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɭɦɟɧɢɟ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɢɧɮɨɪɦɚɰɢɢ, ɤɪɢɬɢɱɟɫɤɢ ɨɰɟɧɢɜɚɬɶ ɢ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ 
ɢɧɮɨɪɦɚɰɢɸ, ɩɨɥɭɱɚɟɦɭɸ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ; 

 ɜɥɚɞɟɧɢɟ ɹɡɵɤɨɜɵɦɢ ɫɪɟɞɫɬɜɚɦɢ: ɭɦɟɧɢɟ ɹɫɧɨ, ɥɨɝɢɱɧɨ ɢ ɬɨɱɧɨ ɢɡɥɚɝɚɬɶ 
ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɞɟɤɜɚɬɧɵɟ ɹɡɵɤɨɜɵɟ ɫɪɟɞɫɬɜɚ; 

 ɜɥɚɞɟɧɢɟ ɧɚɜɵɤɚɦɢ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɪɟɮɥɟɤɫɢɢ ɤɚɤ ɨɫɨɡɧɚɧɢɹ ɫɨɜɟɪɲɚɟɦɵɯ 
ɞɟɣɫɬɜɢɣ ɢ ɦɵɫɥɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɨɫɧɨɜɚɧɢɣ, ɝɪɚɧɢɰ 
ɫɜɨɟɝɨ ɡɧɚɧɢɹ ɢ ɧɟɡɧɚɧɢɹ, ɧɨɜɵɯ ɩɨɡɧɚɜɚɬɟɥɶɧɵɯ ɡɚɞɚɱ ɢ ɫɪɟɞɫɬɜ ɞɥɹ ɢɯ ɞɨ-
ɫɬɢɠɟɧɢɹ; 

 ɰɟɥɟɭɫɬɪɟɦɥɟɧɧɨɫɬɶ ɜ ɩɨɢɫɤɚɯ ɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ, ɫɨɨɛɪɚɡɢɬɟɥɶɧɨɫɬɶ ɢ 
ɢɧɬɭɢɰɢɹ, ɪɚɡɜɢɬɨɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ; ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫ-
ɩɪɢɧɢɦɚɬɶ ɤɪɚɫɨɬɭ ɢ ɝɚɪɦɨɧɢɸ ɦɢɪɚ; 

ɩɪɟɞɦɟɬɧɵɯ: 
 ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɚɬɟɦɚɬɢɤɟ ɤɚɤ ɱɚɫɬɢ ɦɢɪɨɜɨɣ ɤɭɥɶɬɭ-

ɪɵ ɢ ɦɟɫɬɟ ɦɚɬɟɦɚɬɢɤɢ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɰɢɜɢɥɢɡɚɰɢɢ, ɫɩɨɫɨɛɚɯ ɨɩɢɫɚɧɢɹ ɹɜ-
ɥɟɧɢɣ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɹɡɵɤɟ; 

 ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɨɧɹɬɢɹɯ ɤɚɤ ɜɚɠɧɟɣ-
ɲɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɩɢɫɵɜɚɬɶ ɢ ɢɡɭɱɚɬɶ ɪɚɡɧɵɟ 
ɩɪɨɰɟɫɫɵ ɢ ɹɜɥɟɧɢɹ; ɩɨɧɢɦɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɤɫɢɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɫɬɪɨɟɧɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɬɟɨɪɢɣ; 

 ɜɥɚɞɟɧɢɟ ɦɟɬɨɞɚɦɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɢ ɚɥɝɨɪɢɬɦɨɜ ɪɟɲɟɧɢɹ, ɭɦɟɧɢɟ ɢɯ ɩɪɢɦɟ-
ɧɹɬɶ, ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ; 

 ɜɥɚɞɟɧɢɟ ɫɬɚɧɞɚɪɬɧɵɦɢ ɩɪɢɟɦɚɦɢ ɪɟɲɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɢ ɢɪɪɚɰɢɨɧɚɥɶ-
ɧɵɯ, ɩɨɤɚɡɚɬɟɥɶɧɵɯ, ɫɬɟɩɟɧɧɵɯ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ, ɢɯ ɫɢɫɬɟɦ; ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɨɬɨɜɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɞɥɹ ɩɨɢɫɤɚ ɩɭɬɢ ɪɟɲɟɧɢɹ ɢ ɢɥɥɸɫɬɪɚɰɢɢ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ; 

 ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɛ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɹɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɢ ɢɯ ɫɜɨɣɫɬɜɚɯ, ɜɥɚɞɟɧɢɟ ɭɦɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɩɨɜɟɞɟɧɢɟ 
ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ ɞɥɹ ɨɩɢɫɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɪɟɚɥɶ-
ɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ; 

 ɜɥɚɞɟɧɢɟ ɨɫɧɨɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɨ ɩɥɨɫɤɢɯ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɮɢɝɭɪɚɯ, ɢɯ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜɚɯ; ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɭɦɟɧɢɹ ɪɚɫɩɨɡɧɚ-
ɜɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɮɢɝɭɪɵ ɧɚ ɱɟɪɬɟɠɚɯ, ɦɨɞɟɥɹɯ ɢ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ; ɩɪɢ-
ɦɟɧɟɧɢɟ ɢɡɭɱɟɧɧɵɯ ɫɜɨɣɫɬɜ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɮɢɝɭɪ ɢ ɮɨɪɦɭɥ ɞɥɹ ɪɟɲɟɧɢɹ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ ɡɚɞɚɱ ɫ ɩɪɚɤɬɢɱɟɫɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ; 
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 ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɩɪɨɰɟɫɫɚɯ ɢ ɹɜɥɟɧɢɹɯ, ɢɦɟɸɳɢɯ ɜɟɪɨ-
ɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɜ ɪɟɚɥɶɧɨɦ ɦɢɪɟ, ɨɫ-
ɧɨɜɧɵɯ ɩɨɧɹɬɢɹɯ ɷɥɟɦɟɧɬɚɪɧɨɣ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ; ɭɦɟɧɢɣ ɧɚɯɨɞɢɬɶ ɢ 
ɨɰɟɧɢɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɣ ɜ ɩɪɨɫɬɟɣɲɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɫɢɬɭɚɰɢɹɯ ɢ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

 ɜɥɚɞɟɧɢɟ ɧɚɜɵɤɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɬɨɜɵɯ ɤɨɦɩɶɸɬɟɪɧɵɯ ɩɪɨɝɪɚɦɦ ɩɪɢ 
ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 

 
1. ȼɢɞɵ ɤɨɧɬɪɨɥɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ «Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ 
ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; ɝɟɨɦɟɬɪɢɹ» – ɷɬɨ ɜɵɹɜɥɟɧɢɟ, ɢɡɦɟɪɟɧɢɟ ɢ ɨɰɟ-
ɧɢɜɚɧɢɟ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɭɱɟɛɧɵɯ ɞɟɣɫɬɜɢɣ ɜ ɪɚɦɤɚɯ ɨɫɜɨɟɧɢɹ 
ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ.  

Ɏɨɪɦɚɦɢ ɤɨɧɬɪɨɥɹ, ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɧɚ ɞɢɫɰɢɩɥɢɧɟ, ɹɜɥɹɸɬɫɹ ɬɟɤɭɳɢɣ ɤɨɧ-
ɬɪɨɥɶ ɢ ɩɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ. 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɨɣ ɮɨɪɦɨɣ ɤɨɧɬɪɨɥɹ ɢ ɩɪɨɜɨɞɢɬɫɹ ɧɚ 
ɡɚɧɹɬɢɹɯ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ (ɜɧɟɚɭɞɢ-
ɬɨɪɧɨɣ) ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɢɦɢɫɹ.  
ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɨɩɪɟɞɟɥɟɧ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ ɬɟɯɧɢɤɭɦɚ ɩɨ ɫɩɟɰɢɚɥɶɧɨ-
ɫɬɢ ɢ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ; ɝɟɨɦɟɬɪɢɹ» ɜ ɮɨɪɦɟ ɷɤɡɚɦɟɧɚ. 
 

1.1 Ɏɨɪɦɵ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 

Ɍɟɤɭɳɢɣ ɤɨɧɬɪɨɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɜɟɪɤɭ ɭɪɨɜɧɹ ɭɫɜɨɟɧɢɹ ɭɱɟɛɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɨɫɭɳɟɫɬɜɥɹɟɦɭɸ ɜ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ. 

Ɏɨɪɦɵ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɡɚɧɹɬɢɹɯ ɩɨ ɞɢɫɰɢɩɥɢɧɟ: 
 ɭɫɬɧɵɣ ɤɨɧɬɪɨɥɶ (ɮɪɨɧɬɚɥɶɧɵɣ ɨɩɪɨɫ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɨɩɪɨɫ); 
 ɩɢɫɶɦɟɧɧɵɣ ɤɨɧɬɪɨɥɶ (ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɞɢɤɬɚɧɬ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ, 

ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ, ɬɟɫɬ, ɪɟɮɟɪɚɬ); 
 ɩɪɚɤɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ (ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ, ɞɨɦɚɲɧɹɹ ɪɚɛɨɬɚ, ɩɪɨɟɤɬ-
ɧɚɹ ɪɚɛɨɬɚ). 
Ɏɪɨɧɬɚɥɶɧɵɣ ɨɩɪɨɫ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɨɩɪɨɫ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢ 

ɤɨɪɪɟɤɰɢɢ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ ɧɚ ɤɚɠɞɨɦ ɡɚɧɹɬɢɢ ɩɨ ɤɨɧɬɪɨɥɶɧɵɦ ɜɨɩɪɨɫɚɦ ɩɨ ɬɟ-
ɦɟ. Ɏɪɨɧɬɚɥɶɧɵɣ ɨɩɪɨɫ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɨɩɪɨɫ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɯɨɞɟ ɡɚɧɹ-
ɬɢɹ ɫ ɰɟɥɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɜɟɪɤɢ ɨɫɜɨɟɧɧɵɯ ɡɧɚɧɢɣ ɨɛɭɱɚɸɳɢɯɫɹ.  

ɉɢɫɶɦɟɧɧɵɣ ɤɨɧɬɪɨɥɶɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢ ɤɨɪɪɟɤɰɢɢ ɡɧɚɧɢɣ, 
ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜɧɚɱɚɥɟ ɢɥɢ ɜ ɤɨɧɰɟ ɡɚɧɹɬɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ ɤɚɪɬɨɣ ɡɚɧɹɬɢɹ. 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɤɨɧɬɪɨɥɶɧɵɟ ɪɚɛɨɬɵ, ɬɟɫɬɨɜɵɟ ɡɚɞɚɧɢɹ ɪɚɡɪɚɛɨ-
ɬɚɧɵ ɩɨ ɤɚɠɞɨɦɭ ɪɚɡɞɟɥɭ ɞɢɫɰɢɩɥɢɧɵ. 

ȼɵɩɨɥɧɟɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ (ɜɧɟɚɭɞɢɬɨɪɧɨɣ) ɪɚɛɨɬɵ. ɋɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ (ɜɧɟɚɭɞɢɬɨɪɧɚɹ) ɪɚɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɨɫɜɨɟɧɢɟ, ɡɚɤɪɟɩɥɟɧɢɟ 
ɫɬɭɞɟɧɬɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɭɦɟɧɢɣ ɢ ɡɧɚɧɢɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɨɣ 
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ɞɢɫɰɢɩɥɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ (ɜɧɟɚɭɞɢɬɨɪ-
ɧɨɣ) ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ (Ɍɚɛɥɢɰɚ 1). 
Ɍɚɛɥɢɰɚ 1 – ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɜɧɟɚɭɞɢɬɨɪɧɚɹ  ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 
«Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; ɝɟɨɦɟɬɪɢɹ» 
 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɨɛɭɱɚɸɳɟɝɨɫɹ (ɜɫɟɝɨ) 78 
ɜ ɬɨɦ ɱɢɫɥɟ:  
- ɩɨɞɝɨɬɨɜɤɚ ɢ ɧɚɩɢɫɚɧɢɟ ɪɟɮɟɪɚɬɨɜ; 
- ɨɮɨɪɦɥɟɧɢɟ ɦɭɥɶɬɢɦɟɞɢɣɧɵɯ ɩɪɟɡɟɧɬɚɰɢɣ; 
- ɩɨɞɝɨɬɨɜɤɚ ɢ ɡɚɳɢɬɚ ɩɪɨɟɤɬɨɜ; 
- ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɨ ɦɚɬɟɪɢɚɥɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ; 
- ɩɨɞɝɨɬɨɜɤɚɤ ɤɨɧɬɪɨɥɶɧɵɦ ɪɚɛɨɬɚɦ, ɷɤɡɚɦɟɧɭ; 
- ɨɬɪɚɛɨɬɤɚ ɢɡɭɱɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɩɟɱɚɬɧɵɦ ɢ ɷɥɟɤɬɪɨɧɧɵɦ 
ɢɫɬɨɱɧɢɤɚɦ, ɤɨɧɫɩɟɤɬɚɦ ɥɟɤɰɢɣ; 
- ɢɡɭɱɟɧɢɟ ɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɤɨɧɫɩɟɤɬɭ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ; 
- ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɚɤɬɢɱɟɫɤɢɦ ɡɚɧɹɬɢɹɦ;  
- ɜɵɩɨɥɧɟɧɢɟ ɫɟɦɟɫɬɪɨɜɵɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɡɚɞɚɧɢɣ; 
- ɩɨɞɝɨɬɨɜɤɚ ɤɪɚɬɤɢɯ ɫɨɨɛɳɟɧɢɣ, ɞɨɤɥɚɞɨɜ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ 
ɫɨɫɬɚɜɥɟɧɢɟ ɡɚɞɚɱ ɩɨ ɢɡɭɱɚɟɦɨɣ ɬɟɦɟ (ɩɨ ɭɤɚɡɚɧɢɸ ɩɪɟɩɨɞɚɜɚ-
ɬɟɥɹ); 
- ɪɚɛɨɬɚ ɧɚɞ ɜɵɩɨɥɧɟɧɢɟɦ ɧɚɝɥɹɞɧɵɯ ɩɨɫɨɛɢɣ (ɦɨɞɟɥɟɣ, ɬɚɛɥɢɰ 
ɢ ɞɪ.). 

 
 
 
 
 
 
 
 

 
Ɂɚɞɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɢ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɫɛɨɪɧɢɤɟ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɞɥɹ ɨɛɭɱɚɸɳɢɯɫɹ ɤ (ɜɧɟɚɭɞɢɬɨɪɧɨɣ) 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɩɨ ɞɢɫɰɢɩɥɢɧɟ. ɋɛɨɪɧɢɤ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ ɩɨ ɞɢɫ-
ɰɢɩɥɢɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɫɜɨɛɨɞɧɨɦ ɞɨɫɬɭɩɟ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɛɢɛɥɢɨɬɟɤɟ ɬɟɯɧɢɤɭɦɚ. 

2.2 Ɏɨɪɦɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ  
 
ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɨɫɜɨɟɧɢɹ  

ɞɢɫɰɢɩɥɢɧɵ «Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; ɝɟɨɦɟɬ-
ɪɢɹ» ɨɛɭɱɚɸɳɢɦɢɫɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ  ɎȽɈɋ ɋɉɈ.  ɉɪɨɦɟɠɭɬɨɱ-
ɧɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɩɪɨɜɨɞɢɬɫɹ, ɫɨɝɥɚɫɧɨ ɭɱɟɛɧɨɦɭ ɩɥɚɧɭ ɢ ɝɪɚɮɢɤɭ 
ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɩɨɥɨɠɟɧɢɸ ɬɟɯɧɢɤɭɦɚ ɨ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ 
ɨɛɭɱɚɸɳɢɯɫɹ, ɧɚ 1 ɤɭɪɫɟ ɜɨ 2-ɦ ɫɟɦɟɫɬɪɟ, ɜ ɮɨɪɦɟ ɷɤɡɚɦɟɧɚ. 

Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɡɚɦɟɧɚɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɫɬɨɜɵɦɢ ɡɚɞɚɧɢɹɦɢ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ, ɤɨɬɨɪɵɟ ɞɨɜɨɞɹɬɫɹ ɞɨ ɫɜɟɞɟɧɢɹ ɨɛɭɱɚɸɳɢɯɫɹ ɜ ɧɚɱɚɥɟ ɢɡɭɱɟɧɢɹ 
ɞɢɫɰɢɩɥɢɧɵ. Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɡɚɦɟɧɚ ɜɤɥɸɱɚɸɬ ɡɚɞɚɧɢɹ ɩɨ ɜɫɟɦ 
ɪɚɡɞɟɥɚɦ ɞɢɫɰɢɩɥɢɧɵ. ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɜɚɪɢɚɧɬɚ ɡɚɞɚɧɢɣ – 180 ɦɢɧɭɬ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɩɪɨɰɟɞɭɪɚ ɷɤɡɚɦɟɧɚɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ ɩɪɨɦɟɠɭɬɨɱ-
ɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɩɨ ɞɢɫɰɢɩɥɢɧɟ. ɍɫɥɨɜɢɟɦ ɞɨɩɭɫɤɚ ɨɛɭɱɚɸɳɟɝɨɫɹ ɤ ɷɤɡɚɦɟɧɭ ɩɨ 
ɞɢɫɰɢɩɥɢɧɟ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ 
ɭɦɟɧɢɣ ɢ ɡɧɚɧɢɣ ɩɨ ɬɟɦɚɦ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɜɵɩɨɥɧɟɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɜɧɟɚɭɞɢɬɨɪɧɨɣ ɪɚɛɨɬɵ. 
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3.Ɏɨɪɦɵ ɤɨɧɬɪɨɥɹ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɭɱɟɛɧɵɯ ɞɟɣɫɬɜɢɣ 
 
3.1Ʉɨɧɬɪɨɥɶ ɢ ɨɰɟɧɤɚ ɨɫɜɨɟɧɢɹ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɩɨ ɪɚɡɞɟɥɚɦ ɢ ɬɟɦɚɦ 
 

№ Ɋɚɡɞɟɥ, ɬɟɦɚ Ɏɨɪɦɚ ɢ ɦɟɬɨɞɵ ɬɟɤɭɳɟɝɨ 
ɤɨɧɬɪɨɥɹ 

ɉɪɨɜɟɪɹɟɦɵɟ ɩɪɟɞɦɟɬɧɵɟ 
ɍɍȾ 

 ȼɜɟɞɟɧɢɟ ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ (ɬɟɫɬɢɪɨɜɚ-
ɧɢɟ ɛɚɡɨɜɵɯ ɡɧɚɧɢɣ) ɉɪɟɞ-
ɫɬɚɜɥɟɧɢɟ ɫɨɨɛɳɟɧɢɣ 

- ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɣ ɨ ɪɨɥɢ ɦɚɬɟɦɚɬɢɤɢ ɜ ɧɚɭɤɟ, 
ɬɟɯɧɢɤɟ, ɦɟɞɢɰɢɧɟ, ɷɤɨɧɨɦɢɤɟ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɢ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨ-
ɜɟɤɚ 

1 Ɍɟɦɚ. Ɋɚɡɜɢɬɢɟ 
ɩɨɧɹɬɢɹ ɨ ɱɢɫɥɟ 

-ɮɪɨɧɬɚɥɶɧɵɣ ɨɩɪɨɫ, ɢɧɞɢɜɢ-
ɞɭɚɥɶɧɵɣ ɨɩɪɨɫ; 
-ɜɵɩɨɥɧɟɧɢɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ; 
- ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɭɦɟɧɢɣ ɜɵ-
ɩɨɥɧɹɬɶ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ 
ɧɚɞ ɱɢɫɥɚɦɢ, ɫɨɱɟɬɚɹ ɭɫɬɧɵɟ ɢ 
ɩɢɫɶɦɟɧɧɵɟ ɩɪɢёɦɵ; 
- ɡɧɚɧɢɟ ɨɩɪɟɞɟɥɟɧɢɣ ɩɨ ɬɟɦɟ 

2 Ɍɟɦɚ. Ɉɫɧɨɜɵ ɬɪɢ-
ɝɨɧɨɦɟɬɪɢɢ 
 
 

- ɮɪɨɧɬɚɥɶɧɵɣ ɨɩɪɨɫ; 
-ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 

- ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɭɦɟɧɢɣ ɧɚɯɨ-
ɞɢɬɶ ɡɧɚɱɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɩɪɟ-
ɞɟɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞ-
ɫɬɜɚ; 
- ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɭɦɟɧɢɣ ɜɵ-
ɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɩɪɢɦɟ-
ɧɹɹ ɮɨɪɦɭɥɵ; 
- ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 

3 Ɍɟɦɚ. ɉɪɹɦɵɟ ɢ 
ɩɥɨɫɤɨɫɬɢ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ. 
 

- ɭɫɬɧɵɣ ɨɩɪɨɫ 
- ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɞɢɤɬɚɧɬ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɪɚɫɩɨɡɧɚɜɚ-
ɧɢɟ ɧɚ ɱɟɪɬɟɠɚɯ ɢ ɦɨɞɟɥɹɯ ɪɚɡɥɢɱɧɵɟ 
ɫɥɭɱɚɢ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɹ-
ɦɵɯ ɢ ɩɥɨɫɤɨɫɬɟɣ, ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɢɟ 
ɫɜɨɢɯ ɫɭɠɞɟɧɢɣ; 
- ɡɧɚɧɢɟ ɨɩɪɟɞɟɥɟɧɢɣ, ɩɪɢɡɧɚɤɨɜ ɢ 
ɫɜɨɣɫɬɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɢ ɩɟɪɩɟɧɞɢɤɭ-
ɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ, ɞɜɭɝɪɚɧɧɵɯ ɢ 
ɥɢɧɟɣɧɵɯ ɭɝɥɨɜ; 
- ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɩɪɢɡɧɚɤɢ ɢ ɫɜɨɣ-
ɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɹɦɵɯ ɢ ɩɥɨɫɤɨ-
ɫɬɟɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 
- ɭɦɟɧɢɟ ɢɡɨɛɪɚɠɚɬɶ ɧɚ ɪɢɫɭɧɤɚɯ ɢ 
ɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɧɚ ɦɨɞɟɥɹɯ ɩɟɪɩɟɧ-
ɞɢɤɭɥɹɪɵ ɢ ɧɚɤɥɨɧɧɵɟ ɤ ɩɥɨɫɤɨɫɬɢ, 
ɩɪɹɦɵɟ, ɩɚɪɚɥɥɟɥɶɧɵɟ 
ɩɥɨɫɤɨɫɬɢ, ɭɝɥɵ ɦɟɠɞɭ ɩɪɹɦɨɣ ɢ 
ɩɥɨɫɤɨɫɬɶɸ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɨɫɬɪɨɟ-
ɧɢɹ. 
- ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɧɚ ɜɵɱɢɫɥɟ-
ɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ.  
- ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɜɵɱɢɫɥɟɧɢɟ 
ɪɚɫɫɬɨɹɧɢɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ.  
- ɭɦɟɧɢɹ ɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥɵ ɢ 
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ɬɟɨɪɟɦɵ ɩɥɚɧɢɦɟɬɪɢɢ ɞɥɹ ɪɟɲɟ-
ɧɢɹ ɡɚɞɚɱ. 

4 Ɍɟɦɚ. Ɇɧɨɝɨɝɪɚɧ-
ɧɢɤɢ ɢ ɤɪɭɝɥɵɟ 
ɬɟɥɚ. 
 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
-ɪɟɲɟɧɢɟ ɡɚɞɚɱ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 
 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɨ ɪɚɡɥɢɱɧɵɯ 
ɜɢɞɚɯ ɦɧɨɝɨɝɪɚɧɧɢɤɨɜ ɢ ɤɪɭɝɥɵɯ ɬɟɥ, 
ɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɨɣɫɬɜɚɯ; 
- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɢɡɨɛɪɚɠɚɬɶ 
ɦɧɨɝɨɝɪɚɧɧɢɤɢ ɢ ɤɪɭɝɥɵɟ ɬɟɥɚ; 
- ɭɦɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɫɟ-
ɱɟɧɢɣ ɤɭɛɚ, ɩɪɢɡɦɵ, ɩɢɪɚɦɢɞɵ, ɰɢ-
ɥɢɧɞɪɚ, ɤɨɧɭɫɚ, ɲɚɪɚ; 
- ɭɦɟɧɢɹ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɫɢɦɦɟɬ-
ɪɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 
- ɭɦɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɨɛɪɟɬɟɧ-
ɧɵɟ ɡɧɚɧɢɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ ɧɟɫɥɨɠɧɵɯ ɡɚɞɚɱ. 
- ɭɦɟɧɢɹ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɧɚ ɜɵɱɢɫɥɟ-
ɧɢɟ ɩɥɨɳɚɞɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɦɧɨɝɨ-
ɝɪɚɧɧɢɤɨɜ ɢ ɬɟɥ ɜɪɚɳɟɧɢɹ; 
- ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɧɚ ɩɪɢɦɟɧɟ-
ɧɢɟ ɮɨɪɦɭɥ ɜɵɱɢɫɥɟɧɢɹ ɨɛɴɟɦɨɜ. 

5 Ɍɟɦɚ. Ʉɨɨɪɞɢɧɚɬɵ 
ɢ ɜɟɤɬɨɪɵ. 
 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɨ ɜɟɤɬɨɪɟ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ, ɞɟɤɚɪɬɨɜɨɣ ɫɢɫɬɟɦɟ 
ɤɨɨɪɞɢɧɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ; 
- ɡɧɚɧɢɹ ɨ ɫɜɨɣɫɬɜɚɯ ɜɟɤɬɨɪɧɵɯ ɜɟɥɢ-
ɱɢɧ, ɩɪɚɜɢɥɚ ɪɚɡɥɨɠɟɧɢɹ ɜɟɤɬɨɪɨɜ, 
ɧɚɯɨɠɞɟɧɢɹ ɤɨɨɪɞɢɧɚɬ ɜɟɤɬɨɪɚ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ, ɩɪɚɜɢɥ ɞɟɣɫɬɜɢɣ ɫ ɜɟɤɬɨ-
ɪɚɦɢ; 
- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ 
ɩɨ ɡɚɞɚɧɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ ɬɨɱɟɤ ɢ 
ɩɥɨɫɤɨɫɬɟɣ, ɧɚɯɨɠɞɟɧɢɟ ɤɨɨɪɞɢɧɚɬ 
ɬɨɱɟɤ; 
- ɭɦɟɧɢɟ ɜɵɱɢɫɥɹɬɶ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠ-
ɞɭ ɬɨɱɤɚɦɢ. 
- ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɬɟɨɪɢɸ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɡɚɞɚɱ ɧɚ ɞɟɣɫɬɜɢɹ ɫ ɜɟɤɬɨɪɚɦɢ, 
ɤɨɨɪɞɢɧɚɬɧɵɣ ɦɟɬɨɞ, ɩɪɢɦɟɧɟɧɢɟ 
ɜɟɤɬɨɪɨɜ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɟɥɢɱɢɧ 
ɭɝɥɨɜ ɢ ɪɚɫɫɬɨɹɧɢɣ. 

6 Ɍɟɦɚ. Ʉɨɪɧɢ, ɫɬɟ-
ɩɟɧɢ ɢ ɥɨɝɚɪɢɮɦɵ. 

- ɮɪɨɧɬɚɥɶɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɡɧɚɧɢɹɩɨɧɹɬɢɹ 
ɤɨɪɧɹ n-ɣ ɫɬɟɩɟɧɢ, ɫɜɨɣɫɬɜɚ ɪɚɞɢɤɚ-
ɥɨɜ ɢ ɩɪɚɜɢɥɚ ɫɪɚɜɧɟɧɢɹ ɤɨɪɧɟɣ; 
- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɜɵɱɢɫɥɟɧɢɹ ɢ 
ɫɪɚɜɧɟɧɢɹ ɤɨɪɧɟɣ, ɜɵɩɨɥɧɟɧɢɟ ɩɪɢ-
ɤɢɞɤɢ ɡɧɚɱɟɧɢɹ ɤɨɪɧɹ; 
- ɭɦɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɱɢɫɥɨɜɵɟ ɢ 
ɛɭɤɜɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ 
ɪɚɞɢɤɚɥɵ; 
- ɭɦɟɧɢɹ ɪɟɲɚɬɶ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ; 
- ɭɦɟɧɢɹ ɧɚɯɨɞɢɬɶ  ɡɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ, 
ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ. 
- ɭɦɟɧɢɹ ɜɵɱɢɫɥɹɬɶ ɫɬɟɩɟɧɶ ɫ ɪɚɰɢɨ-
ɧɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɜɵɩɨɥɧɟɧɢɟ 
ɩɪɢɤɢɞɤɢ ɡɧɚɱɟɧɢɹ ɫɬɟɩɟɧɢ, ɫɪɚɜɧɟ-
ɧɢɟ ɫɬɟɩɟɧɟɣ. 
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- ɭɦɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɱɢɫɥɨɜɵɟ ɢ 
ɛɭɤɜɟɧɧɵɟ ɜɵɪɚɠɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ 
ɫɬɟɩɟɧɢ. Ɋɟɲɟɧɢɟ ɩɨɤɚɡɚɬɟɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ. 
- ɪɟɲɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ; 
- ɭɦɟɧɢɟ ɜɵɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɜɵɪɚɠɟɧɢɣ, ɩɪɢɦɟɧɟɧɢɹ ɮɨɪɦɭɥɵ, 
ɫɜɹɡɚɧɧɵɯ ɫɨ ɫɜɨɣɫɬɜɚɦɢ ɫɬɟɩɟɧɟɣ ɢ 
ɥɨɝɚɪɢɮɦɨɜ. 

7 Ɍɟɦɚ. Ɏɭɧɤɰɢɢ, ɢɯ 
ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢ-
ɤɢ. 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ 
ɢ ɱɬɟɧɢɹ ɝɪɚɮɢɤɨɜ ɢɡɭɱɟɧɧɵɯ 
ɮɭɧɤɰɢɣ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɣ; 
- ɭɦɟɧɢɹ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɩɨ ɝɪɚ-
ɮɢɤɭ ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɮɭɧɤɰɢɣ; 
- ɡɧɚɧɢɟ ɨɩɪɟɞɟɥɟɧɢɣ ɩɨ ɬɟɦɟ. 

8 Ɍɟɦɚ. ɍɪɚɜɧɟɧɢɹ ɢ 
ɧɟɪɚɜɟɧɫɬɜɚ. 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɪɟɲɚɬɶ ɪɚɰɢ-
ɨɧɚɥɶɧɵɟ, ɩɨɤɚɡɚɬɟɥɶɧɵɟ, ɥɨɝɚɪɢɮ-
ɦɢɱɟɫɤɢɟ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ ɫɜɨɞɹɳɢɟɫɹ ɤ ɥɢɧɟɣɧɵɦ ɢ 
ɤɜɚɞɪɚɬɧɵɦ, ɚ ɬɚɤɠɟ ɚɧɚɥɨɝɢɱɧɵɟ 
ɧɟɪɚɜɟɧɫɬɜɚ ɢ ɫɢɫɬɟɦɵ; 
- ɭɦɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɢ 
ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜ-
ɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ; 
- ɭɦɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɚɮɢɱɟ-
ɫɤɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɢ 
ɧɟɪɚɜɟɧɫɬɜ. 

9 Ɍɟɦɚ. ɇɚɱɚɥɚ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ. (ɉɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ, ɩɪɨ-
ɢɡɜɨɞɧɚɹ ɢ ɟё ɩɪɢ-
ɦɟɧɟɧɢɟ) 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɜɵɱɢɫɥɹɬɶ 
ɩɪɟɞɟɥɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ 
ɮɭɧɤɰɢɣ  
-ɭɦɟɧɢɹ ɧɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɷɥɟ-
ɦɟɧɬɚɪɧɵɯ  ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɪɨɢɡɜɨɞɧɭɸ ɞɥɹ ɢɡɭɱɟɧɢɹ ɫɜɨɣɫɬɜ 
ɮɭɧɤɰɢɣ ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ, 
ɩɪɢɦɟɧɹɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɞɥɹ ɩɪɨɜɟ-
ɞɟɧɢɹ ɩɪɢɛɥɢɠёɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, 
ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɩɪɢɤɥɚɞɧɨɝɨ ɯɚɪɚɤɬɟ-
ɪɚ; 
- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ 
ɩɪɨɢɡɜɨɞɧɭɸ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɧɚ 
ɧɚɯɨɠɞɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ, ɧɚɢɦɟɧɶ-
ɲɟɝɨ ɡɧɚɱɟɧɢɹ ɢ ɧɚ ɧɚɯɨɠɞɟɧɢɟ ɷɤɫ-
ɬɪɟɦɭɦɚ; 

10 Ɍɟɦɚ. ɂɧɬɟɝɪɚɥ ɢ ɟɝɨ 
ɩɪɢɦɟɧɟɧɢɟ. 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɩɨɧɹɬɢɟ ɩɟɪɜɨɨɛɪɚɡ-
ɧɨɣ ɢ ɢɧɬɟɝɪɚɥɚ, ɩɪɚɜɢɥɚ ɜɵɱɢɫɥɟɧɢɹ 
ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɢ ɬɟɨɪɟɦɵ ɇɶɸɬɨɧɚ—   
Ʌɟɣɛɧɢɰɚ. 
- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɡɚɞɚɱɢ  
ɧɚ ɫɜɹɡɶ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɢ ɟɟ ɩɪɨɢɡ-
ɜɨɞɧɨɣ, ɡɚɞɚɱɢ  ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɢɧɬɟ-
ɝɪɚɥɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ 
ɜɟɥɢɱɢɧ ɢ ɩɥɨɳɚɞɟɣ. 

11 Ɍɟɦɚ. Ʉɨɦɛɢɧɚɬɨ-
ɪɢɤɚ. 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɩɪɨ-
ɫɬɟɣɲɢɟ ɤɨɦɛɢɧɚɬɨɪɧɵɟ ɡɚɞɚɱɢ, ɢɫ-
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- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

ɩɨɥɶɡɭɹ ɩɪɚɜɢɥɚ ɤɨɦɛɢɧɚɬɨɪɢɤɢ, ɦɟ-
ɬɨɞ ɩɟɪɟɛɨɪɚ ɢ ɩɨ ɩɪɚɜɢɥɭ ɭɦɧɨɠɟ-
ɧɢɹ. 
- ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɹɦɢ ɤɨɦɛɢ-
ɧɚɬɨɪɢɤɢ: ɪɚɡɦɟɳɟɧɢɹɦɢ, ɫɨɱɟɬɚɧɢɹ-
ɦɢ, ɩɟɪɟɫɬɚɧɨɜɤɚɦɢ ɢ ɮɨɪɦɭɥɚɦɢ ɞɥɹ 
ɢɯ ɜɵɱɢɫɥɟɧɢɹ; 
- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɪɟɲɚɬɶ 
ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɩɨɧɹɬɢɣ ɢ ɩɪɚɜɢɥ ɤɨɦɛɢ-
ɧɚɬɨɪɢɤɢ 

12 ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚ-
ɬɢɫɬɢɤɢ 

- ɭɫɬɧɵɣ ɨɩɪɨɫ; 
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ; 
- ɤɨɧɬɪɨɥɶɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ; 
- ɩɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ. 

- ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɦɟɧɢɟ ɜɵɱɢɫɥɹɬɶ 
ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ ɧɚ ɨɫɧɨɜɟ ɩɨɞ-
ɫɱɟɬɚ ɱɢɫɥɚ ɢɫɯɨɞɨɜ; 
- ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɢ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ; 
- ɡɧɚɧɢɟ ɨɩɪɟɞɟɥɟɧɢɣ ɩɨ ɬɟɦɟ. 

 
 
4. Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɮɨɪɦ ɤɨɧɬɪɨɥɹ 
Ʉɚɠɞɵɣ ɜɢɞ ɪɚɛɨɬɵ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ 5-ɬɢ ɛɚɥɶɧɨɣ ɲɤɚɥɟ. 
4.1. Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɭɫɬɧɨɝɨ ɨɬɜɟɬɚ ɨɛɭɱɚɸɳɟɝɨɫɹ: Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɮɨɪɦ 
ɤɨɧɬɪɨɥɹ 
Ʉɚɠɞɵɣ ɜɢɞ ɪɚɛɨɬɵ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ 5-ɬɢ ɛɚɥɶɧɨɣ ɲɤɚɥɟ. 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɮɪɨɧɬɚɥɶɧɨɝɨ ɨɩɪɨɫɚ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɨɩɪɨɫɚ: 
ɚ)Ɉɬɜɟɬ ɨɰɟɧɢɜɚɟɬɫɹ ɨɬɦɟɬɤɨɣ “5”, ɟɫɥɢ ɫɬɭɞɟɧɬ: 
 1) ɩɨɥɧɨɫɬɶɸ ɪɚɫɤɪɵɥ ɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɜ ɨɛɴɟɦɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ 
ɩɪɨɝɪɚɦɦɨɣ; 
 2) ɢɡɥɨɠɢɥ ɦɚɬɟɪɢɚɥ ɝɪɚɦɨɬɧɵɦ ɹɡɵɤɨɦ, ɬɨɱɧɨ ɢɫɩɨɥɶɡɭɹ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ 
ɬɟɪɦɢɧɨɥɨɝɢɸ ɢ ɫɢɦɜɨɥɢɤɭ, ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
 3) ɩɪɚɜɢɥɶɧɨ ɜɵɩɨɥɧɢɥ ɪɢɫɭɧɤɢ, ɱɟɪɬɟɠɢ, ɝɪɚɮɢɤɢ, ɫɨɩɭɬɫɬɜɭɸɳɢɟ ɨɬɜɟɬɭ; 
 4) ɩɨɤɚɡɚɥ ɭɦɟɧɢɟ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɬɟɨɪɢɸ ɤɨɧɤɪɟɬɧɵɦɢ ɩɪɢɦɟɪɚɦɢ, ɩɪɢ-
ɦɟɧɹɬɶ ɜ ɧɨɜɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ; 
 5) ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥ ɭɫɜɨɟɧɢɟ ɪɚɧɟɟ ɢɡɭɱɟɧɧɵɯ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɜɨɩɪɨɫɨɜ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɨɬɜɟɬɟ ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ; 
 6) ɨɬɜɟɱɚɥ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɛɟɡ ɧɚɜɨɞɹɳɢɯ ɜɨɩɪɨɫɨɜ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
 ȼɨɡɦɨɠɧɵ 1-2 ɧɟɬɨɱɧɨɫɬɢ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɜɨɩɪɨɫɨɜ ɢɥɢ ɜ 
ɜɵɤɥɚɞɤɚɯ. 
ɛ) Ɉɬɜɟɬ ɨɰɟɧɢɜɚɟɬɫɹ ɨɬɦɟɬɤɨɣ “4”,ɟɫɥɢ ɫɬɭɞɟɧɬ: 
 1) ɜ ɢɡɥɨɠɟɧɢɢ ɞɨɩɭɳɟɧɵ ɧɟɛɨɥɶɲɢɟ ɩɪɨɛɟɥɵ, ɧɟ ɢɫɤɚɡɢɜɲɢɟ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɨɬɜɟɬɚ; 
 2) ɞɨɩɭɳɟɧɵ 1-2 ɧɟɞɨɱɟɬɚ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɨɬɜɟɬɚ, ɢɫ-
ɩɪɚɜɥɟɧɧɵɟ ɩɨɫɥɟ ɡɚɦɟɱɚɧɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ; 
 3) ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɚ ɢɥɢ ɛɨɥɟɟ ɞɜɭɯ ɧɟɞɨɱɟɬɨɜ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɜɬɨɪɨɫɬɟ-
ɩɟɧɧɵɯ ɜɨɩɪɨɫɨɜ ɢɥɢ ɜ ɜɵɤɥɚɞɤɚɯ, ɥɟɝɤɨ ɢɫɩɪɚɜɥɟɧɧɵɟ ɩɨɫɥɟ ɡɚɦɟɱɚɧɢɹ ɩɪɟɩɨɞɚ-
ɜɚɬɟɥɹ. 
ɜ) Ɉɬɜɟɬ ɨɰɟɧɢɜɚɟɬɫɹ ɨɬɦɟɬɤɨɣ “3”, ɟɫɥɢ: 
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 1) ɧɟɩɨɥɧɨ ɪɚɫɤɪɵɬɨ ɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ (ɫɨɞɟɪɠɚɧɢɟ ɢɡɥɨɠɟɧɨ ɮɪɚɝ-
ɦɟɧɬɚɪɧɨ, ɧɟ ɜɫɟɝɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ), ɧɨ ɩɨɤɚɡɚɧɨ ɨɛɳɟɟ ɩɨɧɢɦɚɧɢɟ ɜɨɩɪɨɫɚ ɢ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɭɦɟɧɢɹ, ɞɨɫɬɚɬɨɱɧɵɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɭɫɜɨɟɧɢɹ ɩɪɨɝɪɚɦ-
ɦɵ; 
 2) ɢɦɟɥɢɫɶ ɡɚɬɪɭɞɧɟɧɢɹ ɢɥɢ ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɧɹɬɢɣ, ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ, ɱɟɪɬɟɠɚɯ, ɜɵɤɥɚɞɤɚɯ, ɢɫɩɪɚɜɥɟɧɧɵɟ 
ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ ɧɚɜɨɞɹɳɢɯ ɜɨɩɪɨɫɨɜ ɩɪɟɩɨɞɚɜɚɬɟɥɹ; 
 3) ɫɬɭɞɟɧɬ ɧɟ ɫɩɪɚɜɢɥɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɨɪɢɢ ɜ ɧɨɜɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢ ɜɵ-
ɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ, ɧɨ ɜɵɩɨɥɧɢɥ ɨɛɹɡɚɬɟɥɶɧɨɟ ɡɚɞɚɧɢɟ. 
ɝ) Ɉɬɜɟɬ ɨɰɟɧɢɜɚɟɬɫɹ ɨɬɦɟɬɤɨɣ “2”, ɟɫɥɢ: 
 1) ɧɟ ɪɚɫɤɪɵɬɨ ɫɨɞɟɪɠɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 
 2) ɨɛɧɚɪɭɠɟɧɨ ɧɟɡɧɚɧɢɟ ɢɥɢ ɧɟ ɩɨɧɢɦɚɧɢɟ ɫɬɭɞɟɧɬɨɦ ɛɨɥɶɲɟɣ ɢɥɢ ɧɚɢɛɨ-
ɥɟɟ ɜɚɠɧɨɣ ɱɚɫɬɢ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 
 3) ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɧɹɬɢɹ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɣ ɬɟɪɦɢɧɨɥɨɝɢɢ, ɜ ɪɢɫɭɧɤɚɯ, ɱɟɪɬɟɠɚɯ ɢɥɢ ɝɪɚɮɢɤɚɯ, ɜ ɜɵɤɥɚɞɤɚɯ, ɤɨɬɨɪɵɟ 
ɧɟ ɢɫɩɪɚɜɥɟɧɵ ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ ɧɚɜɨɞɹɳɢɯ ɜɨɩɪɨɫɨɜ ɩɪɟɩɨɞɚɜɚɬɟɥɹ. 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ: 
 ɉɪɢ ɩɪɨɜɟɪɤɟ ɩɢɫɶɦɟɧɧɵɯ ɪɚɛɨɬ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɫɥɟɞɭɟɬ ɪɚɡɥɢɱɚɬɶ ɝɪɭɛɵɟ ɢ 
ɧɟɝɪɭɛɵɟ ɨɲɢɛɤɢ. 
 Ʉ ɝɪɭɛɵɦ ɨɲɢɛɤɚɦ ɨɬɧɨɫɹɬɫɹ: 
-ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɨɲɢɛɤɢ ɜ ɩɪɢɦɟɪɚɯ ɢ ɡɚɞɚɱɚɯ; 
-ɨɲɢɛɤɢ ɧɚ ɧɟɡɧɚɧɢɟ ɩɨɪɹɞɤɚ ɜɵɩɨɥɧɟɧɢɹ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ; 
-ɧɟɩɪɚɜɢɥɶɧɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ (ɩɪɨɩɭɫɤ ɞɟɣɫɬɜɢɣ, ɧɟɩɪɚɜɢɥɶɧɵɣ ɜɵɛɨɪ ɞɟɣ-
ɫɬɜɢɣ, ɥɢɲɧɟɟ ɞɟɣɫɬɜɢɟ); 
-ɧɟɞɨɜɟɞёɧɧɵɟ ɞɨ ɤɨɧɰɚ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢɥɢ ɩɪɢɦɟɪɚ; 
-ɧɟɜɵɩɨɥɧɟɧɧɨɟ ɡɚɞɚɧɢɟ. 
 Ʉ ɧɟɝɪɭɛɵɦ ɨɲɢɛɤɚɦ ɨɬɧɨɫɹɬɫɹ: 
-ɧɟɪɚɰɢɨɧɚɥɶɧɵɟ ɩɪɢɟɦɵ ɜɵɱɢɫɥɟɧɢɣ; 
- ɧɟɩɪɚɜɢɥɶɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɜɨɩɪɨɫɚ ɤ ɞɟɣɫɬɜɢɸ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ; 
-ɧɟɜɟɪɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɣ ɨɬɜɟɬ ɡɚɞɚɱɢ; 
-ɧɟɩɪɚɜɢɥɶɧɨɟ ɫɩɢɫɵɜɚɧɢɟ ɞɚɧɧɵɯ ɱɢɫɟɥ, ɡɧɚɤɨɜ; 
-ɧɟɞɨɜɟɞёɧɧɵɟ ɞɨ ɤɨɧɰɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 
 ɉɪɢ ɨɰɟɧɤɟ ɪɚɛɨɬ, ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ ɩɪɨɜɟɪɤɭ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɧɚɜɵɤɨɜ, 
ɫɬɚɜɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɬɦɟɬɤɢ: 
“5”- ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɛɟɡɨɲɢɛɨɱɧɨ; 
“4”- ɜ ɪɚɛɨɬɟ ɞɨɩɭɳɟɧɵ 1 ɝɪɭɛɚɹ ɢ 1-2 ɧɟɝɪɭɛɵɟ ɨɲɢɛɤɢ; 
“3”- ɜ ɪɚɛɨɬɟ ɞɨɩɭɳɟɧɵ 2-3 ɝɪɭɛɵɟ ɢɥɢ 3 ɢ ɛɨɥɟɟ ɧɟɝɪɭɛɵɟ ɨɲɢɛɤɢ; 
“2”- ɟɫɥɢ ɜ ɪɚɛɨɬɟ ɞɨɩɭɳɟɧɵ 4 ɢ ɛɨɥɟɟ ɝɪɭɛɵɯ ɨɲɢɛɨɤ. 
  ɉɪɢ ɨɰɟɧɤɟ ɪɚɛɨɬ, ɫɨɫɬɨɹɳɢɯ ɬɨɥɶɤɨ ɢɡ ɡɚɞɚɱ, ɫɬɚɜɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɬɦɟɬ-
ɤɢ: 
“5”- ɟɫɥɢ ɡɚɞɚɱɢ ɪɟɲɟɧɵ ɛɟɡ ɨɲɢɛɨɤ; 
“4”- ɟɫɥɢ ɞɨɩɭɳɟɧɵ 1-2 ɧɟɝɪɭɛɵɟ ɨɲɢɛɤɢ; 
“3”- ɟɫɥɢ ɞɨɩɭɳɟɧɵ 1 ɝɪɭɛɚɹ ɢ 3-4 ɧɟɝɪɭɛɵɟ ɨɲɢɛɤɢ; 
“2”- ɟɫɥɢ ɞɨɩɭɳɟɧɨ 2 ɢ ɛɨɥɟɟ ɝɪɭɛɵɯ ɨɲɢɛɨɤ. 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɬɟɫɬɨɜɨɝɨ ɤɨɧɬɪɨɥɹ: 



11 
 

ɨɰɟɧɤɚ “5” ɜɵɫɬɚɜɥɹɟɬɫɹ ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 90-100 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ, 
ɨɰɟɧɤɚ “4” ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 80-89 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ, 
ɨɰɟɧɤɚ “3” ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 60-79 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ, 
ɨɰɟɧɤɚ “2” ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 59 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ ɢ ɦɟɧɟɟ. 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ (ɞɟɦɨɧɫɬɪɚɰɢɢ ɢ ɡɚɳɢɬɵ ɩɪɟɡɟɧɬɚ-
ɰɢɢ): 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ  – 5 ɛɚɥɥɨɜ: 
- ɫɨɛɥɸɞɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɪɟɡɟɧɬɚɰɢɢ; 
- ɫɨɛɥɸɞɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɢ ɢɥɥɸɫɬɪɚɰɢɣ; 
- ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɟɤɫɬɭ; 
- ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɥɥɸɫɬɪɚɰɢɣ ɫɨɞɟɪɠɚɧɢɸ ɬɟɤɫɬɚ; 
- ɜɵɫɬɭɩɚɸɳɢɣ ɹɫɧɨ ɢ ɱɟɬɤɨ ɢɡɥɚɝɚɟɬ ɬɟɦɭ, ɧɟ ɱɢɬɚɟɬ ɫɨ ɫɥɚɣɞɨɜ, ɨɬɜɟɱɚɟɬ ɧɚ ɜɨ-
ɩɪɨɫɵ.  
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜɵɩɨɥɧɟɧɢɹ ɪɟɮɟɪɚɬɚ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ  – 5 ɛɚɥɥɨɜ, ɟɫɥɢ ɜ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɪɟɮɟɪɚɬɟ: 
-ɩɪɚɜɢɥɶɧɨ ɨɮɨɪɦɥɟɧ ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ (ɧɟɩɪɚɜɢɥɶɧɨ – 0,5 ɛɚɥɥɚ); 
- ɫɨɛɥɸɞɟɧɚ ɫɬɪɭɤɬɭɪɚ ɪɟɮɟɪɚɬɚ (ɩɪɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ - 0,5 ɛɚɥɥɚ); 
- ɩɟɪɟɱɟɧɶ ɫɨɞɟɪɠɢɬ ɛɨɥɟɟ ɞɜɭɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ (ɧɟ ɩɨɡɞɧɟɟ ɩɹɬɢ ɥɟɬ 
ɢɡɞɚɧɢɹ) ɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ (ɧɟɬ ɢɫɬɨɱɧɢɤɨɜ ɢɥɢ ɭɤɚɡɚɧ ɬɨɥɶɤɨ 
ɨɞɢɧ - 0,5 ɛɚɥɥɚ); 
- ɡɧɚɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɪɟɮɟɪɚɬɚ (ɧɟ ɦɨɠɟɬ ɨɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫɵ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɞɨ-
ɤɥɚɞɚ - 1 ɛɚɥɥ); 
- ɟɫɥɢ ɫɨɞɟɪɠɚɧɢɟ ɪɟɮɟɪɚɬɚ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɛɪɚɧɧɨɣ ɬɟɦɟ,ɬɨ ɜɵɩɨɥɧɟɧɢɟ ɪɟ-
ɮɟɪɚɬɚ ɧɟ ɡɚɫɱɢɬɵɜɚɟɬɫɹ. 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ. 
ɨɰɟɧɤɚ “5” ɜɵɫɬɚɜɥɹɟɬɫɹ ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 86-100 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ, 
ɨɰɟɧɤɚ “4” ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 66-85 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ, 
ɨɰɟɧɤɚ “3” ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɧɚ 50-65 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ, 
ɨɰɟɧɤɚ “2” ɡɚ ɩɪɚɜɢɥɶɧɵɟ ɨɬɜɟɬɵ ɦɟɧɟɟ 50 ɩɪɨɰɟɧɬɨɜ ɡɚɞɚɧɢɣ. 
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ɉɪɢɥɨɠɟɧɢɟ Ⱥ 
 

ɋȺɆɈɋɌɈəɌȿɅɖɇɕȿ ɊȺȻɈɌɕ ɉɈ ȽȿɈɆȿɌɊɂɂ 
 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɟɪɩɟɧɞɢɤɭɥɹɪ ɢ ɧɚɤɥɨɧɧɵɟ» 
ȼɚɪɢɚɧɬ 1 

1. Ʉɨɧɰɵ ɨɬɪɟɡɤɚ Ⱥȼ, ɧɟ ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɥɨɫɤɨɫɬɶ, ɭɞɚɥɟɧɵ ɨɬ ɧɟё ɧɚ ɪɚɫɫɬɨɹɧɢɹ 2,4 ɦ. ɢ 7,6 ɦ. 
ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɟɪɟɞɢɧɵ Ɇ ɨɬɪɟɡɤɚ Ⱥȼ ɞɨ ɷɬɨɣ ɩɥɨɫɤɨɫɬɢ. 
2. ɉɟɪɟɤɥɚɞɢɧɚ ɞɥɢɧɨɣ 5 ɦ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ ɥɟɠɢɬ ɧɚ ɞɜɭɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɨɥɛɚɯ ɜɵɫɨɬɨɣ 3ɦ ɢ 
6ɦ. Ʉɚɤɨɜɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɹɦɢ ɫɬɨɥɛɨɜ? 

3.ɂɡ ɬɨɱɤɢ ɤ ɩɥɨɫɤɨɫɬɢ ɩɪɨɜɟɞɟɧɵ  ɞɜɟ ɧɚɤɥɨɧɧɵɟ, ɪɚɜɧɵɟ 12 ɫɦ. ɢ 15 ɫɦ. ɉɪɨɟɤɰɢɹ ɨɞɧɨɣ ɢɡ ɧɢɯ 
ɧɚ 2 ɫɦ. ɛɨɥɶɲɟ ɞɪɭɝɨɣ. ɇɚɣɬɢ ɩɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɵɯ. 

ȼɚɪɢɚɧɬ 2 

1. Ʉɨɧɰɵ ɨɬɪɟɡɤɚ Ⱥȼ, ɧɟ ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɥɨɫɤɨɫɬɶ, ɭɞɚɥɟɧɵ ɨɬ ɧɟё ɧɚ ɪɚɫɫɬɨɹɧɢɹ 3,7 ɦ. ɢ 7,3 ɦ. 
ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɟɪɟɞɢɧɵ Ɇ ɨɬɪɟɡɤɚ Ⱥȼ ɞɨ ɷɬɨɣ ɩɥɨɫɤɨɫɬɢ. 
2. ɉɟɪɟɤɥɚɞɢɧɚ ɞɥɢɧɨɣ 6 ɦ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ ɥɟɠɢɬ ɧɚ ɞɜɭɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɨɥɛɚɯ ɜɵɫɨɬɨɣ 4 ɦ ɢ 
7 ɦ. Ʉɚɤɨɜɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɹɦɢ ɫɬɨɥɛɨɜ? 

3.ɂɡ ɬɨɱɤɢ ɤ ɩɥɨɫɤɨɫɬɢ ɩɪɨɜɟɞɟɧɵ  ɞɜɟ ɧɚɤɥɨɧɧɵɟ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɧɚ 5 ɫɦ. ɞɥɢɧɧɟɟ ɞɪɭɝɨɣ. 
ɉɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɵɯ ɪɚɜɧɵ 16 ɫɦ ɢ 6 ɫɦ. ɇɚɣɬɢ ɞɥɢɧɵ ɧɚɤɥɨɧɧɵɯ. 

ȼɚɪɢɚɧɬ 3 
1. Ʉɨɧɰɵ ɨɬɪɟɡɤɚ Ⱥȼ, ɧɟ ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɥɨɫɤɨɫɬɶ, ɭɞɚɥɟɧɵ ɨɬ ɧɟё ɧɚ ɪɚɫɫɬɨɹɧɢɹ 5,7 ɦ. ɢ 10,3 ɦ. 
ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɟɪɟɞɢɧɵ Ɇ ɨɬɪɟɡɤɚ Ⱥȼ ɞɨ ɷɬɨɣ ɩɥɨɫɤɨɫɬɢ. 
2. ɉɟɪɟɤɥɚɞɢɧɚ ɞɥɢɧɨɣ 16 ɦ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ ɥɟɠɢɬ ɧɚ ɞɜɭɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɨɥɛɚɯ ɜɵɫɨɬɨɣ 9 ɦ ɢ 
15 ɦ. Ʉɚɤɨɜɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɹɦɢ ɫɬɨɥɛɨɜ? 

3.ɂɡ ɬɨɱɤɢ ɤ ɩɥɨɫɤɨɫɬɢ ɩɪɨɜɟɞɟɧɵ  ɞɜɟ ɧɚɤɥɨɧɧɵɟ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɧɚ 3 ɫɦ. ɞɥɢɧɧɟɟ ɞɪɭɝɨɣ. 
ɉɪɨɟɤɰɢɢ ɧɚɤɥɨɧɧɵɯ ɪɚɜɧɵ 11 ɫɦ ɢ 14 ɫɦ. ɇɚɣɬɢ ɞɥɢɧɵ ɧɚɤɥɨɧɧɵɯ. 

ȼɚɪɢɚɧɬ 4 
1. ɂɡ ɬɨɱɟɤ Ⱥ ɢ ȼ ɨɩɭɳɟɧɵ ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ ɧɚ ɩɥɨɫɤɨɫɬɶ β. ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ Ⱥ 
ɢ ȼ, ɟɫɥɢ ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ  ɪɚɜɧɵ 3 ɦ ɢ 2 ɦ., ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɢɯ ɨɫɧɨɜɚɧɢɹɦɢ ɪɚɜɧɨ 2,4 ɦ., ɚ 
ɨɬɪɟɡɨɤ Ⱥȼ ɧɟ ɩɟɪɟɫɟɤɚɟɬ ɩɥɨɫɤɨɫɬɶ β. 
2. Ʉɚɤɨɣ ɞɥɢɧɵ ɧɭɠɧɨ ɜɡɹɬɶ ɩɟɪɟɤɥɚɞɢɧɭ, ɱɬɨɛɵ ɟɟ ɦɨɠɧɨ ɛɵɥɨ ɩɨɥɨɠɢɬɶ ɤɨɧɰɚɦɢ ɧɚ ɞɜɟ ɜɟɪ-
ɬɢɤɚɥɶɧɵɟ ɨɩɨɪɵ ɜɵɫɨɬɨɣ 8 ɦ. ɢ 16 ɦ., ɩɨɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 6 ɦ. ɨɞɧɚ ɨɬ ɞɪɭɝɨɣ? 

3.ɂɡ ɬɨɱɤɢ ɤ ɩɥɨɫɤɨɫɬɢ ɩɪɨɜɟɞɟɧɵ  ɞɜɟ ɧɚɤɥɨɧɧɵɟ, ɪɚɜɧɵɟ 10 ɫɦ. ɢ 17 ɫɦ. ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɷɬɨɣ ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ, ɟɫɥɢ ɪɚɡɧɨɫɬɶ ɩɪɨɟɤɰɢɣ ɷɬɢɯ ɧɚɤɥɨɧɧɵɯ ɪɚɜɧɚ 9 ɫɦ. 

 
      ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɢ ɦɧɨɝɨɝɪɚɧɧɢɤɚ» 

ȼɚɪɢɚɧɬ 1 

1. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɩɪɢɡɦɵ ABCDA'B'C'D' ɪɚɜɧɚ 10 ɫɦ. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ 12 ɫɦ. ȼɵ-
ɱɢɫɥɢɬɶ ɩɟɪɢɦɟɬɪ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɩɥɨɫɤɨɫɬɶɸ. ɫɨɞɟɪɠɚɳɟɣ ɩɪɹɦɭɸ AB ɢ ɫɟɪɟɞɢɧɭ ɪɟɛ-
ɪɚ ɋɋ'. 

2. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 6 ɫɦ. Ɋɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ, ɨɩɢɫɚɧɧɨɣ 
ɨɤɨɥɨ ɟɟ ɨɫɧɨɜɚɧɢɹ 4√3 ɫɦ. ȼɵɱɢɫɥɢɬɶ: 
ɚ) ɞɥɢɧɭ ɛɨɤɨɜɨɝɨ ɪɟɛɪɚ ɩɢɪɚɦɢɞɵ; 
ɛ) ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 
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ȼɚɪɢɚɧɬ 2 

1. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɩɪɢɡɦɵ ABCDA1B1C1D1 ɪɚɜɧɚ 16 ɫɦ. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ 15 ɫɦ. ȼɵ-
ɱɢɫɥɢɬɶ ɩɟɪɢɦɟɬɪ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɩɥɨɫɤɨɫɬɶɸ, ɫɨɞɟɪɠɚɳɟɣ ɩɪɹɦɭɸ AB ɢ ɫɟɪɟɞɢɧɭ DD1. 

2. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 8 ɫɦ. Ɋɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ, ɨɩɢɫɚɧɧɨɣ 
ɨɤɨɥɨ ɟɟ ɨɫɧɨɜɚɧɢɹ 8√3 ɫɦ. ȼɵɱɢɫɥɢɬɶ: 
ɚ) ɞɥɢɧɭ ɛɨɤɨɜɨɝɨ ɪɟɛɪɚ ɩɢɪɚɦɢɞɵ; 
ɛ) ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

ȼɚɪɢɚɧɬ 3 

1. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɄɆɊ Ʉ'Ɇ'Ɋ' ɪɚɜɧɚ 12 ɫɦ. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ 
4√3 ɫɦ. ȼɵɱɢɫɥɢɬɶ ɩɟɪɢɦɟɬɪ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɩɥɨɫɤɨɫɬɶɸ, ɫɨɞɟɪɠɚɳɟɣ ɩɪɹɦɭɸ ɊɊ' ɢ ɫɟ-
ɪɟɞɢɧɭ ɪɟɛɪɚ ɄɆ. 

2. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 8 ɫɦ. ɋɬɨɪɨɧɚ ɟɟ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 
12 ɫɦ. ȼɵɱɢɫɥɢɬɶ: 
ɚ) ɞɥɢɧɭ ɛɨɤɨɜɨɝɨ ɪɟɛɪɚ ɩɢɪɚɦɢɞɵ; 
ɛ) ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 
 

ȼɚɪɢɚɧɬ 4 

1. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɄɆɊ Ʉ'Ɇ'Ɋ' ɪɚɜɧɚ 15 ɫɦ. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ 
6√3 ɫɦ. ȼɵɱɢɫɥɢɬɶ ɩɟɪɢɦɟɬɪ ɫɟɱɟɧɢɹ ɩɪɢɡɦɵ ɩɥɨɫɤɨɫɬɶɸ, ɫɨɞɟɪɠɚɳɟɣ ɩɪɹɦɭɸ ɊɊ' ɢ ɫɟ-
ɪɟɞɢɧɭ ɪɟɛɪɚ ɄɆ. 

2. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 8 ɫɦ. ɋɬɨɪɨɧɚ ɟɟ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 
10 ɫɦ. ȼɵɱɢɫɥɢɬɶ: 
ɚ) ɞɥɢɧɭ ɛɨɤɨɜɨɝɨ ɪɟɛɪɚ ɩɢɪɚɦɢɞɵ; 
ɛ) ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɐɢɥɢɧɞɪ, ɤɨɧɭɫ» 

 
ȼɚɪɢɚɧɬ 1 

1. Ɋɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ 6 ɫɦ, ɜɵɫɨɬɚ 5 ɫɦ. ɇɚɣɬɢ ɞɢɚɝɨɧɚɥɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ. 
2. Ɋɚɞɢɭɫɵ ɨɫɧɨɜɚɧɢɣ ɭɫɟɱёɧɧɨɝɨ ɤɨɧɭɫɚ 30 ɦɦ ɢ 15 ɦɦ, ɜɵɫɨɬɚ 20 ɦɦ. ɇɚɣɬɢ ɨɛɪɚɡɭɸ-

ɳɭɸ. 
ȼɚɪɢɚɧɬ 2 

1. Ɉɫɟɜɨɟ ɫɟɱɟɧɢɟ ɰɢɥɢɧɞɪɚ – ɤɜɚɞɪɚɬ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɝɨ 169 ɦɦ2. 

     ɇɚɣɬɢ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ. 
2. Ɋɚɞɢɭɫɵ ɨɫɧɨɜɚɧɢɣ ɭɫɟɱёɧɧɨɝɨ ɤɨɧɭɫɚ 21 ɫɦ. ɢ 9 ɫɦ., ɨɛɪɚɡɭɸɳɚɹ 13 ɫɦ. ɇɚɣɬɢ ɩɥɨɳɚɞɶ 
ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ. 

ȼɚɪɢɚɧɬ 3 

1. ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɚ 12 ɦ, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ 10 ɦ. ɇɚɣɬɢ ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ, ɩɪɨɜɟɞɟɧɧɨɝɨ 
ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɰɢɥɢɧɞɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 6 ɦ ɨɬ ɧɟё. 

2. ȼɵɫɨɬɚ ɤɨɧɭɫɚ 8 ɫɦ., ɚ ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ 6 ɫɦ. ɇɚɣɬɢ ɨɛɪɚɡɭɸɳɭɸ. 
 

ȼɚɪɢɚɧɬ 4 
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1. ȼɵɫɨɬɚ ɰɢɥɢɧɞɪɚ 16 ɫɦ., ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ 10 ɫɦ. ɐɢɥɢɧɞɪ ɩɟɪɟɫɟɱёɧ ɩɥɨɫɤɨɫɬɶɸ ɩɚ-
ɪɚɥɥɟɥɶɧɨɣ ɨɫɢ ɰɢɥɢɧɞɪɚ ɬɚɤ, ɱɬɨ ɜ ɫɟɱɟɧɢɢ ɩɨɥɭɱɢɥɫɹ ɤɜɚɞɪɚɬ. ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɷɬɨɝɨ ɫɟɱɟɧɢɹ ɞɨ ɨɫɢ. 

2. Ɋɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨɧɭɫɚ 1,5 ɦ., ɚ ɨɛɪɚɡɭɸɳɚɹ 2,5 ɦ. ɇɚɣɬɢ ɜɵɫɨɬɭ ɤɨɧɭɫɚ. 
 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɮɟɪɚ ɢ ɲɚɪ» 

ȼɚɪɢɚɧɬ 1 

1. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɫɮɟɪɵ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ Ɉ (0;0;0), ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ (-5; 

1; 2). 

2. ɉɨɜɟɪɯɧɨɫɬɶ ɲɚɪɚ ɡɚɞɚɧɚ ɭɪɚɜɧɟɧɢɟɦ ɯ2+y2+z2=9. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɲɚɪɭ Ɇ (2; 2; 2)? 

3. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ 225π ɦ2. Ɉɩɪɟɞɟɥɢɬɟ ɨɛɴёɦ ɲɚɪɚ. 
 

ȼɚɪɢɚɧɬ 2 

1. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɫɮɟɪɵ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ. Ɉ (0;0;0), ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ (1; -
1; 3). 

2. ɉɨɜɟɪɯɧɨɫɬɶ ɲɚɪɚ ɡɚɞɚɧɚ ɭɪɚɜɧɟɧɢɟɦ ɯ2+y2+z2=6. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɲɚɪɭ Ɇ (1; 1; 2)? 

3. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ 625π ɦ2. Ɉɩɪɟɞɟɥɢɬɟ ɨɛɴёɦ ɲɚɪɚ. 
 

ȼɚɪɢɚɧɬ 3 

1. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɫɮɟɪɵ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ. Ɉ (0;0;0), ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ (-3; 

-1; 2). 

2. ɉɨɜɟɪɯɧɨɫɬɶ ɲɚɪɚ ɡɚɞɚɧɚ ɭɪɚɜɧɟɧɢɟɦ ɯ2+y2+z2=12. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɲɚɪɭ Ɇ (2; 2; 2)? 

3. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ 144π ɦ2. Ɉɩɪɟɞɟɥɢɬɟ ɨɛɴёɦ ɲɚɪɚ. 
 

ȼɚɪɢɚɧɬ 4 

1. ɋɨɫɬɚɜɶɬɟ ɭɪɚɜɧɟɧɢɟ ɫɮɟɪɵ ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ Ɉ (0;0;0), ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ (5; 2; 
2). 

2. ɉɨɜɟɪɯɧɨɫɬɶ ɲɚɪɚ ɡɚɞɚɧɚ ɭɪɚɜɧɟɧɢɟɦ ɯ2+y2+z2=20. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɲɚɪɭ Ɇ (-2; 1; 2)? 

3. ɉɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ 100π ɦ2. Ɉɩɪɟɞɟɥɢɬɟ ɨɛɴёɦ ɲɚɪɚ. 
 

ɋȺɆɈɋɌɈəɌȿɅɖɇɕȿ ɊȺȻɈɌɕ ɉɈ ȺɅȽȿȻɊȿ ɂ ɇȺɑȺɅȺɆ ɆȺɌȿɆȺ-
ɌɂɑȿɋɄɈȽɈ ȺɇȺɅɂɁȺ 

 
 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɉɫɧɨɜɵ ɬɪɢɝɨɧɨɦɟɬɪɢɢ» 
 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 1 
ȼɚɪɢɚɧɬ 1 
 
1. ȼɵɪɚɡɢɬɟ ɜ ɪɚɞɢɚɧɧɨɣ ɦɟɪɟ ɜɟɥɢɱɢɧɵ ɭɝɥɨɜ:    640, 1600. 

2. ȼɵɪɚɡɢɬɟ ɜ ɝɪɚɞɭɫɧɨɣ ɦɟɪɟ ɜɟɥɢɱɢɧɵ ɭɝɥɨɜ:
5

3
; 

6

5
. 

3. Ɉɩɪɟɞɟɥɢɬɟ ɡɧɚɤ ɜɵɪɚɠɟɧɢɣ: 
a) cos 5000tg 3800; 
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ɛ) sin 1000cos 2000tg 3000; 
ɜ) sin 3 cos 5. 

4. Ɂɚɩɢɲɢɬɟ ɱɟɦɭ ɪɚɜɧɵ sin, ctg:ɚ) 0;  ɛ) 
3

 ;  ɜ) -
6

 . 

 
ȼɚɪɢɚɧɬ 2 
 
1. ȼɵɪɚɡɢɬɟ ɜ ɪɚɞɢɚɧɧɨɣ ɦɟɪɟ ɜɟɥɢɱɢɧɵ ɭɝɥɨɜ:750, 1680. 

2. ȼɵɪɚɡɢɬɟ ɜ ɝɪɚɞɭɫɧɨɣ ɦɟɪɟ ɜɟɥɢɱɢɧɵ ɭɝɥɨɜ:
4

3 ; 
18

5 . 

3. Ɉɩɪɟɞɟɥɢɬɟ ɡɧɚɤ ɜɵɪɚɠɟɧɢɣ: 
ɚ) sin 3000cos 4000; 
ɛ) cos 5000 tg 3800 sin 3000; 
ɜ) cos 3 sin 5. 

4. Ɂɚɩɢɲɢɬɟ ɱɟɦɭ ɪɚɜɧɵ:ɚ) 
6

 ; ɛ) 
2

 ;   ɜ) -
4

 . 

 
             ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 2 

ȼɚɪɢɚɧɬ 1 
1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɣ: 
ɚ)  sin (-300)  
ɛ)  cos (-600) 
ɜ) tg (-450) 
2. ȼɵɱɢɫɥɢɬɟ: 
ɚ) sin 2400 
ɛ) tg 3000 

ɜ) sin 





 

6

 tg 





 

42


 

ɝ) sin 





 

42


cos 






 

42

3 
tg 






 

6

  

ȼɚɪɢɚɧɬ 2 
1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɣ: 
ɚ) cos (-900) 
ɛ) sin (-450) 
ɜ) ctg (-300) 
2. ȼɵɱɢɫɥɢɬɟ: 
ɚ) cos 1200 
ɛ) ctg 2250 

ɜ) cos 





 

32


ctg 






 

32


 

ɝ) cos 





 

4

 sin 





 

42

3 
cos 






 

62

3 
 

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 3 

ȼɚɪɢɚɧɬ 1 
 
1. ȼɵɱɢɫɥɢɬɟ: 
ɚ)  3 sin

6


 - tg

4


 

ɛ)  sin 2100 
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ɜ)  tg (-1350) 
 
2. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 
ɚ)  (1 – cos)  (1 + cos) 

ɛ)  cos( 


2

3
) sin(   ) 

ɜ)  sin(   ) sin   cos  

ɝ)  cos2 + 2sin2   

3. Ⱦɨɤɚɠɢɬɟɬɨɠɞɟɫɬɜɨ: 
xsin

1
 - cosx ctgx= sinx 

4. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:   (1 – cos2 ) tg(
2

 - ) 

 
ȼɚɪɢɚɧɬ2 
 
1. ȼɵɱɢɫɥɢɬɟ: 
ɚ)  3 sin

6

  - tg
4

  

ɛ)  sin 2100 
ɜ)  tg (-1350) 
 
2. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 
ɚ)  (1 – cos)  (1 + cos) 

ɛ)  cos( 


2

3
) sin(   ) 

ɜ)  sin(   ) sin   cos  

ɝ)  cos2 + 2sin2   

3. Ⱦɨɤɚɠɢɬɟɬɨɠɞɟɫɬɜɨ:  
xsin

1
 - cosx ctgx= sinx 

4. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:  (1 – cos2 ) tg(
2


- ) 

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 4 

ȼɚɪɢɚɧɬ1 
1. ȼɵɱɢɫɥɢɬɟ: 
ɚ) arcsin (- 0,5) 

ɛ) arcsin
2

2
- arccos(

2

2
 ) 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ) sinx =  
2

2
  

ɛ) sin2x =  1 

ɜ) cos 3x =
2

3
  

ɝ) tgx = 3  
 
3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) 2 cos2 x - cos x- 1 = 0 

ɛ) sin2 x + 3  sinx cosx =  0 
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ɜ) sin2x + sinxcosx =  2 cos2 x 
 
ȼɚɪɢɚɧɬ2 
1. ȼɵɱɢɫɥɢɬɟ: 
ɚ) arccos (- 0,5) 

ɛ) arccos
2

3
 -  arcsin (

2

3
 ) 

2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ) sinx =  
2

2
 

ɛ) sin2x =  - 1 

ɜ) cos 3x =
2

3
 

ɝ) tgx = - 3  

 
3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) 2sin2 x -  sinx – 1 = 0 

ɛ) cos2 x - 3  sinx cosx =  0 
ɜ) sin2 x - 2sinx cosx =  3 cos2 x 

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ «ɉɨɧɹɬɢɹ ɥɨɝɚɪɢɮɦɚ. ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ» 

ȼ-1. 

1.ȼɵɱɟɫɥɢɬɟ: ɚ) logଶ ͺ; ɛ)logସ ͳ; ɜ)logହ ଵଶହ; ɝ)logπ π ; ɞ)logх χଶ 

2. ɇɚɣɞɢɬɟ: ɚ) logଷ х = ͵;  ɛ) logଷ х = −͵;  ɜ) lgx=-2; ɝ) logх ͳ = ʹ 

3. ɋɮɨɪɦɢɪɭɣɬɟ ɩɨ ɨɫɧɨɜɚɧɢɸ 2:  ɚ) ͺaଷ;     ɛ) ʹa√b 

4.ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ: ɚ) lg34 - lg3.4; ɛ) lg4+lg25; 

ȼ-2. 

1.ȼɵɱɟɫɥɢɬɟ: ɚ) logଶ ͳ; ɛ)logସ Ͷ; ɜ)logହ ଵଵଶହ  ; ɝ)log˃ ˃ ; ɞ)logх χଷ 

2. ɇɚɣɞɢɬɟ: ɚ) logଷ х = ʹ;  ɛ) logଷ х = −ʹ;  ɜ) lgx=-3; ɝ) logх ʹͷ = ʹ 

3. ɋɮɨɪɦɢɪɭɣɬɟ ɩɨ ɨɫɧɨɜɚɧɢɸ 2:  ɚ) ͳaଶ;     ɛ) Ͷa√b 

4.ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ: ɚ) log଼ ͳ-log଼ Ͷ; ɛ) lg40+lg25; 

ȼ-3. 

1.ȼɵɱɟɫɥɢɬɟ: ɚ) logଶ Ͷ; ɛ)logସ Ͷ; ɜ)logହ ଵଶହ; ɝ)logπ π; ɞ)logх χସ 

2. ɇɚɣɞɢɬɟ: ɚ) logଷ х = ͳ; ɛ) logଷ х = −ͳ; ɜ) lgx=-1; ɝ) logх ʹͷ = ʹ 

3. ɋɮɨɪɦɢɪɭɣɬɟ ɩɨ ɨɫɧɨɜɚɧɢɸ 2:  ɚ) ʹaଷ;     ɛ) Ͷa√b 
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4.ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ: ɚ) lg340 - lg3.4; ɛ) lg40+lg25; 

ȼ-4. 

1.ȼɵɱɟɫɥɢɬɟ: ɚ) logଶ ͳʹͺ; ɛ)logସ Ͷ; ɜ)logହ ଵଶହ; ɝ)logπ π; ɞ)logх χହ 

2. ɇɚɣɞɢɬɟ: ɚ) logଷ х = −ʹ; ɛ) logଷ х = −Ͷ; ɜ) lgx=-3; ɝ) logх ͺͳ = ʹ 

3. ɋɮɨɪɦɢɪɭɣɬɟ ɩɨ ɨɫɧɨɜɚɧɢɸ 2:  ɚ) ͳʹͺaଶ;     ɛ) ͵ʹa√b 

4.ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ: ɚ)  log଼ ͵͵-logଷ ͳͳ 

ɛ) logଵଶ Ͷ+logଵଶ ͵; 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ «ɉɟɪɜɨɨɛɪɚɡɧɚɹ ɢ ɢɧɬɟɝɪɚɥ» 

ȼ-1 

1.Ɂɚɩɨɥɧɢɬɶ ɬɚɛɥɢɰɭ, ɝɞɟ F(б) ɨɞɧɚ ɢɡ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɞɥɹ ɮɭɧɤɰɢɣ П(x): 

f(x) 20 x x଼+2x-2 3Sin x+xସ Sin 2x 
F(x)      
 

2.ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: ∫ሺ ସ  хమ+ 3sinx) dx 

ȼ-2. 

1.Ɂɚɩɨɥɧɢɬɶ ɬɚɛɥɢɰɭ, ɝɞɟ F(б) ɨɞɧɚ ɢɡ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɞɥɹ ɮɭɧɤɰɢɣ П(x): 

f(x) 27 xଽ xଵ+2хଷ-5 2Sin x+xହ Sin 4x 
F(x)      
 

2.ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: ∫ሺ ଵ  хమ – 2cosx) dx 

B-3. 

1.Ɂɚɩɨɥɧɢɬɶ ɬɚɛɥɢɰɭ, ɝɞɟ F(б) ɨɞɧɚ ɢɡ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɞɥɹ ɮɭɧɤɰɢɣ П(x) : 

f(x) 35 x x-2x+3 cos x+xହ cos 2x 
F(x)      
 

2.ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: ∫ሺ ଷ  хమ+ 5cosx) dx 

B-4. 

1.Ɂɚɩɨɥɧɢɬɶ ɬɚɛɥɢɰɭ, ɝɞɟ F(б) ɨɞɧɚ ɢɡ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɞɥɹ ɮɭɧɤɰɢɣ П(x) : 

f(x) 43 xହ x+x-22 ͷsin x+xଷ 2sin 2x 
F(x)      
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2.ɇɚɣɞɢɬɟ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ: ∫ሺ ହ  хమ- 4sinx) dx 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ «ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ» 

ȼ-1 

1.Ʉɚɤɢɟ ɮɭɧɤɰɢɢ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦɢ: 

1) ɭ=ʹx;  2) ɭ=хଶ; 3) ɭ= ሺ−͵ሻх;  4)ɭ= ሺ√ʹሻх;5)ɭ=ሺͲ,ͷሻх; 6) ɭ=ሺଶଷሻх 

2.  Ʉɚɤɢɟ ɢɡ ɷɬɢɯ ɮɭɧɤɰɢɣ ɹɜɥɹɸɬɫɹ ɜɨɡɪɚɫɬɚɸɳɢɦɢ, ɤɚɤɢɟ ɭɛɵɜɚɸɳɢɦɢ? 

3. ɉɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ α ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɭ=αх ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ Ɋ(1;2); Ɇ(2;ସଽ) ? 

4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ɚ) ʹх= 32; ɛ)͵х−ଵ=27; ɜ) ͷ−х=25. 

ȼ-2 

1.Ʉɚɤɢɟ ɮɭɧɤɰɢɢ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦɢ: 

1) ɭ=͵x;  2) ɭ=хଷ; 3) ɭ= ሺ−ͷሻх;  4)ɭ= ሺ√͵ሻх;5)ɭ=ሺͲ,Ͷሻх; 6) ɭ=ሺଷସሻх 

2.  Ʉɚɤɢɟ ɢɡ ɷɬɢɯ ɮɭɧɤɰɢɣ ɹɜɥɹɸɬɫɹ ɜɨɡɪɚɫɬɚɸɳɢɦɢ, ɤɚɤɢɟ ɭɛɵɜɚɸɳɢɦɢ? 

3. ɉɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ α ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɭ=αх ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ Ɋ(2;9); Ɇ(-3;
ଵଶ) ? 

4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ɚ) ʹх= 64; ɛ)͵х−ଵ=81; ɜ) ͷ−х=125. 

ȼ-3 

1.Ʉɚɤɢɟ ɮɭɧɤɰɢɢ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦɢ: 

1) ɭ=Ͷx;  2) ɭ=хଶ; 3) ɭ= ሺ−ͷሻх;  4)ɭ= ሺ√Ͷሻх;5)ɭ=ሺͲ,ሻх; 6) ɭ=ሺଶହሻх 

2.  Ʉɚɤɢɟ ɢɡ ɷɬɢɯ ɮɭɧɤɰɢɣ ɹɜɥɹɸɬɫɹ ɜɨɡɪɚɫɬɚɸɳɢɦɢ, ɤɚɤɢɟ ɭɛɵɜɚɸɳɢɦɢ? 

3. ɉɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ α ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɭ=αх ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ Ɋ(1;2); Ɇ(-2;4) ? 

4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ɚ) ͵х= 81; ɛ)ʹх−ଵ=64; ɜ) ͷ−х=625. 

ȼ-4 

1.Ʉɚɤɢɟ ɮɭɧɤɰɢɢ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦɢ: 

1) ɭ=ͷx;  2) ɭ=хଶ; 3) ɭ= ሺ−ሻх;  4)ɭ= ሺ√ͷሻх;5)ɭ=ሺͲ,ͻሻх; 6) ɭ=ሺଷ଼ሻх 

2.  Ʉɚɤɢɟ ɢɡ ɷɬɢɯ ɮɭɧɤɰɢɣ ɹɜɥɹɸɬɫɹ ɜɨɡɪɚɫɬɚɸɳɢɦɢ, ɤɚɤɢɟ ɭɛɵɜɚɸɳɢɦɢ? 

3. ɉɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ α ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɭ=αх ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ Ɋ(1;2); Ɇ(2;ସଽ) ? 

4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: ɚ) ʹх= 128; ɛ)ͷх−ଵ=125; ɜ) х=343. 
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ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ «Ʌɨɝɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ» 

ȼ-1 

1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɭ=logଶ χ ɜ ɭɤɚɡɚɧɧɵɯ ɬɨɱɤɚɯ 

ɚ) ɯ=2      ɛ) ɯ= ଵଷଶɜ) ɯ=8 

2.ɇɚɣɞɢ ɧɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɭ=logଷ х ɩɪɢ ɯ ϵ Д1;9];        ɭ=logభయ х       

ɩɪɢ ɯ ϵ Д1;9]  

3.  ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ  ɭ=logሺͶх − ͳሻ 

4. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɝɪɚɮɢɤɭ ɭ=logସ х ɬɨɱɤɚ ɋ (16;2)? 

ȼ-2 

1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɭ=logଶ χ ɜ ɭɤɚɡɚɧɧɵɯ ɬɨɱɤɚɯ 

ɚ) ɯ=4        ɛ) ɯ= ଵସ       ɜ)ɯ=ͳ√ͳʹͺ 

2.ɇɚɣɞɢ ɧɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɭ=logସ х ɩɪɢ ɯ ϵ Д1;16] ɢ  ɭ=logభర х       ɩɪɢ 

ɯ ϵ Д1;16]  

3.  ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ  ɭ=logሺͷх − ͳሻ 

4. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɝɪɚɮɢɤɭ ɭ=logସ х ɬɨɱɤɚ ɋ (8;3)? 

ȼ-3 

1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɭ=logଶ χ ɜ ɭɤɚɡɚɧɧɵɯ ɬɨɱɤɚɯ 

ɚ) ɯ=16           ɛ) ɯ= ଵଵ ɜ)ɯ=ʹ 

2.ɇɚɣɞɢ ɧɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɭ=logమయ х ɩɪɢ ɯ ϵ Дଶ଼;
଼ଵଵ]   ɭ=logଷ х       ɩɪɢ ɯ 

ϵ Д1;9]  

3.  ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ  ɭ=logሺх − ͳሻ 

4. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɝɪɚɮɢɤɭ ɭ=logభఱ х ɬɨɱɤɚ ȼ (ଵହ;1)? 

ȼ-4 

1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɭ=logଷ χ ɜ ɭɤɚɡɚɧɧɵɯ ɬɨɱɤɚɯ 

ɚ) ɯ=3            ɛ) ɯ= ଵଶ ɜ)ɯ=ͺͳ 

2.ɇɚɣɞɢ ɧɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɭ=logହ х ɩɪɢ ɯ ϵ Д1;25]   ɭ=logభఱ х       ɩɪɢ ɯ 

ϵ Д1;25] 

3.  ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ  ɭ=logሺх − ͳሻ 

4. ɉɪɢɧɚɞɥɟɠɢɬ ɥɢ ɝɪɚɮɢɤɭ ɭ=logభఱ х ɬɨɱɤɚ ɋ (5;-1)? 
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ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ «Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ» 

ȼ-1 

1.ɇɚɣɞɢɬɟ ɯ: ɚ) logଷ х= logଶ х + logଶ ͵ + logଶ  

2.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: ɚ) logଶሺ͵ − хሻ = 0; b)logଷ ଶ -2logଷ х-3=0 

3.Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:logభరሺʹх − ͳሻ>-1 

ȼ-2 

1.ɇɚɣɞɢɬɟ ɯ: ɚ) logଷ х= logଷ ͳͺ – logଷ ʹ – logଷ ͵ 

2.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: ɚ) log,ଷሺͷ + ʹхሻ = 1; b)lgଶx+3lgx-4=0 

3.Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:logభయሺʹ − ͵хሻ<-2 

ȼ-3 

1.ɇɚɣɞɢɬɟ ɯ: ɚ) logହ х= logହ ͳͺ – logହ ʹ + logହ ͵ 

2.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: ɚ)logభమሺʹх − Ͷሻ = -2; b)logଷ ଶ х -10logଷ х+21=0 

3.Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:logభమሺʹх + ͳሻ>-2 

ȼ-4 

1.ɇɚɣɞɢɬɟ ɯ: ɚ) lgହ х=3 lg ʹ +2 lg ͵ 

2.Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: ɚ)lg ሺʹх + ͳሻ=lgx ; ɛ) lgଶx-4lgx-5=0 

3.Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:logమయሺʹ − ͷxሻ<-2 

ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ «ȼɵɱɢɫɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɵɯ» 
ȼɚɪɢɚɧɬ ɩɟɪɜɵɣ 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ) ɭ=хହ;    ɛ)ɭ=3 ;    ɜ)ɭ=ସх ;   ɝ) ɭ=3-2ɯ;  ɞ) ɭ=2√х+sinx 

2. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ)ɭ=ɯ · cosx ; ɛ) ሺ͵х + ͷሻସ;  ɜ) ɭ=√Ͷ + ͻх 

3. ȼɵɱɢɫɥɢɬɶ: f (x) (
πଷ), ɟɫɥɢ f(x)=2sinx+3xଶ-2πx+3 

4.ɋɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɜɟɞɟɧɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f(x)=хଶ ɜ ɬɨɱɤɟ х=-1 

      5.ɉɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɬɨɱɤɢ ɨɩɢɫɵɜɚɟɬɫɹ ɡɧɚɤɨɦ s=tହ − tଷ, ɝɞɟ t-ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɬɟɥɚ 
(ɜ ɫɟɤ.). ɇɚɣɬɢ ɟё ɫɤɨɪɨɫɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t=2c 

ȼɚɪɢɚɧɬ ɜɬɨɪɨɣ 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ) ɭ=хସ;    ɛ) ɭ=4;    ɜ)ɭ=− ଷх ;   ɝ) ɭ=3ɯ+2;  ɞ) ɭ=2 сosx −Ͷ√x.  

2. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ)ɭ=ɯ · sinx ; ɛ) y = ሺʹх − ͵ሻ ; 
ɜ) ɭ=√ͳͳ − ͷх 
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3. ȼɵɱɢɫɥɢɬɶ: f (x) (
π), ɟɫɥɢ f(x)=1.5xଶ- 

πxଶ +5-4cosx 

4. ɋɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɜɟɞɟɧɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f(x)=Ͷ√x ɜ ɬɨɱɤɟ х=4 

5. ɉɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɬɨɱɤɢ ɨɩɢɫɵɜɚɟɬɫɹ ɡɧɚɤɨɦ s=tସ − ʹtଶ, ɝɞɟ t-ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ 
ɬɟɥɚ (ɜ ɫɟɤ.). ɇɚɣɬɢ ɟё ɫɤɨɪɨɫɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t=3c 

ȼɚɪɢɚɧɬ ɬɪɟɬɢɣ 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ) ɭ=х;    ɛ)ɭ=2;    ɜ)ɭ=ହх;   ɝ) ɭ=3-2ɯ;  ɞ) ɭ=8√х+0,5cosx 

2. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ)ɭ=ɯ · tgx; ɛ) ሺͷх + ͳሻ;  ɜ) ɭ=si୬xx  

3. ȼɵɱɢɫɥɢɬɶ: f (x) (
π), ɟɫɥɢ f(x)=2cosx+xଶ-

πxଷ  +5 

4. ɋɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɜɟɞɟɧɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f(x)=хଷ ɜ ɬɨɱɤɟ х=2 

5. ɉɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɬɨɱɤɢ ɨɩɢɫɵɜɚɟɬɫɹ ɡɧɚɤɨɦ s=tସ − tଶ, ɝɞɟ t-ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɬɟ-
ɥɚ (ɜ ɫɟɤ.). ɇɚɣɬɢ ɟё ɫɤɨɪɨɫɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t=3c. 

ȼɚɪɢɚɧɬ ɱɟɬɜɟɪɬɵɣ 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ) ɭ=х;    ɛ)ɭ=5;    ɜ)ɭ=− х;   ɝ) ɭ=4ɯ+5;  ɞ) ɭ=sinx+ʹ√x 

2. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɢ: ɚ)ɭ=ɯ · tgx; ɛ) ሺ͵x − Ͷሻ;  ɜ) ɭ=c୭sxx  

3. ȼɵɱɢɫɥɢɬɶ: f (x) (
πଷ), ɟɫɥɢ f(x)=1.5xଶ+6sinx-πx+4 

4. ɋɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɜɟɞɟɧɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f(x)=4√x ɩɪɢ  х=1 

5. ɉɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɬɨɱɤɢ ɨɩɢɫɵɜɚɟɬɫɹ ɡɧɚɤɨɦ s=t − Ͷtସ, ɝɞɟ t-ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ 
ɬɟɥɚ (ɜ ɫɟɤ.). ɇɚɣɬɢ ɟё ɫɤɨɪɨɫɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t=2c. 

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ» 

 
ȼɚɪɢɚɧɬ ɩɟɪɜɵɣ 

Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) ʹх=32;   ɛ) Ͷଷ−ଶх=Ͷଶ−х;  ɜ)ሺଵଽ ሻх = ሺଷସሻହ; ɝ) ͵х+ଶ-͵х=72;  ɞ) ሺଵଶሻх=8√ʹ. 

ȼɚɪɢɚɧɬ ɜɬɨɪɨɣ 

Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) ͵х=27;   ɛ) ʹଵ+ହх=ʹସх;  ɜ)ሺଷሻଷ−ଶх = ሺସଽଽ ሻ−ଷ; ɝ)͵ଶх+ଶ+͵ଶх=30;  ɞ) ሺ ଵସሻх=√ଵ଼
. 

 
ȼɚɪɢɚɧɬ ɬɪɟɬɢɣ 

Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ)Ͷх=64;   ɛ)ʹх−ଶ=1;  ɜ)ሺଵଶହሻх+ଷ = ሺଵଶହସ ሻଶ; ɝ)ʹх+ଷ-ʹх=112;ɞ)ሺʹሻх−ଷ=
ଶ√ଶ. 

 
 
 

ȼɚɪɢɚɧɬ ɱɟɬɜёɪɬɵɣ 

Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ)ͷх=625;   ɛ)ଵ+ହх=ସх;  ɜ)ሺହሻଷ−ଶх = ሺଶହଷሻ−ଷ; ɝ)͵ଶх+ଶ+Ͷ ·͵х+ଵ=21;ɞ)ሺ ଵଵସସሻх=√ ଵଵଶ. 

 
ɋɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɩɨ ɬɟɦɟ « ɍɪɚɜɧɟɧɢɹ» 

ȼɚɪɢɚɧɬ ɩɟɪɜɵɣ 
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1.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) 2ɯ+5=-3ɯ-25; ɛ) ͵х=9; ɜ) lgx=1; ɝ)√х − =6 

2.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) ʹlogହଶx+ͷlogହ x +2=0; ɛ) (sinx- 
ଵଶ)(sinx+1)=0 

ȼɚɪɢɚɧɬ ɜɬɨɪɨɣ 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) -2ɯ-5=3ɯ-15; ɛ) ͷх=25; ɜ) lgx=2; ɝ)√ʹx + ͷఱ
=-1 

2.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) ͵ଶx −  · ͵x-27=0; ɛ) sinx+cosx=0 

ȼɚɪɢɚɧɬ ɬɪɟɬɢɣ 

1.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) 3ɯ+5=-3ɯ-25; ɛ) Ͷх=16; ɜ) lgx=3; ɝ) )√x − ͷయ
=-3 

2.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) ͵tgଶx+ʹtgx-1=0; ɛ) ͵−ଵ−x=ሺଵଷሻଶx+ଷ 

ȼɚɪɢɚɧɬ ɬɪɟɬɢɣ 

1.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) 2ɯ+5=-3ɯ-25; ɛ) ͷх=125; ɜ) lgx=-1; ɝ) )√−Ͷ + ͷxర
=2 

2.Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɹ: ɚ) ʹtgଶx+tgx-6=0; ɛ)sinଶx +sinxcosx=0 

 
ɄɈɇɌɊɈɅɖɇɕȿ ɊȺȻɈɌɕ ɉɈ ȼɋȿɆ ɌȿɆȺɆ ɄɍɊɋȺ 

 
Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɐɟɥɵɟ ɢ ɪɚɰɢɨɧɚɥɶɧɵɟ ɱɢɫɥɚ» 

ȼɚɪɢɚɧɬ 1 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɹ: (1,35-6ଵ଼ହ): (2
ସହ+0,2). 

2. Ɂɚɩɢɫɚɬɶ ɱɢɫɥɚ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɜɢɞɟ: ɚ)743; ɛ) 74,3; ɜ) 0,0034. 
3. Ɉɤɪɭɝɥɢɬɟ ɞɨ ɞɟɫɹɬɵɯ:          74,546;          74,456;          0,7456. 

4. ɇɚɣɬɢ ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɱɢɫɟɥ: 12,5 ɤ 50. 
5. ɇɚɣɬɢ ɧɟɢɡɜɟɫɬɧɵɣ ɱɥɟɧ ɩɪɨɩɨɪɰɢɢ: ɯ:51,6=11,2:34,4. 

ȼɚɪɢɚɧɬ 2 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɹ: (-ଵ + ହଷ)·21 

2. Ɂɚɩɢɫɚɬɶ ɱɢɫɥɚ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɜɢɞɟ: ɚ)343;  ɛ) 29,4;  ɜ) 0,00042. 
3. Ɉɤɪɭɝɥɢɬɟ ɞɨ ɞɟɫɹɬɵɯ:          323,75 546;          4,456;         0,8456. 

4. ɇɚɣɬɢ ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɱɢɫɟɥ: 125 ɤ 500. 
5. ɇɚɣɬɢ ɧɟɢɡɜɟɫɬɧɵɣ ɱɥɟɧ ɩɪɨɩɨɪɰɢɢ: ,ସହу = ହଶ,. 

ȼɚɪɢɚɧɬ 3 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɹ: (ଽଶ + ଶଷ)·0,24. 
2. Ɂɚɩɢɫɚɬɶ ɱɢɫɥɚ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɜɢɞɟ: ɚ)564; ɛ) 723,45; ɜ) 0,00004. 
3. Ɉɤɪɭɝɥɢɬɟ ɞɨ ɞɟɫɹɬɵɯ:          272,458;          27,245;          0,576. 
4. ɇɚɣɬɢ ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɱɢɫɟɥ: 7 ɤ 25. 
5. ɇɚɣɬɢ ɧɟɢɡɜɟɫɬɧɵɣ ɱɥɟɧ ɩɪɨɩɨɪɰɢɢ: ,ଷ,ହ = уସ,ଶ. 

ȼɚɪɢɚɧɬ 4 
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1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɹ: (ଽ + ଵଵସ )·0,36. 
2. Ɂɚɩɢɫɚɬɶ ɱɢɫɥɚ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɜɢɞɟ: ɚ)272; ɛ)34,52; ɜ)0,00074. 
3. Ɉɤɪɭɝɥɢɬɟ ɞɨ ɞɟɫɹɬɵɯ:          723,548;          72,443;          0,5478. 
4. ɇɚɣɬɢ ɩɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɱɢɫɟɥ: 3,2 ɤ 1,28. 
5. ɇɚɣɬɢ ɧɟɢɡɜɟɫɬɧɵɣ ɱɥɟɧ ɩɪɨɩɨɪɰɢɢ: ଵଶ,ଷ = хସ,ଶ. 

 

  Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɫɧɨɜɵ ɬɪɢɝɨɧɨɦɟɬɪɢɢ» 
 

ȼɚɪɢɚɧɬ 1 

1) ȼɵɱɢɫɥɢɬɟ: ɚ) sin
�ସ ; ɛ) cos - 

ହ�ସ ; 

2) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɝɪɚɞɭɫɧɨɣ ɦɟɪɵ ɜ ɪɚɞɢɚɧɧɭɸ: ɚ) 1200 ɛ) 2200  ɜ) 3000  ɝ) 7650 

3) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɜ ɝɪɚɞɭɫɧɭɸ: ɚ) ଷ�ସ  ɛ) ଵଵ�ଷ  

4) ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: ctgt∙sin(-t)+ cos(2π – t) 

5) Ⱦɚɧɨ: sint=
ସହ;  

�ଶ<t<π. ȼɵɱɢɫɥɢɬɟ: cost; tgt; ctgt 

ȼɚɪɢɚɧɬ 2 

1) ȼɵɱɢɫɥɢɬɟ: ɚ) tg (- 
ଵଷ� ሻ; ɛ) ctg 13,5π; 

2) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɝɪɚɞɭɫɧɨɣ ɦɟɪɵ ɜ ɪɚɞɢɚɧɧɭɸ: ɚ) 1800 ɛ) 2100   

3) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɜ ɝɪɚɞɭɫɧɭɸ: ɚ) ହ�଼
 ɛ) �ଵଶ 

4) ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: tg(-t) ∙cos(t)- sin(4π – t) 

5) Ⱦɚɧɨ: cos t= – 
ସହ;  �< t <

ଷ�ଶ . ȼɵɱɢɫɥɢɬɟ: sin t; tg t; ctg t 

ȼɚɪɢɚɧɬ 3 

1) ȼɵɱɢɫɥɢɬɟ: ɚ) tg (
ଵଵ�ଷ ) ; ɛ) ctg (-3,5π) ; 

2) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɝɪɚɞɭɫɧɨɣ ɦɟɪɵ ɜ ɪɚɞɢɚɧɧɭɸ: ɚ) 3300 ɛ) 2700   

3) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɜ ɝɪɚɞɭɫɧɭɸ: ɚ) ଵଵ�ଵଶ  ɛ) ସ�ଽ  

4) ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: tg(t) ∙cos(–t) + sin(π + t) 

5) Ⱦɚɧɨ: cos t= – 
ଷହ;  

�ଶ< t < �. ȼɵɱɢɫɥɢɬɟ: sin t; tg t; ctg t 

ȼɚɪɢɚɧɬ 4 

1) ȼɵɱɢɫɥɢɬɟ: ɚ) tg (– 
ଵଵ�ଷ ሻ; ɛ) ctg 3,5π ; 

2) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɝɪɚɞɭɫɧɨɣ ɦɟɪɵ ɜ ɪɚɞɢɚɧɧɭɸ: ɚ) 1200 ɛ) 3600   

3) ɉɟɪɟɜɟɞɢɬɟ ɢɡ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɜ ɝɪɚɞɭɫɧɭɸ: ɚ) �ଵଶ ɛ) ସ�ଽ  

4) ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: ɫtg(–t) ∙sin(t) + cos(π + t) 

5) Ⱦɚɧɨ: cos t= – 
ଷହ;  

�ଶ< t < �. ȼɵɱɢɫɥɢɬɟ: cos t; tg t; ctg t 
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Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «ɉɪɹɦɵɟ ɢ ɩɥɨɫɤɨɫɬɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ» 
ȼɚɪɢɚɧɬ 1 

1. Ɍɨɱɤɢ Ⱥ, ȼ, ɋ ɢ Ⱦ ɧɟ ɥɟɠɚɬ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ. ȼɵɛɟɪɢɬɟ ɜɟɪɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ: 
     Ⱥ) ɩɪɹɦɚɹ Ⱥȼ ɩɚɪɚɥɥɟɥɶɧɚ ɩɪɹɦɨɣ ɋȾ; 
     Ȼ) ɩɪɹɦɚɹ Ⱥȼ ɩɟɪɟɫɟɤɚɟɬ ɩɪɹɦɭɸ ɋȾ; 
     ȼ) ɩɪɹɦɚɹ Ⱥɋ ɩɟɪɟɫɟɤɚɟɬ ɩɪɹɦɭɸ ȼȾ; 
     Ƚ) ɩɪɹɦɵɟ Ⱥɋ ɢ ȼȾ – ɫɤɪɟɳɢɜɚɸɳɢɟɫɹ. 
2. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ ɤɜɚɞɪɚɬɚ ɪɚɜɧɨ 4 ɫɦ, ɚ ɞɨ ɤɚɠɞɨɣ ɢɡ ɟɝɨ ɜɟɪɲɢɧ 
6 ɫɦ. ɇɚɣɞɢɬɟ ɞɢɚɝɨɧɚɥɶ ɤɜɚɞɪɚɬɚ. 

        Ⱥ) 52  ɫɦ; 
        Ȼ) 5 ɫɦ; 
        ȼ) 25  ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɑɟɪɟɡ ɤɨɧɰɵ ɨɬɪɟɡɤɚ Ⱥȼ, ɧɟ ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɥɨɫɤɨɫɬɶ α, ɢ ɬɨɱɤɭ ɋ – ɫɟɪɟɞɢɧɭ ɷɬɨɝɨ ɨɬɪɟɡɤɚ, 
ɩɪɨɜɟɞɟɧɵ ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɪɹɦɵɟ, ɩɟɪɟɫɟɤɚɸɳɢɟ ɩɥɨɫɤɨɫɬɶ α ɜ ɬɨɱɤɚɯ Ⱥ1, ȼ1 ɢ ɋ1 ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ. ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ɋɋ1, ɟɫɥɢ ȺȺ1 = 12 ɫɦ, ɚ ȼȼ1 = 6 ɫɦ. 
     Ⱥ) 6 ɫɦ; 
     Ȼ) 9 ɫɦ; 

     ȼ) 72  ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. ɉɥɨɫɤɨɫɬɶ α, ɩɚɪɚɥɥɟɥɶɧɚɹ ɫɬɨɪɨɧɟ ȼɋ ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ, ɩɟɪɟɫɟɤɚɟɬ ɫɬɨɪɨɧɵ Ⱥȼ ɢ Ⱥɋ ɜ 
ɬɨɱɤɚɯ Ɇ ɢ ɇ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ȼɋ, ɟɫɥɢ Ɇɇ = 6 ɫɦ, ɚ ȺɆ: Ɇȼ = 3: 5. 
     Ⱥ) 16 ɫɦ; 
     Ȼ) 4,8 ɫɦ; 
     ȼ)  12 ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. Ɍɨɱɤɚ Ⱥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɫɦ ɢ 5 ɫɦ ɨɬ ɞɜɭɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ α ɢ β. 
ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɫɤɢ Ⱥ ɞɨ ɩɪɹɦɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɩɥɨɫɤɨɫɬɟɣ α ɢ β. 

        Ⱥ) 34  ɫɦ; 
        Ȼ) 4 ɫɦ; 
        ȼ) 6 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. Ɍɨɱɤɢ Ɇ, ɇ ɢ Ɋ – ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɪɨɟɤɰɢɢ ɬɨɱɟɤ Ⱥ, ȼ ɢ Ⱦ ɧɚ ɩɥɨɫɤɨɫɬɶ α, ɩɪɢɱɟɦ ɬɨɱɤɚ Ⱦ 
ɩɪɢɧɚɞɥɟɠɢɬ ɨɬɪɟɡɤɭ Ⱥȼ. ɇɚɣɞɢɬɟ Ⱥȼ, ɟɫɥɢ Ɇɇ = 12 ɫɦ, ɇɊ = 8 ɫɦ, ɚ ȼȾ = 14 ɫɦ. 
     Ⱥ) 21 ɫɦ; 
     Ȼ) 28 ɫɦ; 
     ȼ) 24 ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɬɨɱɤɢ Ɇ ɞɨ ɜɟɪɲɢɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ (ɭɝɨɥ ɋ – ɩɪɹɦɨɣ) ɪɚɜ-
ɧɵ. Ʉɚɤɨɟ ɢɡ ɞɚɧɧɵɯ ɭɬɜɟɪɠɞɟɧɢɣ ɜɟɪɧɨ? 
        Ⱥ) ɩɥɨɫɤɨɫɬɢ ɆȺȼ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        Ȼ) ɩɥɨɫɤɨɫɬɢ Ɇȼɋ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        ȼ) ɩɥɨɫɤɨɫɬɢ ɆȺɋ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        Ƚ) ɭɫɥɨɜɢɹ Ⱥ – ȼ – ɧɟɜɟɪɧɵ. 

ȼɚɪɢɚɧɬ 2 
1. Ɍɨɱɤɢ Ⱥ, ȼ, ɋ ɢ Ⱦ  ɥɟɠɚɬ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ. ȼɵɛɟɪɢɬɟ ɜɟɪɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ: 
     Ⱥ) ɩɪɹɦɚɹ Ⱥȼ ɩɚɪɚɥɥɟɥɶɧɚ ɩɪɹɦɨɣ ɋȾ; 
     Ȼ) ɩɪɹɦɚɹ Ⱥȼ ɩɟɪɟɫɟɤɚɟɬ ɩɪɹɦɭɸ ɋȾ; 
     ȼ) ɩɪɹɦɚɹ Ⱥɋ ɩɟɪɟɫɟɤɚɟɬ ɩɪɹɦɭɸ ȼȾ; 
     Ƚ) ɩɪɹɦɵɟ Ⱥɋ ɢ ȼȾ – ɫɤɪɟɳɢɜɚɸɳɢɟɫɹ. 
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2. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ ɤɜɚɞɪɚɬɚ ɪɚɜɧɨ 4 ɫɦ, ɚ ɞɨ ɤɚɠɞɨɣ ɢɡ ɟɝɨ ɜɟɪɲɢɧ 
6 ɫɦ. ɇɚɣɞɢɬɟ ɞɢɚɝɨɧɚɥɶ ɤɜɚɞɪɚɬɚ. 

        Ⱥ) 102  ɫɦ; 
        Ȼ) 25  ɫɦ; 

        ȼ) 105  ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɑɟɪɟɡ ɤɨɧɰɵ ɨɬɪɟɡɤɚ Ɇɇ, ɧɟ ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɥɨɫɤɨɫɬɶ α, ɢ ɬɨɱɤɭ Ʉ – ɫɟɪɟɞɢɧɭ ɷɬɨɝɨ ɨɬɪɟɡɤɚ, 
ɩɪɨɜɟɞɟɧɵ ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɪɹɦɵɟ, ɩɟɪɟɫɟɤɚɸɳɢɟ ɩɥɨɫɤɨɫɬɶ α ɜ ɬɨɱɤɚɯ Ɇ1, ɇ1 ɢ Ʉ1 ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ. ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ɇɇ1, ɟɫɥɢ ɆɆ1 = 12 ɫɦ, ɚ ɄɄ1 = 6 ɫɦ. 
     Ⱥ) 12 ɫɦ; 
     Ȼ) 5 ɫɦ; 
     ȼ) 2ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. ɉɥɨɫɤɨɫɬɶ α, ɩɚɪɚɥɥɟɥɶɧɚɹ ɫɬɨɪɨɧɟ ɇɆ ɬɪɟɭɝɨɥɶɧɢɤɚ ɇɆɄ, ɩɟɪɟɫɟɤɚɟɬ ɫɬɨɪɨɧɵ ɆɄ; ɢ Ʉɇ ɜ 
ɬɨɱɤɚɯ Ⱦ ɢ ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ȼȾ, ɟɫɥɢ Ɇɇ = 14 ɫɦ, ɚ ɇȼ:ȼɄ = 4:3. 
     Ⱥ) 2 ɫɦ; 
     Ȼ) 10,5 ɫɦ; 
     ȼ)  6 ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. Ɍɨɱɤɚ Ⱥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɫɦ ɞɨ ɨɞɧɨɣ ɢɡ ɞɜɭɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ. 
ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɫɤɢ Ⱥ ɞɨ ɜɬɨɪɨɣ ɩɥɨɫɤɨɫɬɢ, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ Ⱥ ɞɨ ɩɪɹɦɨɣ ɩɟɪɟɫɟɱɟ-

ɧɢɹ ɩɥɨɫɤɨɫɬɟɣ ɪɚɜɧɨ 5  ɫɦ. 
        Ⱥ) 2 ɫɦ; 
        Ȼ) 2  ɫɦ; 
        ȼ) 1 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. Ɍɨɱɤɢ Ʉ, Ʌ ɢ ɋ – ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɪɨɟɤɰɢɢ ɬɨɱɟɤ Ɋ, ɏ ɢ Ɇ ɧɚ ɩɥɨɫɤɨɫɬɶ α, ɩɪɢɱɟɦ ɬɨɱɤɚ ɏ 
ɩɪɢɧɚɞɥɟɠɢɬ ɨɬɪɟɡɤɭ ɊɆ. ɇɚɣɞɢɬɟ Ɋɏ, ɟɫɥɢ Ʉɋ = 18 ɫɦ, Ʌɋ = 6 ɫɦ, ɚ ɊɆ = 24 ɫɦ. 
     Ⱥ) 16 ɫɦ; 
     Ȼ) 18 ɫɦ; 
     ȼ) 12 ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɬɨɱɤɢ Ɇ ɞɨ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ (ɭɝɨɥ ɋ – ɩɪɹɦɨɣ) ɪɚɜ-
ɧɵ. Ʉɚɤɨɟ ɢɡ ɞɚɧɧɵɯ ɭɬɜɟɪɠɞɟɧɢɣ ɜɟɪɧɨ? 
        Ⱥ) ɩɥɨɫɤɨɫɬɢ ɆȺȼ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        Ȼ) ɩɥɨɫɤɨɫɬɢ Ɇȼɋ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        ȼ) ɩɥɨɫɤɨɫɬɢ ɆȺɋ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        Ƚ) ɭɫɥɨɜɢɹ Ⱥ – ȼ – ɧɟɜɟɪɧɵ. 

 
 
 

ȼɚɪɢɚɧɬ 3 
1. Ɍɨɱɤɢ Ⱥ, ȼ, ɋ ɢ Ⱦ ɧɟ ɥɟɠɚɬ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ. ȼɵɛɟɪɢɬɟ ɭɬɜɟɪɠɞɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɟ ɦɨɠɟɬ 
ɛɵɬɶ ɜɟɪɧɵɦ: 
     Ⱥ) ɩɪɹɦɚɹ ȼɋ ɩɚɪɚɥɥɟɥɶɧɚ ɩɪɹɦɨɣ ȺȾ; 
     Ȼ) ɩɪɹɦɚɹ Ⱥɋ ɩɟɪɟɫɟɤɚɟɬ ɩɪɹɦɭɸ ȼȾ; 
     ȼ) ɩɪɹɦɚɹ ȺȾ ɩɟɪɟɫɟɤɚɟɬ ɩɪɹɦɭɸ ȼɋ; 
     Ƚ) ɩɪɹɦɵɟ Ⱥȼ ɢ ɋȾ – ɫɤɪɟɳɢɜɚɸɳɢɟɫɹ. 

2. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɪɚɜɧɨ 5  ɫɦ, ɚ ɞɨ ɤɚɠɞɨɣ ɢɡ 
ɟɝɨ ɜɟɪɲɢɧ 3 ɫɦ. ɇɚɣɞɢɬɟ ɞɢɚɝɨɧɚɥɶ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ. 
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        Ⱥ) 4 ɫɦ; 
        Ȼ) 2 ɫɦ; 
        ȼ) 5 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
3. ɑɟɪɟɡ ɤɨɧɰɵ ɨɬɪɟɡɤɚ ȿɊ, ɧɟ ɩɟɪɟɫɟɤɚɸɳɟɝɨ ɩɥɨɫɤɨɫɬɶ α, ɢ ɬɨɱɤɭ Ʌ – ɫɟɪɟɞɢɧɭ ɷɬɨɝɨ ɨɬɪɟɡɤɚ, 
ɩɪɨɜɟɞɟɧɵ ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɪɹɦɵɟ, ɩɟɪɟɫɟɤɚɸɳɢɟ ɩɥɨɫɤɨɫɬɶ α ɜ ɬɨɱɤɚɯ ȿ1, Ɋ1 ɢ Ʌ1 ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ. ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ɊɊ1, ɟɫɥɢ ȿȿ1 = 4 ɫɦ, ɚ ɅɅ1 = 14 ɫɦ. 
     Ⱥ) 24 ɫɦ; 

     Ȼ) 56  ɫɦ; 
     ȼ) 18ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. ɉɥɨɫɤɨɫɬɶ α, ɩɚɪɚɥɥɟɥɶɧɚɹ ɫɬɨɪɨɧɟ ɄɅ ɬɪɟɭɝɨɥɶɧɢɤɚ ɋɄɅ, ɩɟɪɟɫɟɤɚɟɬ ɫɬɨɪɨɧɵ Ʌɋ ɢ Ʉɋ ɜ 
ɬɨɱɤɚɯ Ɋ ɢ Ⱦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɨɬɪɟɡɤɚ ɊȾ, ɟɫɥɢ ɄɅ = 27 ɫɦ, ɚ ɄȾ: Ⱦɋ = 7: 2. 
     Ⱥ) 13,5 ɫɦ; 
     Ȼ) 6 ɫɦ; 
     ȼ)  7,5 ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. Ɍɨɱɤɚ Ⱥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2 ɫɦ ɢ 3 ɫɦ ɨɬ ɞɜɭɯ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ α ɢ β. 
ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɫɤɢ Ⱥ ɞɨ ɩɪɹɦɨɣ ɩɟɪɟɫɟɱɟɧɢɹ ɩɥɨɫɤɨɫɬɟɣ α ɢ β. 

        Ⱥ) 13 ɫɦ; 

        Ȼ) 5  ɫɦ; 
        ȼ) 3 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. Ɍɨɱɤɢ ɇ, Ⱦ ɢ ȼ – ɩɚɪɚɥɥɟɥɶɧɵɟ ɩɪɨɟɤɰɢɢ ɬɨɱɟɤ ȿ, ɋ ɢ Ɍ ɧɚ ɩɥɨɫɤɨɫɬɶ α, ɩɪɢɱɟɦ ɬɨɱɤɚ ɋ ɩɪɢ-
ɧɚɞɥɟɠɢɬ ɨɬɪɟɡɤɭ ȿɌ. ɇɚɣɞɢɬɟ ɋɌ, ɟɫɥɢ ɇȼ = 28 ɫɦ, Ⱦȼ = 8 ɫɦ, ɚ ȿɋ = 15 ɫɦ. 
     Ⱥ) 6 ɫɦ; 
     Ȼ) 7 ɫɦ; 
     ȼ) 8,4 ɫɦ; 
     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. Ɋɚɫɫɬɨɹɧɢɹ ɨɬ ɬɨɱɤɢ Ɇ ɞɨ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ȺȼɋȾ ɪɚɜɧɵ. Ʉɚɤɨɟ ɢɡ ɞɚɧɧɵɯ ɭɬɜɟɪɠɞɟ-
ɧɢɣ ɜɟɪɧɨ? 
        Ⱥ) ɩɥɨɫɤɨɫɬɢ ɆȺȼ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        Ȼ) ɩɥɨɫɤɨɫɬɢ Ɇȼɋ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        ȼ) ɩɥɨɫɤɨɫɬɢ ɆȺɋ ɢ Ⱥȼɋ – ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ; 
        Ƚ) ɭɫɥɨɜɢɹ Ⱥ – ȼ – ɧɟɜɟɪɧɵ. 

 
 
 
 
 
 

Ʉɨɧɬɪɨɥɶɧɵɣ  ɬɟɫɬ ɩɨ ɬɟɦɟ «Ɇɧɨɝɨɝɪɚɧɧɢɤɢ» 
ȼɚɪɢɚɧɬ 1 

1. ɋɤɨɥɶɤɨ ɞɢɚɝɨɧɚɥɟɣ ɭ ɫɟɦɢɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ? 
        Ⱥ) 21;                     
         Ȼ) 28;        
         ȼ) 14;         
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
2. Ȼɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 16 ɫɦ2, ɚ ɩɨɥɧɚɹ ɩɨɜɟɪɯ-
ɧɨɫɬɶ 48 ɫɦ2. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɩɪɢɡɦɵ. 
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        Ⱥ) 2 ɫɦ; 
        Ȼ) 4 ɫɦ; 
        ȼ) 1 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɩɨ ɬɪёɦ ɟɝɨ ɢɡɦɟɪɟɧɢɹɦ, 
ɪɚɜɧɵɦ 3 ɫɦ, 4 ɫɦ, 5 ɫɦ. 
        Ⱥ) 94 ɫɦ2;        
        Ȼ) 47 ɫɦ2;                        
        ȼ) 20 ɫɦ2;                                           

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. ɇɚɣɞɢɬɟ ɛɨɤɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɫɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ 
ɪɚɜɧɚ 2 ɫɦ, ɚ ɜɫɟ ɞɜɭɝɪɚɧɧɵɟ ɭɝɥɵ ɩɪɢ ɨɫɧɨɜɚɧɢɢ 30 0. 
        Ⱥ) 2 ɫɦ2; 

        Ȼ) 32  ɫɦ 2; 

        ȼ) 3  ɫɦ 2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɭɫɟɱɟɧɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 22  ɫɦ, ɚ ɫɬɨɪɨɧɵ ɨɫɧɨ-
ɜɚɧɢɹ 1 ɫɦ ɢ 4 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 
        Ⱥ) 20 ɫɦ2; 
        Ȼ) 10 ɫɦ2; 
        ȼ) 5 ɫɦ2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɲɟɫɬɢɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 4 ɫɦ, ɚ ɜɵɫɨɬɚ- 3 ɫɦ. ɇɚɣɞɢɬɟ 
ɨɛɴёɦ ɩɪɢɡɦɵ. 
        Ⱥ) 60ɫɦ3;                        
        Ȼ) 72ɫɦ3;                         
        ȼ) 76ɫɦ3;                              
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɛɨɤɨɜɨɟ ɪɟɛɪɨ ɪɚɜɧɨ 10 ɫɦ, ɚ 
ɫɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 28  ɫɦ. 
        Ⱥ) 256 ɫɦ3; 
        Ȼ) 224 ɫɦ3; 
        ȼ) 192 ɫɦ3; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

ȼɚɪɢɚɧɬ 2 
1. ɋɤɨɥɶɤɨ ɞɢɚɝɨɧɚɥɟɣ ɭ ɜɨɫɶɦɢɭɝɨɥɶɧɨɣ ɭɫɟɱɟɧɧɨɣ ɩɢɪɚɦɢɞɵ? 
        Ⱥ) 20;                     
         Ȼ) 28;        
         ȼ) 40;         
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. Ȼɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 327  ɫɦ 2, ɚ ɩɨɥɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

336  ɫɦ 2. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɩɪɢɡɦɵ. 

        Ⱥ) 33  ɫɦ; 

        Ȼ) 
2

33
 ɫɦ; 

        ȼ) 3 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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3. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɩɨ ɬɪёɦ ɟɝɨ ɢɡɦɟɪɟɧɢɹɦ, 
ɪɚɜɧɵɦ 4 ɫɦ, 4 ɫɦ, 6 ɫɦ. 
        Ⱥ) 92 ɫɦ2;        
        Ȼ) 128 ɫɦ2 ;                        
        ȼ) 96 ɫɦ2;                                           

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. ɇɚɣɞɢɬɟ ɛɨɤɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɫɬɨɪɨɧɚ ɨɫɧɨ-
ɜɚɧɢɹ ɪɚɜɧɚ 22  ɫɦ, ɚ ɜɫɟ ɞɜɭɝɪɚɧɧɵɟ ɭɝɥɵ ɩɪɢ ɨɫɧɨɜɚɧɢɢ 45 0. 
        Ⱥ) 28  ɫɦ 2; 
        Ȼ) 216  ɫɦ 2; 
        ȼ) 8 ɫɦ2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɭɫɟɱɟɧɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 12  ɫɦ, ɚ ɫɬɨɪɨɧɵ ɨɫɧɨɜɚ-
ɧɢɹ  ɫɦ ɢ 7 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 

        Ⱥ) 610  ɫɦ 2; 
        Ȼ) 20 ɫɦ2; 
        ȼ) 12 ɫɦ2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 32  ɫɦ, ɚ ɜɵɫɨɬɚ 5 ɫɦ. ɇɚɣɞɢɬɟ 
ɨɛɴёɦ ɩɪɢɡɦɵ. 

        Ⱥ) 318 ɫɦ3;                        

        Ȼ) 312 ɫɦ3;                         

        ȼ) 310 ɫɦ3;                              

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɇɚɣɞɢɬɟ ɛɨɤɨɜɨɟ ɪɟɛɪɨ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɟɟ ɨɛɴɟɦ ɪɚɜɟɧ 4 ɫɦ3, ɚ 
ɫɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 2  ɫɦ. 
        Ⱥ) 11  ɫɦ; 
        Ȼ) 8,9  ɫɦ; 
        ȼ) 4 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
ȼɚɪɢɚɧɬ 3 

1. ɋɤɨɥɶɤɨ ɞɢɚɝɨɧɚɥɟɣ ɭ ɞɟɜɹɬɢɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ? 
        Ⱥ) 54;                     
         Ȼ) 27;        
         ȼ) 81;         
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
2. Ȼɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 48 ɫɦ2, ɚ ɩɨɥɧɚɹ ɩɨɜɟɪɯ-
ɧɨɫɬɶ 56 ɫɦ2. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɩɪɢɡɦɵ. 
        Ⱥ) 2 ɫɦ; 
        Ȼ) 4 ɫɦ; 
        ȼ) 6 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɩɨ ɬɪёɦ ɟɝɨ ɢɡɦɟɪɟɧɢɹɦ, 
ɪɚɜɧɵɦ 10 ɫɦ, 2 ɫɦ, 5 ɫɦ. 
        Ⱥ) 120 ɫɦ2;        
        Ȼ) 160 ɫɦ2;                        
        ȼ) 80 ɫɦ2;                                           

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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4. ɇɚɣɞɢɬɟ ɛɨɤɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɫɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ 
ɪɚɜɧɚ 2 ɫɦ, ɚ ɜɫɟ ɞɜɭɝɪɚɧɧɵɟ ɭɝɥɵ ɩɪɢ ɨɫɧɨɜɚɧɢɢ 60 0. 

        Ⱥ) 316  ɫɦ 2; 

        Ȼ) 38  ɫɦ 2; 
        ȼ) 9 ɫɦ2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɭɫɟɱɟɧɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 32  ɫɦ, ɚ ɫɬɨɪɨɧɵ ɨɫɧɨɜɚ-
ɧɢɹ 2 ɫɦ ɢ 8 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 
        Ⱥ) 40 ɫɦ2; 
        Ȼ) 20 ɫɦ2; 
        ȼ) 10 ɫɦ2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. Ȼɨɤɨɜɨɟ ɪɟɛɪɨ ɩɪɚɜɢɥɶɧɨɣ ɲɟɫɬɢɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɨ 4 ɫɦ, ɚ ɫɬɨɪɨɧɚ 3 ɫɦ. ɇɚɣɞɢɬɟ 
ɨɛɴёɦ ɩɪɢɡɦɵ. 

        Ⱥ) 318 ɫɦ3;                        
        Ȼ) 72 ɫɦ3;                         
        ȼ) 80 ɫɦ3;                              
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɛɨɤɨɜɨɟ ɪɟɛɪɨ ɪɚɜɧɨ 3 ɫɦ, ɚ 
ɫɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 4 ɫɦ. 
        Ⱥ) 8 ɫɦ3; 

        Ȼ) 
3

1
5  ɫɦ 3; 

        ȼ) 
3

2
4  ɫɦ 3; 

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
ȼɚɪɢɚɧɬ 4 

1. ɋɤɨɥɶɤɨ ɞɢɚɝɨɧɚɥɟɣ ɭ ɭɫɟɱɟɧɧɨɣ ɲɟɫɬɢɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ? 
        Ⱥ) 12;                     
         Ȼ) 18;        
         ȼ) 24;         
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
2. Ȼɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 18 ɫɦ2, ɚ ɩɨɥɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 36 
ɫɦ2. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɩɪɢɡɦɵ. 
        Ⱥ) 2 ɫɦ; 

        Ȼ) 3  ɫɦ; 

        ȼ) 4 3  ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɩɨ ɬɪёɦ ɟɝɨ ɢɡɦɟɪɟɧɢɹɦ, 
ɪɚɜɧɵɦ 6 ɫɦ, 2 ɫɦ, 4 ɫɦ. 
        Ⱥ) 96 ɫɦ2 ;        
        Ȼ) 48 ɫɦ2 ;                        
        ȼ) 88 ɫɦ2  ; 

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. ɇɚɣɞɢɬɟ ɛɨɤɨɜɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɫɬɨɪɨɧɚ ɨɫɧɨ-
ɜɚɧɢɹ ɪɚɜɧɚ 2 ɫɦ, ɚ ɜɫɟ ɞɜɭɝɪɚɧɧɵɟ ɭɝɥɵ ɩɪɢ ɨɫɧɨɜɚɧɢɢ 60 0. 
        Ⱥ) 8 ɫɦ2; 
        Ȼ) 28  ɫɦ 2; 
        ȼ) 16 ɫɦ2; 
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        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɭɫɟɱɟɧɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 52  ɫɦ, ɚ ɫɬɨɪɨɧɵ ɨɫɧɨɜɚ-
ɧɢɹ 2 ɫɦ ɢ 4 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. 

        Ⱥ) 610  ɫɦ 2; 
        Ȼ) 22 ɫɦ2; 

        ȼ) 106  ɫɦ 2; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. Ȼɨɤɨɜɨɟ ɪɟɛɪɨ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɨ 34   ɫɦ, ɚ ɫɬɨɪɨɧɚ 5 ɫɦ. ɇɚɣɞɢɬɟ ɨɛɴ-
ёɦ ɩɪɢɡɦɵ. 
        Ⱥ) 75 ɫɦ3;                        
        Ȼ) 50 ɫɦ3;                         
        ȼ) 51,6 ɫɦ3;                              
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɇɚɣɞɢɬɟ ɛɨɤɨɜɨɟ ɪɟɛɪɨ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɟɫɥɢ ɟɟ ɨɛɴɟɦ ɪɚɜɟɧ 12 ɫɦ3, 
ɚ ɫɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɪɚɜɧɚ 3 ɫɦ. 

        Ⱥ) 19  ɫɦ; 
        Ȼ) 5,20  ɫɦ; 
        ȼ) 6 ɫɦ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «Ɍɟɥɚ ɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɪɚɳɟɧɢɹ» 
ȼɚɪɢɚɧɬ – 1 

1. Ɉɛɪɚɡɭɸɳɚɹ ɤɨɧɭɫɚ ɧɚɤɥɨɧɟɧɚ ɤ ɩɥɨɫɤɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɭɝɥɨɦ 300 ɢ ɪɚɜɧɚ 8 ɫɦ. ɇɚɣɞɢɬɟ 
ɩɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɭɫɚ. 
   Ⱥ) 8√3 ɫɦ; 
   Ȼ) 16√3 ɫɦ; 
   ȼ) 4√3 ɫɦ;  
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
2. ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɲɚɪɚ ɞɨ ɩɥɨɫɤɨɫɬɢ ɫɟɱɟɧɢɹ, ɟɫɥɢ ɪɚɞɢɭɫ ɲɚɪɚ ɪɚɜɟɧ 6 ɫɦ, ɚ ɪɚ-
ɞɢɭɫ ɫɟɱɟɧɢɹ ɪɚɜɟɧ 3√3 ɫɦ. 
   Ⱥ) 2√3 ɫɦ; 
   Ȼ) 4 ɫɦ; 
   ȼ) 3 ɫɦ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɵ, ɪɚɞɢɭɫ ɤɨɬɨɪɨɣ ɪɚɜɟɧ 4√3 ɞɦ. 
   Ⱥ) 48 π ɞɦ2; 
   Ȼ) 192 π ɞɦ2; 
   ȼ) 60√2 π ɞɦ2; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. Ȼɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 48 π ɫɦ2, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ – 6 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ 
ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ. 
   Ⱥ) 27 ɫɦ2; 
   Ȼ) 48 ɫɦ2; 
   ȼ) 36 ɫɦ2; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ɉɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 21 ɫɦ2, ɚ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ – 18 π ɫɦ2. ɇɚɣɞɢɬɟ 
ɨɛɴɟɦ ɰɢɥɢɧɞɪɚ. 
   Ⱥ) 9 π ɫɦ3;  
   Ȼ) 21 π ɫɦ3; 
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   ȼ) 63 π ɫɦ3; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. ɉɨ ɤɚɤɨɣ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɚ, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨɬɨɪɨɝɨ 
r, ɚ ɜɵɫɨɬɚ h? 
   Ⱥ) 4πrh; 
   Ȼ) 2πrh; 
   ȼ) πrh; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɉɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 12 ɫɦ2, ɚ ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɚ – 2 ɫɦ. ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ 
ɨɫɧɨɜɚɧɢɹ. 
   Ⱥ) 3√2 ɫɦ; 
   Ȼ) 4 ɫɦ; 
   ȼ) 3 ɫɦ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
8. Ɋɚɞɢɭɫɵ ɨɫɧɨɜɚɧɢɣ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɪɚɜɧɵ 12 ɫɦ ɢ 6 ɫɦ, ɚ ɨɛɪɚɡɭɸɳɚɹ ɧɚɤɥɨɧɟɧɚ ɤ ɩɥɨɫ-
ɤɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɭɝɥɨɦ 450. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɤɨɧɭɫɚ. 
   Ⱥ) 3 ɫɦ; 
   Ȼ) 4 ɫɦ; 
   ȼ) 6 ɫɦ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
9. Ɉɫɟɜɵɦ ɫɟɱɟɧɢɟɦ ɤɨɧɭɫɚ ɹɜɥɹɟɬɫɹ: 
   Ⱥ) ɤɪɭɝ; 
   Ȼ) ɤɜɚɞɪɚɬ; 
   ȼ) ɬɪɟɭɝɨɥɶɧɢɤ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
10. ɉɨ ɤɚɤɨɣ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɨɛɴɟɦ ɲɚɪɚ? 
 

ȼɚɪɢɚɧɬ – 2 
1. Ɉɛɪɚɡɭɸɳɚɹ ɤɨɧɭɫɚ ɧɚɤɥɨɧɟɧɚ ɤ ɩɥɨɫɤɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɭɝɥɨɦ 600 ɢ ɪɚɜɧɚ 4 ɫɦ. ɇɚɣɞɢɬɟ 
ɩɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɭɫɚ. 
   Ⱥ) 8√3 ɫɦ; 
   Ȼ) 16√3 ɫɦ; 
   ȼ) 4√3 ɫɦ;  
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
2. ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ ɲɚɪɚ, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɲɚɪɚ ɞɨ ɩɥɨɫɤɨɫɬɢ ɫɟɱɟɧɢɹ ɪɚɜɧɨ 3 ɫɦ, ɚ 
ɪɚɞɢɭɫ ɫɟɱɟɧɢɹ ɪɚɜɟɧ √7 ɫɦ. 
   Ⱥ) 2√3 ɫɦ; 
   Ȼ) 4 ɫɦ; 
   ȼ) 2,5 ɫɦ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɮɟɪɵ, ɪɚɞɢɭɫ ɤɨɬɨɪɨɣ ɪɚɜɟɧ 2√5 ɞɦ. 
   Ⱥ) 60 π ɞɦ2; 
   Ȼ) 120 π ɞɦ2; 
   ȼ) 80 π ɞɦ2; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4. Ȼɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 18 π ɫɦ2, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ – 3 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ 
ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ. 
   Ⱥ) 27 ɫɦ2; 
   Ȼ) 18 ɫɦ2; 
   ȼ) 36 ɫɦ2; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ɉɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 12 ɫɦ2, ɚ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ – 4 π ɫɦ2. ɇɚɣɞɢɬɟ 
ɨɛɴɟɦ ɰɢɥɢɧɞɪɚ. 
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   Ⱥ) 6 π ɫɦ3;  
   Ȼ) 12 π ɫɦ3; 
   ȼ) 8 π ɫɦ3; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. ɉɨ ɤɚɤɨɣ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɭɫɚ, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨ-
ɬɨɪɨɝɨ r, ɚ ɨɛɪɚɡɭɸɳɚɹ k? 
   Ⱥ) 4πrk; 
   Ȼ) 2πrk; 
   ȼ) πrk; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɉɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 20 ɫɦ2, ɚ ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɚ – 5 ɫɦ. ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ 
ɨɫɧɨɜɚɧɢɹ. 
   Ⱥ) 4 ɫɦ; 
   Ȼ) 8 ɫɦ; 
   ȼ) 2 ɫɦ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
8. Ɋɚɞɢɭɫɵ ɨɫɧɨɜɚɧɢɣ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɪɚɜɧɵ 10 ɫɦ ɢ 4 ɫɦ, ɚ ɨɛɪɚɡɭɸɳɚɹ ɧɚɤɥɨɧɟɧɚ ɤ ɩɥɨɫ-
ɤɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɭɝɥɨɦ 450. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɭɫɚ. 
   Ⱥ) 10,5 ɫɦ2; 
   Ȼ) 19 ɫɦ2; 
   ȼ) 21 ɫɦ2; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
9. Ɉɫɟɜɵɦ ɫɟɱɟɧɢɟɦ ɰɢɥɢɧɞɪɚ ɹɜɥɹɟɬɫɹ: 
   Ⱥ) ɤɪɭɝ; 
   Ȼ) ɩɪɹɦɨɭɝɨɥɶɧɢɤ; 
   ȼ) ɬɪɟɭɝɨɥɶɧɢɤ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
10. ɉɨ ɤɚɤɨɣ ɮɨɪɦɭɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɨɛɴɟɦ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ? 
 

Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «Ʉɨɨɪɞɢɧɚɬɵ ɢ ɜɟɤɬɨɪɵ» 
ȼɚɪɢɚɧɬ 1 

1. Ʉɚɤɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɨɱɟɤ ɥɟɠɢɬ ɜ YOZ: 
        Ⱥ) Ⱥ (0; 1; 1);                    
        Ȼ) ȼ ( 1; 2; 0);                 
        ȼ) ɋ (-1; 0; 5);                  
        Ƚ) D (1; 1; 2). 
2. Ɍɨɱɤɚ Ɇ – ɫɟɪɟɞɢɧɚ  ɨɬɪɟɡɤɚ Ⱥȼ. ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ȼ, ɟɫɥɢ Ⱥ(1; 3; -2), Ɇ(-2; 4; 5). 
        Ⱥ) ȼ (- 5; 5; 12);                
        Ȼ) ȼ (3; 5; 8);                 
        ȼ) ȼ (-1; 5; 7);                   
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3. ɍɝɨɥ ɦɟɠɞɭ ɟɞɢɧɢɱɧɵɦɢ ɜɟɤɬɨɪɚɦɢ ɚ  ɢ ɜ  ɪɚɜɟɧ 60 0. ɇɚɣɞɢɬɟ ɚɛɫɨɥɸɬɧɭɸ ɜɟɥɢɱɢɧɭ ɜɟɤɬɨɪɚ 

ɜɚ  . 
        Ⱥ) 1; 

        Ȼ) 3 ; 

        ȼ) 2 ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4.  ɇɚɣɞɢɬɟ ɞɥɢɧɭ ȺɆ – ɦɟɞɢɚɧɵ  ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ, ɟɫɥɢ Ⱥ (1;2;3), ȼ (6; 3; 6), ɋ (-2; 5; 2). 

        Ⱥ) 6 ;                       

         Ȼ) 2;                             
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         ȼ) 3;                            
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. Ʉɚɤɨɣ ɢɡ ɞɚɧɧɵɯ ɭɝɥɨɜ ɧɚɢɛɨɥɶɲɢɣ, ɟɫɥɢ Ⱥ ( 1; - 1; 1), ȼ ( 4; 2; 2), ɋ ( 3; 0; 1), Ⱦ ( 3; - 1; 2)? 
        Ⱥ) Ⱥȼɋ; 
        Ȼ) ȼɋȾ; 
        ȼ) ɋȾȺ; 
        Ƚ) ȾȺȼ. 
 

ȼɚɪɢɚɧɬ 2 
1. Ʉɚɤɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɨɱɟɤ ɥɟɠɢɬ ɜ ɏOZ: 
        Ⱥ) Ⱥ (0; - 1; 2);                    
        Ȼ) ȼ ( 1; - 2; 0);                 
        ȼ) ɋ (0; 0; - 1);                  
        Ƚ) D (1; 1; 3). 
2. Ɍɨɱɤɚ Ɇ – ɫɟɪɟɞɢɧɚ  ɨɬɪɟɡɤɚ Ⱥȼ. ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ Ɇ, ɟɫɥɢ Ⱥ(1; 3; -2), ȼ(- 5; 7; 8). 
        Ⱥ) Ɇ (- 2; 5; 5);                
        Ȼ) Ɇ (- 2; 5; 3);                 
        ȼ) Ɇ (3; 5; 5);                   
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3. ɍɝɨɥ ɦɟɠɞɭ ɟɞɢɧɢɱɧɵɦɢ ɜɟɤɬɨɪɚɦɢ ɚ  ɢ ɜ  ɪɚɜɟɧ 60 0. ɇɚɣɞɢɬɟ ɚɛɫɨɥɸɬɧɭɸ ɜɟɥɢɱɢɧɭ ɜɟɤɬɨɪɚ 

2 ɜɚ  . 

        Ⱥ) 7 ; 

        Ȼ) 3 ; 

        ȼ) 5 ; 

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4.  ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɋɄ – ɦɟɞɢɚɧɵ  ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ, ɟɫɥɢ Ⱥ (1;2;1), ȼ (- 4; 6; 3), ɋ (- 5; 2; 1). 

        Ⱥ) 2 6 ;                       
         Ȼ) 2;                             
         ȼ) 3;                            
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. Ʉɚɤɨɣ ɢɡ ɞɚɧɧɵɯ ɭɝɥɨɜ ɧɚɢɦɟɧɶɲɢɣ, ɟɫɥɢ Ⱥ (2; 0; 1), ȼ (1; 3; 6), ɋ ( 1; 8; 3), Ⱦ ( 4; 0; 0)? 
        Ⱥ) Ⱥȼɋ; 
        Ȼ) ȼɋȾ; 
        ȼ) ɋȾȺ; 
        Ƚ) ȾȺȼ. 

ȼɚɪɢɚɧɬ 3 
1. Ʉɚɤɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɨɱɟɤ ɥɟɠɢɬ ɜ ɏɈY: 
        Ⱥ) Ⱥ (3; 7; - 5);                    
        Ȼ) ȼ ( 2; - 2; 0);                 
        ȼ) ɋ (3; 0; 5);                  
        Ƚ) D (0; - 1; 2). 
2. Ɍɨɱɤɚ Ɇ – ɫɟɪɟɞɢɧɚ  ɨɬɪɟɡɤɚ Ⱥȼ. ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ȼ, ɟɫɥɢ Ⱥ(4; - 6; 2), Ɇ(5; - 3; 0). 
        Ⱥ) ȼ (6; 0; - 2);                
        Ȼ) ȼ (7; - 6; 1);                 
        ȼ) ȼ (1; - 3; - 2);                   
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3. ɍɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɚ  ɢ ɜ  ɪɚɜɟɧ 60 0. ɇɚɣɞɢɬɟ ɚɛɫɨɥɸɬɧɭɸ ɜɟɥɢɱɢɧɭ ɜɟɤɬɨɪɚ ɜɚ 2 , ɟɫɥɢ 

4ɚ  ɢ 2ɜ . 
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        Ⱥ) 10; 

        Ȼ) 132 ; 

        ȼ) 25 ; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4.ɇɚɣɞɢɬɟ ɞɥɢɧɭ ȺɄ – ɦɟɞɢɚɧɵ  ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ, ɟɫɥɢ Ⱥ (7; 5; - 1), ȼ (- 3; 2; 6), ɋ (9; 0; - 12). 

        Ⱥ) 63 ;                       

         Ȼ) 62 ;                             

         ȼ) 6;                            
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. Ʉɚɤɨɣ ɢɡ ɞɚɧɧɵɯ ɭɝɥɨɜ ɧɚɢɛɨɥɶɲɢɣ, ɟɫɥɢ Ⱥ (2; 0; 1), ȼ ( 0; - 1; 4), ɋ ( 3; - 1; - 2), Ⱦ ( 0; 2; 0)? 
        Ⱥ) Ⱥȼɋ; 
        Ȼ) ȼɋȾ; 
        ȼ) ɋȾȺ; 
        Ƚ) ȾȺȼ. 

ȼɚɪɢɚɧɬ 4 
1. Ʉɚɤɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɨɱɟɤ ɥɟɠɢɬ ɜ YOZ: 
        Ⱥ) Ⱥ (5; 6; - 1);                    
        Ȼ) ȼ (2; 1; 0);                 
        ȼ) ɋ (0; 0; 5);                  
        Ƚ) D (- 1;- 1; 2). 
2. Ɍɨɱɤɚ Ɇ – ɫɟɪɟɞɢɧɚ  ɨɬɪɟɡɤɚ Ⱥȼ. ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ Ɇ, ɟɫɥɢ Ⱥ (4; - 1; 0), ȼ(2; 5; - 6). 
        Ⱥ) Ɇ (3; 3; 3);                
        Ȼ) Ɇ (2; 3; - 2);                 
        ȼ) Ɇ (3; 2; - 3);                   
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3. ɍɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɚ  ɢ ɜ  ɪɚɜɟɧ 60 0. ɇɚɣɞɢɬɟ ɚɛɫɨɥɸɬɧɭɸ ɜɟɥɢɱɢɧɭ ɜɟɤɬɨɪɚ ɜɚ 23  , ɟɫɥɢ 

2ɚ  ɢ 1ɜ . 

        Ⱥ) 73 ; 

        Ȼ) 7 ; 

        ȼ) 72 ; 

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
4.ɇɚɣɞɢɬɟ ɞɥɢɧɭ ɋɄ – ɦɟɞɢɚɧɵ  ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ, ɟɫɥɢ Ⱥ (2;- 4;2), ȼ(-10; - 2; 14), ɋ (0; - 3; 5). 
Ⱥ) 5;                       

         Ȼ) 52 ;                             

         ȼ) 25 ;                            
         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5.Ʉɚɤɨɣ ɢɡ ɞɚɧɧɵɯ ɭɝɥɨɜ ɧɚɢɦɟɧɶɲɢɣ, ɟɫɥɢ Ⱥ(- 2; - 1; 2), ȼ( - 2; 2; - 1), ɋ( 1; - 1; 5), Ⱦ( 0; - 3; 0)? 
        Ⱥ) Ⱥȼɋ; 
        Ȼ) ȼɋȾ; 
        ȼ) ɋȾȺ; 
        Ƚ) ȾȺȼ. 
 

Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «Ʉɨɪɧɢ, ɫɬɟɩɟɧɢ ɢ ɥɨɝɚɪɢɮɦɵ» 
ȼɚɪɢɚɧɬ – 1 

1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ? 
   Ⱥ) ɭ = πɯ; 
   Ȼ) ɭ = ɯπ; 
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   ȼ) ɭ = ɯɯ; 
   Ƚ) ɭ = 2(3 – ɯ) ɯ. 
2. Ʉɚɤɨɣ ɥɨɝɚɪɢɮɦ ɹɜɥɹɟɬɫɹ ɧɚɬɭɪɚɥɶɧɵɦ? 
   Ⱥ) log5 ɯ; 
   Ȼ) log10 ɯ; 
   ȼ) loge ɯ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ȼɧɟɫɢɬɟ ɦɧɨɠɢɬɟɥɶ ɩɨɞ ɡɧɚɤ ɤɨɪɧɹ, ɟɫɥɢ b< 0: b3√b. 
   Ⱥ) 3√5b3; 
   Ȼ) 3√5b; 
   ȼ) - 3√5b3; 
   Ƚ) - 3√5b. 
4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ √ɯ + 1 = 1 – ɯ. 
   Ⱥ) 3; 
   Ȼ) 0; 
   ȼ) 0 ɢ 3; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ: 6 log3

2x – 12 log3x = 0. 
   Ⱥ) 9; 
   Ȼ) 18; 
   ȼ) 0; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: ln(x2 + 7x) ≤ ln 8. 
   Ⱥ) ( - 8; - 7) ɢ ( 0; 1); 
   Ȼ) ( - ∞; - 8) ɢ ( 0; 1); 
   ȼ) ( - 8; - 7); 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: log5 75 – lg10√100 – log5 15. 
   Ⱥ) 0,8; 
   Ȼ) 1,2; 
   ȼ) 1,4; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

ȼɚɪɢɚɧɬ – 2 
1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ? 
   Ⱥ) ɭ = sinxɯ; 
   Ȼ) ɭ = (√2)x; 
   ȼ) ɭ = ɯ√2; 
   Ƚ) ɭ = 2sinɯ. 
2. Ʉɚɤɨɣ ɥɨɝɚɪɢɮɦ ɹɜɥɹɟɬɫɹ ɞɟɫɹɬɢɱɧɵɦ? 
   Ⱥ) log6 ɯ; 
   Ȼ) lg ɯ; 
   ȼ) ln ɯ; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. ȼɧɟɫɢɬɟ ɦɧɨɠɢɬɟɥɶ ɩɨɞ ɡɧɚɤ ɤɨɪɧɹ, ɟɫɥɢ ɫ < 0: ɫ 4√2. 
   Ⱥ) 4√5ɫ4; 
   Ȼ) 4√2ɫ; 
   ȼ) - 4√2ɫ4; 
   Ƚ) - 4√2ɫ. 
4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ √2ɯ – 1 = 2 – ɯ . 
   Ⱥ) 5; 
   Ȼ) 1; 
   ȼ) 1 ɢ 5; 
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   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ:  lg2x – 2 lgx - 3 = 0. 
   Ⱥ) 100; 
   Ȼ) 10; 
   ȼ) – 3; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: log4(3x – x2) ≤ log4 2. 
   Ⱥ) ( 0; 1) ɢ ( 2; 3); 
   Ȼ) ( - ∞; 1) ɢ ( 2; 3); 
   ȼ) ( 1; 2); 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
7. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: log2 0,4 + log2 √2 + log2 10. 
   Ⱥ) 3,5; 
   Ȼ) 2,5; 
   ȼ) 3; 
   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ: «Ɏɭɧɤɰɢɢ, ɢɯ ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ» 
ȼɚɪɢɚɧɬ 1 

1. ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ 

     Ⱥ) ݕ =  ହ�మ�−ଷ  ; 

     Ȼ) ݕ = ଶݔ√  − ͺݔ + ͳʹ.  

2. ɂɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɸ ɢ ɩɨɫɬɪɨɢɬɶ ɟɟ ɝɪɚɮɢɤ: ݕ =  ସ�మ− ଶ�  . 

3. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = 3 sinx + 2. 

 

ȼɚɪɢɚɧɬ 2 
1. ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ 

     Ⱥ) ݕ =  �మ�+ ଷ  ; 

     Ȼ) ݕ = ଶݔ√  − ݔ −  ʹ.  

2. ɂɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɸ ɢ ɩɨɫɬɪɨɢɬɶ ɟɟ ɝɪɚɮɢɤ: ݕ =  ଶ�మ+ ଶ�  . 

3. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = 2cosx – 1. 

 

Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «ɍɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ» 
ȼɚɪɢɚɧɬ 1 

1. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ (2ɯ + 3)(ɯ2 + ɯ – 2) = 0. 
        Ⱥ) – 2,5; 
        Ȼ) 2; 
        ȼ) – 0,5; 
  Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .05
1

32
7

1

32
2

2
















ɯ
ɯ

ɯ
ɯ

 

        Ⱥ) 3,5; 
        Ȼ) – 4; 
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        ȼ) 7; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0

5

4

2

3





 ɯɯ
. 

        Ⱥ) (1; ∞); 
        Ȼ) (- ∞; 1); 
        ȼ) Д1; ∞); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 







.103)2(4

,16)14(3)13(2

ɯɯ
ɯɯ


 

        Ⱥ) ( -3,5; 2); 
        Ȼ) ɪɟɲɟɧɢɣ ɧɟɬ; 
        ȼ) Д - 3,5; 2); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ .11 ɯɯ   

        Ⱥ) 3; 
        Ȼ) 0; 
        ȼ) 0 ɢ 3; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .11213  ɯɯ  
        Ⱥ) 10; 
        Ȼ) 6; 
        ȼ) 12; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

7.Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 







.1)22lg(

,7

yx

ɭɯ
 

        Ⱥ) (5; - 2); 
        Ȼ) (9; 2); 
        ȼ) ( - 5; 2); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

ȼɚɪɢɚɧɬ 2 
1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ (3ɯ + 1)(2ɯ2 + ɯ – 3) = 0. 
        Ⱥ) – 0,5; 
        Ȼ) 1; 
        ȼ) 0,5; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .03
1

2
2

1

2
5

2
















ɯ
ɡ

ɯ
ɯ

 

        Ⱥ) 3; 
        Ȼ) – 7; 
        ȼ) 0,4; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0

2

3

3

2





 ɯɯ
. 

        Ⱥ) (- ∞; 0); 
        Ȼ) (- ∞; - 1); 
        ȼ) (- ∞; 0]; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 







.3)1(26

),12(74)4(421

ɯ
ɯɯɯ 

 

        Ⱥ) (- 2,5; 
3

1
); 

        Ȼ) ɪɟɲɟɧɢɣ ɧɟɬ; 
        ȼ) Д- 2,5; 

3

1
); 

        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ .212 ɯɯ   
        Ⱥ) 5; 
        Ȼ) 1; 
        ȼ) 1 ɢ 5; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

6. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .359  ɯɯ  
        Ⱥ) 3; 
        Ȼ) 5; 
        ȼ) 7; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

7.Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 







.4)62(

,232

2 yxlɨɨ
ɭɯ

 

        Ⱥ) (3; 
3

4
); 

        Ȼ) (4; 2); 
        ȼ) ( - 2; - 2); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

ȼɚɪɢɚɧɬ 3 
1. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ (4ɯ – 2)(2ɯ2 + ɯ – 1) = 0. 
        Ⱥ) – 2; 
        Ȼ) 1; 
        ȼ) 0; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .01
1

5
1

4
2










 

ɯ
ɯ

ɯ
ɯ

 

        Ⱥ) – 1,3; 
        Ȼ) – 2; 
        ȼ) – 1,25; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0

3

3

4

12





 ɯɯ
. 

        Ⱥ) (- ∞; - 0,9]; 
        Ȼ) (- ∞; - 0,9); 
        ȼ) ( - ∞; 1,5]; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 







.23(3775

),25(35)2(112

ɯɯ
ɯɯ


 

        Ⱥ) ( 0,25; + ∞); 
        Ȼ) ɪɟɲɟɧɢɣ ɧɟɬ; 
        ȼ) Д - 2; 0,25); 
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        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ .465  ɯɯ  
        Ⱥ) 11; 
        Ȼ) 2; 
        ȼ) 2 ɢ 11; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .256  ɯɯ  

        Ⱥ) 13; 
        Ȼ) 15; 
        ȼ) 12; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

7.Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 







.2)554(

,376

6 yxlɨɨ
ɭɯ

 

        Ⱥ) (4; 3); 
        Ȼ) (7,5; 6); 
        ȼ) ( - 3; - 3); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

ȼɚɪɢɚɧɬ 4 
1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ (6 – 3ɯ) ( - ɯ2  + ɯ + 3) = 0. 
        Ⱥ) – 3; 
        Ȼ) 3; 
        ȼ) 6; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .01
4

2
3

4

2
2

2










 

ɯ
ɯ

ɯ
ɯ

 

        Ⱥ) 1,5; 
        Ȼ) 

3

2
2 ; 

        ȼ) – 1,5; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0

4

32

5

42





 ɯɯ
. 

        Ⱥ) ( -15,5; ∞); 
        Ȼ) Д - 15,5; ∞); 
        ȼ) ( -  ∞; 15,5]; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 







).25(311314

),3(25)2(715

ɯɯ
ɯɯɯ 

 

        Ⱥ) ( - ∞; 6]; 
        Ȼ) ɪɟɲɟɧɢɣ ɧɟɬ; 
        ȼ) ( - ∞; 6); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ .243 ɯɯ   
        Ⱥ) 7; 
        Ȼ) 0; 
        ȼ) 0 ɢ 7; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

6. ɇɚɣɞɢɬɟ ɫɭɦɦɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ .3372  ɯɯ  

        Ⱥ) – 4,75; 
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        Ȼ) – 4,5; 
        ȼ) – 1,25; 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

7.Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 







.2)83(

,332

2
yxlɨɨ

ɭɯ
 

        Ⱥ) (3; 3); 
        Ȼ) (7; 8); 
        ȼ) (- 3; - 1); 
        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

 Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «ɉɪɨɢɡɜɨɞɧɚɹ ɢ ɟɟ ɩɪɢɦɟɧɟɧɢɟ» 
 

ȼɚɪɢɚɧɬ 1. 
1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɧɟɱɟɬɧɚɹ? 
     Ⱥ) y = tgx + sin 2x;                                                 
ȼ) y = x5 + x2;      
Ȼ) y = -x sin x;                         
Ƚ) y = ctg x + cos 2x. 
2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ y = x3 – 0,5 x2. 
     Ⱥ) y = x2 – x;                                                            
ȼ) y = x5 + x2; 
     Ȼ) y = x2 – 0,5 x;                                                       
Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ.  
3. ɇɚɣɞɢɬɟ y’ (1), ɟɫɥɢ y = (3 – x2)(x2 + 6). 
     Ⱥ) -1;                                        
ȼ) 14;  
     Ȼ) 2;                                                                          
Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. ȼɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ, ɩɪɨɢɡɜɨɞɧɚɹ ɤɨɬɨɪɨɣ 2)2(

1
'




x
y . 

     Ⱥ) 
2

1




x
y ;                                                          

 ȼ)
2

3





x

x
y ; 

     Ȼ)
x

x
y





2

3
;                            

 Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
5. ɇɚɣɞɢɬɟ f ’(x), ɟɫɥɢ f(x) = (3x – 2)6. 
     Ⱥ) 6(3ɯ – 2)5;                                                            
ȼ) 18(3ɯ – 2)5; 
     Ȼ) 6ɯ5;                                                                      
 Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ f ‘(x) = 0, ɟɫɥɢ f(x) = 0,125(x + 3)(x – 3)2. 
     Ⱥ) – 1 ɢ 3;                                                               
ȼ) ± 3; 
     Ȼ) – 1 ɢ – 3;                                                              
Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

7. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0
3

2


ɯ
ɯ

. 

     Ⱥ)     ;00;3 ;                 
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ȼ)   ;3 ; 

     Ȼ)     ;03; ;                                               

Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
8. Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɤɨɧɭ x(t) = 3t3 – t2 + 5t (ɩɟɪɟɦɟɳɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɜ 
ɦɟɬɪɚɯ). ɇɚɣɞɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 2 ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. 
     Ⱥ) 37 ɦ/ɫ ɢ 34 ɦ/ɫ2;                                                  
ȼ) 24 ɦ/ɫ ɢ 16 ɦ/ɫ2; 
     Ȼ) 27 ɦ/ɫ ɢ 22 ɦ/ɫ2;                  
Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
9. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = 2x – x2 + 2 ɜ ɬɨɱɤɟ ɯ0 = - 1. 
     Ⱥ) y = 4x + 3;                                                            
ȼ) y = 3x + 4; 
     Ȼ)  y = 4x + 5;                                                            
Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
10. ɇɚɣɞɢɬɟ ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = 2x3 – x2 ɜ ɬɨɱɤɟ ɯ0 = 2. 
     Ⱥ) 20;                                                                         
ȼ) 6; 
     Ȼ) 28;                                          
Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
ȼɚɪɢɚɧɬ 2 

1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɱɟɬɧɚɹ? 
     Ⱥ) y = tgx + sin 2x;                                                ȼ) y = 3x - x2;      
     Ȼ) y = -x sin x;                                                         Ƚ) в = tР б + Мos √2б. 
 

2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ 2
3

1 23  xxy . 

     Ⱥ) y = x2 + 2x + 2;                                                  ȼ) y =  x2 + 2ɯ; 
     Ȼ) y = x2 + x;                                                           Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ.  
 
3. ɇɚɣɞɢɬɟ y’ (- 1), ɟɫɥɢ y = (3ɯ – 7)(x3 + 2). 
     Ⱥ) -10;                                                                     ȼ) 4;  
     Ȼ) 2;                                                                         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

4. ȼɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ, ɩɪɨɢɡɜɨɞɧɚɹ ɤɨɬɨɪɨɣ 3)2(

1
'




x
y . 

     Ⱥ) 4)2(

1




x
y ;                                                     ȼ)  2

22

1




ɯ
y ; 

     Ȼ)  2
22

1




ɯ
y ;                                                     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
5. ɇɚɣɞɢɬɟ f ’(x), ɟɫɥɢ f(x) = (3 – 2ɯ)12. 
     Ⱥ) 12(3 – 2ɯ)11;                                                      ȼ) - 24(3 – 2ɯ)11; 
     Ȼ) 24(3 – 2ɯ)11;                                                       Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ f ‘(x) = 0, ɟɫɥɢ f(x) = (2x + 3)2(x – 3). 
     Ⱥ) ± 1,5;                                                                 ȼ) – 2 ɢ 3; 
     Ȼ) 1 ɢ 3;                                                                  Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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7. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0
2

2 2


ɯ
ɯ

. 

     Ⱥ)     ;22;0 ;                                                ȼ)  2; ; 

     Ȼ)  2; ;                                                            Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
8. Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɤɨɧɭ x(t) = 2t3 – 3t2 + 5 (ɩɟɪɟɦɟɳɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɜ 
ɦɟɬɪɚɯ). ɇɚɣɞɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 2 ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. 
     Ⱥ) 19 ɦ/ɫ ɢ 14 ɦ/ɫ2;                                                 ȼ) 12 ɦ/ɫ ɢ 18 ɦ/ɫ2; 
     Ȼ) 14 ɦ/ɫ ɢ 12 ɦ/ɫ2;                                                 Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
9. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = x – 2x2 - 1 ɜ ɬɨɱɤɟ ɯ0 =  1. 
     Ⱥ) y = - 3x - 6;                                                           ȼ) y = - 3x - 2; 
     Ȼ)  y = - 3ɯ - 4;                                                           Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
10. ɇɚɣɞɢɬɟ ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = ɯ2 – 3ɯ3 ɜ ɬɨɱɤɟ ɯ0 = 1. 
     Ⱥ) - 2;                                                                        ȼ)  - 9; 
     Ȼ) - 7;                                                                         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
ȼɚɪɢɚɧɬ 3 

1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɧɟɱɟɬɧɚɹ? 

     Ⱥ) 
xx

x
y

2

 ;                                                             ȼ) y = 3x3 - |x|;      

     Ȼ) y = -x2cosx;                                                       Ƚ) xxy 32  . 

2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ y = ɯ - x3 +7. 
     Ⱥ) y = 1 - 3x2;                                                         ȼ) y = 3x2 - 1; 
     Ȼ) y = 1 - x2;                                                            Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ.  
3. ɇɚɣɞɢɬɟ y’ (-2), ɟɫɥɢ y = (ɯ - 7)(-x2 + 2ɯ + 5). 
     Ⱥ) -1;                                                                       ȼ) - 36;  
     Ȼ) - 57;                                                                     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. ȼɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ, ɩɪɨɢɡɜɨɞɧɚɹ ɤɨɬɨɪɨɣ 3)2(

25,0
'




x
y . 

     Ⱥ) 4)1(4

1




ɯ
y ;                                                     ȼ) 2)1(8

1




ɯ
y ; 

     Ȼ) 2)1(

1




ɯ
y ;                                                      Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
5. ɇɚɣɞɢɬɟ f ’(x), ɟɫɥɢ f(x) = (3x + 4)6. 
     Ⱥ) 18(3ɯ + 4)5;                                                          ȼ) 18(3ɯ +4)6; 
     Ȼ) 6(3ɯ + 4)5;                                                             Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ f ‘(x) = 0, ɟɫɥɢ f(x) = (4ɯ + 3) ɯ3. 

     Ⱥ)  ± 3;                                                                      ȼ) 0__
16

9 ɢ ; 

     Ȼ) 0__
16

9 ɢ ;                                                             Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 

7. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 0
)1(2

2



ɯ
ɯ

. 

     Ⱥ)  1;0 ;                                                                     ȼ)  1; ; 

     Ȼ)     ;10; ;                                                   Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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8. Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɤɨɧɭ 
1

1
)(





t

t
tx  (ɩɟɪɟɦɟɳɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɜ ɦɟɬɪɚɯ). 

ɇɚɣɞɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. 
     Ⱥ) -0,5 ɦ/ɫ ɢ 0,5 ɦ/ɫ2;                                               ȼ) 1ɦ/ɫ ɢ 0ɦ/ɫ2; 
     Ȼ)  0,5 ɦ/ɫ ɢ – 0,5 ɦ/ɫ2;                                             Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
9. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = 2x2 – 3ɯ ɜ ɬɨɱɤɟ ɯ0= 2. 
     Ⱥ) y = 5x - 8;                                                             ȼ) y = 5x - 3; 
     Ȼ)  y = 5x – 11;                                                           Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

10. ɇɚɣɞɢɬɟ ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 
x

x
y

221
  ɜ ɬɨɱɤɟ ɯ0 = 2. 

     Ⱥ) 1,75;                                                                      ȼ) 2,25; 
     Ȼ) 2;                                                                            Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

 
ȼɚɪɢɚɧɬ 4 

1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɱɟɬɧɚɹ? 
     Ⱥ) y = - xtgx;                                                         ȼ) y = 5x +x2;      
     Ȼ) y =ɯ2 – ɯ cosx;                                                    Ƚ) y = ctg 2x + sin √2x. 
 
2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ y = 12x – x2 + x4. 
     Ⱥ) y = 12 – x + x3;                                                   ȼ) y = 12 - 2x + 4x3; 
     Ȼ) y = - x – x3;                                                          Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ.  
 
3. ɇɚɣɞɢɬɟ y’ (2), ɟɫɥɢ y = (x - 3)(- x3 + 2x). 
     Ⱥ) -1;                                                                       ȼ) 4;  
     Ȼ) 6;                                                                         Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

4. ȼɵɛɟɪɢɬɟ ɮɭɧɤɰɢɸ, ɩɪɨɢɡɜɨɞɧɚɹ ɤɨɬɨɪɨɣ 2)6(

1
'




x
y . 

     Ⱥ) 
6

1




x
y ;                                                          ȼ)

6

1




x
y ; 

     Ȼ) 3)6(

3




x
y ;                                                    Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
 
5. ɇɚɣɞɢɬɟ f ’(x), ɟɫɥɢ f(x) = (4 – ɯ)15. 
     Ⱥ) (4 – ɯ)14;                                                           ȼ) 15(4 - ɯ)14; 
     Ȼ) 4(4 – ɯ)14;                                                          Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ f ‘(x) = 0, ɟɫɥɢ f(x) = (ɯ – 3)3ɯ. 
     Ⱥ)  ± 3;                                                                 ȼ) – 0,75 ɢ - 3; 
     Ȼ) 0,75 ɢ 3;                                                            Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

7. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ 2
3

2


ɯ
ɯ

. 

     Ⱥ)   ; ;                                                        ȼ)     ;33; ; 

     Ȼ)  ;3 ;                                                             Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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8. Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɤɨɧɭ x(t) = 16√t + t2 (ɩɟɪɟɦɟɳɟɧɢɟ ɢɡɦɟɪɹɟɬɫɹ ɜ ɦɟɬ-
ɪɚɯ). ɇɚɣɞɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 4 ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. 
     Ⱥ) 19 ɦ/ɫ ɢ 1,5 ɦ/ɫ2;                                             ȼ) 12 ɦ/ɫ ɢ 1,5 ɦ/ɫ2; 
     Ȼ) 10 ɦ/ɫ ɢ 1,2 ɦ/ɫ2;                                             Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
9. ɇɚɩɢɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = 6ɯ – x2  ɜ ɬɨɱɤɟ ɯ0 = - 1. 
     Ⱥ) y = 8x + 3;                                                        ȼ) y = 8x + 7; 
     Ȼ)  y = 8x + 5;                                                        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
10. ɇɚɣɞɢɬɟ ɬɚɧɝɟɧɫ ɭɝɥɚ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = cos3,5x +2x ɜ ɬɨɱɤɟ     
ɯ0 = 0. 
     Ⱥ) 2;                                                                        ȼ) 0; 
     Ȼ) - 2;                                                                       Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

 

 Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «ɉɟɪɜɨɨɛɪɚɡɧɚɹ ɢ ɢɧɬɟɝɪɚɥ» 
ȼɚɪɢɚɧɬ 1 

1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɞɥɹ ɮɭɧɤɰɢɢ ɭ = 2ɯ3 – 3ɯ2? 
                        Ⱥ) 3ɯ2 – 6ɯ;                                         ȼ) ɯ4 – ɯ3; 
                        Ȼ) 0,5ɯ4 – ɯ3 + 5;                                 Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
 2.  ɇɚɣɞɢɬɟ ɨɛɳɢɣ ɜɢɞ ɩɟɪɜɨɨɛɪɚɡɧɵɯ F(x) ɞɥɹ ɮɭɧɤɰɢɢ ɭ = sin 2x. 

                        Ⱥ) ;2
2

1
cxɫɨs                               ȼ) sin2; 

                        Ȼ) – cos2x + c;     Ƚ) – sin2x. 
 
3.  Ⱦɥɹ ɮɭɧɤɰɢɢ f(x) = x2 + 2x – 1 ɧɚɣɞɢɬɟ F(1). 

                        Ⱥ) ;
3

1
2                                                ȼ) ;

3

1
 

                        Ȼ) ;
3

2
                                                  Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
4. Ⱦɥɹ ɮɭɧɤɰɢɢ ɭ = - 3ɯ2 + 2 ɧɚɣɞɢɬɟ ɩɟɪɜɨɨɛɪɚɡɧɭɸ, ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ 
Ɇ (1; 5). 
                       Ⱥ) ɭ = - 3ɯ2 + 2ɯ + 4;                           ȼ) ɭ = - ɯ3 + 2ɯ + 4; 
                       Ȼ) ɭ = - 3ɯ3 + 2ɯ + 5;                            Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
 5. Ʉɚɤɨɣ ɢɡ ɢɧɬɟɝɪɚɥɨɜ ɧɟɥɶɡɹ ɜɵɱɢɫɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɇɶɸɬɨɧɚ-Ʌɟɣɛɧɢɰɚ? 

                       Ⱥ) ;
0



tgxdx                                             ȼ)   ;
5

1

3  dxɯɯ  

                       Ȼ)  

2

0

;
4x

xdx
                                            Ƚ) 



0

.cos xdx  

 

 6. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ    .3
2

1

2  dxxx  

                       Ⱥ) 5,5;                                                    ȼ) – 5,5; 
                       Ȼ) 11;                                                      Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
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7. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ    
2

1

7
.32 dxɯ  

                       Ⱥ) ;
8

1                                                      ȼ) 0; 

                       Ȼ) ;
16

1                                                     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 

8. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ   

6

1

.
3

2

x

dx
 

                        Ⱥ) 4;                                                      ȼ) 10; 
                        Ȼ) 2;                                                       Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
 9. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ ɭ = 6ɯ, ɭ = 0, ɯ = 1, ɯ = 2. 
                        Ⱥ) 3;                                                      ȼ) 6; 
                        Ȼ)9;                                                        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
10. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɝɪɚɮɢɤɨɦ ɮɭɧɤɰɢɢ ɭ = ɯ2 – ɯ, ɭ = 0. 
                        Ⱥ) ;

6

1
                                                    ȼ) ;

3

1
 

                        Ȼ) ;
6

5
                                                     Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
ȼɚɪɢɚɧɬ 2 

1. Ʉɚɤɚɹ ɢɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɞɥɹ ɮɭɧɤɰɢɢ ɭ = 3ɯ3 – 2ɯ? 

                        Ⱥ) ;1
4

3 24  ɯɯ                                         ȼ) ɯ4 – 2ɯ2 + 3; 

                        Ȼ) ɯ4 – ɯ2 ;                                                    Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
 2.  ɇɚɣɞɢɬɟ ɨɛɳɢɣ ɜɢɞ ɩɟɪɜɨɨɛɪɚɡɧɵɯ F(x) ɞɥɹ ɮɭɧɤɰɢɢ ɭ = cos2x. 

                        Ⱥ) ;2sin
2

1
cx                                           ȼ) - sin2 + c; 

                        Ȼ) sin2x + c;                                                  Ƚ)  2sin2x + c. 
 
3.  Ⱦɥɹ ɮɭɧɤɰɢɢ f(x) = x3 - 4x + 1 ɧɚɣɞɢɬɟ F(1). 

                        Ⱥ) ;
4

3
                                                        ȼ) ;

4

1
1  

                        Ȼ) ;
3

3
2                                                          Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 
4. Ⱦɥɹ ɮɭɧɤɰɢɢ ɭ = 3 + 4x3 ɧɚɣɞɢɬɟ ɩɟɪɜɨɨɛɪɚɡɧɭɸ, ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ Ɇ 
(1; 1). 
                       Ⱥ) ɭ = x4 + 3x – 3;                                         ȼ) ɭ =  4ɯ4 + 3ɯ - 7; 
                       Ȼ) ɭ = x4;                                                        Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
 5. Ʉɚɤɨɣ ɢɡ ɢɧɬɟɝɪɚɥɨɜ ɧɟɥɶɡɹ ɜɵɱɢɫɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɇɶɸɬɨɧɚ-Ʌɟɣɛɧɢɰɚ? 

                       Ⱥ)   ;1
2

0
  ɯdбɯ                                             ȼ) ;1

2

0
  dxɯ  

                       Ȼ) 
  

2

0

2
;

1ɯ
xdx

                                                Ƚ) 
  

2

0

2
.

1x

xdx
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 6. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ    .
2

1

2  dxxx  

                       Ⱥ) ;
6

5
                                                           ȼ) 2; 

                       Ȼ) 
6

5 ;                                                               Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 

7. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ    
1

0

6
.21 dxx  

                       Ⱥ) ;
14

1                                                           ȼ) 0; 

                       Ȼ) ;
7

1                                                              Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

 

8. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ  
 

2

2

.
52x

dx
 

                        Ⱥ) 4;                                                             ȼ) 8; 
                        Ȼ) 2;                                                              Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
 9. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ ɭ = 2ɯ, ɭ = 0, ɯ = 1, ɯ = 3. 
                        Ⱥ)8;                                                              ȼ) 6; 
                        Ȼ)4;                                                               Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 
10. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɝɪɚɮɢɤɨɦ ɮɭɧɤɰɢɢ ɭ = 3ɯ2 – 6ɯ , ɭ = 0. 
                        Ⱥ) 2;                                                              ȼ) 6; 
                        Ȼ)4;                                                                Ƚ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

Ʉɨɧɬɪɨɥɶɧɵɣ ɬɟɫɬ ɩɨ ɬɟɦɟ «ɗɥɟɦɟɧɬɵ ɤɨɦɛɢɧɚɬɨɪɢɤɢ, ɫɬɚɬɢɫɬɢɤɢ ɢ ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ» 

ȼɚɪɢɚɧɬ 1 
1. ɋɤɨɥɶɤɨ ɞɜɭɡɧɚɱɧɵɯ ɱɢɫɟɥ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ ɰɢɮɪ 1, 3, 5, 7, 0? 

ɚ) 20; 
ɛ) 12; 
ɜ) 36; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
 

2. Ɍɪɢ ɩɨɪɨɫɟɧɤɚ – ɇɢɮ-ɇɢɮ, ɇɚɮ-ɇɚɮ ɢ ɇɭɮ-ɇɭɮ – ɪɟɲɢɥɢ ɩɨɫɬɪɨɢɬɶ ɫɜɨɢ ɞɨɦɢɤɢ ɜ 
ɪɚɡɧɵɯ ɦɟɫɬɚɯ – ɜɨɡɥɟ ɪɟɤɢ, ɜɨɡɥɟ ɥɟɫɚ ɢ ɜɨɡɥɟ ɝɨɪɵ. ɂɫɩɨɥɶɡɭɹ ɞɟɪɟɜɨ ɜɚɪɢɚɧɬɨɜ, ɨɩɪɟ-
ɞɟɥɢ, ɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ. 

ɚ) 6; 
ɛ) 12; 
ɜ) 18; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3.  ȼɵɱɢɫɥɢ .
!6!5

!11


 

ɚ) 647; 
ɛ) 124; 



48 
 

ɜ) 462; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. ȼ ɫɬɨɥɨɜɨɣ ɧɚ ɨɛɟɞ ɞɚɥɢ ɫɚɥɚɬ, ɩɟɪɜɨɟ, ɜɬɨɪɨɟ, ɱɚɣ ɢ ɚɩɟɥɶɫɢɧ. ɍɱɚɳɢɣɫɹ ɚɩɟɥɶɫɢɧ ɫɴɟɫɬ 
ɜ ɩɨɫɥɟɞɧɸɸ ɨɱɟɪɟɞɶ, ɚ ɨɫɬɚɥɶɧɵɟ ɛɥɸɞɚ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɩɨɪɹɞɤɟ. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɜɫɟ-
ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɛɟɞɚ. 

ɚ) 24; 
ɛ) 32; 
ɜ) 183; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. ȼ ɤɨɪɨɛɤɟ 7 ɰɜɟɬɧɵɯ ɤɚɪɚɧɞɚɲɟɣ ɢ 3 ɩɪɨɫɬɵɯ. ȼɵ ɜɵɬɚɫɤɢɜɚɟɬɟ 2 ɤɚɪɚɧɞɚɲɚ ɧɚɭɝɚɞ. 
ɇɚɣɞɢɬɟ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɵ ɜɵɬɚɳɢɬɟ 1 ɩɪɨɫɬɨɣ ɤɚɪɚɧɞɚɲ. 

ɚ) 123,0 ; 

ɛ) 056,0 ; 

ɜ) 009,0 ; 

ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. ȼɵɱɢɫɥɢɬɟ:˃ሻ �ૢ−ૡ�ૠ ;        ˄ሻ �ሺ� −� ሻ� .  
7. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɜ ɛɪɢɝɚɞɟ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɹɬɢ ɪɚɛɨɬɧɢɤɨɜ, ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ 

ɬɪɢ ɩɭɬɟɜɤɢ: ɜ ɞɨɦ ɨɬɞɵɯɚ, ɜ ɫɚɧɚɬɨɪɢɣ ɢ ɧɚ ɬɭɪɛɚɡɭ? 

8. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɭɜɟɡɬɢ ɫɨ ɫɤɥɚɞɚ 10 ɹɳɢɤɨɜ ɧɚ ɞɜɭɯ ɚɜɬɨɦɚɲɢɧɚɯ, ɟɫɥɢ ɧɚ 
ɤɚɠɞɭɸ ɚɜɬɨɦɚɲɢɧɭ ɝɪɭɡɹɬ ɩɨ 5 ɹɳɢɤɨɜ? 

ȼɚɪɢɚɧɬ 2 
1. ɋɤɨɥɶɤɨ ɞɜɭɡɧɚɱɧɵɯ ɱɢɫɟɥ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ ɰɢɮɪ 2, 3, 6, 9, 0? 

ɚ) 6; 
ɛ) 20; 
ɜ) 18; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. «ɉɪɨɤɚɡɧɢɰɚ Ɇɚɪɬɵɲɤɚ, Ɉɫɟɥ, Ʉɨɡɟɥ ɞɚ ɤɨɫɨɥɚɩɵɣ Ɇɢɲɤɚ» ɡɚɞɭɦɚɥɢ ɫɵɝɪɚɬɶ ɧɚ ɦɭɡɵ-
ɤɚɥɶɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɯ: ɝɢɬɚɪɟ, ɜɢɨɥɨɧɱɟɥɢ, ɬɪɭɛɟ ɢ ɛɚɪɚɛɚɧɟ. ɂɫɩɨɥɶɡɭɹ ɞɟɪɟɜɨ ɜɚɪɢɚɧ-
ɬɨɜ, ɨɩɪɟɞɟɥɢ, ɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ. 

ɚ) 6; 
ɛ) 32; 
ɜ) 28; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3.  ȼɵɱɢɫɥɢ .
!2!6

!9


 

ɚ) 252; 
ɛ) 128; 
ɜ) 180; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4. ȼ ɧɨɜɨɝɨɞɧɟɦ ɩɨɞɚɪɤɟ ɟɫɬɶ ɤɨɧɮɟɬɚ, ɹɛɥɨɤɨ, ɝɪɭɲɚ, ɛɚɧɚɧ ɢ ɚɩɟɥɶɫɢɧ. ȼɚɧɹ ɛɚɧɚɧ ɫɴɟɫɬ 
ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɚ ɩɨɬɨɦ ɜ ɩɪɨɢɡɜɨɥɶɧɨɦ ɩɨɪɹɞɤɟ. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɜɫɟɜɨɡɦɨɠɧɵɯ ɜɚɪɢ-
ɚɧɬɨɜ. 
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ɚ) 60; 
ɛ) 24; 
ɜ) 180; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. ȼ ɤɨɪɨɛɤɟ 4 ɨɪɟɯɚ ɢ 2 ɤɨɤɨɫɚ. ȼɵ ɜɵɬɚɫɤɢɜɚɟɬɟ 2 ɩɪɟɞɦɟɬɚ ɧɚɭɝɚɞ. ɇɚɣɞɢɬɟ ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɜɵ ɜɵɬɚɳɢɬɟ 1 ɤɨɤɨɫ. 

ɚ) 13,0 ; 

ɛ) 056,0 ; 

ɜ) 009,0 ; 

ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. ȼɵɱɢɫɥɢɬɟ:˃ሻ �ૢ+�ૢ�ૡ ;  ˄ሻ �ૠ ��ૠ .  
7. Ƚɪɭɩɩɚ ɢɡ 28 ɭɱɚɳɢɯɫɹ ɨɛɦɟɧɹɥɚɫɶ ɮɨɬɨɤɚɪɬɨɱɤɚɦɢ. ɋɤɨɥɶɤɨ ɜɫɟɝɨ ɛɵɥɨ ɪɨɡɞɚɧɨ ɮɨɬɨ-

ɤɚɪɬɨɱɟɤ? 

8. ȼ ɫɬɪɨɣɨɬɪɹɞɟ 15 ɫɬɭɞɟɧɬɨɜ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɢɯ ɦɨɠɧɨ ɪɚɡɛɢɬɶ ɧɚ 3 ɛɪɢɝɚɞɵ ɱɢɫ-
ɥɟɧɧɨɫɬɶɸ 3,7 ɢ5 ɱɟɥɨɜɟɤ? 

ȼɚɪɢɚɧɬ 3 
1. ɋɤɨɥɶɤɨ ɞɜɭɡɧɚɱɧɵɯ ɱɢɫɟɥ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ ɰɢɮɪ 1, 2, 3, 4, 5? 

ɚ) 65; 
ɛ) 12; 
ɜ) 25; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

2. ɉɹɬɟɪɵɦ ɭɱɟɧɢɤɚɦ ɡɚ ɤɨɧɬɪɨɥɶɧɭɸ ɪɚɛɨɬɭ ɩɨɫɬɚɜɢɥɢ ɜɫɟɦ ɪɚɡɧɵɟ ɨɰɟɧɤɢ. ɂɫɩɨɥɶɡɭɹ 
ɞɟɪɟɜɨ ɜɚɪɢɚɧɬɨɜ, ɨɩɪɟɞɟɥɢ, ɫɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ. 

ɚ) 120; 
ɛ) 34; 
ɜ) 18; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

3.  ȼɵɱɢɫɥɢ .
!6

!5!7 
 

ɚ) 624; 
ɛ) 840; 
ɜ) 188; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

4.  Ⱦɟɜɹɬɶ ɫɬɭɞɟɧɬɨɜ ɩɪɢɲɥɢ ɫɞɚɜɚɬɶ ɷɤɡɚɦɟɧ ɩɨ ɦɚɬɟɦɚɬɢɤɟ. Ɍɪɨɟ ɭɠɟ ɡɚɲɥɢ ɜ ɤɚɛɢɧɟɬ, ɚ 
ɨɫɬɚɥɶɧɵɟ ɟɳɟ ɬɨɥɶɤɨ ɝɨɬɨɜɹɬɫɹ. ɇɚɣɞɢɬɟ ɱɢɫɥɨ ɜɫɟɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɞɥɹ ɷɬɢɯ ɫɬɭ-
ɞɟɧɬɨɜ. 

ɚ) 60; 
ɛ) 120; 
ɜ) 180; 
ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 

5. ȼ ɤɚɪɦɚɧɟ 5 ɲɨɤɨɥɚɞɧɵɯ ɤɨɧɮɟɬ ɢ 3 ɤɚɪɚɦɟɥɶɤɢ  ɜɵ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜɵɬɚɫɤɢɜɚɟɬɟ 3 
ɤɨɧɮɟɬɵ. ɇɚɣɞɢɬɟ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɵ ɜɵɬɚɳɢɬɟ 1 ɲɨɤɨɥɚɞɧɭɸ ɤɨɧɮɟɬɭ. 
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ɚ) 09,0 ; 

ɛ) 056,0 ; 

ɜ) 129,0 ; 

ɝ) ɞɪɭɝɨɣ ɨɬɜɟɬ. 
6. ȼɵɱɢɫɥɢɬɟ: ˃ሻ �! − ሺ�+ሻ! ;  ˄ሻ ��ૢ − �ૡ. 
7. ȼ ɩɨɟɡɞɟ  ɜɚɝɨɧɨɜ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨ ɜɚɝɨɧɚɦ 6 ɩɪɨɜɨɞɧɢ-

ɤɨɜ, ɟɫɥɢ ɡɚ ɤɚɠɞɵɦ ɜɚɝɨɧɨɦ, ɡɚɤɪɟɩɥɹɟɬɫɹ ɨɞɢɧ ɩɪɨɜɨɞɧɢɤ? 

8. ɂɡ 12 ɤɪɚɫɧɵɯ ɢ 8 ɛɟɥɵɯ ɝɜɨɡɞɢɤ ɧɚɞɨ ɫɨɫɬɚɜɢɬɶ ɛɭɤɟɬ ɬɚɤ, ɱɬɨɛɵ ɜ ɧɟɦ ɛɵɥɢ 3 ɤɪɚɫɧɵɟ 
ɢ 2 ɛɟɥɵɟ ɝɜɨɡɞɢɤɢ. ɋɤɨɥɶɤɢɦɢ  ɫɩɨɫɨɛɚɦɢ  ɦɨɠɧɨ  ɫɨɫɬɚɜɢɬɶ ɬɚɤɨɣ  ɛɭɤɟɬ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɉɪɢɥɨɠɟɧɢɟ ȼ 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 1 
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Ɍɟɦɚ: Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɪɚɛɨɬɵ ɫ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɦɢ  ɮɨɪɦɭɥɚɦɢ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 
I. Ɉɫɧɨɜɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɨɠɞɟɫɬɜɚ. 

1. 1cossin 22  xx ; xx 22 cos1sin  ; xx 22 sin1cos   

2. 
x

x
tgx

cos

sin
  xtgxx cossin   

3. 
x

x
ctgx

sin

cos
  xctgxx sincos   

4. 1ctgxtgx 
ctgx

tgx
1

  ɢ 
tgx

ctgx
1

  

5. 
x

xtg
2

2

cos

1
1   

6. 
x

xctg
2

2

sin

1
1   

II. Ɏɨɪɦɭɥɵ ɫɥɨɠɟɧɢя. 
1.    sincoscossinsin   

2.    sincoscossinsin   

3.    sinsincoscoscos   

4.    sinsincoscoscos   

5.  



tgtg

tgtg
tg





1

 

6.  



tgtg

tgtg
tg





1

 

III. Ɏɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɢ ɩɨɥɨɜɢɧɧɨɝɨ ɚɪɝɭɦɟɧɬɨɜ. 
1.  cossin22sin   
2.  22 sincos2cos  ; 1cos22cos 2   ;  2sin212cos   

3. 



21

2
2

tg

tg
tg


  

4. 
2

cos1

2
sin

 
  

5. 
2

cos1

2
cos

 
  

6. 



cos1

cos1

2 


tg  

IV. Ɏɨɪɦɭɥɵ ɫɭɦɦɵ ɢ ɪɚɡɧɨɫɬɢ ɨɞɧɨɢɦɟɧɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. 
1. 

2
cos

2
sin2sinsin

 



  

2. 
2

sin
2

cos2sinsin
 




  

3. 
2

cos
2

cos2coscos
 




  

4. 
2

sin
2

sin2coscos
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5. 
 




coscos

sin




 tgtg  

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
 

1 ɜɚɪɢɚɧɬ 
 

2 ɜɚɪɢɚɧɬ 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: 
ɚ)

4
2

3
cos

6
sin


tg ;   

ɛ)  300210225cos315sin tgctg   

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: 
ɚ)

3
3

4
cos

4
sin


tg ; 

ɛ)  22545300sin210cos tgctg   

2. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 



45sin25sin45cos25cos

50sin120sin50cos120cos




; 

ɛ)
12

sin
12

cos 22 
  

2. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 



50sin80sin50cos80cos

25sin5cos25cos5sin




; 

ɛ)
8

sin
8

cos2


  

3. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɹ: 
ɚ)

      





  2

2

3
sinsin2 ctgtg

ɛ)



2cos4cos

2sin4sin


 ;  ɜ)




cossin2

cossin 44




 

3. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɹ: 
ɚ)

     







  2sin

2

3
sin2 ctgtg

ɛ)



sin3sin

cos3cos


 ;  ɜ)

2

2cos1

)cos(sin1







 

1. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ: 


 2cos
 ctgtg

ctg
 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ: 


sin1

2
cos

2
sin

2







   

 
3 ɜɚɪɢɚɧɬ 4 ɜɚɪɢɚɧɬ 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: 
ɚ)

43
cos

4
cos

2
sin


tg ; 

ɛ)  13545300cos225sin ctgtg   

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: 
ɚ)

6
sin

3
coscos

3
sin


 ; 

ɛ)  315300210sin135cos tgctg   

2. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 



7sin23cos7cos23sin

12sin18sin12cos18cos




;  

ɛ)




151

152
2tg

tg


 

 2. ȼɵɱɢɫɥɢɬɟ: 

ɚ) 



10sin20sin10cos20cos

5sin35cos5cos35sin




 

ɛ)




13731

1373

tgtg

tgtg




 

3. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɹ: 

ɚ) 





 






 






 

6
cos

32
sin

62

3 
tg  

ɛ)



cos3cos

sin3sin


 ;  ɜ)



ctgtg

tg


 

3. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɹ: 

ɚ) 





 






 






 

62

3
cos

3
2sin

42


ctg

 
ɛ)




6sin4sin

6cos4cos


  

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ: 




 2sin
 ctgtg

tg
 

4. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ: 
   2sin1cossin

2   
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 2 
 

Ɍɟɦɚ: Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɭɦɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ ɞɚɧɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɦɟ-
ɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ № 1, ɚ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧɧɵ-
ɦɢ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ. 
Зɧɚɤɢ ɡɧɚɱɟɧɢɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɨ ɱɟɬɜɟɪɬяɦ. 
 

   
Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢя. 
ȿɫɥɢ ɜ ɮɨɪɦɭɥɟ ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɢɢ ɢɦɟɟɬ ɜɢɞ:   2;

2

3
;;

2
; , ɬɨ ɞɚɧɧɵɟ 

ɮɨɪɦɭɥɵ ɧɚɡɵɜɚɸɬɫɹ ɮɨɪɦɭɥɚɦɢ ɩɪɢɜɟɞɟɧɢɹ. 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɮɨɪɦɭɥ ɩɪɢɜɟɞɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɚɜɢɥɚɦɢ: 
1. Ɂɧɚɤ ɮɭɧɤɰɢɢ, ɫɬɨɹɳɟɣ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɪɚɜɟɧɫɬɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɧɚɤɭ ɮɭɧɤ-

ɰɢɢ, ɫɬɨɹɳɟɣ ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɪɚɜɟɧɫɬɜɚ. 
2. ȿɫɥɢ ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɢɢ ɢɦɟɟɬ ɜɢɞ:   2; , ɬɨ ɧɚɡɜɚɧɢɟ ɮɭɧɤɰɢɢ ɧɟ ɦɟɧɹɟɬ-

ɫɹ. ȿɫɥɢ ɠɟ ɚɪɝɭɦɟɧɬ ɮɭɧɤɰɢɢ ɢɦɟɟɬ ɜɢɞ: 


2
;

2

3 , ɬɨ ɧɚɡɜɚɧɢɟ ɮɭɧɤɰɢɢ ɦɟ-

ɧɹɟɬɫɹ ɧɚ ɫɯɨɞɧɨɟ: sin ɧɚ cos , tg ɧɚ ctg  ɢ ɧɚɨɛɨɪɨɬ. 
 

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
1 ɜɚɪɢɚɧɬ 

 

1.  ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ:  4590cos60sin2 tg  

1) 132  ; 2) 13  ; 3) 3 ; 4)0  
 

2. ɋɪɚɜɧɢɬɟ ɫ ɧɭɥɟɦ ɜɵɪɚɠɟɧɢɹ: 120sin ; 195cos ; 
359ctg . 

1) + - - 2) - - + 3) + + - 4) + - + 

3. ȼɵɱɢɫɥɢɬɟ: 














234
cos6 22 

ctgtg  

1)12 ; 2) 33  ; 3)6 ; 4)0  
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4. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:    







 






2

3

cossin

ctg

 

1) 2cos ; 2) 2cos ; 3) 2sin ; 4) 2sin  
 

5. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 1cossin   ctg  

1) 0 ; 2) 2cos ; 3) 2sin ; 4) 2sin  
 

6. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 


cossin

cossin 22




 
1)  cossin  ; 2) 22ctg ; 3) 2tg ; 4) 25,0 ɫtР  

 
7. ȼɵɱɢɫɥɢɬɟ:  15cos15sin2   

1)
2

3
; 2)

4

1 ; 3) 3 ; 4)
2

1  

 

8. ȼɵɱɢɫɥɢɬɟ: 4

7
cos



 

1)
2

2
; 2)

2

2
 ; 3)

3

3
; 4)0  

 
9. ɉɪɟɞɫɬɚɜɢɜ 105 ɤɚɤ  4560  , ɜɵɱɢɫɥɢɬɟ 105sin  

1)
4

62 
; 2)

4

26 
; 3)

4

26 
; 4)

2

62 
 

 

10. Ⱦɚɧɨ:
5

3
sin  , ɝɞɟ

2

3  . ɇɚɣɞɢɬɟ 2tg . 

1)
7

6 ; 2)
5

3
3 ; 3)

7

5
1 ; 4)

7

3
3  

 
2 ɜɚɪɢɚɧɬ 

 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ:  180cos4530sin5  ctg  

1) 5,2 ; 2) 5,0 ; 
3)

2

35
; 4) 5,1  

2. ɋɪɚɜɧɢɬɟ ɫ ɧɭɥɟɦ ɜɵɪɚɠɟɧɢɹ: 187sin ; 125cos ; 
80tg  

1) + - + 2) - + + 3) - - + 4) - + - 
 

3. ȼɵɱɢɫɥɢɬɟ:
6

cos
2

3
sin30cos4

2
sin5 2 







  

1) 
4

3
2 ; 2)

4

1
4 ; 3)

4

3
4 ; 4)

4

3
1  
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 4. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:  
 







 







 












2

3

2

3
sin

cos
tg

tg  

1) 2tg ; 2) 2tg ; 3) 2ctg ; 4) 2ctg  

 

5. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 



cos

sincos

2cos



 

1) sin ; 2) sin ; 3) cos2 ; 4)  cos2sin   
 

6. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:



2

2

cos1

1sin




 

1) 2ctg ; 2) 2tg ; 3) 2tg ; 4) 2ctg  

 

7. ȼɵɱɢɫɥɢɬɟ:
8

sin
8

cos 22 
  

1) 22 ; 2) 2 ; 3)
2

2
; 4)0  

 
8. ȼɵɱɢɫɥɢɬɟ: 150cos  

1)
2

3
; 2)

2

1 ; 3)
2

3
 ; 4)

2

1
  

 
9. ɉɪɟɞɫɬɚɜɢɜ 15 ɤɚɤ  3045  , ɜɵɱɢɫɥɢɬɟ 15cos  

1)
4

62 
; 2)

4

26 
; 3)

4

26 
; 4)

2

62 
 

 

10. Ⱦɚɧɨ:
13

5
cos  , ɝɞɟ 


2

. ɇɚɣɞɢɬɟ 2ctg  

1)
10

1
1 ; 2)

120

119
 ; 3)

119

1
1 ; 4)

120

119  

 
3 ɜɚɪɢɚɧɬ 

 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ:  9060cos60sin2 ctg  

1)
2

3
 ; 2) 1

2

3
 ; 3)

2

3
; 4)0  

 

2. ɋɪɚɜɧɢɬɟ ɫ ɧɭɥɟɦ ɜɵɪɚɠɟɧɢɹ: 300sin ; 105cos ; 
70tg  

1) - + - 2) + + - 3) - - + 4) + - - 
 

3. ȼɵɱɢɫɥɢɬɟ:  
3

cos
2

sin402sin3 2  





 tg  
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1)
4

1
4 ; 2)

4

3
3 ; 3)

4

1
4 ; 4)

4

3
1  

 

4. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:    











 

sin3sin

2
2

3
sin1

 

1)
sin2

1 ; 2)1; 3)
sin2

1
 ; 4)0  

 
5. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 1cossin   ctg  

1) 1 ; 2)1; 3)0 ; 4) ɧɟɬ ɪɟɲ. 
 

6. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:






cos1

sin

cos1

sin





 

1) tg2 ; 2) ctg ; 3) ctg2 ; 4)1  

 
7. ȼɵɱɢɫɥɢɬɟ:  45cos45sin2   

1)1; 2) 0 ; 3) 1 ; 4) 2  
 

8. ȼɵɱɢɫɥɢɬɟ:
3

2
sin

  

1)
2

3
; 2)1; 3)0 ; 4)

2

3
  

 
9. ɉɪɟɞɫɬɚɜɢɜ 75 ɤɚɤ  3045  , ɜɵɱɢɫɥɢɬɟ 75sin  

1)
4

26 
; 2)

4

26 
; 3)

4

62 
; 4)

2

62 
 

 

10. Ⱦɚɧɨ:
5

4
cos  . ȼɵɱɢɫɥɢɬɟ 2cos  

1)
25

7
 ; 2)

25

7 ; 3)
15

4 ; 4)
15

4
  

 
4 ɜɚɪɢɚɧɬ 

 

1. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ:  270cos4590sin2  tg  

1) 3 ; 2)5 ; 3)0 ; 4) 4  
 

2. ɋɪɚɜɧɢɬɟ ɫ ɧɭɥɟɦ ɜɵɪɚɠɟɧɢɟ: 25sin ; 210cos ; 
105ctg  

1) - - + 2) + - - 3) - + - 4) + - + 
 

3. ȼɵɱɢɫɥɢɬɟ:  
 tg

3
sin

4
cos4 22  

1)
4

3
2  2)

4

3
2  3)0  4)1  
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4. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:






cos

sin1

sin1

cos 



 

1) tg ; 2)
cos

2 ; 3)
cos

2
 ; 4) sin  

5. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 1sincos   tg  

1) 2sin ; 2) 2sin ; 3) 2cos ; 4) 2cos  
 

6. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:   


 2
2

sin
2cos1

sin2



 

1) 2sin ;  2) 2sin ; 3) 2cos ; 4) 2cos  

 

7. ȼɵɱɢɫɥɢɬɟ:
12

sin
12

cos 22 
  

1)
2

3
; 2)

2

1 ; 3)
2

2
; 4)

2

3
  

 
8. ȼɵɱɢɫɥɢɬɟ: 300sin  

1)
2

3
 ;  2)

2

3
;  3)

2

1 ; 4)
2

1
  

 

9. ɉɪɟɞɫɬɚɜɶɬɟ 15 ɤɚɤ  3045   ɢ ɜɵɱɢɫɥɢɬɟ 15tg  

1)
13

31




; 2)
31

13




; 3)
13

13




; 4)
13

13




 

 

10. Ⱦɚɧɨ: 
5

3
sin  , 

2

  . ɇɚɣɬɢ 2sin . 

1)
25

24 ; 2)
24

25 ; 3)
25

24
  ; 4)

24

25
  

 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 3 

 
Ɍɟɦɚ: Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟ-

ɧɢɣ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 

I. Ɋɟɲɟɧɢɟ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 
ɍɪɚɜɧɟɧɢɟ Ɏɨɪɦɭɥɵ ɪɟɲɟɧɢɹ ɑɚɫɬɧɵɟ ɫɥɭɱɚɢ 

ax sin  
ɩɪɢ 1a   kax

k  arcsin1 , zk  

ɩɪɢ 1a  - ɪɟɲɟɧɢɣ ɧɟɬ 

0sin x ; kx  , zk  

1sin x ; kx 
2

2
 , zk  

1sin x ,  kx 
2

2
 , 

zk  

axcos  ɩɪɢ 1a nax 2arccos  , zn  0cos x ; nx 
2

2
 , zn  
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ɩɪɢ 1a  - ɪɟɲɟɧɢɣ ɧɟɬ 1cos x ; nx 2 , zn  
1cos x ; nx  2 , zn  

atgx  
a  - ɥɸɛɨɟ ɱɢɫɥɨ karctgax  , 

zk  

- 

actgx   
a  - ɥɸɛɨɟ ɱɢɫɥɨ karcctgax  , 

zk  

- 

 

 

 

II. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢя. 
ɍɪɚɜɧɟɧɢɟ ɋɩɨɫɨɛ ɪɟɲɟɧɢɹ Ɏɨɪɦɭɥɵ 

1. ɍɪɚɜɧɟɧɢɟ ɫɨɞɟɪɠɢɬ 
ɬɨɥɶɤɨ ɫɢɧɭɫɵ ɢɥɢ ɤɨɫɢ-
ɧɭɫɵ (ɫɢɧɭɫɵ ɢ ɤɨɫɢɧɭ-
ɫɵ) ɜɢɞɚ 

    0sinsin2  cxfbxfa  

    0coscos2  cxfbxfa  

ɢ ɬ.ɞ. 

ɍɪɚɜɧɟɧɢɟ ɫɜɨɞɢɬɫɹ ɤ ɤɜɚɞ-
ɪɚɬɧɨɦɭ (ɛɢɤɜɚɞɪɚɬɧɨɦɭ) ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɫɢɧɭɫɚ (ɤɨɫɢɧɭɫɚ) 

 22 cos1sin   
 22 sin1cos   

02  cbxax  

a

Db
x

2


  

2. Ɉɞɧɨɪɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ I 
ɫɬɟɩɟɧɢ ɜɢɞɚ  

0cossin  xbxa  
 0,0  ba  

Ⱦɟɥɟɧɢɟ ɨɛɟɢɯ ɱɚɫɬɟɣ ɧɚ 
0cos x . ɉɨɥɭɱɚɟɦ: 0 batgx  





tg
cos

sin  

3. Ɉɞɧɨɪɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ II 
ɫɬɟɩɟɧɢ ɜɢɞɚ 

    xfbxfa sinsin2
 

    0coscos 2  xfkxf  

Ⱦɟɥɟɧɢɟ ɨɛɟɢɯ ɱɚɫɬɟɣ ɧɚ 
0cos2 x . ɉɨɥɭɱɚɟɦ: 

  02  kbtgxxfatg  




cos

sin
tg  




2

2

cos

1
1  tg  

4. ɍɪɚɜɧɟɧɢɟ ɜɢɞɚ 
0 cbctgxatgx  

ɍɪɚɜɧɟɧɢɟ ɫɜɨɞɢɬɫɹ ɤ ɤɜɚɞ-
ɪɚɬɧɨɦɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɚɧɝɟɧ-

ɫɚ ɡɚɦɟɧɨɣ 
tgx

ctgx
1

  

1ctgxtgx  

tgx
ctgx

1
  

III. ɉɪɢɦɟɪɵ ɪɟɲɟɧɢя  ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ.  
1. 03cos6sin8 2  xx , 

  03cos6cos18 2  xx , 

05cos6cos8 2  xx  
ɉɭɫɬɶ tx cos , ɬɨɝɞɚ  

0568 2  tt  
19616036 D  

4

5

16

20

16

146
1 


t  

2

1

16

8

16

146
2 


t  

2

1
cos x        ɢ       

4

5
cos x  

2. 0cos3sin  xx  
ɬ.ɤ. ɟɫɥɢ 0cos x , ɬɨ ɢ 0sin x , ɚ 
ɷɬɨɝɨ ɛɵɬɶ ɧɟ ɦɨɠɟɬ.  
Ⱦɟɥɢɦ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ ɧɚ 

xcos : 

03 tgx , 

3tgx  

karctgx  3 , zk  

kx 


3
, zk  
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kx 
2

3

2
 ,        ɪɟɲɟɧɢɣ ɧɟɬ,  

zk           ɬ.ɤ. 1
4

5
  

Ɉɬɜɟɬ: k
2

3

2
 , zk . 

Ɉɬɜɟɬ: k


3
, zk  

 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

1 ɜɚɪɢɚɧɬ 
 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ)

2

1
sin x ; ɛ)

2

2

3
cos 

x
; ɜ) 22 xctg ; ɝ) 1

3







 


xtg  

 
2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɫɞɟɥɚɜ ɩɨɞɫɬɚɧɨɜɤɭ: 
ɚ) 03sin5sin2 2  xx ; ɛ) 522  ctgxtgx  

 
3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɦɟɬɨɞɨɦ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ: 
ɚ) 02sin3sin5  xx ; ɛ) 0sin7sin  xx  

 
4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨɪɨɞɧɨɫɬɶ: 
ɚ) 0cos3sin  xx ; ɛ) 0cos2cossin3sin 22  xxxx  

 
2 ɜɚɪɢɚɧɬ 

 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ)
2

3
cos x ; ɛ)

2

2

2
sin 

x
; ɜ) 32 xtg ; ɝ) 3

3







 


xctg  

 
2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɫɞɟɥɚɜ ɩɨɞɫɬɚɧɨɜɤɭ: 
ɚ) 04sin5cos2 2  xx ; ɛ) 833  ctgxtgx  

 
3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɦɟɬɨɞɨɦ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ: 
ɚ) 02sin4cos7  xx ; ɛ) 0cos5cos  xx  
 
4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨɪɨɞɧɨɫɬɶ: 
ɚ) 0cossin  xx ; ɛ) 0coscossin4sin3 22  xxxx  

 
3 ɜɚɪɢɚɧɬ 

 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ)
2

3
sin x ; ɛ)

2

1

2
cos 

x ; ɜ)
3

1
3 xctg ; ɝ) 1

4







 


xtg  

 
2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɫɞɟɥɚɜ ɩɨɞɫɬɚɧɨɜɤɭ: 
ɚ) 03sin2sin2  xx ; ɛ) 0322  tgxxtg  
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3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɦɟɬɨɞɨɦ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ: 
ɚ) 0cos3cos  xx ; ɛ) xx sin5sin   
 
4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨɪɨɞɧɨɫɬɶ: 

ɚ) xx 2sin22sin  ; ɛ) 0cos
3

3
sin  xx  

 
 

4 ɜɚɪɢɚɧɬ 
1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 

ɚ)
2

2
cos x ; ɛ)

2

3
2sin x ; ɜ) 03 xtg ; ɝ) 3

6







 


xctg  

 
2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɫɞɟɥɚɜ ɩɨɞɫɬɚɧɨɜɤɭ: 
ɚ) 0sin3cos2 2  xx ; ɛ) tgxxtg 21 2   

 
3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ ɦɟɬɨɞɨɦ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ: 
ɚ) xx cos2cos  ; ɛ) xx sin22sin   
 
4. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨɪɨɞɧɨɫɬɶ: 
ɚ) 0cos

2

1
sin  xx ; ɛ) 1cossin2sin4 2  xxx  

 
                                         ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 4 
Ɍɟɦɚ: Ɇɧɨɝɨɝɪɚɧɧɢɤɢ. 
ɐɟɥɶ: Ɂɧɚɬɶ ɮɨɪɦɭɥɵ ɜɵɱɢɫɥɟɧɢɹ ɛɨɤɨɜɨɣ ɢ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɡɦɵ, ɩɢɪɚ-
ɦɢɞɵ, ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ  ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ. 
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 
ɉɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ ɦɧɨɝɨɝɪɚɧɧɢɤɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɫɱɢɬɚɟɬɫɹ ɫɭɦɦɚ ɩɥɨɳɚ-
ɞɟɣ, ɜɯɨɞɹɳɢɯ ɜ ɷɬɭ ɩɨɜɟɪɯɧɨɫɬɶ ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ. 

Ɉɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɧɨɝɨ-
ɝɪɚɧɧɢɤɚ 

ɂɡɨɛɪɚɠɟɧɢɟ 
ɉɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɢ ɩɨɥ-

ɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
1. Ʉɭɛ 

 
 

 
V=a3 
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2. ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɩɚɪɚɥɥɟ-
ɥɟɩɢɩɟɞ 

 
 

 
 
V=a*b*c 
V=Sɨɫɧ*h 

3. ɉɪɢɡɦɚ 

 

 
 

V=Sɨɫɧ*h 
 

4. ɉɢɪɚɦɢɞɚ 

 

 
 

V=(1/3)*Sосн*h 
 

 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

1 ɜɚɪɢɚɧɬ 
 

1. Ɉɫɧɨɜɚɧɢɟɦ ɩɪɹɦɨɣ ɩɪɢɡɦɵ ABCDA1B1C1D1 ɹɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦ ABCD 

ɫɨ ɫɬɨɪɨɧɚɦɢ 6 ɫɦ ɢ 12 ɫɦ ɢ ɭɝɥɨɦ 60. Ⱦɢɚɝɨɧɚɥɶ B1D ɩɪɢɡɦɵ ɨɛɪɚɡɭɟɬ ɫ 
ɩɥɨɫɤɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ ɭɝɨɥ ɜ 30. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɢɡɦɵ. 

2. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 3 ɫɦ, ɚ ɭɝɨɥ ɦɟɠ-
ɞɭ ɛɨɤɨɜɨɣ ɝɪɚɧɶɸ ɢ ɨɫɧɨɜɚɧɢɟɦ ɪɚɜɟɧ 45. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

3. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ ɚ, ɚ ɛɨɤɨɜɚɹ 
ɝɪɚɧɶ ɧɚɤɥɨɧɟɧɚ ɤ ɩɥɨɫɤɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɭɝɥɨɦ . ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

2 ɜɚɪɢɚɧɬ 
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1. Ɉɫɧɨɜɚɧɢɟɦ ɩɪɹɦɨɣ ɩɪɢɡɦɵ ABCDA1B1C1D1 ɹɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦ  ABCD 

ɫɨ ɫɬɨɪɨɧɚɦɢ 4 ɫɦ ɢ 4 3 ɫɦ ɢ ɭɝɥɨɦ 30. Ⱦɢɚɝɨɧɚɥɶ AC1 ɩɪɢɡɦɵ ɨɛɪɚɡɭɟɬ ɫ 
ɩɥɨɫɤɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ ɭɝɨɥ ɜ 60. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɢɡɦɵ. 

2. ȼɵɫɨɬɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 3 ɫɦ, ɚ ɭɝɨɥ ɦɟɠɞɭ 
ɛɨɤɨɜɨɣ ɝɪɚɧɶɸ ɢ ɨɫɧɨɜɚɧɢɟɦ ɩɢɪɚɦɢɞɵ ɪɚɜɟɧ 45. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

3. Ɉɫɧɨɜɚɧɢɟ ɩɢɪɚɦɢɞɵ – ɤɜɚɞɪɚɬ ɫɨ ɫɬɨɪɨɧɨɣ ɚ. Ɉɞɧɚ ɢɡ ɛɨɤɨɜɵɯ ɝɪɚɧɟɣ ɩɟɪ-
ɩɟɧɞɢɤɭɥɹɪɧɚ ɨɫɧɨɜɚɧɢɸ, ɚ ɞɜɟ ɫɦɟɠɧɵɟ ɫ ɧɟɣ ɝɪɚɧɢ ɫɨɫɬɚɜɥɹɸɬ ɫ ɩɥɨɫɤɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ ɭɝɨɥ . ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

3 ɜɚɪɢɚɧɬ 
 

1. Ɉɫɧɨɜɚɧɢɟɦ ɩɪɹɦɨɣ ɩɪɢɡɦɵ ABCDA1B1C1D1 ɹɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦ  ABCD 

ɫɨ ɫɬɨɪɨɧɚɦɢ 6 ɫɦ ɢ 6 3 ɫɦ ɢ ɭɝɥɨɦ 150. Ⱦɢɚɝɨɧɚɥɶ B1D ɩɪɢɡɦɵ ɨɛɪɚɡɭɟɬ ɫ 
ɩɥɨɫɤɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ ɭɝɨɥ ɜ 60. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɩɪɢɡɦɵ. 

2. ɋɬɨɪɨɧɚ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 4 ɫɦ, ɚ ɭɝɨɥ ɦɟɠɞɭ ɛɨɤɨɜɵɦ 
ɪɟɛɪɨɦ ɢ ɨɫɧɨɜɚɧɢɟɦ ɪɚɜɟɧ 60. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚ-
ɦɢɞɵ. 

3. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ H, ɚ ɛɨɤɨɜɨɟ ɪɟɛɪɨ ɫɨ-
ɫɬɚɜɥɹɟɬ ɫ ɨɫɧɨɜɚɧɢɟɦ ɭɝɨɥ . ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢ-
ɞɵ. 

4 ɜɚɪɢɚɧɬ 
 

1. Ɉɫɧɨɜɚɧɢɟɦ ɩɪɹɦɨɣ ɩɪɢɡɦɵ ABCDA1B1C1D1 ɹɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦ ABCD 

ɫɨ ɫɬɨɪɨɧɚɦɢ 3 ɫɦ ɢ 6 ɫɦ ɢ ɭɝɥɨɦ 120. Ⱦɢɚɝɨɧɚɥɶ AC1 ɩɪɢɡɦɵ ɨɛɪɚɡɭɟɬ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ ɭɝɨɥ ɜ 30. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɡɦɵ. 

2. ȼɵɫɨɬɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 4 ɫɦ, ɚ ɭɝɨɥ ɦɟɠɞɭ 
ɛɨɤɨɜɵɦ ɪɟɛɪɨɦ ɢ ɨɫɧɨɜɚɧɢɟɦ ɩɢɪɚɦɢɞɵ ɪɚɜɟɧ 30. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

3. Ɉɫɧɨɜɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ – ɤɜɚɞɪɚɬ. ɍɝɨɥ ɦɟɠɞɭ ɞɢɚɝɨɧɚ-
ɥɹɦɢ ɫɦɟɠɧɵɯ ɝɪɚɧɟɣ, ɢɫɯɨɞɹɳɢɯ ɢɡ ɨɞɧɨɣ ɜɟɪɲɢɧɵ, ɪɚɜɟɧ . Ⱦɢɚɝɨɧɚɥɶ ɩɚ-
ɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɧɚ d. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɚɪɚɥɥɟɥɟɩɢɩɟ-
ɞɚ. 
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ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 5 
Ɍɟɦɚ: Ɍɟɥɚ ɜɪɚɳɟɧɢɹ. 
ɐɟɥɶ: Ɂɧɚɬɶ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɥɨɳɚɞɟɣ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɟɥ ɜɪɚɳɟɧɢɹ ɢ 
ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ. 
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 
 

№ 
ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ ɮɢɝɭɪɵ ɂɡɨɛɪɚɠɟɧɢɟ 

Ɏɨɪɦɭɥɚ ɩɥɨɳɚɞɟɣ 
ɩɨɥɧɨɣ ɢ ɛɨɤɨɜɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ 
1. ɐɢɥɢɧɞɪ 

 

 
 

 
 

 
 

 
 

2. Ʉɨɧɭɫ 

 

 
 

 

 

 
 
 
 

3. ɋɮɟɪɚ, ɲɚɪ 

 

 
 

 

 

 
 

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
1 ɜɚɪɢɚɧɬ 

 

1. Ɉɫɟɜɨɟ ɫɟɱɟɧɢɟ ɰɢɥɢɧɞɪɚ – ɤɜɚɞɪɚɬ, ɞɥɢɧɚ ɞɢɚɝɨɧɚɥɢ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 20 ɫɦ. 
ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ. 

1) 5 2  ɫɦ;    2) 8 2  ɫɦ;    3) 10 ɫɦ;    4) 10 2  ɫɦ 

2. ɉɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 6   ɞɦ 2 , ɚ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ ɰɢ-
ɥɢɧɞɪɚ ɪɚɜɧɚ 25 ɞɦ 2 . ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ. 
1) 

3

2  ɞɦ;    2) 
2

  ɞɦ;    3) 0,6  ɞɦ;   4) 2 ɞɦ 

3. Ⱦɥɢɧɚ ɨɛɪɚɡɭɸɳɟɣ ɤɨɧɭɫɚ ɪɚɜɧɚ 2 3  ɫɦ, ɚ ɭɝɨɥ ɩɪɢ ɜɟɪɲɢɧɟ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ 
ɤɨɧɭɫɚ ɪɚɜɟɧ 120  . ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ ɤɨɧɭɫɚ. 

1) 8  ɫɦ 2 ;    2) 8 2   ɫɦ 2
;    3) 9  ɫɦ 2 ;    4) 6 3   ɫɦ 2  
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4. Ɋɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨɧɭɫɚ 3 2  ɫɦ. ɇɚɣɞɢɬɟ ɧɚɢɛɨɥɶɲɭɸ ɜɨɡɦɨɠɧɭɸ ɩɥɨɳɚɞɶ 
ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɞɚɧɧɨɝɨ ɤɨɧɭɫɚ. 

1) 16 2  ɫɦ 2 ;   2) 18 ɫɦ 2 ;   3) 12 3  ɫɦ 2 ;   4) 16 ɫɦ 2  

5. ɋɬɨɪɨɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ Ⱥȼɋ ɤɚɫɚɸɬɫɹ ɲɚɪɚ. ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ ɲɚɪɚ, ɟɫɥɢ    Ⱥȼ 
=8 ɫɦ, ȼɋ=10 ɫɦ, Ⱥɋ=12 ɫɦ ɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɲɚɪɚ Ɉ ɞɨ ɩɥɨɫɤɨɫɬɢ ɬɪɟ-
ɭɝɨɥɶɧɢɤɚ Ⱥȼɋ ɪɚɜɧɨ 2  ɫɦ. 
1) 3 3  ɫɦ;   2) 2 3  ɫɦ;   3) 3 ɫɦ;   4) 3 2  ɫɦ 

2 ɜɚɪɢɚɧɬ 
 

1. Ɉɫɟɜɨɟ ɫɟɱɟɧɢɟ ɰɢɥɢɧɞɪɚ – ɤɜɚɞɪɚɬ, ɞɥɢɧɚ ɞɢɚɝɨɧɚɥɢ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 36 ɫɦ. 
ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ. 

1) 9 ɫɦ;   2) 8 ɫɦ;   3) 8 3  ɫɦ;   4) 9 2  ɫɦ 

2. ɉɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 12   ɞɦ 2 , ɚ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ 
ɪɚɜɧɚ 64ɞɦ 2 . ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ. 
1) 

2

  ɞɦ;   2) 0,75  ɞɦ;   3) 
6

5  ɞɦ;   4) 3 ɞɦ 

3. ȼɵɫɨɬɚ ɤɨɧɭɫɚ ɪɚɜɧɚ 4 3  ɫɦ, ɚ ɭɝɨɥ ɩɪɢ ɜɟɪɲɢɧɟ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɤɨɧɭɫɚ ɪɚɜɟɧ 
120  . ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɨɫɧɨɜɚɧɢɹ ɤɨɧɭɫɚ. 

1) 120 2   ɫɦ 2 ;   2) 136  ɫɦ 2 ;   3) 144  ɫɦ 2 ;   4) 24 3   ɫɦ 2  

4. Ɋɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨɧɭɫɚ ɪɚɜɟɧ 7 2  ɫɦ. ɇɚɣɞɢɬɟ ɧɚɢɛɨɥɶɲɭɸ ɜɨɡɦɨɠɧɭɸ 
ɩɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɞɚɧɧɨɝɨ ɤɨɧɭɫɚ. 
1) 54 2  ɫɦ 2 ;   2) 35 ɫɦ 2 ;   3) 21 2  ɫɦ 2 ;   4) 98 ɫɦ 2  

5. ɋɬɨɪɨɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ MKN ɤɚɫɚɸɬɫɹ ɲɚɪɚ. ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ ɲɚɪɚ, ɟɫɥɢ MK = 

9 ɫɦ, MN= 13 ɫɦ, KN = 14 ɫɦ ɢ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɲɚɪɚ Ɉ ɞɨ ɩɥɨɫɤɨɫɬɢ 
MKN ɪɚɜɧɨ 6  ɫɦ. 

1) 4 2  ɫɦ;   2) 4 ɫɦ;   3) 3 3  ɫɦ;   4) 3 2  ɫɦ 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 6 
 

Ɍɟɦɚ: Иɡɦɟɪɟɧɢɹ ɜ ɝɟɨɦɟɬɪɢɢ. 
ɐɟɥɶ: Ɂɧɚɬɶ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɛɴɟɦɨɜ ɦɧɨɝɨɝɪɚɧɧɢɤɨɜ ɢ ɬɟɥ ɜɪɚɳɟɧɢɹ ɢ 
ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɢɯ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ. 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 
 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɜɨɫɩɨɥɶɡɭɣɬɟɫɶ ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧ-
ɞɚɰɢɹɦɢ ɤ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ № 4; 5. 
 

1 ɜɚɪɢɚɧɬ 
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1. ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ ɨɩɢɫɚɧ ɨɤɨɥɨ ɰɢɥɢɧɞɪɚ, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨ-
ɬɨɪɨɝɨ ɪɚɜɟɧ 9. Ɉɛɴɟɦ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɟɧ 81. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ. 
2. ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ ɨɩɢɫɚɧ ɨɤɨɥɨ ɫɮɟɪɵ ɪɚɞɢɭɫɚ 8,5. ɇɚɣɞɢɬɟ ɟɝɨ 
ɨɛɴɟɦ. 
3. ɐɢɥɢɧɞɪ ɢ ɤɨɧɭɫ ɢɦɟɸɬ ɨɛɳɟɟ ɨɫɧɨɜɚɧɢɟ ɢ ɨɛɳɭɸ ɜɵɫɨɬɭ. ȼɵɱɢɫɥɢɬɟ ɨɛɴɟɦ 
ɰɢɥɢɧɞɪɚ, ɟɫɥɢ ɨɛɴɟɦ ɤɨɧɭɫɚ ɪɚɜɟɧ 18. 
4. Ɉɛɴɟɦ ɤɨɧɭɫɚ ɪɚɜɟɧ 112. ɑɟɪɟɡ ɫɟɪɟɞɢɧɭ ɜɵɫɨɬɵ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɧɨɜɚɧɢɸ ɤɨɧɭ-
ɫɚ ɩɪɨɜɟɞɟɧɨ ɫɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɦɟɧɶɲɟɝɨ ɤɨɧɭɫɚ ɫ ɬɨɣ ɠɟ 
ɜɟɪɲɢɧɨɣ. ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɦɟɧɶɲɟɝɨ ɤɨɧɭɫɚ. 
5. Ɉɤɨɥɨ ɲɚɪɚ ɨɩɢɫɚɧ ɰɢɥɢɧɞɪ, ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 18. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ.  
 

2 ɜɚɪɢɚɧɬ 
 

1. ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ ɨɩɢɫɚɧ ɨɤɨɥɨ ɰɢɥɢɧɞɪɚ, ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɤɨ-
ɬɨɪɨɝɨ ɪɚɜɟɧ 1. Ɉɛɴɟɦ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɟɧ 5. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɰɢɥɢɧɞɪɚ. 
2. ɉɪɹɦɨɭɝɨɥɶɧɵɣ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ ɨɩɢɫɚɧ ɨɤɨɥɨ ɫɮɟɪɵ ɪɚɞɢɭɫɚ 6,5. ɇɚɣɞɢɬɟ ɟɝɨ 
ɨɛɴɟɦ. 
3. ɐɢɥɢɧɞɪ ɢ ɤɨɧɭɫ ɢɦɟɸɬ ɨɛɳɟɟ ɨɫɧɨɜɚɧɢɟ ɢ ɨɛɳɭɸ ɜɵɫɨɬɭ. ȼɵɱɢɫɥɢɬɟ ɨɛɴɟɦ 
ɰɢɥɢɧɞɪɚ, ɟɫɥɢ ɨɛɴɟɦ ɤɨɧɭɫɚ ɪɚɜɟɧ 14. 
4. Ɉɛɴɟɦ ɤɨɧɭɫɚ ɪɚɜɟɧ 120. ɑɟɪɟɡ ɫɟɪɟɞɢɧɭ ɜɵɫɨɬɵ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɧɨɜɚɧɢɸ ɤɨɧɭ-
ɫɚ ɩɪɨɜɟɞɟɧɨ ɫɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɦɟɧɶɲɟɝɨ ɤɨɧɭɫɚ ɫ ɬɨɣ ɠɟ 
ɜɟɪɲɢɧɨɣ. ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɦɟɧɶɲɟɝɨ ɤɨɧɭɫɚ. 
5. Ɉɤɨɥɨ ɲɚɪɚ ɨɩɢɫɚɧ ɰɢɥɢɧɞɪ, ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 24. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɚɪɚ.  
 
 
 
                                          ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ №7 
 
Ɍɟɦɚ: Ʉɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɭɦɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɵ ɤɨɨɪɞɢɧɚɬ ɜɟɤɬɨɪɚ ɩɪɢ ɪɟɲɟɧɢɢ 

ɡɚɞɚɱ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 

ȼɟɤɬɨɪɨɦ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ) ɧɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɧɵɣ ɨɬɪɟɡɨɤ. Ɉɛɨɡɧɚɱɚɟɬ-
ɫɹ ɚ , ɜ , Аȼ  

Ɉɬɥɨɠɢɦ ɜɟɤɬɨɪ ɬɚɤ, ɱɬɨɛɵ ɟɝɨ ɧɚɱɚɥɨ ɫɨɜɩɚɥɨ ɫ ɧɚɱɚɥɨɦ ɤɨɨɪɞɢɧɚɬ. Ɍɨɝɞɚ 
ɤɨɨɪɞɢɧɚɬɵ ɟɝɨ ɤɨɧɰɚ ɧɚɡɵɜɚɸɬɫɹ ɤɨɨɪɞɢɧɚɬɚɦɢ ɜɟɤɬɨɪɚ. Ɉɛɨɡɧɚɱɢɦ     ɜɟɤ-
ɬɨɪɵ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ (1, 0, 0), (0, 1, 0), (0, 0, 1) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɂɯ ɞɥɢɧɵ ɪɚɜɧɵ 
ɟɞɢɧɢɰɟ, ɚ ɧɚɩɪɚɜɥɟɧɢɹ ɫɨɜɩɚɞɚɸɬ ɫ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɫɟɣ ɤɨɨɪ-
ɞɢɧɚɬ. Ȼɭɞɟɦ ɢɡɨɛɪɚɠɚɬɶ ɷɬɢ ɜɟɤɬɨɪɵ, ɨɬɥɨɠɟɧɧɵɦɢ ɨɬ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɢ ɧɚɡɵ-
ɜɚɬɶ ɢɯ ɤɨɨɪɞɢɧɚɬɧɵɦɢ ɜɟɤɬɨɪɚɦɢ. 
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Ɍɟɨɪɟɦɚ. ȼɟɤɬɨɪ    ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ (x, y, z) ɬɨɝɞɚ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ,  ɤɨɝɞɚ ɨɧ 
ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ / 

Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɜɟɤɬɨɪɚɦɢ Ɂɚɩɢɫɶ ɉɪɢɦɟɪ 
 

1 2 3 
1. Ɋɟɡɭɥɶɬɚɬɨɦ ɭɦɧɨɠɟɧɢɹ 

ɜɟɤɬɨɪɚ ɚ  ɧɚ ɱɢɫɥɨ k ɹɜ-
ɥɹɟɬɫɹ ɜɟɤɬɨɪ ɚkb   

 321 ;; ɚɚɚɚ , k  – ɱɢɫɥɨ, ɬɨ 

 321 ;; ФɚФɚФɚɚkb   

; 3k , ɬɨɝɞɚ  

   03;23;133ab  

 0;6;3  

2. ɋɥɨɠɟɧɢɟ ɜɟɤɬɨɪɨɜ. ȼɵ-
ɱɢɬɚɧɢɟ ɜɟɤɬɨɪɨɜ. 

 321 ;; ɚɚɚɚ ;  321 ;; bbbb  

 332211 ;; bɚbɚbɚbɚ   

 332211 ;; bɚbɚbɚbɚ   

 1;3;2 a ;  4;1;0b , ɬɨɝɞɚ 

  41;13;02ba  
 5;2;2   

3. ɇɚɯɨɠɞɟɧɢɟ ɤɨɨɪɞɢɧɚɬ 
ɜɟɤɬɨɪɚ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɨɪɞɢɧɚɬ 
ɜɟɤɬɨɪɚ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɯ ɤɨɨɪɞɢɧɚɬ ɟɝɨ ɤɨɧɰɚ 
ɜɵɱɢɬɚɸɬ ɤɨɨɪɞɢɧɚɬɵ ɧɚɱɚ-
ɥɚ 

 1111 ;; zɭɯɆ ;  2222 ;; zɭɯɆ  

 12121221 ;; zzyyxxMM   

 4;1;21 M ,  0;1;32M  

  40;11;2321 MM ; 

 4;2;121 MM  

4. Ⱦɥɢɧɚ ɜɟɤɬɨɪɚ.  321 ;; ɚɚɚɚ  

2
3

2
2

2
1 aaaa   

 1;3;5 a  

351925 a  

5. ɍɫɥɨɜɢɟ ɤɨɥɥɢɧɟɚɪɧɨɫɬɢ 
ɜɟɤɬɨɪɨɜ: ɜɟɤɬɨɪɵ ɤɨɥ-
ɥɢɧɟɚɪɧɵ, ɟɫɥɢ ɢɯ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɟ ɤɨɨɪɞɢɧɚɬɵ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ. 

 321 ;; ɚɚɚɚ  ɢ  321 ;; bbbb  

3

3

2

2

1

1

b

ɚ
b

ɚ
b

ɚ
  

 7;6;5a ,  14;12;10b  


2

1

14

7

12

6

10

5
 

  ɜɟɤɬɨɪɵ ɤɨɥɥɢɧɟɚɪɧɵ 

6. ɋɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ 
ɜɟɤɬɨɪɨɜ – ɷɬɨ ɱɢɫɥɨ ɪɚɜ-
ɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɸ ɞɥɢɧ 
ɜɟɤɬɨɪɨɜ ɧɚ ɤɨɫɢɧɭɫ ɭɝɥɚ 
ɦɟɠɞɭ ɧɢɦɢ. 

ɋɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ 
ɜɟɤɬɨɪɨɜ ɪɚɜɧɨ ɫɭɦɦɟ ɩɪɨ-
ɢɡɜɟɞɟɧɢɣ ɨɞɧɨɢɦɟɧɧɵɯ 
ɤɨɨɪɞɢɧɚɬ. 

 

 babàbà ^,cos  

 
 
 

 321 ;; ɚɚɚɚ  ɢ  321 ;; bbbb  

332211 bɚbɚbɚbɚ   

 
 
 
 
 
 

 1;3;2 a ;  4;1;0b  

   411302ba  

1430   
7. Ʉɨɫɢɧɭɫ ɭɝɥɚ ɦɟɠɞɭ ɜɟɤ-

ɬɨɪɚɦɢ. 
 321 ;; ɚɚɚɚ ;  321 ;; bbbb  

2
3

2
2

2
1

2
3

2
2

2
1

332211cos
bbbaaa

bababa
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1 2 3 
8. ɍɫɥɨɜɢɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪ-

ɧɨɫɬɢ ɜɟɤɬɨɪɨɜ: ɜɟɤɬɨɪɵ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ, ɟɫɥɢ 
ɢɯ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟ-
ɧɢɟ ɪɚɜɧɨ ɧɭɥɸ. 

 321 ;; ɚɚɚɚ ;  321 ;; bbbb  

baba  0  

0332211  bababa  

 0;2:5 a ;  0;5;2 b  

       005225  

ba  0  

 
Ɂɚɞɚɧɢɹ  ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

 
Ⱦɚɧɵ ɬɨɱɤɢ:  NА ;0 ,  0;Nȼ ,  NNC  1;5 ,  1;2  NND , ɝɞɟ N – ɧɨɦɟɪ ɫɬɭɞɟɧɬɚ 
ɩɨ ɫɩɢɫɤɭ. 
1. ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ, ɚɛɫɨɥɸɬɧɵɟ ɜɟɥɢɱɢɧɵ ɜɟɤɬɨɪɨɜ ȼА ɢ Dɋ . 

2. ɉɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ m  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɜɟɤɬɨɪɵ  2;;1 ma
  ɢ  4;2; mb


? 

3*. ɉɪɨɜɟɪɶɬɟ, ɤɨɥɥɢɧɟɚɪɧɵɟ  ɥɢ ɜɟɤɬɨɪɵ DA   ɢ DC ? 

4*. Ɉɛɪɚɡɭɸɬ ɥɢ ɜɟɤɬɨɪɵ  Na ;2;1 ,  2;;3 Nb ,  7;0;Nɫ   ɛɚɡɢɫ? 

5**. ɇɚɣɬɢ ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ CA  ɢ DB . 

6**. Ɉɛɪɚɡɭɸɬ ɥɢ ɜɟɤɬɨɪɵ  5;0;Na ,  Nb ;2;3 ,  9;;5 Nc  ɛɚɡɢɫ? ȿɫɥɢ ɞɚ, ɬɨ ɧɚɣɬɢ ɜ ɧɟɦ 
ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ  Nd ;2;4 . 

ɉɪɢɦɟɱɚɧɢɟ. 
ɑɬɨɛɵ ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɭ «3», ɞɨɫɬɚɬɨɱɧɨ ɪɟɲɢɬɶ ɡɚɞɚɧɢɹ: 1-3. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ 
ɨɰɟɧɤɢ «4», ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɡɚɞɚɧɢɹ: 1-5, ɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɰɟɧɤɢ «5», ɧɭɠɧɨ 
ɜɵɩɨɥɧɢɬɶ ɜɫɟ ɡɚɞɚɧɢɹ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 8 

Ɍɟɦɚ: ɍɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ ɫɨ-

ɤɪɚɳɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ, ɪɚɡɥɨɠɟɧɢɹ ɦɧɨɝɨɱɥɟɧɚ ɧɚ ɦɧɨɠɢɬɟɥɢ, ɚ ɬɚɤɠɟ 
ɧɚɜɵɤɢ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ, ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 

 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 
Ɋɟɲɟɧɢɟ ɤɜɚɞɪɚɬɧɵɯ ɭɪɚɜɧɟɧɢɣ: 

 
, 

ȿɫɥɢ  ɬɨ  

ȿɫɥɢ  ɬɨ  

ȿɫɥɢ  ɬɨ ɤɨɪɧɟɣ ɧɟɬ 

Ɏɨɪɦɭɥɵ ɫɨɤɪɚɳɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ: 
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ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

 
1 ɜɚɪɢɚɧɬ 2 ɜɚɪɢɚɧɬ 

1. ɋɨɤɪɚɬɢɬɟ ɞɪɨɛɶ: ɚ)
2

42




x

x
; ɛ)

1

122




x

xx
 

1. ɋɨɤɪɚɬɢɬɟ ɞɪɨɛɶ: ɚ)
3

92




x

x ;   ɛ)

1

122




x

xx
 

2. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: 

16

24
2

2





x

xy

y

xx
 

2. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:
12

2





x

y

y

xx
 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) xx 2532  ; ɛ) 3

4

23

2





xx  

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) xx  312 ; ɛ) 2

2

1

3

12





 xx  

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟ-
ɧɢɣ: 

ɚ) 






2

12

yx

yx ;  ɛ)










432

3
2

1

yx

yx  

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟ-
ɧɢɣ: 

ɚ)






3

422

yx

yx ;  ɛ)










42

1
3

1

yx

yx
 

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) 0122  xx ;  ɛ) 4

1

2


x

x  

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) 042  xx ;  ɛ) 5

2

3


x

x  

6. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: xx  332  6. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 212  xx  
7. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 








125

422

xx

xx
 

7. ɪɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 







xx

xx

42

231
 

8. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 0452  xx  8. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 0322  xx  
 

3 ɜɚɪɢɚɧɬ 
 

4 ɜɚɪɢɚɧɬ 

1. ɋɨɤɪɚɬɢɬɟ ɞɪɨɛɶ:  

ɚ)
2

42




x

x ;   ɛ)
3

962




x

xx
 

1. ɋɨɤɪɚɬɢɬɟ ɞɪɨɛɶ:  

ɚ)
4

162




x

x ;   ɛ)
2

442




x

xx
 

2. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:

1

2

4

1
22

3








xx

y

y

x
 

2. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:
1

2

12

2




 x

xy

x

xy
 

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) xx 324  ; ɛ) 1

43

1


 xx  

3. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) xx  552 ; ɛ) 4

5

23

2





xx  

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟ-
ɧɢɣ: 

ɚ)







12

22

yx

yx ;   ɛ)










3

2
23
yx

yx
 

4. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟ-
ɧɢɣ: 
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ɚ)







52

03

yx

yx ;   ɛ)












1
4

2

2
32
y

x

yx

 

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) 012  xx ;  ɛ) 4

1

5


x

x  

5. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɹ: 
ɚ) 0422  xx ;  ɛ) 1

2

3


x

x  

6. Ɋɟɲɢɬɟ  ɧɟɪɚɜɟɧɫɬɜɨ: 131  xx  6. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 322  xx  
7. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 








233

121

xx

xx
 

7. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɧɟɪɚɜɟɧɫɬɜ: 







53

142

xx

xx
 

8. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 022  xx  8. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 012 2  xx  
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 9 
Ɍɟɦɚ: ɉɨɤɚɡɚɬɟɥɶɧɵɟ  ɭɪɚɜɧɟɧɢɹ,  ɧɟɪɚɜɟɧɫɬɜɚ, ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɪɟɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ, ɫɢɫɬɟɦ 

ɭɪɚɜɧɟɧɢɣ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

1. ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢя. 

Ɉɩɪɟɞɟɥɟɧɢɟ. ɍɪɚɜɧɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɩɟɪɟɦɟɧɧɭɸ ɜ ɩɨɤɚɡɚɬɟɥɟ ɫɬɟɩɟɧɢ, ɧɚɡɵɜɚ-
ɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦ. 

1. ba x  , 0a , 1a  - ɩɪɨɫɬɟɣɲɟɟ ɩɨɤɚɡɚɬɟɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ 
2.    xgxf aa  , 1a , 0a  ɪɚɜɧɨɫɢɥɶɧɨ ɭɪɚɜɧɟɧɢɸ    xgxf   

3. 02  CaBaA xx  ɪɟɲɚɟɬɫɹ ɩɨɞɫɬɚɧɨɜɤɨɣ ya x   ɢ ɫɜɨɞɢɬɫɹ ɤ ɤɜɚɞɪɚɬɧɨɦɭ 
ɭɪɚɜɧɟɧɢɸ 02  CByAy  

II. ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ. 
Ɉɩɪɟɞɟɥɟɧɢɟ. ɇɟɪɚɜɟɧɫɬɜɨ, ɫɨɞɟɪɠɚɳɟɟ ɩɟɪɟɦɟɧɧɭɸ ɜ ɩɨɤɚɡɚɬɟɥɟ ɫɬɟɩɟɧɢ, ɧɚɡɵ-

ɜɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦ. 
   xgxf aa  , 0a , 1a . 

ɉɪɢ 1a  
   xgxf aa   ɪɚɜɧɨɫɢɥɶɧɨ    xgxf   

ɩɪɢ 10  a  
   xgxf aa   ɪɚɜɧɨɫɢɥɶɧɨ    xgxf   

III. Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɬɨɠɞɟɫɬɜɚ. 
2. 2121 xxxx aaa   
3. 2121 : xxxx aaa   

4.   2121 xxxx aa   

5.   xxx
baba   

6. 
x

xx

b

a

b

a







  

6. ɟɫɥɢ 0a , 1a  ɢ 21 xx aa  , ɬɨ 
21 xx   

7. ɟɫɥɢ 1a  ɢ 
21 xx  , ɬɨ 21 xx aa   

8. ɟɫɥɢ 10  a  ɢ 
21 xx  , ɬɨ 21 xx aa   

9. ɟɫɥɢ ba   ɢ 0x , ɬɨ xx ba   
10. ɟɫɥɢ ba   ɢ 0x , ɬɨ xx ba   

10 a ;           n mn

m

aa  ;          2

1

aa  ;             
n

n

a
a

1
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ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
 

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ. ȼɵɩɨɥɧɟɧɢɟ ɩɟɪɜɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ (ɞɨ ɱɟɪɬɵ) 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɭ «3». Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɰɟɧɤɢ «4» ɧɟɨɛɯɨɞɢɦɨ ɜɟɪɧɨ 
ɪɟɲɢɬɶ ɩɟɪɜɭɸ ɱɚɫɬɶ ɪɚɛɨɬɵ ɢ ɨɞɧɭ ɢɡ ɡɚɞɚɱ ɜɬɨɪɨɣ ɱɚɫɬɢ (ɡɚ ɱɟɪɬɨɣ). ɑɬɨɛɵ ɩɨ-
ɥɭɱɢɬɶ ɨɰɟɧɤɭ «5», ɩɨɦɢɦɨ ɜɵɩɨɥɧɟɧɢɹ ɩɟɪɜɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 
ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɥɸɛɵɯ ɡɚɞɚɧɢɣ ɢɡ ɜɬɨɪɨɣ ɱɚɫɬɢ. 
 

1 ɜɚɪɢɚɧɬ 
 

2 ɜɚɪɢɚɧɬ 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 

ɚ) 25
5

1
32









 x

;  ɛ) 02024  xx  

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
ɚ)   101,0

32 x ;  ɛ) 018379  xx  

2. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:
3

1
1

4

3









x

 2. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ:
6

5

5

6









x

 

3. Ɋɟɲɢɬɶ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ:








 255

4
yx

yx
 

3. Ɋɟɲɢɬɶ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








 366

2
5 yx

yx
 

_______________________________ _______________________________ 

4. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 

ɚ)  
5

1
5

6


x ;  ɛ) 1

13

2
12









x

 

4. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 

ɚ)  
9

1
3

6
3 

x ;  ɛ) 1
7

2
1

42









x

 

5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ:
xxxx 232737 51    

5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
  172533 43 xxx x2  

6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ:
xxx 2094554 22  . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢɬɟ 

ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ ɢɥɢ ɫɭɦɦɭ ɤɨɪɧɟɣ, 
ɟɫɥɢ ɢɯ ɧɟɫɤɨɥɶɤɨ. 

6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
xxx 653223 22  . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢɬɟ 

ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ ɢɥɢ ɫɭɦɦɭ ɤɨɪɧɟɣ, 
ɟɫɥɢ ɢɯ ɧɟɫɤɨɥɶɤɨ. 

 
 

3 ɜɚɪɢɚɧɬ 
 

4 ɜɚɪɢɚɧɬ 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
ɚ) 821 x ;  ɛ) 20525  xx  

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
ɚ) 148  xx ;  ɛ) 077649  xx  

2. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:
4

9

3

2









x

 2. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:
8

1

64

1









x

 

3. Ɋɟɲɢɬɶ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








544

1
yx

yx
 

3. Ɋɟɲɢɬɶ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








 14

2
12 yx

yx
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_____________________________ ______________________________ 
4. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 

ɚ)  
8

1
2

2


x ;  ɛ) 1

2

1
92









x

 

4. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 

ɚ)   3
3 7

x

49

1
 ;  ɛ) 1

4

1
5









x

 

5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ:
1212 5445   xxxx  

5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ:
211 3434   xxxx  

6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
010725243  xxx . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢ-

ɬɟ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ ɢɥɢ ɫɭɦɦɭ ɤɨɪ-
ɧɟɣ, ɟɫɥɢ ɢɯ ɧɟɫɤɨɥɶɤɨ. 

6. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
036351355 22  xxxx . ȼ ɨɬɜɟɬɟ ɭɤɚ-

ɠɢɬɟ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ ɢɥɢ ɫɭɦɦɭ 
ɤɨɪɧɟɣ, ɟɫɥɢ ɢɯ ɧɟɫɤɨɥɶɤɨ. 
 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 10 
Ɍɟɦɚ: Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧɫɬɜɚ, ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɪɟɲɟɧɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɫɢ-

ɫɬɟɦ ɭɪɚɜɧɟɧɢɣ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

I. ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ. 
1. Ɉɫɧɨɜɧɨɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ: xa xa log

 

2.   yxyx aaa logloglog   

3. yx
y

x
aaa logloglog   

4. xnx a
n

a loglog   

5. 1log aa  

6. 01log a  

7. 
a

b
b

a
log

1
log   

8. 
a

x
x

b

b
a

log

log
log   - ɮɨɪɦɭɥɚ ɩɟɪɟɯɨɞɚ ɤ ɞɪɭɝɨɦɭ ɨɫɧɨɜɚɧɢɸ 

9. x
n

x aa n log
1

log   

 

II. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢя. 
Ɉɩɪɟɞɟɥɟɧɢɟ. ɍɪɚɜɧɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɩɟɪɟɦɟɧɧɭɸ ɩɨɞ ɡɧɚɤɨɦ ɥɨɝɚɪɢɮɦɚ, ɧɚɡɵ-

ɜɚɟɬɫɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɦ. bxa log , 1a , 1a . – ɩɪɨɫɬɟɣɲɟɟ ɥɨ-
ɝɚɪɢɮɦɢɱɟɫɤɨɟ ɭɪɚɜɧɟɧɢɟ. 

ɍɪɚɜɧɟɧɢɟ ɜɢɞɚ    xgxf aa loglog   ɪɚɜɧɨɫɢɥɶɧɨ ɫɢɫɬɟɦɟ: 
   
 
 












0

0

xg

xf

xgxf

 

 

Ɇɟɬɨɞɵ ɪɟɲɟɧɢɹ. 
2. ɉɨɥɭɱɟɧɧɵɟ ɤɨɪɧɢ ɩɨɞɫɬɚɜɥɹɸɬ ɜ ɢɫɯɨɞɧɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɨɫɬɨ-

ɪɨɧɧɢɯ ɤɨɪɧɟɣ. 
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3. ɉɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɩɨɥɟɡɟɧ ɦɟɬɨɞ ɜɜɟɞɟɧɢɹ ɧɨɜɨɣ ɩɟɪɟɦɟɧɧɨɣ. 
4. ɉɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɩɟɪɟɦɟɧɧɭɸ ɢ ɜ ɨɫɧɨɜɚɧɢɢ, ɢ ɜ ɩɨɤɚɡɚɬɟ-

ɥɟ ɫɬɟɩɟɧɢ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɹ. 
 

ɉɪɢɦɟɪɵ. 
 

1.   61log3 4
x  

01x , 1x  
ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɥɨɝɚɪɢɮɦɚ: 

 63 41x  
241x  

17x  
Ɉɬɜɟɬ: 17. 

2. 5log25,155log 2
xx   

2

1
22

3

5log
4

5
5log xx   

5log
4

1

4

5
5log

2

3 2
xx   

0
4

5
5log

2

3
5log

4

1 2  xx
 

055log65log2  xx  

ɉɭɫɬɶ yx 5log , ɬɨɝɞɚ 

0562  yy  

162036 D  
11 y         ɢɥɢ    52 y  

15log x   ɢɥɢ    55log x  

51 x        ɢɥɢ     55 x  

5x          ɢɥɢ    5 5x  

Ɉɬɜɟɬ: 5; 5 5 . 
 

III. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ. 
Ɉɩɪɟɞɟɥɟɧɢɟ. ɇɟɪɚɜɟɧɫɬɜɨ, ɫɨɞɟɪɠɚɳɟɟ ɩɟɪɟɦɟɧɧɭɸ ɬɨɥɶɤɨ ɩɨɞ ɡɧɚɤɨɦ ɥɨɝɚ-

ɪɢɮɦɚ, ɧɚɡɵɜɚɟɬɫɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɦ ɧɟɪɚɜɟɧɫɬɜɨɦ. 
 

   xgxf aa loglog   

ɩɪɢ 1a , ɞɚɧɧɨɟ ɧɟɪɚɜɟɧɫɬɜɨ ɪɚɜɧɨɫɢɥɶɧɨ ɫɢɫɬɟɦɟ ɧɟɪɚɜɟɧɫɬɜ  
   
 
 












0

0

xg

xf

xgxf

 

ɩɪɢ 10  a , ɞɚɧɧɨɟ ɧɟɪɚɜɟɧɫɬɜɨ ɪɚɜɧɨɫɢɥɶɧɨ ɫɢɫɬɟɦɟ ɧɟɪɚɜɟɧɫɬɜ 
   
 
 












0

0

xg

xf

xgxf

 

ɉɪɢɦɟɪɵ. 
1.   42log3 x  

  4
33 3log2log x , ɬ.ɤ. 13 a , ɬɨ ɩɟɪɟɯɨɞɢɦ ɤ ɫɢɫɬɟɦɟ ɧɟɪɚɜɟɧɫɬɜ:  








,02

,812

x

x







,2

,281

x

x








2

79

x

x  79x ,    ɬ.ɟ.     ;79x  

 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
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1 ɜɚɪɢɚɧɬ 
 

2 ɜɚɪɢɚɧɬ 

Ⱥ1. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ 
ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ: 

3)23(log3  x  

1)  11; ; 2)  1;12  ; 3) )10;10( ;  

4)  ;11  

Ⱥ1. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ 
ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ: 

  255log6 x  

1)  8;8 ; 2)  9;7 ; 3)  11;9 ; 4)  ;10  

Ⱥ2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɹ:   5lg1lg 2  xx  

1) ;2  2) ;25  3) ;50  4) 2  

Ⱥ2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɹ:   2log12log 6

2
6  xx  

1)3 ; 2) 1 ; 3) 5,1 ; 4) 3  

Ⱥ3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 
   1log12log 22  xx  

1)  ;1 ; 2)  ;2 ; 3)   ;2 ; 4)   ;5,0  

Ⱥ3. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 
 15log3 x  34log3  x  

1)  4; ; 2)  4;75,0 ; 3)  4;2,0 ; 4)  ;4  

Ⱥ4. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ:   07log 3,0 x  

1)  8;7 ; 2)     ;87; ; 3)  ;8 ;  

4)  7;  

Ⱥ4. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ:   03log 1,0 x  

1)  4;3 ; 2)  4; ; 3)  ;4 ; 4)  ;3  

ȼ1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 06log 3
5 x  ȼ1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 05log 5

4 x  

ȼ2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
4log

4
2
4

33log3log  xx . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢɬɟ 
ɧɚɢɦɟɧɶɲɢɣ ɢɡ ɤɨɪɧɟɣ ɞɚɧɧɨɝɨ ɭɪɚɜ-
ɧɟɧɢɹ. 

ȼ2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
6log

3

2

3
44loglog  xx . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢɬɟ 

ɧɚɢɛɨɥɶɲɢɣ ɢɡ ɤɨɪɧɟɣ ɞɚɧɧɨɝɨ ɭɪɚɜ-
ɧɟɧɢɹ. 

ȼ3. ɇɚɣɞɢɬɟ ɧɚɢɛɨɥɶɲɟɟ ɰɟɥɨɟ ɡɧɚɱɟ-
ɧɢɟ x, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɧɟɪɚɜɟɧɫɬɜɭ:

    45log5log 33
 xx  

ȼ3. ɇɚɣɞɢɬɟ ɧɚɢɦɟɧɶɲɟɟ ɰɟɥɨɟ ɡɧɚɱɟ-
ɧɢɟ x, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɧɟɪɚɜɟɧɫɬɜɭ:

    14log4log 2,05
 xx  

ɋ1. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








yx

yx

1212 log1log

8
 

ɋ1. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








xy

yx

22 log3log

6
 

 
3 ɜɚɪɢɚɧɬ 

 

4 ɜɚɪɢɚɧɬ 

Ⱥ1. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ 
ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ: 

  253log
2

1 x  

1)  ;2 ; 2)  ;4 ; 3)  2;0 ; 4)  1;3   

Ⱥ1. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ 
ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ: 

  132log
5

1 x  

1)  2;1 ; 2)  5;5,3 ; 3)  5,3;2 ; 4)  2;4   

Ⱥ2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɹ:    2lg12lg  xx  

1) ;6  2) ;14  3) ;6  4) 14  

Ⱥ2. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɹ:    3lg13lg  xx  

1) 19 ; 2)19; 3) 2 ; 4)1  
Ⱥ3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 

   xx  1log23log
3

1

3

1  

1)  ;2 ; 2)  ;2 ; 3)  2;1 ; 4) ɧɟɬ ɪɟɲ. 

Ⱥ3. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ: 
   43log12log 22  xx  

1)  5; ; 2)   ;5 ; 3) ;5,0 ;  
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4)  ;5,0  

Ⱥ4. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ:
  053log 8,0  x  

1) 







5

3
;

5

2
; 2)  6,0;4,0 ; 3)  6,0;4,0 ; 4)  6,0;4,0  

Ⱥ4. Ɋɟɲɢɬɟ ɧɟɪɚɜɟɧɫɬɜɨ:   052log 2,0  x  

1)  4,0;2,0 ; 2)  4.0;2,0 ; 3)  4,0;2,0 ; 4)
 4.0;2,0  

ȼ1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 04log 4
2 x  ȼ1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 03log 3

4 x  

ȼ2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
2log

3

2

3
55loglog  xx . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢɬɟ 

ɧɚɢɦɟɧɶɲɢɣ ɤɨɪɟɧɶ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟ-
ɧɢɹ 

ȼ2. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 
6log

2,0

2

2,0
44loglog  xx . ȼ ɨɬɜɟɬɟ ɭɤɚɠɢ-

ɬɟ ɧɚɢɛɨɥɶɲɢɣ ɤɨɪɟɧɶ ɞɚɧɧɨɝɨ ɭɪɚɜ-
ɧɟɧɢɹ. 

ȼ3. ɇɚɣɞɢɬɟ ɧɚɢɛɨɥɶɲɟɟ ɰɟɥɨɟ ɡɧɚɱɟ-
ɧɢɟ x,ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɧɟɪɚɜɟɧɫɬɜɭ:

    13log3log 22
 xx  

ȼ3. ɇɚɣɞɢɬɟ ɧɚɢɦɟɧɶɲɟɟ ɰɟɥɨɟ ɡɧɚɱɟ-
ɧɢɟ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɟ ɧɟɪɚɜɟɧɫɬɜɭ:

    11log1log 44
 xx  

ɋ1. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








xy

yx

77 log1log

8
 

ɋ1. Ɋɟɲɢɬɟ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 








yx

yx

55 log1log

6

 
 

 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 11 

 
Ɍɟɦɚ: ɍɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɭɦɟɧɢɹ ɩɪɢɦɟɧɹɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɩɪɢ ɪɟ-

ɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɡɚɞɚɱ. 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ 
 

Х

ɍ

0
0x

α

k – ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɹɦɨɣ (ɤɚɫɚɬɟɥɶɧɨɣ)

Гɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ: ɟɫɥɢ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = f(x)
ɜ ɬɨɱɤɟ ɫ ɚɛɫɰɢɫɫɨɣ         ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɤɚɫɚɬɟɥɶɧɭɸ, ɧɟɩɚɪɚɥɥɟɥɶɧɭɸ ɨɫɢ ɭ, 
ɬɨ              ɜɵɪɚɠɚɟɬ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɫɚɬɟɥɶɧɨɣ, ɬ.ɟ. 

ktgxf  )( 0

ɉɨɫɤɨɥɶɤɭ                               , ɬɨ ɜɟɪɧɨ ɪɚɜɟɧɫɬɜɨ tgxf  )( 0tgk 
kxf  )( 0

)(xfy 

bxky 

)( 0xf 
0x
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ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ Ⱥɥɝɨɪɢɬɦ 
I. ɋɨɫɬɚɜɥɟɧɢɟ ɭɪɚɜɧɟɧɢɹ 

ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ 
ɮɭɧɤɰɢɢ  xfy   

1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ  0xf . 

2. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ  xf  . 

3. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɬ.  00 : xfx  . 

4. ɋɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ     000 xxxfxfy  . 
 

ɉɪɢɦɟɪ 

ɚ) Ⱦɥɹ ɮɭɧɤɰɢɢ   23 5xxxf  ɫɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɜ ɬɨɱɤɟ 20 x . 

Ɋɟɲɟɧɢɟ. 
1.     162082522 23

0  fxf  

2.     xxxxxf 1035 223 


  

3.     82012210232 2
0  fxf  

4.  2816  xy  
16816  xy  

xy 8  - ɢɫɤɨɦɨɟ ɭɪɚɜɧɟɧɢɟ. 
ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢя ɢ ɬɚɛɥɢɰɚ ɩɪɨɢɡɜɨɞɧɵɯ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ. 
ɉɪɚɜɢɥɚ. 
1. 0C  4.     UUU  

2. 0x  5.     xfCxfC   

3.     UU  6. 
2














 UUU  

ɉɪɨɢɡɜɨɞɧɵɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ. 
1.   1

 nn xnx , 0n  8.  
x

tgx
2cos

1
  

2.   xx ee 


 9.  
x

ctgx
2sin

1
  

3.  
x

x
1

ln   10.  
21

1
arcsin

x
x


  

4.   aaa xx ln


 11. 

 
21

1
arccos

x
x


  

5.  
ax

xa
ln

1
log


  12.  

21

1

x
arctgx


  

6.   xx cossin   13.  
21

1

x
arcctgx


  

7.   xx sincos    
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ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
 

ȼ ɡɚɞɚɧɢɹɯ ɜɵɛɟɪɢɬɟ ɩɪɚɜɢɥɶɧɵɣ ɨɬɜɟɬ ɫɪɟɞɢ ɩɪɟɞɥɨɠɟɧɧɵɯ, ɨɛɨɡɧɚɱɟɧɧɵɯ 
ɛɭɤɜɚɦɢ Ⱥ, Ȼ, ȼ. 
 

1 ɜɚɪɢɚɧɬ 
 

1. ɇɚɣɬɢ ɭɝɨɥ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ Ɉɏ ɤɚɫɚ-

ɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 25
2

1

3

1 23  xxxy  ɜ ɬɨɱɤɟ 





 

3

1
7;2А . 

Ⱥ) 30 ; Ȼ) 45 ; ȼ) 60  
 

2. ɋɪɚɜɧɢɬɶ ɭɝɥɵ   ɢ  , ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ 
Ɉɏ ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɝɪɚɮɢɤɚɦ ɮɭɧɤɰɢɣ   xxxf 22 cossin   ɢ   132  xxxg  ɫɨɨɬ-

ɜɟɬɫɬɜɟɧɧɨ ɜ ɬɨɱɤɚɯ 





 

2

1
;

6

А  ɢ  1;2 ȼ . 

Ⱥ)   ; Ȼ)   ; ȼ)    

3. ȼ ɤɚɤɢɯ ɬɨɱɤɚɯ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 

  5392 23  xxxxf  ɪɚɜɟɧ 3? 

Ⱥ) 3;0   Ȼ) 3  ȼ) 3;0  

 

4. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ   xxxf 72  , ɩɪɨɯɨɞɹɳɟɣ 
ɱɟɪɟɡ ɬɨɱɤɭ ɫ ɨɪɞɢɧɚɬɨɣ 6  ɢ ɧɚɢɦɟɧɶɲɟɣ ɚɛɫɰɢɫɫɨɣ. 
Ⱥ) 365  xy ; Ȼ) 3619y ; ȼ) 15  xy  

 
5. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɛɳɢɟ ɬɨɱɤɢ ɤɪɢɜɵɯ

  322 2  xxxf ɢ   3xg . 

Ⱥ) 12  xy ; Ȼ) 12  xy ; ȼ) 2 xy  

 
 
 
 

2 ɜɚɪɢɚɧɬ 
 

1. ɇɚɣɬɢ ɭɝɨɥ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ Ɉɏ ɤɚɫɚ-
ɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 1223  xxxy  ɜ ɬɨɱɤɟ  2;1А . 

Ⱥ) 45 ; Ȼ) 3671 ' ; ȼ) '2418  
 
2. ɋɪɚɜɧɢɬɶ ɭɝɥɵ   ɢ  , ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ 

Ɉɏ ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɝɪɚɮɢɤɚɦ ɮɭɧɤɰɢɣ   1cos2  xxf  ɢ   4
2

1 2  xxg  ɫɨɨɬɜɟɬ-

ɫɬɜɟɧɧɨ ɜ ɬɨɱɤɚɯ 







2

1
;

4

А  ɢ  1;2ȼ . 

Ⱥ)   ; Ȼ)   ; ȼ)    
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3. ɇɚɣɬɢ ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɤɪɢɜɨɣ  xf  24 x  ɜ ɬɨɱɤɟ 40 x . 

Ⱥ)
4

 ; Ȼ)
4

3 ; ȼ)
4


  

 

4. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ   23  xxf , ɩɪɨɯɨɞɹɳɟɣ 
ɱɟɪɟɡ ɬɨɱɤɭ ɫ ɨɪɞɢɧɚɬɨɣ 6 . 
Ⱥ) 412  xy ; Ȼ) 4 xy ; ȼ) 1812  xy  

 
5.  ɇɚɣɬɢ ɩɥɨɳɚɞɶ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɫɹɦɢ ɤɨɨɪɞɢɧɚɬ ɢ ɤɚɫɚɬɟɥɶɧɨɣ ɤ 

ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 22  xy  ɜ ɬɨɱɤɟ 10 x . 

Ⱥ) 2 ; Ȼ)
2

1
3 ;   ȼ)

4

1
2  

 
3 ɜɚɪɢɚɧɬ 

 

1. ɇɚɣɬɢ ɭɝɨɥ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ Ɉɏ ɤɚɫɚ-
ɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 1023  xxy  ɜ ɬɨɱɤɟ  2;1А . 

Ⱥ) 25 ; Ȼ) '1240 ; ȼ) 45  
 

2. ȼ ɤɚɤɢɯ ɬɨɱɤɚɯ ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɤɪɢɜɨɣ   243  xxxf  ɪɚ-
ɜɟɧ 7 ? 
Ⱥ)1; Ȼ) 1;1  ȼ) 1  

 
3. ɋɪɚɜɧɢɬɶ ɭɝɥɵ   ɢ  , ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ 

Ɉɏ ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɝɪɚɮɢɤɚɦ ɮɭɧɤɰɢɣ   1sin2  xxf  ɢ   xxxg 22   ɫɨɨɬɜɟɬ-

ɫɬɜɟɧɧɨ ɜ ɬɨɱɤɚɯ 







2

1
;

4

А  ɢ  2;1 ȼ . 

Ⱥ)   ; Ȼ)   ; ȼ)    

 

4. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ   52  xxf x, ɩɪɨɯɨɞɹɳɟɣ 
ɱɟɪɟɡ ɬɨɱɤɭ ɫ ɨɪɞɢɧɚɬɨɣ 6  ɢ ɧɚɢɛɨɥɶɲɟɣ ɚɛɫɰɢɫɫɨɣ. 
Ⱥ) 17  xy ; Ȼ) 17  xy ; ȼ) 1 xy  

 
5. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɛɳɢɟ ɬɨɱɤɢ ɤɪɢɜɵɯ 

  42  xxxf  ɢ   52  xxg . 

Ⱥ) 2 xy ; Ȼ) xy 42 ; ȼ) 24  xy  

 
4 ɜɚɪɢɚɧɬ 

 

1. ɇɚɣɬɢ ɭɝɨɥ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ Ɉɏ ɤɚɫɚ-
ɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ   53 23  xxxf ɜ ɬɨɱɤɟ  2;1 А . 

Ⱥ) '206 ; Ȼ) 30 ;  ȼ) '4083  
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2. ɋɪɚɜɧɢɬɶ ɭɝɥɵ   ɢ  , ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ 

Ɉɏ ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɝɪɚɮɢɤɚɦ ɮɭɧɤɰɢɣ    xxxf 22 sincos   ɢ   4
3

1 3  xxg  ɫɨɨɬ-

ɜɟɬɫɬɜɟɧɧɨ ɜ ɬɨɱɤɚɯ 







1;
6

А  ɢ  1;2 ȼ . 

Ⱥ)   ; Ȼ)   ; ȼ)    

 

3. ɇɚɣɬɢ ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɤɪɢɜɨɣ    26 xxf  , ɜ ɬɨɱɤɟ 90 x . 

Ⱥ)
4

3 ; Ȼ)
4

 ; ȼ)
4


  

 

4. ɇɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ   63  xxf , ɩɪɨɯɨɞɹɳɟɣ 
ɱɟɪɟɡ ɬɨɱɤɭ ɫ ɨɪɞɢɧɚɬɨɣ 2 . 
Ⱥ) 2212  xy ; Ȼ) 2212  xy ; ȼ) 2212  xy  

 
5. ɇɚɣɬɢ ɩɥɨɳɚɞɶ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɫɹɦɢ ɤɨɨɪɞɢɧɚɬ ɢ ɤɚɫɚɬɟɥɶɧɨɣ ɤ 

ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ xxy  2
 ɜ ɬɨɱɤɟ 20 x . 

Ⱥ)
5

3
1 ; Ȼ) 2 ; ȼ)

5

1
1  

 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 12 

 
Ɍɟɦɚ: Эɤɫɬɪɟɦɭɦ ɮɭɧɤɰɢɢ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɟɤ ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ, ɩɪɨɦɟɠɭɬ-

ɤɨɜ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɢ ɝɪɚɮɢɤ 
ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ. 

 
 
 
 
 
 
 
 
 
 
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 
 

Ɉ. Ɍɨɱɤɚ ɷɤɫɬɪɟɦɭɦɚ 
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Ɍɟɨɪɟɦɚ. 
1.   0 xf , 0x  - ɫɬɚɰɢɨɧɚɪɧɚɹ ɬɨɱɤɚ 

2. ɫɥɟɜɚ ɨɬ 0x   0 xf  

    ɫɩɪɚɜɚ ɨɬ 0x   0 xf  

 

0x  - ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ 

2. ɫɥɟɜɚ ɨɬ 0x   0 xf  

    ɫɩɪɚɜɚ ɨɬ 0x   0 xf  
 

 0x  - ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ 

 
ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ Ⱥɥɝɨɪɢɬɦ 

I. ɇɚɯɨɠɞɟɧɢɟ ɢɧɬɟɪɜɚɥɨɜ ɦɨɧɨ-
ɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ  xfy   

1. ȼɵɱɢɫɥɢɬɶ  xf   ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ  xf . 

2. ɇɚɣɬɢ ɤɪɢɬɢɱɟɫɤɢɟ ɬɨɱɤɢ, ɞɥɹ ɷɬɨɝɨ ɪɟɲɢɬɶ ɭɪɚɜɧɟ-
ɧɢɟ   0 xf . 

3. Ʉɪɢɬɢɱɟɫɤɢɦɢ ɬɨɱɤɚɦɢ ɪɚɡɛɢɬɶ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɧɚ ɢɧɬɟɪɜɚɥɵ. 

4. ɇɚ ɤɚɠɞɨɦ ɢɡ ɢɧɬɟɪɜɚɥɨɜ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɤ ɩɪɨɢɡ-
ɜɨɞɧɨɣ. Ⱦɥɹ ɷɬɨɝɨ ɛɟɪɟɦ ɩɪɨɢɡɜɨɥɶɧɨɟ ɱɢɫɥɨ ɢɡ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɨɝɨ ɢɧɬɟɪɜɚɥɚ ɢ ɩɨɞɫɬɚɜɥɹɟɦ ɜ ɩɪɨɢɡɜɨɞ-
ɧɭɸ ɮɭɧɤɰɢɢ. ɉɨ ɡɧɚɤɭ ɨɬɜɟɬɚ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɤ ɩɪɨ-
ɢɡɜɨɞɧɨɣ. 

5. ɉɨ ɡɧɚɤɭ ɩɪɨɢɡɜɨɞɧɨɣ ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɜɨɡɪɚɫɬɚɧɢɢ, 
ɭɛɵɜɚɧɢɢ ɮɭɧɤɰɢɢ. 

II. ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɧɚ 
ɷɤɫɬɪɟɦɭɦ 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ  xf  . 

2. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ   0 xf  ɢ ɧɚɣɬɢ ɤɪɢɬɢɱɟɫɤɢɟ 
ɬɨɱɤɢ. 

3. Ʉɪɢɬɢɱɟɫɤɢɦɢ ɬɨɱɤɚɦɢ ɪɚɡɛɢɬɶ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɧɚ ɢɧɬɟɪɜɚɥɵ. 

4. ɂɫɫɥɟɞɨɜɚɬɶ ɡɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɧɟɤɨɬɨɪɨɣ ɨɤɪɟɫɬ-
ɧɨɫɬɢ ɤɚɠɞɨɣ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɢ. 

5. ɚ) ɟɫɥɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɱɟɪɟɡ ɬ. 0x  ɩɪɨɢɡɜɨɞɧɚɹ ɦɟɧɹɟɬ 

ɡɧɚɤ ɫ «+» ɧɚ «-», 0x  - ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ; 

ɛ) ɟɫɥɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɱɟɪɟɡ ɬ. 0x  ɩɪɨɢɡɜɨɞɧɚɹ ɦɟɧɹɟɬ 

ɡɧɚɤ ɫ «-» ɧɚ «+», ɬɨ ɬ. 0x  - ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ. 

 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

1 ɜɚɪɢɚɧɬ 
 

1. ɉɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ  xf  ɧɚ ɨɬɪɟɡɤɟ  8;2  ɦɟɧɹɟɬ ɫɜɨɣ ɡɧɚɤ ɜ ɬɨɱɤɟ 0x , ɩɪɢ 
ɷɬɨɦ   00 f . ɉɨɷɬɨɦɭ ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … ɜɨɡɪɚɫɬɚɟɬ, ɚ ɭɛɵɜɚɟɬ 
ɧɚ ɩɪɨɦɟɠɭɬɤɟ … . 

2. ȿɫɥɢ   0 xf  ɞɥɹ ɜɫɟɯ  fDx , ɬɨ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ … . 
3. ɂɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ   xxxf cos3  ;   xxxxg 2cos52  ; 

  







  xxxh 4

4
sin3  ɭɛɵɜɚɸɳɟɣ ɹɜɥɹɟɬɫɹ … . 

4. Ɂɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg  ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɫɯɟɦɟ: 
 



81 
 

 
 

    ɮɭɧɤɰɢɹ  xg  ɭɛɵɜɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

    ɮɭɧɤɰɢɹ  xg  ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

    ɮɭɧɤɰɢɹ  xg  ɢɦɟɟɬ ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ … 

5. Ⱦɚɧ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ  xf : 
 

 
 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

  ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ  xf  … 

  ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ  xf  … . 
 
 
 

6. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xf  

 
ɬɨɝɞɚ ɮɭɧɤɰɢɹ  xf  ɜɨɡɪɚɫɬɚɟɬ …, ɭɛɵɜɚɟɬ … . Ɍɨɱ-
ɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ  xf … 

 
7. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg : 

 
   ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ

 xf … 

   ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ
 xf … 

 

 

8. Ɏɭɧɤɰɢɹ  
3

1

x
xh  … ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ, ɬɚɤ ɤɚɤ … 

2 ɜɚɪɢɚɧɬ 
 

1. ɉɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ  xf  ɧɚ ɨɬɪɟɡɤɟ  2;4  ɦɟɧɹɟɬ ɫɜɨɣ ɡɧɚɤ ɜ ɬɨɱɤɟ 1x , ɩɪɢ 
ɷɬɨɦ   01 f . ɉɪɢ ɷɬɨɦ ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … ɜɨɡɪɚɫɬɚɟɬ, ɚ ɭɛɵ-
ɜɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … . 

2. ȿɫɥɢ   0 xf  ɞɥɹ ɜɫɟɯ  fDx , ɬɨ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ … . 
3. ɂɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ   xxxf sin2  ;   xxxg 43  ;    xxxh 72 , ɜɨɡɪɚɫɬɚɸ-

ɳɟɣ ɹɜɥɹɟɬɫɹ … . 
4. Ɂɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɫɯɟɦɟ: 
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   ɮɭɧɤɰɢɹ  xg ɭɛɵɜɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

   ɮɭɧɤɰɢɹ  xg ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

   ɮɭɧɤɰɢɹ  xg ɢɦɟɟɬ ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ … 

5. Ⱦɚɧ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ  xf : 

 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

   ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ  xf  … 

   ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ  xf  … 

 
 
 

6. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xf : 

 
 
ɬɨɝɞɚ ɮɭɧɤɰɢɹ  xf  ɜɨɡɪɚɫɬɚɟɬ …, ɭɛɵɜɚɟɬ … . Ɍɨɱɤɢ 
ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ  xf  

… 
 
 
 

 
 
7. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg : 

 
    ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ  xg  … 

    ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ  xg  … 

 
 

8. ɮɭɧɤɰɢɹ  
22

1

x
xh   … ɬɨɱɟɤ ɷɤɫ-

ɬɪɟɦɭɦɚ, ɬɚɤ ɤɚɤ … 
3 ɜɚɪɢɚɧɬ 

 

1. ɉɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ  xf  ɧɚ ɨɬɪɟɡɤɟ  5;1  ɦɟɧɹɟɬ ɫɜɨɣ ɡɧɚɤ ɜ ɬɨɱɤɟ 3x , ɩɪɢ 
ɷɬɨɦ   03 f . ɉɨɷɬɨɦɭ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … ɜɨɡɪɚɫɬɚɟɬ, ɚ ɭɛɵɜɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ 
… 

2. ȿɫɥɢ   0 xf  ɞɥɹ ɜɫɟɯ  fDx , ɬɨ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ … . 

3. ɂɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ   xxxf cos2  ;   xxxxg 2cos32  ;   xxxh 2
3

sin3 





 


 

   ɭɛɵɜɚɸɳɟɣ ɹɜɥɹɟɬɫɹ … . 
4. Ɂɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg  ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɫɯɟɦɟ: 
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    ɮɭɧɤɰɢɹ  xg  ɭɛɵɜɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … 

    ɮɭɧɤɰɢɹ  xg  ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … 

    ɮɭɧɤɰɢɹ  xg  ɢɦɟɟɬ ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ … 

5. Ⱦɚɧ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ  xf : 
 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

    ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ  xf  … 

 
 
 
 

6. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xf : 

 
 
ɬɨɝɞɚ ɮɭɧɤɰɢɹ  xf  ɜɨɡɪɚɫɬɚɟɬ …, ɭɛɵɜɚɟɬ … . Ɍɨɱ-
ɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ        xf  … 

 
 
 
 

 
7. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg : 

 
   ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ  xg  … 

   ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ  xg  … 

 
 

8. Ɏɭɧɤɰɢɹ   122  xxxh  … ɬɨɱɟɤ 
ɷɤɫɬɪɟɦɭɦɚ, ɬɚɤ ɤɚɤ … 

4 ɜɚɪɢɚɧɬ 
 

1. ɉɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ  xf  ɧɚ ɨɬɪɟɡɤɟ  4;3  ɦɟɧɹɟɬ ɫɜɨɣ ɡɧɚɤ ɜ ɬɨɱɤɟ 0x , ɩɪɢ 
ɷɬɨɦ   00 f . ɉɨɷɬɨɦɭ ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … ɜɨɡɪɚɫɬɚɟɬ, ɚ  ɭɛɵɜɚ-
ɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … . 

2. ȿɫɥɢ   0 xf  ɞɥɹ ɜɫɟɯ  fDx , ɬɨ ɮɭɧɤɰɢɹ ɹɜɥɹɟɬɫɹ … . 
3. ɂɡ ɞɚɧɧɵɯ ɮɭɧɤɰɢɣ   xxxf sin2  ;   xxxg 33  ;   852  xxxh  ɜɨɡɪɚɫɬɚɸɳɟɣ 

ɹɜɥɹɟɬɫɹ … 
4. Ɂɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg  ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɫɯɟɦɟ: 
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    ɮɭɧɤɰɢɹ  xg  ɭɛɵɜɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … 

    ɮɭɧɤɰɢɹ  xg  ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɟ … 

    ɮɭɧɤɰɢɹ  xg  ɢɦɟɟɬ ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ … 

5. Ⱦɚɧ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ  xf : 
 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

  0 xf  ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ … 

    ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ  xf  … 

 

 
 

6. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xf : 

 
ɬɨɝɞɚ ɮɭɧɤɰɢɹ  xf  ɜɨɡɪɚɫɬɚɟɬ …, ɭɛɵɜɚɟɬ … . Ɍɨɱɤɢ 
ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ        xf  … 

 
 
 

 
7. Ⱦɚɧ ɝɪɚɮɢɤ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ  xg : 

 
    ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɮɭɧɤɰɢɢ  xg  

… 
    ɬɨɱɤɢ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɢ  xg  

… 
 
 

8. Ɏɭɧɤɰɢɹ  
x

xxh
23   … ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ, ɬɚɤ ɤɚɤ … 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 13 
Ɍɟɦɚ: ɉɪɨɢɡɜɨɞɧɚɹ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɮɭɧɤɰɢɣ. ɍɦɟɬɶ ɩɪɢɦɟɧɹɬɶ 

ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɤ ɪɟɲɟɧɢɸ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɫɯɟɦɭ ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤɰɢɢ ɤ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ, ɧɚɯɨɞɢɬɶ ɧɚɢɛɨɥɶ-
ɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɧɚ ɨɬɪɟɡɤɟ. 

 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 

ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢя ɢ ɬɚɛɥɢɰɚ ɩɪɨɢɡɜɨɞɧɵɯ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ. 
 
ɉɪɚɜɢɥɚ. 
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1. 0C  4.     UUU  

2. 0x  5.     xfCxfC   

3.     UU  6. 
2














 UUU  

 
ɉɪɨɢɡɜɨɞɧɵɟ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ. 
1.   1

 nn xnx , 0n  8.  
x

tgx
2cos

1
  

2.   xx ee 
  9.  

x
ctgx

2sin

1
  

3.  
x

x
1

ln   10.  
21

1
arcsin

x
x


  

4.   aaa xx ln


 11. 

 
21

1
arccos

x
x


  

5.  
ax

xa
ln

1
log


  12.  

21

1

x
arctgx


  

6.   xx cossin   13.  
21

1

x
arcctgx


  

7.   xx sincos    

 
ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ Ⱥɥɝɨɪɢɬɦ 

I. ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ 
 xfy   

1. ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ  fD . 

2. ɂɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɸ ɧɚ ɱɟɬɧɨɫɬɶ, ɧɟɱɟɬɧɨɫɬɶ. 
3. ɚ) ɧɚɣɬɢ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɨɫɶɸ Ɉɏ (ɟɫɥɢ ɜɨɡɦɨɠ-

ɧɨ), ɞɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɪɟɲɢɬɶ ɫɢɫɬɟɦɭ 
 








0y

xfy
 

ɛ) ɧɚɣɬɢ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɨɫɶɸ Ɉɍ, ɞɥɹ ɷɬɨɝɨ ɪɟ-

ɲɢɬɶ ɫɢɫɬɟɦɭ 
 








0x

xfy
 

4. ɇɚɣɬɢ  xf   ɢ ɪɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ   0 xf . 

5. ɇɚɣɬɢ ɢɧɬɟɪɜɚɥɵ ɦɨɧɨɬɨɧɧɨɫɬɢ ɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤ-
ɰɢɢ. 

6. ɇɚɣɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɨɱɤɢ. 
7. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ. 

II. ɇɚɯɨɠɞɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ, 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ 
ɧɚ ɨɬɪɟɡɤɟ. 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ  xf  . 

2. ɇɚɣɬɢ ɤɪɢɬɢɱɟɫɤɢɟ ɬɨɱɤɢ ɪɟɲɢɜ ɭɪɚɜɧɟɧɢɟ 
  0 xf . 

3. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɤɚɯ, 
ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɞɚɧɧɨɦɭ ɩɪɨɦɟɠɭɬɤɭ. 

4. ȼɵɱɢɫɥɢɬɶ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɧɚ ɤɨɧɰɚɯ ɨɬɪɟɡɤɚ. 
5. ɋɪɟɞɢ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɱɢɫɟɥ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɶɲɟɟ ɢ 

ɧɚɢɦɟɧɶɲɟɟ. 
 

ɉɪɢɦɟɪɵ 
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ɚ) ɇɚɣɞɢɬɟ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ   596 23  xxxxf  ɧɚ ɨɬɪɟɡɤɟ  4;0 . 

    Ɋɟɲɟɧɢɟ. 
1.     9123596 223 


 xxxxxxf  

2.   0 xf ; 09123 2  xx ; 0342  xx ; 41216 D ; 11 x ; 32 x  

3.  4;01x ;     959611 f ; 

 4;03x ;     552754273 f  

4.   50 f ;      953696644 f  

5.     941.  fffíàèá .ɛ 

ɛ) ɂɫɫɥɟɞɨɜɚɬɶ ɢ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 396 23  xxxy . 

    Ɋɟɲɟɧɢɟ. 
1. Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ   ;x  

2.     9123396 223 


 xxxxxxf  

3.   0 xf ;   09123 2  xx  

0342  xx  
041216 D , 2 ɤɨɪɧɹ 

31 x ; 12 x  

4; 5.  

 
1x  - ɬ. ɦɚɤɫɢɦɭɦɚ; 3x  - ɬ. ɦɢɧɢɦɭɦɚ 

6.   139611 f  
  332754273 f  

ɬ.  1;1A ,      ɬ.  3;3 B  

7. 0x , ɬɨɝɞɚ 3y , ɬ.  3;0 C  

8.  

 
 
Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɟɪɜɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. 

Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɦɝɧɨɜɟɧɧɚɹ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ  t  ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t ɟɫɬɶ ɩɪɨɢɡɜɨɞɧɚɹ ɩɭɬɢ ɩɨ ɜɪɟɦɟɧɢ, ɬ.ɟ. 
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     tS
dt

tdS
t   

 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

1 ɜɚɪɢɚɧɬ 
 

1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ: 

ɚ) xxy 2sin2  ; ɛ) 13sin3  xy ; ɜ) 2

3

1 x

x
y


  

2. ɉɪɢ ɞɜɢɠɟɧɢɢ ɬɟɥɚ ɩɨ ɩɪɹɦɨɣ,  ɪɚɫɫɬɨɹɧɢɟ S (ɜ ɦɟɬɪɚɯ) ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ 
  22  tttS . ɑɟɪɟɡ ɫɤɨɥɶɤɨ ɫɟɤɭɧɞ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ ɦɝɧɨɜɟɧɧɚɹ ɫɤɨ-

ɪɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ ?/5 ɫɦ  
3. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  xf  ɪɚɜɧɚ ɫɤɨ-

ɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  xg ? 

  23

3

1
xxxf  ;   xxxg 165,7 2   

4. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
1

1
2

2





x

x
y . 

5. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ   32 24  xxxf  ɧɚ ɨɬɪɟɡɤɟ 
 2;0 . 

2 ɜɚɪɢɚɧɬ 
 

1. ɇɚɣɞɢɬɟ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ 
 

ɚ)
3

sin3 x
xy  ; ɛ) xtgy 271 ; ɜ) 3

2

1 x

x
y


  

2. ɉɪɢ ɞɜɢɠɟɧɢɢ ɬɟɥɚ ɩɨ ɩɪɹɦɨɣ, ɪɚɫɫɬɨɹɧɢɟ S (ɜ ɦɟɬɪɚɯ) ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ
  645?0 2  tttS . ɑɟɪɟɡ ɫɤɨɥɶɤɨ ɫɟɤɭɧɞ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ ɬɟɥɨ ɨɫɬɚɧɨɜɢɬ-

ɫɹ? 
3. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  xf  ɪɚɜɧɚ ɫɤɨ-

ɪɨɫɬɢ  ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  ?xg  

  23 3xxxf  ;   95,1 2  xxg  

4. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
4

4
2

2





x

x
y . 

5.ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ   133  xxxf  ɧɚ ɨɬɪɟɡɤɟ 
 0;3 . 

3 ɜɚɪɢɚɧɬ 
 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ 
 

ɚ) xxy 3cos2  ; ɛ)
8

sin81
x

y   ɜ)
xx

x
y

22

3


  

2. ɉɪɢ ɞɜɢɠɟɧɢɢ ɬɟɥɚ ɩɨ ɩɪɹɦɨɣ, ɪɚɫɫɬɨɹɧɢɟ S  (ɜ ɦɟɬɪɚɯ) ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ      
  163 3  tttS . ɇɚɣɬɢ ɫɤɨɪɨɫɬɶ ɬɟɥɚ ɱɟɪɟɡ c2 ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. 
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3. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  xf  ɪɚɜɧɚ ɫɤɨ-
ɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  xg ? 

  23 5xxxf  ;   xxxg 103   

4. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
5

5
2

2





x

x
y . 

5. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ  
4

7
2

4

1 24  xxxf  ɧɚ ɨɬ-

ɪɟɡɤɟ  2;1 . 

4 ɜɚɪɢɚɧɬ 
 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ 
 

ɚ)
3

cos3 x
xy  ; ɛ) 1

5
cos5 

x
y ; ɜ)

x

x
y

84

12




  

2. Ɍɟɥɨ ɞɜɢɠɟɬɫɹ ɩɨ ɩɪɹɦɨɣ ɩɨ ɡɚɤɨɧɭ   323 3  tttS . ȼ ɤɚɤɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 
ɫɤɨɪɨɫɬɶ ɬɟɥɚ ɛɭɞɟɬ ɪɚɜɧɚ ?/34 ɫɦ  

3. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ ɚɪɝɭɦɟɧɬɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  xf  ɪɚɜɧɚ ɫɤɨ-
ɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɢ  ?xg  

  xxxf 5
2

1 2  ;   23 2xxxg   

4. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
3

3
2

2





x

x
y . 

 

5. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ   13 23  xxxf  ɧɚ ɨɬɪɟɡɤɟ 
 3;1 . 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 14 
 
Ɍɟɦɚ: ɉɟɪɜɨɨɛɪɚɡɧɚɹ ɢ ɢɧɬɟɝɪɚɥ. 
ɐɟɥɶ: Ɉɬɪɚɛɨɬɚɬɶ ɧɚɜɵɤɢ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɮɭɧɤɰɢɢ, ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟ-

ɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. 

 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ 1.Ɏɭɧɤɰɢɹ  xF  ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɨɬ ɮɭɧɤɰɢɢ  xf  ɧɚ ɨɬ-
ɪɟɡɤɟ  ba; , ɟɫɥɢ ɞɥɹ ɜɫɟɯ  bax ;  ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ: 

   xfxF   

Ɍɚɛɥɢɰɚ ɢɧɬɟɝɪɚɥɨɜ. 

1.  





C
n

x
dxx

n
n

1

1

, 1n  
9.   C

xx

dx 1
2

, 

2. Cx
x

dx
 ln , 10.   Cxxdxx

3

2 , 

3. C
a

a
dxa

x
x  ln

, 11.   Cx
x

dx
2 , 



89 
 

4.   Cedxe xx , 12.   Cxtgxdx cosln , 

5.   Cxxdx cossin , 13.   Cxctgxdx sinln , 

6.   Cxxdx sincos , 14.   Cxdx , 

7.   Ctgx
x

dx
2cos

, 15.   Cdx0 . 

8. Cctgx
x

dx
 2sin

,  

 
I. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ. 

ɉɭɫɬɶ ɞɚɧɚ ɮɭɧɤɰɢɹ  xf  ɧɟɩɪɟɪɵɜɧɚɹ ɧɚ  ba; . Ɋɚɫɫɦɨɬɪɢɦ ɝɪɚɮɢɤ ɷɬɨɣ 
ɮɭɧɤɰɢɢ (ɧɟɤɨɬɨɪɭɸ ɤɪɢɜɭɸ). 

 ɮɢɝɭɪɚ aABb , ɨɝɪɚɧɢɱɟɧɧɚɹ ɨɬɪɟɡɤɨɦ  ba;  ɨɫɢ 
Ɉɏ, ɨɬɪɟɡɤɚɦɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɹɦɵɯ ax  ɢ bx  , 
ɢ ɤɪɢɜɨɣ  xfy  , ɧɚɡɵɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚ-
ɩɟɰɢɟɣ. 
 ȿɫɥɢ ɢɧɬɟɝɪɢɪɭɟɦɚɹ ɧɚ  ba;  ɮɭɧɤɰɢɹ  xf  ɧɟ-
ɨɬɪɢɰɚɬɟɥɶɧɚ, ɬɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɝɪɚɥ ɱɢɫɥɟɧ-
ɧɨ ɪɚɜɟɧ ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ, ɨɝɪɚ-
ɧɢɱɟɧɧɨɣ  ba;  ɨɫɢ Ɉɏ, ɨɬɪɟɡɤɚɦɢ ɩɪɹɦɵɯ ax , 

bx   ɢ ɝɪɚɮɢɤɨɦ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ. ȼ ɷɬɨɦ ɡɚɤɥɸ-
ɱɚɟɬɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧ-
ɬɟɝɪɚɥɚ. 

II. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɥɨɫɤɢɯ ɮɢɝɭɪ. 
ɂɡ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɟɫɥɢ 

  0xf ,  bax ; , ɬɨ ɩɥɨɳɚɞɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɜɵɱɢɫɥɹ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
b

a

aABb dxxfS  

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɟɫɥɢ   0xf ,  bax ; , ɬɨ  
b

a

aABb dxxfS  

Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɫɥɭɱɚɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɥɨɫɤɢɯ ɮɢɝɭɪ: 
1.  

 

2. 
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3. 

 

4. 

 
 

 

III. ɉɪɢɦɟɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɜ ɮɢɡɢɤɟ. 
 

1. ɉɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɬɨɱɤɨɣ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɞɜɢɠɟɧɢɢ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟ-
ɦɟɧɢ ɨɬ 

1t  ɞɨ 
2t  ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
2

1

t

t

dttS 
 

 
 

ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 
 

1 ɜɚɪɢɚɧɬ 
 

1. Ɉɩɪɟɞɟɥɢɬɟ ɮɭɧɤɰɢɸ, ɞɥɹ ɤɨɬɨɪɨɣ   12sin2  xxxF ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ: 

1)   xx
x

xf  2cos
3

3

; 2)   xxxf 2cos22  ; 

3)   xxxf 2cos
2

1
2  ; 

3)   xx
x

xf  2cos
2

1

3

3

 

 

2. Ⱦɥɹ ɮɭɧɤɰɢɢ   2xxf  , ɧɚɣɞɢɬɟ ɩɟɪɜɨɨɛɪɚɡɧɭɸ  xF , ɩɪɢɧɢɦɚɸɳɭɸ ɡɚɞɚɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ   21 F . 

1)  
3

1
2

3

3


x

xF ; 2)  
3

1
22  xxF ; 3)  

3

1
2

3

3


x

xF ; 4)  
3

1
2

3

3


x

xF  

 
3. Ɍɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɩɪɹɦɨɣ ɬɚɤ, ɱɬɨ ɟɟ ɫɤɨɪɨɫɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t  ɪɚɜɧɚ

  2ttt  . ɇɚɣɞɢɬɟ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɬɨɱɤɨɣ ɡɚ ɜɪɟɦɹ ɨɬ 1  ɞɨ3ɫɟɤɭɧɞ, ɟɫɥɢ ɫɤɨ-
ɪɨɫɬɶ ɢɡɦɟɪɹɟɬɫɹ ɜ ɫɦ / . 

1) ɦ18 ; 2) ɦ
3

1
12 ; 3) ɦ

3

1
17 ; 4) ɦ20  
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4. ȼɵɱɢɫɥɢɬɟ: ɚ) dx
x

6

0

2cos

6



;  ɛ) 
4

2

4xdx . 

ɚ)  
1) 36 ; 2) 6 ; 3) 32 ; 4) 33  

 
5. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ  ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: 

ɚ) 0;32  yxy  ɛ) ;xy  xy
2

1
  

1) 34 ; 3) 39 ; 1) 2 ; 3)
3

2
2 ; 

2) 36 ; 4) 38 . 2)
3

1
1 ; 4)

3

2
1 . 

 
2 ɜɚɪɢɚɧɬ 

 

1. Ɉɩɪɟɞɟɥɢɬɟ ɮɭɧɤɰɢɸ, ɞɥɹ ɤɨɬɨɪɨɣ   4
2

cos 3  x
x

xF  ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ: 

1)   23
2

sin x
x

xf  ; 3)   23
2

sin
2

1
x

x
xf  ; 

2)   23
2

sin
2

1
x

x
xf  ; 4)   23

2
sin2 x

x
xf  . 

 
2. Ⱦɥɹ ɮɭɧɤɰɢɢ   22  xxf ɧɚɣɞɢɬɟ ɩɟɪɜɨɨɛɪɚɡɧɭɸ  xF , ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ ɩɪɨɯɨ-

ɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ  1;2А . 

1)   122  xxxF  2)   222  xxxF ; 3)   22 2  xxF  4)   122  xxxF  

3. Ɍɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɩɪɹɦɨɣ ɬɚɤ, ɱɬɨ ɟɟ ɫɤɨɪɨɫɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t  ɪɚɜɧɚ 
  tt 2,03 . ɇɚɣɞɢɬɟ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɬɨɱɤɨɣ ɡɚ ɜɪɟɦɹ ɨɬ 1  ɞɨ 7 ɫɟɤɭɧɞ, ɟɫɥɢ 

ɢɡɦɟɪɹɟɬɫɹ ɜ ɫɦ / . 
 1) ɦ8,22  2) ɦ29 ; 3) ɦ23 ; 4) ɦ13  

 

4. ȼɵɱɢɫɥɢɬɟ: ɚ) dx
x






2

6
cos ;  ɛ)  dxxx 

4

1

2 6  

ɚ) 

1)
2

13 
; 2) 333  ; 3) 0 ; 4) 333  

 
5. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: 
ɚ) 22xy  ; 0y ; 2x  ɛ) 25 xy  ; 1y ;  

1)
3

2
5 ; 3)

3

1
5 ; 1)16;  3)

3

1
11 ; 

2)
3

1
2 ; 4)

3

2
2  2)

3

1
5 ; 4)

3

2
10  

 
3 ɜɚɪɢɚɧɬ 
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1. Ɉɩɪɟɞɟɥɢɬɟ ɮɭɧɤɰɢɸ, ɞɥɹ ɤɨɬɨɪɨɣ   23sin3  xxxF  ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ: 

1)   x
x

xf 3cos
3

1

2

2

 ; 3)   xxxf 3sin3 2  ; 

2)   xxxf 3cos33 2  ; 
4)   x

x
xf 3cos

3

1

2

2

  

 

2. Ⱦɥɹ ɮɭɧɤɰɢɢ   3xxf  ɧɚɣɞɢɬɟ ɩɟɪɜɨɨɛɪɚɡɧɭɸ  xF , ɩɪɢɧɢɦɚɸɳɭɸ ɡɚɞɚɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ:  

4

1
1 F  

1)   2
3

3


x

xF ; 2)   4

4

1
xxF  ; 3)   3

4

1 4  xxF ; 4)  
3

3x
xF   

 

3. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ     ɫɦttt /318 2 . ɇɚɣɞɢɬɟ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɬɨɱɤɨɣ 
ɨɬ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ ɞɨ ɨɫɬɚɧɨɜɤɢ. 

1) ɦ108 ; 2) ɦ92 ; 3) ɦ36 ; 4) ɦ20  

4. ȼɵɱɢɫɥɢɬɟ: ɚ)  dxx 
2

0

2cos1



;  ɛ) dxx
2

0

3  

ɚ) 
1)

2

 ; 2)
2


 ; 3)0 ; 4)1  

 
5. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: 
ɚ) 12  xy ; 0y  ɛ) 3xy  ; 2x ; 0x  

1)
3

2 ; 3)
2

3 ; 1) 2 ; 3) 4 ; 

2)
3

4 ; 4)
4

3  2)3 ; 4)1  

 
4 ɜɚɪɢɚɧɬ 

 

1. Ɉɩɪɟɞɟɥɢɬɟ ɮɭɧɤɰɢɸ, ɞɥɹ ɤɨɬɨɪɨɣ   23cos3  xxxF  ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ: 

1)   x
x

xf 3cos
3

1

2

2

 ; 3)   xxxf 3sin33 2  ; 

2)   xxxf 3cos33 2  ; 4)   x
x

xf 3cos
3

1

2

2

  

 

2. Ⱦɥɹ ɮɭɧɤɰɢɢ   33 2  xxf  ɧɚɣɞɢɬɟ ɩɟɪɜɨɨɛɪɚɡɧɭɸ  xF , ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ ɩɪɨɯɨ-
ɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ  2;2А . 

1)   xxxF 33  ; 2)   133  xxxF ; 3)   xxxF 33  ; 4)   52  xxF  

 

3. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ     ɫɦttt /24 2 . ɇɚɣɞɢɬɟ ɩɭɬɶ. ɉɪɨɣɞɟɧɧɵɣ ɬɨɱɤɨɣ 
ɡɚ ɬɪɟɬɶɸ ɫɟɤɭɧɞɭ. 
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1) ɦ10 ; 2) ɦ32 ; 3) ɦ108 ; 4) ɦ24  
 

4. ȼɵɱɢɫɥɢɬɟ: ɚ) 
6

0

3cos



xdx;  ɛ) 
9

4 x

dx  

ɚ) 
1)

3

2 ; 2)
3

1 ; 3)1; 4)0  

 
5. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: 
ɚ) 12  xy ; 0x ; 1x  ɛ) 24 xy  ; 0y  

1)
3

2 ; 3)
3

4 ; 1)
3

16 ; 3)
3

1 ; 

2)1; 4) 2  2)1; 4)
3

32  

 
ɉɪɚɤɬɢɱɟɫɤɚɹ ɪɚɛɨɬɚ № 15 

 
Ɍɟɦɚ: Эɥɟɦɟɧɬɵ ɤɨɦɛɢɧɚɬɨɪɢɤɢ, ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɫɬɚɬɢɫɬɢɤɢ. 
ɐɟɥɶ:  Ɂɧɚɬɶ ɮɨɪɦɭɥɵ ɤɨɦɛɢɧɚɬɨɪɢɤɢ, ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ 

ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 
 

 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 
 

ɇɚɡɜɚɧɢɟ Ɏɨɪɦɭɥɚ ɉɪɢɦɟɪɵ 
 

1 2 3 
1. ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ 

Ɋ(А)  
n

m
AP   ȼ ɭɪɧɟ 3 ɛɟɥɵɯ ɢ 9 ɱɟɪɧɵɯ ɲɚ-

ɪɨɜ. ɂɡ ɭɪɧɵ ɧɚɭɝɚɞ ɜɵɧɢɦɚɸɬ 
ɨɞɢɧ ɲɚɪ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɜɵɧɭɬɵɣ ɲɚɪ ɨɤɚɠɟɬɫɹ 
ɱɟɪɧɵɦ (ɫɨɛɵɬɢɟ Ⱥ)? 
Ɋɟɲɟɧɢɟ. 9m , 1293 n  

4

3

12

9
)( AP  

2. ȼɟɪɨɹɬɧɨɫɬɶ ɞɨɫɬɨ-
ɜɟɪɧɨɝɨ ɫɨɛɵɬɢɹ (U); 
ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɜɨɡ-
ɦɨɠɧɨɝɨ ɫɨɛɵɬɢɹ (V) 

  0VP ;   1UP   

Ʉ Ɉ Ɇ Ȼ ɂ ɇ ȺɌ Ɉ Ɋ ɂ Ʉ Ⱥ  

3. Ɋɚɡɦɟɳɟɧɢɹ     1...21  knnnnAk
n  603453

5 A  

4. ɉɟɪɟɫɬɚɧɨɜɤɢ !nAP k
nn   

nn  ...4321!  

12054321!55 P  

5. ɋɨɱɟɬɚɧɢɹ     
!

1...21

k

knnnn
C k

n


  10

321

3453
5 




C  

6. Ɍɟɨɪɟɦɚ ɫɥɨɠɟɧɢɹ ɢ 
ɭɦɧɨɠɟɧɢɹ ɜɟɪɨɹɬɧɨ-

     BPAPBAP   
     BPAPBAP   

 ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɫɧɚɪɹ-
ɞɚ ɜ ɩɟɪɜɵɣ ɫɤɥɚɞ ɪɚɜɧɚ 0,225, 
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1 2 3 
ɫɬɟɣ     1 APAP , ɝɞɟ 

 AP  - ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɬɢɜɨɩɨ-
ɥɨɠɧɨɝɨ ɫɨɛɵɬɢɹ 

ɜɨ ɜɬɨɪɨɣ – 0,325. ȼ ɪɟɡɭɥɶɬɚ-
ɬɟ ɞɟɬɨɧɚɰɢɢ ɥɸɛɨɟ ɩɨɩɚɞɚɧɢɟ 
ɜɡɪɵɜɚɟɬ ɨɛɚ ɫɤɥɚɞɚ. Ʉɚɤɨɜɚ 
ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɨɛɚ 
ɫɤɥɚɞɚ ɛɭɞɭɬ ɭɧɢɱɬɨɠɟɧɵ? 

Ɋɟɲɟɧɢɟ.  
       BPAPBAP  

55,0325,0225,0   

 ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜ ɰɟɥɶ 
ɞɥɹ ɩɟɪɜɨɝɨ ɫɬɪɟɥɤɚ ɪɚɜɧɚ 
  9,0AP , ɞɥɹ ɜɬɨɪɨɝɨ 

ɫɬɪɟɥɤɚ ɪɚɜɧɚ   7,0BP . 

ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 
ɨɛɚ ɫɬɪɟɥɤɚ ɩɨɩɚɞɭɬ ɜ ɰɟɥɶ. 
       7,09,0BPAPABP  

63,0  

7. Ɏɨɪɦɭɥɚ ɩɨɥɧɨɣ ɜɟ-
ɪɨɹɬɧɨɫɬɢ 

     
   
   nn XPXAP

XPXAP

XPXAPAP







...22

11

 

 

8. Ɏɨɪɦɭɥɚ Ȼɟɪɧɭɥɥɢ mnmm
nnm qpCP , , pq 1  ȼ ɭɪɧɟ 20 ɲɚɪɨɜ: 15 ɛɟɥɵɯ ɢ 5 

ɱɟɪɧɵɯ. ȼɵɧɭɥɢ ɩɨɞɪɹɞ 5 ɲɚɪɨɜ, 
ɩɪɢɱɟɦ ɤɚɠɞɵɣ ɜɵɧɭɬɵɣ ɲɚɪ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɭɪɧɭ ɢ ɩɟɪɟɞ ɢɡ-
ɜɥɟɱɟɧɢɟɦ ɫɥɟɞɭɸɳɟɝɨ ɬɳɚ-
ɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ. ɇɚɣɬɢ 
ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɢɡ ɩɹɬɢ 
ɜɵɧɭɬɵɯ ɲɚɪɨɜ ɛɭɞɟɬ 2 ɛɟɥɵɯ. 
Ɋɟɲɟɧɢɟ. 

4

3

20

15
P ; 

4

1
1  Pq  

 2522
55,2 qPCP  

512

45

4

1

4

3

21

45
32




















  

9. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɠɢɞɚɧɢɟ  XM  

  nn pxpxpxXM  ...2211 , 

nx  - ɞɢɫɤɪɟɬɧɚɹ ɫ.ɜ. 

np  - ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɨɹɬ-
ɧɨɫɬɢ 

ɏ -1 0 1 2 3 
Ɋ 0,2 0,1 0,2

5 
0,15 0,3 

  ?XM  

Ɋɟɲɟɧɢɟ. 
 

25,13,0315,02

25,011,002,01


XM

 ɋɜɨɣɫɬɜɚ 
1.   CCM   

2.      YMXMYXM   

3.      YMXMYXM   

4.    XMCXCM   

10. Ⱦɢɫɩɟɪɫɢɹ ɞɢɫɤɪɟɬ-
ɧɨɣ ɫ.ɜ.  XD  

     XMXMXD 22   

 
 
 

ɏ -1 0 1 2 
Ɋ 0,2 0,1 0,3 0,4 
  ?XD  
   3,011,002,01XM  
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1 2 3 
9,04,02   

    81,09,0
22 XM  

     1,002,01 222XM  

1,24,023,01 22   

  29,181,01,2 XD  

 
ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ 

 
1 ɜɚɪɢɚɧɬ 

 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 43

20

1
xx AA   

2. Ȼɪɢɝɚɞɢɪ ɞɨɥɠɟɧ ɨɬɩɪɚɜɢɬɶ ɧɚ ɪɚɛɨɬɭ ɛɪɢɝɚɞɭ ɢɡ 3-ɯ ɱɟɥɨɜɟɤ. ɋɤɨɥɶɤɨ ɬɚɤɢɯ 
ɛɪɢɝɚɞ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ 8 ɱɟɥɨɜɟɤ? 

3. Ȼɪɨɲɟɧɚ ɢɝɪɚɥɶɧɚɹ ɤɨɫɬɶ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ: 
ɚ) ɩɨɹɜɥɟɧɢɹ ɱɟɬɧɨɝɨ ɱɢɫɥɚ ɨɱɤɨɜ; 
ɛ) ɩɨɹɜɥɟɧɢɹ ɧɟ ɛɨɥɶɲɟ ɞɜɭɯ ɨɱɤɨɜ. 

4. ȼ ɩɚɪɬɢɢ ɢɡ 15 ɞɟɬɚɥɟɣ ɢɦɟɟɬɫɹ 8 ɫɬɚɧɞɚɪɬɧɵɯ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 
ɫɪɟɞɢ ɩɹɬɢ ɜɡɹɬɵɯ ɧɚɭɝɚɞ ɞɟɬɚɥɟɣ 3 ɫɬɚɧɞɚɪɬɧɵɟ. 

 
2 ɜɚɪɢɚɧɬ 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 330 xAx   

2. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɫɬɚɜɢɬɶ 6 ɬɨɦɨɜ ɷɧɰɢɤɥɨɩɟɞɢɢ, ɱɬɨɛɵ ɨɧɢ 
ɫɬɨɹɥɢ ɜ ɛɟɫɩɨɪɹɞɤɟ? 

3. ȼ ɭɪɧɟ 5 ɛɟɥɵɯ ɢ 10 ɱɟɪɧɵɯ ɲɚɪɨɜ. ɂɡ ɭɪɧɵ ɧɚɭɝɚɞ ɜɵɧɢɦɚɸɬ ɨɞɢɧ ɲɚɪ. Ʉɚɤɨ-
ɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨɜɵɧɭɬɵɣ ɲɚɪ ɨɤɚɠɟɬɫɹ: 
ɚ) ɱɟɪɧɵɦ; 
ɛ) ɛɟɥɵɦ. 

4. ɉɟɪɜɟɧɫɬɜɨ ɩɨ ɮɭɬɛɨɥɭ ɨɫɩɚɪɢɜɚɸɬ 20 ɤɨɦɚɧɞ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 7 ɥɢɞɢɪɭɸɳɢɯ. 
ɉɭɬɟɦ ɠɟɪɟɛɶɟɜɤɢ ɤɨɦɚɧɞɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ ɩɨ 10 ɤɨɦɚɧɞ ɜ ɤɚɠ-
ɞɨɣ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ  ɩɨɩɚɞɚɧɢɹ ɜɫɟɯ ɥɢɞɢɪɭɸɳɢɯ ɤɨɦɚɧɞ ɜ ɨɞɧɭ ɝɪɭɩɩɭ? 

3 ɜɚɪɢɚɧɬ 
 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 54
230 xx AA   

2. ɂɡ 10 ɤɚɧɞɢɞɚɬɨɜ ɧɭɠɧɨ ɜɵɛɪɚɬɶ 3-ɯ ɧɚ ɤɨɧɮɟɪɟɧɰɢɸ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ  
ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ? 

3. Ȼɪɨɲɟɧɚ ɢɝɪɚɥɶɧɚɹ ɤɨɫɬɶ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ: 
ɚ) ɩɨɹɜɥɟɧɢɹ ɱɟɬɧɨɝɨ ɱɢɫɥɚ ɨɱɤɨɜ; 
ɛ) ɩɨɹɜɥɟɧɢɹ ɧɟ ɛɨɥɶɲɟ ɬɪɟɯ ɨɱɤɨɜ. 

4. ȼɨɫɟɦɶ ɪɚɡɥɢɱɧɵɯ ɤɧɢɝ ɪɚɫɫɬɚɜɥɹɸɬɫɹ ɧɚɭɞɚɱɭ ɧɚ ɨɞɧɨɣ ɩɨɥɤɟ. ɇɚɣɬɢ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɞɜɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɤɧɢɝɢ ɨɤɚɠɭɬɫɹ ɩɨɫɬɚɜɥɟɧɧɵɦɢ ɪɹɞɨɦ. 

 
4 ɜɚɪɢɚɧɬ 
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1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 53
220 xx AA   

2. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɝɭɬ ɪɚɡɦɟɫɬɢɬɶɫɹ 5 ɱɟɥɨɜɟɤ ɜɨɤɪɭɝ ɫɬɨɥɚ?  
3. Ⱦɜɚ ɫɬɪɟɥɤɚ ɫɬɪɟɥɹɸɬ ɩɨ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɰɟɥɢ. ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜ ɰɟɥɶ 

ɞɥɹ ɩɟɪɜɨɝɨ ɫɬɪɟɥɤɚ ɪɚɜɧɚ 0,82, ɞɥɹ ɜɬɨɪɨɝɨ 0,75. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 
ɨɛɚ ɫɬɪɟɥɤɚ ɩɨɩɚɞɭɬ ɜ ɰɟɥɶ. 

4. ȼ ɹɳɢɤɟ ɢɦɟɟɬɫɹ 80 ɫɬɚɧɞɚɪɬɧɵɯ ɞɟɬɚɥɟɣ ɢ 20 ɧɟɫɬɚɧɞɚɪɬɧɵɯ. ɂɡ ɹɳɢɤɚ ɧɚɭɞɚ-
ɱɭ ɛɟɪɭɬ ɨɞɧɭ ɡɚ ɞɪɭɝɨɣ ɞɜɟ ɞɟɬɚɥɢ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ 
ɞɟɬɚɥɢ ɩɪɢ ɩɟɪɜɨɦ ɢɫɩɵɬɚɧɢɢ, ɩɪɢ ɜɬɨɪɨɦ ɢɫɩɵɬɚɧɢɢ? 

 
5 ɜɚɪɢɚɧɬ 

 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ:
12

1
3


xA

x
 

2. Ȼɪɢɝɚɞɢɪ ɞɨɥɠɟɧ ɨɬɩɪɚɜɢɬɶ ɧɚ ɪɚɛɨɬɭ 4 ɱɟɥɨɜɟɤ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɷɬɨ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɟɫɥɢ ɛɪɢɝɚɞɚ ɫɨɫɬɨɢɬ ɢɡ 10 ɱɟɥɨɜɟɤ? 

3. ȼ ɭɪɧɟ 20 ɲɚɪɨɜ. 17 ɛɟɥɵɯ ɢ 3 ɱɟɪɧɵɯ. ȼɵɧɭɥɢ ɩɨɞɪɹɞ 5 ɲɚɪɨɜ, ɩɪɢɱɟɦ ɤɚɠ-
ɞɵɣ ɜɵɧɭɬɵɣ ɲɚɪ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɭɪɧɭ ɢ ɩɟɪɟɞ ɢɡɜɥɟɱɟɧɢɟɦ ɫɥɟɞɭɸɳɟɝɨ, ɲɚɪɵ 
ɜ ɭɪɧɟ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɢɜɚɸɬɫɹ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɢɡ ɩɹɬɢ ɜɵɧɭ-
ɬɵɯ ɲɚɪɨɜ ɬɪɢ ɛɟɥɵɯ. 

4. ɇɚɣɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɫ.ɜ. ɏ, ɟɫɥɢ ɡɚɤɨɧ ɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɞɚɧ ɬɚɛ-
ɥɢɰɟɣ: 

ix  1 2 3 4 

iP  0,3 0,1 0,2 0,4 

 
6 ɜɚɪɢɚɧɬ 

 

1. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 31
24 x

x
x AC 
  

2. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɫɬɚɜɢɬɶ 5 ɬɨɦɨɜ, ɱɬɨɛɵ ɨɧɢ ɫɬɨɹɥɢ ɜ ɛɟɫɩɨ-
ɪɹɞɤɟ? 

3. ȼ ɭɱɟɛɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɧɚ ɫɬɚɧɤɚɯ ɚ, bɢc ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 30 %, 
45 % ɢ 25 % ɜɫɟɯ ɞɟɬɚɥɟɣ. ȼ ɢɯ ɩɪɨɞɭɤɰɢɢ ɛɪɚɤ ɫɨɫɬɚɜɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ      
13 %, 11 % ɢ 5 %. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɚɭɝɚɞ ɜɡɹɬɚɹ ɞɟɬɚɥɶ ɞɟɮɟɤɬɧɚ. 

4. ɇɚɣɬɢ ɞɢɫɩɟɪɫɢɸ ɞɢɫɤɪɟɬɧɨɣ ɫ.ɜ. ɏ, ɡɧɚɹ ɡɚɤɨɧ ɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 
ix  0 1 2 3 4 

iP  0,2 0,4 0,3 0,08 0,02 
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ɉɪɢɥɨɠɟɧɢɟ ɋ 
 

ɉɟɪɟɱɟɧɶ ɩɪɢɦɟɪɧɵɯ ɷɤɡɚɦɟɧɚɰɢɨɧɧɵɯ ɡɚɞɚɧɢɣ 
 

Чɚɫɬɶ 1 

№1 .ȼɵɱɢɫɥɢɬɟ: ͳʹͷభయ  ·  ͳయర −  ͵భమ  
№2. ȼɵɱɢɫɥɢɬɟ: ʹͷభర ∶ ͵ʹమఱ −  Ͷ 

№3 .ȼɵɱɢɫɥɢɬɟ:  ʹమయ  ·  ͳభర- Ͷమయ 

№4. ȼɵɱɢɫɥɢɬɟ: ͷ −  ʹమయ ∶  ͺభయ . 

№5. ȼɵɱɢɫɥɢɬɟ   29∙ ͳభర – 15. 

№6. ȼɵɱɢɫɥɢɬɟ   7 - 3∙Ͷభల. 

№7. ȼɵɱɢɫɥɢɬɟ   2∙ͳʹͷభయ – 0,90 

№8. ȼɵɱɢɫɥɢɬɟ 12- 64 3

2

4

1

81  

№9. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ   logଶ ͷͲ – 2logଶ ͷ. 

№10. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  ʹl୭gమ ଷ +  log ʹ - log ͳͶ. 

№11. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  2log5log 1010   

№12. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  
16log

8log

3

3  

№13. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  
9log

12log36log

5

55 
 

№14. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ   logହ ͵ - logହ ͳͷ + logଷ ͷ 

№15. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  2log2100log 55   

№16. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ 9log2log4 1212   
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№17. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ sin ,ɟɫɥɢ cos =
5

3 , 0< <
2

 . 

№18. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ cos ,ɟɫɥɢ sin = -
13

5 ,  < <
2

3 . 

№19.ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ cos �, ɟɫɥɢ sin � = - 0,8  ɢ   � < � < ଷ�ଶ . 

№20. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ sin �, ɟɫɥɢ cos � = -
√ସ  ɢ   �ଶ < � < � 

№21. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ sТЧα, ɟɫɥɢ Мosα = 
17

8   ɢ   
2

 < <  

№22. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ cos �, ɟɫɥɢ sin � = 
√ଶଷ   ɢ   0< � < �ଶ. 

№23. ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ
2

3
;

13

12
,sin

 ɫosɟɫɥɢ  . 

№24.  ɇɚɣɞɢɬɟ ɡɧɚɱɟɧɢɟ
2

3
;

5

4
sin,cos

 ɟɫɥɢ   .   

№25. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:  ctgxtgxxx  2cossin 22
. 

№26. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ:    xxtg 42 cos1   

№27. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  7cos2α – 5 + 7sin2α. 

№28. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  -4sin2α +5 – 4cos2α 

№29. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  -3sin2α - 6 – 3cos2α. 

№30. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  xctgxx cos2sin   

№31.ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ  xxtg
x

22

2
sin2

cos

1
  

№32. ɍɩɪɨɫɬɢɬɟ ɜɵɪɚɠɟɧɢɟ: sin cos ctg – 1 

№33. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ  05sin x  

№34. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ   sin х = 1. 

№35. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ   cos х = -1 

№36. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ   2 sinx = 3 ;        . 

№37. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ   cos х = 1. 

№38. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ  15,0sin x  

№39. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ  01cos2 x  

№40. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 01sin2 x  

№41. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ   √Ͷ − ͵хଶ = -ɯ. 
№42. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ   124  xx  

№43. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ  √Ͷхଶ − ʹ = -ɯ 

 №44. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ  1323 x  

№45. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ  √ͳʹͷ − Ͷхଶ = -ɯ. 
№46. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ  393 x  

№47. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ  213  x . 
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№48. ɇɚɣɞɢɬɟ  ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ  6448  x  

№49. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ .25
5

1
32









 õ

. 

 1) [-4;0)     2) [0;1)      3) [-∞;-4)       4) [0;6). 

№50. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ  ቀ ଵଶହቁ,ସ�−ଶ
= 

125. 

 1) [-4;0)     2) [0;1)      3) [1;4)       4) [4;6). 

№51. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ
8

1
2 12 x  

1) 1) [-4;0)     2) [0;1)      3) [-∞;-5)       4) [0;+ ). 

№52. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ  ቀ ଵଷଶቁ,ହ�+ଵ
= 

8. 

 1) [-4;0)     2) [0;1)      3) [-∞;-4)       4) [4;6). 

№53. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ
5

1
25 x  

1) [-4;0)     2) [0;1)      3) [-∞;-1)       4) [0;1). 

№54. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ  ቀଵ଼ቁ,ଵ�−ଵ
= 

16 

  1) [-4;0)     2) [0;1)      3) [1;4)       4) [4;6). 

№55. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ   101,0
32 x  

  1) [-4;-1)     2) (0; 2       3) (1;4)       4) [4;6). 

№56. ɍɤɚɠɢɬɟ ɩɪɨɦɟɠɭɬɨɤ, ɤɨɬɨɪɨɦɭ ɩɪɢɧɚɞɥɟɠɢɬ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ 168 x  
1) [-4; 0      2) [0;+ )      3) [-∞;-1)       4) [0;1). 

№57. Ɋɟɲɢɬɟ ɪɚɜɧɟɧɢɟ  logହ х + logହ ͵= logହ ͳʹ. 

№58. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 5log5loglog 101010 x  

№59. Ɋɟɲɢɬɟ ɪɚɜɧɟɧɢɟ logସ х + logସ ͷ= logସ ʹͲ 

 №60. Ɋɟɲɢɬɟ ɪɚɜɧɟɧɢɟ log х + log = log ͳͺ. 
№61. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 4loglog20log 333  x  

№63. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ 1)4(log 5,0 x  

№64. Ɋɟɲɢɬɟ ɪɚɜɧɟɧɢɟ  log 6 x = log 86 - 2 log 36 . 

№65. ȼ ɤɨɧɭɫɟ ɨɛɪɚɡɭɸɳɚɹ ɪɚɜɧɚ 15 ɫɦ, ɚ ɜɵɫɨɬɚ ɤɨɧɭɫɚ 9 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ 
ɨɫɧɨɜɚɧɢɹ. 

 №66. ɂɡɦɟɪɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɧɵ 6ɫɦ, 12ɫɦ, 2 19 ɫɦ. 
ɇɚɣɞɢɬɟ ɞɢɚɝɨɧɚɥɶ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
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№67. ɇɚɣɞɢɬɟ ɞɢɚɝɨɧɚɥɢ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɩɨ ɬɪɟɦ ɟɝɨ ɢɡɦɟɪɟɧɢ-
ɹɦ: 2; 2; 1. 
   №68. ȼɵɫɨɬɚ ɩɪɚɜɢɥɶɧɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 6, ɫɬɨɪɨɧɚ ɨɫɧɨɜɚ-
ɧɢɹ ɪɚɜɧɚ 10. ɇɚɣɬɢ ɚɩɨɮɟɦɭ  ɩɢɪɚɦɢɞɵ. 

 
№69. ȼ ɲɚɪɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5ɫɦ ɨɬ ɰɟɧɬɪɚ ɩɪɨɜɟɞɟɧɨ ɫɟɱɟɧɢɟ, ɪɚɞɢɭɫ ɤɨɬɨɪɨɝɨ 
ɪɚɜɟɧ 12ɫɦ. ɇɚɣɬɢ ɪɚɞɢɭɫ ɲɚɪɚ. 
№70. ɂɡɦɟɪɟɧɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɧɵ 7 ɫɦ, 11 ɫɦ, 55 ɫɦ. 
ɇɚɣɞɢɬɟ ɞɢɚɝɨɧɚɥɶ  ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 
№71. ɉɥɨɳɚɞɶ ɫɮɟɪɵ ɪɚɜɧɚ 324 ɫɦ 2 . ɇɚɣɞɢɬɟ ɪɚɞɢɭɫ ɫɮɟɪɵ. 
№72. ɇɚɤɥɨɧɧɚɹ ɪɚɜɧɚ 10 ɫɦ. ɑɟɦɭ ɪɚɜɧɚ ɩɪɨɟɤɰɢɹ ɷɬɨɣ ɧɚɤɥɨɧɧɨɣ  ɧɚ ɩɥɨɫɤɨɫɬɶ, 
ɟɫɥɢ ɧɚɤɥɨɧɧɚɹ ɫɨɫɬɚɜɥɹɟɬ ɫ ɩɥɨɫɤɨɫɬɶɸ ɭɝɨɥ, ɪɚɜɧɵɣ 60ɨ? 

№73. Ⱦɚɧɵ  6,4,2 


a ,  6,3,9 


b ,  1,0,3 


c . ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ 


 cbap 2
3

1 . 

№74. Ⱦɚɧɵ ɬɨɱɤɢ Ⱥ(1;-1;0), ȼ(-3;-1;2), ɋ(-1;2;1).ɇɚɣɞɢɬɟ ɞɥɢɧɭ  ɜɟɤɬɨɪɚ ɋȼАȼ  . 

№75. Ɍɪɟɭɝɨɥɶɧɢɤ  Ⱥȼɋ  ɡɚɞɚɧ  ɤɨɨɪɞɢɧɚɬɚɦɢ  ɟɝɨ  ɜɟɪɲɢɧ  Ⱥ(3;–4;2), ȼ(–3;2;–4), 

ɋ(1;3; –1). ɇɚɣɬɢ  ɤɨɨɪɞɢɧɚɬɵ  ɦɟɞɢɚɧɵ  ɋɆ. 
№76. Ⱦɚɧɵ    0,2,1



a  ,  0,6,3 


b ,  4,3,0 


c  . ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ 


 cbap
3

1
2 . 

№77. Ⱦɚɧɵ  ɬɨɱɤɢ  Ⱥ(0;4;–1), ȼ(1;3;0), ɋ(0;2;5). ɇɚɣɞɢɬɟ  ɞɥɢɧɭ  ɜɟɤɬɨɪɚ ɋȼАɋ  . 

№78. ȼɟɪɲɢɧɵ ABC ɢɦɟɸɬ ɤɨɨɪɞɢɧɚɬɵ  A (-2;0;1) , B (-1;2;3), C (8;-4;9). ɇɚɣɞɢɬɟ 

ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ


BM , ɟɫɥɢ BM –ɦɟɞɢɚɧɚ ABC . 

№79. Ⱦɚɧɵ    3,3,1


a ,  0,1,2 


b ,  2,1,1 


c . ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ 


 cbap 2 . 

№80. Ⱦɚɧɵ    6,4,2


a ,  0,1,3


b ,  1,0,3 


c . ɇɚɣɞɢɬɟ ɤɨɨɪɞɢɧɚɬɵ ɜɟɤɬɨɪɚ 


 cbap 25,0 . 

Чɚɫɬɶ 2 
№1. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = ɯ3 – 3ɯ2 .  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№2. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = xx 22  .  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№3. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = 4ɯ – ɯ4. 
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     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№4. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = xx 32  .  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№5. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: .33 xxy  .  

     Ɉɬɜɟɬ:ИИИИИИИИ_____________ 

№6. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = 23 xx .  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№7. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = ɭ = ɯ2 - 1. 

     Ɉɬɜɟɬ:ИИИ__________________ 

№8. ɇɚɣɞɢɬɟ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɭɤɚɠɢɬɟ minmax, ɬɨɱɤɢ: ɭ = 
3

4
3x

x .  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№9. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: .093832  xx  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№10. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 122535 21   xx  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№11. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 2)32(log 5,0 x  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№12. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 1)3(log)1(log 33  xx . 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№13. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 3lg)2lg(lg  xx . 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№14. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: 7233 222  xx . 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№15. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: log2(ɯ – 3) + log2(2ɯ + 1) = 2. 
     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№16. Ɋɟɲɢɬɟ ɭɪɚɜɧɟɧɢɟ: .0126436  xx  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№17. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ ɬɪɟɭɝɨɥɶɧɨɣ ɩɢɪɚɦɢɞɵ ɪɚɜɧɚ 12 ɫɦ, ɛɨɤɨɜɨɟ 
ɪɟɛɪɨ ɪɚɜɧɨ 7 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɢɪɚɦɢɞɵ. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№18. ɇɚɣɬɢ ɨɛɴɟɦ ɩɪɹɦɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ, ɨɫɧɨɜɚɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɪɨɦɛ 
ɫ ɞɢɚɝɨɧɚɥɹɦɢ 12 ɫɦ ɢ 16 ɫɦ, ɚ ɜɵɫɨɬɚ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɧɚ 16 ɫɦ. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№19. ɉɥɨɳɚɞɢ ɞɜɭɯ ɝɪɚɧɟɣ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɪɚɜɧɵ 35ɫɦ2 ɢ 
42ɫɦ2, ɚ ɞɥɢɧɚ ɢɯ ɨɛɳɟɝɨ ɪɟɛɪɚ 7ɫɦ. ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 
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№20. Ɋɚɞɢɭɫ ɫɮɟɪɵ ɪɚɜɟɧ 15 ɫɦ. ɇɚɣɞɢɬɟ  ɞɥɢɧɭ ɞɭɝɢ ɨɤɪɭɠɧɨɫɬɢ ɫɟɱɟɧɢɹ, ɭɞɚ-
ɥɟɧɧɨɝɨ ɨɬ ɰɟɧɬɪɚ ɫɮɟɪɵ ɧɚ 12ɫɦ.  

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№21. Ɉɛɪɚɡɭɸɳɚɹ ɤɨɧɭɫɚ ɪɚɜɧɚ 12ɫɦ ɢ ɫɨɫɬɚɜɥɹɟɬ ɫ ɩɥɨɫɤɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ ɭɝɨɥ 
300. ɇɚɣɞɢɬɟ ɨɛɴɟɦ ɤɨɧɭɫɚ, ɫɱɢɬɚɹ � = 3. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№22. Ɍɨɱɤɚ Ʉ  ɧɟ ɥɟɠɢɬ ɜ ɩɥɨɫɤɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ȺȼɋȾ. Ɉɬɪɟɡɨɤ ɈɄ ɩɟɪɩɟɧ-
ɞɢɤɭɥɹɪɟɧ ɩɥɨɫɤɨɫɬɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɢ ɪɚɜɟɧ 12ɫɦ. ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɬɨɱɤɢ Ʉ ɞɨ ɜɟɪɲɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ȼ, ɟɫɥɢ ɫɬɨɪɨɧɵ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɪɚɜɧɵ 
6 ɢ 8 ɫɦ. 

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№23. ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɲɚɪɚ ɩɥɨɫɤɨɫɬɶɸ ɪɚɜɧɚ 81π ɫɦ 2 . Ɋɚɞɢɭɫ ɲɚɪɚ ɪɚɜɟɧ 15ɫɦ. 
ȼɵɱɢɫɥɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɲɚɪɚ ɞɨ ɩɥɨɫɤɨɫɬɢ ɫɟɱɟɧɢɹ. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИИ 

№24. Ⱦɚɧ ɤɜɚɞɪɚɬ ȺȼɋȾ  ɫɬɨɪɨɧɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 3ɫɦ. ɂɡ ɬɨɱɤɢ Ɇ ɩɪɨɜɟɞɟɧɚ 
ɩɪɹɦɚɹ Ɇȼ  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɤ  ɩɥɨɫɤɨɫɬɢ ɤɜɚɞɪɚɬɚ, ɨɬɪɟɡɨɤ Ɇȼ ɪɚɜɟɧ 4ɫɦ. ȼɵ-
ɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɬɪɟɭɝɨɥɶɧɢɤɚ ɆɋȾ. 

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИ___ 

№25. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ: .)110(
1

2

4 dxx


  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№26. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ:  



2

1

2 9 dxxx  

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№27. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ: ɚ) .)32(
1

0

dxx   

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№28. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ:  



1

3

2 44 dxxx  

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

 

№29. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ: ɚ)   
2

1

22 dxx  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№30. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ: ɚ)   
2

0

2 543 dxxx  

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№31. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ:  



2

1

12 dxx  



103 
 

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№32. ȼɵɱɢɫɥɢɬɟ ɢɧɬɟɝɪɚɥ:   
2

0

1 dxx  

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№33. ɂɡ ɤɨɪɡɢɧɵ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬɫɹ 4 ɛɟɥɵɯ ɢ 7 ɱɟɪɧɵɯ ɲɚɪɚ, ɜɵɧɢɦɚɸɬ ɨɞɢɧ 
ɲɚɪ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɲɚɪ ɨɤɚɠɟɬɫɹ ɱɟɪɧɵɦ. 

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№34. ȼ ɹɳɢɤɟ ɥɟɠɚɬ ɤɚɪɬɨɱɤɢ ɫ ɛɭɤɜɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɫɥɨɜɨ 
«ɷɥɟɤɬɪɢɮɢɤɚɰɢɹ». Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɧɚɭɝɚɞ ɜɵɛɪɚɧɧɚɹ ɛɭɤɜɚ ɨɤɚ-
ɠɟɬɫɹ ɛɭɤɜɨɣ ɤ? 

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№35. ȼ ɤɨɪɡɢɧɟ 20 ɲɚɪɨɜ: 5 ɫɢɧɢɯ, 4 ɤɪɚɫɧɵɯ, ɨɫɬɚɥɶɧɵɟ ɱɟɪɧɵɟ. ȼɵɛɢɪɚɸɬ 
ɧɚɭɞɚɱɭ ɨɞɢɧ ɲɚɪ. Ɉɩɪɟɞɟɥɢɬɶ, ɫ ɤɚɤɨɣ ɜɟɪɨɹɬɧɨɫɬɶɸ ɨɧ ɛɭɞɟɬ ɰɜɟɬɧɵɦ. 

Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№36. ȼɫɬɭɩɢɬɟɥɶɧɵɣ ɷɤɡɚɦɟɧ ɜ ɥɢɰɟɣ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɬɭɪɨɜ. ȼɟɪɨɹɬɧɨɫɬɶ ɨɬɫɟɜɚ ɜ 
1 ɬɭɪɟ ɫɨɫɬɚɜɥɹɟɬ 60%, ɜɨ ɜɬɨɪɨɦ  - 40%, ɜ ɬɪɟɬɶɟɦ – 30%. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɥɢɰɟɣ? 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№37. ȼ ɹɳɢɤɟ ɧɚɯɨɞɢɬɫɹ 45 ɲɚɪɢɤɨɜ, ɢɡ ɤɨɬɨɪɵɯ 17 ɛɟɥɵɯ. ɉɨɬɟɪɹɥɢ 2 ɧɟ ɛɟɥɵɯ 
ɲɚɪɢɤɚ. Ʉɚɤɨɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɧɚɭɝɚɞ ɲɚɪɢɤ ɛɭɞɟɬ ɛɟɥɵɦ?   

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИ____ 

№38. ɇɢɤɨɥɚɣ ɢ Ʌɟɨɧɢɞ ɜɵɩɨɥɧɹɸɬ ɤɨɧɬɪɨɥɶɧɭɸ ɪɚɛɨɬɭ. ȼɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ 
ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɭ ɇɢɤɨɥɚɹ ɫɨɫɬɚɜɥɹɟɬ 70%, ɚ ɭ Ʌɟɨɧɢɞɚ – 30%. ɇɚɣɞɢɬɟ ɜɟɪɨ-
ɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ Ʌɟɨɧɢɞ ɞɨɩɭɫɬɢɬ ɨɲɢɛɤɭ, ɚ ɇɢɤɨɥɚɣ ɧɟɬ. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№39. Ʉɚɬɹ ɢ Ⱥɧɹ ɩɢɲɭɬ ɞɢɤɬɚɧɬ. ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ Ʉɚɬɹ ɞɨɩɭɫɬɢɬ ɨɲɢɛɤɭ, 
ɫɨɫɬɚɜɥɹɟɬ 60%, ɚ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɭ Ⱥɧɢ ɫɨɫɬɚɜɥɹɟɬ 40%. ɇɚɣɬɢ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɨɛɟ ɞɟɜɨɱɤɢ ɧɚɩɢɲɭɬ ɞɢɤɬɚɧɬ ɛɟɡ ɨɲɢɛɨɤ. 

     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

№40. ȼ ɤɨɪɨɛɤɟ ɥɟɠɚɬ 4 ɝɨɥɭɛɵɯ, 3 ɤɪɚɫɧɵɯ, 9 ɡɟɥɟɧɵɯ, 6 ɠɟɥɬɵɯ ɲɚɪɢɤɨɜ. Ʉɚɤɨ-
ɜɚ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ  ɜɵɛɪɚɧɧɵɣ  ɲɚɪɢɤ ɛɭɞɟɬ ɧɟ ɡɟɥɟɧɵɦ? 
     Ɉɬɜɟɬ:ИИИИИИИИИИИИИИИИИИИИ 

 

Чɚɫɬɶ 3 
№1. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ:  ɭ=2ɯ², ɭ=2ɯ. 
№2. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: ɭ= - ɯ²+2, ɭ=-ɯ. 
№3. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: ɭ=ɯ²+1, ɭ=1, ɯ=1. 
№4. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: ɭ = 4 – ɯ2, ɭ = 0, ɯ = 0, ɯ 
= 2.  



104 
 

№5. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ :ɭ = 1 – ɯ3, ɭ = 0, ɯ = 0, ɯ 
= 1. 

№6. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: ɭ = 1 – ɯ2, ɭ = 0.  

№7. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ:  ɭ=2ɯ², ɭ= ɯ+1. 
№8. ȼɵɱɢɫɥɢɬɟ ɩɥɨɳɚɞɶ ɮɢɝɭɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ ɥɢɧɢɹɦɢ: ɭ = ɯ3 + 1, ɭ = 0, ɯ = 0,  
ɯ = 2.  

№9. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  .12
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№10. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  .22sin
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№11. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  .12
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№12. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  
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№13. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  
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№14. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  .sin
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№15. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  .2
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№16. Ⱦɨɤɚɠɢɬɟ ɬɨɠɞɟɫɬɜɨ:  
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№17. ɂɡ ɬɨɱɤɢ ɤ ɩɥɨɫɤɨɫɬɢ ɩɪɨɜɟɞɟɧɵ ɞɜɟ ɧɚɤɥɨɧɧɵɟ  ɞɥɢɧɨɣ 12 ɢ 24 ɫɦ, ɩɪɨɟɤ-
ɰɢɢ ɤɨɬɨɪɵɯ ɨɬɧɨɫɹɬɫɹ ɤɚɤ 1:7. ɇɚɣɞɢɬɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɞɨ ɩɥɨɫɤɨɫɬɢ. 

№18. ɋɬɨɪɨɧɚ ɨɫɧɨɜɚɧɢɹ ɩɪɚɜɢɥɶɧɨɣ  ɬɪɟɭɝɨɥɶɧɨɣ ɩɪɢɡɦɵ ɪɚɜɧɚ 6 ɫɦ, ɚ ɞɢɚɝɨ-
ɧɚɥɶ ɛɨɤɨɜɨɣ ɝɪɚɧɢ 10 ɫɦ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɩɨɥɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɡɦɵ. 

№19. Ɋɚɞɢɭɫɵ ɨɫɧɨɜɚɧɢɣ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ 8ɦ ɢ 5ɦ, ɜɵɫɨɬɚ 4ɦ. ɇɚɣɬɢ ɩɥɨɳɚɞɶ 
ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɨɛɴɟɦ. 

№20. Ɋɚɞɢɭɫɵ ɨɫɧɨɜɚɧɢɣ  ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɪɚɜɧɵ 5 ɫɦ ɢ 11 ɫɦ , ɚ ɨɛɪɚɡɭɸɳɚɹ 
ɪɚɜɧɚ   

10 ɫɦ. ɇɚɣɞɢɬɟ ɜɵɫɨɬɭ ɭɫɟɱɟɧɧɨɝɨ ɤɨɧɭɫɚ ɢ ɩɥɨɳɚɞɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ. 
№21. Ⱦɢɚɝɨɧɚɥɶ ɨɫɟɜɨɝɨ ɫɟɱɟɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ 12 3 ɫɦ. ɨɧɚ ɧɚɤɥɨɧɟɧɚ ɤ ɩɥɨɫ-

ɤɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɭɝɥɨɦ 60°. ȼɵɱɢɫɥɢɬɟ ɨɛɴɟɦ ɰɢɥɢɧɞɪɚ. 

№22. Ⱦɢɚɦɟɬɪ ɨɫɧɨɜɚɧɢɹ ɰɢɥɢɧɞɪɚ ɪɚɜɟɧ 1 ɦ,  ɚ ɜɵɫɨɬɚ  ɰɢɥɢɧɞɪɚ ɪɚɜɧɚ ɞɥɢɧɟ 
ɨɤɪɭɠɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ. ɇɚɣɞɢɬɟ ɩɥɨɳɚɞɶ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɚ. 
№23. Ɉɫɟɜɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ – ɪɚɜɧɨɫɬɨɪɨɧɧɢɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɩɟɪɢɦɟɬɪ ɤɨɬɨɪɨɝɨ 

ɪɚɜɟɧ  12 3 ɫɦ. ȼɵɱɢɫɥɢɬɟ ɨɛɴɟɦ ɤɨɧɭɫɚ.  
№24. ȼɵɫɨɬɚ ɤɨɧɭɫɚ 15ɦ, ɨɛɴɟɦ 320ɉɦ³. Ɉɩɪɟɞɟɥɢɬɟ ɩɨɥɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɧɭɫɚ. 



105 
 

 
 
 
 
 
 
 
 
 
 



106 
 

                                            Ʌɢɬɟɪɚɬɭɪɚ 
 
Ȼɚɲɦɚɤɨɜ Ɇ.ɂ. Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, 

ɝɟɨɦɟɬɪɢɹ: ɭɱɟɛɧɢɤ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɨɪɝɚɧɢ-
ɡɚɰɢɣ, ɨɫɜɚɢɜɚɸɳɢɯ ɩɪɨɮɟɫɫɢɢ ɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɋɉɈ.- Ɇ., 2019 ɝ. 

Ȼɚɲɦɚɤɨɜ Ɇ.ɂ. Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, 
ɝɟɨɦɟɬɪɢɹ: ɡɚɞɚɱɧɢɤ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɜɚɢɜɚɸɳɢɯ ɩɪɨɮɟɫɫɢɢ ɢ ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɋɉɈ.- Ɇ., 
2019 ɝ. 

Ȼɚɲɦɚɤɨɜ Ɇ.ɂ. Ɇɚɬɟɦɚɬɢɤɚ: ɚɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, 
ɝɟɨɦɟɬɪɢɹ: Эɥɟɤɬɪɨɧɧɵɣ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɜɚɢɜɚɸɳɢɯ ɩɪɨɮɟɫɫɢɢ ɢ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ ɋɉɈ.- Ɇ., 2019 ɝ.                                                                                 

Ɇɨɪɞɤɨɜɢɱ Ⱥ.Ƚ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 10-11: ɭɱɟɛɧɢɤ 
ɞɥɹ ɭɱɚɳɢɯɫɹ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ: Ɇɧɟɦɨɡɢɧɚ, 2019 ɝ. 

Ɇɨɪɞɤɨɜɢɱ Ⱥ.Ƚ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 10-11: ɡɚɞɚɱ-
ɧɢɤ ɞɥɹ ɭɱɚɳɢɯɫɹ ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ: Ɇɧɟɦɨɡɢɧɚ, 2019 ɝ. 

Ⱥɬɚɧɚɫɹɧ Ʌ.ɋ., Ȼɭɬɭɡɨɜ ȼ.Ɏ. Ƚɟɨɦɟɬɪɢɹ 10-11: ɭɱɟɛɧɢɤ ɞɥɹ ɭɱɚɳɢɯɫɹ ɨɛ-
ɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɭɱɪɟɠɞɟɧɢɣ: ɉɪɨɫɜɟɳɟɧɢɟ, 2019ɝ. 
 
ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɵ: 
1. ɂɧɬɟɪɚɤɬɢɜɧɵɟ ɬɟɫɬɵ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɜ on-lain-ɪɟɠɢɦɟ 
(http://uztest.ru/lessons) 

2. Ʉɨɧɫɩɟɤɬ ɩɨ ɚɥɝɟɛɪɟ (http://uztest.ru/abstracts/) 
3. Ɍɪɟɧɚɠɟɪ ɩɨ ɦɚɬɟɦɚɬɢɤɟ (http://uztest.ru/simulator/)  
4. Ɍɟɫɬɵ ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɜ  on-lain-ɪɟɠɢɦɟ (http://uztest.ru/)  
5. Эɥɟɤɬɪɨɧɧɵɟ ɭɱɟɛɧɢɤɢ ɩɨ ɝɟɨɦɟɬɪɢɢ, ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɚɧɚɥɢɡɚ 

(http://www.mathematics.ru) 
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