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ɉɪɟɞɢɫɥɨɜɢɟ 
 

Ⱦɚɧɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɭɱɢɬɟɥɹɦ, ɪɚɛɨ-
ɬɚɸɳɢɦ ɩɨ ɭɱɟɛɧɢɤɭ «Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ.  

10—11 ɤɥɚɫɫɵ» ɚɜɬɨɪɨɜ ɒ. Ⱥ. Ⱥɥɢɦɨɜɚ, ɘ. Ɇ. Ʉɨɥɹɝɢɧɚ, ɇ. ȿ. Ɏёɞɨɪɨ-
ɜɨɣ, Ɇ. ɂ. ɒɚɛɭɧɢɧɚ. 

Ⱦɚɧɧɵɣ ɤɭɪɫ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ  
10—11 ɤɥɚɫɫɨɜ ɨɪɝɚɧɢɡɨɜɚɧ ɜɨɤɪɭɝ ɨɫɧɨɜɧɵɯ ɫɨɞɟɪɠɚɬɟɥɶɧɵɯ ɥɢɧɢɣ: 

— ɱɢɫɥɨɜɨɣ (ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɫɬɟɩɟɧɶ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚ-
ɡɚɬɟɥɟɦ, ɥɨɝɚɪɢɮɦɵ ɱɢɫɟɥ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɱɢɫɥɨɜɵɟ ɜɵɪɚɠɟɧɢɹ); 

— ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ (ɩɨɤɚɡɚɬɟɥɶɧɚɹ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ, ɫɬɟɩɟɧɧɚɹ ɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡ-
ɜɨɞɧɨɣ, ɩɟɪɜɨɨɛɪɚɡɧɚɹ ɮɭɧɤɰɢɢ); 

— ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ (ɩɨɤɚɡɚɬɟɥɶɧɵɟ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ, ɢɪɪɚ-
ɰɢɨɧɚɥɶɧɵɟ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ); 

— ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ (ɜɵɪɚɠɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɫɬɟɩɟɧɢ, ɥɨɝɚɪɢɮɦɵ, 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ). 

Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɚɧɚɥɢɡɚ 
ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: 

1. ɗɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ ɢɡɭɱɚɸɬɫɹ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɦɟɬɨɞɚɦɢ (ɛɟɡ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ). 

2. ɑɢɫɥɨɜɚɹ ɥɢɧɢɹ ɢ ɥɢɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɪɚɡɜɢɜɚɸɬɫɹ ɩɚɪɚɥɥɟɥɶ-
ɧɨ ɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ, ɧɨ ɨɩɟɪɟɠɚɹ ɟё ɩɨ ɜɪɟɦɟɧɢ ɢɡɭɱɟɧɢɹ. Ɍɚɤ, ɧɚɩɪɢ-
ɦɟɪ, ɢɡɭɱɟɧɢɸ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɩɪɟɞɲɟɫɬɜɭɟɬ ɢɡɭɱɟɧɢɟ ɩɨɧɹ-
ɬɢɹ ɥɨɝɚɪɢɮɦɚ ɱɢɫɥɚ ɢ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɨɜ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɥɨɝɚɪɢɮɦɢ-
ɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɪɟɲɟɧɢɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 
Ⱥɧɚɥɨɝɢɱɧɵɣ ɩɨɞɯɨɞ ɩɪɢ ɜɜɟɞɟɧɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɤɥɚɫɫɚ ɮɭɧɤɰɢɣ ɛɵɥ ɢɫ-
ɩɨɥɶɡɨɜɚɧ ɢ ɜ ɤɭɪɫɟ ɚɥɝɟɛɪɵ 7—9 ɤɥɚɫɫɨɜ. 

3. ɉɪɢ ɢɡɥɨɠɟɧɢɢ ɤɭɪɫɚ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɪɚɮɢɱɟɫɤɢɟ ɫɪɟɞɫɬ-
ɜɚ ɧɚɝɥɹɞɧɨɫɬɢ. 

4. ȼɩɟɪɜɵɟ ɜ ɹɜɧɨɦ ɜɢɞɟ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɪɚɜɧɨɫɢɥɶɧɨɫɬɢ ɭɪɚɜɧɟ-
ɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɨɦ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. 

5. ɇɨɜɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɩɨɧɹɬɢɹ, ɤɨɝɞɚ ɷɬɨ ɜɨɡɦɨɠɧɨ, ɜɜɨɞɹɬɫɹ 
ɩɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɦɨɬɢɜɢɪɭɸɳɢɯ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ 
ɩɨɹɜɥɟɧɢɹ. 

6. ɋɢɫɬɟɦɚ ɭɩɪɚɠɧɟɧɢɣ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɟɥɸ ɛɟɡ ɩɪɨɛɥɟɦ ɨɪɝɚɧɢɡɨ-
ɜɚɬɶ ɭɪɨɜɧɟɜɭɸ ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɨɛɭɱɟɧɢɹ ɩɨ ɤɚɠɞɨɣ ɬɟɦɟ. 

7. ɋɢɫɬɟɦɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɧɧɨɦ 
ɩɪɢɥɨɠɟɧɢɢ ɤ ɭɱɟɛɧɢɤɭ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɧɚɜɵɤɨɜ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ 
ɤɨɪɪɟɤɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ. 

8. Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢɡɥɚɝɚɟɬɫɹ ɞɨɫɬɭɩɧɵɦ ɹɡɵɤɨɦ, ɱɬɨ ɫɩɨ-
ɫɨɛɫɬɜɭɟɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɢɡɭɱɟɧɢɸ ɟɝɨ ɫɬɚɪɲɟɤɥɚɫɫɧɢɤɚɦɢ. 
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9. Ⱥɤɰɟɧɬ ɜ ɩɪɟɩɨɞɚɜɚɧɢɢ ɩɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦɭ ɭɱɟɛɧɢɤɭ ɞɟɥɚɟɬɫɹ 
ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɨɛɪɟɬёɧɧɵɯ ɡɧɚɧɢɣ. 

Ɉɫɧɨɜɧɵɦ ɜ ɤɭɪɫɟ ɚɥɝɟɛɪɵ 10 ɤɥɚɫɫɚ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɷɥɟɦɟɧɬɚɪ-
ɧɵɯ ɮɭɧɤɰɢɣ ɢ ɫɜɹɡɚɧɧɨɟ ɫ ɧɢɦ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 

ȼ 11 ɤɥɚɫɫɟ ɨɛɨɛɳɚɸɬɫɹ ɡɧɚɧɢɹ ɭɱɚɳɢɯɫɹ ɩɨ ɜɫɟɦ ɫɨɞɟɪɠɚɬɟɥɶɧɵɦ 
ɥɢɧɢɹɦ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɫɪɟɞɧɟɣ ɲɤɨɥɵ. ɉɪɨɢɫɯɨɞɢɬ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɥɢɧɢɢ. Ɏɨɪɦɢɪɭɸɬɫɹ ɧɚɜɵɤɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ, ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɨɧɹɬɢɟɦ ɩɟɪɜɨɨɛɪɚɡɧɨɣ 
ɢ ɢɧɬɟɝɪɚɥɚ. Ɋɚɡɜɢɜɚɸɬɫɹ ɩɨɥɭɱɟɧɧɵɟ ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 
ɤɨɦɛɢɧɚɬɨɪɢɤɟ, ɷɥɟɦɟɧɬɚɯ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɫɬɚɬɢɫɬɢɤɢ. 

ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ ɩɪɢɜɨɞɹɬɫɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɤ ɢɡɭɱɟ-
ɧɢɸ ɦɚɬɟɪɢɚɥɚ ɭɱɟɛɧɢɤɚ: ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɞɟɪɠɚɧɢɹ ɢ ɰɟɥɢ 
ɢɡɭɱɟɧɢɹ ɤɚɠɞɨɣ ɝɥɚɜɵ ɢ ɤɚɠɞɨɝɨ ɩɚɪɚɝɪɚɮɚ; ɪɚɫɫɬɚɜɥɹɸɬɫɹ ɚɤɰɟɧɬɵ ɜ 
ɢɡɭɱɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ; ɨɩɢɫɵɜɚɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɩɨɞɯɨɞɵ ɤ 
ɢɡɭɱɟɧɢɸ ɧɨɜɨɣ ɬɟɦɵ; ɩɪɢɜɨɞɹɬɫɹ ɬɟɤɫɬɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɪɟɤɨ-
ɦɟɧɞɚɰɢɢ ɩɨ ɡɚɩɢɫɢ ɪɟɲɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɞɚɱ ɩɨɜɵ-
ɲɟɧɧɨɣ ɬɪɭɞɧɨɫɬɢ; ɞɚɸɬɫɹ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɨɪɟɬɢ-
ɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɭɩɪɚɠɧɟɧɢɣ ɩɨ ɭɪɨɤɚɦ. 

ɉɨɭɪɨɱɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɨɜ ɩɪɟɞɥɨɠɟɧɨ ɜ ɩɨɫɨ-
ɛɢɢ ɢɡ ɪɚɫɱёɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɦɟɧɢ ɧɚ ɨɫ-
ɜɨɟɧɢɟ ɬɟɦɵ (ɩɨ ɜɚɪɢɚɧɬɭ 1 ɩɪɢɦɟɪɧɨɝɨ ɩɨɭɪɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ).  
ȼ ɬɚɛɥɢɰɚɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɡɚɞɚɱɧɵɣ ɦɚɬɟ-
ɪɢɚɥ ɞɥɹ ɭɱɚɳɢɯɫɹ ɤɥɚɫɫɨɜ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɪɚɡɦɟɳёɧ ɜ ɩɨɫɥɟɞɧɟɦ 
ɫɬɨɥɛɰɟ ɛɟɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɭɪɨɤɚɦ (ɨɫɬɚёɬɫɹ ɧɚ ɭɫɦɨɬɪɟɧɢɟ ɭɱɢɬɟɥɹ). 

Ʉ ɞɚɧɧɨɦɭ ɤɭɪɫɭ ɫɭɳɟɫɬɜɭɟɬ Эɥɟɤɬɪɨɧɧɚɹ ɮɨɪɦɚ ɭɱɟɛɧɢɤɚ  
(ЭɎɍ) — ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨ ɫɬɪɭɤɬɭɪɟ, ɫɨɞɟɪɠɚɧɢɸ ɢ ɯɭɞɨɠɟɫɬɜɟɧɧɨ-
ɦɭ ɨɮɨɪɦɥɟɧɢɸ ɩɟɱɚɬɧɨɣ ɮɨɪɦɟ ɭɱɟɛɧɢɤɚ ɢ ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɢɧɬɟɪɚɤ-
ɬɢɜɧɵɟ ɫɫɵɥɤɢ, ɪɚɫɲɢɪɹɸɳɢɟ ɢ ɞɨɩɨɥɧɹɸɳɢɟ ɦɚɬɟɪɢɚɥ ɩɟɱɚɬɧɨɝɨ ɭɱɟɛ-
ɧɢɤɚ. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ЭɎɍ: 
• ɭɞɨɛɧɵɣ ɢ ɩɨɧɹɬɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢ ɧɚɜɢɝɚɰɢɹ ɩɨ ɗɎɍ; 
• ɪɚɛɨɬɚ ɜ ɨɧɥɚɣɧ- ɢ ɨɮɥɚɣɧ-ɪɟɠɢɦɚɯ; 
• ɬɟɫɬɨɜɵɟ ɡɚɞɚɧɢɹ ɤ ɤɚɠɞɨɣ ɬɟɦɟ, ɪɚɡɞɟɥɭ ɭɱɟɛɧɢɤɚ; 
• ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɛɚɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɫɨɡɞɚɧɧɵɯ ɭɱɢɬɟɥɟɦ; 
• ɢɧɫɬɪɭɦɟɧɬɵ ɢɡɦɟɧɟɧɢɹ ɪɚɡɦɟɪɚ ɲɪɢɮɬɚ, ɫɨɡɞɚɧɢɹ ɡɚɦɟɬɨɤ ɢ ɡɚɤɥɚɞɨɤ; 
• ɭɞɨɛɧɚɹ ɧɚɜɢɝɚɰɢɹ. 

ɉɟɞɚɝɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ЭɎɍ: 
• ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɢ ɫɚɦɨɤɨɧɬɪɨɥɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɭɱɟɧɢɹ ɬɟɦɵ; 
• ɪɟɚɥɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɣ ɦɨɛɢɥɶɧɨɝɨ, ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢɥɢ ɫɦɟɲɚɧɧɨɝɨ 

ɨɛɭɱɟɧɢɹ; 
• ɪɟɚɥɢɡɚɰɢɹ ɬɪɟɛɨɜɚɧɢɣ ɎȽɈɋ ɩɨ ɮɨɪɦɢɪɨɜɚɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɵ ɫɢɫɬɟɦɨɣ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɪɟ-
ɫɭɪɫɨɜ ɢ ɞɪ. 
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10 ɤɥɚɫɫ 
Ƚɥɚɜɚ I. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ 
 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɪɚɫɲɢɪɹɸɬɫɹ ɢ ɫɢɫɬɟɦɚɬɢɡɢɪɭɸɬɫɹ ɢɡɜɟɫɬɧɵɟ ɭɱɚɳɢɦ-
ɫɹ ɢɡ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɨɫɧɨɜɧɨɣ ɲɤɨɥɵ ɫɜɟɞɟɧɢɹ ɨ ɱɢɫɥɚɯ ɢ ɞɟɣɫɬɜɢɹɯ ɧɚɞ 
ɧɢɦɢ, ɨɛ ɢɡɜɥɟɱɟɧɢɢ ɤɨɪɧɹ ɢɡ ɱɢɫɟɥ ɢ ɜɨɡɜɟɞɟɧɢɢ ɱɢɫɟɥ ɜ ɫɬɟɩɟɧɶ, ɚ ɬɚɤɠɟ 
ɩɨɩɨɥɧɹɸɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɝɪɟɫɫɢɹɯ. ȼɨɩɪɨɫɵ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜ ɷɬɨɣ 
ɝɥɚɜɟ, ɛɭɞɭɬ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟ-
ɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɢɡɭɱɟɧɢɢ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɦɧɨɠɟɫɬɜɚ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ ɞɨ ɦɧɨ-
ɠɟɫɬɜɚ ɰɟɥɵɯ, ɪɚɰɢɨɧɚɥɶɧɵɯ, ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɢ, ɧɚɤɨɧɟɰ, ɤɨɦɩɥɟɤɫɧɵɯ 
ɱɢɫɟɥ ɦɨɬɢɜɢɪɭɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ, ɨɛɪɚɬɧɵɟ ɫɥɨɠɟ-
ɧɢɸ, ɭɦɧɨɠɟɧɢɸ ɢ ɜɨɡɜɟɞɟɧɢɸ ɜ ɫɬɟɩɟɧɶ, ɚ ɡɧɚɱɢɬ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ x + a = b,  xa = b,  x

a 
= b. 

ɉɨɫɬɟɩɟɧɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɱɢɫɥɨɜɵɯ ɦɧɨɠɟɫɬɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤ, 
ɱɬɨɛɵ ɫɨɯɪɚɧɹɥɢɫɶ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɞɟɣɫɬɜɢɣ ɫɥɨɠɟɧɢɹ ɢ ɭɦɧɨɠɟɧɢɹ 
(ɤɨɦɦɭɬɚɬɢɜɧɨɫɬɢ, ɚɫɫɨɰɢɚɬɢɜɧɨɫɬɢ ɢ ɞɢɫɬɪɢɛɭɬɢɜɧɨɫɬɢ). ɗɬɨ ɞɚёɬ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɦɟɧɹɬɶ ɩɪɚɤɬɢɤɭ ɜɵɱɢɫɥɟɧɢɣ. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɞɟɣɫɬɜɢɟ ɜɨɡɜɟɞɟɧɢɹ ɜ ɫɬɟɩɟɧɶ ɧɟ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɨɦ 
ɤɨɦɦɭɬɚɬɢɜɧɨɫɬɢ (23 

 3
2) ɢ ɩɨɬɨɦɭ ɫɭɳɟɫɬɜɭɸɬ ɞɜɚ ɞɟɣɫɬɜɢɹ, ɟɦɭ ɨɛɪɚɬ-

ɧɵɯ: ɢɡɜɥɟɱɟɧɢɟ ɤɨɪɧɹ ɢ ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɟ. 
ɇɚɩɨɦɧɢɦ, ɱɬɨ ɤɚɠɞɨɟ ɪɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢ-

ɞɟ ɥɢɛɨ ɨɛɵɤɧɨɜɟɧɧɨɣ ɞɪɨɛɢ, ɥɢɛɨ ɛɟɫɤɨɧɟɱɧɨɣ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɞɟɫɹɬɢɱ-
ɧɨɣ ɞɪɨɛɢ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɜ ɧɚɱɚɥɟ ɝɥɚɜɵ ɫɩɨɫɨɛ ɨɛɪɚɳɟɧɢɹ ɛɟɫɤɨɧɟɱɧɨɣ ɩɟ-
ɪɢɨɞɢɱɟɫɤɨɣ ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɢ ɜ ɨɛɵɤɧɨɜɟɧɧɭɸ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɫɜɨɣɫɬ-
ɜɚɦɢ ɫɯɨɞɹɳɢɯɫɹ ɱɢɫɥɨɜɵɯ ɪɹɞɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚɯɨɠɞɟɧɢɟɦ ɫɭɦɦɵ ɛɟɫ-
ɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. 

ɇɚɩɪɢɦɟɪ, ɨɛɪɚɬɢɦ ɞɪɨɛɶ 0,3(2) ɜ ɨɛɵɤɧɨɜɟɧɧɭɸ. 
 

ɉɭɫɬɶ x = 0,3(2), ɬ. ɟ. 

x = 0,3 +
2 3

2 2 2
...

10 10 10n
... . 

ɇɚɣɞёɦ ɪɚɡɧɨɫɬɶ 100x – 10x: 

  100x = (30 + 2) +
2

2 2
... ...

10 10n
 

                           – 

                                10x = 3 + 
2 1

2 2 2
... ...

10 10 10n
 

                                 90x = 29,                           

ɨɬɤɭɞɚ x = 
29

90
. 
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Ɉɛɪɚɬɢɦ ɬɟɩɟɪɶ ɞɪɨɛɶ 0,(7) ɜ ɨɛɵɤɧɨɜɟɧɧɭɸ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
2 3

7 7 7
, ,

10 10 10
, ... ɹɜɥɹɟɬɫɹ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸ-

ɳɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɟɣ, ɭ ɤɨɬɨɪɨɣ b1 = 
7

10
, q = 

1

10
. ɉɨɷɬɨɦɭ 

S = 0,(7) = 

7
710

1 91
10

. 

 
 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ɢɪɪɚɰɢɨɧɚɥɶɧɵɦ ɱɢɫɥɨɦ ɧɚɡɵɜɚɟɬɫɹ ɛɟɫɤɨɧɟɱɧɚɹ ɞɟ-
ɫɹɬɢɱɧɚɹ ɧɟɩɟɪɢɨɞɢɱɟɫɤɚɹ ɞɪɨɛɶ. ɇɚɩɪɢɦɟɪ, ɞɪɨɛɶ 0,2525525552..., ɜ ɡɚ-
ɩɢɫɢ ɤɨɬɨɪɨɣ ɤɨɥɢɱɟɫɬɜɨ ɰɢɮɪ 5 ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɞɜɨɣɤɚɦɢ ɤɚɠɞɵɣ ɪɚɡ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ɨɞɧɭ, — ɩɪɢɦɟɪ ɢɪɪɚɰɢɨɧɚɥɶɧɨɝɨ ɱɢɫɥɚ. 

Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɱɢɫɥɚ , e, 2, 3, 5  (ɤɜɚɞɪɚɬɧɵɟ ɤɨɪɧɢ ɢɡ ɧɚɬɭ-
ɪɚɥɶɧɵɯ ɱɢɫɟɥ, ɧɟ ɹɜɥɹɸɳɢɯɫɹ ɤɜɚɞɪɚɬɚɦɢ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ) ɹɜɥɹɸɬɫɹ 
ɢɪɪɚɰɢɨɧɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ. ȼ ɲɤɨɥɶɧɨɦ ɤɭɪɫɟ ɷɬɨ ɬɨɥɶɤɨ ɩɨɫɬɭɥɢɪɭɟɬɫɹ. 
ɂɧɨɝɞɚ ɥɢɲɶ ɞɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, 2  ɧɟ ɹɜɥɹɟɬɫɹ ɪɚɰɢɨɧɚɥɶɧɵɦ 
ɱɢɫɥɨɦ. ɉɪɢɜɟɞёɦ ɷɬɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ. 

● ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ 2  — ɪɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ, ɬ. ɟ. 2  = ,
m

n
 ɝɞɟ 

m

n
 — ɧɟɫɨɤɪɚɬɢɦɚɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɞɪɨɛɶ. Ɍɨɝɞɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 

ɪɚɜɟɧɫɬɜɨ 
2

2

m

n
 = 2, ɧɨ ɱɢɫɥɚ m ɢ n ɧɟ ɢɦɟɸɬ ɨɛɳɢɯ ɞɟɥɢɬɟɥɟɣ, ɢ ɩɨɷɬɨɦɭ 

2

2

m

n
 — ɧɟɫɨɤɪɚɬɢɦɚɹ ɞɪɨɛɶ, ɧɟ ɪɚɜɧɚɹ ɰɟɥɨɦɭ ɱɢɫɥɭ, ɬ. ɟ. 

2

2
2.

m

n
 ɉɨɥɭ-

ɱɟɧɧɨɟ ɩɪɨɬɢɜɨɪɟɱɢɟ ɞɨɤɚɡɵɜɚɟɬ ɭɬɜɟɪɠɞɟɧɢɟ. ○ 

 

Ⱦɟɣɫɬɜɢɹ ɧɚɞ ɢɪɪɚɰɢɨɧɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ ɫɬɪɨɝɨ ɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ, ɚ 
ɡɚɦɟɧɹɸɬɫɹ ɞɟɣɫɬɜɢɹɦɢ ɧɚɞ ɢɯ ɩɪɢɛɥɢɠёɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ — ɪɚɰɢɨ-
ɧɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ. 

ȼ ɢɬɨɝɟ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ, ɱɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ — ɷɬɨ ɱɢɫɥɚ ɪɚ-
ɰɢɨɧɚɥɶɧɵɟ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ, ɬ. ɟ. ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɞɟɫɹɬɢɱɧɵɯ ɞɪɨɛɟɣ. 

ȼ ɫɜɹɡɢ ɫ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɪɢɛɥɢ-
ɠɟɧɢɣ ɢɪɪɚɰɢɨɧɚɥɶɧɨɝɨ ɱɢɫɥɚ ɧɚ ɢɧɬɭɢɬɢɜɧɨɦ ɭɪɨɜɧɟ ɜɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ 
ɩɪɟɞɟɥɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ ɡɚɩɢɫɶɸ xn  x ɩɪɢ n  ∞ ɢɥɢ lim .n

n
x x  

ɉɪɟɞɟɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɵɜɨɞɟ ɮɨɪɦɭɥɵ ɫɭɦɦɵ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ 
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ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. ɇɚɩɪɢɦɟɪ, ɫɱɢɬɚɟɬɫɹ ɱɬɨ lim 0,n

n
q  ɟɫɥɢ  

q < 1; lim (1 ) 1n

n
q  ɩɪɢ q = 

1

2
 ɢ ɬ. ɞ. 

Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ ɤɨɪɟɧɶ n a  ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ n  2 ɢɡ ɧɟɨɬɪɢ-
ɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ a ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ ɢɡɥɚɝɚɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɨ. Ʉɨɪɟɧɶ ɧɟ-
ɱёɬɧɨɣ ɫɬɟɩɟɧɢ 2 1k

a  ɢɡ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɱɢɫɥɚ a ɨɩɪɟɞɟɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ 
2 1 2 1 | |
k ka a , ɩɨɷɬɨɦɭ ɟɝɨ ɫɜɨɣɫɬɜɚ ɩɨɥɭɱɚɸɬɫɹ ɢɡ ɫɜɨɣɫɬɜ ɚɪɢɮɦɟ-

ɬɢɱɟɫɤɨɝɨ ɤɨɪɧɹ. ɇɚɩɪɢɦɟɪ, 3 3 3 3 34 2 ( 4) ( 2) 8 2.  ȼ ɞɚɥɶ-
ɧɟɣɲɟɦ ɨɛɨɡɧɚɱɟɧɢɟ ɤɨɪɧɹ ɧɟɱёɬɧɨɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɛɨɡɧɚɱɟ-
ɧɢɹ ɮɭɧɤɰɢɢ, ɨɛɪɚɬɧɨɣ ɤ ɮɭɧɤɰɢɢ y = x

2k + 1
. 

 

Ɋɚɫɲɢɪɟɧɢɟ ɩɨɧɹɬɢɹ ɫɬɟɩɟɧɢ ɩɪɨɜɨɞɢɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɟё ɩɨɤɚɡɚɬɟɥɹ (ɧɚɬɭɪɚɥɶɧɨɝɨ, ɰɟɥɨɝɨ, ɪɚɰɢɨɧɚɥɶɧɨɝɨ, ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɝɨ). Ɉɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɥɢɫɶ ɜɫɟ ɨɫɧɨɜɧɵɟ 
ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ ɫ ɧɚɬɭɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɬɨɝɞɚ, 
ɤɨɝɞɚ ɨɫɧɨɜɚɧɢɟ ɫɬɟɩɟɧɢ ɩɨɥɨɠɢɬɟɥɶɧɨ. ɇɚɩɪɢɦɟɪ, ɫɬɟɩɟɧɶ ɫ ɞɪɨɛɧɵɦ 

ɩɨɤɚɡɚɬɟɥɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ: ,

m
n mna a  ɝɞɟ a > 0, m — ɰɟɥɨɟ ɱɢɫɥɨ,  

n — ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ, n  2, 
m

n
— ɧɟɫɨɤɪɚɬɢɦɚɹ ɞɪɨɛɶ. 

ɂɧɨɝɞɚ (ɜ ɞɪɭɝɢɯ ɤɧɢɝɚɯ) ɫɬɟɩɟɧɶ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɧɟɰɟɥɵɦ ɩɨɤɚɡɚ-
ɬɟɥɟɦ ɨɩɪɟɞɟɥɹɸɬ ɢ ɞɥɹ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ. ɇɨ ɬɨɝɞɚ ɦɨɠɟɬ ɨɤɚ-

ɡɚɬɶɫɹ, ɱɬɨ ɜɵɪɚɠɟɧɢɟ 
m

na  ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ ɢ ɞɥɹ ɧɟɝɨ ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ 
ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ. Ɍɚɤ, ɧɟɥɶɡɹ ɨɩɪɟɞɟɥɹɬɶ ɫɬɟɩɟɧɶ ɱɢɫɥɚ a < 0  

М ɞɪɨɛɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ m

n
 ɮɨɪɦɭɥɨɣ ,

m
n mna a  ɬɚɤ ɤɚɤ ɩɪɢ ɧɟɱёɬɧɨɦ m 

ɢ ɱёɬɧɨɦ n ɜɵɪɚɠɟɧɢɟ n ma  ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ (ɧɚɩɪɢɦɟɪ, 3( 3) ). Ɍɚɤɠɟ 

ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ, ɱɬɨ 

1

33( 8) 8 2,  ɬɚɤ ɤɚɤ 1 2

3 6
 ɢ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶ-

ɫɹ ɪɚɜɟɧɫɬɜɨ 
1 2

3 6( 8) ( 8) ,  ɧɨ 
2

266( 8) (–8) 2.  

 

ɋɬɟɩɟɧɶ ɫ ɢɪɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɨɹɫɧɹɟɬɫɹ ɧɚ ɤɨɧɤɪɟɬɧɨɦ 

ɩɪɢɦɟɪɟ 23  ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɟё ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 31,4
; 

3
1,41

; ... . Ɂɞɟɫɶ ɠɟ ɮɨɪɦɭɥɢɪɭɸɬɫɹ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ, ɧɟ-
ɪɚɜɟɧɫɬɜ ɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɮɭɧɤɰɢɣ. 
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ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɩɨɧɹɬɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɤɚɤ ɪɟɡɭɥɶɬɚɬɚ ɜɵɫɬɪɚɢ-

ɜɚɧɢɹ ɧɚɭɱɧɨɣ ɬɟɨɪɢɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ ɧɚ ɨɫɧɨɜɟ ɩɨɧɹɬɢɹ ɩɪɟɞɟɥɚ 
ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɤɚɤ ɨɫɧɨɜɵ ɞɥɹ ɢɡɭɱɟɧɢɹ ɫɬɟɩɟɧɧɨɣ, ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɣ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɨɩɢɪɚɹɫɶ ɧɚ ɢɡɭɱɟɧɧɵɟ 
ɬɟɨɪɟɦɵ ɢ ɫɥɟɞɫɬɜɢɹ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɩɪɨɰɟɫɫɟ ɨɛɨɛɳɟɧɢɹ, ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɢ 
ɪɚɫɲɢɪɟɧɢɹ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɝɪɚɦɨɬɧɨ ɢ ɬɨɱɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟ-
ɧɢɹ ɤɚɤ ɭɫɬɧɨ, ɬɚɤ ɢ ɩɢɫɶɦɟɧɧɨ, ɝɪɚɦɨɬɧɨ ɢɫɩɨɥɶɡɭɹ ɹɡɵɤ ɦɚɬɟɦɚɬɢɤɢ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɭɪɨɜɧɸ ɧɚɭɤɢ; 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜ ɫɚɦɨɜɨɫɩɢɬɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚ-

ɛɨɬ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ ɫɥɨɠɧɨɫɬɢ; 
— ɪɚɡɜɢɬɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɝɨɬɨɜɧɨɫɬɢ ɜɟɫɬɢ ɞɢɚɥɨɝ ɫ ɞɪɭɝɢɦɢ 

ɥɸɞɶɦɢ ɜ ɩɪɨɰɟɫɫɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  I  ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɡɧɚɬɶ 

ɜɫɟ ɨɩɪɟɞɟɥɟɧɢɹ, ɫɜɨɣɫɬɜɚ ɢ ɮɨɪɦɭɥɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ 
ɱɢɫɥɚɦ, ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ, ɤɨɪɧɸ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢ ɫɬɟɩɟ-
ɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɚ ɬɚɤɠɟ ɭɦɟɬɶ ɪɟɲɚɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 
93—105 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ɍɱɚɳɢɟɫɹ ɤɥɚɫɫɨɜ ɫ ɭɝɥɭɛɥёɧɧɵɦ 
ɢɡɭɱɟɧɢɟɦ ɦɚɬɟɦɚɬɢɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɥɠɧɵ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠ-
ɧɟɧɢɹ ɬɢɩɚ 108—114. 

 

§ 1. ɐɟɥɵɟ ɢ ɪɚɰɢɨɧɚɥɶɧɵɟ ɱɢɫɥɚ 

§ 2. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ (3 / 4 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɨ ɜ  — ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɡɧɚɧɢɣ 
ɭɱɚɳɢɯɫɹ ɨ ɪɚɫɲɢɪɟɧɢɢ ɦɧɨɠɟɫɬɜɚ ɱɢɫɟɥ (ɨɬ ɧɚɬɭɪɚɥɶɧɵɯ ɞɨ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɯ), ɨ ɫɜɨɣɫɬɜɚɯ ɱɢɫɟɥ; ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɚɜɵɤɨɜ ɞɟɣɫɬɜɢɣ ɫ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɦɢ ɱɢɫɥɚɦɢ; ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ ɩɪɟɞɟɥɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-
ɫɬɢ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚ-
ɰɢɢ. 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɷɬɢɯ ɩɚɪɚɝɪɚɮɨɜ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɩɨ ɨɞɧɨɦɭ ɢɡ 
ɞɜɭɯ ɫɥɟɞɭɸɳɢɯ ɫɩɨɫɨɛɨɜ: 

1) ɫɥɟɞɭɹ ɥɨɝɢɤɟ ɟɝɨ ɢɡɥɨɠɟɧɢɹ ɜ ɭɱɟɛɧɢɤɟ (ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɪɚɫ-
ɫɦɨɬɪɟɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ § 1, ɧɚ ɜ ɬ ɨ ɪ ɨ ɦ   

ɭɪɨɤɟ — ɦɚɬɟɪɢɚɥ § 2); 
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2) ɞɥɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɟɞɢɧɨɣ ɤɚɪɬɢɧɵ ɨ ɪɚɫɲɢɪɟɧɢɢ ɩɨɧɹɬɢɹ ɱɢɫɥɚ 
ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɪɚɫɫɦɨɬɪɟɬɶ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɱɚɫɬɶ ɨɛɨɢɯ ɩɚɪɚɝɪɚɮɨɜ, 
ɩɟɪɟɧɨɫɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɞɟɣɫɬɜɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɱɢɫɥɚɦɢ 
(ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ, ɨɛɪɚɳɟɧɢɟ ɛɟɫɤɨɧɟɱɧɵɯ ɩɟɪɢɨɞɢɱɟɫɤɢɯ  
ɞɪɨɛɟɣ ɜ ɨɛɵɤɧɨɜɟɧɧɵɟ, ɢɡɜɥɟɱɟɧɢɟ ɤɨɪɧɟɣ, ɫɪɚɜɧɟɧɢɟ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ 
ɱɢɫɟɥ) ɧɚ ɜɬɨɪɨɣ ɭɪɨɤ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɩɨ ɜɬɨɪɨɦɭ ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɠɟ-
ɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɫɚɦɢ ɩɪɢɧɢɦɚɥɢ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ ɦɧɨɠɟɫɬɜ (ɤɥɚɫɫɨɜ) ɢɡɭɱɚɜɲɢɯɫɹ 
ɱɢɫɟɥ ɢ ɬɟɯ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɢɥɢ ɤ ɩɨɬɪɟɛɧɨɫɬɢ ɷɬɨɝɨ ɪɚɫɲɢɪɟ-
ɧɢɹ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɭɱɢɬɟɥɶ ɦɨɠɟɬ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɧɚ ɞɨɫɤɟ ɫ ɩɨɦɨɳɶɸ 
ɤɪɭɝɨɜ ɗɣɥɟɪɚ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɜ ɯɨɞɟ ɭɫɬɧɨɝɨ ɨɛɫɭɠɞɟɧɢɹ ɬɟɦɵ ɭɱɚ-
ɳɢɟɫɹ ɩɪɨɝɨɜɚɪɢɜɚɥɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɜɢɞɨɜ ɱɢɫɟɥ, ɧɚɩɪɢɦɟɪ: 

«Ɋɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ — ɷɬɨ ɱɢɫɥɨ ɜɢɞɚ ,
m

n
 ɝɞɟ m — ɰɟɥɨɟ ɱɢɫɥɨ, n — 

ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ»; «ɇɚɬɭɪɚɥɶɧɵɟ ɱɢɫɥɚ — ɷɬɨ ɱɢɫɥɚ ɫɱёɬɚ: 1, 2, 3, 4, ...» 
ɢ ɬ. ɞ. ɇɚɩɨɦɧɢɦ, ɱɬɨ ɜɜɟɞɟɧɢɟ ɜ 8 ɤɥɚɫɫɟ ɩɨɧɹɬɢɹ «ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫ-
ɥɚ» ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɜɫɟɝɞɚ ɜɵɩɨɥɧɹɬɶ ɨɩɟɪɚɰɢɸ ɢɡ-
ɜɥɟɱɟɧɢɹ ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ ɢɡ ɱɢɫɥɚ ɧɚ ɦɧɨɠɟɫɬɜɟ ɧɟɨɬɪɢɰɚɬɟɥɶɧɵɯ ɪɚ-
ɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ (ɦɧɨɠɟɫɬɜɨ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ ɞɨɩɨɥɧɹɥɨɫɶ ɦɧɨɠɟ-
ɫɬɜɨɦ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ — ɛɟɫɤɨɧɟɱɧɵɦɢ ɩɟɪɢɨɞɢɱɟɫɤɢɦɢ ɞɪɨɛɹ-
ɦɢ). ɉɨɜɬɨɪɹɸɬɫɹ ɨɛɨɡɧɚɱɟɧɢɹ ɥɚɬɢɧɫɤɢɦɢ ɛɭɤɜɚɦɢ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɦɧɨ-
ɠɟɫɬɜ ɱɢɫɟɥ: N — ɧɚɬɭɪɚɥɶɧɵɟ ɱɢɫɥɚ; Z — ɰɟɥɵɟ ɱɢɫɥɚ; Q — ɪɚɰɢɨɧɚɥɶ-
ɧɵɟ ɱɢɫɥɚ; R — ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɞɟɣɫɬɜɢɣ ɫ ɩɪɢɛɥɢɠёɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢɪɪɚ-
ɰɢɨɧɚɥɶɧɵɯ ɱɢɫɟɥ (ɫ. 8) ɠɟɥɚɬɟɥɶɧɨ ɜɫɩɨɦɧɢɬɶ ɩɪɚɜɢɥɚ ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ 
ɞɨ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɪɚɡɪɹɞɚ, ɚ ɬɚɤɠɟ ɩɪɚɜɢɥɚ ɨɤɪɭɝɥɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ  
ɫɥɨɠɟɧɢɹ (ɜɵɱɢɬɚɧɢɹ) ɢ ɭɦɧɨɠɟɧɢɹ (ɞɟɥɟɧɢɹ) ɩɪɢɛɥɢɠёɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɱɢɫɟɥ. 

ȼ § 2 (ɫ. 9) ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɜɨɟ ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɨɧɹɬɢɟɦ ɩɪɟɞɟɥɚ ɱɢ-
ɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɍɱɢɬɟɥɶ ɧɟ ɞɨɥɠɟɧ ɞɨɛɢɜɚɬɶɫɹ ɝɥɭɛɨɤɨɝɨ 
ɭɫɜɨɟɧɢɹ ɷɬɨɝɨ ɩɨɧɹɬɢɹ ɞɚɠɟ ɜ 11 ɤɥɚɫɫɟ, ɤɨɝɞɚ ɨɧɨ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ-
ɫɹ ɤɚɤ ɨɫɧɨɜɚ ɞɥɹ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɩɪɨɢɡɜɨɞɧɨɣ, ɧɟ ɫɥɟɞɭɟɬ ɩɨɤɚ ɢ ɚɤ-
ɰɟɧɬɢɪɨɜɚɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɫɢɦɜɨɥɢɤɟ, ɫɜɹɡɚɧɧɨɣ ɫ ɷɬɢɦ ɩɨɧɹɬɢ-
ɟɦ. ɉɨ ɢɬɨɝɚɦ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫ. 9 ɭ ɭɱɚɳɢɯɫɹ ɞɨɥɠɧɨ ɥɢɲɶ 
ɩɨɹɜɢɬɶɫɹ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɢ 
ɜɫɟɦɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɱɢɫɥɚɦɢ ɫɭɳɟɫɬɜɭɟɬ ɜɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬ-
ɜɟɬɫɬɜɢɟ (ɬɟɪɦɢɧ «ɜɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ» ɭɱɢɬɟɥɶ ɧɟ ɩɪɨɢɡ-
ɧɨɫɢɬ), ɬ. ɟ. ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɬɫɭɬɫɬɜɢɢ «ɩɭɫɬɨɬ» ɧɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɢ 
ɨ ɬɨɦ, ɱɬɨ ɤɚɠɞɨɦɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ ɱɢɫɥɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧɚɹ 
ɬɨɱɤɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ. 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 
 

ɇɨɦɟɪɚ 

ɭɪɨɤɨɜ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 

(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ1 

1 § 1 ɞɨ ɡɚɞɚɱɢ 2; 
§ 2 ɞɨ ɫ. 9 

1, 2, 6, 7 2 (3) 4, 5, 11, 12, 
109, 110, 

1263, 1265, 

1280 
2 § 1 ɡɚɞɚɱɢ 2 ɢ 3 3, 8—10 3 (3) 

3 § 2 4, 93 ȼ ɬɟɤɫɬɟ ɩɨɫɨɛɢɹ 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɜ ɤɨɧɰɟ ɜɬɨɪɨɝɨ ɭɪɨɤɚ ɭɱɢɬɟɥɶ ɦɨɠɟɬ ɩɪɨɜɟɫ-
ɬɢ ɩɪɨɜɟɪɨɱɧɭɸ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ2

. 

1. ɉɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɛɟɫɤɨɧɟɱɧɨɣ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɞɪɨɛɢ ɨɛɵɤɧɨ-

ɜɟɧɧɭɸ ɞɪɨɛɶ 3 2
7 3

11 9
. 

2. Ʉɚɤɨɟ ɢɡ ɪɚɜɟɧɫɬɜ: 
4 2 3 4 2 3  ɢɥɢ 4 2 3 2 3 4  

[ 4 3 2 4 3 2  ɢɥɢ 4 3 2 3 2 4 ] — ɹɜɥɹɟɬɫɹ ɜɟɪɧɵɦ? 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  §  1 — 2  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 
ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ, ɰɟɥɨɝɨ ɱɢɫɥɚ, ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ 
ɱɢɫɥɚ, ɦɨɞɭɥɹ ɱɢɫɥɚ; ɡ ɧ ɚ ɬ ɶ , ɱɬɨ ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ 
«ɡɚɩɨɥɧɹɟɬ» ɜɫɸ ɱɢɫɥɨɜɭɸ ɩɪɹɦɭɸ; ɭ ɦ ɟ ɬ ɶ  ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 
2, 3, 7—10, ɜ ɤɥɚɫɫɚɯ ɫ ɭɝɥɭɛɥёɧɧɵɦ ɢɡɭɱɟɧɢɟɦ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 11, 12. 

Ⱦ ɨ ɩ ɨ ɥ ɧ ɟ ɧ ɢ ɟ. Ⱦɨ ɩɨɫɬɚɧɨɜɤɢ ɞɨɦɚɲɧɟɝɨ ɡɚɞɚɧɢɹ ɤ ɭɪɨɤɭ, ɧɚ ɤɨ-
ɬɨɪɨɦ ɛɭɞɟɬ ɢɡɭɱɚɬɶɫɹ ɦɚɬɟɪɢɚɥ § 3, ɩɪɟɞɥɚɝɚɟɦ ɭɱɢɬɟɥɸ ɩɪɨɱɢɬɚɬɶ ɪɟɤɨ-
ɦɟɧɞɚɰɢɢ ɤ ɫɥɟɞɭɸɳɟɦɭ ɩɚɪɚɝɪɚɮɭ. 

 

§ 3. Ȼɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ  
ɩɪɨɝɪɟɫɫɢɹ (2 / 2 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 

ɨ ɩɪɟɞɟɥɟ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɩɪɟɞɟɥɚ 
ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɹɜɥɹɸɳɟɣɫɹ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɟɣ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɧɚɯɨ-
ɞɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɬɟɦɟ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɥɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɢɧɮɨɪɦɚɰɢɢ. 

                                                   
1
 ɉɨɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɭɩɪɚɠɧɟɧɢɹɦɢ ɡɞɟɫɶ ɢ ɞɚɥɟɟ ɭɱɢɬɟɥɸ ɫɥɟɞɭɟɬ ɩɨɧɢɦɚɬɶ ɭɩɪɚɠɧɟ-

ɧɢɹ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬɫɹ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɢ ɪɚɫɩɪɟɞɟɥɹ-
ɸɬɫɹ ɩɨ ɭɪɨɤɚɦ ɧɚ ɭɫɦɨɬɪɟɧɢɟ ɭɱɢɬɟɥɹ. 
2
 Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɡɚɞɚɧɢɹ ɞɥɹ II ɜɚɪɢɚɧɬɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɪɚɛɨɬ ɭɤɚɡɵɜɚɸɬɫɹ 

ɜ ɤɜɚɞɪɚɬɧɵɯ ɫɤɨɛɤɚɯ.  
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ɇɚɤɚɧɭɧɟ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɝɨ ɩɚɪɚɝɪɚɮɚ ɩɨɥɟɡɧɨ ɜ ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ 
ɜɤɥɸɱɢɬɶ ɩɨɜɬɨɪɟɧɢɟ ɡɧɚɤɨɦɨɝɨ ɭɱɚɳɢɦɫɹ ɦɚɬɟɪɢɚɥɚ ɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ, ɜ 
ɱɚɫɬɧɨɫɬɢ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ, ɩɪɨɝɪɟɫɫɢɢ (ɫ. 11—12 

ɞɨ ɡɚɞɚɱɢ 1). ɇɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɜ ɬɟɬɪɚɞɹɯ ɭɱɚɳɢɯɫɹ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚ-
ɮɢɤɫɢɪɨɜɚɧɨ ɫɥɟɞɭɸɳɟɟ: 

— ɤɪɚɬɤɚɹ ɡɚɩɢɫɶ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ ɢ ɮɨɪɦɭ-
ɥɚ ɟё ɨɛɳɟɝɨ ɱɥɟɧɚ; 

— ɮɨɪɦɭɥɚ ɫɭɦɦɵ n ɩɟɪɜɵɯ ɱɥɟɧɨɜ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ; 
— ɤɪɚɬɤɚɹ ɡɚɩɢɫɶ ɨɩɪɟɞɟɥɟɧɢɹ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟ-

ɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ; 
— ɩɪɢɦɟɪɵ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɢɯ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɨɝɪɟɫɫɢɣ 

(ɨɬɥɢɱɧɵɯ ɨɬ ɩɪɢɜɟɞёɧɧɵɯ ɜ ɭɱɟɛɧɢɤɟ). 
ɗɬɭ ɪɚɛɨɬɭ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɢ ɜ ɞɨɦɚɲɧɟɟ ɡɚɞɚɧɢɟ, ɞɚɧɧɨɟ ɧɚɤɚɧɭɧɟ, 

ɢ ɨɛɴɹɫɧɢɬɶ ɰɟɥɶ ɷɬɨɝɨ ɡɚɞɚɧɢɹ — ɨɛɭɱɟɧɢɟ ɤɨɧɫɩɟɤɬɢɪɨɜɚɧɢɸ ɭɱɟɛɧɨɣ ɢ 
ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɧɟ ɧɨɫɢɬ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɧɨ-
ɜɨɣ ɞɥɹ ɭɱɚɳɢɯɫɹ ɛɭɞɟɬ ɥɢɲɶ ɮɨɪɦɚ ɡɚɩɢɫɢ ɡɚɞɚɱɢ ɧɚɯɨɠɞɟɧɢɹ ɩɪɟɞɟɥɨɜ 
ɱɢɫɥɨɜɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɢɦɜɨɥɚ lim

n
), ɩɨɷɬɨ-

ɦɭ ɢɡɥɨɠɢɬɶ ɟɝɨ ɦɨɠɧɨ ɜ ɮ ɨ ɪ ɦ ɟ  ɥ ɟ ɤ ɰ ɢ ɢ  ɧɚ ɩɟɪɜɨɦ ɭɪɨɤɟ, ɚ ɜ ɬ ɨ -
ɪ ɨ ɣ  ɭɪɨɤ ɩɨɫɜɹɬɢɬɶ ɜɵɩɨɥɧɟɧɢɸ ɭɩɪɚɠɧɟɧɢɣ ɩɨ ɬɟɦɟ. 

ɉɪɢ ɠɟɥɚɧɢɢ ɭɱɢɬɟɥɶ ɦɨɠɟɬ ɢ ɧɚ ɩɟɪɜɨɦ, ɢ ɧɚ ɜɬɨɪɨɦ ɭɪɨɤɟ ɱɟɪɟɞɨ-
ɜɚɬɶ ɪɚɫɫɦɨɬɪɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɞɟɦɨɧɫɬɪɚɰɢɟɣ ɟɝɨ ɩɪɢɦɟ-
ɧɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɧɢɣ. ɉɪɢ ɬɚɤɨɦ ɜɚɪɢɚɧɬɟ ɢɡɭɱɟ-
ɧɢɹ ɩɚɪɚɝɪɚɮɚ ɦɚɬɟɪɢɚɥ ɧɚ ɭɪɨɤɚɯ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ- 

ɬɟɥɶɧɵɟ 

1 § 3 ɞɨ ɫɥɨɜ «ɇɚ 
ɪɢɫɭɧɤɟ 4…»  
(ɫ. 12) 

13—16, 21 16 (3)  

 

24—26 

2 § 3 ɨɬ ɫɥɨɜ «ɇɚ 
ɪɢɫɭɧɤɟ 4…»  
(ɫ. 12) ɢ ɞɨ ɤɨɧɰɚ 

17—20, 22, 
23 

19 (1), 20 (3) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɧɚ ɩɪɢɦɟɪɟ ɛɟɫɤɨ-
ɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɩɨ-
ɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɫɯɨɞɹɳɢɯɫɹ ɱɢɫɥɨɜɵɯ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɟɣ, ɧɚɭɱɢɬɶɫɹ ɧɚɯɨɞɢɬɶ ɫɭɦɦɭ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɟɣ ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ ɢ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ (4) ɨɛɪɚɳɚɬɶ ɛɟɫɤɨɧɟɱɧɭɸ ɩɟ-
ɪɢɨɞɢɱɟɫɤɭɸ ɞɪɨɛɶ ɜ ɨɛɵɤɧɨɜɟɧɧɭɸ, ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 17, 19, 

20; ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ — ɬɢɩɚ 21—23. 
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§ 4.  Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ ɤɨɪɟɧɶ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ  
(3 / 4 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɨɛɳɟɧɢɟ ɡɧɚɧɢɣ ɨ ɤɨɪɧɹɯ ɢ 

ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɤɨɪɧɹɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ 7—9 ɤɥɚɫɫɚɯ; ɩɨɞɝɨɬɨɜɤɚ ɤ ɢɡɭɱɟ-
ɧɢɸ ɩɨɧɹɬɢɹ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟ-
ɧɢɣ ɩɪɨɞɭɤɬɢɜɧɨ ɨɛɳɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɢɡ-

ɭɱɟɧɢɢ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɇɚ ɭɪɨɤɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɫɩɪɚɜɨɱɧɵɣ ɦɚɬɟɪɢɚɥ: «Ʉɜɚɞɪɚɬɵ 

ɱɢɫɟɥ», «ɇɚɬɭɪɚɥɶɧɵɟ ɫɬɟɩɟɧɢ ɱɢɫɥɚ 2», «ɇɚɬɭɪɚɥɶɧɵɟ ɫɬɟɩɟɧɢ ɱɢɫɥɚ 3», 
«Ɏɨɪɦɭɥɵ ɫɨɤɪɚɳёɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ», «Ɇɨɞɭɥɶ ɱɢɫɥɚ», «ɋɜɨɣɫɬɜɚ ɚɪɢɮ-
ɦɟɬɢɱɟɫɤɨɝɨ ɤɨɪɧɹ n-ɣ ɫɬɟɩɟɧɢ». 

ȼ  ɭ ɫ ɬ ɧ ɨ ɣ  ɪɚɛɨɬɟ ɩɨɥɟɡɧɵɦɢ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɧɢɹ: 
1. ȼɨɡɜɟɫɬɢ ɜ ɤɜɚɞɪɚɬ ɱɢɫɥɚ:  

0; 7; – 3

8
; 1

2

3
; 0,2; 0,6; –1,1; 0,08. 

2. ɉɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɤɜɚɞɪɚɬɚ ɱɢɫɥɚ:  

1; 
49

16
; 0,0001; 42

4
; 1,5

6
. 

3. ɉɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɤɭɛɚ ɱɢɫɥɚ:  

8

27
; –0,001; (–2)

6
;  (–2)

9
; –2

3
. 

4. ɍɩɪɨɫɬɢɬɶ ɜɵɪɚɠɟɧɢɹ:  

2 2( 2 – 2) ; ( 3 – 2) ; 3 – 2 2.  

Ɍɚɤ ɠɟ ɤɚɤ ɢ ɦɚɬɟɪɢɚɥ ɩɪɟɞɵɞɭɳɢɯ ɩɚɪɚɝɪɚɮɨɜ (ɨɫɧɨɜɨɣ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ ɡɧɚɤɨɦɨɟ ɭɱɚɳɢɦɫɹ ɫɨɞɟɪɠɚɧɢɟ), ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ § 4 

ɦɨɠɟɬ ɛɵɬɶ ɢɡɥɨɠɟɧ ɩɨɥɧɨɫɬɶɸ ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ, ɚ ɜ ɬ ɨ ɪ ɨ ɣ  ɭɪɨɤ ɩɨ-
ɫɜɹɳёɧ ɜɵɱɢɫɥɟɧɢɸ ɤɨɪɧɟɣ ɢ ɩɪɢɦɟɧɟɧɢɸ ɫɜɨɣɫɬɜ ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɤɨɪ-
ɧɟɣ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɣ. 

ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɱɚɫɬɶ ɭɩɪɚɠɧɟɧɢɣ, ɧɚɩɪɢɦɟɪ 34, 35, 

37, ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɬɧɨ. ȼɨɡɦɨɠɧɨ ɱɟɪɟɞɨɜɚɧɢɟ ɢɡɭɱɟɧɢɹ ɧɟɛɨɥɶɲɢɯ ɱɚɫ-
ɬɟɣ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟ-
ɧɟɧɢɹ (ɬɚɤɨɣ ɩɨɞɯɨɞ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɤɥɚɫɫɚɯ ɫ ɧɟɜɵɫɨɤɢɦ 
ɭɪɨɜɧɟɦ ɭɫɩɟɜɚɟɦɨɫɬɢ ɢɥɢ ɫ ɞɟɬɶɦɢ, ɨɬɥɢɱɚɸɳɢɦɢɫɹ ɛɵɫɬɪɨɣ ɭɬɨɦɥɹɟ-
ɦɨɫɬɶɸ). 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɩɨɧɹɬɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɤɨɪɧɹ n-ɣ ɫɬɟɩɟɧɢ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ, 
ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɫ ɤɨɪɧɹɦɢ ɜ ɭɩɪɚɠɧɟɧɢɹɯ ɬɢɩɚ 29, 30, 35, 36, 

41—43; ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ — 47—49. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨ-
ɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 
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ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ- 
ɬɟɥɶɧɵɟ 

1 § 4 (ɞɨ ɫɜɨɣɫɬɜ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ 
ɤɨɪɧɹ); ɩɪɢ ɧɚɥɢ-
ɱɢɢ ɜɪɟɦɟɧɢ — 

ɫ ɜ ɨ ɣ ɫ ɬ ɜ ɨ  1: 
n n nab a b  

27—32, 

45, 33 

30 (3), 33 (3) 

46, 47, 

50—54, 
111 (1) 

2—3 ɋɜɨɣɫɬɜɚ ɚɪɢɮɦɟ-
ɬɢɱɟɫɤɨɝɨ ɤɨɪɧɹ ɢ 
ɢɯ ɩɪɢɦɟɧɟɧɢɟ (ɞɨ 
ɤɨɧɰɚ ɩɚɪɚɝɪɚɮɚ) 

34—45, 

51 

37 (3),  44 (3, 5) 

 

 

§ 5. ɋɬɟɩɟɧɶ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ  
ɩɨɤɚɡɚɬɟɥɹɦɢ (3 / 5 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɚɜɵɤɨɜ ɜ 

ɞɟɣɫɬɜɢɹɯ ɫɨ ɫɬɟɩɟɧɹɦɢ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ; ɪɚɫɲɢɪɟɧɢɟ ɩɨ-
ɧɹɬɢɹ ɫɬɟɩɟɧɢ ɞɨ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ; ɢɡɭɱɟɧɢɟ 
ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɫɨɫɬɚɜɥɹɬɶ ɩɥɚɧɵ ɞɟɣɫɬɜɢɣ, 
ɨɫɨɡɧɚɜɚɹ ɜɚɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɡɭɱɟɧɢɹ ɮɭɧɤɰɢɣ ɷɥɟɦɟɧɬɚɪ-
ɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

ɉ ɟ ɪ ɜ ɵ ɣ  ɭɪɨɤ ɩɨ ɬɟɦɟ ɦɨɠɧɨ ɧɚɱɚɬɶ ɫ ɧɟɛɨɥɶɲɨɣ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɨ ɣ  ɪɚɛɨɬɵ, ɤɨɬɨɪɚɹ ɩɨɦɨɠɟɬ ɭɱɢɬɟɥɸ ɜɵɹɜɢɬɶ ɭɪɨɜɟɧɶ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɧɵɯ ɧɚɜɵɤɨɜ ɭɱɚɳɢɯɫɹ ɜ ɞɟɣɫɬɜɢɹɯ ɫ ɤɨɪɧɹɦɢ ɢ ɫɬɟɩɟɧɹɦɢ, ɢɦɟɸ-
ɳɢɦɢ ɪɚɰɢɨɧɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 

 

1. ȼɵɱɢɫɥɢɬɶ: 

1) 
5 153 ;   2) 325

27
121

;   3) 3 64 16 . 

[1) 
4 162 ;   2) 3 1

8 2
4

;   3) 
6 5 33 3 .] 

2. ɍɩɪɨɫɬɢɬɶ ɜɵɪɚɠɟɧɢɟ 
3

5 35 5 :a a , ɝɞɟ a > 0  [
4 9 54: ( )b b , ɝɞɟ b > 0]. 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɩ. 1 ɫɥɟɞɭɟɬ ɚɤɰɟɧɬɢɪɨɜɚɬɶ ɜɧɢɦɚɧɢɟ 

ɭɱɚɳɢɯɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɨɬ ɡɚɩɢɫɢ n ma  ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɤ ɡɚɩɢɫɢ 
m

na  ɬɨɥɶɤɨ 
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ɞɥɹ a > 0, ɚ ɬɚɤɠɟ ɧɚ ɬɨɦ, ɱɬɨ 0

m

n = 0 ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɬɨɥɶɤɨ ɩɪɢ m

n
 > 0 

(m — ɰɟɥɨɟ ɱɢɫɥɨ, n — ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ). ɍɱɢɬɟɥɸ ɫɥɟɞɭɟɬ ɡɧɚɬɶ, ɱɬɨ 
ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɨ ɷɬɨɣ ɬɟɦɟ ɞɟɬɶɦɢ ɭɫɜɚɢɜɚɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɨ. 

ɇɚɩɪɢɦɟɪ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɧɚ ɜɫɬɭɩɢɬɟɥɶɧɵɯ ɷɤɡɚɦɟɧɚɯ ɜ ɜɭɡɵ ɫɥɟ-
ɞɭɸɳɢɟ ɨɲɢɛɤɢ ɚɛɢɬɭɪɢɟɧɬɨɜ: 

1) ɍɪɚɜɧɟɧɢɟ 
2

3 1x  ɢɦɟɟɬ ɤɨɪɧɢ x1 = 1, x2 = –1; 

2) 

2
23 3( 8) ( 8) ; 

3) 

1

20  = 0;  4) 0
0 
= 1;  5) 0

0 
= 0. 

ȼ ɯɨɞɟ ɢɡɭɱɟɧɢɹ ɩɚɪɚɝɪɚɮɚ ɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɧɟɨɛɯɨ-

ɞɢɦɨ: ɜɫɩɨɦɧɢɬɶ, ɱɬɨ a
–n 

= 
1
na

, ɝɞɟ a > 0, n — ɰɟɥɨɟ ɱɢɫɥɨ; ɩɨɜɬɨɪɢɬɶ 

ɮɨɪɦɭɥɵ ɫɨɤɪɚɳёɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ ɢ ɜɵɧɟɫɟɧɢɟ ɡɚ ɫɤɨɛɤɢ ɨɛɳɟɝɨ ɦɧɨ-
ɠɢɬɟɥɹ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩ. 1 ɭɱɢɬɟɥɶ ɫɚɦ ɨɩɪɟɞɟɥɹɟɬ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɞɝɨ-
ɬɨɜɥɟɧɧɨɫɬɢ ɤɥɚɫɫɚ), ɫɥɟɞɭɟɬ ɥɢ ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɭɩɪɚɠɧɟɧɢɣ ɧɚ ɩɪɢ-
ɦɟɧɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ ɪɚɡɛɢɪɚɬɶ ɪɟɲɟɧɢɟ ɚɧɚɥɨɝɢɱɧɨɣ 
ɡɚɞɚɱɢ ɢɡ ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ. ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɦɨɠɧɨ ɱɚɫɬɶ 
ɭɩɪɚɠɧɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɢɡ ɧɨɦɟɪɨɜ 57—59) ɜɵɩɨɥɧɹɬɶ ɭɫɬɧɨ. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɩ. 2 ɩɨɞɱёɪɤɢɜɚɟɬɫɹ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬ-
ɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɬɚɤɨɜɨ, ɱɬɨ ɜɫɟ ɫɜɨɣɫɬɜɚ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ ɞɥɹ 
ɫɬɟɩɟɧɢ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ (ɫ. 25), ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɫɬɟɩɟɧɶ ɫ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɢɯ ɧɟ ɡɚɩɢɫɵɜɚɬɶ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ ɧɢ ɧɚ ɞɨɫɤɟ, ɧɢ ɜ ɬɟɬɪɚɞɹɯ. ɋɜɨɣɫɬɜɨ (1) ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ (ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɟ, ɧɨ ɧɟ ɞɨɤɚɡɚɧɧɨɟ, ɧɚ ɫ. 29) ɠɟɥɚɬɟɥɶɧɨ 
ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɤɨɧɤɪɟɬɧɵɦɢ ɩɪɢɦɟɪɚɦɢ: 

1,01
2 
= 1,0001 > 1; 

1

21,21  = 1, 1 > 1 ɢ ɬ. ɩ. 
Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɟɨɪɟɦɵ ɢ ɫɥɟɞɫɬɜɢɣ ɢɡ ɧɟё ɭɱɢɬɟɥɶ ɥɢɛɨ ɩɪɨɜɨɞɢɬ 

ɧɚ ɞɨɫɤɟ, ɥɢɛɨ ɪɚɡɛɢɪɚɟɬ ɢɯ ɫ ɭɱɚɳɢɦɢɫɹ ɩɨ ɬɟɤɫɬɭ ɭɱɟɛɧɢɤɚ. ɉɪɢ ɷɬɨɦ 
ɩɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɤɚɤ ɬɟɨɪɟɦɵ, ɬɚɤ ɢ ɫɥɟɞɫɬɜɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɥɥɸ-
ɫɬɪɢɪɨɜɚɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɚɯ: ɩɨɫɥɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ 
ɬɟɨɪɟɦɵ ɪɚɡɨɛɪɚɬɶ ɡɚɞɚɱɭ 7, ɩɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɫɥɟɞɫɬɜɢɹ 1 — ɡɚɞɚɱɭ 8, 
ɫɥɟɞɫɬɜɢɹ 2 — ɡɚɞɚɱɭ 9, ɫɥɟɞɫɬɜɢɹ 3 — ɡɚɞɚɱɭ 10. 

ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɬɟɨɪɟɦɵ ɢ ɫɥɟɞɫɬɜɢɣ ɢɡ ɧɟё ɧɟ ɫɥɟ-
ɞɭɟɬ ɬɪɟɛɨɜɚɬɶ ɨɬ ɜɫɟɯ ɭɱɚɳɢɯɫɹ. 



    

 

15 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 

 

ɇɨɦɟɪ 

ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 5, ɩ. 1 ɞɨ 
ɡɚɞɚɱɢ 5* 

55—56 61(3), 

64(5) 

67, 76—81, 

90 ɢ 91 (ɩɨ-
ɫɥɟ ɪɚɫɫɦɨɬ-
ɪɟɧɢɹ ɡɚɞɚɱɢ 
5 ɬɟɤɫɬɚ ɩɚ-
ɪɚɝɪɚɮɚ), 
82—83,  

86—89 

2—3 § 5, ɩ. 2 68—75,  
84, 85 

70(3), 72(3), 73(5), 
84(3) 

 

 

Ʉ  ɤ ɨ ɧ ɰ ɭ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ: 
1) ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɢ ɭɦɟɬɶ ɢɯ 

ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 57—60, 62, 69, 70; 

2) ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ (1), ɬɟɨɪɟɦɭ ɢ ɫɥɟɞɫɬɜɢɹ ɢɡ ɧɟё, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ 
ɧɚ ɫ. 29—30, ɢ ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 72, 

73, 75, 84 (1, 2). ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 64, 66, 67, 

68, 85, 86, 90, 91. 

 

ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 2 ɱ) 

ɇɚ ɷɬɨɦ ɭɪɨɤɟ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɭɦɟɧɢɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɫɜɨɣɫɬɜ ɫɬɟ-
ɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ. ɉɪɢ ɨɬɜɟɬɚɯ ɭ ɞɨɫɤɢ ɫɥɟɞɭɟɬ ɬɪɟɛɨ-
ɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ ɨɛɨɫɧɨɜɚɧɢɣ ɜɵɩɨɥɧɹɟɦɵɯ ɞɟɣɫɬɜɢɣ (ɫɫɵɥɨɤ ɧɚ ɤɨɧ-
ɤɪɟɬɧɵɟ ɫɜɨɣɫɬɜɚ). 

ɀɟɥɚɬɟɥɶɧɨ ɧɚ ɷɬɨɦ ɭɪɨɤɟ ɜɵɜɟɫɢɬɶ ɞɥɹ ɨɛɨɡɪɟɧɢɹ ɬɚɛɥɢɰɵ ɫɨ ɜɫɟɦɢ 
ɢɡɭɱɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ (ɬɟɨɪɟɦɚ 
ɢ ɫɥɟɞɫɬɜɢɹ ɢɡ ɧɟё ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɫɜɨɣɫɬɜɚɦɢ ɫɬɟɩɟɧɢ). 

ɉɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɭɱɢɬɟɥɶ ɜɵɛɢɪɚɟɬ ɢɡ «ɍɩɪɚɠɧɟɧɢɣ ɤ ɝɥɚɜɟ I» 
(ɫ. 35—38); ɡɚɞɚɧɢɹ «ɉɪɨɜɟɪɶ ɫɟɛɹ!» ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɫ ɚ -
ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɨ ɣ  ɪɚɛɨɬɵ ɭɱɚɳɢɯɫɹ ɜ ɤɥɚɫɫɟ ɢɥɢ ɞɨɦɚ. 

ɇɚ ɷɬɨɦ ɭɪɨɤɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɫɩɪɚɜɨɱɧɵɣ ɢ ɡɚɞɚɱɧɵɣ ɦɚ-
ɬɟɪɢɚɥ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ» ɧɚ ɫ. 37—41; ɦɚɬɟɪɢɚɥ ɢɡ ɷɥɟɤɬɪɨɧ-
ɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɤ ɭɱɟɛɧɢɤɭ. 
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Ƚɥɚɜɚ II. ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ 
 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ɩɟɪɜɨɟ ɡɧɚɤɨɦɫɬɜɨ ɫɨ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɩɪɨɢɡɨ-

ɲɥɨ ɟɳё ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ. ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɭɱɚ-
ɳɢɟɫɹ ɩɨɡɧɚɤɨɦɢɥɢɫɶ ɫ ɬɚɤɢɦɢ ɩɨɧɹɬɢɹɦɢ, ɤɚɤ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ 
ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ, ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɩɪɢɡɧɚɤ ɦɨɧɨɬɨɧɧɨɫɬɢ 
ɮɭɧɤɰɢɢ, ɱёɬɧɨɫɬɶ ɢ ɧɟɱёɬɧɨɫɬɶ ɮɭɧɤɰɢɢ. Ȼɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɫɬɟɩɟɧɧɚɹ 
ɮɭɧɤɰɢɹ y = x

r, ɝɞɟ r — ɡɚɞɚɧɧɨɟ ɱɢɫɥɨ, ɨɩɪɟɞɟɥɟɧɚ ɞɥɹ ɬɟɯ ɡɧɚɱɟɧɢɣ x, 

ɩɪɢ ɤɨɬɨɪɵɯ ɜɵɪɚɠɟɧɢɟ x
r
 ɢɦɟɟɬ ɫɦɵɫɥ. ɋɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ ɫɬɟɩɟɧɧɨɣ 

ɮɭɧɤɰɢɢ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɧɚ ɩɪɢɦɟɪɚɯ ɩɪɨɫɬɟɣɲɢɯ ɮɭɧɤɰɢɣ: y = x
2
,  

y = x , y = 
1

x
, y = 

1

3x  ɢ ɞɪ. Ȼɵɥɢ ɬɚɤɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɦɟɪɵ ɩɪɨɫɬɟɣ-

ɲɢɯ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 
ɂɡɭɱɟɧɢɟ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɜ ɫɬɚɪɲɢɯ ɤɥɚɫɫɚɯ.  

ɂɡɭɱɚɬɶ ɜ ɨɛɳɟɦ ɜɢɞɟ ɫɬɟɩɟɧɧɭɸ ɮɭɧɤɰɢɸ y = x
p, ɝɞɟ p — ɡɚɞɚɧɧɨɟ  

ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ, ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ. ɉɪɢ ɨɫɧɨɜɚɧɢɢ x > 0 ɜɨɩɪɨɫ 
ɪɟɲɚɟɬɫɹ ɩɪɨɫɬɨ: ɟɫɥɢ ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɩɨɥɨɠɢɬɟɥɟɧ, ɬɨ ɡɧɚɱɟɧɢɟ 
ɮɭɧɤɰɢɢ ɪɚɜɧɨ ɡɧɚɱɟɧɢɸ ɫɬɟɩɟɧɢ; ɟɫɥɢ ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɨɬɪɢɰɚɬɟɥɟɧ, 
ɬɨ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɧɚɯɨɞɢɬɫɹ ɩɨɫɥɟ ɩɟɪɟɯɨɞɚ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɩɨɤɚ-
ɡɚɬɟɥɸ; ɟɫɥɢ ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ ɪɚɜɟɧ ɧɭɥɸ, ɬɨ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɪɚɜɧɨ 

ɟɞɢɧɢɰɟ. ɇɚɩɪɢɦɟɪ, 32 
= 9, 3

–2 
= 

2

1 1

93
, 3

0 
= 1. 

Ɉɞɧɚɤɨ ɨɫɧɨɜɚɧɢɟ ɫɬɟɩɟɧɢ xp
 ɦɨɠɟɬ ɛɵɬɶ ɢ ɱɢɫɥɨɦ ɨɬɪɢɰɚɬɟɥɶɧɵɦ. 

Ⱦɥɹ ɬɚɤɢɯ ɡɧɚɱɟɧɢɣ x ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ  ɡɚɜɢɫɹɬ ɨɬ ɬɨɝɨ, ɤɚɤɢɦ 
ɱɢɫɥɨɦ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ p. Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɬɟɩɟɧɧɚɹ 
ɮɭɧɤɰɢɹ ɫɭɳɟɫɬɜɭɟɬ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɩɨɤɚɡɚɬɟɥɶ — ɰɟɥɨɟ ɱɢɫɥɨ. 

ȿɫɥɢ ɨɫɧɨɜɚɧɢɟ ɫɬɟɩɟɧɢ ɪɚɜɧɨ ɧɭɥɸ, ɬɨ ɫɬɟɩɟɧɶ ɨɩɪɟɞɟɥɟɧɚ ɬɨɥɶɤɨ 
ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ ɢ ɢɯ ɝɪɚɮɢɤɨɜ ɩɪɨɜɨɞɢɬɫɹ 
ɩɨɷɬɚɩɧɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɢɦ ɱɢɫɥɨɦ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ: 
1) ɱёɬɧɵɦ ɧɚɬɭɪɚɥɶɧɵɦ ɱɢɫɥɨɦ; 2) ɧɟɱёɬɧɵɦ ɧɚɬɭɪɚɥɶɧɵɦ ɱɢɫɥɨɦ; 
3) ɱɢɫɥɨɦ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɱёɬɧɨɦɭ; 4) ɱɢɫɥɨɦ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɧɟ-
ɱёɬɧɨɦɭ; 5) ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɟɰɟɥɵɦ ɱɢɫɥɨɦ; 6) ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɧɟɰɟɥɵɦ 
ɱɢɫɥɨɦ. 

Ɉɛɨɫɧɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɷɬɨɣ ɝɥɚɜɟ ɧɟ ɩɪɨɜɨɞɹɬ-
ɫɹ, ɨɧɢ ɫɥɟɞɭɸɬ ɢɡ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɯ ɜ ɩɟɪɜɨɣ ɝɥɚɜɟ. ɇɚɩɪɢɦɟɪ, ɜɨɡɪɚɫɬɚɧɢɟ ɮɭɧɤɰɢɢ y = x

p
 ɧɚ 

ɩɪɨɦɟɠɭɬɤɟ x > 0, ɝɞɟ p — ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɧɟɰɟɥɨɟ ɱɢɫɥɨ, ɫɥɟɞɭɟɬ ɢɡ 

ɫɜɨɣɫɬɜɚ: «ȿɫɥɢ 0 < x1 < x2, ɬɨ 1 2
p p

x x ». 
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ȼ ɷɬɨɣ ɠɟ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɮɭɧɤɰɢɢ, ɧɚɡɵɜɚɟɦɵɟ ɜɡɚɢɦɧɨ ɨɛ-
ɪɚɬɧɵɦɢ. ȼɚɠɧɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɧɟ ɜɫɹɤɚɹ ɮɭɧɤɰɢɹ ɢɦɟɟɬ 
ɨɛɪɚɬɧɭɸ; ɨɛɪɚɬɧɭɸ ɮɭɧɤɰɢɸ ɢɦɟɟɬ ɬɨɥɶɤɨ ɨɛɪɚɬɢɦɚɹ, ɬ. ɟ. ɬɚɤɚɹ, ɤɨɬɨ-
ɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɜɡɚɢɦɧɨ-ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɨɛɥɚɫɬɶɸ 
ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨɦ ɡɧɚɱɟɧɢɣ. 

ɍ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ ɮɭɧɤɰɢɣ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɚ 
ɡɧɚɱɟɧɢɣ «ɦɟɧɹɸɬɫɹ ɦɟɫɬɚɦɢ», ɚ ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɢɯ ɝɪɚɮɢɤɢ ɫɢɦɦɟɬ-
ɪɢɱɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɹɦɨɣ y = x. ɉɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 
ɮɭɧɤɰɢɢ, ɨɛɪɚɬɧɨɣ ɞɚɧɧɨɣ, ɜɵɪɚɠɚɸɬ ɢɡ ɞɚɧɧɨɣ ɮɨɪɦɭɥɵ x ɱɟɪɟɡ y, ɚ 
ɡɚɬɟɦ ɜ ɧɚɣɞɟɧɧɨɣ ɮɨɪɦɭɥɟ ɦɟɧɹɸɬ ɨɛɨɡɧɚɱɟɧɢɹ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɧɟ ɞɥɹ 
ɜɫɹɤɨɣ ɨɛɪɚɬɢɦɨɣ ɮɭɧɤɰɢɢ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜ ɲɤɨɥɟ, ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ 
ɧɚɣɬɢ ɮɨɪɦɭɥɭ ɞɥɹ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ. ɇɚɩɪɢɦɟɪ, ɭɱɚɳɢɟɫɹ ɧɟ ɫɦɨɝɭɬ 
ɪɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ y = x

3 
+ x ɨɬɧɨɫɢɬɟɥɶɧɨ x, ɩɨɷɬɨɦɭ ɧɟ ɫɦɨɝɭɬ ɧɚɣɬɢ 

ɮɭɧɤɰɢɸ, ɨɛɪɚɬɧɭɸ ɮɭɧɤɰɢɢ y = x
3 

+ x. 

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɪɚɜɧɨɫɢɥɶɧɨɫɬɢ ɭɪɚɜɧɟɧɢɣ ɜɨɡɧɢɤɚɟɬ ɜ ɫɜɹɡɢ ɫ ɩɪɟɞ-
ɫɬɨɹɳɢɦ ɢɡɭɱɟɧɢɟɦ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. ȼ ɯɨɞɟ ɢɯ ɪɟɲɟɧɢɹ ɩɟɪɟ-
ɯɨɞɹɬ ɤ ɭɪɚɜɧɟɧɢɸ-ɫɥɟɞɫɬɜɢɸ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɢɦɟɬɶ, ɩɨɦɢɦɨ ɤɨɪɧɟɣ ɞɚɧ-
ɧɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɢ ɩɨɫɬɨɪɨɧɧɢɟ ɤɨɪɧɢ. Ɍɚɤ, ɭɪɚɜɧɟɧɢɟ 2x x  ɢɦɟɟɬ 
ɨɞɢɧ ɤɨɪɟɧɶ x = 2, ɚ ɭɪɚɜɧɟɧɢɟ-ɫɥɟɞɫɬɜɢɟ  x + 2 = x

2
 ɢɦɟɟɬ ɞɜɚ ɤɨɪɧɹ x = –1 

ɢ x = 2. 

ȼɵɹɜɥɟɧɢɟ ɩɪɢɨɛɪɟɬёɧɧɵɯ ɩɨɫɬɨɪɨɧɧɢɯ ɤɨɪɧɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɪɨɜɟɪɤɨɣ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ 
ɜɚɠɧɨ ɧɟ ɩɨɬɟɪɹɬɶ ɤɨɪɧɢ. ɉɨɬɟɪɹ ɤɨɪɧɟɣ ɦɨɠɟɬ, ɧɚɩɪɢɦɟɪ, ɩɪɨɢɡɨɣɬɢ ɩɪɢ 
ɞɟɥɟɧɢɢ ɭɪɚɜɧɟɧɢɹ ɧɚ ɜɵɪɚɠɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɧɟɢɡɜɟɫɬɧɨɟ. ɇɚɩɪɢɦɟɪ, 
ɟɫɥɢ ɭɪɚɜɧɟɧɢɟ (x + 2)(x – 2) = 7(x – 2) ɪɚɡɞɟɥɢɬɶ ɧɚ x – 2, ɬɨ ɛɭɞɟɬ ɩɨɬɟɪɹɧ 
ɤɨɪɟɧɶ x = 2. 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɪɟɲɟɧɢɹ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɜɨɡɜɟɞɟɧɢɟ ɨɛɟɢɯ ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ ɜ ɫɬɟɩɟɧɶ ɫ ɰɟɥɶɸ ɩɟɪɟɯɨɞɚ ɤ ɪɚɰɢɨ-
ɧɚɥɶɧɨɦɭ ɭɪɚɜɧɟɧɢɸ-ɫɥɟɞɫɬɜɢɸ ɞɚɧɧɨɝɨ. 

ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɨɜ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɧɚɥɢɱɢɢ ɤɨɪɧɟɣ ɢ ɢɯ ɱɢɫɥɟ, 
ɚ ɬɚɤɠɟ ɨ ɧɚɯɨɠɞɟɧɢɢ ɩɪɢɛɥɢɠёɧɧɵɯ ɤɨɪɧɟɣ, ɟɫɥɢ ɚɧɚɥɢɬɢɱɟɫɤɢ ɪɟɲɢɬɶ 
ɭɪɚɜɧɟɧɢɟ ɬɪɭɞɧɨ. 

ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ ɧɟ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɢɡ-

ɭɱɟɧɢɹ ɜɫɟɦɢ ɭɱɚɳɢɦɢɫɹ. ȼ ɭɱɟɛɧɢɤɟ ɪɚɫɫɦɨɬɪɟɧɵ ɥɢɲɶ ɩɪɨɫɬɵɟ ɩɪɢɦɟ-
ɪɵ ɧɟɪɚɜɟɧɫɬɜ, ɫɨɞɟɪɠɚɳɢɯ ɧɟɢɡɜɟɫɬɧɨɟ ɩɨɞ ɡɧɚɤɨɦ ɬɨɥɶɤɨ ɤɜɚɞɪɚɬɧɨɝɨ 
ɤɨɪɧɹ, ɩɪɢɱёɦ ɫɧɚɱɚɥɚ ɬɚɤɢɟ, ɤɚɤ 2 3x , ɚ ɡɚɬɟɦ 2x x . Ɉɫɧɨɜ-
ɧɵɦ ɫɩɨɫɨɛɨɦ ɢɯ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɜɟɞɟɧɢɟ ɢɯ ɤ ɫɢɫɬɟɦɟ ɪɚɰɢɨɧɚɥɶɧɵɯ 
ɧɟɪɚɜɟɧɫɬɜ, ɪɚɜɧɨɫɢɥɶɧɨɣ ɞɚɧɧɨɦɭ ɧɟɪɚɜɟɧɫɬɜɭ (ɨɞɧɨ ɢɡ ɧɟɪɚɜɟɧɫɬɜ ɜɵ-
ɪɚɠɚɟɬ ɭɫɥɨɜɢɟ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɤɨɪɧɹ). 



    

 

18 

ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ; ɢɡɭɱɟɧɢɟ ɟё ɫɜɨɣɫɬɜ ɚɧɚɥɢ-

ɬɢɱɟɫɤɢɦɢ ɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ; 
— ɢɡɭɱɟɧɢɟ ɩɨɧɹɬɢɹ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ; ɨɛɨɛɳɟɧɢɟ ɩɨɧɹɬɢɹ ɨɛɪɚɬ-

ɧɨɣ ɮɭɧɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɧɟɟ ɢɡɭɱɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ; ɮɨɪɦɢɪɨ-
ɜɚɧɢɟ ɭɦɟɧɢɹ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɡɚɩɢɫɢ ɮɭɧɤɰɢɢ, ɨɛɪɚɬɧɨɣ ɞɚɧɧɨɣ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɢɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ; 

— ɜɜɟɞɟɧɢɟ ɨɩɪɟɞɟɥɟɧɢɣ ɪɚɜɧɨɫɢɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɭɪɚɜɧɟɧɢɹ-

ɫɥɟɞɫɬɜɢɹ; 
— ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɫɜɨɣɫɬɜ ɪɚɜɧɨ-

ɫɢɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ; 
— ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɩɪɨɫɬɟɣɲɢɯ ɢɪ-

ɪɚɰɢɨɧɚɥɶɧɵɯ ɧɟɪɚɜɟɧɫɬɜ. 
Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɨɛɭɱɟɧɢɟ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɹɜɥɟɧɢɣ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɨ 

ɫɬɟɩɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ; 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɨ ɢɡɭɱɟɧɢɸ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɢ ɢɯ ɩɪɢɦɟɧɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ 
ɜɨɡɦɨɠɧɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɣ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ; 

— ɪɚɡɜɢɬɢɟ ɤɪɢɬɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɰɟɧɤɢ ɢ ɢɧɬɟɪɩɪɟ-
ɬɚɰɢɢ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɩɪɨɰɟɫɫɟ ɩɨɢɫɤɚ ɪɟɲɟɧɢɹ ɩɪɨ-
ɛɥɟɦɵ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ; 
— ɪɚɡɜɢɬɢɟ ɫɬɪɟɦɥɟɧɢɣ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɬɜɨɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨ-

ɫɬɢ; 
— ɪɚɡɜɢɬɢɟ ɫɬɪɟɦɥɟɧɢɹ ɤ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɸ. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  I I  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 

ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɜɨ ɜɫɟɯ ɟё ɪɚɡɧɨɜɢɞɧɨɫɬɹɯ, ɨɩɪɟɞɟɥɟ-
ɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ ɮɭɧɤɰɢɣ, ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɜɧɨɫɢɥɶɧɵɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɭɪɚɜɧɟɧɢɹ-ɫɥɟɞɫɬɜɢɹ; ɩɨɧɢɦɚɬɶ ɩɪɢɱɢɧɵ ɩɨɹɜɥɟɧɢɹ ɩɨɫɬɨ-
ɪɨɧɧɢɯ ɤɨɪɧɟɣ ɢ ɩɨɬɟɪɢ ɤɨɪɧɟɣ, ɚ ɬɚɤɠɟ ɭɦɟɬɶ ɪɟɲɚɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 
175—183 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɩɪɚɠɧɟɧɢɹ 184—187, 189. 

 

§ 6. ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ  
(3 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɡɧɚɤɨɦɫɬɜɨ ɭɱɚɳɢɯɫɹ ɫɨ 

ɫɜɨɣɫɬɜɚɦɢ ɢ ɝɪɚɮɢɤɚɦɢ ɪɚɡɥɢɱɧɵɯ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ ɫɬɟɩɟ-
ɧɢ) ɜɢɞɨɜ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɩɨɢɫɤɚ 
ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 



    

 

19 

Ⱦɨ ɧɚɱɚɥɚ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨɥɟɡɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɭɦɟ-
ɧɢɟ ɭɱɚɳɢɯɫɹ ɱɢɬɚɬɶ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ. ɋ ɷɬɨɣ ɰɟɥɶɸ, ɧɚɩɪɢɦɟɪ, ɩɨ ɪɢ-
ɫɭɧɤɭ 1 ɦɨɠɧɨ ɡɚɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

1) Ʉɚɤɨɜɚ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ y = f(x)? 

2) Ʉɚɤɨɜɨ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ y = f(x)? 

3) əɜɥɹɟɬɫɹ ɥɢ ɮɭɧɤɰɢɹ ɱёɬɧɨɣ? ɧɟɱёɬɧɨɣ? 

4) ɇɚ ɤɚɤɢɯ ɩɪɨɦɟɠɭɬɤɚɯ ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚɟɬ? ɭɛɵɜɚɟɬ? 

5) ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹ x ɮɭɧɤɰɢɹ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ ɧɭɥɸ? 
ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ? ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ? 

6) Ʉɚɤɨɜɨ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɪɢ x = 0?  ɯ = 2? 

 

 
 

Ɋɢɫ. 1 

 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ ɧɚ ɪɢɫɭɧɤɟ 1 ɩɨɥɟɡɧɨ ɜɫɩɨɦ-
ɧɢɬɶ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ. 

Ɇɚɬɟɪɢɚɥ ɠɟɥɚɬɟɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɥɨɝɢɤɨɣ ɟɝɨ 
ɢɡɥɨɠɟɧɢɹ ɜ ɩɚɪɚɝɪɚɮɟ. ɀɟɥɚɬɟɥɶɧɨ ɩɪɢɜɥɟɤɚɬɶ ɡɧɚɧɢɹ ɭɱɚɳɢɯɫɹ ɨ ɫɜɨɣ-
ɫɬɜɚɯ ɢ ɝɪɚɮɢɤɚɯ, ɪɚɧɟɟ ɢɡɭɱɟɧɧɵɯ ɮɭɧɤɰɢɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɚɫɫɦɨɬ-
ɪɟɧɢɢ ɩ. 1 ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = x

2
 ɢ ɩɪɢ 

ɟɝɨ ɚɧɚɥɢɡɟ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɟɧɨɫ ɫɜɨɣɫɬɜ ɷɬɨɣ ɮɭɧɤɰɢɢ ɧɚ ɮɭɧɤɰɢɸ  
y = x

2n, ɝɞɟ n — ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ. ɉɭɧɤɬ 2 ɦɨɠɧɨ ɢɡɭɱɚɬɶ ɩɪɢ ɧɚɥɢɱɢɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = x
3; ɩ. 3 — ɮɭɧɤɰɢɢ y = 

2

1

x
; ɩ. 4 — 

ɮɭɧɤɰɢɢ y = 
1

x
; ɩ. 5 — ɮɭɧɤɰɢɢ y = 

1

2( )x y x . ɋɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɢ ɪɢɫɭɧɤɢ 7—12 ɭɱɟɛɧɢɤɚ. ɉɪɢ ɨɛɨɛɳɟɧɢɢ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ 
ɩɨɞɱёɪɤɢɜɚɟɬɫɹ, ɱɬɨ ɝɪɚɮɢɤɢ ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɭɧɤɰɢɣ ɩɪɨɯɨɞɹɬ 
ɱɟɪɟɡ ɬɨɱɤɭ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ (1; 1). ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɫɬɟɩɟɧ-
ɧɨɣ ɮɭɧɤɰɢɢ ɠɟɥɚɬɟɥɶɧɨ ɧɚɱɢɧɚɬɶ ɫ ɩɨɫɬɪɨɟɧɢɹ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨ-
ɫɬɢ ɷɬɨɣ ɬɨɱɤɢ. 

ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ ɧɟ ɞɨɤɚɡɵɜɚɸɬɫɹ, ɧɨ ɜ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜ-
ɧɹ ɭɱɢɬɟɥɶ ɦɨɠɟɬ ɩɨɤɚɡɚɬɶ ɨɛɨɫɧɨɜɚɧɢɟ ɫɜɨɣɫɬɜɚ ɜɨɡɪɚɫɬɚɧɢɹ (ɭɛɵɜɚɧɢɹ) 
ɤɨɧɤɪɟɬɧɨɣ ɮɭɧɤɰɢɢ, ɨɩɢɪɚɹɫɶ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ § 5. 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 6 ɞɨ ɡɚɞɚɱɢ 1 119, 120 ɂɡɨɛɪɚɡɢɬɶ ɫɯɟɦɚɬɢ-
ɱɟɫɤɢ ɝɪɚɮɢɤ ɮɭɧɤ-
ɰɢɢ:  

1) 

2

7y x  

2) 

7

2y x  

3) 
3y x  

126—130 

2—3 § 6, ɡɚɞɚɱɢ  
1—3* 

121—126 125 (5, 7) 

 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 122 ɟɞɢɧɢɰɭ ɫɥɟɞɭɟɬ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 
ɜɢɞɟ ɫɬɟɩɟɧɢ ɫ ɧɭɥɟɜɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɢ ɨɫɧɨɜɚɧɢɟɦ, ɪɚɜɧɵɦ ɨɫɧɨɜɚɧɢɸ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɬɟɩɟɧɢ. ɉɨɫɥɟ ɷɬɨɝɨ ɫɪɚɜɧɟɧɢɟ ɫɬɟɩɟɧɟɣ ɩɨɞɜɟɫɬɢ ɩɨɞ 
ɫɪɚɜɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɜɨɡɪɚɫɬɚɸɳɟɣ ɢɥɢ ɭɛɵɜɚɸɳɟɣ ɮɭɧɤɰɢɢ. ɀɟɥɚɬɟɥɶɧɨ 
ɭɛɟɞɢɬɶɫɹ ɜ ɜɟɪɧɨɦ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɯɟɦɚɬɢɱɟɫɤɨɝɨ ɢɡɨ-
ɛɪɚɠɟɧɢɹ ɝɪɚɮɢɤɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɭɧɤɰɢɢ. 

Ɂɚɞɚɱɭ 1 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɪɚɡɨɛɪɚɬɶ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ  
ɭɩɪɚɠɧɟɧɢɣ 123 ɢ 124, ɚ ɡɚɞɚɱɭ 2 — ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɹ 125.  

ɍɩɪɚɠɧɟɧɢɟ 126 ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɧɟɫɟɧɨ ɧɚ ɞɨɦɚɲɧɸɸ ɪɚɛɨɬɭ 
ɩɨɫɥɟɞɧɟɝɨ ɭɪɨɤɚ ɩɨ ɬɟɦɟ, ɬɚɤ ɤɚɤ ɨɧɨ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɨɫɧɨɜɨɣ ɞɥɹ ɪɚɡ-
ɝɨɜɨɪɚ ɨ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ ɮɭɧɤɰɢɹɯ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɩɚɪɚɝɪɚ-
ɮɚ ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɷɬɨɣ ɬɟɦɵ ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 
ɭɦɟɬɶ ɫɯɟɦɚɬɢɱɟɫɤɢ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɹ ɫɬɟɩɟɧɢ (ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɡɚɩɢɫɢ ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɨɣ ɮɭɧɤɰɢɢ) ɤ ɨɞɧɨɦɭ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜ § 6 ɱɢɫɥɨɜɵɯ ɦɧɨɠɟɫɬɜ ɢ 
ɩɟɪɟɱɢɫɥɹɬɶ ɟё ɫɜɨɣɫɬɜɚ; ɪɟɲɚɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 121—125, ɜ ɤɥɚɫɫɚɯ 
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ 127, 128; ȾɆ1

 § 6 № 55, 56.  
 

§ 7.  ȼɡɚɢɦɧɨ ɨɛɪɚɬɧɵɟ ɮɭɧɤɰɢɢ (1 / 1 ɱ) 
ɏɨɬɹ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɫɨɝɥɚɫɧɨ ɩɪɨɝɪɚɦɦɟ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚ-

ɬɟɥɶɧɵɦ, ɠɟɥɚɬɟɥɶɧɨ ɩɨɡɧɚɤɨɦɢɬɶ ɫ ɧɢɦ ɜɫɟɯ ɭɱɚɳɢɯɫɹ. ɉɪɢ ɷɬɨɦ ɧɟ ɫɥɟ-
ɞɭɟɬ ɞɨɛɢɜɚɬɶɫɹ ɨɬ ɜɫɟɯ ɭɱɚɳɢɯɫɹ ɭɦɟɧɢɹ ɧɚɯɨɞɢɬɶ ɮɭɧɤɰɢɸ, ɨɛɪɚɬɧɭɸ 
ɞɚɧɧɨɣ. Ⱦɨɫɬɚɬɨɱɧɨ ɬɨɝɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ, ɜɢɞɹ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ, ɫɦɨɝɥɢ 

                                                   
1
 Ɂɞɟɫɶ ɢ ɞɚɥɟɟ: ȾɆ § И № И ɨɡɧɚɱɚɟɬ, ɱɬɨ ɡɚɞɚɧɢɹ ɛɟɪɭɬɫɹ ɢɡ ɩɨɫɨɛɢɹ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɟ 

ɦɚɬɟɪɢɚɥɵ, 10 (11 — ɜ ɞɚɥɶɧɟɣɲɟɦ)» ɚɜɬ. Ɇ. ɂ. ɒɚɛɭɧɢɧ, Ɇ. ȼ. Ɍɤɚɱёɜɚ ɢ ɞɪ. 
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ɫɤɚɡɚɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɷɬɚ ɮɭɧɤɰɢɹ ɨɛɪɚɬɢɦɨɣ, ɢ ɡɧɚɥɢ, ɱɬɨ ɝɪɚɮɢɤɢ ɜɡɚɢɦ-
ɧɨ ɨɛɪɚɬɧɵɯ ɮɭɧɤɰɢɣ ɫɢɦɦɟɬɪɢɱɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɹɦɨɣ y = x. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɭɱɚɳɢɯɫɹ ɛɟɡ ɨɫɨɛɵɯ ɭɫɢɥɢɣ 
ɫɩɪɚɜɥɹɸɬɫɹ ɫ ɭɩɪɚɠɧɟɧɢɹɦɢ ɬɢɩɚ 131—134. 

ɋɬɟɩɟɧɶ ɝɥɭɛɢɧɵ ɢɡɥɨɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ ɤɥɚɫɫɚɯ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ 
ɭɱɢɬɟɥɶ ɜɵɛɢɪɚɟɬ ɫɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɨɬɨɜɧɨɫɬɢ ɤɥɚɫɫɚ ɤ ɟɝɨ ɜɨɫɩɪɢ-
ɹɬɢɸ. 

ɉɪɢɥɨɠɟɧɢɟ. § 4. Ⱦɪɨɛɧɨ-ɥɢɧɟɣɧɚɹ ɮɭɧɤɰɢɹ  
ɢ ɟё ɝɪɚɮɢɤ (1 / 1 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɭɱɚɳɢɯɫɹ 
ɫ ɞɪɨɛɧɨ-ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɟɣ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ ɩɨ ɬɟɦɟ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɧɟ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɦ ɞɥɹ ɭɱɚɳɢɯ-
ɫɹ, ɩɨɷɬɨɦɭ ɧɚɱɢɧɚɟɬɫɹ ɨɧ ɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ 
ɮɭɧɤɰɢɸ. ȼɵɞɟɥɟɧɢɟ ɰɟɥɨɣ ɱɚɫɬɢ ɜ ɷɬɨɦ ɜɵɪɚɠɟɧɢɢ ɩɪɢɜɨɞɢɬ ɲɤɨɥɶɧɢ-

ɤɨɜ ɤ ɜɢɞɭ, ɡɧɚɤɨɦɨɦɭ ɟɳё ɫ ɨɫɧɨɜɧɨɣ ɲɤɨɥɵ: 
0

.
B

y A
x x

 

Ɋɟɲɟɧɢɹ ɡɚɞɚɱ 1 ɢ 2 ɧɚ ɩɪɚɤɬɢɤɟ ɩɨɤɚɡɵɜɚɸɬ ɩɪɢёɦ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚ-
ɮɢɤɚ ɮɭɧɤɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɟё ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɷɬɨɦɭ ɝɪɚɮɢɤɭ. Ɂɞɟɫɶ 
ɲɤɨɥɶɧɢɤɢ ɜɩɟɪɜɵɟ ɜɫɬɪɟɱɚɸɬɫɹ ɫ ɩɨɧɹɬɢɹɦɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɢ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɨɣ ɚɫɢɦɩɬɨɬ. ɍɱɟɧɢɤɚɦ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɩɨɢɫɤɚɬɶ ɦɚɬɟɪɢɚɥ ɨɛ 
ɚɫɢɦɩɬɨɬɚɯ ɜ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɢ ɫ ɧɟɛɨɥɶɲɢɦ ɫɨɨɛɳɟɧɢɟɦ ɩɨ ɷɬɨɣ 
ɬɟɦɟ ɜɵɫɬɭɩɢɬɶ ɧɚ ɨɞɧɨɦ ɢɡ ɩɨɫɥɟɞɧɢɯ ɭɪɨɤɨɜ ɩɨ ɬɟɦɟ. 

§ 8.  Ɋɚɜɧɨɫɢɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ  
(2 / 4 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɪɚɜɧɨ-
ɫɢɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɹ-ɫɥɟɞɫɬɜɢɹ; ɮɨɪɦɢɪɨ-
ɜɚɧɢɟ ɭ ɭɱɚɳɢɯɫɹ ɩɨɬɪɟɛɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɜɵɩɨɥɧɹɬɶ ɥɢɲɶ 
ɬɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɩɪɢɜɨɞɹɬ ɤ ɩɨɬɟɪɟ ɤɨɪɧɟɣ, ɚ ɩɪɢ ɪɟɲɟɧɢɢ 
ɧɟɪɚɜɟɧɫɬɜ ɨɫɭɳɟɫɬɜɥɹɬɶ ɥɢɲɶ ɪɚɜɧɨɫɢɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; ɪɚɡɜɢɬɢɟ 
ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

Ɇɚɬɟɪɢɚɥ ɷɬɨɝɨ ɩɚɪɚɝɪɚɮɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɜ ɤɭɪɫɟ 
ɚɥɝɟɛɪɵ ɤɚɤ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɝɪɚɦɨɬɧɨɫɬɢ ɭɱɚɳɢɯɫɹ, ɬɚɤ 
ɢ ɞɥɹ ɭɫɩɟɲɧɨɣ ɢɯ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɫɚɦɵɯ ɪɚɡɧɨ-
ɨɛɪɚɡɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɢɯ ɫɢɫɬɟɦ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɧɟɨɬɪɵɜ-
ɧɨ ɨɬ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɥɥɸɫɬɪɚɰɢɣ ɜɜɨɞɢɦɵɯ ɩɨɧɹɬɢɣ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɣ.  
Ʉ ɞɟɫɹɬɨɦɭ ɤɥɚɫɫɭ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɭɱɚɳɢɯɫɹ ɭɠɟ ɫɮɨɪɦɢɪɨɜɚɧɵ ɡɪɟɥɵɟ 
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ɚɧɚɥɢɬɢɤɨ-ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɵɫɥɢɬɟɥɶɧɵɟ ɭɦɟɧɢɹ, ɩɨɷɬɨɦɭ ɩɨɥɟɡɧɨ ɩɨɫɥɟ 
ɪɚɫɫɦɨɬɪɟɧɢɹ ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ ɫɞɟɥɚɬɶ ɨɛɨɛɳёɧɧɵɟ ɜɵɜɨɞɵ ɨɛ ɢɡɜɟɫɬ-
ɧɵɯ ɭɱɚɳɢɦɫɹ ɪɚɜɧɨɫɢɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, 
ɚɤɬɢɜɧɨ ɩɪɢɜɥɟɤɚɹ ɤ ɷɬɨɣ ɪɚɛɨɬɟ ɫɚɦɢɯ ɭɱɚɳɢɯɫɹ. ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɷɬɭ ɪɚɛɨɬɭ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɭɫɬɧɨ, ɩɨɞɱɟɪɤɧɭɜ, ɱɬɨ ɜɫɟ ɭɪɚɜɧɟɧɢɹ, 
ɧɟ ɢɦɟɸɳɢɟ ɤɨɪɧɟɣ, ɦɟɠɞɭ ɫɨɛɨɣ ɪɚɜɧɨɫɢɥɶɧɵ. ȼ ɤɥɚɫɫɟ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ 

ɨɛɨɛɳɟɧɢɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɯɨɞɟ ɡɚɩɨɥɧɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɫɥɟɞɭɸɳɟɣ 
ɬɚɛɥɢɰɵ: 

 

ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ 
ɪɚɜɧɨɫɢɥɶɧɨɦɭ ɭɪɚɜɧɟɧɢɸ (ɧɟ-
ɪɚɜɟɧɫɬɜɭ) 

ɉɪɢɦɟɪɵ ɪɚɜɧɨɫɢɥɶɧɵɯ 

ɭɪɚɜɧɟɧɢɣ ɧɟɪɚɜɟɧɫɬɜ 

ɉɟɪɟɧɨɫ ɱɥɟɧɨɜ ɭɪɚɜɧɟɧɢɹ (ɧɟ-
ɪɚɜɟɧɫɬɜɚ) ɢɡ ɨɞɧɨɣ ɱɚɫɬɢ ɜ ɞɪɭ-
ɝɭɸ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦɢ ɡɧɚ-
ɤɚɦɢ 

4ɯ – 3 = 2ɯ + 5  ɢ 

4ɯ – 2ɯ  = 5 + 3 

ɯ2 > 1  ɢ 

ɯ2 – 1 > 0 

ɍɦɧɨɠɟɧɢɟ ɢɥɢ ɞɟɥɟɧɢɟ ɨɛɟɢɯ 
ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ (ɧɟɪɚɜɟɧɫɬɜɚ) 
ɧɚ ɨɞɧɨ ɢ ɬɨ ɠɟ ɱɢɫɥɨ, ɨɬɥɢɱɧɨɟ 
ɨɬ ɧɭɥɹ, ɢɥɢ ɧɚ ɜɵɪɚɠɟɧɢɟ, 
ɢɦɟɸɳɟɟ ɩɨɫɬɨɹɧɧɵɣ ɡɧɚɤ ɩɪɢ 
ɜɫɟɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɧɟɢɡɜɟɫɬɧɨɝɨ 

2

4
1

x
 ɢ ɯ2 = 4 

2ɯ  6  ɢ  ɯ  3; 

–2ɯ  6  ɢ  ɯ  –3; 

(ɯ2 – 4)( ɯ2 + 4) = 0  ɢ 
ɯ2 – 4 = 0 

2

3
0

1

x

x
  ɢ 

ɯ – 3 < 0 

Ɂɚɦɟɧɚ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ (ɧɟɪɚ-
ɜɟɧɫɬɜɚ) ɬɨɠɞɟɫɬɜɟɧɧɨ ɪɚɜɧɵɦ 
ɟɦɭ ɜɵɪɚɠɟɧɢɟɦ ɯ2 + 3x = 0  ɢ 

ɯ (ɯ + 3) = 0 

ɯ2 + 2x + 2 > 0 ɢ 

(ɯ + 1) 2 + 1 > 0; 

2 3 2x  ɢ 

3 2x  

 
ɉɨɧɹɬɢɟ ɭɪɚɜɧɟɧɢɹ-ɫɥɟɞɫɬɜɢɹ ɜɜɨɞɢɬɫɹ ɩɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɭɪɚɜɧɟ-

ɧɢɹ (ɧɚɩɪɢɦɟɪ, x = x – 2), ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɝɨ ɨɛɟ ɟɝɨ ɱɚɫɬɢ ɜɨɡ-
ɜɨɞɹɬɫɹ ɜ ɤɜɚɞɪɚɬ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ (x2 – 5x + 4 = 0), 

ɢɦɟɸɳɟɟ, ɩɨɦɢɦɨ ɤɨɪɧɹ ɢɫɯɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ (x = 4), ɟɳё ɨɞɢɧ ɤɨɪɟɧɶ  
(x = 1), ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɸɬ ɩɨɫɬɨɪɨɧɧɢɦ. ȼ ɩɚɪɚɝɪɚɮɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɞɜɚ ɜɢɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɭɪɚɜɧɟɧɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɩɨɹɜɢɬɶ-
ɫɹ ɩɨɫɬɨɪɨɧɧɢɟ ɤɨɪɧɢ: ɜɨɡɜɟɞɟɧɢɟ ɜ ɤɜɚɞɪɚɬ ɨɛɟɢɯ ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ ɢ 
ɭɦɧɨɠɟɧɢɟ ɢɯ ɧɚ ɜɵɪɚɠɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɧɟɢɡɜɟɫɬɧɨɟ. ɍɱɢɬɟɥɶ ɞɨɥɠɟɧ 
ɛɵɬɶ ɝɨɬɨɜ ɤ ɜɨɩɪɨɫɭ ɭɱɚɳɢɯɫɹ ɨ ɬɨɦ, ɜɫɟɝɞɚ ɥɢ ɷɬɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ-
ɜɨɞɹɬ ɤ ɩɪɢɨɛɪɟɬɟɧɢɸ ɩɨɫɬɨɪɨɧɧɢɯ ɤɨɪɧɟɣ. Ɇɨɠɧɨ ɩɪɢɜɟɫɬɢ ɩɪɢɦɟɪɵ 
ɭɪɚɜɧɟɧɢɣ, ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɬɨɪɵɯ ɷɬɨɝɨ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ 

ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ 3

2
0

x

x
 ɭɦɧɨɠɢɬɶ ɧɚ x – 2, ɩɨɥɭɱɢɬɫɹ ɭɪɚɜɧɟɧɢɟ  

x – 3 = 0, ɪɚɜɧɨɫɢɥɶɧɨɟ ɢɫɯɨɞɧɨɦɭ; ɟɫɥɢ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ 1 2x  

ɜɨɡɜɟɫɬɢ ɜ ɤɜɚɞɪɚɬ, ɬɨ ɩɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ x – 1 = 4 ɬɚɤɠɟ ɛɭɞɟɬ ɪɚɜɧɨ-
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ɫɢɥɶɧɨ ɢɫɯɨɞɧɨɦɭ. Ɉɞɧɚɤɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɩɨɫɬɨɪɨɧɧɢɯ ɤɨɪɧɟɣ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɷɬɢɯ ɞɜɭɯ ɜɢɞɨɜ ɨɛɹɡɵɜɚɟɬ ɜɵɩɨɥɧɹɬɶ 
ɩɪɨɜɟɪɤɭ ɩɨɥɭɱɟɧɧɵɯ ɤɨɪɧɟɣ. 

ɍɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɩɨɧɹɬɶ, ɱɬɨ ɥɸɛɨɟ ɭɪɚɜɧɟɧɢɟ B, ɪɚɜɧɨɫɢɥɶɧɨɟ 
ɭɪɚɜɧɟɧɢɸ A, ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɢ ɫɥɟɞɫɬɜɢɟɦ ɭɪɚɜɧɟɧɢɹ A. Ɍɨɝɞɚ ɨɫɨɛɨɟ 
ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɨɛɪɟɬɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɩɟɪɜɨɝɨ ɚɛɡɚɰɚ ɧɚ ɫ. 56 

ɭɱɟɛɧɢɤɚ: «ɉɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɝɥɚɜɧɨɟ — ɧɟ ɩɨɬɟɪɹɬɶ ɤɨɪɧɢ, ɚ ɧɚ-
ɥɢɱɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɤɨɪɧɟɣ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɜɟɪɤɨɣ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ 
ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɭɪɚɜɧɟɧɢɹ ɤɚɠɞɨɟ ɫɥɟɞɭɸɳɟɟ 
ɭɪɚɜɧɟɧɢɟ ɛɵɥɨ ɫɥɟɞɫɬɜɢɟɦ ɩɪɟɞɵɞɭɳɟɝɨ». 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɜ ɪɟɚɥɶɧɨɦ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɜ ɨɫɧɨɜɧɨɦ ɬɨɥɶɤɨ 
ɫɢɥɶɧɵɟ ɭɱɚɳɢɟɫɹ ɜɫɟɝɞɚ ɦɨɝɭɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɜ 
ɰɟɩɨɱɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɭɪɚɜɧɟɧɢɣ ɬɚɤɢɯ ɜɢɞɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ 
ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɪɢɨɛɪɟɬɟɧɢɸ ɩɨɫɬɨɪɨɧɧɢɯ ɤɨɪɧɟɣ. Ɉɛɵɱɧɨ ɬɨɥɶɤɨ ɬɚ-
ɤɢɟ ɭɱɚɳɢɟɫɹ ɭɜɟɪɟɧɧɨ ɦɨɝɭɬ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, ɜɫɟ ɫɞɟɥɚɧ-
ɧɵɟ ɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɛɵɥɢ ɪɚɜɧɨɫɢɥɶɧɵɦɢ, ɩɨɷɬɨɦɭ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ 
ɤɨɪɧɢ ɹɜɥɹɸɬɫɹ ɤɨɪɧɹɦɢ ɢɫɯɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ. Ȼɨɥɶɲɢɧɫɬɜɨ ɠɟ ɭɱɚɳɢɯ-
ɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɹ ɩɟɪɟɯɨɞɵ ɤ ɭɪɚɜɧɟɧɢɹɦ-
ɫɥɟɞɫɬɜɢɹɦ (ɜ ɱɚɫɬɧɨɫɬɢ, ɤ ɪɚɜɧɨɫɢɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ), ɫɥɟɞɹɬ ɡɚ ɬɟɦ, 
ɱɬɨɛɵ ɧɟ ɩɪɨɢɡɨɲɥɚ ɩɨɬɟɪɹ ɤɨɪɧɹ, ɚ ɩɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɤɨɪɧɟɣ ɩɨɫɥɟɞɧɟɝɨ 
ɜ ɰɟɩɨɱɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɭɪɚɜɧɟɧɢɹ ɞɟɥɚɸɬ ɩɪɨɜɟɪɤɭ ɧɚɣɞɟɧɧɵɯ ɤɨɪɧɟɣ, 
ɩɨɞɫɬɚɜɥɹɹ ɢɯ ɜ ɩɟɪɜɨɟ (ɢɫɯɨɞɧɨɟ) ɭɪɚɜɧɟɧɢɟ. 

ɍɱɢɬɟɥɶ ɜɩɪɚɜɟ ɩɨɤɚɡɚɬɶ ɫɢɦɜɨɥɵ, ɤɨɬɨɪɵɟ ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɜɫɬɪɟ-
ɬɢɬɶ ɜ ɞɪɭɝɨɣ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɟ (ɢɥɢ ɧɚ ɡɚɧɹɬɢɹɯ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ 
ɤɭɪɫɨɜ ɜ ɜɭɡ), ɨɛɨɡɧɚɱɚɸɳɢɟ ɩɟɪɟɯɨɞ ɨɬ ɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢɥɢ ɧɟɪɚɜɟɧɫɬ-
ɜɚ ɤ ɪɚɜɧɨɫɢɥɶɧɨɦɭ ( ), ɚ ɬɚɤɠɟ ɩɟɪɟɯɨɞ ɨɬ ɭɪɚɜɧɟɧɢɹ ɤ ɫɥɟɞɫɬɜɢɸ ( ). 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɡɧɚɤɢ ɩɪɢ ɪɟɲɟɧɢɢ ɲɤɨɥɶɧɵɯ ɭɩɪɚɠɧɟɧɢɣ ɧɟ ɪɟ-
ɤɨɦɟɧɞɭɟɬɫɹ: ɤɚɤ ɩɨɤɚɡɚɥɚ ɩɪɚɤɬɢɤɚ, ɛɨɥɶɲɢɧɫɬɜɨ ɫɥɚɛɵɯ ɭɱɚɳɢɯɫɹ, ɧɟ 
ɡɚɞɭɦɵɜɚɹɫɶ, ɧɚɩɪɢɦɟɪ, ɫɬɚɜɹɬ ɜ ɰɟɩɨɱɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɫɥɟ ɤɚɠɞɨɝɨ 
ɭɪɚɜɧɟɧɢɹ ɡɧɚɤ  ɢ ɜ ɢɬɨɝɟ ɧɟ ɞɟɥɚɸɬ ɩɪɨɜɟɪɤɭ ɩɨɥɭɱɟɧɧɵɯ ɤɨɪɧɟɣ, ɡɚ-
ɱɚɫɬɭɸ ɜɤɥɸɱɚɹ ɜ ɨɬɜɟɬ ɢ ɩɨɫɬɨɪɨɧɧɢɟ ɤɨɪɧɢ. Ʌɭɱɲɟ ɩɪɢɭɱɚɬɶ ɲɤɨɥɶɧɢ-
ɤɨɜ ɜ ɰɟɩɨɱɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɜ ɭɪɚɜɧɟɧɢɢ ɮɢɤɫɢɪɨɜɚɬɶ (ɧɚɩɪɢɦɟɪ, ɫ ɩɨ-
ɦɨɳɶɸ ɜɨɫɤɥɢɰɚɬɟɥɶɧɨɝɨ ɡɧɚɤɚ) ɬɨ ɦɟɫɬɨ, ɝɞɟ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɩɨɫɬɨɪɨɧɧɢɯ ɤɨɪɧɟɣ, ɫ ɬɟɦ 
ɱɬɨɛɵ ɧɟ ɡɚɛɵɜɚɬɶ ɫɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɜɫɟɯ ɧɚɣɞɟɧɧɵɯ ɤɨɪɧɟɣ. 

ɉɪɢ ɪɟɲɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜ ɫɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɫɥɭɱɚɟɜ ɢɡ-ɡɚ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɪɤɢ ɜɫɟɯ ɪɟɲɟɧɢɣ ɧɟɪɚɜɟɧɫɬɜɚ, ɩɨɥɭ-
ɱɟɧɧɨɝɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɢɫɯɨɞɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɪɚɜɧɨɫɢɥɶɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ (ɱɬɨɛɵ ɛɵɬɶ ɭɜɟ-
ɪɟɧɧɵɦ, ɱɬɨ ɜɫɟ ɪɟɲɟɧɢɹ ɩɨɫɥɟɞɧɟɝɨ ɜ ɰɟɩɨɱɤɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɟɪɚɜɟɧ-
ɫɬɜɚ ɢɥɢ ɫɢɫɬɟɦɵ ɧɟɪɚɜɟɧɫɬɜ (ɫɢɫɬɟɦɵ ɜɵɫɤɚɡɵɜɚɧɢɣ) ɹɜɥɹɸɬɫɹ ɜɫɟɦɢ 
ɪɟɲɟɧɢɹɦɢ ɢɫɯɨɞɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ). 

ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɨɤɚ-
ɡɚɬɶ ɡɚɦɟɧɭ ɧɟɪɚɜɟɧɫɬɜɚ ɪɚɜɧɨɫɢɥɶɧɨɣ ɟɦɭ ɫɢɫɬɟɦɨɣ (ɧɚɩɪɢɦɟɪ, ɧɟɪɚɜɟɧ-
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 ɪɚɜɧɨɫɢɥɶɧɨ ɫɢɫɬɟɦɟ 2 0,
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x

x
). Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ  

ɩɨɦɧɢɬɶ, ɱɬɨ ɚɧɚɥɨɝɢɱɧɵɟ ɡɚɦɟɧɵ ɛɭɞɭɬ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɭɱɟɛɧɢɤɟ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ. 

Ɋɚɫɩɪɟɞɟɥɢɬɶ ɭɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɬɚɤ: 
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 8, ɩ. 1 138, 139, 

141—142, 
175 

139 (3), 141 (2),  

142 (3) 

144—150 2 § 8, ɩ. 2 140, 143, 

176 

Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɚ: 
1) ɯ4 – ɯ2 ≥ 0; 
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ɍɩɪɚɠɧɟɧɢɹ 139—141 ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɫɯɟɦɟ: 1) ɪɟɲɚɸɬɫɹ ɨɛɚ 
ɭɪɚɜɧɟɧɢɹ (ɧɟɪɚɜɟɧɫɬɜɚ); 2) ɫɪɚɜɧɢɜɚɸɬɫɹ ɢɯ ɦɧɨɠɟɫɬɜɚ ɤɨɪɧɟɣ (ɪɟɲɟ-
ɧɢɣ); 3) ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨ ɪɚɜɧɨɫɢɥɶɧɨɫɬɢ ɢɥɢ ɧɟɪɚɜɧɨɫɢɥɶɧɨɫɬɢ ɭɪɚɜɧɟ-
ɧɢɣ (ɧɟɪɚɜɟɧɫɬɜ) ɜ ɭɩɪɚɠɧɟɧɢɹɯ 139—140 ɢɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɪɚɜɧɟ-
ɧɢɹ-ɫɥɟɞɫɬɜɢɹ ɜ ɭɩɪɚɠɧɟɧɢɢ 141. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ, ɤɚɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ (ɧɟɪɚɜɟɧɫɬɜ) ɩɪɢɜɨɞɹɬ ɤ ɪɚɜ-
ɧɨɫɢɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ (ɧɟɪɚɜɟɧɫɬɜɚɦ), ɚ ɤɚɤɢɟ — ɤ ɭɪɚɜɧɟɧɢɹɦ-

ɫɥɟɞɫɬɜɢɹɦ; ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɜɵɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɜɨ-
ɞɹɳɢɟ ɤ ɭɪɚɜɧɟɧɢɹɦ-ɫɥɟɞɫɬɜɢɹɦ, ɢ ɧɟ ɡɚɛɵɜɚɬɶ ɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɩɨɥɭɱɟɧ-
ɧɵɯ ɤɨɪɧɟɣ; ɩɨɧɢɦɚɬɶ, ɱɬɨ ɩɪɢ ɪɟɲɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜɚ ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ 
ɬɨɥɶɤɨ ɪɚɜɧɨɫɢɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; ɡɧɚɬɶ, ɱɬɨ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɞɟɥɟɧɢɹ 
ɨɛɟɢɯ ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ (ɧɟɪɚɜɟɧɫɬɜɚ) ɧɚ ɜɵɪɚɠɟɧɢɟ ɫ ɧɟɢɡɜɟɫɬɧɵɦ; 
ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 139—143, ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛ-
ɥёɧɧɨɝɨ ɭɪɨɜɧɹ — 144, 146. 

 

§ 9.  ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ (2 / 4 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɢɪɪɚɰɢɨ-

ɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɜɨɡɜɟɞɟɧɢɟɦ ɨɛɟɢɯ ɟɝɨ ɱɚɫɬɟɣ ɜ ɨɞɧɭ ɢ ɬɭ ɠɟ ɧɚɬɭ-
ɪɚɥɶɧɭɸ ɫɬɟɩɟɧɶ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɪɟɮɥɟɤɫɢɢ. 

ɇɚɱɚɬɶ ɩ ɟ ɪ ɜ ɵ ɣ  ɭɪɨɤ ɦɨɠɧɨ ɫ ɭɫɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ 
ɡ ɚ ɞ ɚ ɧ ɢ ɣ: 

1. ɋɪɟɞɢ ɩɚɪ ɭɪɚɜɧɟɧɢɣ ɧɚɣɬɢ ɩɚɪɵ ɪɚɜɧɨɫɢɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ: 

1) 5x + 10 = 0 ɢ x + 2 = 0; 2) x = 5 ɢ x2 
= 25; 

3) 2 2 1 3 ɢ 1 3;x x x  4) 4x  ɢ x2 
+ 1 = 0. 
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2. Ɉɩɪɟɞɟɥɢɬɶ, ɤɚɤɨɟ ɢɡ ɞɜɭɯ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ  
ɞɪɭɝɨɝɨ: 

1) x
2 
= 9 ɢ x = –3; 2) x – 5 = 0 ɢ x(x – 5) = 0; 

3) 
2 3x x

x
 = 0 ɢ x2 – 3x = 0; 4) 

7x

x
 = 0 ɢ  x – 7 = 0. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɡɚɞɚɧɢɟ 2 (4) ɢɡ ɩɪɟɞɥɨɠɟɧɧɵɯ ɜɵɲɟ, ɭɱɚɳɢɟɫɹ ɞɨɥɠ-

ɧɵ ɩɨɧɹɬɶ, ɱɬɨ ɬɚɤ ɤɚɤ ɭɪɚɜɧɟɧɢɹ 7x

x
 = 0 ɢ x – 7 = 0 ɪɚɜɧɨɫɢɥɶɧɵ (ɨɛɚ 

ɢɦɟɸɬ ɤɨɪɟɧɶ x = 7), ɬɨ ɤɚɠɞɨɟ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɞɪɭɝɨɝɨ. 
ɉɨɫɥɟ ɩɨɜɬɨɪɟɧɢɹ ɩɨɧɹɬɢɹ ɭɪɚɜɧɟɧɢɹ-ɫɥɟɞɫɬɜɢɹ ɦɨɠɧɨ ɩɟɪɟɯɨɞɢɬɶ ɤ 

ɢɡɭɱɟɧɢɸ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ, ɞɟɥɚɹ ɚɤɰɟɧɬ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɦ ɩɪɢɦɟɧɟ-
ɧɢɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɝɨ ɧɚ ɫ. 60 ɫɜɨɣɫɬɜɚ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ƚɨɜɨɪɹ ɨ ɬɨɦ, ɱɬɨ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ ɦɨɠɧɨ ɧɟɨɞɧɨɤɪɚɬɧɨ ɜɨɡɜɨ-
ɞɢɬɶ ɜ ɨɞɢɧɚɤɨɜɵɟ ɧɚɬɭɪɚɥɶɧɵɟ ɫɬɟɩɟɧɢ (ɜ ɡɚɞɚɱɟ 1 ɷɬɨ ɩɪɨɞɟɥɚɧɨ ɞɜɚɠ-
ɞɵ), ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɥɭɱɲɟ ɫɬɪɟɦɢɬɶɫɹ ɤ ɧɚɯɨɠɞɟɧɢɸ ɧɚɢɛɨɥɟɟ ɪɚ-
ɰɢɨɧɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɥɸɛɵɯ ɭɪɚɜɧɟɧɢɣ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɪɟɲɚɹ 
ɭɪɚɜɧɟɧɢɹ 154 (2) ɢ 155 (1), ɦɨɠɧɨ ɞɨ ɜɨɡɜɟɞɟɧɢɹ ɨɛɟɢɯ ɱɚɫɬɟɣ ɜ ɤɜɚɞɪɚɬ 
ɜɵɩɨɥɧɢɬɶ ɪɚɜɧɨɫɢɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ — ɫɝɪɭɩɩɢɪɨɜɚɬɶ ɱɥɟɧɵ ɭɪɚɜ-
ɧɟɧɢɹ, ɧɟ ɫɨɞɟɪɠɚɳɢɟ ɪɚɞɢɤɚɥɨɜ, ɜ ɨɞɧɨɣ ɟɝɨ ɱɚɫɬɢ, ɚ ɟɞɢɧɫɬɜɟɧɧɵɣ ɪɚ-
ɞɢɤɚɥ ɜ ɞɪɭɝɨɣ. ɗɬɨ ɞɚɫɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɨɣɬɢɫɶ ɟɞɢɧɫɬɜɟɧɧɵɦ ɜɨɡɜɟ-

ɞɟɧɢɟɦ ɨɛɟɢɯ ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ ɜɨ ɜɬɨɪɭɸ ɫɬɟɩɟɧɶ. 
ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɡɚɞɚɱɢ 4 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɩɨɝɨɜɨɪɢɬɶ ɨ 

ɬɨɦ, ɱɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɮɚɤɬɢɱɟ-
ɫɤɢ ɞɚёɬ ɥɢɲɶ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɫɤɚɡɚɬɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɤɨɥɢɱɟɫɬɜɟ ɤɨɪ-
ɧɟɣ ɭɪɚɜɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɚɣɬɢ ɢɯ ɩɪɢɛɥɢɠёɧɧɵɟ ɡɧɚɱɟɧɢɹ 
(ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɧɟ ɹɜɥɹɟɬɫɹ ɥɢ ɧɚɣɞɟɧɧɨɟ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ 
ɩɪɢɛɥɢɠёɧɧɨɟ ɡɧɚɱɟɧɢɟ x ɬɨɱɧɵɦ ɡɧɚɱɟɧɢɟɦ ɤɨɪɧɹ ɭɪɚɜɧɟɧɢɹ, ɧɭɠɧɨ 
ɫɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ: ɧɚɣɞɟɧɧɨɟ ɱɢɫɥɨ ɩɨɞɫɬɚɜɢɬɶ ɜɦɟɫɬɨ x ɜ ɢɫɯɨɞɧɨɟ ɭɪɚɜ-
ɧɟɧɢɟ). 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ 
ɫɥɟɞɭɸɳɢɦ: 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 9 ɞɨ ɡɚɞɚɱɢ 4 
(ɡɚɞɚɱɢ 1—3 
ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɨ-
ɛɪɚɧɵ ɭɱɚɳɢɦɢ-
ɫɹ ɩɨ ɭɱɟɛɧɢɤɭ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ) 

151—155, 

183 

154(1, 3)  

 
159, 161, 163, 

164, 187; 

ȾɆ § 9 № 21 

2 § 9, ɨɬ ɡɚɞɚɱɢ 4 156—158, 

160, 162, 
178—179 

158 (3) 
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ, ɱɬɨ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɜ ɧɚɬɭɪɚɥɶɧɭɸ ɫɬɟɩɟɧɶ ɨɛɟɢɯ ɱɚɫɬɟɣ ɭɪɚɜ-
ɧɟɧɢɹ ɩɨɥɭɱɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ-ɫɥɟɞɫɬɜɢɟ; ɭɦɟɬɶ ɪɟɲɚɬɶ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ ɭɩɪɚɠɧɟɧɢɹɯ 152—155; ɭɱɚ-
ɳɢɦɫɹ ɤɥɚɫɫɨɜ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 163, 164. 

 

§ 10*.  ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ (0 / 2 ɱ) 
ɉɪɢ ɩ ɟ ɪ ɜ ɨ ɦ  ɜɚɪɢɚɧɬɟ ɢɡɭɱɟɧɢɹ ɤɭɪɫɚ ɦɚɬɟɦɚɬɢɤɢ ɦɚɬɟɪɢɚɥ ɩɚɪɚ-

ɝɪɚɮɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɥɢɲɶ ɜ ɫɥɭɱɚɟ ɧɚɥɢɱɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 
ɍɱɢɬɟɥɶ ɫɚɦ ɜɵɛɢɪɚɟɬ ɫɬɟɩɟɧɶ ɝɥɭɛɢɧɵ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɦɚɤɫɢɦɚɥɶ-
ɧɵɣ ɭɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɪɟɲɚɟɦɵɯ ɧɟɪɚɜɟɧɫɬɜ. 

ɉɪɢ ɜ ɬ ɨ ɪ ɨ ɦ  ɜɚɪɢɚɧɬɟ ɦɚɬɟɪɢɚɥ ɷɬɨɝɨ ɩɚɪɚɝɪɚɮɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫ 
ɰ ɟ ɥ ɶ ɸ  ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɢɪɪɚɰɢɨɧɚɥɶɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ, ɚ ɬɚɤɠɟ ɞɟ-
ɦɨɧɫɬɪɚɰɢɢ ɩɪɢɦɟɧɟɧɢɹ ɫɥɟɞɫɬɜɢɹ 3 (ɫ. 30) ɨ ɜɨɡɜɟɞɟɧɢɢ ɜ ɫɬɟɩɟɧɶ ɧɟɪɚ-
ɜɟɧɫɬɜ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɱɥɟɧɚɦɢ ɤ ɪɟɲɟɧɢɸ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɧɟɪɚ-
ɜɟɧɫɬɜ. 

ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɦɨɠɧɨ ɩɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɪɟɲɟɧɢɣ 
ɡɚɞɚɱ ɩɚɪɚɝɪɚɮɚ ɜɵɜɟɫɬɢ ɭɱɚɳɢɯɫɹ ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɛɳɟɧɢɟ ɪɟɲɟɧɢɹ 
ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɧɟɪɚɜɟɧɫɬɜ, ɫɨɞɟɪɠɚɳɢɯ ɟɞɢɧɫɬɜɟɧɧɵɣ ɤɨɪɟɧɶ ɜɬɨɪɨɣ 
ɫɬɟɩɟɧɢ: 

1) ɇɟɪɚɜɟɧɫɬɜɨ ɜɢɞɚ ( )f x  < g(x) ɪɚɜɧɨɫɢɥɶɧɨ ɫɢɫɬɟɦɟ  

2

( ) 0,

( ) 0,

( ) ( ).

g x

f x

f x g x

 

2) ɇɟɪɚɜɟɧɫɬɜɨ ɜɢɞɚ ( )f x  > g(x) ɡɚɦɟɧɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɞɜɭɯ ɫɢɫɬɟɦ 
(ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɞɜɭɯ ɫɢɫɬɟɦ): 

 

( ) 0,

( ) 0

g x

f x
        ɢ        2

( ) 0,

( ) ( ).

g x

f x g x
 

 

ɉɨɫɥɟ ɷɬɨɝɨ ɨɛɨɛɳɟɧɢɹ ɩɨɥɟɡɧɨ ɡɚɩɢɫɚɬɶ ɜ ɨɛɳɟɦ ɜɢɞɟ ɪɟɲɟɧɢɟ ɧɟ-

ɪɚɜɟɧɫɬɜɚ ɜɢɞɚ ( )f x  > ( )g x ɬɚɤ: ( ) 0,

( ) ( ).

g x

f x g x
 Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɞɚ-

ɧɢɹ ɩɨ ɪɟɲɟɧɢɸ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɧɟɪɚɜɟɧɫɬɜ, ɩɨɦɢɦɨ 165—174,  

189—191, ɦɨɠɧɨ ɧɚɣɬɢ ɜ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɚɯ» ɧɚ ɫ. 57—58. 

 

ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (2 / 2 ɱ) 
ɇɚ ɷɬɢɯ ɭɪɨɤɚɯ ɦɨɠɧɨ ɧɚɩɨɦɧɢɬɶ ɭɱɚɳɢɦɫɹ, ɤɚɤ ɪɚɫɲɢɪɹɥɢɫɶ ɢɯ 

ɡɧɚɧɢɹ ɨ ɫɬɟɩɟɧɢ ɢ ɤɚɤɢɦɢ ɩɪɚɤɬɢɱɟɫɤɢɦɢ ɞɟɣɫɬɜɢɹɦɢ ɨɧɢ ɨɜɥɚɞɟɥɢ, ɧɚ-
ɱɢɧɚɹ ɫ ɦɨɦɟɧɬɚ ɢɡɭɱɟɧɢɹ ɩɨɧɹɬɢɹ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟ-
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ɥɟɦ (§ 4 ɢ 5) ɢ ɡɚɤɚɧɱɢɜɚɹ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɢ ɟё ɫɜɨɣɫɬɜ 
(§ 6—9, 10*). 

ɋɜɨɣɫɬɜɚ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɨɜɬɨɪɹ-
ɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɛɨɛɳɟɧɢɹ ɫɜɨɣɫɬɜ ɪɚɧɟɟ ɢɡɜɟɫɬɧɵɯ ɮɭɧɤɰɢɣ (ɦɚɬɟɪɢɚɥ 
§ 6). ɉɪɢ ɷɬɨɦ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɫɤɢɡɵ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɢ; ɜɵɩɨɥ-
ɧɹɸɬɫɹ ɭɩɪɚɠɧɟɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ ɭɩɪɚɠɧɟɧɢɹɦ 175—177, 184. 

ɋɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɞɢɮɮɟɪɟɧɰɢɚɰɢɸ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ ɫ 
ɞɪɨɛɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢ ɮɭɧɤɰɢɣ, ɜ ɡɚɩɢɫɢ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɡɧɚɤ 

ɤɨɪɧɹ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɢ y = 

1

2x  ɢ y = x  ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ 

ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ (ɪɢɫ. 2), ɱɟɝɨ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɨ ɮɭɧɤɰɢɹɯ y = 

1

3x  ɢ  
y = 3 x  (ɪɢɫ. 3). ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɣ ɪɚɛɨɬɵ ɧɭɠɧɨ ɭɦɟɬɶ ɜɵɩɨɥɧɢɬɶ ɭɩ-
ɪɚɠɧɟɧɢɹ ɬɢɩɚ 179. 

 

 
Ɋɢɫ. 2 

 

 

 
Ɋɢɫ. 3 

 

ɏɨɬɹ ɩɨɧɹɬɢɹ ɨɛɪɚɬɢɦɨɣ ɮɭɧɤɰɢɢ ɢ ɨɛɪɚɬɧɨɣ ɮɭɧɤɰɢɢ ɭ ɛɨɥɶɲɢɧ-
ɫɬɜɚ ɭɱɚɳɢɯɫɹ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɧɟ ɜɵɡɵɜɚɸɬ ɡɚɬɪɭɞɧɟɧɢɣ, ɧɟ 
ɫɥɟɞɭɟɬ ɜɫё ɠɟ ɫɨ ɜɫɟɦɢ ɭɱɚɳɢɦɢɫɹ ɨɬɪɚɛɚɬɵɜɚɬɶ ɷɬɢ ɩɨɧɹɬɢɹ ɩɪɢ ɜɵɩɨɥ-
ɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 180—181. 

Ɂɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɷɬɢɯ ɭɪɨɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɩɨɧɹ-
ɬɢɸ ɪɚɜɧɨɫɢɥɶɧɨɫɬɢ (ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ), ɩɨɧɹɬɢɸ ɭɪɚɜɧɟɧɢɹ-

ɫɥɟɞɫɬɜɢɹ (ɪɟɲɚɹ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 182) ɢ ɚɥɝɨɪɢɬɦɭ ɩɪɚɤɬɢɱɟɫɤɢɯ ɞɟɣɫɬ-
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ɜɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ 1143 (1), 1146, 183, 187 ɢ 
ɧɟɪɚɜɟɧɫɬɜ ɬɢɩɚ 1206, 1205 (3), 167, 189. 

Ɂɧɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɝɪɚɮɢɤɚ ɢ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɪɚɡ-
ɥɢɱɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɫɬɟɩɟɧɢ ɩɨɡɜɨɥɹɟɬ ɭɱɚɳɢɦɫɹ ɨɩɪɟɞɟɥɹɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɤɨɪɧɟɣ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɯ ɭɪɚɜɧɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɜɵɩɨɥɧɹɹ ɜ ɨɞɧɨɣ ɫɢɫ-
ɬɟɦɟ ɤɨɨɪɞɢɧɚɬ ɷɫɤɢɡɵ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ — ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫɬɟɣ ɭɪɚɜ-

ɧɟɧɢɹ, ɭɱɚɳɢɟɫɹ ɩɨɧɢɦɚɸɬ, ɱɬɨ ɭɪɚɜɧɟɧɢɟ 
1

3x  = x
2 – 1 ɢɦɟɟɬ ɨɞɢɧ ɤɨɪɟɧɶ 

(ɪɢɫ. 4), ɚ ɭɪɚɜɧɟɧɢɟ 
1

3x  = (x – 1)
2 — ɞɜɚ ɤɨɪɧɹ (ɪɢɫ. 5). 

 

                          
 

                   Ɋɢɫ. 4                                                              Ɋɢɫ. 5 

 

ɇɚ ɷɬɢɯ ɭɪɨɤɚɯ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ ɫ 
ɩɪɨɜɟɪɤɨɣ ɜ ɤɥɚɫɫɟ, ɜ ɤɨɬɨɪɨɣ ɧɭɠɧɨ ɪɟɲɢɬɶ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
(ɟɫɥɢ ɢɡɭɱɚɥɫɹ § 10, ɬɨ ɢ ɧɟɪɚɜɟɧɫɬɜɚ): 

1. 11 1x x  [ 10 2x x ]. 

2. 2 1 1x x   [ 3 4 2x x ]. 

3*. 2 5x   [ 3 2x ]. 

4*. 2 2x x  [ 4 4x x ]. 

Ɉ ɬ ɜ ɟ ɬ ɵ. 
1. x = 5 [x = 6]. 

2. x1 = 0, x2 = 4 [x1 = 0, x2 = 4]. 

3*. 2  x < 27 [3 ≤ x < 7]. 

4*. x = 2, x ≥  3 [x = –4,  x  –3]. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɢɯ ɭɪɨɤɨɜ ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɭɜɟɪɟɧɧɨ ɜɵɩɨɥɧɹɬɶ 
ɡɚɞɚɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ ɪɭɛɪɢɤɟ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». 

ɋɢɥɶɧɵɦ ɭɱɚɳɢɦɫɹ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɩɪɚɠɧɟɧɢɹ 1381, 1398, 1399 

ɢɡ ɪɚɡɞɟɥɚ «Ɂɚɞɚɱɢ ɞɥɹ ɜɧɟɤɥɚɫɫɧɨɣ ɪɚɛɨɬɵ»; ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ  
ɦɚɬɟɪɢɚɥɨɜ», ɝɥ. II, «Ɂɚɞɚɧɢɹ ɞɥɹ ɢɧɬɟɪɟɫɭɸɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɣ». 



    

 

29 

Ƚɥɚɜɚ III. ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ 
 

ȼ ɷɬɨɣ ɝɥɚɜɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɜɨɣɫɬɜɚ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢ ɢɯ 
ɩɪɢɦɟɧɟɧɢɟ ɤ ɪɟɲɟɧɢɸ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɢɯ ɫɢɫ-
ɬɟɦ; ɤɪɚɬɤɨ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɢɥɨɠɟɧɢɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɤ ɨɩɢɫɚɧɢɸ 
ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ȼ ɩɪɟɞɵɞɭɳɟɣ ɝɥɚɜɟ ɛɵɥɚ ɢɡɭɱɟɧɚ ɫɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɫ ɩɨɦɨɳɶɸ 
ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɛɵɬɶ ɨɩɢɫɚɧɵ ɦɧɨɝɢɟ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɞɥɹ ɤɨɬɨɪɵɯ 
ɯɚɪɚɤɬɟɪɧɨ ɜɨɡɪɚɫɬɚɧɢɟ ɢɥɢ ɭɛɵɜɚɧɢɟ. ɇɚɩɪɢɦɟɪ, ɦɚɫɫɚ ɲɚɪɚ ɨɩɢɫɵɜɚɟɬ-

ɫɹ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɟɣ ɟɝɨ ɪɚɞɢɭɫɚ m(R) = 
4

3
R

3. Ɉɞɧɚɤɨ ɜ ɮɢɡɢɤɟ ɢ 

ɬɟɯɧɢɤɟ ɫɭɳɟɫɬɜɭɸɬ ɩɪɨɰɟɫɫɵ, ɜ ɤɨɬɨɪɵɯ ɪɨɫɬ ɢɥɢ ɭɛɵɜɚɧɢɟ ɢɞёɬ ɫɭɳɟ-
ɫɬɜɟɧɧɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɜ ɬɟɯ, ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬɫɹ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɟɣ. 
ɗɬɢ ɩɪɨɰɟɫɫɵ ɨɩɢɫɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɟɣ. ɇɚɩɪɢɦɟɪ, ɪɚɞɢɨɚɤ-
ɬɢɜɧɵɣ ɪɚɫɩɚɞ ɜɟɳɟɫɬɜɚ ɨɩɢɫɵɜɚɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɟɣ  

m(t) = m0
1

2

t

T . Ɋɨɫɬ ɢɥɢ ɭɛɵɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɧɚɡɵɜɚɸɬ ɷɤɫ-

ɩɨɧɟɧɰɢɚɥɶɧɵɦ. 
ȼ 11 ɤɥɚɫɫɟ ɭɱɚɳɢɟɫɹ ɭɡɧɚɸɬ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɜɨɡɪɚɫɬɚɧɢɹ (ɭɛɵɜɚɧɢɹ) 

ɥɸɛɨɣ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟё ɩɪɨɢɡɜɨɞɧɨɣ. ɇɚɩɪɢɦɟɪ, ɫɤɨɪɨɫɬɶ ɜɨɡ-
ɪɚɫɬɚɧɢɹ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ ɩɨɫɬɨɹɧɧɚ, ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɭɧɤɰɢɢ ɥɢɧɟɣɧɚ. 

ɋɜɨɣɫɬɜɚ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ y = a
x
 ɩɨɥɧɨɫɬɶɸ ɫɥɟɞɭɸɬ ɢɡ 

ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɢ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ. ɇɚɩɪɢɦɟɪ, ɜɨɡɪɚɫɬɚɧɢɟ 
ɮɭɧɤɰɢɢ y = a

x, ɟɫɥɢ a > 1, ɫɥɟɞɭɟɬ ɢɡ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ: «ȿɫɥɢ x1 < x2, ɬɨ 
1 2x x

a a  ɩɪɢ  a > 1». 
ɗɫɤɢɡ ɝɪɚɮɢɤɚ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɥɟɝɤɨ ɫɬɪɨɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɟё 

ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ: ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ — ɜɫɹ ɱɢɫɥɨɜɚɹ ɩɪɹɦɚɹ, ɦɧɨɠɟ-
ɫɬɜɨ ɡɧɚɱɟɧɢɣ — ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɜɨɡɪɚɫɬɚɟɬ (ɢɥɢ ɭɛɵɜɚɟɬ), ɩɪɢɧɢ-
ɦɚɟɬ ɡɧɚɱɟɧɢɟ 1 ɩɪɢ x = 0. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɮɭɧɤ-
ɰɢɢ ɩɨɥɟɡɧɨ ɫɨɫɬɚɜɥɹɬɶ ɬɚɛɥɢɰɭ ɟё ɡɧɚɱɟɧɢɣ ɩɪɢ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹɯ x. 

Ɋɟɲɟɧɢɟ ɩɪɨɫɬɟɣɲɢɯ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ a
x 

= a
b, ɝɞɟ a > 0,  

a  1, ɨɫɧɨɜɚɧɨ ɧɚ ɫɜɨɣɫɬɜɟ ɫɬɟɩɟɧɢ: «ȿɫɥɢ 1 2x x
a a , ɬɨ x1 = x2». ɇɚɩɪɢ-

ɦɟɪ, ɪɟɲɚɹ ɭɪɚɜɧɟɧɢɟ 2x 
= 8, ɩɨɥɭɱɚɟɦ 2x 

= 2
3, ɨɬɤɭɞɚ x = 3. Ɍɨ, ɱɬɨ ɪɟɲɟ-

ɧɢɟ ɭɪɚɜɧɟɧɢɹ ɡɚɤɨɧɱɟɧɨ (ɨɧɨ ɢɦɟɟɬ ɟɞɢɧɫɬɜɟɧɧɵɣ ɤɨɪɟɧɶ  x = 3), ɫɥɟɞɭɟɬ 
ɢɡ ɫɜɨɣɫɬɜɚ ɦɨɧɨɬɨɧɧɨɫɬɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ: «ȿɫɥɢ x < 3, ɬɨ 2x 

< 2
3
, 

ɚ ɟɫɥɢ x > 3, ɬɨ 2x 
> 2

3». ɉɨɩɭɬɧɨ ɩɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɪɟɲɟɧɢɹɦɢ ɧɟɪɚɜɟɧɫɬɜɚ 
2

x 
< 8 ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɤ x < 3, ɚ ɧɟɪɚɜɟɧɫɬɜɚ 2x 

> 8 — ɩɪɨɦɟɠɭɬɨɤ   
x > 3. 

Ɋɟɲɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɫɜɨ-
ɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɩɪɨɫɬɟɣɲɢɯ. Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɹ a

x 
= b ɢ ɧɟɪɚɜɟɧɫɬɜ  

a
x 

< b ɢ a
x 

> b ɧɟɪɟɞɤɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɟɦ; ɨɧɨ ɛɭɞɟɬ 
ɪɚɫɫɦɨɬɪɟɧɨ ɜ ɫɥɟɞɭɸɳɟɣ ɝɥɚɜɟ. ɇɚɩɪɢɦɟɪ, ɪɟɲɚɹ ɭɪɚɜɧɟɧɢɟ 2x 

= 3, ɧɚɯɨ-
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ɞɢɦ x = log2 3; ɪɟɲɚɹ ɧɟɪɚɜɟɧɫɬɜɨ 2x 
> 3, ɧɚɯɨɞɢɦ x > log2 3 (ɩɨ ɫɜɨɣɫɬɜɭ 

ɜɨɡɪɚɫɬɚɧɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɫ ɨɫɧɨɜɚɧɢɟɦ 2). 
Ɍɚɤ ɤɚɤ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɵɯ ɜ ɭɱɟɛɧɢɤɟ ɩɨɤɚɡɚɬɟɥɶɧɵɯ 

ɭɪɚɜɧɟɧɢɣ ɪɚɜɧɨɫɢɥɶɧɨɫɬɶ ɧɟ ɧɚɪɭɲɚɟɬɫɹ, ɬɨ ɩɪɨɜɟɪɤɚ ɧɚɣɞɟɧɧɵɯ ɤɨɪɧɟɣ 
ɧɟɨɛɹɡɚɬɟɥɶɧɚ. ȼ ɷɬɨɣ ɝɥɚɜɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɪɟɲɚɸɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɪɚɜɧɨɫɢɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ: ɩɨɞɫɬɚɧɨɜɤɨɣ, ɫɥɨɠɟɧɢɟɦ ɢɥɢ 
ɭɦɧɨɠɟɧɢɟɦ, ɡɚɦɟɧɨɣ ɩɟɪɟɦɟɧɧɵɯ ɢ ɬ. ɞ. 

ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ; ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɢ 

ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ; 
— ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ (ɧɟɪɚɜɟɧɫɬɜ, ɫɢɫɬɟɦ 

ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ) ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ ɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɫɩɨɫɨɛɚɦɢ. 
Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɨ ɷɤɫɩɨɧɟɧ-

ɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ ɢ ɝɪɚɮɢɤɨɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ; 

— ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɜɨɣɫɬɜ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ; 
— ɪɚɡɜɢɬɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɭɦɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɜ ɨɫɜɨɟɧɢɢ 

ɛɭɞɭɳɢɯ ɬɜɨɪɱɟɫɤɢɯ ɩɪɨɮɟɫɫɢɣ; 
— ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɭɥɶɬɭɪɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɢ ɝɪɚɮɢɱɟɫɤɢɯ 

ɞɟɣɫɬɜɢɣ. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  I I I  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 

ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ, ɭɦɟɬɶ ɫɬɪɨɢɬɶ ɟё 

ɝɪɚɮɢɤ ɢ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 246—254, 262 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨ-
ɜɟɪɶ ɫɟɛɹ!»; ɤɥɚɫɫɵ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɭɩ-
ɪɚɠɧɟɧɢɹ ɬɢɩɚ 255—257, 259, 260. 

 

§ 11.  ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ  
(2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɩɨɤɚɡɚ-
ɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ; ɞɟɦɨɧɫɬɪɚɰɢɹ ɩɪɢɦɟɧɟɧɢɹ ɡɧɚɧɢɣ ɨ ɫɜɨɣɫɬɜɚɯ ɩɨɤɚɡɚ-
ɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɤ ɪɟɲɟɧɢɸ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. 

Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚ-
ɧɢɟ ɦɚɬɟɪɢɚɥɚ ɝɥɚɜɵ I ɭɱɟɛɧɢɤɚ ɨ ɫɜɨɣɫɬɜɚɯ ɫɬɟɩɟɧɢ. ɉɨɷɬɨɦɭ ɩɨɜɬɨɪɟɧɢɟ 
ɷɬɢɯ ɫɜɨɣɫɬɜ, ɤɨɦɩɚɤɬɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɯ ɧɚ ɫ. 72, ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ 
ɯɨɞɟ ɭɫɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ: 

1. ɉɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɬɟɩɟɧɢ ɱɢɫɥɚ a > 0: 

1) a
3
a

–5

1

2a ; 2) 
3 2 2:a a ; 3) 

1

2

2

3

a a

a

; 
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4) 3 3( )a ; 5) 

1
6 3( )a a

–2
. 

2. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: 

1) 
7

78

(2 )

2
; 2) 

6
4 52

2 3 .
3

 

3. ɋɪɚɜɧɢɬɶ ɫ ɟɞɢɧɢɰɟɣ: 

1) 
31,3 ; 2) 0,7

–5
. 

4. ɋɪɚɜɧɢɬɶ:  

1) 0,9
7
 ɢ 0,96

; 2) 

1

2
 
ɢ 

1

3 . 

ɉɨɥɟɡɧɨ ɩɨɜɬɨɪɢɬɶ ɫ ɭɱɚɳɢɦɢɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ ɩɨ ɟё 

ɝɪɚɮɢɤɭ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɩɨ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ ɧɚ  
ɪɢɫɭɧɤɟ 6 ɧɚɣɬɢ: 

1) ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɪɚɜɧɨ ɧɭɥɸ; 
2) ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɚ ɫ ɨɫɶɸ ɨɪɞɢɧɚɬ; 
3) ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ, ɩɪɢ ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɹ ɩɪɢɧɢɦɚɟɬ ɩɨɥɨɠɢ-

ɬɟɥɶɧɵɟ (ɨɬɪɢɰɚɬɟɥɶɧɵɟ) ɡɧɚɱɟɧɢɹ; 
4) ɩɪɨɦɟɠɭɬɤɢ ɜɨɡɪɚɫɬɚɧɢɹ (ɭɛɵɜɚɧɢɹ) ɮɭɧɤɰɢɢ. 
 

 
 

Ɋɢɫ. 6 

 

ȼɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ, ɨɛɨɫɧɨɜɚɧɢɟ ɟё ɫɜɨɣɫɬɜ, 
ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɝɪɚɮɢɤɨɜ, ɢɯ ɨɫɨɛɵɟ ɬɨɱ-
ɤɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɧɨɣ ɜ ɭɱɟɛɧɢɤɟ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ 1, ɚ ɩɟɪɜɵɟ ɞɜɚ ɚɛɡɚɰɚ ɩɚɪɚɝɪɚɮɚ ɧɚ ɫ. 74 ɢ 
ɡɚɞɚɱɚ 2* ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɫɨɜɦɟɫɬɧɨ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭ ɭɱɚɳɢɯɫɹ ɦɢɤɪɨ-
ɤɚɥɶɤɭɥɹɬɨɪɨɜ ɨɧɢ ɩɪɢɧɢɦɚɸɬ ɧɚ ɜɟɪɭ ɪɚɫɱёɬɵ, ɩɪɟɞɥɨɠɟɧɧɵɟ ɜ ɭɱɟɛɧɢ-
ɤɟ). ɇɟɫɦɨɬɪɹ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ɮɨɪɦɭɥɵ (10), ɠɟɥɚɬɟɥɶɧɨ 
ɜɫɟɯ ɭɱɚɳɢɯɫɹ ɩɨɡɧɚɤɨɦɢɬɶ ɫ ɮɚɛɭɥɨɣ ɢ ɪɟɡɭɥɶɬɚɬɨɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 2* 
(ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɷɬɨɣ ɡɚɞɚɱɟɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɞɨɦɚ). 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥёɧ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 
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ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 11, ɫ. 72—74 192—196 194(3),  195 (3) 201—207; 
ȾɆ § 11 № 22 2 § 11, ɫ. 75 197—200 198 (3),  200 (3) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɫɬɪɨɢɬɶ ɩɨ ɬɨɱɤɚɦ ɝɪɚɮɢɤɢ ɤɨɧɤɪɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɚ 
ɬɚɤɠɟ ɫɬɪɨɢɬɶ ɷɫɤɢɡ ɝɪɚɮɢɤɚ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ y = a

x
 ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɡɧɚɱɟɧɢɹ ɨɫɧɨɜɚɧɢɹ a ɢ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɜɨɣɫɬɜɚɦɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤ-
ɰɢɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 195—200. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 201, 205—207. 

 

§ 12.  ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ (2 / 3 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɜɥɚɞɟɧɢɟ ɨɫɧɨɜɧɵɦɢ ɫɩɨɫɨ-
ɛɚɦɢ ɪɟɲɟɧɢɹ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ɍɚɤ ɤɚɤ ɜ ɨɫɧɨɜɟ ɪɟɲɟɧɢɣ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ 
ɥɟɠɢɬ ɡɧɚɧɢɟ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɢ ɢ ɫɜɨɣɫɬɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ, ɩɨɥɟɡɧɨ 
ɜ ɧɚɱɚɥɟ ɤɚɠɞɨɝɨ ɭɪɨɤɚ ɩɪɢ ɢɡɭɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɷɬɨɝɨ ɢ ɫɥɟɞɭɸɳɟɝɨ ɩɚ-
ɪɚɝɪɚɮɨɜ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɜɬɨɪɟɧɢɟ ɫɜɨɣɫɬɜ. Ⱦɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ, ɧɚɩɪɢ-
ɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɭɩɪɚɠɧɟɧɢɣ: 

1. ȼɵɹɫɧɢɬɶ, ɜɨɡɪɚɫɬɚɸɳɟɣ ɢɥɢ ɭɛɵɜɚɸɳɟɣ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ: 

1)  y = 7,3
x
; 2) y = 0,6

x
; 3) y = 0,2

–x
; 4) y = 

5
.

3

ɯ
 

Ɂ ɚ ɦ ɟ ɱ ɚ ɧ ɢ ɟ. ȼ ɡɚɞɚɧɢɹɯ 3 ɢ 4 ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɞɨ ɨɬɜɟɬɚ ɧɚ ɜɨ-
ɩɪɨɫ ɩɪɟɞɫɬɚɜɢɬɶ ɮɭɧɤɰɢɸ ɜ ɫɥɟɞɭɸɳɟɦ ɜɢɞɟ: 

3) y = 
1

,
0,2

ɯ

 ɬ. ɟ. y = 5
x
; 4) y = 

3
.

5

ɯ
 

2. Ɂɚɩɢɫɚɬɶ ɞɚɧɧɭɸ ɮɭɧɤɰɢɸ ɜ ɜɢɞɟ ɩɨɤɚɡɚɬɟɥɶɧɨɣ: 

1) y = 3
x · 4x

; 2) y = 
6

2

x

x
; 3) y = 5

2x
; 4) y = 

3

5

4

2

x

x
. 

3. ɋɪɚɜɧɢɬɶ: 

1) 

5
7

4
 ɢ 

5,1
7

;
4

   2) 

8
2

3
 ɢ 

7
3

;
2

 

3) (  – 1)
–2

 ɢ (  – 1)
–3

;  4) 

1

32

2
 ɢ 

1

32 . 
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4. ɉɪɟɞɫɬɚɜɢɬɶ ɱɢɫɥɚ: 

1) 1; 32; 
1

64
; 0,25 ɜ ɜɢɞɟ ɫɬɟɩɟɧɢ ɱɢɫɥɚ 2; 

2) 
1

3
; 81; 3 ; 

1

3
 ɜ ɜɢɞɟ ɫɬɟɩɟɧɢ ɱɢɫɥɚ 3. 

5. ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ: 

1) y = 2
x
 ɢ y = 2;     2) y = 3

x
 ɢ y = 

1

3
. 

6. ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ: 

1) y = 56
x
;    2) y = 56

–x
;    3) y = 2 x ;    4) y = 

1

16 .x  

7. ɉɪɨɜɟɪɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɱɢɫɥɨ 5 ɤɨɪɧɟɦ ɭɪɚɜɧɟɧɢɹ 

2
x – 3 

= x – 1. 

8. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 

1) 5
x
 = 1;      2) 

1

5

x

 = 5;      3) 5
x
 = –5;      4) 

1

5

x

 = 0. 

Ⱦɨ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɩɨɤɚɡɚɬɟɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɢ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱ-
ɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɫɜɨɞɹɳɢɯɫɹ ɤ ɷɥɟɦɟɧɬɚɪɧɵɦ ɩɨɤɚɡɚɬɟɥɶɧɵɦ, ɠɟɥɚɬɟɥɶɧɨ 
ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɡɧɚɧɢɹ ɭɱɚɳɢɯɫɹ ɨɛ ɨɛɳɢɯ ɢɡɜɟɫɬɧɵɯ ɢɦ ɩɨɞɯɨɞɚɯ ɤ 
ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɣ (ɤ ɩɪɢɜɟɞɟɧɢɸ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɤ ɜɢɞɭ, ɚɥɝɨɪɢɬɦ 
ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɝɨ ɢɡɜɟɫɬɟɧ). Ɇɨɠɧɨ ɜɫɩɨɦɧɢɬɶ, ɤɚɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɩɪɢɜɨɞɹɬ ɭɪɚɜɧɟɧɢɹ ɤ ɪɚɜɧɨɫɢɥɶɧɵɦ. ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ, 
ɧɚɩɪɢɦɟɪ, ɫɥɟɞɭɸɳɢɯ ɭɪɚɜɧɟɧɢɣ: 

1) x
2  

+ 3x = 
2

3
x + 2;  2) x

2  
+ 2x + 1 = 0; 

3) x
3  

+ x
2  – 12x = 0;  4) x

4  – 8x
2  – 9 = 0. 

Ɇɨɠɧɨ ɜɫɩɨɦɧɢɬɶ ɢ ɩɪɢёɦɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɭɪɚɜɧɟɧɢɹɦ-ɫɥɟɞɫɬɜɢɹɦ, 
ɧɨ ɬɚɤ ɤɚɤ ɩɪɢ ɪɟɲɟɧɢɢ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɱɚɳɟ ɜɫɟɝɨ ɜɵɩɨɥɧɹɸɬ-
ɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɪɚɜɧɨɫɢɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ, ɮɨɤɭɫɢɪɨ-
ɜɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɚɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɧɚ ɷɬɢɯ ɭɪɨɤɚɯ ɧɟ ɫɥɟɞɭɟɬ. 

Ɇɨɠɧɨ ɭɩɨɦɹɧɭɬɶ ɢ ɨ ɝɪɚɮɢɱɟɫɤɨɦ ɫɩɨɫɨɛɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɧɨ 
ɟɦɭ ɛɭɞɟɬ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɩɚɪɚɝɪɚɮɚ. 

ɉɨɫɥɟ ɨɛɨɛɳɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɤɨɬɨɪɵɦɢ ɭɱɚɳɢɟɫɹ ɭɦɟɸɬ ɩɨɥɶ-
ɡɨɜɚɬɶɫɹ ɢ ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɪɚɜɧɨɫɢɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ, ɛɨɥɟɟ ɨɫɨɡɧɚɧ-
ɧɵɦ ɛɭɞɟɬ ɪɚɡɛɨɪ ɪɟɲɟɧɢɣ ɡɚɞɚɱ ɩɚɪɚɝɪɚɮɚ. Ɍɚɤ ɭɱɚɳɢɟɫɹ ɛɭɞɭɬ ɜɢɞɟɬɶ, 
ɱɬɨ ɡɚɞɚɱɢ 1 ɢ 2 ɪɟɲɚɸɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɚɦɟɧɵ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫ-
ɬɟɣ ɭɪɚɜɧɟɧɢɹ ɜɵɪɚɠɟɧɢɹɦɢ, ɬɨɠɞɟɫɬɜɟɧɧɨ ɢɦ ɪɚɜɧɵɦɢ (ɧɚ ɨɫɧɨɜɟ ɡɧɚ-
ɧɢɣ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɢ). ȼ ɡɚɞɚɱɟ 3 ɪɚɫɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɦɧɨɠɢɬɟɥɢ ɥɟɜɚɹ 
ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ. ȼ ɡɚɞɚɱɟ 4 ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɨɞɧɨ ɢ ɬɨ ɠɟ 
ɜɵɪɚɠɟɧɢɟ, ɩɪɢɧɢɦɚɸɳɟɟ ɡɧɚɱɟɧɢɟ, ɨɬɥɢɱɧɨɟ ɨɬ ɧɭɥɹ ɩɪɢ ɜɫɟɯ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ x. ȼ ɡɚɞɚɱɟ 5 ɱɥɟɧɵ ɭɪɚɜɧɟɧɢɹ ɩɟɪɟɧɨɫɹɬɫɹ ɢɡ ɨɞɧɨɣ 
ɱɚɫɬɢ ɜ ɞɪɭɝɭɸ, ɩɨɫɥɟ ɱɟɝɨ ɭɞɨɛɧɨ ɫɬɚɧɨɜɢɬɫɹ ɨɛɟ ɱɚɫɬɢ ɭɪɚɜɧɟɧɢɹ ɪɚɫ-
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ɤɥɚɞɵɜɚɬɶ ɧɚ ɦɧɨɠɢɬɟɥɢ, ɚ ɡɚɬɟɦ ɞɟɥɢɬɶ ɢɯ ɧɚ ɨɞɧɨ ɢ ɬɨ ɠɟ ɜɵɪɚɠɟɧɢɟ  
(5

x – 2 
> 0 ɩɪɢ ɥɸɛɨɦ x). ȼ ɡɚɞɚɱɟ 6 ɩɪɢɦɟɧɹɟɬɫɹ ɡɚɦɟɧɚ ɨɛɨɡɧɚɱɟɧɢɹ. Ɂɚɞɚ-

ɱɢ 7 ɢ 8, ɛɨɥɟɟ ɫɥɨɠɧɵɟ ɞɥɹ ɦɧɨɝɢɯ ɭɱɚɳɢɯɫɹ ɩɨ ɬɟɯɧɢɤɟ ɪɟɲɟɧɢɹ, ɫ ɬɟɨ-
ɪɟɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ — ɫɚɦɵɟ ɩɪɨɫɬɵɟ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ, ɬɚɤ ɤɚɤ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜɚ ɪɚɜɟɧɫɬɜɚ ɫɬɟɩɟɧɟɣ 
ɫ ɨɞɢɧɚɤɨɜɵɦ ɨɫɧɨɜɚɧɢɟɦ (ɛɨɥɶɲɢɦ ɧɭɥɹ ɢ ɧɟ ɪɚɜɧɵɦ 1) ɞɚɧɧɵɟ ɭɪɚɜɧɟ-
ɧɢɹ ɫɪɚɡɭ ɡɚɦɟɧɹɸɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ, ɩɪɢɜɨɞɹɳɢɦɢ ɤ ɤɜɚɞɪɚɬɧɵɦ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸ-
ɳɢɦ: 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 12 ɞɨ ɡɚɞɚɱɢ 6 208—212 210 (3) 

3ɯ + 2 + 3ɯ –1 – 3ɯ = 25 
218—227; 

ȾɆ § 12  
№ 12 2 § 12 ɡɚɞɚɱɢ 6—8 213—217 213 (3), 215 (3) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɧɚɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ ɬɢɩɚ 210—213, ɢɫɩɨɥɶɡɭɹ ɬɨɠɞɟɫɬɜɟɧɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜ ɫɬɟɩɟɧɢ; ɫ ɩɨɦɨɳɶɸ ɪɚɡ-
ɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ ɜɵɪɚɠɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɫɬɟɩɟɧɢ, ɩɪɢɦɟɧɹɹ ɫɩɨ-
ɫɨɛ ɡɚɦɟɧɵ ɧɟɢɡɜɟɫɬɧɨɣ ɫɬɟɩɟɧɢ ɧɨɜɵɦ ɧɟɢɡɜɟɫɬɧɵɦ. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛ-
ɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 221—223. 

 

§ 13.  ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ (2 / 3 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɪɟ-
ɲɚɬɶ ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ ɧɚ ɨɫɧɨɜɟ ɫɜɨɣɫɬɜɚ ɦɨɧɨɬɨɧɧɨɫɬɢ ɩɨɤɚ-
ɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ. 

Ɍɚɤ ɤɚɤ ɩɪɢ ɪɟɲɟɧɢɢ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɧɟɪɚɜɟɧɫɬɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢё-
ɦɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɣ, ɫɬɨɹɳɢɯ ɜ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫɬɹɯ ɧɟɪɚ-
ɜɟɧɫɬɜɚ, ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɦ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɢ ɩɪɢ ɪɟɲɟɧɢɢ  
ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɭɪɨɤ ɦɨɠɧɨ ɧɚɱɚɬɶ ɫɨ ɫɥɟɞɭɸɳɟɣ ɩɪɨɜɟɪɨɱɧɨɣ 
ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɨ ɣ  ɪɚɛɨɬɵ ɧɚ 15 ɦɢɧ, ɜ ɤɨɬɨɪɨɣ ɧɭɠɧɨ ɪɟɲɢɬɶ ɭɪɚɜ-
ɧɟɧɢɹ: 

1. 0,3
3 – 2x 

= 0,09  
5 3

1
9

3

ɯ
. 

2. 3
x – 2 – 3

x – 3 
= 2   [4

x – 2 
+ 4

x – 1 
= 5]. 

3. 8
x 
= 3

x
  [6

x 
= 7

x
]. 

4. 25
x 
+ 4 · 5x – 5 = 0  [9

x – 10 · 3x 
+ 9 = 0]. 
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Ⱦɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨɥɟɡɧɨ ɭɫɬɧɨ ɜɵɩɨɥɧɢɬɶ ɡɚ-
ɞɚɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ ɭɩɪɚɠɧɟɧɢɸ 195, ɚ ɬɚɤɠɟ ɭɫɬɧɨ ɪɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɚ 
ɬɢɩɚ  

2
x 
> 0, 2

x 
> 1; 

1 1
> 1, 0

2 2

ɯ ɯ
. 

Ɉɫɧɨɜɧɵɦ ɜ § 13 ɹɜɥɹɟɬɫɹ ɦɚɬɟɪɢɚɥ ɞɨ ɡɚɞɚɱɢ 5. Ɋɚɫɫɦɨɬɪɟɧɢɟ ɡɚɞɚ-
ɱɢ 5, ɫɤɨɪɟɟ ɜɫɟɝɨ, ɧɟ ɜɵɡɨɜɟɬ ɭ ɭɱɚɳɢɯɫɹ ɡɚɬɪɭɞɧɟɧɢɣ, ɢ ɟɫɬɟɫɬɜɟɧɧɵɦ 

ɛɭɞɟɬ ɪɟɲɟɧɢɟ ɧɟɪɚɜɟɧɫɬɜ 1 2 1 2ɢ
3 3 3 3

ɯ ɯ
x x

 
М ɩɨɦɨɳɶɸ ɩɨ-

ɫɬɪɨɟɧɧɵɯ ɝɪɚɮɢɤɨɜ (ɪɢɫ. 37). ɉɨɫɥɟ ɪɚɡɛɨɪɚ ɡɚɞɚɱɢ 5 ɠɟɥɚɬɟɥɶɧɨ ɨɛɪɚ-
ɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɤɨɝɞɚ ɪɟɲɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ  
f(x) = g(x), ɝɞɟ y = f(x) — ɭɛɵɜɚɸɳɚɹ, ɚ y = g(x) — ɜɨɡɪɚɫɬɚɸɳɚɹ ɧɚ ɨɞɧɨɦ 
ɢ ɬɨɦ ɠɟ ɩɪɨɦɟɠɭɬɤɟ ɮɭɧɤɰɢɢ, ɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɷɬɨɦ ɩɪɨɦɟɠɭɬɤɟ ɤɨɪɟɧɶ 
ɭɪɚɜɧɟɧɢɹ, ɬɨ ɷɬɨɬ ɤɨɪɟɧɶ ɛɭɞɟɬ ɟɞɢɧɫɬɜɟɧɧɵɦ (ɧɚ ɷɬɨɦ ɩɪɨɦɟɠɭɬɤɟ). 
ɗɬɨɬ ɮɚɤɬ ɭɱɚɳɢɟɫɹ ɛɭɞɭɬ ɧɚɛɥɸɞɚɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ 230. 

ɉɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɜ ɭɩɪɚɠɧɟɧɢɹɯ 230 ɢ 237 ɠɟɥɚɬɟɥɶɧɨ ɫɬɚ-
ɜɢɬɶ ɜɨɩɪɨɫɵ ɢ ɨ ɪɟɲɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɟɪɚɜɟɧɫɬɜ, ɚ ɝɪɚɮɢɱɟɫɤɢɟ 
ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜ ɜ ɭɩɪɚɠɧɟɧɢɢ 236 ɫɥɟɞɭɟɬ ɧɚɱɢɧɚɬɶ ɫ ɝɪɚɮɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɪɚɜɧɟɧɢɣ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɫ ɭɱёɬɨɦ ɚɧɚɥɢɡɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɭɱɚ-
ɳɢɯɫɹ ɧɚ ɩɟɪɜɨɦ ɭɪɨɤɟ ɩɨ ɪɟɲɟɧɢɸ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɨɠɟɬ 
ɛɵɬɶ ɪɚɫɩɪɟɞɟɥёɧ ɩɨ ɭɪɨɤɚɦ ɬɚɤ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 ɉɨɜɬɨɪɟɧɢɟ 
ɫɜɨɣɫɬɜ ɩɨɤɚ-
ɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ; § 13 
ɞɨ ɡɚɞɚɱɢ 4 

228, 229 228 (5) 

231— 239 

2 § 13, ɡɚɞɚɱɢ 4, 
5, 6* 

4ɯ + 2ɯ + 1 – 
– 80 < 0,  

230, 236 

9ɯ – 7 · 3ɯ –  
– 18 < 0,  

230 (3) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɪɟɲɟɧɢɟɦ ɧɟɪɚɜɟɧɫɬɜ ɬɢɩɚ 229, ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 231, 236. 
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§ 14.  ɋɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ  
ɢ ɧɟɪɚɜɟɧɫɬɜ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɩɨɤɚɡɚ-
ɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ; ɡɧɚɤɨɦɫɬɜɨ ɫ ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦ, ɫɨɞɟɪɠɚɳɢɯ 
ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ. 

ȼ ɩɟɪɜɵɯ ɞɜɭɯ ɡɚɞɚɱɚɯ ɩɚɪɚɝɪɚɮɚ ɩɪɟɞɥɨɠɟɧɧɵɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ 
ɪɟɲɚɸɬɫɹ ɫɩɨɫɨɛɨɦ ɩɨɞɫɬɚɧɨɜɤɢ, ɩɪɢɱёɦ ɜ ɡɚɞɚɱɟ 2 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɫɭ-
ɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɟɧɚ ɨɛɨɡɧɚɱɟɧɢɣ. Ɇɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɟɳё, ɧɚɩɪɢɦɟɪ, 

ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 5 2 3 13,

7 2 3 11,

x x

x x
 ɤɨɬɨɪɚɹ ɥɟɝɤɨ ɪɟɲɚɟɬɫɹ ɫɩɨɫɨɛɨɦ 

ɫɥɨɠɟɧɢɹ. ȼ ɡɚɞɚɱɟ 3* ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɩɪɢёɦ ɩɨɱɥɟɧɧɨɝɨ ɭɦɧɨɠɟɧɢɹ 
ɭɪɚɜɧɟɧɢɣ ɫɢɫɬɟɦɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɨɠɧɨ ɩɟɪɟɣɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɶɧɨɝɨ ɭɪɚɜ-
ɧɟɧɢɹ ɤ ɥɢɧɟɣɧɨɦɭ  x + 2y = 5, ɩɨɫɥɟ ɱɟɝɨ ɪɟɲɢɬɶ ɫɢɫɬɟɦɭ ɩɪɨɳɟ. 

ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɡɚɞɚɱɢ 4 ɭɱɚɳɢɦɫɹ ɫɥɟɞɭɟɬ ɫɨɨɛɳɢɬɶ, ɱɬɨ ɩɪɢ 
ɪɟɲɟɧɢɢ ɫɢɫɬɟɦ, ɫɨɞɟɪɠɚɳɢɯ ɢ ɭɪɚɜɧɟɧɢɟ, ɢ ɧɟɪɚɜɟɧɫɬɜɨ, ɱɚɫɬɨ ɩɪɨɳɟ 
ɛɵɜɚɟɬ ɪɟɲɢɬɶ ɫɧɚɱɚɥɚ ɭɪɚɜɧɟɧɢɟ ɫɢɫɬɟɦɵ, ɚ ɡɚɬɟɦ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɤɨɪɧɟɣ ɩɨɞɫɬɚɜɢɬɶ ɞɥɹ ɩɪɨɜɟɪɤɢ ɜ ɧɟɪɚɜɟɧɫɬɜɨ. Ɉɞɧɚɤɨ, ɤɨɝɞɚ ɧɟɪɚɜɟɧɫɬ-
ɜɨ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɶɧɨɟ (ɤɚɤ ɜ ɡɚɞɚɱɟ 4 ɢ ɭɩɪɚɠɧɟɧɢɹɯ 244, 245), ɟɝɨ 
ɥɭɱɲɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ (ɡɚɦɟɧɢɬɶ ɪɚɜɧɨɫɢɥɶɧɵɦ ɧɟɩɨɤɚɡɚɬɟɥɶ-
ɧɵɦ) ɢɥɢ ɞɚɠɟ ɪɟɲɢɬɶ. 

ȼ ɧɚɱɚɥɟ ɩ ɟ ɪ ɜ ɨ ɝ ɨ  ɭɪɨɤɚ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡ ɚ ɞ ɚ ɧ ɢ ɹ: 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 1) 5
x 
= 0,2;   2) 25

x 
= 5;   3) 

3
1

3

ɯ
= 1. 

2. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 1) 
7

1 1

3 7

ɯ
;   2) 

10 
 ≥  2x

. 

3. ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ y = 
1

2

ɯ
 ɢ y = 

2

x
 (ɪɢɫ. 7) ɪɟɲɢɬɶ 

ɧɟɪɚɜɟɧɫɬɜɨ: 1) 
1

2

ɯ
 > 

2

x
;  2) 

1

2

ɯ
 ≤ 

2

x
. 

 

 
Ɋɢɫ. 7 
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4. Ɋɟɲɢɬɶ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ  
2,

2 7.

x y

x y  

ȼ ɤɨɧɰɟ ɜ ɬ ɨ ɪ ɨ ɝ ɨ  ɭɪɨɤɚ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  

ɪɚɛɨɬɭ (ɫ ɩɪɨɜɟɪɤɨɣ ɜ ɤɥɚɫɫɟ) ɧɚ 15 ɦɢɧ: 
1. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ 

2 9
1

7

x

 1   
24( 3) 1x

. 

2. Ɋɟɲɢɬɶ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ 

2 3 3

1, 2 1,
.

4 1 3 27x y x y

x y x y
 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ: 
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢ-

ɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ ɤɥɚɫɫɟ ɢ 
ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 14 ɞɨ 
ɡɚɞɚɱɢ 4 

240—242 240 (3) 

243—245 2 § 14, ɡɚ-
ɞɚɱɢ 4 ɢ 
5* 

244, 
4 2 5

3 1

0,6 0,6 ,

2 4

x x

x
 

ɉɪɨɜɟɪɨɱɧɚɹ ɫɚɦɨ-

ɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

 
Ʉ  ɤ ɨ ɧ ɰ ɭ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɧɚ-

ɭɱɢɬɶɫɹ ɪɟɲɚɬɶ ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɬɢɩɚ 240—242 ɢ ɢɦɟɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɩɨɫɨɛɚɯ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ, ɫɨɞɟɪɠɚɳɢɯ ɩɨɤɚɡɚɬɟɥɶɧɨɟ 
ɧɟɪɚɜɟɧɫɬɜɨ. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ — 243. 

 

ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 1 ɱ) 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɩɟɪɟɞ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɛɨɬɨɣ ɭɪɨɤɟ ɨɛɨɛɳɚɸɬɫɹ ɡɧɚɧɢɹ 
ɨ ɫɬɟɩɟɧɢ, ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɢ ɟё ɫɜɨɣɫɬɜɚɯ. ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ ɩɪɢ 
ɫɪɚɜɧɟɧɢɢ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ, ɪɟɲɟɧɢɢ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚ-
ɜɟɧɫɬɜ ɢ ɢɯ ɫɢɫɬɟɦ. ȼɵɩɨɥɧɹɸɬɫɹ ɩɨ ɜɵɛɨɪɭ ɭɱɢɬɟɥɹ «ɍɩɪɚɠɧɟɧɢɹ  
ɤ ɝɥɚɜɟ III». Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɪɚɜɨɱɧɵɣ ɢ ɡɚɞɚɱɧɵɣ ɦɚɬɟɪɢ-
ɚɥ ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ», ɝɥ. III, ɫ. 77—82. 

ɇɚ ɷɬɨɦ ɭɪɨɤɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɨ ɢ ɫɬɟɩɟɧɧɨ-ɩɨɤɚɡɚɬɟɥɶɧɨɟ 
ɭɪɚɜɧɟɧɢɟ, ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɤɨɬɨɪɨɝɨ ɩɨɜɬɨɪɹɸɬɫɹ ɢ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ. 
ɇɚɩɪɢɦɟɪ, ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɨ ɭɪɚɜɧɟɧɢɟ (x + 2)

x2 + 7x + 10 
= 1. 
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ɉɪɟɞɥɨɠɢɦ ɩɪɢɦɟɪ ɡɚɩɢɫɢ ɪɟɲɟɧɢɹ: 
 

1) x + 2 = 1, ɨɬɤɭɞɚ x = –1; 

2) 2

2 0,

7 10 0,

x

x x
  

      ɨɬɤɭɞɚ ɯ = –5;
 

3) 2

2 1,

7 10 2 ,

x

x x k
  

       ɝɞɟ k  Z, ɨɬɤɭɞɚ ɯ = –3. 
Ɉ ɬ ɜ ɟ ɬ. x1 = –1, x2 = –5, x3 = –3. 
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Ƚɥɚɜɚ IV. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ 
 

Ⱦɨ ɷɬɨɣ ɝɥɚɜɵ ɜ ɤɭɪɫɟ ɚɥɝɟɛɪɵ ɢɡɭɱɚɥɢɫɶ ɬɚɤɢɟ ɮɭɧɤɰɢɢ, ɜɵɱɢɫɥɟ-
ɧɢɟ ɡɧɚɱɟɧɢɣ ɤɨɬɨɪɵɯ ɫɜɨɞɢɥɨɫɶ ɤ ɱɟɬɵɪёɦ ɚɪɢɮɦɟɬɢɱɟɫɤɢɦ ɞɟɣɫɬɜɢɹɦ ɢ 
ɜɨɡɜɟɞɟɧɢɸ ɜ ɫɬɟɩɟɧɶ. Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤ-
ɰɢɢ ɧɭɠɧɨ ɭɦɟɬɶ ɧɚɯɨɞɢɬɶ ɥɨɝɚɪɢɮɦɵ ɱɢɫɟɥ, ɬ. ɟ. ɜɵɩɨɥɧɹɬɶ ɧɨɜɨɟ ɞɥɹ 
ɭɱɚɳɢɯɫɹ ɞɟɣɫɬɜɢɟ — ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɟ. Ⱦɨ ɩɨɹɜɥɟɧɢɹ ɤɨɦɩɶɸɬɟɪɨɜ 
ɥɨɝɚɪɢɮɦɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɵɱɢɫɥɟɧɢɣ ɢ  
ɞɟɬɚɥɶɧɨ ɢɡɭɱɚɥɢɫɶ ɜ ɲɤɨɥɟ. Ɍɟɩɟɪɶ ɠɟ ɢɯ ɪɨɥɶ ɫɬɚɥɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ,  
ɚ ɢɡɭɱɟɧɢɟ ɜ ɲɤɨɥɟ ɧɟ ɫɬɨɥɶ ɩɨɞɪɨɛɧɵɦ. 

Ɂɧɚɤɨɦɫɬɜɨ ɫ ɥɨɝɚɪɢɮɦɚɦɢ ɱɢɫɟɥ ɢ ɢɯ ɫɜɨɣɫɬɜɚɦɢ ɞɥɹ ɦɧɨɝɢɯ ɭɱɚ-
ɳɢɯɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɨ. ɉɨɷɬɨɦɭ ɩɨɥɟɡɧɵ ɩɨɞɪɨɛɧɵɟ ɢ ɧɚɝɥɹɞɧɵɟ ɨɛɴ-
ɹɫɧɟɧɢɹ. Ɉɛɵɱɧɨ ɥɨɝɚɪɢɮɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɨɤɚɡɚɬɟɥɶ ɫɬɟɩɟɧɢ, ɜ ɤɨɬɨ-
ɪɭɸ ɧɭɠɧɨ ɜɨɡɜɟɫɬɢ ɨɫɧɨɜɚɧɢɟ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɚɧɧɨɟ ɱɢɫɥɨ: 3 = log28, 

ɬɚɤ ɤɚɤ 23 
= 8. ɋɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ   3 = log28 ɹɜɥɹɟɬɫɹ 

ɤɨɪɧɟɦ ɭɪɚɜɧɟɧɢɹ 2x 
= 8, ɚ ɩɨɷɬɨɦɭ log 822

 
= 8. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɬɫɹ 

ɨɫɧɨɜɧɨɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ log baa b , ɝɞɟ a > 0, a  1, b > 0. 

ɗɬɨ ɪɚɜɟɧɫɬɜɨ ɹɜɥɹɟɬɫɹ ɤɪɚɬɤɨɣ ɫɢɦɜɨɥɢɱɟɫɤɨɣ ɡɚɩɢɫɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɥɨ-
ɝɚɪɢɮɦɚ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɚ ɨɩɢɪɚɟɬɫɹ ɧɚ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɟ. 
Ɍɚɤ ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɥɨɝɚɪɢɮɦɚ log ,baa b  log ,caa c  ɬɨ, 
ɩɟɪɟɦɧɨɠɚɹ ɷɬɢ ɪɚɜɟɧɫɬɜɚ ɢ ɢɫɩɨɥɶɡɭɹ ɫɜɨɣɫɬɜɨ ɭɦɧɨɠɟɧɢɹ ɫɬɟɩɟɧɟɣ, 
ɩɨɥɭɱɚɟɦ log log ,b ca aa a bc  

log log .b ca aa bc  ɉɨɫɥɟɞɧɟɟ ɪɚɜɟɧɫɬɜɨ ɩɨɤɚ-
ɡɵɜɚɟɬ, ɱɬɨ logab + logac = loga(bc), ɨɬɫɸɞɚ ɢ ɫɥɟɞɭɟɬ ɫɜɨɣɫɬɜɨ ɥɨɝɚɪɢɮɦɚ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ХШРa(bc) = logab + logac. 

ɇɚ ɩɪɚɤɬɢɤɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɥɨɝɚɪɢɮɦɵ ɩɨ ɪɚɡɥɢɱɧɵɦ ɨɫɧɨɜɚɧɢ-
ɹɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨ ɨɫɧɨɜɚɧɢɸ 10 (ХРb — ɞɟɫɹɬɢɱɧɵɣ ɥɨɝɚɪɢɮɦ) ɢ ɩɨ ɨɫ-
ɧɨɜɚɧɢɸ e (lnb — ɧɚɬɭɪɚɥɶɧɵɣ ɥɨɝɚɪɢɮɦ), ɨɬɫɸɞɚ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɮɨɪɦɭɥɵ ɩɟɪɟɯɨɞɚ ɨɬ ɥɨɝɚɪɢɮɦɚ ɩɨ ɨɞɧɨɦɭ ɨɫɧɨɜɚɧɢɸ ɤ ɥɨɝɚɪɢɮ-
ɦɭ ɩɨ ɞɪɭɝɨɦɭ ɨɫɧɨɜɚɧɢɸ: 

logab = 
log

log
c

c

b

a
, ɝɞɟ b > 0, a > 0, a  1, c > 0, c  1. 

Ɍɚɤ ɤɚɤ ɧɚ ɦɢɤɪɨɤɚɥɶɤɭɥɹɬɨɪɟ ɟɫɬɶ ɤɥɚɜɢɲɢ ХР ɢ ХЧ, ɬɨ ɞɥɹ ɜɵɱɢɫɥɟ-
ɧɢɹ ɥɨɝɚɪɢɮɦɚ ɩɨ ɨɫɧɨɜɚɧɢɹɦ, ɨɬɥɢɱɧɵɦ ɨɬ 10 ɢ ɟ, ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɮɨɪɦɭɥɭ ɩɟɪɟɯɨɞɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɥɨɝɚɪɢɮɦɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɮɢɧɚɧɫɨɜɵɯ 
ɨɩɟɪɚɰɢɹɯ, ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɥɨɠɧɵɯ ɩɪɨɰɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɸ-
ɳɢɯ ɩɪɢɛɵɥɶ ɨɬ ɜɤɥɚɞɨɜ ɜ ɫɛɟɪɛɚɧɤɟ. ȼ ɭɱɟɛɧɢɤɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɞɧɚ ɢɡ 
ɬɚɤɢɯ ɡɚɞɚɱ. 

ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɛɭɞɭɬ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɩɪɢ ɪɟɲɟɧɢɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 
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ɇɚɩɨɦɧɢɦ, ɱɬɨ ɪɚɫɫɦɨɬɪɟɧɢɟ ɤɜɚɞɪɚɬɧɵɯ ɭɪɚɜɧɟɧɢɣ ɜ ɨɫɧɨɜɧɨɣ 
ɲɤɨɥɟ ɩɪɟɞɲɟɫɬɜɨɜɚɥɨ ɢɡɭɱɟɧɢɸ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɭɧɤɰɢɢ, ɬɚɤ ɤɚɤ ɟё ɫɜɨɣ-
ɫɬɜɚ ɧɟ ɛɵɥɢ ɧɭɠɧɵ ɞɥɹ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɪɟɲɟɧɢɹ ɤɜɚɞ-
ɪɚɬɧɵɯ ɧɟɪɚɜɟɧɫɬɜ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɩɨɫɥɟ ɢɡɭɱɟɧɢɹ ɤɜɚɞɪɚɬɢɱɧɨɣ ɮɭɧɤ-
ɰɢɢ, ɬɚɤ ɤɚɤ ɟё ɫɜɨɣɫɬɜɚ ɛɵɥɢ ɧɭɠɧɵ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜ. 

ɂɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɩɪɨɯɨɞɢɬ ɫɨɜɦɟɫɬɧɨ ɫ 
ɪɟɲɟɧɢɹɦɢ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. ɇɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɹ 
log2(x + 1) + log2(x – 1) = 3 ɩɨɥɭɱɚɸɬɫɹ ɤɨɪɧɢ  x = ±3. Ʉɨɪɟɧɶ  x = –3 ɩɨ-
ɫɬɨɪɨɧɧɢɣ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɢ x ɮɭɧɤɰɢɹ, ɫɬɨɹɳɚɹ ɜ ɥɟɜɨɣ ɱɚɫɬɢ 
ɭɪɚɜɧɟɧɢɹ, ɧɟ ɨɩɪɟɞɟɥɟɧɚ. ɉɪɢ ɪɟɲɟɧɢɢ, ɧɚɩɪɢɦɟɪ, ɧɟɪɚɜɟɧɫɬɜɚ ХШР2x > 3 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɨɣɫɬɜɨ ɜɨɡɪɚɫɬɚɧɢɹ ɮɭɧɤɰɢɢ y = log2x. 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɦɧɨɝɢɟ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ y = logax, 

ɝɞɟ a > 0, a  1, ɫɥɟɞɭɸɬ ɢɡ ɫɜɨɣɫɬɜ ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ y = a
x, ɬɚɤ ɤɚɤ 

ɷɬɢ ɮɭɧɤɰɢɢ ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɦɢ. ɂɯ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɢɡɭɱɚɬɶ 
ɫɨɜɦɟɫɬɧɨ. Ɉɞɧɚɤɨ ɫɜɹɡɶ ɦɟɠɞɭ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɜ ɲɤɨɥɟ 
ɞɟɬɚɥɶɧɨ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɢ ɩɨɷɬɨɦɭ ɨɧɢ ɢɡɭɱɚɸɬɫɹ ɪɚɡɞɟɥɶɧɨ. 

ɉɪɢ ɪɟɲɟɧɢɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɜɵɩɨɥɧɹɸɬ-
ɫɹ ɪɚɡɥɢɱɧɵɟ ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɨ ɧɚɪɭɲɚɟɬɫɹ ɪɚɜɧɨɫɢɥɶ-
ɧɨɫɬɶ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɟɲɟɧɢɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɚ 
ɩɪɨɜɟɪɤɚ ɧɚɣɞɟɧɧɵɯ ɤɨɪɧɟɣ, ɚ ɩɪɢ ɪɟɲɟɧɢɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ 
ɧɭɠɧɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɪɚɜɧɨɫɢɥɶɧɨɫɬɶ ɧɟ ɧɚɪɭɲɚɥɚɫɶ, ɬɚɤ ɤɚɤ ɩɪɨ-
ɜɟɪɤɭ ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜɚ ɨɫɭɳɟɫɬɜɢɬɶ ɫɥɨɠɧɨ, ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟɜɨɡ-
ɦɨɠɧɨ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɲɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜɚ ХШР2(x + 1) + log2(x – 1) < 3 ɩɨ-

ɥɭɱɚɟɬɫɹ ɪɚɜɧɨɫɢɥɶɧɚɹ ɟɦɭ ɫɢɫɬɟɦɚ 
2 1 8,

1.

x

x
 Ɋɟɲɚɹ ɟё, ɧɚɯɨɞɢɦ  

1 < x < 3. 

ɗɫɤɢɡ ɝɪɚɮɢɤɚ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɤɚɤ ɢ ɩɨɤɚɡɚɬɟɥɶɧɨɣ, ɥɟɝ-
ɤɨ ɫɬɪɨɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɟё ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ: ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ — ɩɨ-
ɥɨɠɢɬɟɥɶɧɵɟ ɱɢɫɥɚ; ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ — ɜɫɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ; 
ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚɟɬ ɢɥɢ ɭɛɵɜɚɟɬ; ɜɫɟɝɞɚ ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ 0 ɩɪɢ   
x = 1. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɩɨɥɟɡɧɨ ɫɨɫɬɚɜɢɬɶ ɬɚɛɥɢɰɭ 
ɧɟɤɨɬɨɪɵɯ ɟё ɡɧɚɱɟɧɢɣ. 

Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ ɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ, ɯɨɬɹ 
ɤɚɠɞɨɟ ɢɡ ɧɢɯ ɫɨɞɟɪɠɢɬ ɧɟɢɡɜɟɫɬɧɨɟ ɩɨɞ ɡɧɚɤɨɦ ɥɨɝɚɪɢɮɦɚ. 

ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɥɨɝɚɪɢɮɦɚ ɱɢɫɥɚ ɢ ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮ-

ɦɨɜ; 
— ɩɪɢɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɨɜ ɢ ɨɫɧɨɜɧɨɝɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ 

ɬɨɠɞɟɫɬɜɚ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ; 
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— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɞɟɫɹɬɢɱɧɵɯ ɢ ɧɚɬɭɪɚɥɶɧɵɯ ɥɨɝɚɪɢɮɦɨɜ; 
— ɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥɵ ɩɟɪɟɯɨɞɚ ɥɨɝɚɪɢɮɦɚ ɤ ɞɪɭɝɨɦɭ ɨɫɧɨɜɚɧɢɸ 

ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɥɨɝɚɪɢɮɦɨɜ ɱɢɫɟɥ ɫ ɥɸɛɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ; 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ; ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜɚ 

ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɢ ɩɨɫɬɪɨɟɧɢɟ ɟё ɝɪɚɮɢɤɚ; 
— ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɢɯ 

ɫɢɫɬɟɦ ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ ɢ ɝɪɚɮɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ; ɧɚɯɨɠɞɟɧɢɟ ɬɨɱɧɵɯ ɢ 
ɩɪɢɛɥɢɠёɧɧɵɯ ɡɧɚɱɟɧɢɣ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɣ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɫɲɢɪɟɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɡɚ ɫɱёɬ ɩɪɢɦɟɧɟɧɢɹ 

ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɨɜ; 
— ɨɛɭɱɟɧɢɟ ɦɨɞɭɥɢɪɨɜɚɧɢɸ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɨ 

ɡɚɤɨɧɚɦ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ, ɢ ɢɫɫɥɟɞɨɜɚɧɢɸ ɫɨɡɞɚɧɧɵɯ ɦɨ-
ɞɟɥɟɣ ɫ ɩɨɦɨɳɶɸ ɚɩɩɚɪɚɬɚ ɥɨɝɚɪɢɮɦɢɪɨɜɚɧɢɹ; 

— ɨɫɨɡɧɚɧɢɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɚɬɟɦɚɬɢɤɢ ɫɨ ɜɫɟɦɢ ɩɪɟɞɦɟɬɚɦɢ ɟɫɬɟɫɬ-
ɜɟɧɧɨɝɨ ɢ ɝɭɦɚɧɢɬɚɪɧɨɝɨ ɰɢɤɥɨɜ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɤɭɥɶɬɭɪɵ; 
— ɪɚɫɲɢɪɟɧɢɟ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɢɦɜɨɥɶɧɨɝɨ  

ɹɡɵɤɚ; 
— ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɨɣ. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  I V  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 

ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɚ ɱɢɫɥɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɫɜɨɣɫɬɜɚ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɭɦɟɬɶ ɫɬɪɨɢɬɶ ɟё ɝɪɚɮɢɤ ɢ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠ-
ɧɟɧɢɹ ɬɢɩɚ 368—383, ɚ ɬɚɤɠɟ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ  
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 

384—389, 392, 393, 396. 

 

§ 15.  Ʌɨɝɚɪɢɮɦɵ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɥɨɝɚɪɢɮɦɚ 
ɱɢɫɥɚ; ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɫɧɨɜɧɨɝɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ ɬɨɠɞɟɫɬɜɚ 
ɤ ɜɵɱɢɫɥɟɧɢɹɦ ɢ ɪɟɲɟɧɢɸ ɩɪɨɫɬɟɣɲɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

ȼ ɭ ɫ ɬ ɧ ɭ ɸ  ɪɚɛɨɬɭ ɞɨ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɥɨɝɚɪɢɮɦɚ, ɩɨɦɢɦɨ  
ɡɚɞɚɱ 1 ɢ 2, ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɢ ɫɥɟɞɭɸɳɢɟ: 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 

1) 2
x 
= 8;  2) 2

x 
= 

1

4
; 

3) 
1

2

x
 

= 16; 4) 2
x 
= 1; 

5) 
1

2

x

= 0;  6) 2
x 
= –2. 
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2. ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = 2
x
 (ɪɢɫ. 8) ɧɚɣɬɢ ɩɪɢɛɥɢɠёɧɧɵɟ 

ɡɧɚɱɟɧɢɹ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ: 

1) 2
x 
= 

2

3
;     2) 2

x 
= 3;     3) 2

x 
= 6. 

 

 

 
Ɋɢɫ. 8 

 

 

ɉɨɫɥɟ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɥɨɝɚɪɢɮɦɚ ɫɬɨɢɬ ɜɟɪɧɭɬɶɫɹ ɤ ɪɢɫɭɧɤɭ 8 ɢ 
ɨɬɦɟɬɢɬɶ ɚɛɫɰɢɫɫɵ ɬɨɱɟɤ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = 2

x ɫ ɩɪɹɦɵɦɢ 

y = 
2

3
,  y = 3,  y = 6. ɗɬɨ x = log2

2

3
,  x = log2 3,  x = log2 6. 

Ɂɚɞɚɧɢɹ ɞɥɹ ɩɪɨɜɟɪɨɱɧɨɣ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɨ ɣ  ɪɚɛɨɬɵ (15 ɦɢɧ) 
ɦɨɝɭɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɦɢ: 

1. ȼɵɱɢɫɥɢɬɶ: 

1) log55 [log44]; 2) 1 4

5

1
log 125 log

64
; 

3) 2log 9 3log 410 510 [5 ] ; 4) 2 log 3 1 log 75 125 [12 ] . 

2. ȼɵɹɫɧɢɬɶ, ɩɪɢ ɤɚɤɨɦ ɡɧɚɱɟɧɢɢ x ɢɦɟɟɬ ɫɦɵɫɥ ɜɵɪɚɠɟɧɢɟ: 
1

2

log (7 )x   [log0,3(5 – x)]. 

3. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
1) log3(x + 1) = 4      [log4(x – 5) = 3]; 

2) logx 81 = 4       [logx 32 = 5]. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɢɡɭɱɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɝɨ ɢɡɥɨɠɟɧɢɟɦ ɜ 
ɭɱɟɛɧɢɤɟ ɢ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥёɧ ɬɚɤ: 
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ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 15 (ɞɨ ɡɚɞɚɱɢ 5), 
ɢɫɬɨɪɢɱɟɫɤɢɟ ɫɜɟ-
ɞɟɧɢɹ 

266—276 
272, 273, 

276 (3) 279—289; 

ȾɆ § 15 
№ 44 2 § 15 ɡɚɞɚɱɢ 5 ɢ 6 277, 278 ɉɪɨɜɟɪɨɱɧɚɹ ɫɚɦɨ-

ɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɥɨɝɚɪɢɮɦɚ ɱɢɫɥɚ ɢ ɨɫɧɨɜɧɨɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɬɨɠ-
ɞɟɫɬɜɨ, ɚ ɬɚɤɠɟ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɭɩɪɚɠɧɟɧɢɹɦɢ ɬɢɩɚ 272—278. ȼ ɤɥɚɫɫɚɯ 
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 279, 280, 285—287. 

 

§ 16.  ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɢɡɭɱɟɧɢɟ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ 
ɥɨɝɚɪɢɮɦɨɜ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ. 

Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɨɜ ɧɟɨɛɯɨɞɢɦɵ ɡɧɚ-
ɧɢɹ ɨɫɧɨɜɧɨɝɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ ɬɨɠɞɟɫɬɜɚ ɢ ɞɟɣɫɬɜɢɣ ɫɨ ɫɬɟɩɟɧɹɦɢ. 
Ⱥɤɬɢɜɢɡɢɪɨɜɚɬɶ ɷɬɢ ɡɧɚɧɢɹ ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ 
ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ : 

1. ɉɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɬɟɩɟɧɢ: 

1) a
2 · a3

;   2) (a
6
)

2
;   3) a

12 
: a

4
;   4) 

8 3

5
.

a a

a
 

2. ȼɵɱɢɫɥɢɬɶ: 

1) 
log 877 ;   2) 

1 log 877 ;   3) 
2 log 877 ;   4) 

log 528 .  

3. Ɂɚɩɨɥɧɢɬɶ ɩɪɨɩɭɫɤɢ: 

1) 3 = 4
□
;   2) 

1

6
3

□
.   

4. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 

1) log6x = 2;    2) log6x = –2;    3) log6x = 
1

2
. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɫɥɟ ɨɛɨɫɧɨɜɚɧɢɹ ɤɚɠɞɨɝɨ ɢɡ ɫɜɨɣɫɬɜ ɞɟɦɨɧɫɬɪɢɪɨ-
ɜɚɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ ɜ ɯɨɞɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɦɟɪɨɜ ɜ ɤɨɧɰɟ ɫ. 95 ɢ ɜɵ-
ɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 290—292. 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 16 290—293 291 (3), 292 (3) 

297—300; 

ȾɆ § 16  
№ 11 

2  294—296 Ɂɧɚɹ, ɱɬɨ log3a = 14, 

ɧɚɣɬɢ: 
1) log2 (8ɚ); 
2) log2 a

3 

 

ȼ ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 
ɧɚɭɱɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ 
ɬɢɩɚ 293. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 296. 

 

§ 17.  Ⱦɟɫɹɬɢɱɧɵɟ ɢ ɧɚɬɭɪɚɥɶɧɵɟ ɥɨɝɚɪɢɮɦɵ  
(2 / 3 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɞɟɫɹɬɢɱɧɨ-
ɝɨ ɢ ɧɚɬɭɪɚɥɶɧɨɝɨ ɥɨɝɚɪɢɮɦɨɜ; ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɮɨɪɦɭɥɵ ɩɟɪɟɯɨɞɚ 
ɨɬ ɥɨɝɚɪɢɮɦɚ ɩɨ ɨɞɧɨɦɭ ɨɫɧɨɜɚɧɢɸ ɤ ɥɨɝɚɪɢɮɦɭ ɩɨ ɞɪɭɝɨɦɭ ɨɫɧɨɜɚɧɢɸ. 

ȼɜɟɞɟɧɢɟ ɞɟɫɹɬɢɱɧɵɯ ɢ ɧɚɬɭɪɚɥɶɧɵɯ ɥɨɝɚɪɢɮɦɨɜ ɲɤɨɥɶɧɢɤɢ ɜɨɫ-
ɩɪɢɧɢɦɚɸɬ ɩɪɚɝɦɚɬɢɱɟɫɤɢ, ɤɚɤ «ɭɞɨɛɧɵɟ» ɜ ɜɵɱɢɫɥɟɧɢɹɯ ɢ ɡɚɩɢɫɹɯ ɥɨɝɚ-
ɪɢɮɦɵ. ɍɱɢɬɟɥɶ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɜɜɟɞɟɧɢɢ ɷɬɢɯ ɩɨɧɹɬɢɣ ɫɜɟɞɟɧɢɹ 
ɢɡ ɢɫɬɨɪɢɢ ɢɯ ɩɨɹɜɥɟɧɢɹ. ȼɨɡɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɢɦɟɪɨɜ ɭɩɪɨɳɟɧɢɹ 
ɜɵɱɢɫɥɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɞɟɫɹɬɢɱɧɵɯ ɥɨɝɚɪɢɮɦɨɜ ɩɪɢ ɪɚɛɨɬɟ ɫ ɱɢɫɥɚɦɢ, 
ɡɚɩɢɫɚɧɧɵɦɢ ɜ ɫɬɚɧɞɚɪɬɧɨɦ ɜɢɞɟ. ɉɨɥɟɡɧɨ ɫɨɨɛɳɢɬɶ, ɱɬɨ ɜ 11 ɤɥɚɫɫɟ ɩɪɢ 
ɢɡɭɱɟɧɢɢ ɨɫɧɨɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ ɭɱɚɳɢɟ-
ɫɹ ɩɨɡɧɚɤɨɦɹɬɫɹ ɫ ɭɧɢɤɚɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɮɭɧɤɰɢɢ y = e

x
. 

ȼɜɟɞɟɧɢɟ ɮɨɪɦɭɥɵ ɩɟɪɟɯɨɞɚ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɩɪɚɤ-
ɬɢɤɢ. ɋɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɮɨɪɦɭɥɚ (1) ɜɵɪɚɠɚɟɬ ɨɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ 
ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɨɜ. Ⱦɨɤɚɡɵɜɚɟɬɫɹ ɟё ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɜɨɣ-
ɫɬɜɚ ɥɨɝɚɪɢɮɦɚ ɫɬɟɩɟɧɢ, ɤɨɬɨɪɨɟ ɜ ɧɚɱɚɥɟ ɭɪɨɤɚ ɠɟɥɚɬɟɥɶɧɨ ɩɨɜɬɨɪɢɬɶ 
(ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɫ ɞɪɭɝɢɦɢ ɫɜɨɣɫɬɜɚɦɢ), ɧɚɩɪɢɦɟɪ, ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ 
ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ  ɧɚ ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɜɵɪɚɠɟɧɢɣ: 

1) log10 25 + log10 4; 2) log10 5 – log10 50; 

3) log10 10
8
; 4) log10 0,01. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 305 (3) ɭɱɚɳɢɟɫɹ ɧɚɣɞɭɬ, ɱɬɨ  

log27 = 
7

1

log 2
, ɩɨɫɥɟ ɱɟɝɨ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɨɛɳɟɦ ɜɢɞɟ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ 

ɮɨɪɦɭɥɵ (1) ɬɚɤ: ХШРa b = 
1

logb a
. 
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ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɭɱɚɳɢɯɫɹ ɦɢɤɪɨɤɚɥɶɤɭɥɹɬɨɪɨɜ ɫ 
ɤɥɚɜɢɲɚɦɢ  lg  ɢ  ln  ɭɱɢɬɟɥɶ ɜɫё ɪɚɜɧɨ ɞɨɥɠɟɧ ɜ ɤɥɚɫɫɟ ɪɚɫɫɦɨɬɪɟɬɶ ɢ 
ɡɚɞɚɱɭ 1 ɩɚɪɚɝɪɚɮɚ, ɢ ɭɩɪɚɠɧɟɧɢɹ 301—304. ɉɪɢ ɷɬɨɦ ɧɚ ɫɜɨёɦ ɤɚɥɶɤɭɥɹ-
ɬɨɪɟ ɭɱɢɬɟɥɶ ɩɨɤɚɡɵɜɚɟɬ ɩɪɨɰɟɫɫ ɧɚɯɨɠɞɟɧɢɹ ɥɨɝɚɪɢɮɦɨɜ (ɩɪɢ ɜɵɩɨɥɧɟ-
ɧɢɢ ɭɩɪɚɠɧɟɧɢɣ 301—302); ɨɛɹɡɵɜɚɟɬ ɭɱɚɳɢɯɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ 
303—304 ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɪɚɠɚɬɶ ɞɚɧɧɵɟ ɥɨɝɚɪɢɮɦɵ ɱɟɪɟɡ ɞɟɫɹɬɢɱɧɵɟ 
ɢɥɢ ɧɚɬɭɪɚɥɶɧɵɟ, ɩɨɫɥɟ ɱɟɝɨ ɥɢɛɨ ɫɨɨɛɳɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɣ, ɩɪɨ-
ɜɟɞёɧɧɵɟ ɧɚ ɫɜɨёɦ ɦɢɤɪɨɤɚɥɶɤɭɥɹɬɨɪɟ, ɥɢɛɨ ɩɪɟɞɥɚɝɚɟɬ ɩɪɨɜɨɞɢɬɶ ɷɬɢ 
ɜɵɱɢɫɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦ ɭɱɚɳɢɦɫɹ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɧɚ ɭɪɨɤɚɯ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹ-

ɬɟɥɶɧɨɣ ɪɚɛɨ-
ɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 17 ɞɨ ɡɚɞɚɱɢ 2, 
ɢɫɬɨɪɢɱɟɫɤɢɟ 

ɫɜɟɞɟɧɢɹ* 

301—306 304 (3), 

305 (3) 
 

312—317, 

ȾɆ § 17  
№ 22—24 

2 § 17, ɡɚɞɚɱɢ 2, 3* 307—311 309, 307 (5) 

 
ȼ ɤɨɧɰɟ ɜ ɬ ɨ ɪ ɨ ɝ ɨ  ɭɪɨɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɩɪɨɜɟɪɨɱɧɚɹ  

ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɚ ɹ  ɪɚɛɨɬɚ ɧɚ 10—15 ɦɢɧ ɩɨ ɦɚɬɟɪɢɚɥɭ § 16—17: 

1. ȼɵɱɢɫɥɢɬɶ: 

1) log213 – log21
5

8   
 [log0,15 + log0,12]; 

2) 1 1 3 3

6 6

1
log 4 log 9 log log 40,5

6
; 

3) 5
15 13log 225 log 169 . 

2. Ɂɧɚɹ, ɱɬɨ lg 2 ≈ 0,301, ɚ lg 5 ≈ 0,699, ɧɚɣɬɢ log2
3 5  ɫ ɬɨɱɧɨɫɬɶɸ  

ɞɨ 0,01. ДɁɧɚɹ, ɱɬɨ ХР3 ≈ 0,477, ɚ ХР 5 ≈ 0,699, ɧɚɣɬɢ ХШР3 5 ɫ ɬɨɱɧɨɫɬɶɸ  
ɞɨ 0,01.Ж 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɧɚɭɱɢɬɶɫɹ ɜɵɩɨɥɧɹɬɶ ɡɚɞɚɧɢɹ ɬɢɩɚ 305, 307. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 312, 313. 

 

§ 18.  Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ  
ɢ ɝɪɚɮɢɤ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɨɫɧɨɜɚɧɢɟ ɫɜɨɣɫɬɜ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɢ ɩɨɫɬɪɨɟɧɢɟ ɟё ɝɪɚɮɢɤɚ; ɞɟɦɨɧɫɬɪɚɰɢɹ ɩɪɢɦɟɧɟ-
ɧɢɹ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɡɧɚɱɟɧɢɣ ɜɵɪɚɠɟ-
ɧɢɣ ɢ ɪɟɲɟɧɢɢ ɩɪɨɫɬɟɣɲɢɯ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 
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ȿɫɥɢ ɧɚ ɩɪɟɞɵɞɭɳɟɦ ɭɪɨɤɟ ɩɪɨɜɨɞɢɥɚɫɶ ɩɪɨɜɟɪɨɱɧɚɹ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɚ ɹ  ɪɚɛɨɬɚ ɩɨ ɫɜɨɣɫɬɜɚɦ ɥɨɝɚɪɢɮɦɨɜ, ɬɨ ɭɪɨɤ ɦɨɠɧɨ ɧɚɱɚɬɶ ɫ ɚɧɚ-
ɥɢɡɚ ɟё ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɡɚɤɪɟɩɢɬɶ ɧɚɜɵɤɢ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɢɯ ɫɜɨɣɫɬɜ ɜ 
ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɫɥɟɞɭɸɳɢɯ ɡ ɚ ɞ ɚ ɧ ɢ ɣ: 

1. ȼɵɱɢɫɥɢɬɶ 
9 9

3
9

log 45 log 1,8

log 81
. 

2. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ ХШР3 x = 3log3 2 + 4log9 5. 

Ⱦɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ (ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 
ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ) ɫɬɨɢɬ ɩɨɜɬɨɪɢɬɶ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ, 
ɨɫɧɨɜɧɨɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ, ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɪɚɫɬɚɸɳɟɣ ɢ ɭɛɵ-
ɜɚɸɳɟɣ ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ, ɧɚɩɪɢɦɟɪ, ɫɥɟɞɭɸɳɢɯ ɭ ɫ ɬ ɧ ɵ ɯ  ɭɩɪɚɠɧɟ-
ɧɢɣ: 

1. ȼɵɹɫɧɢɬɶ, ɩɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ x ɢɦɟɟɬ ɫɦɵɫɥ ɜɵɪɚɠɟɧɢɟ: 
1) 0,3

x
;   2) log0,3 x;   3) log3 x

2
;   4) logx 15;   5) log 15x . 

2. ɇɚɣɬɢ y, ɟɫɥɢ: 

1) ln y = 1;   2) lg y = 0;   3) ln y = 
1

2
;   4) lg y = –2. 

3. Ɂɚɩɢɫɚɬɶ ɤɚɠɞɨɟ ɢɡ ɱɢɫɟɥ 0; 1; –1; 2; 
1

2
; – 1

2
 ɜ ɜɢɞɟ ɥɨɝɚɪɢɮɦɚ ɩɨ 

ɨɫɧɨɜɚɧɢɸ 5. 
4. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 

1) 10
x 
= 1000;   2) e

x 
= 

1

e
;   3) 2

x 
= 3;   4) 10

x 
= 7. 

5. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 

1) 6
x 
> 6

–3
; 2) 0,1

x 
 

20,1 ; 3) 10
lg x 

> –15; 

4) e
ln x 

< e
ln 0,3

; 5) 10
lg x 

> 10
lg 2

; 6) 
1

2

log
1

2
2

x

. 

6. ȼɵɹɫɧɢɬɶ, ɜɨɡɪɚɫɬɚɸɳɟɣ ɢɥɢ ɭɛɵɜɚɸɳɟɣ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ  
y = f(x) ɧɚ ɧɟɤɨɬɨɪɨɦ ɢɧɬɟɪɜɚɥɟ, ɟɫɥɢ ɞɥɹ ɥɸɛɵɯ x1 > x2 ɢɡ ɷɬɨɝɨ  
ɢɧɬɟɪɜɚɥɚ: 

1) f(x1) < f(x2);   2) f(x1) > f(x2). 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɥɨ-
ɠɟɧɢɟɦ ɟɝɨ ɜ ɭɱɟɛɧɢɤɟ. Ɍɨɬ ɮɚɤɬ, ɱɬɨ ɮɭɧɤɰɢɢ y = logax ɢ y = a

x 
(a > 0,  

a  1) ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵ, ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɝɪɚɮɢɱɟɫɤɢ (ɫ ɩɨɦɨɳɶɸ  
ɪɢɫɭɧɤɚ 42). 

ɉɨɫɥɟ ɨɛɴɹɫɧɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡ-
ɦɨɠɧɨɫɬɟɣ ɭɱɚɳɢɯɫɹ, ɭɱɢɬɟɥɶ ɜɩɪɚɜɟ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɢɯ ɜɵɩɨɥɧɟɧɢɹ ɭɩ-
ɪɚɠɧɟɧɢɣ 318—321 ɫ ɨɩɨɪɨɣ ɧɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɢ-
ɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɥɢɛɨ ɛɟɡ ɩɪɢɜɥɟɱɟɧɢɹ ɝɪɚɮɢɱɟɫɤɨɣ ɢɥɥɸɫɬɪɚɰɢɢ, ɥɢɛɨ 
ɩɪɢɛɟɝɚɹ ɤ ɧɟɣ (ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɫɤɢɡɵ ɝɪɚɮɢɤɨɜ, ɚɧɚɥɨɝɢɱ-
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ɧɵɟ ɩɨɫɬɪɨɟɧɧɵɦ ɧɚ ɪɢɫɭɧɤɟ 39). ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɝɪɚɮɢɱɟɫɤɢɟ 
ɨɛɪɚɡɵ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɧɢɦɚɧɢɸ ɢ ɡɚɩɨɦɢɧɚɧɢɸ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥёɧ ɩɨ ɭɪɨɤɚɦ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ:  

 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 18 (ɞɨ ɬɟɨɪɟɦɵ) 318—323 323 (3, 4) 

 

329—335; 

ȾɆ § 18 

№ 30, 31 

2 § 18 (ɬɟɨɪɟɦɚ ɢ 
ɜɟɫɶ ɩɨɫɥɟɞɭɸɳɢɣ 
ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚ-
ɮɚ) 

324—328 327 (5), ɪɟɲɢɬɶ ɧɟ-
ɪɚɜɟɧɫɬɜɨ: 
1) log0,9 x > 1; 

2) log7 x ≤ 0 

 

 

ȼ ɤɥɚɫɫɟ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ ɢɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤ-
ɰɢɢ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɧɟ ɜ ɩɨɥɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɩɚɪɚɝɪɚɮɚ.  
Ɉɛɴɹɫɧɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɧɚɱɚɬɶ ɫ ɩɨɫɬɪɨɟɧɢɹ ɩɨ ɬɨɱɤɚɦ ɜ ɪɚɡɧɵɯ 
ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ y = log2 x ɢ y = 1

2

log x . Ɉɩɢɪɚɹɫɶ 

ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɥɨɝɚɪɢɮɦɚ ɢ ɜɢɞ ɝɪɚɮɢɤɨɜ, ɜɵɹɜɢɬɶ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɮɭɧɤɰɢɣ ɢ ɦɧɨɠɟɫɬɜɚ ɢɯ ɡɧɚɱɟɧɢɣ, ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, ɱɬɨ ɝɪɚɮɢɤɢ ɩɪɨɯɨ-
ɞɹɬ ɱɟɪɟɡ ɬɨɱɤɭ (1; 0), ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨ ɦɨɧɨɬɨɧɧɨɫɬɢ ɤɚɠɞɨɣ ɢɡ ɮɭɧɤ-
ɰɢɣ, ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ. Ɂɚɬɟɦ ɦɨɠɧɨ ɩɟɪɟɧɟɫɬɢ 
ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɫɜɨɣɫɬɜɚɦɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ y = loga x ɞɜɭɯ ɜɢ-
ɞɨɜ: ɩɪɢ a > 1 ɢ ɩɪɢ 0 < a < 1, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɷɬɨɦ ɪɢɫɭɧɨɤ 39. ɉɪɢ ɬɚɤɨɦ 
ɩɨɞɯɨɞɟ ɫɜɨɣɫɬɜɚ 3 ɢ 4 ɧɟ ɞɨɤɚɡɵɜɚɸɬɫɹ, ɚ ɩɨɫɥɟ ɢɯ ɜɵɹɜɥɟɧɢɹ ɩɪɨɝɨɜɚ-
ɪɢɜɚɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ: «ɉɪɢ a > 1 ɛɨɥɶɲɟɦɭ ɡɧɚɱɟɧɢɸ (ɩɨ-
ɥɨɠɢɬɟɥɶɧɨɝɨ) x ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ХШРa x». ɉɪɢ ɷɬɨɦ ɭɱɚ-
ɳɢɦɫɹ ɜ ɬɟɬɪɚɞɹɯ ɠɟɥɚɬɟɥɶɧɨ ɞɟɥɚɬɶ ɤɪɚɬɤɢɟ ɡɚɩɢɫɢ ɮɨɪɦɭɥɢɪɨɜɨɤ ɫɜɨɣ-
ɫɬɜɚ ɢ ɬɟɨɪɟɦɵ. ȼɚɠɧɨ ɫɞɟɥɚɬɶ ɢ ɤɪɚɬɤɢɟ ɡɚɩɢɫɢ ɭɬɜɟɪɠɞɟɧɢɣ, ɫɮɨɪɦɭɥɢ-
ɪɨɜɚɧɧɵɯ ɩɨɫɥɟ ɫɜɨɣɫɬɜɚ 3, ɬɚɤ ɤɚɤ ɧɚ ɢɯ ɨɫɧɨɜɟ ɛɭɞɭɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɟ-
ɲɚɬɶɫɹ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɛɭɱɟɧɢɹ, ɨɮɨɪɦ-
ɥɟɧɢɟ ɪɟɲɟɧɢɣ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɩɨɞɪɨɛɧɨ, ɤɚɤ 
ɷɬɨ ɫɞɟɥɚɧɨ ɜ ɩɚɪɚɝɪɚɮɟ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ 1—3. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 318—321, 324—325. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 331—332. 
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§ 19.  Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ (2 / 3 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɪɟ-
ɲɚɬɶ ɪɚɡɥɢɱɧɵɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɢɯ ɫɢɫɬɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɨɜ ɢ ɨɛɳɢɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ. 

Ɉɛɳɢɟ ɩɨɞɯɨɞɵ ɤ ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɣ (ɞɟɣɫɬɜɢɹ ɫ ɱɥɟɧɚɦɢ ɢ ɱɚɫɬɹ-
ɦɢ ɭɪɚɜɧɟɧɢɹ, ɡɚɦɟɧɚ ɨɛɨɡɧɚɱɟɧɢɹ, ɪɚɡɥɨɠɟɧɢɟ ɧɚ ɦɧɨɠɢɬɟɥɢ ɱɚɫɬɢ ɭɪɚɜ-
ɧɟɧɢɹ, ɦɟɬɨɞ ɩɨɞɫɬɚɧɨɜɤɢ ɩɪɢ ɪɟɲɟɧɢɢ ɫɢɫɬɟɦ) ɦɨɠɧɨ ɫɩɟɰɢɚɥɶɧɨ ɧɟ 
ɩɨɜɬɨɪɹɬɶ, ɨɧɢ ɨɬɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

Ⱦɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɪɟɲɟɧɢɣ ɡɚɞɚɱ ɩɚɪɚɝɪɚɮɚ ɠɟɥɚɬɟɥɶɧɨ ɩɨɜɬɨɪɢɬɶ 
ɩɨɧɹɬɢɟ ɭɪɚɜɧɟɧɢɹ-ɫɥɟɞɫɬɜɢɹ, ɨɩɪɟɞɟɥɟɧɢɟ ɥɨɝɚɪɢɮɦɚ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ, ɚ 
ɬɚɤɠɟ ɬɟɨɪɟɦɵ ɩɪɟɞɵɞɭɳɟɝɨ ɩɚɪɚɝɪɚɮɚ ɨ ɪɚɜɟɧɫɬɜɟ ɥɨɝɚɪɢɮɦɨɜ ɫ ɨɞɢɧɚ-
ɤɨɜɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ. ɗɬɨɦɭ ɩɨɜɬɨɪɟɧɢɸ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɢ ɫɥɟ-
ɞɭɸɳɢɟ ɡ ɚ ɞ ɚ ɧ ɢ ɹ: 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
1) 2

x 
= 32; 2) 2

x 
= 0,5; 3) 2

x 
= 7; 

4) 2
x 
= –2; 5) 2

log
2 

9 
= x + 1. 

2. ȼɵɱɢɫɥɢɬɶ: 

1) log2 48 – log2 3;      2) log6 4 + 6
1

log
24

;       3) 4
5log 125 . 

3. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
1) 2

3

log x  = –2;   2) logx 9 = 2; 

3) logx 1 = 0;   4) log8 log3 x = 0; 

5) log5 (2x – 1) = log5 7; 6) log3 x
2 
= log3 4; 

7) 2 log3 x = log3 4. 

4. ȼɵɹɫɧɢɬɶ, ɤɚɤɨɟ ɢɡ ɞɚɧɧɵɯ ɭɪɚɜɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ  
ɞɪɭɝɨɝɨ: 

1) ɭɪɚɜɧɟɧɢɹ ɢɡ ɭɩɪɚɠɧɟɧɢɹ 336; 

2) log3 x
2 
= log3 4 ɢ 2 log3 x = log3 4. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥёɧ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 19, ɡɚɞɚɱɢ 1—3 337—339 338 (3) 343—346;  

ȾɆ § 19 
№ 25—30 

2 § 19, ɡɚɞɚɱɢ 4—7 340—342 341 (3) 
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɪɟɲɟɧɢɟɦ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɚɧɚɥɨɝɢɱɧɵɯ 
ɩɪɟɞɥɨɠɟɧɧɵɦ ɜ ɭɩɪɚɠɧɟɧɢɹɯ 337—340. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 343—345. 

 

§ 20.  Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ (2 / 4 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɥɨɝɚɪɢɮ-
ɦɢɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ. 

ɉ ɟ ɪ ɜ ɵ ɣ  ɭɪɨɤ ɩɨ ɬɟɦɟ ɦɨɠɧɨ ɧɚɱɚɬɶ ɫ ɩɨɜɬɨɪɟɧɢɹ ɫɜɨɣɫɬɜ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɢ ɭɫɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ  
ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ: 

1. Ɂɚɩɢɫɚɬɶ: 

1) ɱɢɫɥɨ 1; 0; –1; 3; 
1

3
 ɜ ɜɢɞɟ ɥɨɝɚɪɢɮɦɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 2; 

2) ɱɢɫɥɨ –3; –1; 0; 
1

2
; 1 ɜ ɜɢɞɟ ɥɨɝɚɪɢɮɦɚ ɩɨ ɨɫɧɨɜɚɧɢɸ 1

3
. 

2. ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ: 

1) y = lg(x + 1);    2) y = log5(3 – x); 

3) y = ln x
2
;     4) y = 

2
1

3

log ( 1).x  

3. C ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = log2x (ɪɢɫ. 9) ɪɟɲɢɬɶ  
ɧɟɪɚɜɟɧɫɬɜɨ: 

1) log2x > 0;    2) log2 x  ≥ 1; 3) log2x ≤ 0;    4) log2x < 1. 

 

 
Ɋɢɫ. 9 

 

4. ȼɵɹɫɧɢɬɶ, ɜɨɡɪɚɫɬɚɸɳɟɣ ɢɥɢ ɭɛɵɜɚɸɳɟɣ ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ: 
1) y = log  x;    2) y = lg x; 3) y = 1log

e

x . 
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5. ɋɪɟɞɢ ɫɨɨɬɧɨɲɟɧɢɣ x < 3, x > 3, 0 < x < 3 ɜɵɛɪɚɬɶ ɭɞɨɜɥɟɬɜɨɪɹɸ-
ɳɟɟ ɧɟɪɚɜɟɧɫɬɜɭ: 

1) log5 x > log5 3; 2) log5 x < log5 3; 

3) 1 1

5 5

log log 3x ; 4) 1 1

5 5

log log 3.x  

Ɋɟɲɟɧɢɟ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ ɦɨɠɧɨ ɨɮɨɪɦɥɹɬɶ ɞɜɭɦɹ ɫɩɨ-
ɫɨɛɚɦɢ: ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɯɨɞɚ ɤ ɧɟɪɚɜɟɧɫɬɜɭ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɨ-
ɜɦɟɳɚɟɬɫɹ ɫ ɧɚɣɞɟɧɧɨɣ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ 
(ɤɚɤ ɷɬɨ ɫɞɟɥɚɧɨ ɜ ɡɚɞɚɱɟ 1 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ); ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɯɨɞɚ ɤ 
ɪɚɜɧɨɫɢɥɶɧɨɣ ɫɢɫɬɟɦɟ (ɤɚɤ ɷɬɨ ɫɞɟɥɚɧɨ ɜ ɡɚɞɚɱɚɯ 2 ɢ 3*). ɉɪɚɤɬɢɤɚ ɩɨɤɚ-
ɡɵɜɚɟɬ, ɱɬɨ ɦɟɧɶɲɟ ɨɲɢɛɨɤ ɩɪɢ ɪɟɲɟɧɢɢ ɧɟɪɚɜɟɧɫɬɜ ɭɱɚɳɢɟɫɹ ɞɨɩɭɫɤɚ-
ɸɬ, ɡɚɩɢɫɵɜɚɹ ɜɦɟɫɬɨ ɢɫɯɨɞɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ ɪɚɜɧɨɫɢɥɶɧɭɸ ɟɦɭ ɫɢɫɬɟɦɭ. 
ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ ɩɨɫɥɟ ɡɚɩɢɫɢ ɫɢɫɬɟɦɵ ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ, ɤɚɤɨɟ ɢɡ ɟё 

ɧɟɪɚɜɟɧɫɬɜ ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ. 
ɇɚɩɪɢɦɟɪ, ɧɟɪɚɜɟɧɫɬɜɨ ХШР2(x

2 – 5x + 7) > 0 ɪɚɜɧɨɫɢɥɶɧɨ ɫɢɫɬɟɦɟ 
2

2

5 7 0,

5 7 1,

x x

x x
 ɬɚɤ ɤɚɤ 0 = log2 1 ɢ 2 > 1. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɪɟɲɟɧɢɟ ɷɬɨɣ 

ɫɢɫɬɟɦɵ ɫɨɜɩɚɞɚɟɬ ɫ ɪɟɲɟɧɢɟɦ ɧɟɪɚɜɟɧɫɬɜɚ x2 – 5x + 7 > 1, ɬ. ɟ. ɧɟɪɚɜɟɧɫɬ-
ɜɚ x2 – 5x + 6 > 0 (ɟɝɨ ɪɟɲɟɧɢɹ x < 2 ɢ x > 3). Ɋɟɲɚɬɶ ɠɟ ɩɟɪɜɨɟ ɧɟɪɚɜɟɧɫɬ-
ɜɨ ɫɢɫɬɟɦɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɢɫɯɨɞɧɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ, 
ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɟɫɩɨɥɟɡɧɚɹ ɬɪɚɬɚ ɜɪɟɦɟɧɢ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸ-
ɳɢɦ:  

 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ (ɜ ɤɥɚɫɫɟ) 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 20 ɞɨ ɡɚɞɚɱɢ 2 354—356 355 (3) 
358, 360—

367; ȾɆ § 20 

№ 33, 34, 37, 
38 

2 § 20, ɡɚɞɚɱɢ  
2 ɢ 3* 

357, 359 1) log2,6(x2 –  

– 3ɯ – 9) > 0; 
2) log4(x – 2) +   

+ log4(x – 8) < 2 

 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɪɟɲɟɧɢɟɦ ɧɟɪɚɜɟɧɫɬɜ ɬɢɩɚ 356, 357. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛ-
ɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 359, 360. 
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ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (2 / 2 ɱ) 

ɇɚ ɷɬɢɯ ɭɪɨɤɚɯ ɩɨɜɬɨɪɹɸɬɫɹ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ ɢ ɥɨɝɚɪɢɮɦɢɱɟ-
ɫɤɨɣ ɮɭɧɤɰɢɢ, ɢɯ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɱɢɫɥɨɜɵɯ ɡɧɚɱɟɧɢɣ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɫɪɚɜɧɟɧɢɢ ɡɧɚɱɟɧɢɣ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤ-
ɰɢɢ, ɪɟɲɟɧɢɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. ȼɵɩɨɥɧɹɸɬɫɹ 
ɭɩɪɚɠɧɟɧɢɹ ɤ ɝɥɚɜɟ IV. 

ɋɢɥɶɧɵɦ ɭɱɚɳɢɦɫɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɥɨɠɟɧɵ ɡɚɞɚɧɢɹ ɢɡ «Ⱦɢɞɚɤɬɢɱɟ-
ɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ»: ɡɚɞɚɧɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɷɤɡɚɦɟɧɭ ɜ ɲɤɨɥɟ, ɚ ɬɚɤɠɟ 
ɡɚɞɚɧɢɹ ɞɥɹ ɢɧɬɟɪɟɫɭɸɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɣ. 
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Ƚɥɚɜɚ V. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ 
 

Ɋɚɡɞɟɥ ɲɤɨɥɶɧɨɝɨ ɤɭɪɫɚ ɦɚɬɟɦɚɬɢɤɢ, ɧɚɡɵɜɚɟɦɵɣ ɬɪɢɝɨɧɨɦɟɬɪɢɟɣ, 
ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɟɬɟɪɩɟɜɚɥ ɢɡɦɟɧɟɧɢɹ ɤɚɤ ɩɨ ɫɨɞɟɪɠɚɧɢɸ, ɬɚɤ ɢ ɩɨ ɜɪɟɦɟ-
ɧɢ ɟɝɨ ɢɡɭɱɟɧɢɹ. Ɍɚɤ, ɜ ɩɪɨɲɥɨɦ ɬɪɢɝɨɧɨɦɟɬɪɢɹ ɛɵɥɚ ɞɚɠɟ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɵɦ ɭɱɟɛɧɵɦ ɩɪɟɞɦɟɬɨɦ; ɜ ɲɤɨɥɟ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ 
ɮɨɪɦɚ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ. ȼ ɧɟɞɚɜɧɟɦ ɩɪɨɲɥɨɦ ɬɪɢɝɨɧɨɦɟɬɪɢɹ ɛɵɥɚ 
ɢɫɤɭɫɫɬɜɟɧɧɨ ɪɚɫɩɪɟɞɟɥɟɧɚ ɦɟɠɞɭ ɤɭɪɫɚɦɢ ɚɥɝɟɛɪɵ ɢ ɝɟɨɦɟɬɪɢɢ ɨɫɧɨɜ-
ɧɨɣ ɲɤɨɥɵ ɢ ɤɭɪɫɨɦ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɚɧɚɥɢɡɚ ɜ ɫɬɚɪɲɢɯ ɤɥɚɫɫɚɯ. ɋɟɣɱɚɫ 
ɜɨɡɜɪɚɳɚɟɬɫɹ ɩɪɟɠɧɢɣ ɪɚɡɭɦɧɵɣ ɩɨɪɹɞɨɤ ɟё ɢɡɭɱɟɧɢɹ: ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ 
ɢɡɭɱɚɟɬɫɹ ɬɪɢɝɨɧɨɦɟɬɪɢɹ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɚ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ ɬɪɢɝɨɧɨɦɟɬɪɢɹ 
ɫɨɫɬɚɜɥɹɟɬ ɰɟɥɨɫɬɧɵɣ ɪɚɡɞɟɥ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɚɧɚɥɢɡɚ (ɜ ɞɚɧɧɨɦ 
ɭɱɟɛɧɢɤɟ ɨɧɚ ɬɚɤ ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ). 

ȼ ɲɤɨɥɶɧɨɣ ɬɪɢɝɨɧɨɦɟɬɪɢɢ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɨɫɧɨɜɧɵɯ 
ɜɨɩɪɨɫɚ: ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɡɚɩɢɫɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɢ ɟё 

ɫɜɨɣɫɬɜɚ; ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ 
(ɜɤɥɸɱɚɹ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ) ɩɨ ɮɨɪɦɭɥɚɦ ɤɚɤ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦ, ɬɚɤ ɢ 
ɫɨɛɫɬɜɟɧɧɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɦ ɢ, ɧɚɤɨɧɟɰ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤ-
ɰɢɢ (ɩɪɹɦɵɟ ɢ ɢɧɨɝɞɚ ɨɛɪɚɬɧɵɟ). 

ɉɟɪɜɚɹ ɩɪɨɛɥɟɦɚ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ 
ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɢɥɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ. ȼ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ ɨɧɢ ɨɩɪɟɞɟ-
ɥɹɥɢɫɶ ɞɥɹ ɭɝɥɨɜ ɬɪɟɭɝɨɥɶɧɢɤɚ, ɢɡɦɟɪɹɟɦɵɯ ɜ ɝɪɚɞɭɫɚɯ (ɝɪɚɞɭɫɨɦ ɧɚɡɵɜɚ-

ɟɬɫɹ ɭɝɨɥ, ɪɚɜɧɵɣ 1

180
 ɞɨɥɢ ɪɚɡɜёɪɧɭɬɨɝɨ ɭɝɥɚ). ɂɫɬɨɪɢɱɟɫɤɢ ɬɚɤɨɟ ɢɡɦɟ-

ɪɟɧɢɟ ɭɝɥɨɜ ɛɵɥɨ ɫɜɹɡɚɧɨ ɫ ɲɟɫɬɢɞɟɫɹɬɟɪɢɱɧɨɣ ɫɢɫɬɟɦɨɣ ɢɫɱɢɫɥɟɧɢɹ ɢ 
ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɜ ɚɫɬɪɨɧɨɦɢɢ. 

ɂɡɦɟɪɟɧɢɟ ɭɝɥɨɜ ɜ ɪɚɞɢɚɧɚɯ ɬɟɫɧɨ ɫɜɹɡɚɧɨ ɫ ɞɜɢɠɟɧɢɟɦ ɬɨɱɤɢ ɩɨ ɨɤ-
ɪɭɠɧɨɫɬɢ. ȿɫɥɢ ɪɚɞɢɭɫ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɟɧ ɟɞɢɧɢɰɟ, ɚ ɭɝɨɥ ɪɚɫɫɦɚɬɪɢɜɚɟɬ-
ɫɹ ɤɚɤ ɦɟɪɚ ɜɪɚɳɟɧɢɹ, ɬɨ ɡɚ ɟɞɢɧɢɰɭ ɢɡɦɟɪɟɧɢɹ ɛɟɪёɬɫɹ ɰɟɧɬɪɚɥɶɧɵɣ 
ɭɝɨɥ, ɞɥɢɧɚ ɞɭɝɢ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ ɪɚɞɢɭɫɭ, ɬ. ɟ. ɟɞɢɧɢɰɟ. Ɍɟɪɦɢɧ «ɪɚɞɢɚɧ» 
ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɥɚɬɢɧɫɤɨɝɨ ɫɥɨɜɚ radius — ɥɭɱ, ɫɩɢɰɚ ɤɨɥɟɫɚ. 

Ɍɚɤ ɤɚɤ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɢ ɬɨɱɤɚɦɢ ɟɞɢɧɢɱɧɨɣ ɨɤ-
ɪɭɠɧɨɫɬɢ ɫɭɳɟɫɬɜɭɟɬ ɨɞɧɨɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ, ɬɨ ɤɚɠɞɨɦɭ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɦɭ ɱɢɫɥɭ ɦɨɠɧɨ ɫɨɩɨɫɬɚɜɢɬɶ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠ-
ɧɨɫɬɢ, ɬ. ɟ. ɟё ɤɨɫɢɧɭɫ ɢ ɫɢɧɭɫ. ɇɚɩɪɢɦɟɪ, ɱɢɫɥɭ  ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɨɱɤɚ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ (МШs ; sin ), ɬ. ɟ. ɬɨɱɤɚ (–1; 0). 

ɇɚɢɦɟɧɨɜɚɧɢɟ «ɪɚɞɢɚɧ» ɨɛɵɱɧɨ ɨɩɭɫɤɚɸɬ. Ɍɟɦ ɫɚɦɵɦ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɵɟ ɱɢɫɥɚ, ɟɫɥɢ ɷɬɨ ɧɭɠɧɨ, ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-

ɫɤɨɣ ɮɨɪɦɟ. ɇɚɩɪɢɦɟɪ, ɱɢɫɥɨ 1 ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɚɤ ЭР 
4

, sin 
2

 

ɢɥɢ sТЧ2
 α + cos

2
 α , ɝɞɟ α — ɥɸɛɨɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ. ɗɬɨ ɨɤɚɡɵɜɚɟɬɫɹ 

ɭɞɨɛɧɵɦ ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɪɚɡɥɢɱɧɵɯ ɜɵɪɚɠɟɧɢɣ, ɪɟɲɟɧɢɢ ɭɪɚɜɧɟ-
ɧɢɣ ɢ ɡɚɩɢɫɢ ɧɟɤɨɬɨɪɵɯ ɮɨɪɦɭɥ ɝɟɨɦɟɬɪɢɢ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 
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ɇɚɩɪɢɦɟɪ, ɞɥɢɧɚ ɞɭɝɢ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɚ R ɜ α ɪɚɞɢɚɧ ɪɚɜɧɚ αR; ɨɞɢɧ ɢɡ 

ɡɚɦɟɱɚɬɟɥɶɧɵɯ ɩɪɟɞɟɥɨɜ sin
lim
x

x

x
 = 1, ɝɞɟ x ɜɵɪɚɠɟɧ ɜ ɪɚɞɢɚɧɧɨɣ ɦɟɪɟ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ  
ɱɢɫɥɚ α, ɟɫɬɟɫɬɜɟɧɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɫɚɦɵɟ ɩɪɨɫɬɵɟ ɭɪɚɜɧɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ 
ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɱɢɫɥɨ α, ɟɫɥɢ ɫɢɧɭɫ ɢɥɢ ɤɨɫɢɧɭɫ ɟɝɨ ɢɡɜɟɫɬɟɧ, ɧɚɩɪɢɦɟɪ 
ɭɪɚɜɧɟɧɢɹ sТЧ α = 0, cos α = 1 ɢ ɬ. ɩ. ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɧɟɢɡɜɟɫɬ-
ɧɨɝɨ ɩɨ ɬɪɚɞɢɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɭɤɜɚ x, ɬɨ ɷɬɢ ɭɪɚɜɧɟɧɢɹ ɡɚɩɢɫɵɜɚɸɬ ɤɚɤ 
ɨɛɵɱɧɨ: sТЧ x = 0, cos x = 1 ɢ ɬ. ɩ. Ɋɟɲɟɧɢɟ ɷɬɢɯ ɭɪɚɜɧɟɧɢɣ ɥɟɝɤɨ ɧɚɣɬɢ ɫ 
ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. Ɍɚɤ, ɪɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ sТЧ x = 0 ɨɡɧɚɱɚ-
ɟɬ ɭɫɬɚɧɨɜɢɬɶ, ɤɚɤɢɟ ɬɨɱɤɢ ɨɤɪɭɠɧɨɫɬɢ ɢɦɟɸɬ ɨɪɞɢɧɚɬɵ, ɪɚɜɧɵɟ ɧɭɥɸ. 
ɇɚ ɨɤɪɭɠɧɨɫɬɢ ɢɦɟɸɬɫɹ ɞɜɟ ɬɚɤɢɟ ɬɨɱɤɢ: (1; 0) ɢ (–1; 0), ɚ ɬɚɤɠɟ ɜɫɟ ɬɨɱ-
ɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɧɚɣɞɟɧɧɵɯ ɩɨɜɨɪɨɬɨɦ ɧɚ ɭɝɥɵ, ɤɪɚɬɧɵɟ 2π, ɬ. ɟ. x =  

= 0 + 2πk ɢ x = π + 2πk, k  Z. Ɉɛɴɟɞɢɧɹɹ ɷɬɢ ɪɚɜɟɧɫɬɜɚ ɜ ɨɞɧɨ, ɩɨɥɭɱɚɟɦ  
x = πk, k  Z. 

ȼɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɡɧɚɤɨɜ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɩɨ ɱɟɬ-
ɜɟɪɬɹɦ ɹɜɥɹɟɬɫɹ ɫɥɟɞɫɬɜɢɟɦ ɫɢɦɦɟɬɪɢɢ ɬɨɱɟɤ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ. ɇɚɩɪɢɦɟɪ, ɪɚɜɟɧɫɬɜɨ МШs (–α) = cos α ɫɥɟɞɭɟɬ 
ɢɡ ɫɢɦɦɟɬɪɢɢ ɬɨɱɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɢɫɥɚɦ α ɢ –α ɨɬɧɨɫɢɬɟɥɶɧɨ  
ɨɫɢ Ox. 

Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ, ɬɚɧɝɟɧɫɨɦ ɢ ɤɨɬɚɧɝɟɧɫɨɦ 
ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɱɢɫɥɚ ɢɥɢ ɭɝɥɚ ɫɥɟɞɭɟɬ ɢɡ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɵ 
ɡɚɩɢɫɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ ɤɚɤ ɤɨɨɪ-
ɞɢɧɚɬɵ ɬɨɱɤɢ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. Ɍɚɤ, ɨɫɧɨɜɧɨɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ 
ɬɨɠɞɟɫɬɜɨ sin

2
 α + cos

2
 α = 1 ɟɫɬɶ ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ 

ɮɨɪɦɚ ɡɚɩɢɫɢ ɭɪɚɜɧɟɧɢɹ ɨɤɪɭɠɧɨɫɬɢ x2 
+ y

2 
= 1. Ɋɚɜɟɧɫɬɜɨ sТЧ2

 α + cos
2
 α =  

= 1 ɹɜɥɹɟɬɫɹ ɬɨɠɞɟɫɬɜɨɦ, ɬɚɤ ɤɚɤ ɥɸɛɚɹ ɬɨɱɤɚ (cos α; sin α) ɩɪɢɧɚɞɥɟɠɢɬ 
ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. Ɋɚɜɟɧɫɬɜɨ ЭР α ctg α = 1 ɹɜɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ ɜ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ ɫɜɨɣɫɬɜɚ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ ɱɢɫɟɥ 1
a b

b a
 ɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɚɧɝɟɧɫɚ ɢ ɤɨɬɚɧɝɟɧɫɚ. Ɋɚɜɟɧɫɬɜɨ tg α ctg α = 1 ɬɚɤɠɟ ɹɜɥɹɟɬ-

ɫɹ ɬɨɠɞɟɫɬɜɨɦ, ɧɨ ɬɨɥɶɤɨ ɧɚ ɦɧɨɠɟɫɬɜɟ ,
2

k
 k  Z, ɬɚɤ ɤɚɤ ɡɧɚɦɟɧɚ-

ɬɟɥɶ ɞɪɨɛɢ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɟɧ ɧɭɥɸ. Ʉ ɬɚɤɢɦ ɠɟ ɬɨɠɞɟɫɬɜɚɦ ɧɚ ɦɧɨɠɟ-

ɫɬɜɟ ɩɪɢɧɚɞɥɟɠɚɬ ɮɨɪɦɭɥɵ 1 + tg
2 α = 

2

1

cos
, 1 + ctg

2
 α = 

2

1

sin
 ɢ ɬ. ɞ. 

ȼɫɩɨɦɧɢɦ, ɱɬɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɬɟɩɟɧɟɣ ɱɢɫɟɥ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɢ 

ɫɜɨɣɫɬɜɚ ap + q 
= a

p · aq
, a

p – q 
= 

p

q

a

a
. Ⱥɧɚɥɨɝɢɱɧɵɟ ɫɜɨɣɫɬɜɚ ɫɩɪɚɜɟɞɥɢɜɵ ɢ 

ɞɥɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ. ɗɬɢ ɫɜɨɣɫɬɜɚ ɧɚɡɵɜɚɸɬ ɮɨɪɦɭɥɚɦɢ ɫɥɨ-
ɠɟɧɢɹ. ɉɪɚɤɬɢɱɟɫɤɢ ɨɧɢ ɜɵɪɚɠɚɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɤɨɨɪɞɢɧɚɬɚɦɢ 
ɫɭɦɦɵ ɢɥɢ ɪɚɡɧɨɫɬɢ ɞɜɭɯ ɱɢɫɟɥ α ɢ β ɱɟɪɟɡ ɤɨɨɪɞɢɧɚɬɵ ɱɢɫɟɥ α ɢ β. 
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Ɉɛɵɱɧɨ ɮɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ ɞɨɤɚɡɵɜɚɸɬɫɹ ɞɥɹ ɤɨɫɢɧɭɫɚ ɫɭɦɦɵ ɢɥɢ ɪɚɡ-
ɧɨɫɬɢ, ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɮɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ ɩɨɥɭɱɚɸɬɫɹ ɤɚɤ ɫɥɟɞɫɬɜɢɹ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɜɵɜɨɞɚ ɮɨɪɦɭɥ ɫɥɨɠɟɧɢɹ. ȼ ɭɱɟɛ-
ɧɢɤɟ ɩɪɢɜɨɞɢɬɫɹ ɫɩɨɫɨɛ, ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɫɜɨɣɫɬɜɚ ɩɨɜɨɪɨɬɚ ɧɚ ɭɝɨɥ α + β 

ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɩɨɜɨɪɨɬɨɜ ɧɚ ɭɝɥɵ α ɢ β ɢ ɧɚ ɫɜɨɣɫɬɜɨ 
ɫɨɯɪɚɧɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɩɪɢ ɩɨɜɨɪɨɬɟ. 

Ɏɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɰɟɧɬɪɚɥɶɧɵɦɢ ɮɨɪɦɭɥɚɦɢ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɢ, ɬɚɤ ɤɚɤ ɜɫɟ ɞɪɭɝɢɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɤɚɤ ɫɥɟɞɫɬɜɢɹ: ɮɨɪɦɭɥɵ 
ɞɜɨɣɧɨɝɨ ɢ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɨɜ, ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɫɭɦɦɵ ɢ ɪɚɡɧɨɫɬɢ ɜ ɩɪɨɢɡɜɟɞɟɧɢɟ. ɇɚɩɪɢɦɟɪ, ɮɨɪɦɭɥɚ ɬɚɧɝɟɧɫɚ ɞɜɨɣɧɨɝɨ 
ɭɝɥɚ ɫɥɟɞɭɟɬ ɢɡ ɮɨɪɦɭɥɵ ɬɚɧɝɟɧɫɚ ɫɭɦɦɵ, ɮɨɪɦɭɥɚ ɬɚɧɝɟɧɫɚ ɩɨɥɨɜɢɧɧɨɝɨ 
ɭɝɥɚ ɫɥɟɞɭɟɬ ɢɡ ɮɨɪɦɭɥɵ ɬɚɧɝɟɧɫɚ ɞɜɨɣɧɨɝɨ ɭɝɥɚ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɱɟɪɟɡ  

tg 
2

 ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ sТЧ α, cos α ɢ ЭР α ɜ ɜɢɞɟ ɜɵɪɚɠɟɧɢɣ, ɧɟ ɫɨɞɟɪɠɚɳɢɯ 

ɤɨɪɧɟɣ. 
ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɩɨɫɨɛɚɯ ɨɩɢɫɚɧɢɹ ɹɜɥɟɧɢɣ ɪɟɚɥɶɧɨɝɨ 

ɦɢɪɚ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɹɡɵɤɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɬɟɪɦɢɧɚɯ ɬɪɢɝɨɧɨɦɟɬɪɢɢ; 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɩɨɧɹɬɢɹɯ ɬɪɢɝɨɧɨɦɟɬɪɢɢ ɤɚɤ ɦɚ-

ɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɩɢɫɵɜɚɬɶ ɩɪɨɰɟɫɫɵ, ɢɡɭɱɚɟɦɵɟ 
ɮɢɡɢɤɨɣ, ɷɤɨɧɨɦɢɤɨɣ ɢ ɞɪɭɝɢɦɢ ɧɚɭɤɚɦɢ; 

— ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɨɧɹɬɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɩɨɫɪɟɞɫɬ-
ɜɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɨɩɪɟɞɟɥɹɬɶ ɢ ɢɫɫɥɟɞɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɫɢɧɭɫɚ, 
ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ, ɤɨɬɚɧɝɟɧɫɚ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ, ɢɫɩɨɥɶɡɭɹ ɨɞɧɨ-
ɡɧɚɱɧɨɟ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɢ ɬɨɱɤɚɦɢ ɨɤɪɭɠ-
ɧɨɫɬɢ; 

— ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɬɨɠɞɟɫɬɜ ɩɪɢ ɜɵɱɢɫ-
ɥɟɧɢɹɯ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɪɟɲɟɧɢɢ ɩɪɨ-
ɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɷɬɨɦ ɞɨɤɚɡɚɬɟɥɶ-
ɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɨ ɭɫɜɨɟɧɢɸ ɢ ɩɪɢɦɟɧɟɧɢɸ ɡɧɚɧɢɣ ɬɪɢɝɨɧɨɦɟɬɪɢɢ ɤɚɤ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɦɨɞɟɥɢ ɪɟɚɥɶɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɭɱɟɛɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɝɨɬɨɜɧɨɫɬɢ ɤ ɩɨɢɫɤɭ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɢɧ-
ɮɨɪɦɚɰɢɢ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ; 

— ɪɚɡɜɢɬɢɟ ɝɨɬɨɜɧɨɫɬɢ ɭɱɚɳɢɯɫɹ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɬɜɨɪɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ; 
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— ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ ɭɱɟɛɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ. 

ȼ ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  V  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 
ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɢ ɨɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ, ɜɵ-
ɪɚɠɚɸɳɢɟ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ, ɚ ɬɚɤɠɟ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟ-
ɧɢɹ ɬɢɩɚ 546—556 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 558—560. 

 

§ 21. Ɋɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ (1 / 1 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɫɨɨɬɜɟɬɫɬɜɢ-
ɟɦ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɩɪɹɦɨɣ ɢ ɨɤɪɭɠɧɨɫɬɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɪɚɞɢɚɧɚ; 

ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
Ⱦɥɹ ɦɧɨɝɢɯ ɭɱɚɳɢɯɫɹ ɬɪɚɞɢɰɢɨɧɧɨ ɫɥɨɠɧɵɦ ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɢ ɬɨɱɤɚɦɢ ɨɤɪɭɠɧɨɫɬɢ. 
Ɇɟɬɨɞɢɱɟɫɤɢɣ ɩɪɢёɦ «ɧɚɦɚɬɵɜɚɧɢɹ» ɧɢɬɢ, ɢɡɨɛɪɚɠɚɸɳɟɣ ɱɢɫɥɨɜɭɸ 
ɩɪɹɦɭɸ, ɧɚ ɨɤɪɭɠɧɨɫɬɶ ɟɞɢɧɢɱɧɨɝɨ ɪɚɞɢɭɫɚ ɩɪɢɡɜɚɧ ɩɨɦɨɱɶ ɭɱɚɳɢɦɫɹ 
ɨɫɨɡɧɚɬɶ, ɱɬɨ ɤɚɠɞɨɣ ɬɨɱɤɟ ɩɪɹɦɨɣ ɧɚɣɞёɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɬɨɱɤɚ ɧɚ 
ɨɤɪɭɠɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɠɞɨɦɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ ɱɢɫɥɭ ɧɚɣɞёɬɫɹ 
ɦɟɫɬɨ ɧɚ ɨɤɪɭɠɧɨɫɬɢ, ɩɪɢɱёɦ ɤɚɠɞɨɣ ɬɨɱɤɟ ɨɤɪɭɠɧɨɫɬɢ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬ-
ɜɨɜɚɬɶ ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɱɢɫɟɥ. Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɛ ɭɫɬɚɧɨɜɥɟɧɢɢ 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɟɠɞɭ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɱɢɫɥɨɦ ɢ ɬɨɱɤɚɦɢ ɨɤɪɭɠɧɨɫɬɢ ɭɱɚ-
ɳɢɟɫɹ ɛɭɞɭɬ ɝɨɜɨɪɢɬɶ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɪɨɤɟ. ɋɟɣɱɚɫ ɜɚɠɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟ-
ɫɹ ɩɨɧɹɥɢ, ɱɬɨ ɧɨɜɚɹ ɦɟɪɚ ɭɝɥɚ ɤɚɤ ɪɚɡ ɢ ɩɨɦɨɝɚɟɬ ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɨɟ ɫɨɨɬ-
ɜɟɬɫɬɜɢɟ. 

Ɂɧɚɤɨɦɫɬɜɨ ɫ ɧɨɜɨɣ ɟɞɢɧɢɰɟɣ ɢɡɦɟɪɟɧɢɹ ɭɝɥɨɜ ɨɩɢɪɚɟɬɫɹ ɧɚ ɢɡɜɟɫɬ-
ɧɭɸ ɢɡ ɤɭɪɫɚ ɝɟɨɦɟɬɪɢɢ ɬɟɨɪɟɦɭ ɨ ɬɨɦ, ɱɬɨ ɦɟɪɚ ɞɭɝɢ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɚ 
ɦɟɪɟ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ, ɨɩɢɪɚɸɳɟɝɨɫɹ ɧɚ ɷɬɭ ɞɭɝɭ. Ɍɚɤ ɤɚɤ ɬɨɱɤɟ ɩɪɹɦɨɣ 
ɫ ɤɨɨɪɞɢɧɚɬɨɣ 1 ɫɬɚɜɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɨɱɤɚ M1 ɨɤɪɭɠɧɨɫɬɢ, ɦɟɪɭ ɞɭɝɢ 
PM1 ɟɫɬɟɫɬɜɟɧɧɨ ɩɪɢɧɹɬɶ ɡɚ 1, ɬɚɤ ɠɟ ɤɚɤ ɢ ɦɟɪɭ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ POM1, 

ɤɨɬɨɪɵɣ ɧɚ ɧɟё ɨɩɢɪɚɟɬɫɹ. 
ȼɚɠɧɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɬɨ, ɱɬɨ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɭɝɥɚ  

ɜ 1 ɪɚɞɢɚɧ ɪɟɱɶ ɢɞёɬ ɨɛ ɨɤɪɭɠɧɨɫɬɢ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɪɚɞɢɭɫɚ ɢ ɞɥɢɧɟ ɞɭɝɢ, 
ɪɚɜɧɨɣ ɷɬɨɦɭ ɪɚɞɢɭɫɭ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɟɞɥɨɠɢɬɶ ɲɤɨɥɶɧɢɤɚɦ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨ ɩɨɹɫɧɢɬɶ, ɩɨɱɟɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɜ 1 ɪɚɞɢɚɧ ɞɥɢɧɚ ɪɚɞɢɭɫɚ 

ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ. ɂɡɨɛɪɚɠɟɧɢɟ ɞɜɭɯ ɢɥɢ ɬɪёɯ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ ɨɤɪɭɠ-
ɧɨɫɬɟɣ, ɪɚɞɢɭɫ ɨɞɧɨɣ ɢɡ ɤɨɬɨɪɵɯ ɪɚɜɟɧ 1, ɩɪɟɞɨɬɜɪɚɬɢɬ ɨɲɢɛɤɢ ɜ ɮɨɪɦɢ-
ɪɨɜɚɧɢɢ ɩɨɧɹɬɢɹ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɭɝɥɚ. 

ɇɟ ɫɥɟɞɭɟɬ ɬɪɟɛɨɜɚɬɶ ɡɚɭɱɢɜɚɧɢɹ ɮɨɪɦɭɥ ɩɟɪɟɜɨɞɚ ɪɚɞɢɚɧ ɜ ɝɪɚɞɭɫɵ 
ɢ ɨɛɪɚɬɧɨ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɩɨɧɹɥɢ ɢɯ ɫɦɵɫɥ ɢ ɡɚɩɨɦɧɢɥɢ 
ɪɚɞɢɚɧɧɵɟ ɦɟɪɵ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɭɝɥɨɜ. ɇɚ ɫɚɦɨɦ ɞɟɥɟ ɞɥɹ ɩɪɚɤɬɢ-
ɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɩɟɪɟɜɨɞɟ ɭɝɥɨɜ ɢɡ ɨɞɧɨɣ ɦɟɪɵ ɜ ɞɪɭɝɭɸ ɞɨɫ-
ɬɚɬɨɱɧɨ ɡɚɩɨɦɧɢɬɶ ɫɨɨɬɧɨɲɟɧɢɟ π ɪɚɞ = 180° ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɨ-
ɫɬɚɜɥɹɬɶ ɩɪɨɩɨɪɰɢɢ, ɡɚɩɢɫɵɜɚɹ ɢɯ ɬɚɤ: 
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1) π ɪɚɞ – 180°,                     2) π ɪɚɞ – 180°, 

 x ɪɚɞ  – 30°,                         
3

 ɪɚɞ – x°, 

ɨɬɤɭɞɚ x = 
30

180
 = 

6
;       ɨɬɤɭɞɚ x° = 

180
3  = 

180

3
 = 60°. 

 

ɉɨɷɬɨɦɭ ɪɟɲɟɧɢɟ ɡɚɞɚɱ 1 ɢ 2 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɟɳё 

ɢ ɜ ɬɚɤɨɦ ɜɢɞɟ. Ɋɟɲɟɧɢɟ ɭɩɪɚɠɧɟɧɢɣ 407 ɢ 408 ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɡɚɩɢɫɵ-
ɜɚɬɶ ɥɸɛɵɦ ɭɞɨɛɧɵɦ ɫɩɨɫɨɛɨɦ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ 3 ɢ 4, ɜ ɤɨɬɨɪɵɯ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɭɞɨɛɫɬɜɨ ɩɪɢɦɟɧɟ-
ɧɢɹ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɭɝɥɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɞɥɢɧɵ ɞɭɝɢ ɨɤɪɭɠɧɨɫɬɢ ɢ ɩɥɨ-
ɳɚɞɢ ɤɪɭɝɨɜɨɝɨ ɫɟɤɬɨɪɚ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ ɪɚɫɫɦɨɬ-
ɪɟɬɶ ɩɨ ɯɨɞɭ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɨ ɣ  ɪɚɛɨɬɵ ɫ ɭɱɟɛɧɢɤɨɦ. ɉɪɢɦɟɧɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ ɦɨɠɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ, ɧɚɩɪɢɦɟɪ, 
ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ ɩɟɪɜɵɯ ɞɜɭɯ ɫɬɨɥɛɰɨɜ ɬɚɛɥɢɰɵ ɜ ɭɩɪɚɠɧɟɧɢɢ 415. 

ȿɫɥɢ ɤɥɚɫɫ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɩɨɫɥɟ 
ɢɡɭɱɟɧɢɹ ɡɚɞɚɱ 3 ɢ 4 ɫ ɩɨɦɨɳɶɸ ɭɱɢɬɟɥɹ ɦɨɠɧɨ ɪɟɲɢɬɶ ɬɨɥɶɤɨ ɡɚɞɚɱɭ 
410. 

ɍɩɪɚɠɧɟɧɢɟ 408 (4—6) ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɟɨɞɨɥɟɧɢɸ ɥɨɠɧɨɝɨ ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ ɦɟɪɚ ɭɝɥɚ, ɜɵɪɚɠɟɧɧɚɹ ɜ ɪɚɞɢɚɧɚɯ, ɟɫɬɶ ɱɢɫɥɨ, ɤɪɚɬ-

ɧɨɟ ɱɢɫɥɭ π ɢɥɢ 
2

, ɩɨɷɬɨɦɭ ɠɟɥɚɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ɟɝɨ ɧɚ ɭɪɨɤɟ. ɋ ɷɬɨɣ 

ɠɟ ɰɟɥɶɸ ɩɨɥɟɡɧɨ ɜɵɩɨɥɧɢɬɶ ɬɚɤɨɟ, ɧɚɩɪɢɦɟɪ, ɭɩɪɚɠɧɟɧɢɟ: 
ɋɪɚɜɧɢɬɶ ɭɝɥɵ α ɢ β, ɜɵɪɚɠɟɧɧɵɟ ɜ ɪɚɞɢɚɧɚɯ, ɟɫɥɢ: 
1) α = 2π, β = 6,3; 

2) α = 
2

π, β = 4,75. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɞɢɚɧɚ ɢ ɭɦɟɬɶ ɩɟɪɟɜɨɞɢɬɶ ɪɚɞɢɚɧɧɭɸ ɦɟɪɭ ɭɝɥɚ ɜ 
ɝɪɚɞɭɫɵ ɢ ɨɛɪɚɬɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɚɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɚɤ 407, 408.  

ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 412, 413. 

 

§ 22. ɉɨɜɨɪɨɬ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ  
(2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɩɨɜɨ-
ɪɨɬɚ ɬɨɱɤɢ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɧɚ ɭɝɨɥ α ɢ 
ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ ɨɤɪɭɠɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɞɚɧɧɨɦɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ ɱɢɫɥɭ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɩɪɢɦɟɧɟɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɩɨɡɧɚɧɢɹ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ. 
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ɉɪɢ ɢɡɭɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɭɱɚɳɢɟɫɹ ɩɪɨɞɨɥɠɚɸɬ ɡɧɚɤɨ-
ɦɢɬɶɫɹ ɫ ɨɤɪɭɠɧɨɫɬɶɸ ɤɚɤ ɦɟɫɬɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɱɢɫɥɚɦ. 

ɇɨ ɬɟɩɟɪɶ ɷɬɚ ɨɤɪɭɠɧɨɫɬɶ ɩɨɦɟɳɚɟɬɫɹ ɧɚ ɤɨɨɪɞɢɧɚɬɧɭɸ ɩɥɨɫɤɨɫɬɶ 
ɬɚɤ, ɱɬɨ ɰɟɧɬɪ ɨɤɪɭɠɧɨɫɬɢ ɫɨɜɩɚɞɚɟɬ ɫ ɧɚɱɚɥɨɦ ɤɨɨɪɞɢɧɚɬ. Ɍɚɤ ɤɚɤ ɪɚɞɢɭɫ 
ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɟɧ 1, ɟё ɧɚɡɵɜɚɸɬ ɟɞɢɧɢɱɧɨɣ. ȼɚɠɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɧɟ 
ɜɨɫɩɪɢɧɢɦɚɥɢ ɟɞɢɧɢɱɧɭɸ ɨɤɪɭɠɧɨɫɬɶ ɤɚɤ ɧɟɱɬɨ ɧɨɜɨɟ: ɷɬɨ ɬɚ ɠɟ ɨɤɪɭɠ-
ɧɨɫɬɶ, ɱɬɨ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɧɚ ɩɪɨɲɥɨɦ ɭɪɨɤɟ, ɢ ɧɚ ɧɟɣ ɦɵ ɩɵɬɚɥɢɫɶ ɪɚɫ-
ɩɨɥɨɠɢɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ. Ʉɨɨɪɞɢɧɚɬɧɚɹ ɩɥɨɫɤɨɫɬɶ ɩɨɦɨɠɟɬ ɧɚɣɬɢ 
ɦɟɫɬɨ ɤɚɠɞɨɝɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ɧɚ ɨɤɪɭɠɧɨɫɬɢ. ɉɪɢёɦ, ɜɵɛɪɚɧɧɵɣ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɚɤɨɝɨ ɦɟɫɬɚ, — ɩɨɜɨɪɨɬ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢ-

ɧɚɬ — ɜɩɨɥɧɟ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɧɚɝɥɹɞɧɵɦɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦɢ ɨ «ɧɚɦɚɬɵɜɚ-
ɧɢɢ» ɱɢɫɥɨɜɨɣ ɨɫɢ ɧɚ ɨɤɪɭɠɧɨɫɬɶ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 
ɞɨɥɠɧɨ ɢɞɬɢ ɛɟɡ ɬɨɪɨɩɥɢɜɨɫɬɢ, ɫɬɪɨɝɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɩɚɪɚɝɪɚ-
ɮɚ ɢ ɚɤɬɢɜɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɢɫɭɧɤɨɜ 47—55 ɭɱɟɛɧɢɤɚ, ɤɨɬɨɪɵɟ ɦɨɠ-
ɧɨ ɩɪɨɞɭɛɥɢɪɨɜɚɬɶ ɧɚ ɬɟɯɧɢɱɟɫɤɢɯ ɚɭɞɢɨ-ɜɢɡɭɚɥɶɧɵɯ ɫɪɟɞɫɬɜɚɯ ɨɛɭɱɟɧɢɹ. 

ɉɪɟɠɞɟ ɱɟɦ ɜɜɨɞɢɬɶ ɩɨɧɹɬɢɟ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢ-
ɧɚɬ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɜɬɨɪɢɬɶ ɦɚɬɟɪɢɚɥ ɩɪɟɞɵɞɭɳɟɝɨ ɩɚɪɚɝɪɚɮɚ, ɢɫɩɨɥɶ-
ɡɭɹ ɫɥɟɞɭɸɳɢɟ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɹ: 

1. ɇɚɣɬɢ ɪɚɞɢɚɧɧɭɸ ɦɟɪɭ ɭɝɥɚ 30°; 45°; 60°; 90°; 135°. 
2. Ⱦɚɧɚ ɨɤɪɭɠɧɨɫɬɶ ɫ ɰɟɧɬɪɨɦ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ ɢ ɪɚɞɢɭɫɨɦ, ɪɚɜ-

ɧɵɦ 1. 
1) ɉɨɫɬɪɨɢɬɶ ɭɝɨɥ ɫ ɜɟɪɲɢɧɨɣ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ, ɟɫɥɢ ɨɞɧɚ ɢɡ ɟɝɨ 

ɫɬɨɪɨɧ ɫɨɜɩɚɞɚɟɬ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɫɢ Ox, ɚ ɭɝɨɥ ɢɦɟɟɬ 

ɪɚɞɢɚɧɧɭɸ ɦɟɪɭ π; ; ; ; .
2 4 3 6

 

2) ɍɫɬɚɧɨɜɢɬɶ, ɝɞɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ȼ ɞɭɝɢ Ⱥȼ, ɟɫɥɢ  
Ⱥ(1; 0), ɚ ɞɥɢɧɚ ɞɭɝɢ ɪɚɜɧɚ 1; 2; 3; 4; 5. 

3) ɇɚɣɬɢ ɪɚɞɢɚɧɧɭɸ ɦɟɪɭ ɭɝɥɚ, ɨɩɢɪɚɸɳɟɝɨɫɹ ɧɚ ɤɚɠɞɭɸ ɢɡ ɞɭɝ, ɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ ɜ ɡɚɞɚɧɢɢ 2. 

ȿɫɬɟɫɬɜɟɧɧɨ, ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ: ɱɬɨ ɷɬɨ ɡɚ ɭɝɨɥ, ɪɚɞɢɚɧɧɚɹ ɦɟɪɚ ɤɨ-
ɬɨɪɨɝɨ ɪɚɜɧɚ 4; 5? ȼɜɨɞɢɬɫɹ ɩɨɧɹɬɢɟ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪ-
ɞɢɧɚɬ. Ɂɞɟɫɶ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɬɨ, ɱɬɨ, ɝɨɜɨɪɹ 
ɨɛ ɭɝɥɟ, ɦɟɪɚ ɤɨɬɨɪɨɝɨ ɛɨɥɶɲɟ π ɪɚɞ, ɦɵ ɧɟ ɜɫɬɭɩɚɟɦ ɜ ɩɪɨɬɢɜɨɪɟɱɢɟ ɫ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɭɝɥɚ, ɢɡɜɟɫɬɧɵɦ ɢɡ ɤɭɪɫɚ ɝɟɨɦɟɬɪɢɢ: ɢɦɟɟɬɫɹ ɜ ɜɢɞɭ, ɱɬɨ 
ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɧɟ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɮɢɝɭɪɚ, ɚ ɦɟɪɚ ɭɝɥɚ. 

ɉɪɢɦɟɪɵ 1—4 ɩɨɜɨɪɨɬɨɜ ɧɚ ɫ. 122 ɭɱɟɛɧɢɤɚ ɦɨɠɧɨ ɞɨɩɨɥɧɢɬɶ ɫɥɟ-
ɞɭɸɳɢɦɢ: 

5) ɉɪɢ ɩɨɜɨɪɨɬɟ ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ 3,5 ɪɚɞɢɚɧɚ ɩɨɥɭɱɚɟɬɫɹ ɬɨɱɤɚ, 

ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ III ɱɟɬɜɟɪɬɢ: π < 3,5 < 
2

π. 

6) ɉɪɢ ɩɨɜɨɪɨɬɟ ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ 7 ɪɚɞɢɚɧ ɬɨɱɤɚ ɫɨɜɟɪɲɢɬ ɩɨɥ-
ɧɵɣ ɨɛɨɪɨɬ, ɬ. ɟ. ɩɪɨɣɞёɬ ɩɭɬɶ 2π ≈ 6,28 ɪɚɞɢɚɧɚ, ɢ ɟɳё ɩɪɨɞɜɢɧɟɬɫɹ ɩɨ 
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ɞɭɝɟ, ɞɥɢɧɚ ɤɨɬɨɪɨɣ ɦɟɧɶɲɟ ɱɟɦ 
2

 ≈ 1,57 ɪɚɞɢɚɧɚ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧɚ 

ɨɤɚɠɟɬɫɹ ɜ I ɱɟɬɜɟɪɬɢ. ȼ ɷɬɨɣ ɠɟ ɱɟɬɜɟɪɬɢ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧɚ ɬɨɱɤɚ, ɤɨɬɨ-
ɪɚɹ ɩɪɨɲɥɚ ɩɭɬɶ 13,1 ɪɚɞɢɚɧɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɫɨɜɟɪɲɢɥɚ ɞɜɚ ɩɨɥɧɵɯ ɨɛɨɪɨɬɚ 

ɢ ɩɭɬɶ, ɦɟɧɶɲɢɣ ɱɟɬɜɟɪɬɢ ɨɛɨɪɨɬɚ (ɦɟɧɶɲɟ 
2

). 

ɉɨɞɨɛɧɵɟ ɩɪɢɦɟɪɵ ɩɨɥɟɡɧɵ ɞɥɹ ɭɫɜɨɟɧɢɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɫɜɹɡɚɧɧɨɝɨ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɢ ɢɡɭɱɟɧɢɟɦ ɫɜɨɣɫɬɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 

ɮɭɧɤɰɢɣ. 
ɍɩɪɚɠɧɟɧɢɟ 416 (1—3) ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɭɫɬɧɨ. Ⱥ ɞɥɹ ɜɵɩɨɥ-

ɧɟɧɢɹ ɡɚɞɚɧɢɹ 416 (4—6) ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɞɟɥɚɬɶ ɪɢɫɭɧɨɤ, ɱɬɨ ɩɨɡɜɨɥɢɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɧɢɹ ɢɡ ɤɭɪɫɚ ɩɥɚɧɢɦɟɬɪɢɢ ɢ ɡɚɬɟɦ ɩɪɢɦɟɧɢɬɶ ɪɟɡɭɥɶɬɚɬ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 422. 

Ɂɚɩɢɫɶ ɭɩɪɚɠɧɟɧɢɣ 417—422 ɧɚ ɞɨɫɤɟ ɞɨɥɠɧɚ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɭɫɬ-
ɧɵɦ ɩɨɹɫɧɟɧɢɟɦ, ɜ ɤɚɤɭɸ ɫɬɨɪɨɧɭ ɢ ɧɚ ɤɚɤɭɸ ɞɥɢɧɭ ɛɵɥ ɫɨɜɟɪɲёɧ ɩɨɜɨ-
ɪɨɬ. ȼ ɬɟɬɪɚɞɹɯ ɞɨɫɬɚɬɨɱɧɨ ɞɟɥɚɬɶ ɪɢɫɭɧɤɢ, ɚɧɚɥɨɝɢɱɧɵɟ ɪɢɫɭɧɤɚɦ  
47—55 ɭɱɟɛɧɢɤɚ. ɇɚɩɪɢɦɟɪ, ɭɩɪɚɠɧɟɧɢɟ 420 (2) ɦɨɠɟɬ ɛɵɬɶ  
ɡɚɩɢɫɚɧɨ ɬɚɤ: 

7
3 ,

2 2
 M (0; 1) (ɪɢɫ. 10). 

                      
Ɋɢɫ. 10                                                             Ɋɢɫ. 11 

 

422. 2) 
1 3

1 ; ,
4 4 4 4

 
2 2

;
2 2

M  (ɪɢɫ. 11). 

ɇɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɭɪɨɤɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ 
ɧɚ 10 ɦɢɧ: 

1. ɉɪɢɜɟɫɬɢ ɩɪɢɦɟɪɵ ɬɪёɯ ɱɢɫɟɥ (ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ) α, 

ɟɫɥɢ α = α0 + 2πk, k  Z, ɝɞɟ 0 0
4 3

. 
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2. Ɍɨɱɤɚ Ɇ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɨɪɨɬɚ 

ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ α, 0 < α < 
2

. ȼ ɤɚɤɨɣ ɱɟɬɜɟɪɬɢ ɪɚɫɩɨɥɨɠɟɧɚ ɬɨɱɤɚ, 

ɩɨɥɭɱɟɧɧɚɹ ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ: 

1) π – α; 2) 
2

 + α; 3) α – π? 

[1) π + α;      2) 
2

 – α; 3) α – 
2

?] 

3. Ɍɨɱɤɚ Ɇ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɩɨɥɭɱɟɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɜɨɪɨɬɚ 

ɬɨɱɤɢ Ɋ (1; 0) ɧɚ ɭɝɨɥ α, –
2

 < α < 0. ȼ ɤɚɤɨɣ ɱɟɬɜɟɪɬɢ ɪɚɫɩɨɥɨɠɟɧɚ ɬɨɱɤɚ, 

ɩɨɥɭɱɟɧɧɚɹ ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ Ɋ (1; 0) ɧɚ ɭɝɨɥ: 

1) π – α; 2) 
2

 + α; 3) α – π? 

[1) π + α; 2) 
2

 – α; 3) α – 
2

?] 

ɉɨɹɫɧɟɧɢɣ ɤ ɜɵɩɨɥɧɟɧɢɸ ɡɚɞɚɧɢɣ ɬɪɟɛɨɜɚɬɶ ɧɟ ɫɥɟɞɭɟɬ, ɞɨɫɬɚɬɨɱɧɨ 
ɤɪɚɬɤɢɯ ɨɬɜɟɬɨɜ ɧɚ ɤɚɠɞɵɣ ɜɨɩɪɨɫ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɡɭɱɚɬɶ ɬɚɤ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 22 417—419 418 (1, 2) 

427, 428  2  416, 420, 

422—426 
(5—8) 

423 (2, 3) 

 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-

ɧɵ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 417, 419, 420, 423, 424. ȼ ɤɥɚɫɫɚɯ 
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ —  427, 428. 

 

§ 23.  Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɭɝɥɚ  
(2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɫɢɧɭɫɚ, ɤɨ-
ɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɢ ɤɨɬɚɧɝɟɧɫɚ ɭɝɥɚ (ɱɢɫɥɚ); ɨɛɭɱɟɧɢɟ ɢɯ ɧɚɯɨɠɞɟɧɢɸ ɞɥɹ 

ɱɢɫɟɥ ɜɢɞɚ 
2

k, k  Z; ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɢɣ ɫɢɧɭɫɚ 

ɢ ɤɨɫɢɧɭɫɚ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ; 

ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɹɫɧɨ ɢ ɬɨɱɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ. 



    

 

60 

Ɉɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɢ ɤɨɬɚɧɝɟɧɫɚ ɜɜɨɞɹɬɫɹ ɞɥɹ 
ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɭɝɥɚ, ɨɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ 
ɬɨ, ɱɬɨ ɩɪɨɢɡɜɨɥɶɧɵɣ ɭɝɨɥ ɜɵɪɚɠɚɟɬɫɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɱɢɫɥɨɦ ɪɚɞɢɚɧ. 
ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨɛ ɨɩɪɟɞɟɥɟɧɢɹɯ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ, 
ɤɨɬɚɧɝɟɧɫɚ ɱɢɫɥɚ, ɚ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢ ɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɹɯ ɱɢ-
ɫɥɨɜɨɝɨ ɚɪɝɭɦɟɧɬɚ. ɉɨɥɟɡɧɨ ɩɨ ɯɨɞɭ ɭɪɨɤɨɜ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɬɟɦ ɢ ɞɪɭɝɢɦ 
ɬɟɪɦɢɧɨɦ, ɩɨɞɱёɪɤɢɜɚɹ, ɱɬɨ ɨɧɢ ɪɚɜɧɨɩɪɚɜɧɵ. 

ɋ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ 56 ɭɱɟɛɧɢɤɚ ɩɪɢ ɜɜɟɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɢɣ ɫɢɧɭɫɚ 
ɢ ɤɨɫɢɧɭɫɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɫɬɟɪɟɱɶ ɭɱɚɳɢɯɫɹ ɨɬ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɫɢɧɭɫɚ 
ɢ ɤɨɫɢɧɭɫɚ ɫ ɞɥɢɧɚɦɢ ɨɬɪɟɡɤɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɰɜɟɬɨɦ ɧɚ ɨɫɹɯ ɤɨɨɪɞɢɧɚɬ. 
ɑɬɨɛɵ ɩɪɟɞɭɩɪɟɞɢɬɶ ɩɨɞɨɛɧɵɟ ɨɲɢɛɤɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɪɢ-
ɫɭɧɤɢ (ɪɢɫ. 12, 13), ɧɚ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɚɛɫɰɢɫɫɵ ɢ ɨɪɞɢɧɚɬɵ ɬɨɱɟɤ  
ɨɬɪɢɰɚɬɟɥɶɧɵ. 

 

                        
Ɋɢɫ. 12                                                                Ɋɢɫ. 13 

 

ɋ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɡɧɚɱɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬ-

ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɭɝɥɨɜ, ɤɪɚɬɧɵɯ 
2

, ɢ ɩɨ ɡɧɚɱɟɧɢɹɦ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ, 

ɪɚɜɧɵɦ ±1 ɢ 0, ɨɬɵɫɤɢɜɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɚɪɝɭɦɟɧɬɚ. 
Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɧɹɬɢɣ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ ɱɢɫɥɚ ɩɨɥɟɡɧɵɦɢ ɹɜ-

ɥɹɸɬɫɹ ɬɚɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, ɤɚɤ 429 (5—7). 

ɍɩɪɚɠɧɟɧɢɹ 430—433 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ, ɢɫɩɨɥɶɡɭɹ ɟɞɢɧɢɱ-
ɧɭɸ ɨɤɪɭɠɧɨɫɬɶ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɜɧɨɜɶ ɢ ɜɧɨɜɶ ɧɚɯɨɞɢɥɢ ɩɨɥɨɠɟɧɢɟ 
ɬɨɱɤɢ ɢ ɨɩɪɟɞɟɥɹɥɢ ɟё ɤɨɨɪɞɢɧɚɬɵ. 

ɉɪɟɠɞɟ ɱɟɦ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ (ɭɩɪɚɠɧɟɧɢɟ 435), ɦɨɠɧɨ ɜɟɪɧɭɬɶɫɹ ɤ 
ɡɚɞɚɧɢɸ 429 (1—4) ɢ ɜɵɩɨɥɧɢɬɶ ɟɝɨ ɧɚ ɝɨɬɨɜɨɦ ɪɢɫɭɧɤɟ ɟɞɢɧɢɱɧɨɣ  
ɨɤɪɭɠɧɨɫɬɢ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɨɛɭɱɟɧɢɹ ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɬɨɥɶɤɨ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɢɣ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ ɱɢɫɥɚ. ȼ ɞɚɥɶ-
ɧɟɣɲɟɦ ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ sТЧ x = ±1, cos x = ±1, sin x = 0, cos x = 0 

ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɫɢɫɬɟɦɭ ɭɩɪɚɠɧɟɧɢɣ ɩɪɢ ɢɡɭɱɟɧɢɢ 
ɮɨɪɦɭɥ ɬɪɢɝɨɧɨɦɟɬɪɢɢ. 
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ɉɪɟɠɞɟ ɱɟɦ ɜɜɨɞɢɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ, ɤɨɬɚɧ-
ɝɟɧɫɚ, ɩɨɥɟɡɧɨ ɩɨɜɬɨɪɢɬɶ ɢɡɜɟɫɬɧɵɣ ɢɡ ɤɭɪɫɚ ɩɥɚɧɢɦɟɬɪɢɢ ɦɚɬɟɪɢɚɥ ɫ 
ɩɨɦɨɳɶɸ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ: 

1. ɇɚɣɬɢ ɫɢɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ ɢ ɤɨɬɚɧɝɟɧɫ ɭɝɥɚ: 

30°; 
3

; 
4

; 120°. 

2. Ⱦɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ, ɨɫɬɪɨɝɨ ɭɝɥɚ ɩɪɹɦɨ-
ɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ (ɩɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɭɩɪɚɠɧɟɧɢɹ 434 ɩɨɤɚɡɚɬɶ, 
ɤɚɤ ɫɨɝɥɚɫɭɟɬɫɹ ɷɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɫ ɬɟɦ, ɱɬɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ ɞɥɹ ɥɸɛɨɝɨ 
ɭɝɥɚ). 

Ʉɪɨɦɟ ɬɨɝɨ, ɠɟɥɚɬɟɥɶɧɨ ɭ ɫ ɬ ɧ ɨ  ɨɬɜɟɬɢɬɶ ɧɚ ɜɨɩɪɨɫɵ: 
1. ɇɚɡɜɚɬɶ ɯɨɬɹ ɛɵ ɨɞɢɧ ɭɝɨɥ, ɧɚ ɤɨɬɨɪɵɣ ɧɭɠɧɨ ɩɨɜɟɪɧɭɬɶ ɬɨɱɤɭ 

Ɋ(1; 0) ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɨɱɤɭ: 

A(–1; 0), B(1; 0), C(0; –1), D(0; 1), E
1 3

;
2 2

. 

2. Ɉɩɪɟɞɟɥɢɬɶ ɱɟɬɜɟɪɬɶ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɩɨ-
ɜɨɪɨɬɨɦ ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ: 

2; 3,7; 5; –2; –3,7; –5. 

3. ɋɪɚɜɧɢɬɶ ɱɢɫɥɚ: 

2
 ɢ 1,9; 2π ɢ 4; –

2
π ɢ –4. 

4. ȼɟɪɧɨ ɥɢ ɜɵɫɤɚɡɵɜɚɧɢɟ: «Ʉɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ, ɩɨɥɭɱɟɧɧɨɣ ɩɨɜɨɪɨ-
ɬɨɦ ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ 6 ɪɚɞɢɚɧ, ɢɦɟɸɬ ɪɚɡɧɵɟ ɡɧɚɤɢ»? 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛ-
ɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 Ɉɩɪɟɞɟɥɟɧɢɹ 
ɫɢɧɭɫɚ ɢ ɤɨɫɢ-
ɧɭɫɚ, ɡɚɞɚɱɢ 
1—5 

429—432, 

437 

429 (2, 3),  

430 (3, 4) 

 

437—439  

2 Ɉɩɪɟɞɟɥɟɧɢɟ 
ɬɚɧɝɟɧɫɚ, ɡɚɞɚ-
ɱɢ 6—7 

433—436; 
ȾɆ § 23  

№ 25—30 

435 (3, 4) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɢ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɟ 
ɭɩɪɚɠɧɟɧɢɹ, ɤɚɤ 429, 431, 434, 436. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɨ —  437, 439. 

 



    

 

62 

§ 24.  Ɂɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ (1 / 1 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɡɧɚɤɨɜ 
ɡɧɚɱɟɧɢɣ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨ ɫɬɚɜɢɬɶ ɰɟɥɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

ɉɪɢɫɬɭɩɚɹ ɤ ɢɡɭɱɟɧɢɸ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ, ɫɬɨɢɬ ɭɛɟɞɢɬɶɫɹ ɜ ɬɨɦ, 
ɱɬɨ ɭɱɚɳɢɟɫɹ ɯɨɪɨɲɨ ɩɨɧɢɦɚɸɬ, ɤɚɤ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠ-
ɧɨɫɬɢ ɬɨɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɡɥɢɱɧɵɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɱɢɫɥɚɦ, ɢ 
ɡɧɚɸɬ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɭɝɥɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɦɨɠɧɨ 
ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ, ɤɨɬɨɪɭɸ ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɟɪɢɬɶ 
ɜ ɤɥɚɫɫɟ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɢɡɭɱɟɧɢɸ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

1. ȼɵɱɢɫɥɢɬɶ: 

1) sin 
2

 – cos π; 2) tg π + sin 
2

. 

[1) sin π + cos 
2

; 2) cos 
2

 – tg 2π.] 

2. ȼ ɤɚɤɨɣ ɱɟɬɜɟɪɬɢ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ 
Ɋ(1; 0) ɧɚ ɭɝɨɥ α, ɟɫɥɢ: 

1) α = 
7

; 2) α = 
4

π; 3) α = –
3

; 4) α = 367°? 

[1) α = 
5

; 2) α = 
8

; 3) α = –
3

; 4) α = 380°?] 

3. Ʉɚɤɢɟ ɡɧɚɤɢ ɢɦɟɸɬ ɚɛɫɰɢɫɫɚ ɢ ɨɪɞɢɧɚɬɚ ɬɨɱɤɢ, ɩɨɥɭɱɟɧɧɨɣ ɩɪɢ 

ɩɨɜɨɪɨɬɟ ɬɨɱɤɢ Ɋ(1; 0) ɧɚ ɭɝɨɥ  
3 5

? 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɝɨɬɨɜɤɢ ɤ ɢɡɭɱɟɧɢɸ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɧɨ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɢ ɭɩɪɚɠɧɟɧɢɹ 442, 443. 

ɇɚɢɛɨɥɶɲɢɟ ɬɪɭɞɧɨɫɬɢ ɭ ɭɱɚɳɢɯɫɹ ɜɵɡɵɜɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɡɧɚɤɚ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɟɫɥɢ ɭɝɨɥ ɜɵɪɚɠɟɧ ɪɚɰɢɨɧɚɥɶɧɵɦ ɱɢɫɥɨɦ, 
ɤɚɤ ɜ ɭɩɪɚɠɧɟɧɢɢ 448. 

 

448. 2) Ɍɚɤ ɤɚɤ a = 3, 
2

< 3 < π (π ≈ 3,14), ɬɨ ɱɢɫɥɭ a ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɨɱɤɚ ɜɨ II ɱɟɬɜɟɪɬɢ, ɩɨɷɬɨɦɭ sТЧ 3 > 0, cos 3 < 0,  tg 3 < 0. 

 

ɉɟɪɟɞ ɪɟɲɟɧɢɟɦ ɭɩɪɚɠɧɟɧɢɹ 449 ɩɨɥɟɡɧɨ ɜɵɩɨɥɧɢɬɶ ɡɚɞɚɧɢɟ 443, 

ɬɨɝɞɚ ɭɩɪɚɠɧɟɧɢɟ 449 ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɬɚɤ: 
 

449. 3) cos (α – π) < 0, ɬɚɤ ɤɚɤ ɬɨɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɢɫɥɚɦ  α – π, 

ɪɚɫɩɨɥɨɠɟɧɵ ɜ III ɱɟɬɜɟɪɬɢ. 
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ɍɩɪɚɠɧɟɧɢɹ ɧɚ ɭɪɨɤɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɩɪɟɞɟɥɟɧɵ ɬɚɤ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 24 444—448, 
451, 453 

444 (3, 6),  
445 (3, 6), 

446 (3, 6) 

454, 455, 452; 

ȾɆ § 24  
№ 22—26 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɨɩɪɟɞɟɥɹɬɶ ɡɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ ɩɪɢ ɜɵɩɨɥ-
ɧɟɧɢɢ ɬɚɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɚɤ 444 (1—3), 445 (1—3), 446 (1—3). ȼ ɤɥɚɫɫɚɯ 
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 453, 454. 

 

§ 25.  Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ 

ɢ ɬɚɧɝɟɧɫɨɦ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɝɥɚ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɵɜɨɞ ɮɨɪɦɭɥ ɡɚɜɢɫɢɦɨɫɬɢ 
ɦɟɠɞɭ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ, ɬɚɧɝɟɧɫɨɦ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɝɥɚ (ɱɢɫɥɚ);  
ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɷɬɢɯ ɮɨɪɦɭɥ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɫɢɧɭɫɚ, ɤɨ-
ɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ ɩɨ ɡɚɞɚɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɨɞɧɨɝɨ ɢɡ ɧɢɯ; ɪɚɡɜɢɬɢɟ 
ɭɦɟɧɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɜ ɩɪɨɰɟɫɫɟ ɢɡɭɱɟɧɢɹ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɐɟɧɬɪɚɥɶɧɨɟ ɦɟɫɬɨ ɜ ɬɟɦɟ ɡɚɧɢɦɚɟɬ ɨɫɧɨɜɧɨɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ 
ɬɨɠɞɟɫɬɜɨ. ȿɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟ-
ɧɢɣ. 

ɇɚ ɭɪɨɤɚɯ, ɩɨɫɜɹɳёɧɧɵɯ ɢɡɭɱɟɧɢɸ ɞɚɧɧɨɝɨ ɩɚɪɚɝɪɚɮɚ, ɨɫɧɨɜɧɨɟ 
ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɸ ɬɨɠɞɟɫɬɜɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɣ 
ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɱɢɫɥɚ. Ɉɫɨɡɧɚɧɧɨɦɭ ɜɨɫ-
ɩɪɢɹɬɢɸ ɬɨɠɞɟɫɬɜɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɩɪɚɠɧɟɧɢɟ 457, ɤɨɬɨɪɨɟ ɠɟɥɚɬɟɥɶɧɨ 
ɜɵɩɨɥɧɢɬɶ ɫɪɚɡɭ ɩɨɫɥɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɠɞɟɫɬɜɚ. ɍɩɪɚɠɧɟɧɢɟ ɥɟɝɤɨ ɜɵ-
ɩɨɥɧɹɟɬɫɹ ɭɫɬɧɨ, ɨɞɧɚɤɨ ɩɨɥɟɡɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɜ ɬɟɬɪɚɞɹɯ ɪɟɲɟɧɢɟ ɨɞɧɨ-
ɝɨ ɢɡ ɡɚɞɚɧɢɣ, ɧɚɩɪɢɦɟɪ, ɜ ɬɚɤɨɣ ɮɨɪɦɟ: 

457. 3) Ɍɚɤ ɤɚɤ sin α = – 
3

5
, cos α = 

23

5
, ɬɨ 

2 2

3 23

5 5
 

3 23 26
1

25 25 25
, ɬ. ɟ. sin

2α + cos
2
 α  1. 

Ɉ ɬ ɜ ɟ ɬ. ɇɟ ɦɨɝɭɬ. 
Ɂɚɬɟɦ ɩɨɥɟɡɧɨ ɜɵɩɨɥɧɢɬɶ ɧɟɫɤɨɥɶɤɨ ɭɩɪɚɠɧɟɧɢɣ ɧɚ ɭɡɧɚɜɚɧɢɟ ɨɫ-

ɧɨɜɧɨɝɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɬɨɠɞɟɫɬɜɚ, ɧɚɩɪɢɦɟɪ: 
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1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ: 
1) sin

2
m + cos

2
m; 2) cos

2
x + sin

2
x; 

3) sin
2
2α + cos

2
2α; 4) sin

2
(x + y) + cos

2
(x + y). 

2. ȼɵɪɚɡɢɬɶ ɱɢɫɥɨ 1 ɱɟɪɟɡ ɭɝɨɥ α, ɟɫɥɢ: 

1) α = 3x; 2) α = 
2

ɯ
; 3) α = 

4
; 4) α = –

3
. 

Ɂɚɤɪɟɩɥɟɧɢɸ ɭɦɟɧɢɣ ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɩɨɞɨɛɧɵɟ ɡɚɞɚɱɚɦ 1 ɢ 2 ɬɟɤɫɬɚ 
ɩɚɪɚɝɪɚɮɚ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɭɩɪɚɠɧɟɧɢɹ 458—460. ȼɵɩɨɥɧɟɧɢɟ ɩɨɫɥɟɞɧɟɝɨ 
ɩɨɥɟɡɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶ ɢɡɨɛɪɚɠɟɧɢɟɦ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɱɬɨ ɨɛɥɟɝ-
ɱɢɬ ɪɚɫɫɭɠɞɟɧɢɹ ɢ ɛɭɞɟɬ ɫɥɭɠɢɬɶ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɬɪɟɛɧɨɫɬɢ ɩɪɢɦɟɧɹɬɶ 
ɨɤɪɭɠɧɨɫɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɫɚɦɵɯ ɪɚɡɧɵɯ ɡɚɞɚɱ. 

460. 3) ȿɫɥɢ cos α = 
2

3
, ɬɨ 0 < α < 

2
 ɥɢɛɨ 

3

2
π < α < 2π (ɪɢɫ. 14).  

 

 
 

Ɋɢɫ. 14 

 

sin
2 α + cos2 α = 1, 

sin α = 
21 cos , 

sin α = 
4 5

1
9 3

. 

sin α = 
5

3
, ɟɫɥɢ 0 < α < 

2
; 

sin α = 
5

3
, ɟɫɥɢ 

3

2
π < α < 2π. 

Ɉ ɬ ɜ ɟ ɬ. sТЧ α = 
5

3
. 

Ɋɚɜɟɧɫɬɜɚ, ɫɜɹɡɵɜɚɸɳɢɟ ЭР α ɢ МЭР α, tg α ɢ МШs α, ɜɚɠɧɵ ɞɥɹ ɭɱɚɳɢɯ-
ɫɹ: ɷɬɨ ɞɥɹ ɧɢɯ ɩɟɪɜɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɜɟɧɫɬɜɚ, ɫɩɪɚɜɟɞɥɢɜɵɟ ɧɟ 
ɞɥɹ ɜɫɟɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ. Ɍɟɪɦɢɧ «ɬɨɠɞɟɫɬɜɨ» ɩɨɤɚ ɧɟ ɭɩɨɬɪɟɛɥɹ-
ɟɬɫɹ: ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɮɨɪɦɭɥɵ ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɵɱɢɫɥɟɧɢɣ. 
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ȼɵɜɨɞ ɮɨɪɦɭɥ tg α ctg α = 1, tg α = 
1

ctg
, ctg α = 

1

tg
  ɨɱɟɧɶ ɩɪɨɫɬ. 

Ƚɥɚɜɧɭɸ ɬɪɭɞɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɜɵɹɫɧɟɧɢɟ ɦɧɨɠɟɫɬɜɚ, ɧɚ ɤɨɬɨɪɨɦ ɷɬɢ ɪɚ-
ɜɟɧɫɬɜɚ ɜɵɩɨɥɧɹɸɬɫɹ. ɉɨɷɬɨɦɭ ɜɧɨɜɶ ɨɫɨɛɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɪɢɫɭɧɨɤ: ɨɬɦɟ-

ɬɢɜ ɬɨɱɤɢ, ɜ ɤɨɬɨɪɵɯ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ЭР α, α  
2

 + πk, k  Z, ɡɚɬɟɦ ɫЭР α,  

α  πk, k  Z (ɪɢɫ. 15), ɭɱɚɳɢɟɫɹ ɭɛɟɠɞɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɚɜɟɧɫɬɜɨ  
tg α ctg α = 1 ɧɟ ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɞɥɹ ɬɟɯ ɡɧɚɱɟɧɢɣ ɱɢɫɥɚ α, ɤɨɬɨɪɵɟ 

ɤɪɚɬɧɵ 
2

, ɬ. ɟ. α  
2

k, k  Z. 

 

 
Ɋɢɫ. 15 

 

ɉɨɞɨɛɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɧɟ ɫɬɨɢɬ ɢɝɧɨɪɢɪɨɜɚɬɶ, ɬɚɤ ɤɚɤ ɨɧɢ ɹɜɥɹɸɬɫɹ 
ɩɪɨɩɟɞɟɜɬɢɤɨɣ ɤ ɜɵɛɨɪɭ ɨɬɜɟɬɨɜ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ. 

ȼ ɤɚɱɟɫɬɜɟ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ  ɞɥɹ ɚɤɬɭɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ ɦɨɠɧɨ ɩɪɟɞ-
ɥɨɠɢɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ: 

1. ɇɚɣɬɢ ɚɛɫɰɢɫɫɵ ɬɨɱɟɤ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɨɤɪɭɠɧɨɫɬɢ ɫ ɰɟɧɬɪɨɦ ɜ 
ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ ɢ ɪɚɞɢɭɫɨɦ 1, ɟɫɥɢ ɷɬɢ ɬɨɱɤɢ ɢɦɟɸɬ ɨɪɞɢɧɚɬɭ 0,8. 

2. Ⱦɚɧɚ ɨɤɪɭɠɧɨɫɬɶ ɫ ɰɟɧɬɪɨɦ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ ɢ ɪɚɞɢɭɫɨɦ R = 1. 

ɉɪɢɧɚɞɥɟɠɚɬ ɥɢ ɟɣ ɬɨɱɤɢ 

3 4 1 3 2 2
; , (0,3; 0,7), ; , ; ?

5 5 2 2 2 2
A B C D  

3. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɤɢ ɡɧɚɱɟɧɢɣ 

sin 190°, cos 275°, tg 
6

π, sin 
6

π, cos 
3

, tg 6. 

4. ɋɪɚɜɧɢɬɶ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɣ: 
sin 3,8 ɢ sin 0,25; cos 2,1 ɢ cos 0,75. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨ-ɪɚɡɧɨɦɭ. 
Ɉɞɢɧ ɜɚɪɢɚɧɬ: ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɢɡɭɱɢɬɶ ɜɟɫɶ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɢ 
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ɧɚɱɚɬɶ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ, ɧɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɭɪɨɤɟ ɪɟɲɚɬɶ ɭɩɪɚɠɧɟɧɢɹ ɤ 
ɩɚɪɚɝɪɚɮɭ. Ⱦɪɭɝɨɣ ɜɚɪɢɚɧɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ. 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 Ɉɫɧɨɜɧɨɟ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɨɟ 

ɬɨɠɞɟɫɬɜɨ, ɡɚɞɚ-
ɱɢ 1 ɢ 2 

456—458,  

459 (1, 2), 

460 

459 (5, 6) 

 

464, 463; 

ȾɆ § 25  

№ 15—18, 
8, 9 

2 Ɋɚɜɟɧɫɬɜɚ (4—7), 
ɡɚɞɚɱɢ 3—6 

459 (3, 4), 
461—462 

459 (7, 8) 
 

 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-

ɧɵ ɡɧɚɬɶ ɨɫɧɨɜɧɨɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ ɢ ɪɚɜɟɧɫɬɜɨ  

tg α ctg α = 1 ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɚɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, 
ɤɚɤ 459. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ — 462. 

 

§ 26.  Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɨɠɞɟɫɬɜɚ (2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ 

ɬɨɠɞɟɫɬɜɚ ɤɚɤ ɪɚɜɟɧɫɬɜɚ, ɫɩɪɚɜɟɞɥɢɜɨɝɨ ɞɥɹ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 
ɛɭɤɜ; ɨɛɭɱɟɧɢɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɭ ɬɨɠɞɟɫɬɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɭɱɟɧɧɵɯ 
ɮɨɪɦɭɥ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɜɵɛɢɪɚɬɶ ɭɫɩɟɲɧɵɟ ɫɬɪɚɬɟɝɢɢ ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

ȼɩɟɪɜɵɟ ɜ 10 ɤɥɚɫɫɟ ɫ ɩɨɧɹɬɢɟɦ ɬɨɠɞɟɫɬɜɚ ɤɚɤ ɪɚɜɟɧɫɬɜɚ, ɫɩɪɚɜɟɞ-
ɥɢɜɨɝɨ ɧɟ ɞɥɹ ɥɸɛɨɝɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ, ɭɱɚɳɢɟɫɹ ɜɫɬɪɟɬɢɥɢɫɶ ɩɪɢ 
ɢɡɭɱɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɝɨ ɬɨɠɞɟɫɬɜɚ. Ɉɞɧɚɤɨ ɡɚɞɚɱ ɧɚ ɞɨɤɚ-
ɡɚɬɟɥɶɫɬɜɨ ɬɨɠɞɟɫɬɜ ɩɟɪɟɞ ɲɤɨɥɶɧɢɤɚɦɢ ɧɟ ɫɬɚɜɢɥɨɫɶ, ɬ. ɟ. ɢɦ ɧɟ ɩɪɢɯɨ-
ɞɢɥɨɫɶ ɞɨɤɚɡɵɜɚɬɶ ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɪɚɜɟɧɫɬɜɚ, ɜɵɩɨɥɧɹɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥ, ɤɨɬɨɪɵɟ ɜɟɪɧɵ ɥɢɲɶ ɩɪɢ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɹɯ 
ɛɭɤɜ. 

ɍɠɟ ɩɟɪɜɚɹ ɡɚɞɚɱɚ ɩɚɪɚɝɪɚɮɚ ɩɨɫɬɚɜɥɟɧɚ ɬɚɤ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɧɚ 
ɟё ɩɪɢɦɟɪɟ ɩɨɡɧɚɤɨɦɢɬɶ ɭɱɚɳɢɯɫɹ ɫ ɪɚɫɫɭɠɞɟɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɞɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɠɞɟɫɬɜ, ɟɫɥɢ ɜɵɩɨɥɧɹɟɦɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɜɟɪɧɵ ɩɪɢ ɨɩɪɟɞɟɥёɧɧɵɯ ɡɧɚɱɟɧɢɹɯ α. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ ɱɬɨ ɜ ɭɱɟɛɧɢɤɟ ɫɪɚɡɭ ɠɟ ɨɝɨɜɚɪɢɜɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɞɨɤɚ-
ɡɚɬɟɥɶɫɬɜɟ ɬɨɠɞɟɫɬɜ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɛɭɤɜ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ, ɟɫɥɢ 
ɷɬɨɝɨ ɧɟ ɬɪɟɛɭɟɬɫɹ ɜ ɭɫɥɨɜɢɢ ɡɚɞɚɱɢ, ɩɨɥɟɡɧɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɞɧɨɝɨ-

ɞɜɭɯ ɭɩɪɚɠɧɟɧɢɣ ɧɚ ɤɚɠɞɨɦ ɭɪɨɤɟ ɭɫɬɧɨ ɨɛɫɭɠɞɚɬɶ, ɩɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ 
α ɜɟɪɧɵ ɜɵɩɨɥɧɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟ-
ɧɢɣ 465 (3, 4), 469, 470). Ⱦɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɦɨɝɥɢ ɩɪɢɜɟɫɬɢ 
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ɩɪɢɦɟɪɵ ɜɵɪɚɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɨɛɪɚɳɚɬɶɫɹ ɜ ɧɭɥɶ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɟɤɫɬ ɡɚɞɚɧɢɹ ɢ ɧɚɦɟɱɚɬɶ ɜɨɡɦɨɠɧɵɟ ɩɭɬɢ ɪɟɲɟɧɢɹ, ɜɵɛɢ-
ɪɚɹ ɨɩɬɢɦɚɥɶɧɵɣ. ɉɨɥɟɡɧɨ ɜɵɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠ-
ɧɨ, ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɧɵɟ ɮɨɪɦɭɥɵ. 

Ɋɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɠɞɟɫɬɜ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɜ 
ɭɱɟɛɧɢɤɟ, ɩɨɥɟɡɧɨ ɩɨɤɚɡɚɬɶ ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɡɚɞɚɱɟ. ɇɚɩɪɢɦɟɪ, ɡɚɞɚɱɭ 4 
ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ ɪɟɲɢɬɶ ɟɳё ɢ ɧɚɯɨɠɞɟɧɢɟɦ ɪɚɡɧɨɫɬɢ ɥɟɜɨɣ 
ɢ ɩɪɚɜɨɣ ɱɚɫɬɟɣ, ɢ ɩɪɢɜɟɞɟɧɢɟɦ ɥɟɜɨɣ ɱɚɫɬɢ ɤ ɜɢɞɭ ɩɪɚɜɨɣ. 

Ɋɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɟɫɬɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ, ɧɚ-
ɩɪɢɦɟɪ, ɬɚɤɢɯ ɬɨɠɞɟɫɬɜ: 465 (3, 5), 470 (6, 7). ɍɩɪɚɠɧɟɧɢɹ 465 (5) ɢ  
470 (6) ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɢ ɡɚɩɢɫɚɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤ: 

465. 5) I  ɫ ɩ ɨ ɫ ɨ ɛ. Ⱦɨɤɚɠɟɦ, ɱɬɨ ɪɚɡɧɨɫɬɶ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫɬɟɣ 
ɪɚɜɧɚ 0: 

2 2 2 2

2

2

1
sin (1 sin ) cos cos 0.

11 tg
cos

 

I I  ɫ ɩ ɨ ɫ ɨ ɛ. ɉɪɟɨɛɪɚɡɭɟɦ ɥɟɜɭɸ ɱɚɫɬɶ ɬɚɤ, ɱɬɨɛɵ ɨɧɚ ɛɵɥɚ ɪɚɜɧɚ 
ɩɪɚɜɨɣ: 

2 2 2 2

2

2

1
sin sin cos sin 1.

11 tg
cos

 

I I I  ɫ ɩ ɨ ɫ ɨ ɛ. ɉɪɟɨɛɪɚɡɭɟɦ ɨɬɞɟɥɶɧɨ ɥɟɜɭɸ ɢ ɩɪɚɜɭɸ ɱɚɫɬɢ: 
2 2 2 2 2 2

2

2

1
sin sin cos sin sin cos ,

11 tg
cos

 

470. 6) I  ɫ ɩ ɨ ɫ ɨ ɛ. Ⱦɨɤɚɠɟɦ, ɱɬɨ ɪɚɡɧɨɫɬɶ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ ɱɚɫɬɟɣ 
ɪɚɜɧɚ 0: 

2 2 2 2sin cossin 1 cos sin sin
0.

1 cos sin (1 cos )sin (1 cos )sin
 

I I  ɫ ɩ ɨ ɫ ɨ ɛ. ɉɪɟɨɛɪɚɡɭɟɦ ɥɟɜɭɸ ɱɚɫɬɶ, ɞɥɹ ɱɟɝɨ ɭɦɧɨɠɢɦ ɱɢɫɥɢ-
ɬɟɥɶ ɢ ɡɧɚɦɟɧɚɬɟɥɶ ɞɪɨɛɢ ɥɟɜɨɣ ɱɚɫɬɢ ɬɨɠɞɟɫɬɜɚ ɧɚ sТЧ α. (sin α  0)  

1 – cos α  0,  α  πk,  k  Z, — ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ (ɪɢɫ. 16). 

 
Ɋɢɫ. 16 
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2 2sin sin sin 1 cos 1 cos
.

(1 cos sin (1 cos )sin (1 cos )sin sin
 

 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ 
ɩɪɢɜɨɞɹɬɫɹ ɜ ɤɨɧɰɟ ɫɢɫɬɟɦɵ ɭɩɪɚɠɧɟɧɢɣ ɤ ɩɚɪɚɝɪɚɮɭ. Ɉɧɢ ɧɟ ɫɥɨɠɧɵ, ɧɨ 
ɩɨɡɜɨɥɹɸɬ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɭɱɚɟɦɵɟ ɮɨɪɦɭɥɵ, ɢ ɢɯ ɪɟɲɟɧɢɟ ɹɜɥɹ-
ɟɬɫɹ ɩɪɨɩɟɞɟɜɬɢɤɨɣ ɤ ɢɡɭɱɟɧɢɸ ɫɥɟɞɭɸɳɟɣ ɝɥɚɜɵ. 

ɇɚ ɭɪɨɤɚɯ ɩɨɥɟɡɧɨ ɭ ɫ ɬ ɧ ɨ  ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɚɤɨɝɨ, ɧɚɩɪɢ-
ɦɟɪ, ɬɢɩɚ: 

1. ɍɩɪɨɫɬɢɬɶ ɜɵɪɚɠɟɧɢɟ: 
1) (sin x + cos x)

2
;  2) (1 – cos

2 
x) – sin

2 
x; 

3) tg 2x ctg 2x;  4) sin x ctg x. 

2. Ɇɨɝɭɬ ɥɢ ɱɢɫɥɚ α ɢ β ɛɵɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɢɧɭɫɨɦ ɢ ɤɨɫɢɧɭɫɨɦ 
ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɱɢɫɥɚ: 

1) α = –1, β = 0,1;  2) α = 1, β = 1; 

3) α = 
3

2
, β = 

1

2
;  4) α = –0,8, β = –0,6? 

 

ɇɚ ɨɞɧɨɦ ɢɡ ɭɪɨɤɨɜ ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɟɫɬɢ ɧɟɛɨɥɶɲɭɸ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ, ɩɪɨɜɟɪɹɸɳɭɸ ɭɫɜɨɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɟɪɜɵɯ ɩɚɪɚɝɪɚ-
ɮɨɜ ɝɥɚɜɵ. Ɇɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɚɤɨɣ, ɧɚɩɪɢɦɟɪ, ɬɟɫɬ ɫ ɜɵɛɨɪɨɦ ɨɬɜɟɬɚ: 

1. Ⱦɚɧɨ: a = cos 270°. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ a. 

1) a = 0; 2) a = 1; 3) a = –1; 4) a = 
1

2
. 

2. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ sТЧ
3

cos
6

. 

1) 
3

4
; 2) 

3

4
; 3) 

3

2
; 4) – 3

4
. 

3. ɇɚɣɬɢ ɱɟɬɜɟɪɬɶ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧ ɭɝɨɥ α, ɟɫɥɢ sТЧ α > 0,  

ɚ ɫШs α < 0. 

1) I; 2) II; 3) III; 4) IV. 

4. ɋɪɟɞɢ ɡɚɞɚɧɧɵɯ ɱɢɫɟɥ ɧɚɣɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɟ. 

1) sin 1;   2) cos (–3);   3) tg 2;   4) ctg 5. 

5. ɋɪɟɞɢ ɩɚɪ ɱɢɫɟɥ ɧɚɣɬɢ ɬɚɤɭɸ, ɜ ɤɨɬɨɪɨɣ ɨɞɧɨ ɢɡ ɱɢɫɟɥ — ɡɧɚɱɟ-
ɧɢɟ sТЧ α, ɚ ɞɪɭɝɨɟ — ɡɧɚɱɟɧɢɟ МШs α. 
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1) 1 ɢ –1;      2) 
1

2
 ɢ 2

2
;      3) 1 ɢ 1,1;      4) 

3

5
 ɢ 4

5
. 

6. ɋɪɟɞɢ ɡɚɞɚɧɧɵɯ ɱɢɫɟɥ a ɧɚɣɬɢ ɬɚɤɨɟ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ sТЧ α, ɟɫɥɢ  

π < α < 
3

2
π ɢ cos α = – 

2

3
. 

1) a = – 7

3
;      2) a = 

7

3
;     3) a = 

7

9
;     4) a = – 7

9
. 

7. ɍɩɪɨɫɬɢɬɶ ɜɵɪɚɠɟɧɢɟ:   (sin
2 α – 1) : cos

2
 α. 

1) sin
2 α; 2) 1; 3) –1; 4) tg

2
 α. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛ-
ɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 Ɂɚɞɚɱɢ 1 ɢ 2 465, 466, 
467 (1, 2), 

469 

465 (4, 6), 466 (1, 2) 
 

471—474; 

ȾɆ § 26  
№ 9—12 

2 Ɂɚɞɚɱɢ 3—5 467 (3, 4), 

468, 470 

(1—3) 

468 

 

3 Ɇɚɬɟɪɢɚɥ ɜɫɟ-
ɝɨ ɩɚɪɚɝɪɚɮɚ 

470 (4—8) Ɍɟɫɬ 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɬɨɠɞɟɫɬɜɚ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɫɩɨɫɨɛɵ ɞɨɤɚɡɚɬɟɥɶ-
ɫɬɜɚ ɬɨɠɞɟɫɬɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɚɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɚɤ 465, 466. ȼ ɤɥɚɫɫɚɯ 
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 470, 474. 

 

§ 27.  ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɭɝɥɨɜ α ɢ –α  

(1 / 1 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɫɜɟɞɟɧɢɸ ɜɵɱɢɫɥɟ-

ɧɢɣ ɡɧɚɱɟɧɢɣ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɭɝɥɨɜ ɤ ɜɵɱɢɫɥɟ-
ɧɢɸ ɢɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɭɝɥɨɜ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

Ⱦɥɹ ɜɵɜɨɞɚ ɮɨɪɦɭɥ (1)—(3), ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɮɭɧɤɰɢɣ ɧɚ ɱёɬɧɨɫɬɶ ɢ ɧɟɱёɬɧɨɫɬɶ, ɞɨɫɬɚɬɨɱɧɨ ɜɨɫ-
ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɢɫɭɧɤɨɦ 64 ɭɱɟɛɧɢɤɚ. 
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Ɉɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɮɨɪɦɭɥ ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ 
ɞɨɥɠɧɨ ɫɬɚɬɶ ɨɫɧɨɜɧɵɦ ɧɚ ɭɪɨɤɟ. Ɉɞɧɚɤɨ ɧɟ ɫɬɨɢɬ ɩɪɟɧɟɛɪɟɝɚɬɶ ɜɨɡɦɨɠ-
ɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɵ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ. Ɋɟɲɟɧɢɟ ɩɪɨ-
ɫɬɟɣɲɢɯ ɭɪɚɜɧɟɧɢɣ ɠɟɥɚɬɟɥɶɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶ ɢɥɥɸɫɬɪɚɰɢɟɣ ɪɟɲɟɧɢɹ ɧɚ 
ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɭɱɚɳɢɟɫɹ ɧɟ ɩɟɪɟɫɬɚɧɭɬ ɞɨɩɭɫ-
ɤɚɬɶ ɨɲɢɛɤɢ ɜ ɡɚɩɢɫɢ ɨɬɜɟɬɚ. Ɋɟɲɟɧɢɟ ɭɩɪɚɠɧɟɧɢɹ 480 (3) ɦɨɠɧɨ ɡɚɩɢ-
ɫɚɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤ: 

480. 3) cos (–2x) = 1, cos 2x = 1, 2x = 2πk, k  Z (ɪɢɫ. 17). 

Ɉ ɬ ɜ ɟ ɬ. x = πk, k  Z.  

 
Ɋɢɫ. 17 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɧɚ ɭɪɨɤɟ: 
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 27 475, 476, 478, 

480 (1—4) 

475 (5), 476 (1, 2) 

 

477, 479, 

480 (5, 6) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ  
ɞɨɥɠɧɵ ɡɧɚɬɶ ɮɨɪɦɭɥɵ (1)—(3) ɢ ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 475, 476 (1, 2). ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ —  477. 

 

§ 28.  Ɏɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ (2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɮɨɪ-

ɦɭɥ ɫɥɨɠɟɧɢɹ ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɭɫɩɟɲɧɨɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɟɨɪɟɦɚ, ɤɨɬɨɪɚɹ ɞɨɤɚɡɵɜɚɟɬɫɹ ɜ ɩɚɪɚɝɪɚɮɟ, ɤɚɤ ɭɠɟ ɭɤɚɡɵɜɚɥɨɫɶ 
ɜɵɲɟ, ɹɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɶɧɨɣ ɬɟɨɪɟɦɨɣ ɝɥɚɜɵ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɮɨɪɦɭɥɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɟɞɫɬɜɢɹ ɷɬɨɣ ɬɟɨɪɟɦɵ. Ɉɬɫɸɞɚ ɜɵɬɟɤɚɟɬ ɡɧɚɱɢ-
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ɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɡɭɱɟɧɢɹ ɜɫɟɝɨ ɤɭɪɫɚ ɬɪɢ-
ɝɨɧɨɦɟɬɪɢɢ. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ ɨɩɢɪɚɟɬɫɹ ɧɚ ɮɨɪɦɭɥɭ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 
ɞɜɭɦɹ ɬɨɱɤɚɦɢ. ȼɫɩɨɦɧɢɬɶ ɮɨɪɦɭɥɭ ɢ ɩɨɞɝɨɬɨɜɢɬɶ ɭɱɚɳɢɯɫɹ ɤ ɞɨɤɚɡɚ-
ɬɟɥɶɫɬɜɭ ɬɟɨɪɟɦɵ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɪɟɲɟɧɢɹ ɬɚɤɨɣ ɡ ɚ ɞ ɚ ɱ ɢ: 

ɇɚɣɬɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ Ⱥ ɢ ȼ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ,  

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɱɢɫɥɚɦ α = 
3

 ɢ β = –
6

. 

►   AB = 2 2
1 2 1 2( ) ( ) .x x y y  

cos ; sin , cos ; sin
3 3 6 6

A B  (ɪɢɫ. 18). 

 

 
Ɋɢɫ. 18 

 

AB
2 
=

22 2
1 3

cos cos sin sin
3 6 3 6 2 2

 

2

3 1

2 2
2,   

AB = 2 .  

ɉɨɥɟɡɧɨ ɬɚɤɠɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɨɜɬɨɪɢɬɶ ɨɫɧɨɜɧɨɟ ɬɪɢɝɨɧɨɦɟɬɪɢ-
ɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ ɩɪɢ ɪɚɡɥɢɱɧɨɣ ɡɚɩɢɫɢ ɭɝɥɚ, ɧɚɩɪɢɦɟɪ ɧɚɣɬɢ ɡɧɚɱɟɧɢɟ 
ɜɵɪɚɠɟɧɢɹ: 

1) sin
2 β + cos

2 β; 2) sin
2 
(α + β) + cos

2 
(α + β). 

ɍɦɟɧɢɟ ɞɨɤɚɡɵɜɚɬɶ ɬɟɨɪɟɦɭ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɜɫɟɯ ɭɱɚ-
ɳɢɯɫɹ, ɧɨ ɪɚɡɨɛɪɚɬɶ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɨ ɜɫɟɦ ɤɥɚɫɫɨɦ ɠɟɥɚɬɟɥɶɧɨ. ȿɫɥɢ 
ɜɪɟɦɟɧɢ ɧɟɞɨɫɬɚɬɨɱɧɨ, ɦɨɠɧɨ, ɢɫɩɨɥɶɡɭɹ ɪɢɫɭɧɨɤ 65, ɤɨɬɨɪɵɣ ɩɨɫɬɟɩɟɧ-
ɧɨ ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɚɭɞɢɨ-ɜɢɡɭɚɥɶɧɵɯ 
ɫɪɟɞɫɬɜ ɨɛɭɱɟɧɢɹ, ɩɨɹɫɧɢɬɶ ɩɪɢɧɰɢɩ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ, ɡɚɩɢɫɵɜɚɹ ɜ ɬɟɬɪɚɞɢ 
ɟɝɨ ɩɥɚɧ: 

1. ɉɨɫɬɪɨɢɬɶ ɬɨɱɤɢ: Ɇα ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ Ɇ0 ɧɚ ɭɝɨɥ α; Ɇ–β ɩɨɜɨɪɨ-
ɬɨɦ ɬɨɱɤɢ Ɇ0 ɧɚ ɭɝɨɥ (–β); Ɇα + β ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ Ɇ0 ɧɚ ɭɝɨɥ (α + β). Ɂɚɩɢ-
ɫɚɬɶ ɤɨɨɪɞɢɧɚɬɵ ɷɬɢɯ ɬɨɱɟɤ. 

2. Ⱦɨɤɚɡɚɬɶ ɪɚɜɟɧɫɬɜɨ ɬɪɟɭɝɨɥɶɧɢɤɨɜ Ɇ–βOɆα ɢ Ɇ0OɆα + β. 
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3. Ɂɚɩɢɫɚɬɶ ɮɨɪɦɭɥɵ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ: 
1) Ɇ–β ɢ Ɇα;  2) Ɇ0 ɢ Ɇα + β. 

4. ȼɵɩɨɥɧɢɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɢ ɩɨɤɚɡɚɬɶ, ɱɬɨ 

cos (α + β) = cos α cos β – sin α sin β. 

ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɮɨɪɦɭɥɵ, ɤɨɬɨɪɵɟ ɜɵɬɟɤɚɸɬ ɢɡ ɮɨɪɦɭɥɵ (1), ɞɨɤɚɡɵ-
ɜɚɸɬɫɹ ɥɢɛɨ ɡɚɦɟɧɨɣ β ɧɚ –β (ɤɚɤ ɩɪɢ ɜɵɜɨɞɟ ɮɨɪɦɭɥ (2), (6)), ɥɢɛɨ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɱɟɧɢɹ sТЧ 
2  

ɢ МШs 
2

 (ɡɚɞɚɱɚ 3). ȼ ɡɚɞɚɱɚɯ 1, 2, 4, 5 ɩɪɢ-

ɜɨɞɹɬɫɹ ɩɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɮɨɪɦɭɥ (1)—(6), ɚ ɜ ɡɚɞɚɱɟ 6* ɜɵɜɨɞɢɬɫɹ 
ɮɨɪɦɭɥɚ ɬɚɧɝɟɧɫɚ ɫɭɦɦɵ (ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɫɧɢɬɶ, ɩɨɧɢɦɚɸɬ ɥɢ ɭɱɚɳɢɟɫɹ, 
ɩɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ α ɢ β ɞɚɧɧɨɟ ɪɚɜɟɧɫɬɜɨ ɜɟɪɧɨ). 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɢɡ ɭɪɨɤɨɜ, ɨɬɜɟɞёɧɧɵɯ ɧɚ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚ-
ɝɪɚɮɚ, ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ (20 ɦɢɧ) ɧɚ ɩɪɨ-
ɜɟɪɤɭ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɷɬɨɝɨ ɢ ɩɪɟɞɵɞɭɳɢɯ ɩɚɪɚɝɪɚɮɨɜ, ɧɚɩɪɢɦɟɪ, 
ɬɚɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ: 

1. Ʉɚɤɨɣ ɡɧɚɤ ɢɦɟɟɬ sin α, ɟɫɥɢ α = 
3

4
π,  α = –

6
,  α = 1140°? 

[Ʉɚɤɨɣ ɡɧɚɤ ɢɦɟɟɬ cos α, ɟɫɥɢ α = 
7

8
π,  α = – 3

4
π,  α = 920°?] 

2. ȼɵɱɢɫɥɢɬɶ: 

1) sin cos tg
4 4 4

; 

2) sin 67°МШs 23° + cos 67° sin 23°. 

[1) sin cos cos tg( )
3 3 6

; 

2) cos 52° cos 38° – sin 52° sin 38°.] 
3. Ⱦɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɨ 

2

2

1
1 ctg

cos
sin

2
 α cos

2 α = 1 

2 2 2

2

1
1 tg sin cos

sin
. 

                                                                                      

4. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ 

cos 3x cos 2x + sin 3x cos 2x = –1 

[sin 3x cos x – cos 3x sin x = –1]. 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɢɦ: 
Ɉɞɢɧ ɜ ɚ ɪ ɢ ɚ ɧ ɬ: ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɩɪɨɱɢɬɚɬɶ ɥɟɤɰɢɸ ɩɨ ɜɫɟɦɭ ɦɚ-

ɬɟɪɢɚɥɭ ɩɚɪɚɝɪɚɮɚ ɢ ɩɨɤɚɡɚɬɶ ɩɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɮɨɪɦɭɥ ɢɡ ɭɩɪɚɠɧɟ-
ɧɢɣ 494 (1) ɢ 491 (3, 4); ɜ ɬ ɨ ɪ ɨ ɣ  ɭɪɨɤ ɩɪɨɜɟɫɬɢ ɤɚɤ ɩɪɚɤɬɢɤɭɦ. ȼ ɷɬɨɦ 
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ɫɥɭɱɚɟ ɨɫɬɚɧɟɬɫɹ ɜɪɟɦɹ ɧɚ ɪɟɲɟɧɢɟ ɢ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɭɩɪɚɠɧɟ-
ɧɢɣ (488—497, 563, 564). 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɮɨɪɦɭɥɵ (1), (2), (5), (6) ɢ ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 481, 482, 485. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ —  494, 496, 497. 

 

§ 29.  ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɞɜɨɣɧɨɝɨ ɭɝɥɚ (1 / 2 ɱ) 
§ 30*.  ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ  
(1 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɨ ɜ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɭɱɚɳɢɯɫɹ ɫɨ 
ɫɥɟɞɫɬɜɢɹɦɢ ɬɟɨɪɟɦɵ ɫɥɨɠɟɧɢɹ; ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɮɨɪɦɭɥ ɞɜɨɣɧɨɝɨ 
ɭɝɥɚ ɩɪɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɜɵɪɚɠɟɧɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ 
ɩɪɢ ɜɵɜɨɞɟ ɮɨɪɦɭɥ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɩɪɨɞɭɤɬɢɜɧɨ ɨɛ-
ɳɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɨɜ ɨɱɟɧɶ ɜɚɠɟɧ ɞɥɹ ɩɪɨɞɨɥɠɟɧɢɹ ɢɡɭɱɟɧɢɹ ɬɪɢ-
ɝɨɧɨɦɟɬɪɢɢ: ɜɫɟ ɮɨɪɦɭɥɵ, ɤɨɬɨɪɵɟ ɜɵɜɨɞɹɬɫɹ ɩɨ ɯɨɞɭ ɟɝɨ ɢɡɭɱɟɧɢɹ, ɱɚɫɬɨ 
ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɚ ɜ ɞɚɥɶɧɟɣ-
ɲɟɦ ɢ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɮɭɧɤɰɢɣ. 

ȼɵɜɨɞ ɮɨɪɦɭɥ ɞɜɨɣɧɨɝɨ ɭɝɥɚ (§ 29) ɧɟ ɫɨɫɬɚɜɢɬ ɬɪɭɞɚ, ɩɨɷɬɨɦɭ 
ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ ɥɢɛɨ ɜɵɜɟɫɬɢ ɷɬɢ ɮɨɪɦɭɥɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, 
ɥɢɛɨ ɩɪɨɱɢɬɚɬɶ ɩɨ ɭɱɟɛɧɢɤɭ. ɀɟɥɚɬɟɥɶɧɨ ɩɨɤɚɡɚɬɶ ɧɚ ɞɨɫɤɟ ɜɵɜɨɞ ɮɨɪ-
ɦɭɥ (5) ɢ (6) ɢɡ § 30*, ɬɚɤ ɤɚɤ ɩɪɢёɦ ɩɨɱɥɟɧɧɨɝɨ ɫɥɨɠɟɧɢɹ ɪɚɜɟɧɫɬɜ ɧɟ 
ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɭɪɫɟ ɚɥɝɟɛɪɵ. Ɏɨɪɦɭɥɭ (7) ɢɡ § 30* ɥɟɝɤɨ ɜɵɜɟɫɬɢ ɫ 
ɩɨɦɨɳɶɸ ɭɱɟɛɧɢɤɚ ɫɚɦɢɦ ɭɱɟɧɢɤɚɦ. ɉɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥ (8)—(10)  

ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɪɟɲɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɭɪɚɜɧɟɧɢɣ, ɨɞɧɚɤɨ ɫɨ ɜɫɟɦɢ 
ɭɱɚɳɢɦɢɫɹ ɤɥɚɫɫɚ ɢɯ ɦɨɠɧɨ ɧɟ ɢɡɭɱɚɬɶ, ɨɫɬɚɜɢɜ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɭɱɚɳɢɦɫɹ, ɢɧɬɟɪɟɫɭɸɳɢɦɫɹ ɦɚɬɟɦɚɬɢɤɨɣ. 

ɍɩɪɚɠɧɟɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɪɨɜɧɹ ɤ ɨɛɨɢɦ ɩɚɪɚɝɪɚɮɚɦ ɜ ɨɫɧɨɜɧɨɦ 
ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɧɚ ɩɪɹɦɨɟ ɩɪɢɦɟɧɟɧɢɟ ɮɨɪɦɭɥ. ɍɩɪɚɠɧɟɧɢɹ 
503—505, 515, 516 ɨɱɟɧɶ ɩɨɥɟɡɧɵ, ɬɚɤ ɤɚɤ ɩɨ ɯɨɞɭ ɢɯ ɪɟɲɟɧɢɹ ɩɨɜɬɨɪɹɟɬ-
ɫɹ ɩɪɟɞɵɞɭɳɢɣ ɦɚɬɟɪɢɚɥ. 

ɀɟɥɚɬɟɥɶɧɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɩɪɨɫɬɨɟ ɡɚɞɚɧɢɟ  
506 (1, 2), ɤɨɬɨɪɨɟ ɩɨɥɟɡɧɨ ɩɪɟɞɥɨɠɢɬɶ ɜɵɩɨɥɧɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɚ ɡɚ-
ɬɟɦ ɨɛɫɭɞɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

506. 1) I  ɫ ɩ ɨ ɫ ɨ ɛ. 2cos 40° МШs 50° = 2МШs (90° –50°) МШs 50° =  

= 2sin 50° МШs 50° = sin 100°. 
I I  ɫ ɩ ɨ ɫ ɨ ɛ. 2cos 40° cos 50° = 2cos 40° cos (90° – 40°) =  

= 2cos 40° sin 40° = sin 80°. 
ɍ ɤɨɝɨ ɠɟ ɜɟɪɧɵɣ ɨɬɜɟɬ? Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɬɨɝɨ, ɱɬɨ  

sin 100° = sin 80°, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɥɥɸɫɬɪɚɰɢɟɣ ɢ ɧɚɩɨɦɧɢɬɶ, ɤɚɤ 
ɩɨɫɬɪɨɢɬɶ ɬɨɱɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɝɥɚɦ α = 80°, β = 100° ɧɚ ɟɞɢɧɢɱɧɨɣ 
ɨɤɪɭɠɧɨɫɬɢ, ɩɨɤɚɡɚɬɶ ɨɛɳɭɸ ɨɪɞɢɧɚɬɭ ɬɨɱɟɤ Mα ɢ Mβ (ɪɢɫ. 19). 
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Ɋɢɫ. 19 

 

ɍɩɪɚɠɧɟɧɢɟ 508 ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɩɨɧɢɡɢɬɶ ɫɬɟɩɟɧɶ ɜɵɪɚɠɟɧɢɹ, ɱɬɨ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɨɦɨɠɟɬ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ. 

ȼɵɩɨɥɧɹɹ ɭɩɪɚɠɧɟɧɢɟ 510 (5), ɦɨɠɧɨ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɜɨɩɪɨɫɚ ɩɪɟɞɥɨɠɢɬɶ ɧɚɣɬɢ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ α. 

ɂɡ ɭɩɪɚɠɧɟɧɢɣ ɤ § 30* ɠɟɥɚɬɟɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɭɩɪɚɠɧɟɧɢɟ 518, ɬɚɤ 
ɤɚɤ ɩɪɢ ɟɝɨ ɜɵɩɨɥɧɟɧɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜɫɟ ɨɫɬɚɥɶɧɵɟ ɮɨɪɦɭɥɵ, ɢɡɭɱɚɟɦɵɟ 
ɜ ɨɛɨɢɯ ɩɚɪɚɝɪɚɮɚɯ. 

ɇɚ ɡɚɤɥɸɱɢɬɟɥɶɧɨɦ ɭɪɨɤɟ ɜ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɜɵɩɨɥɧɢɬɶ 
ɭɩɪɚɠɧɟɧɢɹ 510 (4) ɢ 519 (4) (ɩɨ ɜɚɪɢɚɧɬɚɦ) ɢ ɨɛɹɡɚɬɟɥɶɧɨ ɪɚɫɫɦɨɬɪɟɬɶ 
ɜɨɡɦɨɠɧɵɟ ɩɭɬɢ ɢɯ ɪɟɲɟɧɢɣ. 

ȼɵɩɨɥɧɹɹ ɭɩɪɚɠɧɟɧɢɟ 510(4), ɭɱɚɳɢɟɫɹ ɨɛɵɱɧɨ ɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭ-
ɥɚɦɢ ɞɜɨɣɧɨɝɨ ɭɝɥɚ. 

510. 4) 
1 cos 2 sin 2

ctg
1 cos 2 sin 2

 

2 2 2 2

2 2 2 2

(cos sin (cos sin sin cos
ctg

(cos sin (cos sin sin cos
 

2sin sin cos )
ctg 1

2cos sin cos )
. 

Ʉ ɜɵɩɨɥɧɟɧɢɸ ɭɩɪɚɠɧɟɧɢɹ 519 (4) ɨɩɵɬ ɩɨɞɫɤɚɡɵɜɚɟɬ ɩɨɞɨɣɬɢ  
ɢɧɚɱɟ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ. 

519. 4) 
2

2

1 sin 2 cos 2 2cos 2sin cos
ctg

1 sin 2 cos 2 2sin 2sin cos
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Ɏɨɪɦɭɥɵ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢ ɜ ɜɢɞɟ ɮɨɪɦɭɥ (3) ɢ (4), ɢ ɜ ɜɢɞɟ ɮɨɪɦɭɥ (5) ɢ (6). 

ɇɚ ɜɫɟɯ ɭɪɨɤɚɯ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ. ɉɨɫɬɟɩɟɧɧɨ ɭɫɥɨɠ-
ɧɹɸɬɫɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢ-
ɜɨɞɹɬ ɤ ɭɪɚɜɧɟɧɢɹɦ ɜɢɞɚ sin x = ±1, cos x = ±1, sin x = 0, cos x = 0. ɇɨ ɬɟ-
ɩɟɪɶ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɪɚɡɥɨɠɟɧɢɟɦ ɧɚ ɦɧɨ-
ɠɢɬɟɥɢ, ɢ ɜ ɨɬɜɟɬɟ ɩɨɥɭɱɚɟɬɫɹ ɧɟ ɞɜɚ ɤɨɪɧɹ, ɚ ɞɜɟ ɫɟɪɢɢ ɤɨɪɧɟɣ. ɉɨɥɟɡɧɨ 
ɧɚ ɨɞɧɨɦ-ɞɜɭɯ ɭɪɚɜɧɟɧɢɹɯ (ɜ ɤɥɚɫɫɟ ɢ ɞɨɦɚ) ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɪɚɫɩɨ-
ɥɨɠɟɧɢɟ ɤɨɪɧɟɣ ɧɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɭɪɚɜɧɟɧɢɣ ɩɨɦɨɠɟɬ ɨɛɴɟɞɢɧɟɧɢɸ ɫɟɪɢɣ ɤɨɪɧɟɣ ɜ ɨɞɧɭ, ɤɨɝɞɚ ɷɬɨ 
ɜɨɡɦɨɠɧɨ. 

ȼ ɤɚɱɟɫɬɜɟ ɭ ɫ ɬ ɧ ɵ ɯ  ɭɩɪɚɠɧɟɧɢɣ ɧɚ ɭɪɨɤɚɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɟ: 

1. Ɂɚɤɨɧɱɢɬɶ ɡɚɩɢɫɶ ɮɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɭɝɥɚ: 
1) cos 4α = cos 

2 
2α _____________; 

2) sin 5α = 2 sin 
5

2
α ____________. 

2. ȼɵɪɚɡɢɬɶ cos 
2  

3α ɱɟɪɟɡ cos 6α. 

3. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
1) cos

2 
3x – sin

2 
3x = 1;     2) 2sin 2,5x cos 2,5x = 0. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɨɜ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ  
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶ-

ɧɨɣ ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 ȼɵɜɨɞ ɮɨɪɦɭɥ sin 2α ɢ 
cos 2α, ɡɚɞɚɱɢ 1—3 

498—504, 508 502,  

508 (1, 2) 
511, 512, 
521—523; 

ȾɆ § 29  
№ 22—25; 

§ 30  
№ 18—20 

2 ȼɵɜɨɞ ɮɨɪɦɭɥɵ tg 2 , 
ɡɚɞɚɱɢ 4, 5. ȼɵɜɨɞ 
ɮɨɪɦɭɥ (5)—(7) § 30*, 
ɡɚɞɚɱɢ 1—3 

505—506,  
512—514,  

515 (1),  

516 (2) 

507,  
517 (1, 2) 

3 Ɂɚɞɚɱɚ 4 § 30* 509, 510 (4, 5), 

512, 518 (1, 4) 

515 (3),  

518 (6),  

519 (1) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɨ ɜ  ɜɫɟ ɭɱɚɳɢɟɫɹ 
ɞɨɥɠɧɵ ɡɧɚɬɶ ɮɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɭɝɥɚ ɢ ɭɦɟɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɩɪɢ ɜɵ-
ɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ 500, 503—505; ɩɨɥɶɡɭɹɫɶ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ, 
ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ 514, 517. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ —  511, 512, 520. 
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§ 31.  Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɩɪɚ-
ɜɢɥɚ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɡɚɦɟɧɢɬɶ ɫɢɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɨɬɚɧɝɟɧɫ ɥɸɛɨɝɨ 
ɱɢɫɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ, ɬɚɧɝɟɧɫɨɦ ɢɥɢ ɤɨɬɚɧɝɟɧɫɨɦ 

ɱɢɫɥɚ α, ɟɫɥɢ 0 < α < 
2

. 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɚɱɚɬɶ ɫ ɢɫɬɨɪɢɱɟ-
ɫɤɨɣ ɫɩɪɚɜɤɢ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɛɥɢɰ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɞɥɹ 
ɜɵɱɢɫɥɟɧɢɣ ɧɚ ɩɪɚɤɬɢɤɟ ɢ ɩɨɜɬɨɪɟɧɢɹ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨ-
ɨɪɞɢɧɚɬ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɭɩɪɚɠɧɟɧɢɣ: 

1. ɋɢɧɭɫɵ ɤɚɤɢɯ ɭɝɥɨɜ ɪɚɜɧɵ ɫɢɧɭɫɭ ɭɝɥɚ 30° (ɪɢɫ. 20)? 

2. Ʉɨɫɢɧɭɫɵ ɤɚɤɢɯ ɭɝɥɨɜ ɪɚɜɧɵ ɤɨɫɢɧɭɫɭ ɭɝɥɚ 120° (ɪɢɫ. 21)? 

 

                         
        Ɋɢɫ. 20                                                               Ɋɢɫ. 21 

 

3. ɇɚ ɤɚɤɨɣ ɭɝɨɥ ɩɨɜɟɪɧɭɥɢ ɬɨɱɤɭ P (1; 0), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɨɱɤɭ M 

(ɪɢɫ. 22)? ɋɪɚɜɧɢɬɶ ɡɧɚɱɟɧɢɹ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ ɱɢɫɟɥ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɬɨɱɤɚɦ A ɢ M. 

4. ɋɪɚɜɧɢɬɶ ɫɢɧɭɫɵ ɢ ɤɨɫɢɧɭɫɵ ɭɝɥɨɜ α ɢ β (ɪɢɫ. 23). 
 

                      
 

Ɋɢɫ. 22                                                         Ɋɢɫ. 23 

 



    

 

77 

 

Ɂɚɬɟɦ ɪɚɫɫɦɨɬɪɟɬɶ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 1, ɤɨɬɨɪɨɟ ɦɨɬɢɜɢɪɭɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɮɨɪɦɭɥ, ɭɩɪɨɳɚɸɳɢɯ ɧɚɯɨɠɞɟɧɢɟ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ 
ɭɝɥɨɜ, ɡɚɞɚɧɧɵɯ «ɛɨɥɶɲɢɦɢ ɱɢɫɥɚɦɢ». Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɪɚɜɟɧɫɬɜɚ (1) ɢ (2), 
ɤɨɬɨɪɵɟ ɩɨɹɜɢɥɢɫɶ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 1, ɩɨɞɜɨɞɹɬ ɤ ɦɵɫɥɢ ɨ ɫɭɳɟɫɬ-
ɜɨɜɚɧɢɢ ɢ ɞɪɭɝɢɯ ɪɚɜɟɧɫɬɜ, ɭɩɪɨɳɚɸɳɢɯ ɜɵɱɢɫɥɟɧɢɹ, ɧɚɩɪɢɦɟɪ ɪɚɜɟɧɫɬ-
ɜɚ (3) ɢɡ § 28. ȼɵɜɨɞ ɮɨɪɦɭɥ (5) ɢ (6) ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦ-
ɫɹ ɫɞɟɥɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɧɚɩɪɢɦɟɪ, ɩɨ ɜɚɪɢɚɧɬɚɦ: 

I  ɜ ɚ ɪ ɢ ɚ ɧ ɬ  

1) sin (π – α) = sin α; 2) sin (π + α) = –sin α; 

3) cos (π – α) = –cos α; 4) cos (π + α) = –cos α. 

I I  ɜ ɚ ɪ ɢ ɚ ɧ ɬ  

1) sin
2

 = –cos α; 2) sin 
2

= –cos α; 

3) cos 
2

 = –sin α; 4) cos 
2

 = sin α. 

ɇɚ ɞɨɫɤɟ ɜ ɷɬɨ ɜɪɟɦɹ ɦɨɠɧɨ ɞɨɤɚɡɚɬɶ ɬɨɠɞɟɫɬɜɚ: 

1) sin 
2

= cos α;  2) cos 
2

= –sin α. 

ȼɫɟ ɮɨɪɦɭɥɵ (3), (5), (6) ɞɨɥɠɧɵ ɛɵɬɶ ɧɚ ɞɨɫɤɟ ɢɥɢ ɩɥɚɤɚɬɟ. Ɉɛɪɚ-
ɬɢɬɟ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɬɨ, ɱɬɨ ɜɫɟ ɪɚɜɟɧɫɬɜɚ ɫɩɪɚɜɟɞɥɢɜɵ ɩɪɢ ɥɸɛɵɯ 
ɡɧɚɱɟɧɢɹɯ α. ȼɵɩɨɥɧɢɬɶ ɱɚɫɬɶ ɭɩɪɚɠɧɟɧɢɹ 524, ɡɚɬɟɦ ɨɛɪɚɬɢɬɶɫɹ ɤ ɭɱɟɛ-
ɧɢɤɭ: ɪɚɫɫɦɨɬɪɟɬɶ ɡɚɞɚɱɭ 2 ɢ ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ, ɧɚɩɪɢɦɟɪ,  
525 (1, 2, 5, 6), 526 (3, 5). 

Ɍɟɩɟɪɶ ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɩɪɨɛɥɟɦɭ ɧɚɯɨɠɞɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɮɨɪɦɭɥ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ЭР α ɢ МЭР α, ɪɚɡɨɛɪɚɬɶ ɡɚɞɚɱɢ 3 ɢ 4 (ɫ ɭɱɢɬɟɥɟɦ 
ɢɥɢ ɩɨ ɭɱɟɛɧɢɤɭ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ) ɢ ɩɨɭɱɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɵ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ 524 (6, 8), 525 (3, 7), 526 (7, 8). 

Ⱦɨɛɚɜɢɜ ɩɨɥɭɱɟɧɧɵɟ ɮɨɪɦɭɥɵ ɤ ɬɟɦ, ɱɬɨ ɭɠɟ ɟɫɬɶ ɧɚ ɞɨɫɤɟ ((3), (5), 
(6)), ɩɨɩɵɬɚɬɶɫɹ ɜɦɟɫɬɟ ɜɵɹɫɧɢɬɶ, ɨɬ ɱɟɝɨ ɡɚɜɢɫɢɬ ɡɧɚɤ ɥɟɜɨɣ ɱɚɫɬɢ ɢ ɢɡ-
ɦɟɧɟɧɢɟ ɢɥɢ ɧɟɢɡɦɟɧɧɨɫɬɶ ɧɚɡɜɚɧɢɹ ɮɭɧɤɰɢɢ. 

Ɂɚɬɟɦ ɩɪɨɱɢɬɚɬɶ ɩɪɚɜɢɥɨ ɧɚ ɫ. 159 ɢ ɧɚɭɱɢɬɶɫɹ ɟɝɨ ɩɪɢɦɟɧɹɬɶ, ɧɚ-
ɩɪɢɦɟɪ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɞɧɨɝɨ ɩɪɢɦɟɪɚ ɢɡ ɤɚɠɞɨɝɨ ɭɩɪɚɠɧɟɧɢɹ 530,  

531. 

ɇɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɩɨɧɢɦɚɥɢ, ɱɬɨ ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ 
ɫɩɪɚɜɟɞɥɢɜɵ ɞɥɹ ɥɸɛɨɝɨ ɡɧɚɱɟɧɢɹ α, ɯɨɬɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɤɚ ɢɫɯɨɞ-
ɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɡɚɩɨɦɢɧɚɧɢɢ ɮɨɪɦɭɥ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ α — ɭɝɨɥ I ɱɟɬɜɟɪ-
ɬɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɤ ɩɚɪɚɝɪɚɮɭ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɥɟɞɭɟɬ 
ɩɪɨɞɨɥɠɚɬɶ ɨɛɭɱɟɧɢɟ ɭɱɚɳɢɯɫɹ ɜɵɹɜɥɟɧɢɸ ɪɚɡɥɢɱɧɵɯ ɩɭɬɟɣ ɪɟɲɟɧɢɹ.  

ɍɩɪɚɠɧɟɧɢɟ 532(1) ɦɨɠɧɨ ɪɟɲɚɬɶ ɬɚɤ: 
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I  ɫ ɩ ɨ ɫ ɨ ɛ. 

sin cos sin cos
4 4 2 4 4

 

sin cos cos
2 4 4 4

cos 0.
4

 

I I  ɫ ɩ ɨ ɫ ɨ ɛ.  

sin cos cos
4 4 2 4

cos
4

 

cos cos 0.
4 4

 

Ɇɨɠɧɨ ɩɪɟɨɛɪɚɡɨɜɚɬɶ cos
4

 ɢ ɢɫɤɚɬɶ ɞɪɭɝɢɟ ɩɭɬɢ. 

ȼ ɤɨɧɰɟ ɜ ɬ ɨ ɪ ɨ ɝ ɨ  ɭɪɨɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ (15 ɦɢɧ).  

1. ȼɵɱɢɫɥɢɬɶ: 

1) 
3

cos
2

, ɟɫɥɢ cos α = 0,8; 

2) sin 210° – cos 120° + tg 225°. 

[1) sin
2

, ɟɫɥɢ sin α = 0,6; 

2) tg 150° – cos 780° + sin 330°.Ж 

2. ɍɩɪɨɫɬɢɬɶ ɜɵɪɚɠɟɧɢɟ 

3
sin sin( )

sin( cos( )2 .
2cos( )sin( 1 2cos cos( )

2
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Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɬɚɤ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 ȼɟɫɶ ɦɚɬɟɪɢɚɥ 
ɩɚɪɚɝɪɚɮɚ 

524 (1—7), 526, 

530, 531 

526 (2, 4, 6, 7),  

535 (3, 4) 

535, 536; 

ȾɆ § 31  
№ 10—11 

2  527, 529,  

532 (1, 3),  

533 (1—2), 535; 

ȾɆ ɫ. 139,  
№ 54—56 

ȼ ɬɟɤɫɬɟ 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɚɤɢɯ ɭɩ-
ɪɚɠɧɟɧɢɣ, ɤɚɤ 525, 526. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ —  

530, 533. 

 

§ 32.  ɋɭɦɦɚ ɢ ɪɚɡɧɨɫɬɶ ɫɢɧɭɫɨɜ. 
ɋɭɦɦɚ ɢ ɪɚɡɧɨɫɬɶ ɤɨɫɢɧɭɫɨɜ (1 / 3 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɮɨɪ-
ɦɭɥ ɫɭɦɦɵ ɢ ɪɚɡɧɨɫɬɢ ɫɢɧɭɫɨɜ (ɤɨɫɢɧɭɫɨɜ) ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɢ ɪɚɡɥɨɠɟ-
ɧɢɢ ɧɚ ɦɧɨɠɢɬɟɥɢ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɜ 
ɪɚɡɥɢɱɧɵɯ ɫɢɬɭɚɰɢɹɯ. 

Ɏɨɪɦɭɥɵ, ɤɨɬɨɪɵɟ ɜɵɜɨɞɹɬɫɹ ɜ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ, ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɩɪɢ ɪɟɲɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɩɨɷɬɨɦɭ ɜɚɠɧɨ, ɱɬɨɛɵ ɭɱɚ-
ɳɢɟɫɹ ɦɨɝɥɢ ɢɯ ɩɪɢɦɟɧɹɬɶ ɜ ɪɚɡɧɵɯ ɫɢɬɭɚɰɢɹɯ (ɡɚɞɚɱɢ 2—3, ɭɩɪɚɠɧɟɧɢɹ 
537, 539, 542). 

ɏɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 1 ɩɚɪɚɝɪɚɮɚ ɦɨɬɢɜɢɪɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɹɜ-
ɥɟɧɢɹ ɮɨɪɦɭɥɵ, ɭɩɪɨɳɚɸɳɟɣ ɜɵɱɢɫɥɟɧɢɹ. ɋ ɬɨɣ ɠɟ ɰɟɥɶɸ ɦɨɠɧɨ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɭɩɪɚɠɧɟɧɢɟ 537 (1, 2). ɗɬɢ ɠɟ ɡɚɞɚɱɢ ɩɨɞɫɤɚɡɵɜɚɸɬ ɩɪɢёɦ, 
ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɜɵɜɨɞɟ ɮɨɪɦɭɥɵ (1). Ɏɨɪɦɭɥɵ (3) ɢ (4), ɤɚɤ ɢ 
ɩɪɟɞɥɚɝɚɟɬɫɹ ɜ ɬɟɤɫɬɟ ɭɱɟɛɧɢɤɚ, ɩɨɥɟɡɧɨ ɜɵɜɟɫɬɢ ɭɱɚɳɢɦɫɹ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨ ɞɨɦɚ ɢ ɩɪɨɜɟɪɢɬɶ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɪɨɤɟ ɜ ɤɥɚɫɫɟ. 

ȼ ɡɚɞɚɱɟ 2 ɩɨɤɚɡɵɜɚɟɬɫɹ ɜɚɠɧɵɣ ɩɪɢёɦ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ: 
ɧɚɯɨɞɢɬɫɹ ɦɧɨɠɢɬɟɥɶ, ɤɨɬɨɪɵɣ ɩɨɫɥɟ ɜɵɧɟɫɟɧɢɹ ɡɚ ɫɤɨɛɤɢ ɩɨɡɜɨɥɢɬ ɨɫɬɚ-
ɜɢɬɶ ɜ ɫɤɨɛɤɚɯ ɬɚɤɨɟ ɫɥɚɝɚɟɦɨɟ, ɱɬɨ ɟɝɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ ɫɢɧɭɫ ɢɥɢ 
ɤɨɫɢɧɭɫ ɧɟɤɨɬɨɪɨɝɨ ɭɝɥɚ. Ɂɚɤɪɟɩɥɹɟɬɫɹ ɭɦɟɧɢɟ ɩɪɢɦɟɧɹɬɶ ɷɬɨɬ ɩɪɢёɦ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 539. 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɨɠɞɟɫɬɜ ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɨɥɠɢɬɶ ɪɚɛɨɬɭ ɩɨ ɪɚɡɜɢɬɢɸ 
ɦɵɲɥɟɧɢɹ ɭɱɚɳɢɯɫɹ: ɦɧɨɝɢɟ ɭɩɪɚɠɧɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɪɚɡɧɵ-
ɦɢ ɫɩɨɫɨɛɚɦɢ. Ɉɱɟɧɶ ɩɨɤɚɡɚɬɟɥɶɧɨ ɭɩɪɚɠɧɟɧɢɟ 542 (1). ȼ ɯɨɞɟ ɟɝɨ ɜɵ-
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ɩɨɥɧɟɧɢɹ ɦɨɠɧɨ ɩɨɜɬɨɪɢɬɶ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɭɥɵ ɢ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɠɞɟɫɬɜ. 

 

542. 1) I  ɫ ɩ ɨ ɫ ɨ ɛ. ɉɪɟɨɛɪɚɡɭɟɦ ɥɟɜɭɸ ɱɚɫɬɶ: 
cos

4 α – sin
4 α + sin 2α = 

= (cos
2
 α – sin

2
 α)(cos

2
 α + sin

2
 α) + sin 2α = 

= cos 2α + sin 2α = cos 2α + cos
2

 

2 2 2 2
2 22cos cos 2cos cos 2
2 2 4 4

  

2
2 cos 2 2 cos 2 .

2 4 4
 

 

Ɂɞɟɫɶ ɭɱɚɳɢɟɫɹ ɩɪɨɞɨɥɠɚɸɬ ɭɱɢɬɶɫɹ ɩɨɧɢɠɚɬɶ ɫɬɟɩɟɧɶ ɜɵɪɚɠɟɧɢɹ ɢ 
ɧɚɯɨɞɢɬɶ ɩɨɥɭɫɭɦɦɭ ɢ ɩɨɥɭɪɚɡɧɨɫɬɶ ɭɝɥɨɜ. 

 

I I  ɫ ɩ ɨ ɫ ɨ ɛ. ɉɪɟɨɛɪɚɡɭɟɦ ɩɪɚɜɭɸ ɱɚɫɬɶ: 

2 cos 2 2 cos2 cos sin 2 sin
4 4 4

 cos 2α + sin 2α =  

= cos
2 α – sin

2 α + sin 2α = cos
4 α – sin

4 α + sin 2α. 

I I I  ɫ ɩ ɨ ɫ ɨ ɛ. ɉɪɟɨɛɪɚɡɨɜɚɬɶ ɥɟɜɭɸ ɢ ɩɪɚɜɭɸ ɱɚɫɬɢ ɤ ɨɞɢɧɚɤɨɜɨɦɭ 
ɜɢɞɭ (ɞɨɫɬɚɬɨɱɧɨ ɜɵɩɨɥɧɢɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜ I ɢ II ɫɩɨɫɨɛɚɯ 
ɩɪɢɜɨɞɹɬ ɤ ɩɨɞɱёɪɤɧɭɬɨɦɭ ɜɵɪɚɠɟɧɢɸ). 

 

ɇɚ ɷɬɢɯ ɭɪɨɤɚɯ ɩɨɥɟɡɧɨ ɭ ɫ ɬ ɧ ɨ  ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɟ, ɧɚɩɪɢɦɟɪ,  
ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɹ: 

1. ɉɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ ɫɢɧɭɫɨɜ ɜɵɪɚɠɟɧɢɟ: 

1) 
1

2
 + sin α;     2) 

3

2
 + cos α;      3) 3  + 2sin α. 

2. ȼɵɪɚɡɢɬɶ МШs4
 α – sin

4
 α ɱɟɪɟɡ ɫɢɧɭɫ ɢɥɢ ɤɨɫɢɧɭɫ 2α. 

3. Ɋɚɡɥɨɠɢɬɶ ɧɚ ɦɧɨɠɢɬɟɥɢ: 
1) 1 – cos 2α – sin α; 

2) 1 + cos 2α – cos α. 

4. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɠɟɧɢɹ: 

1) 2cos α;     2) 
sin

2
. 
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Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ  
ɨɛɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 32 537—541,  

542 (1, 3), 

543 

538 (3, 5), 539 (4), 

540 (2) 

544, 545; 

ȾɆ § 32  
№ 20—22, 

27—29 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɵ (1)—(4) ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 
538, 540. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ —  541, 542. 

 

ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 2 ɱ) 

ɇɚ ɭɪɨɤɟ ɨ ɛ ɨ ɛ ɳ ɟ ɧ ɢ ɹ  ɢ  ɫ ɢ ɫ ɬ ɟ ɦ ɚ ɬ ɢ ɡ ɚ ɰ ɢ ɢ  ɡɧɚɧɢɣ ɪɟɤɨɦɟɧ-
ɞɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɜɬɨɪɢɬɶ ɜɫɟ ɮɨɪɦɭɥɵ, ɤɨɬɨɪɵɟ ɢɡɭɱɚɥɢɫɶ ɜ ɝɥɚɜɟ, ɧɨ 
ɨɛɹɡɚɬɟɥɶɧɨ ɜɫɩɨɦɧɢɬɶ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɛɭɤɜ ɜ ɤɚɠɞɨɦ ɨɬɞɟɥɶɧɨɦ 
ɫɥɭɱɚɟ. ɉɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɜɵɣ ɮɨɪɡɚɰ ɭɱɟɛɧɢɤɚ, ɝɞɟ ɜɫɟ ɮɨɪɦɭɥɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɫɢɫɬɟɦɟ: ɮɨɪɦɭɥɵ, ɫɜɹɡɵɜɚɸɳɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɮɭɧɤɰɢɢ ɨɞɧɨɝɨ ɚɪɝɭɦɟɧɬɚ, ɡɚɬɟɦ ɫɭɦɦɵ ɚɪɝɭɦɟɧɬɨɜ, ɨɬɤɭɞɚ ɫɥɟɞɭɸɬ 
ɮɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɢ ɩɨɥɨɜɢɧɧɨɝɨ ɚɪɝɭɦɟɧɬɚ, ɮɨɪɦɭɥɵ ɪɚɡɥɨɠɟɧɢɹ ɧɚ 
ɦɧɨɠɢɬɟɥɢ ɫɭɦɦɵ ɢ ɪɚɡɧɨɫɬɢ ɨɞɧɨɢɦёɧɧɵɯ ɮɭɧɤɰɢɣ ɪɚɡɧɵɯ ɚɪɝɭɦɟɧɬɨɜ. 

ɉɨɥɟɡɧɨ ɜɵɩɨɥɧɢɬɶ ɜ ɤɥɚɫɫɟ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 546, 547, 552, 555, 

560, 561, 564; ɡɚɞɚɧɢɹ ɞɥɹ ɢɧɬɟɪɟɫɭɸɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɣ ɢɡ «Ⱦɢɞɚɤɬɢɱɟ-
ɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ», ɚ ɬɚɤɠɟ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ: 

1. (sin x + cos x)
2 
= 1. 

2. (cos x – sin x)(cos x + sin x) = 1. 

3. 2cos
2 

2x – 2sin
2 
2x + sin8x = 0. 

Ⱦ ɨ ɩ ɨ ɥ ɧ ɢ ɬ ɟ ɥ ɶ ɧ ɨ  ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ 565, 567, ɡɚɞɚɧɢɹ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɤ ɷɤɡɚɦɟɧɚɦ ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ». ɋ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɨ  — 549, 550, 556, 559 (ɩɨ ɨɞɧɨɦɭ ɡɚɞɚɧɢɸ). 
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Ƚɥɚɜɚ VI. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 
 

Ʉɚɤ ɢ ɩɪɢ ɪɟɲɟɧɢɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ, ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɢ ɥɨɝɚɪɢɮɦɢɱɟ-
ɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɪɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɩɭɬёɦ ɪɚɡɥɢɱ-
ɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɫɜɨɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɩɪɨɫɬɟɣɲɢɯ: МШs x = a, sin x = a, 

tg x = a. ɉɪɢ ɢɯ ɪɟɲɟɧɢɢ ɩɨɥɭɱɚɸɬɫɹ ɛɟɫɤɨɧɟɱɧɵɟ ɦɧɨɠɟɫɬɜɚ ɤɨɪɧɟɣ, 
ɤɨɬɨɪɵɟ ɜɵɪɚɠɚɸɬɫɹ ɮɨɪɦɭɥɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɧɚɯɨɞɢɬɶ ɤɨɧɤɪɟɬɧɵɟ 
ɡɧɚɱɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɤɨɪɧɹɦɢ ɭɪɚɜɧɟɧɢɹ ЭР x = a ɹɜɥɹɸɬɫɹ ɱɢɫɥɚ  
x = arctg a + πn, n  Z; ɩɪɢ n = 0 ɩɨɥɭɱɢɦ ɤɨɪɟɧɶ x = arctg a ɜ ɩɪɨɦɟɠɭɬɤɟ 

ɨɬ –
2

 ɞɨ 
2

. 

Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɤɨɪɧɟɣ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɬɟɪɦɢɧɵ ɢ ɫɢɦɜɨɥɵ: КrММШs a, arcsin a ɢ 
arctg a. ɇɚɩɪɢɦɟɪ, ɡɚɩɢɫɶ КrМЭР a (ɚɪɤɬɚɧɝɟɧɫ a) ɨɡɧɚɱɚɟɬ: ɤɨɪɟɧɶ ɭɪɚɜɧɟ-

ɧɢɹ ЭР x = a, ɡɚɤɥɸɱёɧɧɵɣ ɜ ɢɧɬɟɪɜɚɥɟ ;
2 2

. 

ȼ ɭɱɟɛɧɢɤɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɨɫɬɟɣɲɢɯ ɭɪɚɜɧɟɧɢɣ ɧɚɱɢɧɚɟɬɫɹ ɫ ɭɪɚɜ-
ɧɟɧɢɹ МШs x = a, ɬɚɤ ɤɚɤ ɮɨɪɦɭɥɚ ɟɝɨ ɤɨɪɧɟɣ ɩɪɨɳɟ, ɱɟɦ ɮɨɪɦɭɥɚ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɹ sТЧ x = a (ɞɥɹ ɧɢɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɨɛɵɱɧɵɣ ɞɥɹ ɭɱɚɳɢɯɫɹ ɭɤɚ-
ɡɚɬɟɥɶ ɡɧɚɤɚ (–1)

n
). 

Ɋɟɲɟɧɢɟ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɤɨɝɞɚ ɜɵ-
ɩɨɥɧɹɸɬɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɫɜɨ-
ɞɢɬɫɹ ɤ ɪɟɲɟɧɢɸ ɩɪɨɫɬɟɣɲɢɯ. 

ɋɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɜɵɩɨɥɧɹɟɦɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɟɪɟɯɨɞɨɦ ɨɬ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɤ ɪɚɜɧɨɫɢɥɶɧɨɦɭ ɟɦɭ ɧɚ 
ɡɚɞɚɧɧɨɦ ɦɧɨɠɟɫɬɜɟ. ɇɚɩɪɢɦɟɪ, ɭɪɚɜɧɟɧɢɟ ЭР2 

x – 2tg x + 1 = 0 ɧɚ ɦɧɨɠɟ-

ɫɬɜɟ ,
2

x n n  Z, ɪɚɜɧɨɫɢɥɶɧɨ ɭɪɚɜɧɟɧɢɹɦ (ЭР x – 1)
2 

= 0, tg x = 1, 

ɨɬɤɭɞɚ ,
4

x k k Z; ɨɬɦɟɬɢɦ, ɱɬɨ 
4 2

k n  ɧɢ ɩɪɢ ɤɚɤɢɯ ɰɟ-

ɥɵɯ k ɢ n. 
Ɍɢɩɨɥɨɝɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɜɟɫɶɦɚ ɪɚɡɧɨɨɛɪɚɡɧɚ.  

ȼ ɭɱɟɛɧɢɤɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɢ ɬɢɩɚ: ɫɜɨɞɹɳɢɟɫɹ ɤ ɤɜɚɞɪɚɬɧɵɦ, ɥɢɧɟɣ-
ɧɵɟ ɨɬɧɨɫɢɬɟɥɶɧɨ sТЧ x ɢ МШs x ɢ ɭɪɚɜɧɟɧɢɹ, ɪɟɲɚɟɦɵɟ ɪɚɡɥɨɠɟɧɢɟɦ ɧɚ 
ɦɧɨɠɢɬɟɥɢ. ȼ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɬɢɩɨɜ ɥɟɠɚɬ 
ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɜɬɨɪɨɝɨ ɬɢɩɚ 
ɩɨɤɚɡɚɧ ɬɚɤɠɟ ɫɩɨɫɨɛ ɜɜɟɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝɥɚ. 

Ƚɥɚɜɚ ɡɚɜɟɪɲɚɟɬɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɧɟɪɚɜɟɧɫɬɜ, ɤɨɬɨɪɵɟ ɪɟɲɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɝɞɟ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɬɨɱɟɤ, ɤɨɨɪɞɢɧɚɬɵ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɞɚɧɧɵɦ ɧɟɪɚɜɟɧɫɬɜɨɦ. ɇɚɩɪɢɦɟɪ, ɧɟɪɚɜɟɧɫɬɜɭ sin x > 
1

2
 ɭɞɨɜɥɟɬɜɨɪɹɸɬ 
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ɬɨɱɤɢ ɨɤɪɭɠɧɨɫɬɢ, ɡɚɤɥɸɱёɧɧɵɟ ɜ ɩɪɨɦɟɠɭɬɤɚɯ 2 ; 2 ,
6 6

n n   

n  Z. 
ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɚɪɤɫɢɧɭɫɚ, ɚɪɤɤɨɫɢɧɭɫɚ, ɚɪɤɬɚɧɝɟɧɫɚ ɭɝɥɚ;  

ɜɵɜɨɞ ɮɨɪɦɭɥ ɤɨɪɧɟɣ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ; 
— ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ: ɥɢɧɟɣɧɵɯ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ; ɫɜɨɞɹɳɢɯɫɹ ɤ ɤɜɚɞɪɚɬɧɵɦ 
ɢ ɞɪɭɝɢɦ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦ ɭɪɚɜɧɟɧɢɹɦ ɩɨɫɥɟ ɡɚɦɟɧɵ ɧɟɢɡɜɟɫɬɧɨɝɨ; ɫɜɨɞɹ-
ɳɢɯɫɹ ɤ ɩɪɨɫɬɟɣɲɢɦ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɦ ɭɪɚɜɧɟɧɢɹɦ ɩɨɫɥɟ ɪɚɡɥɨɠɟɧɢɹ 
ɧɚ ɦɧɨɠɢɬɟɥɢ; 

— ɡɧɚɤɨɦɫɬɜɨ ɫ ɪɟɲɟɧɢɟɦ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɪɚ-
ɜɟɧɫɬɜ ɫ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɢёɦɨɜ ɩɟɪɟɯɨɞɚ ɨɬ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɤ ɝɪɚɮɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɢ ɨɛɪɚɬɧɨ; 
— ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɢёɦɨɜ ɬɨɱɧɵɯ ɢ ɩɪɢɛɥɢɠёɧɧɵɯ ɜɵɱɢɫɥɟ-

ɧɢɣ; 
— ɡɧɚɤɨɦɫɬɜɨ ɫ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɬɨɥɤɨɜɚɧɢɟɦ ɩɨɧɹɬɢɹ ɩɟɪɢɨɞɢɱɧɨ-

ɫɬɢ, ɢɦɟɸɳɟɝɨ ɜɚɠɧɨɟ ɦɢɪɨɜɨɡɡɪɟɧɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ; 
— ɪɚɡɜɢɬɢɟ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɢ ɥɨɝɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ. 
Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɤɨɧɬɪɨɥɹ; 
— ɪɚɡɜɢɬɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ; 
— ɪɚɡɜɢɬɢɟ ɬɜɨɪɱɟɫɤɨɣ ɢɧɢɰɢɚɬɢɜɵ, ɫɚɦɨɤɪɢɬɢɱɧɨɫɬɢ. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  V I  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 

ɡɧɚɬɶ ɮɨɪɦɭɥɵ ɤɨɪɧɟɣ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, 
ɩɪɢёɦɵ ɪɟɲɟɧɢɹ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɢɩɨɜ ɭɪɚɜɧɟɧɢɣ ɢ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟ-
ɧɢɹ 655—665 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 666, 669, 671, 685. 

 

§ 33.  ɍɪɚɜɧɟɧɢɟ cos x = а (3 /3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ 

ɚɪɤɤɨɫɢɧɭɫɚ ɱɢɫɥɚ, ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ. 

ɍɪɚɜɧɟɧɢɟ МШs x = a ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɟɪɜɵɦ ɜ ɪɹɞɭ ɩɪɨɫɬɟɣɲɢɯ 
ɭɪɚɜɧɟɧɢɣ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ ɱɬɨ ɮɨɪɦɭɥɚ ɟɝɨ ɤɨɪɧɟɣ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɡɚɩɢ-
ɫɵɜɚɟɬɫɹ ɢ ɥɟɝɤɨ ɩɨɹɫɧɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɧɚɝɥɹɞɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ. Ɍɪɭɞ-
ɧɨɫɬɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɧɹɬɢɹ ɱɢɫɥɚ КrММШs a ɢ ɜɵɪɚɠɟɧɢɹ 
arccos (–a) ɱɟɪɟɡ КrММШs a. 

Ⱥɤɬɭɚɥɢɡɚɰɢɸ ɡɧɚɧɢɣ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫ ɩɨɦɨɳɶɸ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɯ 
ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ: 
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1. ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ M, ɥɟɠɚɳɟɣ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ 

ɨɤɪɭɠɧɨɫɬɢ ɢ ɨɞɧɨɣ ɢɡ ɫɬɨɪɨɧ ɭɝɥɚ POM, ɟɫɥɢ POM = 
3

 (ɪɢɫ. 24). 

                           
Ɋɢɫ. 24                                                              Ɋɢɫ. 25 

 

2. ɇɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɞɚɧɚ ɬɨɱɤɚ M, ɚɛɫɰɢɫɫɚ ɤɨɬɨɪɨɣ ɪɚɜɧɚ 
1

2
 (ɪɢɫ. 25). ɇɚɣɬɢ: 

1) ɨɪɞɢɧɚɬɭ ɬɨɱɤɢ M; 2) ɦɟɪɭ ɭɝɥɚ POM. 

3. Ⱥɛɫɰɢɫɫɚ ɬɨɱɤɢ M ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɪɚɜɧɚ 1

2
 
 
(ɪɢɫ. 26).  

1) ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ N. 

2) ɇɚɡɜɚɬɶ ɦɟɪɵ ɤɚɤɢɯ-ɧɢɛɭɞɶ ɬɪёɯ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ P(1; 0)  

ɜɨɤɪɭɝ ɬɨɱɤɢ O(0; 0), ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɚ ɬɨɱɤɚ M; ɬɨɱɤɚ N. 

3) Ɂɚɩɢɫɚɬɶ ɜɫɟ ɭɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɨɜɟɪɧɭɬɶ ɬɨɱɤɭ P, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɬɨɱɤɭ M; ɬɨɱɤɭ N. 

 

                         
Ɋɢɫ. 26                                                             Ɋɢɫ. 27 

     

4. Ⱥɛɫɰɢɫɫɚ ɬɨɱɤɢ M1 ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ (ɪɢɫ. 27) ɪɚɜɧɚ – 1

2
. 
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1) ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ N1. 

2) ɇɚɡɜɚɬɶ ɦɟɪɵ ɤɚɤɢɯ-ɧɢɛɭɞɶ ɬɪёɯ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ P(1; 0)  

ɜɨɤɪɭɝ ɬɨɱɤɢ O(0; 0), ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɚ ɬɨɱɤɚ M1; ɬɨɱɤɚ N1. 

3) Ɂɚɩɢɫɚɬɶ ɜɫɟ ɭɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɨɜɟɪɧɭɬɶ ɬɨɱɤɭ P, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɬɨɱɤɭ M1; ɬɨɱɤɭ N1. 

ɉɨɫɥɟɞɧɢɟ ɡɚɞɚɧɢɹ ɜ ɭɩɪɚɠɧɟɧɢɹɯ 3 ɢ 4 ɩɨɡɜɨɥɹɸɬ ɩɨɫɬɚɜɢɬɶ ɡɚɞɚɱɭ 

ɫɨɫɬɚɜɥɟɧɢɹ ɢ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ МШs x = 
1

2
 ɢ МШs x = – 1

2
,  ɫ ɪɚɫɫɦɨɬɪɟɧɢɹ 

ɤɨɬɨɪɵɯ ɢ ɧɚɱɢɧɚɟɬɫɹ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ. 
ɏɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 1 ɢ 2 ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɭɱɢɬɟɥɸ ɩɨɤɚɡɚɬɶ, ɱɬɨ 

ɭɪɚɜɧɟɧɢɟ МШs x = 
1

2
 (ɢɥɢ МШs x= – 1

2
) ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶɸ ɡɚɞɚɱɢ ɨ ɧɚɯɨɠɞɟ-

ɧɢɢ ɜɫɟɯ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɨɱɤɟ ɫ ɚɛɫɰɢɫɫɨɣ 1

2
  

(ɢɥɢ – 1

2
). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɚɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɡɚɞɚɱɭ, 

ɦɨɞɟɥɶɸ ɤɨɬɨɪɨɣ ɫɬɚɧɟɬ ɭɪɚɜɧɟɧɢɟ МШs x = a. Ɉɬɫɸɞɚ ɛɨɥɟɟ ɩɪɨɡɪɚɱɧɵɦ 
ɞɥɹ ɭɱɚɳɢɯɫɹ ɫɬɚɧɨɜɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɚɪɤɤɨɫɢɧɭɫɚ ɱɢɫɥɚ. ɂɳɟɬɫɹ ɭɝɨɥ 
ɩɨɜɨɪɨɬɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɩɨɥɭɱɚɟɬɫɹ ɬɨɱɤɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ 
ɫ ɚɛɫɰɢɫɫɨɣ a, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, КrММШs a — ɭɝɨɥ (ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧ  
ɜ ɪɚɞɢɚɧɚɯ ɢ ɝɪɚɞɭɫɚɯ) ɢɡ ɨɬɪɟɡɤɚ Д0; πЖ (ɩɨɷɬɨɦɭ ɷɬɨ ɱɢɫɥɨ ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ 
ɨɛɵɱɧɨ α), |ɚ| ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɶɲɟ 1, ɬ. ɟ. a  [–1; 1]. 

Ɋɢɫɭɧɨɤ 70 ɭɱɟɛɧɢɤɚ ɠɟɥɚɬɟɥɶɧɨ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɧɚ ɩɥɚɤɚɬɟ ɢ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɩɪɢ ɜɜɟɞɟɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɚɪɤɤɨɫɢɧɭɫɚ, ɬɚɤ ɢ ɧɚ ɩɨɫɥɟ-
ɞɭɸɳɢɯ ɭɪɨɤɚɯ. ȼ ɱɚɫɬɧɨɫɬɢ, ɫ ɩɨɦɨɳɶɸ ɷɬɨɝɨ ɪɢɫɭɧɤɚ ɦɨɠɧɨ ɩɨɩɪɨɫɢɬɶ 
ɭɱɚɳɢɯɫɹ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɨɬɜɟɬɵ ɧɚ ɜ ɨ ɩ ɪ ɨ ɫ ɵ. 

1. ɂɦɟɟɬ ɥɢ ɫɦɵɫɥ ɜɵɪɚɠɟɧɢɟ КrММШs 
3

4
; arccos (–0,7); arccos 

4

3
? 

2. Ɇɨɠɟɬ ɥɢ КrММШs a ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ 12 13; –
7 13 12

? 

ȼɵɩɨɥɧɹɹ ɡɚɞɚɧɢɟ 568, ɠɟɥɚɬɟɥɶɧɨ ɬɪɟɛɨɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ ɩɨɞɪɨɛ-
ɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɨɬɜɟɬɚ ɫɨ ɫɫɵɥɤɨɣ ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɚɪɤɤɨɫɢɧɭɫɚ ɱɢɫɥɚ. 

 

568. 3) arccos 
2

2
. Ɍɚɤ ɤɚɤ 2

2
  [0; 1Ж, ɬɨ arccos 

2

2
 — ɱɢɫɥɨ ɢɡ 

ɩɪɨɦɟɠɭɬɤɚ 0;
2

, ɤɨɫɢɧɭɫ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ 2

2
, ɡɧɚɱɢɬ, arccos 

2

2
 =  

= 
4

. 



    

 

86 

Ɂɚɞɚɧɢɹ 579—584 ɩɨɡɜɨɥɹɸɬ ɝɥɭɛɠɟ ɢɡɭɱɢɬɶ ɩɨɧɹɬɢɟ ɚɪɤɤɨɫɢɧɭɫɚ 
ɱɢɫɥɚ, ɱɬɨ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɜɫɟɯ ɭɱɚɳɢɯɫɹ. Ɉɞɧɚɤɨ ɭɪɚɜɧɟ-
ɧɢɟ 579(1) ɦɨɠɧɨ ɪɟɲɢɬɶ ɫɨ ɜɫɟɦ ɤɥɚɫɫɨɦ. 

 

579. 1) arccos (2x – 3) = 
3

, 
3

  [0; π]. 

2x – 3 = cos 
3

, 2x – 3 = 
1

2
, x = 1,75. 

Ɉ ɬ ɜ ɟ ɬ. x = 1,75. 

 

ȼɵɜɨɞ ɮɨɪɦɭɥɵ (2) ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ МШs x = a ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɫɞɟ-
ɥɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɫ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ 70 ɭɱɟɛɧɢɤɚ ɢ ɪɚɫɫɭɠɞɟɧɢɣ, 
ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɢɜɟɞёɧɧɵɦ ɜ ɡɚɞɚɱɚɯ 1 ɢ 2. 

ȼɵɩɨɥɧɹɹ ɭɩɪɚɠɧɟɧɢɟ 572 (1, 2), ɩɨɥɟɡɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɡɚɩɢɫɶ ɨɬɜɟɬɚ 

ɦɨɠɟɬ ɛɵɬɶ ɫɞɟɥɚɧɚ ɜ ɜɢɞɟ x = arccos 
3

4
 + 2πn, n  Z, ɢɥɢ, ɤɚɤ ɜ ɡɚɞɚɱɟ 3, 

arccos 
3

4
 ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɤɚɥɶɤɭɥɹɬɨɪɚ (ɱɬɨ ɧɟ 

ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ). 
Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ МШs x = 0, cos x = 1, cos x = –1 ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ 

ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɟɞɵɞɭɳɟɣ ɝɥɚɜɵ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɢɫɩɨɥɶɡɨ-
ɜɚɥɢ ɭɠɟ ɢɡɜɟɫɬɧɵɟ ɢɦ ɮɨɪɦɭɥɵ ɤɨɪɧɟɣ ɷɬɢɯ ɭɪɚɜɧɟɧɢɣ, ɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ 
ɢɯ ɦɨɠɧɨ ɪɟɲɢɬɶ ɩɨ ɨɛɳɢɦ ɮɨɪɦɭɥɚɦ, ɧɟɨɛɯɨɞɢɦɨ. 

Ɋɚɫɫɭɠɞɟɧɢɹ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɜɵɜɨɞɭ ɮɨɪɦɭɥɵ КrММШs(–a) = π –  

– arccos a, ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ ɩɪɨɜɟɫɬɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɡɚɩɨɥ-
ɧɹɹ ɩɪɨɩɭɫɤɢ ɜ ɡɚɩɢɫɢ, ɤɨɬɨɪɭɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɧɚ ɤɚɪɬɨɱɤɚɯ ɢ ɪɚɡɞɚɬɶ 
ɭɱɚɳɢɦɫɹ. 

 

Ⱦɨɤɚɠɟɦ, ɱɬɨ ɞɥɹ ɥɸɛɨɝɨ a  [–1; 1Ж ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ  
arccos(–a) = π – arccos a. 

Ɉɛɨɡɧɚɱɢɦ КrММШs a = α.  

ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɪɤɤɨɫɢɧɭɫɚ ɱɢɫɥɚ ɢɦɟɟɦ: 
1) _______  α  _______; 

2) cos α = _____. 

Ɍɨɝɞɚ ɩɨ ɫɜɨɣɫɬɜɚɦ ɧɟɪɚɜɟɧɫɬɜ 

____  –α  ____, ɨɬɤɭɞɚ ____  π – α  ____. 

ɉɨ ɮɨɪɦɭɥɟ ɩɪɢɜɟɞɟɧɢɹ 
cos (π – α) = ______ = –a. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɪɤɤɨɫɢɧɭɫɚ ɱɢɫɥɚ  

arccos (–a) = π – α = π – arccos a. 
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ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨ ɭɪɨɤɚɦ  
ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

ɨ ɞ ɢ ɧ  ɜɚɪɢɚɧɬ — ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɪɚɡɨɛɪɚɬɶ ɜɟɫɶ ɦɚɬɟɪɢɚɥ ɩɚɪɚ-
ɝɪɚɮɚ, ɜ ɬ ɨ ɪ ɨ ɣ  ɢ  ɬ ɪ ɟ ɬ ɢ ɣ  ɭɪɨɤɢ ɩɨɫɜɹɬɢɬɶ ɪɟɲɟɧɢɸ ɡɚɞɚɱ; 

ɞ ɪ ɭ ɝ ɨ ɣ  ɜɚɪɢɚɧɬ ɨɬɪɚɠёɧ ɜ ɬɚɛɥɢɰɟ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 

(ɜ ɤɥɚɫɫɟ ɢ 
ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 Ɂɚɞɚɱɢ 1, 2, 
ɮɨɪɦɭɥɚ (1) 

568—570, 

575, 579 

569 (3, 4), 570 (2, 3) 
580—582, 

583 (1), 

584; ȾɆ  

§ 33  
№ 30—32 

2 Ɏɨɪɦɭɥɚ (2), 
ɡɚɞɚɱɢ 3—5 

571—574,  

577, 578, 576 

(1—4) 

573 (3, 4); ȾɆ § 33 

№ 4, 13, 19, 21 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɮɨɪɦɭɥɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ МШs x = a ɢ ɭɦɟɬɶ ɟё ɩɪɢɦɟɧɹɬɶ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 571—573 (1, 2). ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 575, 577. 

 

§ 34.  ɍɪɚɜɧɟɧɢɟ sin x = а (3 / 3 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ 
ɚɪɤɫɢɧɭɫɚ ɱɢɫɥɚ, ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɣ, ɫɜɨɞɹɳɢɯɫɹ ɤ ɭɪɚɜɧɟɧɢɸ 

sin x = a; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ. 
Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ, ɪɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ sТЧ x = a ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ 

ɭɱɚɳɢɦɢɫɹ ɫ ɛɨɥɶɲɢɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɱɟɦ МШs x = a, tg x = a, ɜ ɫɢɥɭ ɬɨɝɨ 
ɱɬɨ ɮɨɪɦɭɥɚ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ɡɚɩɨɦɢɧɚɟɬɫɹ ɯɭɠɟ. ȿɫɥɢ ɭɱɚɳɢɟɫɹ ɩɨɧɢ-
ɦɚɸɬ, ɤɚɤ ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɩɢɫɶ ɤɨɪɧɟɣ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɮɨɪɦɭɥ, ɢ ɩɪɢɦɟ-
ɧɹɸɬ ɟё, ɧɟ ɫɬɨɢɬ ɫɪɚɡɭ ɩɪɢɧɭɠɞɚɬɶ ɢɯ ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɛɳɟɣ ɮɨɪɦɭɥɨɣ.  
Ʉ ɤɨɧɰɭ ɢɡɭɱɟɧɢɹ ɬɟɦɵ ɨɧɢ ɫɚɦɢ ɭɛɟɞɹɬɫɹ ɜ ɭɞɨɛɫɬɜɟ ɮɨɪɦɭɥɵ (4) ɢ  
ɛɭɞɭɬ ɫɨɡɧɚɬɟɥɶɧɨ ɟɸ ɩɨɥɶɡɨɜɚɬɶɫɹ. 

Ⱦɪɭɝɚɹ ɬɪɭɞɧɨɫɬɶ ɜ ɢɡɭɱɟɧɢɢ ɬɟɦɵ ɚɧɚɥɨɝɢɱɧɚ ɬɨɣ, ɤɨɬɨɪɚɹ ɩɪɟɨɞɨ-
ɥɟɜɚɥɚɫɶ ɩɨ ɯɨɞɭ ɢɡɭɱɟɧɢɹ ɩɪɟɞɵɞɭɳɟɝɨ ɩɚɪɚɝɪɚɮɚ: ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹ-
ɬɢɹ ɱɢɫɥɚ КrМsТЧ a. 

Ⱥɤɬɭɚɥɢɡɚɰɢɸ ɡɧɚɧɢɣ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫ ɩɨɦɨɳɶɸ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɯ 
ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɣ: 

1. ɋɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɣ ɡɚɞɚɱɢ: «ɇɚɣɬɢ ɜɫɟ 
ɭɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɨɜɟɪɧɭɬɶ ɬɨɱɤɭ P (1; 0), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɨɱɤɢ A 

ɢ B, ɢɦɟɸɳɢɟ ɨɞɢɧɚɤɨɜɵɟ ɚɛɫɰɢɫɫɵ, ɪɚɜɧɵɟ 0,7 (ɪɢɫ. 28)». 
 



    

 

88 

                        
Ɋɢɫ. 28                                                            Ɋɢɫ. 29 

 

2. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ: 

1) arccos 
2

2
 = 

4
;   2) arccos

2

2
 = 

3

4
. 

3. Ɉɛɴɹɫɧɢɬɶ, ɩɨɱɟɦɭ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɱɢɫɥɚ a, ɬɚɤɨɝɨ, ɱɬɨ arccos a =  

= 
7

6
, arccos 

6

5
 = x. 

4. Ɉɪɞɢɧɚɬɚ ɬɨɱɤɢ M ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ (ɪɢɫ. 29) ɪɚɜɧɚ 1

2
.  

1) ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ N. 2) ɇɚɡɜɚɬɶ ɦɟɪɵ ɤɚɤɢɯ-ɥɢɛɨ ɬɪёɯ ɭɝ-
ɥɨɜ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ P(1; 0) ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ 
ɩɨɥɭɱɟɧɚ ɬɨɱɤɚ M; ɬɨɱɤɚ N. 3) Ɂɚɩɢɫɚɬɶ ɜɫɟ ɭɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɨ-
ɜɟɪɧɭɬɶ ɬɨɱɤɭ P(1; 0), ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɨɱɤɭ M; ɬɨɱɤɭ N. 

5. Ɉɪɞɢɧɚɬɚ ɬɨɱɤɢ M ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ (ɪɢɫ. 30) ɪɚɜɧɚ – 1

2
.  

 

 
Ɋɢɫ. 30 

1) ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ N. 2) ɇɚɡɜɚɬɶ ɦɟɪɵ ɤɚɤɢɯ-ɥɢɛɨ ɬɪёɯ ɭɝ-
ɥɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɨɜɟɪɧɭɬɶ ɬɨɱɤɭ P(1; 0) ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, 
ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɨɱɤɭ M; ɬɨɱɤɭ N. 3) Ɂɚɩɢɫɚɬɶ ɜɫɟ ɭɝɥɵ, ɧɚ ɤɨɬɨɪɵɟ ɧɭɠ-
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ɧɨ ɩɨɜɟɪɧɭɬɶ ɬɨɱɤɭ P(1; 0) ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɬɨɱ-
ɤɭ M; ɬɨɱɤɭ N. 

Ʉɚɤ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɟɞɵɞɭɳɟɝɨ ɩɚɪɚɝɪɚɮɚ, ɩɨɫɥɟɞɧɟɟ ɡɚɞɚɧɢɟ ɜ 
ɭɩɪɚɠɧɟɧɢɹɯ 4 ɢ 5 ɩɨɞɜɨɞɢɬ ɭɱɚɳɢɯɫɹ ɤ ɩɨɫɬɚɧɨɜɤɟ ɡɚɞɚɱɢ ɫɨɫɬɚɜɥɟɧɢɹ ɢ 

ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ sТЧ x = 
1

2
, sin x = – 1

2
, ɤɨɬɨɪɵɟ ɢ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ 

ɡɚɞɚɱɚɯ 1 ɢ 2 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ. 
ɍɠɟ ɜ ɡɚɞɚɱɟ 1 ɭɱɚɳɢɦɫɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɛɴɟɞɢɧɢɬɶ ɞɜɟ ɮɨɪɦɭɥɵ 

ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ sТЧ x = 
1

2
 ɜ ɨɞɧɭ ɢ ɩɪɨɜɟɪɢɬɶ, ɱɬɨ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟ-

ɧɢɹɯ n ɩɨɥɭɱɚɟɬɫɹ ɥɢɛɨ ɨɞɧɚ, ɥɢɛɨ ɞɪɭɝɚɹ ɮɨɪɦɭɥɚ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ. 
ɉɨɥɟɡɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ, ɤɨɬɨɪɵɦ ɷɬɨ ɢɧɬɟɪɟɫɧɨ, ɫɚɦɨɫɬɨɹ-

ɬɟɥɶɧɨ ɩɨɤɚɡɚɬɶ ɩɟɪɟɯɨɞ ɨɬ ɞɜɭɯ ɮɨɪɦɭɥ x = 
6

 +2πk ɢ  x = π – 
6

 + 2πk,  

k  Z, ɤ ɮɨɪɦɭɥɟ x = (–1)
n

6
 
 
+ πn, n  Z. 

x = 
6

 + 2πk, k  Z,                                                                                 (1) 

x = π – 
6

 + 2πk = –
6

 + π(2k + 1), k  Z.                                             (2) 

  x = (–1)
n

6
 + πn, n  Z. 

ɉɪɢ n = 2k ɢɦɟɟɦ ɮɨɪɦɭɥɭ (1), ɩɪɢ n = 2k + 1 ɢɦɟɟɦ ɮɨɪɦɭɥɭ (2). 
ȼɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɚɪɤɫɢɧɭɫɚ ɱɢɫɥɚ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɩɨ ɚɧɚɥɨɝɢɢ ɫ 

ɩɨɧɹɬɢɟɦ ɚɪɤɤɨɫɢɧɭɫɚ, ɢɫɩɨɥɶɡɭɹ ɪɢɫɭɧɤɢ 70 ɢ 74 ɭɱɟɛɧɢɤɚ ɢ ɫɥɟɞɭɸɳɢɟ 
ɡɚɩɢɫɢ (ɜɫɟ ɩɪɨɩɭɫɤɢ ɡɚɩɨɥɧɹɸɬɫɹ ɭɱɟɧɢɤɚɦɢ ɩɨ ɯɨɞɭ ɪɚɫɫɭɠɞɟɧɢɣ): 

 

ɇɚɣɞёɦ ɨɞɢɧ ɢɡ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ 

cos x = a (ɪɢɫ. 70) sin x = a (ɪɢɫ. 74) 

ɇɚɡɨɜёɦ ɤɨɪɟɧɶ ɭɪɚɜɧɟɧɢɹ 

arccos a arcsin a 

Ɉɛɨɡɧɚɱɢɦ ɷɬɨɬ ɤɨɪɟɧɶ ɛɭɤɜɨɣ α 

ɚrccos a = α ________ = α 

ȿɫɥɢ 0 ≤ a ≤ 1, ɬɨ ȿɫɥɢ ИИИИИИИ a ИИИИИИИ, ɬɨ 

0;
2

 (ɪɢɫ. 70, ɚ) α  [______) (ɪɢɫ. 74, ɚ) 

ȿɫɥɢ –1  a  0, ɬɨ ȿɫɥɢ ИИИИИИ a ИИИИИИ, ɬɨ 

;
2

 (ɪɢɫ. 70, ɛ) α  [______) (ɪɢɫ. 74, ɛ) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
α  [0; π] α  [ ________ ] 
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Ɂɧɚɱɢɬ, 
0 ≤ arccos a ≤ π ____  ≤ arcsin a  ≤ ___ 

Ɍɚɤ ɤɚɤ ɩɪɢ еaе > 1 ɭɪɚɜɧɟɧɢɟ 

cosx = a sinx = a 

ɧɟ ɢɦɟɟɬ ɤɨɪɧɟɣ, ɬɨ 

–1 ≤ a ≤ 1 ______ ≤ a ≤ _____ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
arccos a = α, ɟɫɥɢ arcsin a = α, ɟɫɥɢ 

ɫШs α = a ɢ 0 ≤ α ≤ π sТЧ α = a ɢ 
2

≤ α  ≤ 
2

 

 

Ɋɢɫɭɧɨɤ 74 ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɟɡɟɧ ɭɱɚɳɢɦɫɹ ɢ ɞɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɨɬɜɟ-
ɬɨɜ ɧɚ ɜ ɨ ɩ ɪ ɨ ɫ ɵ: 

1) ɂɦɟɟɬ ɥɢ ɫɦɵɫɥ ɜɵɪɚɠɟɧɢɟ 

arcsin 0,95; arcsin (–0,01); arcsin 
13

10
? 

2) Ɇɨɠɟɬ ɥɢ ɡɧɚɱɟɧɢɟ ɜɵɪɚɠɟɧɢɹ КrМsТЧ a ɛɵɬɶ ɪɚɜɧɵɦ 
13 14

; ;
10 14 13

?  

Ɉɬɜɟɬɵ ɨɛɨɫɧɨɜɚɬɶ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 586 ɠɟɥɚɬɟɥɶɧɨ ɬɪɟɛɨɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ 

ɩɨɞɪɨɛɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɨɬɜɟɬɚ, ɤɚɤ ɷɬɨ ɫɞɟɥɚɧɨ ɜɨ ɜɬɨɪɨɦ ɚɛɡɚɰɟ ɧɚ 
ɫ. 175 ɭɱɟɛɧɢɤɚ. 

ɍɩɪɚɠɧɟɧɢɹ 587—588 ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɡɚɤɪɟɩɥɟɧɢɟ ɩɨɧɹɬɢɹ ɚɪɤɫɢɧɭ-
ɫɚ ɱɢɫɥɚ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɫɨɡɧɚɧɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. ɍɩɪɚɠɧɟɧɢɟ 593 ɩɨɥɟɡɧɨ ɜɵɩɨɥɧɢɬɶ ɫɨ ɜɫɟɦ 
ɤɥɚɫɫɨɦ, ɯɨɬɹ ɟɝɨ ɭɪɨɜɟɧɶ ɧɟɫɤɨɥɶɤɨ ɩɪɟɜɵɲɚɟɬ ɨɛɹɡɚɬɟɥɶɧɵɣ. 

Ɏɨɪɦɭɥɚ КrМsТЧ (–a) = –arcsin a ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧɚ ɧɚ ɭɪɨɤɟ (ɟɫɥɢ 
ɭɱɢɬɟɥɶ ɫɨɱɬёɬ ɜɨɡɦɨɠɧɵɦ): 

Ɉɛɨɡɧɚɱɢɦ КrМsТЧ a = α. ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɪɤɫɢɧɭɫɚ ɱɢɫɥɚ ɷɬɨ ɨɡɧɚ-

ɱɚɟɬ, ɱɬɨ: 1) – 
2

  α  
2

; 2) sin α = a. Ɍɨɝɞɚ: 

1) ɩɨ ɫɜɨɣɫɬɜɚɦ ɧɟɪɚɜɟɧɫɬɜ –
2

 α  
2

; 

2) ɩɨ ɫɜɨɣɫɬɜɭ sin (–α) = –sin α ɢɦɟɟɦ sin (–α) = –a. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɪɤɫɢɧɭɫɚ ɱɢɫɥɚ КrМsТЧ (–a) = –α =  

= –arcsin a. 

Ⱦɪɭɝɢɟ ɪɚɜɟɧɫɬɜɚ ɞɥɹ КrМsТЧ a, ɩɪɢɜɟɞёɧɧɵɟ ɜ ɭɩɪɚɠɧɟɧɢɹɯ 599, 600, 

605, ɧɟ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɢɡɭɱɟɧɢɹ ɭɱɚɳɢɦɢɫɹ ɛɚɡɨɜɨɝɨ  
ɭɪɨɜɧɹ. 

ȼɵɜɟɫɬɢ ɮɨɪɦɭɥɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ sТЧ x = a ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɭɱɢɬɟɥɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɪɚɫɫɭɠɞɟɧɢɹɦɢ, ɩɪɢɜɟ-
ɞёɧɧɵɦɢ ɜ ɡɚɞɚɱɚɯ 1 ɢ 2 ɩɚɪɚɝɪɚɮɚ. 
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Ɉɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɤɚɥɶɤɭɥɹɬɨɪɚ ɠɟɥɚɬɟɥɶɧɨ, 
ɧɨ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɜɫɟɯ. 

ȼ ɤɨɧɰɟ ɬ ɪ ɟ ɬ ɶ ɟ ɝ ɨ  ɭɪɨɤɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ (15—20 ɦɢɧ) ɧɚ ɩɪɨɜɟɪɤɭ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚ-
ɝɪɚɮɨɜ 33 ɢ 34: 

 

1. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 

1) 3sin x + 1 = 0;    2) 2cos 4x = 1;   3) 2 sin 2 1
4

x . 

[1) 4sin x = 3;   2) 2cos 3x = 3 ;    3) 2sin 3 3.
6

x ] 

2. ɋɪɚɜɧɢɬɶ ɱɢɫɥɚ 

arccos 
1

3
 ɢ arccos

1

3
   [arcsin 1 ɢ arcsin

1

3
]. 

                                                                                      

3. ɇɚɣɬɢ ɜɫɟ ɤɨɪɧɢ ɭɪɚɜɧɟɧɢɹ sТЧ 2x = – 3

2
 

3
cos 2

2
x , ɩɪɢɧɚɞ-

ɥɟɠɚɳɢɟ ɩɪɨɦɟɠɭɬɤɭ ;
2

 
3

[0; ]
2

. 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨ ɭɪɨɤɚɦ ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɨ ɞ ɢ ɧ  ɜɚɪɢɚɧɬ — ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɪɚɡɨɛɪɚɬɶ ɜɟɫɶ 
ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ, ɜ ɬ ɨ ɪ ɨ ɣ  ɢ  ɬ ɪ ɟ ɬ ɢ ɣ  ɭɪɨɤɢ ɩɨɫɜɹ-
ɬɢɬɶ ɪɟɲɟɧɢɸ ɡɚɞɚɱ; ɞ ɪ ɭ ɝ ɨ ɣ  ɜɚɪɢɚɧɬ ɨɬɪɚɠёɧ ɜ ɬɚɛɥɢɰɟ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 Ɂɚɞɚɱɢ 1 ɢ 2, 
ɮɨɪɦɭɥɵ (3)  
ɢ (5) 

586—588, 

593 

587 (2, 3) 

 

599—606; 
ȾɆ § 34  

№ 33—36 

2 Ɏɨɪɦɭɥɚ (4), 
ɡɚɞɚɱɢ 3—5 

589—592, 
594 (1, 2), 

597 

590 (3), 
591 (2, 3) 

 

3 ȼɫɟ ɦɚɬɟɪɢɚɥɵ 
ɩɚɪɚɝɪɚɮɚ 

594 (3, 4), 

595, 596, 

598 

ȼ ɬɟɤɫɬɟ 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɮɨɪɦɭɥɵ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ sТЧ x = a ɢ ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 590, 591. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 594, 595, 604. 
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§ 35. ɍɪɚɜɧɟɧɢɟ tg x = а (2 / 2 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ 

ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ, ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɹ ЭР x = a; ɪɚɡɜɢɬɢɟ ɧɚɜɵ-
ɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɮɨɪɦɭɥɢɪɨɜɚɧɢɹ ɩɪɨɛɥɟɦɵ ɢ ɧɚɯɨɠɞɟɧɢɹ ɩɭɬɟɣ ɟё 
ɪɟɲɟɧɢɹ. 

Ɏɨɪɦɭɥɚ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ЭР x = a ɡɚɩɨɦɢɧɚɟɬɫɹ ɭɱɚɳɢɦɢɫɹ ɧɚ 
ɮɨɪɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɛɟɡ ɬɪɭɞɚ. 

ɋɥɨɠɧɟɟ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɫɚɦɚ ɢɞɟɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɟɞɢɧɢɱɧɨɣ  
ɨɤɪɭɠɧɨɫɬɢ ɬɨɱɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɢɫɥɚɦ, ɬɚɧɝɟɧɫ ɤɨɬɨɪɵɯ ɪɚɜɟɧ ɞɚɧ-
ɧɨɦɭ ɱɢɫɥɭ a, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɨɡɧɢɤɚɟɬ ɛɨɥɶɲɟ ɬɪɭɞɧɨɫɬɟɣ ɜ ɮɨɪɦɢɪɨ-
ɜɚɧɢɢ ɩɨɧɹɬɢɹ КrМЭР a. 

ɉɨɜɬɨɪɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɪɟɞɵɞɭɳɢɯ ɩɚɪɚɝɪɚɮɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɬɚɧ-
ɝɟɧɫɚ ɨɫɬɪɨɝɨ ɭɝɥɚ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɞɝɨɬɨɜɢɬɶ 
ɭɱɚɳɢɯɫɹ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɩɚɪɚɝɪɚɮɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ, 
ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɹ: 

1. ɋ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ 31 ɫɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ: 
«ɇɚɣɬɢ ɜɫɟ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ P(1; 0) ɨɤɨɥɨ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɬɨɱɤɢ M ɢ N». ɇɚɣɬɢ ɤɨɪɧɢ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚ ɨɬɪɟɡɤɚɯ 
[0; π];  [0; 2π];  [0; 2,5π]. 

 

                           
 

Ɋɢɫ. 31                                                               Ɋɢɫ. 32 

 

2. ɋ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ 32 ɫɨɫɬɚɜɢɬɶ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ: 
«ɇɚɣɬɢ ɜɫɟ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ P(1; 0) ɨɤɨɥɨ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɱɬɨɛɵ 
ɩɨɥɭɱɢɬɶ ɬɨɱɤɢ A ɢ B». ɇɚɣɬɢ ɤɨɪɧɢ ɩɨɥɭɱɟɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚ ɨɬɪɟɡɤɚɯ 
[0; π];  [0; 2π];  [0; 2,5π]. 
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3. ɇɚ ɪɢɫɭɧɤɟ 33 ɢɡɨɛɪɚɡɢɬɶ1
: 

 

 

 
 

Ɋɢɫ. 33 

 

 

1) ɬɨɱɤɭ D, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɱɢɫɥɭ, ɫɢɧɭɫ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ sТЧ α; 

2) ɬɨɱɤɭ C, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɱɢɫɥɭ, ɤɨɫɢɧɭɫ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ МШs α; 

3) ɬɨɱɤɭ K, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɱɢɫɥɭ, ɬɚɧɝɟɧɫ ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ЭР α. 

Ɉɬɜɟɬ ɨɛɨɫɧɨɜɚɬɶ. 
Ⱦɥɹ ɨɬɜɟɬɚ ɧɚ ɩɨɫɥɟɞɧɢɣ ɜɨɩɪɨɫ ɡɚɞɚɧɢɹ 3 ɭɱɚɳɢɦɫɹ ɩɪɢɞёɬɫɹ 

ɜɫɩɨɦɧɢɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɬɚɧɝɟɧɫɚ ɢ ɤɚɤ ɨɬɧɨɲɟɧɢɹ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ, ɢ 
ɤɚɤ ɨɬɧɨɲɟɧɢɹ ɤɚɬɟɬɨɜ. Ⱦɚɥɟɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɚɧɚɥɨɝɢɸ: ɜ ɟɞɢɧɢɱɧɨɣ 

ɨɤɪɭɠɧɨɫɬɢ (OM = 1) sin α = 
MA

OM
 = MA, cos α = 

OA

OM
 = OA, tg α = .

MA

OA
 

Ɍɚɤ ɤɚɤ |OA|  1, ɬɨ ɢɦɟɟɬ ɫɦɵɫɥ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɥɟɠɚɳɟɝɨ ɤɚɬɟɬɚ 
ɜɡɹɬɶ ɤɚɬɟɬ, ɞɥɢɧɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 1, ɧɚɩɪɢɦɟɪ OP, ɬɨɝɞɚ ɞɪɭɝɨɣ ɤɚɬɟɬ 
ɞɨɥɠɟɧ ɢɦɟɬɶ ɞɥɢɧɭ, ɪɚɜɧɭɸ |tg α|. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɢɡ ɬɨɱɤɢ P(1; 0) 

ɜɨɫɫɬɚɜɢɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɤ ɨɫɢ Ox ɢ ɱɟɪɟɡ ɬɨɱɤɢ O ɢ M ɩɪɨɜɟɫɬɢ ɩɪɹɦɭɸ 
ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɷɬɢɦ ɩɟɪɩɟɧɞɢɤɭɥɹɪɨɦ ɢ ɨɤɪɭɠɧɨɫɬɶɸ, ɩɨɥɭɱɢɦ ɬɨɱɤɭ 
N, ɬɚɤɭɸ, ɱɬɨ PN = |tg α|, ɢ ɬɨɱɤɭ K, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɱɢɫɥɭ, ɬɚɧɝɟɧɫ  
ɤɨɬɨɪɨɝɨ ɪɚɜɟɧ ЭР α. ɉɨ ɪɢɫɭɧɤɭ 33, ɪɚɫɫɦɚɬɪɢɜɚɹ ɬɪɟɭɝɨɥɶɧɢɤɢ A1OK, 

AOM ɢ PON, ɷɬɨ ɥɟɝɤɨ ɩɨɤɚɡɚɬɶ. 
Ɍɟɩɟɪɶ ɭɱɚɳɢɟɫɹ ɧɚɝɥɹɞɧɨ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɢɬɶ ɫɟɛɟ, ɱɬɨ ЭР α ɦɨɠɟɬ 

ɛɵɬɶ ɥɸɛɵɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɱɢɫɥɨɦ ɢ ɩɨɱɟɦɭ ЭР 
2

 ɧɟ ɫɭɳɟɫɬɜɭɟɬ. 

Ɋɟɲɚɹ ɡɚɞɚɱɢ 1 ɢ 2 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ  
ɭɞɟɥɢɬɶ ɨɛɴɟɞɢɧɟɧɢɸ ɮɨɪɦɭɥ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ɜ ɨɞɧɭ ɮɨɪɦɭɥɭ. Ⱦɥɹ 
ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɢɫɭɧɤɢ 76 ɢ 77 ɭɱɟɛɧɢɤɚ. 

                                                   
1
 ȼɫɟ ɬɨɧɤɢɟ ɥɢɧɢɢ ɧɚ ɪɢɫɭɧɤɟ ɞɨɥɠɧɵ ɩɨɹɜɥɹɬɶɫɹ ɧɚ ɞɨɫɤɟ ɩɨ ɦɟɪɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɫɭɠɞɟ-

ɧɢɣ. 
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ɉɨɧɹɬɢɟ ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ ɦɨɠɧɨ ɜɜɟɫɬɢ, ɢɫɩɨɥɶɡɭɹ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɭɸ ɪɚɛɨɬɭ ɫ ɭɱɟɛɧɢɤɨɦ, ɥɢɛɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɪɚɛɨɬɭ ɬɚɤ, ɤɚɤ ɷɬɨ ɩɪɟɞɥɨ-
ɠɟɧɨ ɜ ɩɪɟɞɵɞɭɳɟɦ ɩɚɪɚɝɪɚɮɟ ɩɪɢ ɜɜɟɞɟɧɢɢ КrМsТЧ . 

ɋ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ 78 ɭɱɟɛɧɢɤɚ ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶ 
ɨɬɜɟɬɵ ɧɚ ɬɚɤɢɟ ɜɨɩɪɨɫɵ: 

1. ɂɦɟɟɬ ɥɢ ɫɦɵɫɥ ɜɵɪɚɠɟɧɢɟ КrМЭР 1; arctg 105; arctg (–10)? 

2. Ɇɨɠɟɬ ɥɢ ɡɧɚɱɟɧɢɟ КrМЭР a ɛɵɬɶ ɪɚɜɧɵɦ 13 5
; ; ;

10 2 10 4
? 

Ɉɬɜɟɬɵ ɨɛɨɫɧɨɜɚɬɶ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 607 ɠɟɥɚɬɟɥɶɧɨ ɬɪɟɛɨɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ 

ɨɛɨɫɧɨɜɚɧɢɹ ɨɬɜɟɬɚ, ɤɚɤ ɷɬɨ ɫɞɟɥɚɧɨ ɧɚ ɫ. 181 ɭɱɟɛɧɢɤɚ. 
ɍɩɪɚɠɧɟɧɢɹ 607—609 ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɚɪɤɤɨ-

ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ. ɉɨɧɹɬɢɟ ɚɪɤɤɨɬɚɧɝɟɧɫɚ ɜ ɭɱɟɛɧɢɤɟ ɧɟ ɜɜɨɞɢɬɫɹ, ɬɚɤ ɤɚɤ 
ɟɝɨ ɜɩɨɥɧɟ ɡɚɦɟɧɹɟɬ ɩɨɧɹɬɢɟ КrМЭР α ɢ ɫɨɨɬɧɨɲɟɧɢɟ МЭР α · tg α = 1 (ɤɚɤ ɢ 
ɩɨɤɚɡɚɧɨ ɜ ɡɚɞɚɱɟ 4* ɩɚɪɚɝɪɚɮɚ). 

ɍɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ ɮɨɪɦɭɥɨɣ ɚrctg (–a) =  

= –arctg a, ɧɨ ɞɨɤɚɡɵɜɚɬɶ ɷɬɭ ɮɨɪɦɭɥɭ ɢɦ ɧɟɨɛɹɡɚɬɟɥɶɧɨ (ɯɨɬɹ ɢ ɩɨɥɟɡɧɨ). 
 

Ɂ ɚ ɞ ɚ ɱ ɚ. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ ɥɸɛɨɝɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ a ɜɵɩɨɥ-
ɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ КrМЭР(–a) = –arctga. 

Ɉɛɨɡɧɚɱɢɦ КrМЭР a ɱɟɪɟɡ a. ɉɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ ɢɦɟ-

ɟɦ: 1) – 
2

 < α < 
2

; 2) tg α = a. 

Ɍɨɝɞɚ: 

1) ɩɨ ɫɜɨɣɫɬɜɚɦ ɧɟɪɚɜɟɧɫɬɜ –
2

 < α < 
2

; 

2) ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɫɜɨɣɫɬɜɭ ЭР (–α) = –tg α, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ –tg α = –a. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ КrМЭР (–a) = –α =  

= –arctg a. 

 

Ⱦɪɭɝɢɟ ɫɜɨɣɫɬɜɚ ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ ɞɥɹ ɭɱɚɳɢɯɫɹ ɤɥɚɫɫɨɜ ɛɚɡɨɜɨɝɨ 
ɭɪɨɜɧɹ ɧɟɨɛɹɡɚɬɟɥɶɧɵ. ɀɟɥɚɸɳɢɟ ɦɨɝɭɬ ɢɯ ɞɨɤɚɡɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚ 
ɩɪɢɦɟɪɚɯ ɭɩɪɚɠɧɟɧɢɣ 615—618. 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɨ ɞ ɢ ɧ  ɜɚɪɢɚɧɬ — ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɢɡɭɱɢɬɶ ɜɟɫɶ ɬɟɨ-
ɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ, ɚ ɧɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɪɟɲɚɬɶ ɡɚɞɚɱɢ. Ⱦ ɪ ɭ ɝ ɨ ɣ  
ɜɚɪɢɚɧɬ ɨɬɪɚɠёɧ ɜ ɬɚɛɥɢɰɟ.  



    

 

95 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 Ɂɚɞɚɱɢ 1 ɢ 2, ɮɨɪ-
ɦɭɥɵ (1) ɢ (3) 

607—609, 

614 

608 (2), 609 (2);  

ȾɆ § 35 № 9 

613—618; 

ȾɆ § 35  
№ 29—32 2 Ɏɨɪɦɭɥɚ (2), ɡɚɞɚ-

ɱɢ 3 ɢ 4 

610—612 ȾɆ § 35 № 22—25 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɭ ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ ЭР x = a ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 610—611. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨ — 612, 616, 617. 

 

§ 36. Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 

(4 / 5 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɦɟɬɨ-

ɞɨɜ ɜɜɟɞɟɧɢɹ ɧɨɜɨɝɨ ɧɟɢɡɜɟɫɬɧɨɝɨ ɢ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ, ɤ ɪɟɲɟ-
ɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 

Ʉɚɤ ɭɠɟ ɭɤɚɡɵɜɚɥɨɫɶ ɜɨ ɜɜɟɞɟɧɢɢ ɤ ɝɥɚɜɟ, ɜ ɞɚɧɧɨɦ ɩɚɪɚɝɪɚɮɟ ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɢ ɬɢɩɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ, ɩɪɢ ɪɟɲɟɧɢɢ ɤɨ-
ɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ. Ɉɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ ɲɤɨɥɶɧɢɤɨɜ 
ɹɜɥɹɸɬɫɹ ɦɟɬɨɞ ɜɜɟɞɟɧɢɹ ɧɨɜɨɝɨ ɧɟɢɡɜɟɫɬɧɨɝɨ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɜɟɫɬɢ 
ɭɪɚɜɧɟɧɢɟ ɤ ɤɜɚɞɪɚɬɧɨɦɭ, ɢ ɦɟɬɨɞ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ. Ɇɟɬɨɞ ɜɜɟ-
ɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɚɪɝɭɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɩ. 2 ɢ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɡɚɞɚɱɟ 8, ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɭɱɚ-
ɳɢɦɢɫɹ ɤɥɚɫɫɨɜ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ, ɧɨ ɤɚɤ ɦɟɬɨɞ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɸɳɢɣ 
ɪɟɲɟɧɢɟ ɧɟɤɨɬɨɪɵɯ ɭɪɚɜɧɟɧɢɣ, ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɭɪɚɜɧɟɧɢɹ, ɫɜɨɞɹɳɢɟɫɹ ɤ ɤɜɚɞɪɚɬɧɵɦ (ɩ. 1), ɧɟɨɛɯɨɞɢ-
ɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 4 ɢ ɨɛɫɭɠɞɟɧɢɟ ɪɚɜ-
ɧɨɫɢɥɶɧɨɫɬɢ ɭɪɚɜɧɟɧɢɣ ЭР x – 2ctg x + 1= 0 ɢ ЭР2 

x + tg x – 2 = 0. 

ɋɪɟɞɢ ɭɪɚɜɧɟɧɢɣ ɜɢɞɚ asin x + bcos x = c (ɩ. 2) ɭɪɚɜɧɟɧɢɟ, ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɦɨɟ ɜ ɡɚɞɚɱɟ 6, ɡɚɧɢɦɚɟɬ ɨɫɨɛɨɟ ɦɟɫɬɨ: ɷɬɨ ɩɪɢɦɟɪ ɭɪɚɜɧɟɧɢɹ, ɨɞɧɨ-
ɪɨɞɧɨɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɢɧɭɫɚ ɢ ɤɨɫɢɧɭɫɚ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɬɚɤɢɯ ɭɪɚɜɧɟɧɢɣ (ɭɩɪɚɠɧɟɧɢɟ 624) ɭɱɚɳɢɟɫɹ ɦɨɝɥɢ ɨɛɴɹɫɧɢɬɶ, ɩɨɱɟ-
ɦɭ ɩɪɢ ɞɟɥɟɧɢɢ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɚ МШs x ɩɨɥɭɱɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟ, ɪɚɜɧɨ-
ɫɢɥɶɧɨɟ ɞɚɧɧɨɦɭ, ɤɚɤ ɷɬɨ ɫɞɟɥɚɧɨ ɧɚ ɫ. 187. 

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ (ɭɩɪɚɠɧɟɧɢɟ 625), ɬɚɤɢɯ, ɤɚɤ ɡɚɞɚɱɚ 8, ɫ ɩɨɦɨ-
ɳɶɸ ɜɜɟɞɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɚɪɝɭɦɟɧɬɚ ɜɚɠɧɨ ɞɨɛɢɬɶɫɹ ɨɬ ɭɱɚɳɢɯɫɹ 
ɨɛɴɹɫɧɟɧɢɹ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɚɪɝɭɦɟɧɬɚ ɜ ɤɚɠɞɨɦ ɤɨɧ-
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ɤɪɟɬɧɨɦ ɫɥɭɱɚɟ. ɍɱɚɳɢɦɫɹ ɤɥɚɫɫɨɜ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɦɨɠɧɨ ɩɪɟɞɥɨ-
ɠɢɬɶ ɪɟɲɢɬɶ ɡɚɞɚɱɢ 7 ɢ 8 ɩɚɪɚɝɪɚɮɚ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɫɜɟɞɟɧɢɟɦ ɤ ɨɞɧɨ-

ɪɨɞɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨ sin
2 

2

x
 ɢ МШs2 

2

x
 ɢ ɜɜɟɞɟɧɢɟɦ ɜɫɩɨɦɨɝɚ-

ɬɟɥɶɧɨɝɨ ɚɪɝɭɦɟɧɬɚ (ɨɛɪɚɬɢɬɶ  ɜɧɢɦɚɧɢɟ: ɭɪɚɜɧɟɧɢɟ asin x + b cos x = c ɧɟ 
ɢɦɟɟɬ ɪɟɲɟɧɢɹ, ɟɫɥɢ c2 

> a
2 
+ b

2
). 

Ɋɟɲɚɹ ɡɚɞɚɱɭ 12 (ɩ. 3), ɚ ɬɚɤɠɟ, ɧɚɩɪɢɦɟɪ, ɭɩɪɚɠɧɟɧɢɟ 620, ɠɟɥɚ-
ɬɟɥɶɧɨ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ ɨɛɳɟɣ ɱɚɫɬɢ ɭ ɞɜɭɯ ɫɟɪɢɣ ɤɨɪɧɟɣ ɫ 
ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɱɬɨ ɩɨɦɨɠɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɨɲɢɛɤɢ ɜ 
ɡɚɩɢɫɢ ɨɛɳɟɣ ɮɨɪɦɭɥɵ ɨɬɜɟɬɚ. 

620. 2) cos
2 

x = 
1

2
, cos x = 

2

2
 (ɪɢɫ. 34). 

                         
Ɋɢɫ. 34                                                               Ɋɢɫ. 35 

1) cos x = 
2

2
, 2) cos x = – 2

2
, 

x = 
4

 + 2πn, n  Z; x = 
3

4
 + 2πn, n  Z. 

ɂɧɚɱɟ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ 

x = 
4

 + πn, n  Z, ɢɥɢ x = 
4

+ 
2

n, n  Z. 

Ɉ ɬ ɜ ɟ ɬ. x = 
4

+ 
2

n, n  Z. 

620. 1) sin
2 
x = 

1

4
, sin x = 

1

2
 (ɪɢɫ. 35). 

1) sin x = 
1

2
, 2) sin x = – 1

2
, 

x = (–1)
n

6
 + πn, n  Z; x = (–1)

n+1

6
 + πn, n  Z. 

Ɉ ɬ ɜ ɟ ɬ  ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɜ ɜɢɞɟ x = 
6

 + πn, n  Z. 
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ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ, ɢɧɬɟɪɟɫɭɸ-
ɳɢɦɫɹ ɦɚɬɟɦɚɬɢɤɨɣ, ɜɵɜɟɫɬɢ ɭɞɨɛɧɵɟ ɞɥɹ ɡɚɩɨɦɢɧɚɧɢɹ ɮɨɪɦɭɥɵ ɪɟɲɟ-
ɧɢɹ ɭɪɚɜɧɟɧɢɣ sТЧ2 

x = a
2
, cos

2 
x = a

2
, tg

2 
x = a

2, ɡɚɩɢɫɚɜ ɢɯ ɬɚɤ: 
x = arcsin a + πn, n  Z (|a| ≤ 1); 

x = arccos a + πn, n  Z (|a| ≤ 1); 

x = arctg a + πn, n  Z. 
ȼ ɡɚɞɚɱɟ 13* ɢ ɭɩɪɚɠɧɟɧɢɢ 628 ɜɚɠɧɨ ɩɨɤɚɡɚɬɶ ɭɱɚɳɢɦɫɹ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɶ ɩɪɨɜɟɪɤɢ ɤɨɪɧɟɣ, ɱɬɨɛɵ ɧɟ ɩɨɥɭɱɢɬɶ ɩɨɫɬɨɪɨɧɧɢɯ. 
ɍɩɪɚɠɧɟɧɢɹ ɤ ɩɚɪɚɝɪɚɮɭ ɩɨɞɨɛɪɚɧɵ ɬɚɤ, ɱɬɨ ɭɦɟɧɢɟ ɪɟɲɚɬɶ ɤɚɠɞɭɸ 

ɢɡ ɡɚɞɚɱ, ɪɚɡɨɛɪɚɧɧɵɯ ɜ ɭɱɟɛɧɢɤɟ, ɦɨɠɧɨ ɡɚɤɪɟɩɢɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɩɪɚɠɧɟɧɢɣ. 

ɍɩɪɚɠɧɟɧɢɹ 620—622 — ɡɚɞɚɱɢ 1—4, ɭɩɪɚɠɧɟɧɢɟ 623 — ɡɚɞɚɱɚ 5, 
ɭɩɪɚɠɧɟɧɢɟ 624 — ɡɚɞɚɱɚ 6, ɭɩɪɚɠɧɟɧɢɟ 625 — ɡɚɞɚɱɢ 7 ɢ 8, ɭɩɪɚɠɧɟɧɢɟ 
626 — ɡɚɞɚɱɢ 9 ɢ 10, ɭɩɪɚɠɧɟɧɢɟ 627 — ɡɚɞɚɱɚ 11, ɭɩɪɚɠɧɟɧɢɟ 635 — 

ɡɚɞɚɱɚ 12, ɭɩɪɚɠɧɟɧɢɟ 628 — ɡɚɞɚɱɚ 13, ɭɩɪɚɠɧɟɧɢɟ 629 — ɡɚɞɚɱɚ 14, 
ɭɩɪɚɠɧɟɧɢɟ 645 — ɡɚɞɚɱɚ 15. 

Ɇɟɬɨɞ ɜɜɟɞɟɧɢɹ ɧɨɜɨɝɨ ɧɟɢɡɜɟɫɬɧɨɝɨ ɦɨɠɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɢ 
ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 631. 

631. 1) 2sin 2x – 3(sin x + cos x) + 2 = 0. 

Ɉɛɨɡɧɚɱɢɦ sin x + cos x = t, ɬɨɝɞɚ (sin x + cos x)
2 
= t

2
, 

2sinx cos x = t
2 – 1, ɬ. ɟ. sin 2x = t

2 – 1. 

ɉɨɥɭɱɢɦ ɭɪɚɜɧɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ t: 
2(t

2 – 1) – 3t + 2 = 0,   2t
2 – 3t = 0, t(2t – 3) = 0. 

1) t = 0, sin x + cosx = 0, tg x = –1, x = – 
4

 + πn, n  Z; 

2) 2t – 3 = 0, t = 
3

2
, sin x + cos x = 

3

2
 ɧɟ ɢɦɟɟɬ ɪɟɲɟɧɢɹ 

(2sin x + 2cos x = 3, ɬ. ɟ. c
2  

> a
2 
+ b

2
). 

Ɉ ɬ ɜ ɟ ɬ. x = –
4

 + πn, n  Z. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɦ  
ɨɛɪɚɡɨɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 

(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 Ɂɚɞɚɱɢ 1—4 620—622 621 (2, 4), 622 (4) 

636,  

638—647; 

ȾɆ § 36  
№ 24—28 

2 Ɂɚɞɚɱɢ 1—6 620—624 ȾɆ § 36 № 1—5 

3 Ɂɚɞɚɱɢ 9—11 624—627 ȾɆ § 36 № 14—17 

4 Ɂɚɞɚɱɚ 12 635  

 



    

 

98 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 621, 622 (3, 4), 624, 626 (1, 2).  

ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 629—631. 

 

§ 37*.  ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢ-
ɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ (0 / 2 ɱ) 
Ɇɚɬɟɪɢɚɥ ɞɚɧɧɨɝɨ ɩɚɪɚɝɪɚɮɚ ɧɟ ɜɯɨɞɢɬ ɜ ɨɛɹɡɚɬɟɥɶɧɭɸ ɩɪɨɝɪɚɦɦɭ 

ɩɨ ɦɚɬɟɦɚɬɢɤɟ ɞɥɹ ɤɥɚɫɫɨɜ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ. ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɭɱɢ-
ɬɟɥɶ ɦɨɠɟɬ ɨɡɧɚɤɨɦɢɬɶ ɷɬɢɯ ɭɱɚɳɢɯɫɹ ɫ ɩɪɢёɦɚɦɢ ɪɟɲɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ ɫ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. 

ɍɪɨɜɟɧɶ ɫɥɨɠɧɨɫɬɢ ɭɩɪɚɠɧɟɧɢɣ ɞɥɹ ɤɥɚɫɫɨɜ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ ɧɟ 
ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɭɪɨɜɟɧɶ ɡɚɞɚɧɢɣ 648—651. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɜɚɠɧɨ, ɱɬɨ-
ɛɵ ɭɱɚɳɢɟɫɹ ɨɡɧɚɤɨɦɢɥɢɫɶ ɫ ɡɚɩɢɫɶɸ ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜɚ, ɨɪɢɟɧɬɢɪɭɹɫɶ 
ɧɚ ɟɝɨ ɢɥɥɸɫɬɪɚɰɢɸ ɧɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. 

ȿɳё ɪɚɡ ɤ ɪɟɲɟɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ ɭɱɚɳɢɟɫɹ  
ɫɦɨɝɭɬ ɜɟɪɧɭɬɶɫɹ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. 

 

ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 2 ɱ) 
ɇɚ ɭɪɨɤɟ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ ɜɚɠɧɨ ɨɛɪɚɬɢɬɶ ɜɧɢ-

ɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɚɧɚɥɢɡ ɭɪɚɜɧɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɜɵɛɪɚɬɶ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɢ ɧɚɦɟɬɢɬɶ ɩɭɬɶ ɪɟɲɟɧɢɹ. 

ɋɪɟɞɢ ɭɩɪɚɠɧɟɧɢɣ ɤ ɝɥɚɜɟ VI, ɤɨɬɨɪɵɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɚ ɭɪɨɤɚɯ ɩɨɜɬɨɪɟɧɢɹ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɧɚ ɡɚɞɚɧɢɹ 
656—665 (ɱɬɨɛɵ ɩɨɞɨɛɧɵɟ ɭɪɚɜɧɟɧɢɹ ɭɦɟɥɢ ɪɟɲɚɬɶ ɛɨɥɶɲɢɧɫɬɜɨ ɭɱɚ-
ɳɢɯɫɹ). 

ȼ ɤɚɱɟɫɬɜɟ ɞ ɨ ɩ ɨ ɥ ɧ ɢ ɬ ɟ ɥ ɶ ɧ ɵ ɯ  ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɞɚɧɢɹ 
678—690 ɢ ɭɩɪɚɠɧɟɧɢɹ ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ», ɪɚɡɞɟɥɵ  
«Ɂɚɞɚɧɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɷɤɡɚɦɟɧɚɦ» ɢ «Ɂɚɞɚɧɢɹ ɞɥɹ ɢɧɬɟɪɟɫɭɸɳɢɯɫɹ 
ɦɚɬɟɦɚɬɢɤɨɣ». 
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11 ɤɥɚɫɫ 
Ƚɥɚɜɚ VII. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ 
 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɨ ɮɨɪɦɭɥɚ-
ɦɢ y = sin x, y = cos x, y = tg x ɢ y = ctg x, ɝɞɟ x — ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, 
ɯɨɬɹ ɪɚɧɟɟ ɜɵɪɚɠɟɧɢɹ sТЧx, cosx ɨɩɪɟɞɟɥɹɥɢɫɶ ɤɚɤ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ ɟɞɢ-
ɧɢɱɧɨɣ ɱɢɫɥɨɜɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɚ ɜɵɪɚɠɟɧɢɹ ЭР x ɢ МЭР x ɨɩɪɟɞɟɥɹɥɢɫɶ ɤɚɤ 

ɨɬɧɨɲɟɧɢɹ y

x
 ɢ x

y
. Ɋɚɧɟɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɪɢɝɨɧɨɦɟɬɪɢɢ ɛɵɥɢ ɩɪɢɧɹɬɵ 

ɨɛɨɡɧɚɱɟɧɢɹ α ɢ β, ɝɞɟ ɷɬɢɦɢ ɛɭɤɜɚɦɢ ɨɛɨɡɧɚɱɚɥɢɫɶ ɭɝɥɵ (ɩɨɜɨɪɨɬɚ), ɜɵ-
ɪɚɠɟɧɧɵɟ ɤɚɤ ɜ ɝɪɚɞɭɫɚɯ, ɬɚɤ ɢ ɜ ɪɚɞɢɚɧɚɯ. ɗɬɨ ɛɵɥɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 
ɜɫɟ ɨɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ ɞɨɤɚɡɵɜɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɚ ɬɨɱɤɢ ɟɞɢɧɢɱ-
ɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɫ ɰɟɧɬɪɨɦ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ, ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɤɨɨɪɞɢ-
ɧɚɬ ɷɬɨɣ ɬɨɱɤɢ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɛɭɤɜɵ x ɢ y. Ⱦɚɥɟɟ ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ ɜɵɪɚ-
ɠɟɧɢɹ sТЧ x, cos x, tg x ɢ МЭР x ɫɭɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɡɚɩɢɫɚɧɧɵɟ ɜ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɟ. ɉɨɷɬɨɦɭ ɩɪɚɜɨɦɟɪɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɜɫɟ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɜɵɪɚɠɚɸɬ ɨɩɪɟɞɟɥёɧɧɵɟ ɫɜɨɣɫɬɜɚ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. ɋɪɟɞɢ ɧɢɯ ɫɥɟɞɭɟɬ ɨɫɨɛɨ ɜɵɞɟɥɢɬɶ ɬɟ ɮɨɪɦɭɥɵ, ɤɨɬɨ-
ɪɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬɧɨɫɹɬɫɹ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɢ ɩɨɫɬɪɨɟɧɢɸ ɢɯ ɝɪɚɮɢɤɨɜ. Ɍɚɤ, ɮɨɪɦɭɥɵ sТЧ (–x) = –sin x ɢ  
cos (–x) = cos x ɜɵɪɚɠɚɸɬ ɫɜɨɣɫɬɜɚ ɧɟɱёɬɧɨɫɬɢ ɢ ɱёɬɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɮɭɧɤɰɢɣ  y = sin x ɢ y = cos x. Ɏɨɪɦɭɥɵ ɡɧɚɤɨɜ (ɧɚɩɪɢɦɟɪ, ɩɪɢ 
2

 < x < π, 

sin x > 0, ɚ МШs x < 0) ɜɵɪɚɠɚɸɬ ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ ɨɞɧɨɢɦёɧ-
ɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. ɍɬɜɟɪɠɞɟɧɢɹ ɨ ɬɨɦ, ɱɬɨ  
|sin x|  1 ɢ |cos x|  1, ɩɨɡɜɨɥɹɸɬ ɝɨɜɨɪɢɬɶ ɨ ɦɧɨɠɟɫɬɜɟ ɡɧɚɱɟɧɢɣ ɷɬɢɯ 
ɮɭɧɤɰɢɣ; ɪɚɜɟɧɫɬɜɨ sin (x + 2πk) = sin x, ɝɞɟ k  Z, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɟ-
ɪɢɨɞɢɱɧɨɫɬɢ ɮɭɧɤɰɢɢ y = sin x ɢ ɬ. ɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ 
ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɛɵɥɢ ɞɨɤɚɡɚɧɵ ɜ ɩɪɟ-
ɞɵɞɭɳɢɯ ɝɥɚɜɚɯ V—VI. Ɉɬɦɟɬɢɦ, ɱɬɨ ɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɹɯ 
ɧɟɢɡɜɟɫɬɧɨɟ ɬɪɚɞɢɰɢɨɧɧɨ ɨɛɨɡɧɚɱɚɥɨɫɶ ɛɭɤɜɨɣ x, ɯɨɬɹ ɩɪɨɫɬɟɣɲɢɟ ɢɡ ɧɢɯ 
(ɧɚɩɪɢɦɟɪ, sТЧ x = 0 ɢɥɢ МШs x = 1) ɪɟɲɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɩɨɜɨɪɨɬɚ. ɋɥɟɞɭɟɬ 
ɬɚɤɠɟ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɣ ɫɜɨɣɫɬɜ 
ɮɭɧɤɰɢɣ. Ɍɚɤ, ɜ ɨɩɪɟɞɟɥɟɧɢɟ ɱёɬɧɨɫɬɢ ɢ ɧɟɱёɬɧɨɫɬɢ ɮɭɧɤɰɢɣ ɧɟ ɜɤɥɸɱɚ-
ɟɬɫɹ ɭɫɥɨɜɢɟ ɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨ ɬɨɱɤɢ x = 0, ɬɚɤ ɤɚɤ ɷɬɨ ɫɥɟɞɭɟɬ ɢɡ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɩɪɟɞɟɥɟɧɢɣ. ɇɚ-
ɩɪɢɦɟɪ, ɮɭɧɤɰɢɹ y = tg x ɹɜɥɹɟɬɫɹ ɧɟɱёɬɧɨɣ, ɬɚɤ ɤɚɤ ɞɥɹ ɥɸɛɵɯ x ɢɡ ɨɛ-
ɥɚɫɬɢ ɟё ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ЭР (–x) = –tg x. Ɂɞɟɫɶ ɭɠɟ 
ɫɤɚɡɚɧɨ, ɱɬɨ ɪɚɜɟɧɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɥɸɛɵɯ x ɢɡ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ, 
ɨɬɤɭɞɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ ɧɟɣ x ɜɥɟɱёɬ ɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ 
ɧɟɣ (–x). Ⱥɧɚɥɨɝɢɱɧɨ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɮɭɧɤɰɢɢ f(x) ɭɠɟ ɡɚ-
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ɥɨɠɟɧɚ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɱɢɫɟɥ x  t ɤ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ, ɟɫɥɢ 
ɟɣ ɩɪɢɧɚɞɥɟɠɢɬ ɱɢɫɥɨ x. 

ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɨɜɨɞɢɬɫɹ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɯ ɫɜɨɣɫɬɜ ɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ y = cos x. 

Ƚɪɚɮɢɤ y = sin x ɩɨɥɭɱɚɟɬɫɹ ɫɞɜɢɝɨɦ ɝɪɚɮɢɤɚ y = cos x ɩɨ ɢɡɜɟɫɬɧɨɣ ɮɨɪ-

ɦɭɥɟ sТЧ x = cos 
2

x . ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɨɜ ɤɚɤ ɢɥɥɸɫɬɪɢɪɭɸɬɫɹ ɢɡ-

ɜɟɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ, ɬɚɤ ɢ ɜɵɹɜɥɹɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɫɜɨɣɫɬɜɚ. Ɍɚɤ, ɢɡ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = cos x ɫɥɟɞɭɟɬ, ɱɬɨ ɷɬɚ ɮɭɧɤɰɢɹ 

ɩɪɢɧɢɦɚɟɬ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ 0, ɩɪɢ x = 
2

 + πn, n  Z, ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟ-

ɧɢɟ ɩɪɢ x = 2πn, n  Z, ɢ ɬ. ɞ. ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɨɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɥɟɝɤɨ ɪɟɲɚɸɬɫɹ ɩɪɨɫɬɟɣɲɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ 
ɧɟɪɚɜɟɧɫɬɜɚ (ɨɫɨɛɟɧɧɨ ɬɟ, ɤɨɬɨɪɵɟ ɡɚɞɚɧɵ ɧɚ ɧɟɤɨɬɨɪɨɦ ɩɪɨɦɟɠɭɬɤɟ). 

Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɜ ɤɥɚɫɫɚɯ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ 
ɞɚɸɬɫɹ ɨɛɡɨɪɧɨ (§ 43), ɜ ɨɡɧɚɤɨɦɢɬɟɥɶɧɨɦ ɩɥɚɧɟ. ɉɨɥɟɡɧɨ ɬɚɤɠɟ ɪɚɫɫɦɨɬ-
ɪɟɬɶ ɝɪɚɮɢɤɢ ɬɚɤɢɯ ɮɭɧɤɰɢɣ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, y = |cos x|, y = a + cos x,  

y = cos(x + a), y = a cos x, y = cos ax, ɝɞɟ a — ɧɟɤɨɬɨɪɨɟ ɱɢɫɥɨ. Ƚɚɪɦɨɧɢɱɟ-
ɫɤɢɟ ɤɨɥɟɛɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɝɥɚɜɟ ɏ (§ 59). 

ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭɱɚɳɢɯɫɹ ɨ ɦɟɫɬɟ ɷɥɟɦɟɧɬɚɪɧɵɯ, ɜ ɱɚɫɬ-

ɧɨɫɬɢ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɧɚɭɤɟ; 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɣ, 

ɜ ɱɚɫɬɧɨɫɬɢ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ (ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ); ɧɚɯɨ-
ɞɢɬɶ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ; ɫɬɪɨɢɬɶ ɝɪɚ-
ɮɢɤɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɧɵɯ ɩɪɢёɦɨɜ; ɢɫ-
ɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɢ, ɡɚɞɚɧɧɵɟ ɝɪɚɮɢɱɟɫɤɢ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɩɪɢɦɟɧɹɬɶ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɢ ɪɟɲɟɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɫɜɨɟɣ ɞɟɹɬɟɥɶ-

ɧɨɫɬɢ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɦɨɞɟɥɹɦɢ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ; ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ, ɤɨɧɬɪɨɥɢ-
ɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɷɬɭ ɞɟɹɬɟɥɶɧɨɫɬɶ; 

— ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɩɨɢɫɤɚ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɥɨɝɢɱɧɨ ɢ ɤɨɪɪɟɤɬɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ 
ɜ ɩɪɨɰɟɫɫɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜ ɫɚɦɨɪɚɡɜɢɬɢɹ ɢ ɫɚɦɨɜɨɫɩɢɬɚɧɢɹ, ɝɨɬɨɜɧɨɫɬɢ 

ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
— ɪɚɡɜɢɬɢɟ ɫɬɪɟɦɥɟɧɢɣ ɤ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɸ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ 

ɠɢɡɧɢ; 
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— ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ ɜɵɛɨɪɭ ɛɭɞɭɳɟɣ 
ɩɪɨɮɟɫɫɢɢ. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  V I I  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɭɦɟɬɶ ɫɬɪɨɢɬɶ 
ɢɯ ɝɪɚɮɢɤɢ ɢ ɪɚɫɩɨɡɧɚɜɚɬɶ ɮɭɧɤɰɢɢ ɩɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ, ɚ ɬɚɤɠɟ ɪɟɲɚɬɶ 
ɡɚɞɚɱɢ ɬɢɩɚ 758—763 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧ-
ɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 765—770. 

 

§ 38. Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ (2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɬɪɢɝɨɧɨ-

ɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɧɚɯɨɞɢɬɶ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ; ɪɚɡɜɢɬɢɟ ɭɦɟ-
ɧɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɪɟɫɭɪɫɵ ɜ ɩɪɨɰɟɫɫɟ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱ-
ɧɵɯ ɫɩɨɫɨɛɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɨɣɫɬɜ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ.  

ɂɡɭɱɟɧɢɟ ɩɚɪɚɝɪɚɮɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɧɚɱɚɬɶ ɫ ɩɨɜɬɨɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 
ɩɪɟɞɵɞɭɳɢɯ ɝɥɚɜ (ɟɫɥɢ ɩɨɡɜɨɥɹɟɬ ɜɪɟɦɹ, ɩɨɥɟɡɧɨ ɜɵɞɟɥɢɬɶ ɧɚ ɩɨɜɬɨɪɟɧɢɟ 
ɤɭɪɫɚ 10 ɤɥɚɫɫɚ 3—4 ɱ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɩɪɚɠɧɟɧɢɹ ɤ ɝɥɚɜɚɦ V ɢ VI).  
Ɍɟɦ ɫɚɦɵɦ ɭɱɚɳɢɟɫɹ ɛɭɞɭɬ ɩɨɞɝɨɬɨɜɥɟɧɵ ɧɟ ɬɨɥɶɤɨ ɤ ɜɨɫɩɪɢɹɬɢɸ ɬɟɨɪɟ-
ɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɢ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɩɚɪɚɝɪɚɮɟ. 
ȿɫɥɢ ɜɜɟɞɟɧɢɟ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɤɚɤ ɮɭɧɤɰɢɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ 
ɚɪɝɭɦɟɧɬɚ, ɢɯ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɩɨɥɧɨɫɬɶɸ 
ɨɩɢɪɚɟɬɫɹ ɧɚ ɫɜɨɣɫɬɜɚ ɬɨɱɟɤ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɬɨ ɪɟɲɟɧɢɟ ɡ ɚ ɞ ɚ ɱ  

ɧɚ ɨɬɵɫɤɚɧɢɟ ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɬɪɟɛɭɟɬ ɭɦɟɧɢɹ ɪɟɲɚɬɶ ɬɪɢ-
ɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ. 

Ⱦɥɹ ɚɤɬɭɚɥɢɡɚɰɢɢ ɡɧɚɧɢɣ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɹ  ɬɚ-
ɤɨɝɨ ɯɚɪɚɤɬɟɪɚ: 

1. Ɉɩɪɟɞɟɥɢɬɶ ɱɟɬɜɟɪɬɶ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɬɨɱɤɚ, ɩɨɥɭɱɟɧɧɚɹ 
ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ P(1; 0) ɧɚ ɭɝɨɥ, ɪɚɜɧɵɣ α ɪɚɞɢɚɧ, ɟɫɥɢ: 

ɚ) α = 1,3; ɛ) α = –2,8; ɜ) α = 3,5; ɝ) α = 5; ɞ) α = –7. 

2. Ɉɩɪɟɞɟɥɢɬɶ ɱɟɬɜɟɪɬɶ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɬɨɱɤɚ, ɩɨɥɭɱɟɧɧɚɹ 
ɩɨɜɨɪɨɬɨɦ ɬɨɱɤɢ P(1; 0) ɧɚ ɭɝɨɥ 185π. 

3. Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɤ ɱɢɫɥɚ: 
ɚ) sin 1,3;   ɛ) cos 2,8;   ɜ) sin 3,5;   ɝ) tg 5;   ɞ) sin (–7). 

4. ɇɚɡɜɚɬɶ ɬɪɢ ɱɢɫɥɚ, ɫɢɧɭɫ ɤɨɬɨɪɵɯ: 

ɚ) 
2

; ɛ) 0,3; ɜ) a, ɟɫɥɢ |a| < 1. 

5. Ɋɟɲɢɬɶ ɭɪɚɜɧɟɧɢɟ: 
ɚ) sin x = 0; ɛ) sin x = 0,7; ɜ) cos x = 1; 

ɝ) sin x = –2; ɞ) cos x = 1,3. 

6. Ɇɨɠɧɨ ɥɢ ɧɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɢɡɨɛɪɚɡɢɬɶ ɬɨɱɤɭ ɫ ɤɨɨɪɞɢ-
ɧɚɬɚɦɢ: 

ɚ) (cos 1; sin 1); ɛ) (cos (–20); sin (–20))? 
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7. Ɇɨɠɟɬ ɥɢ sТЧ α(cos α) ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɨɟ 0; ɛɨɥɶɲɟɟ 1; 
ɦɟɧɶɲɟɟ –1? 

8. ɉɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ a ɢɦɟɟɬ ɪɟɲɟɧɢɟ ɭɪɚɧɟɧɢɟ: 
ɚ) 2sin x = a; ɛ) cos 2x = a? 

9. ɂɦɟɟɬ ɥɢ ɫɦɵɫɥ ɜɵɪɚɠɟɧɢɟ ЭР 2α, ɟɫɥɢ α = 
4 2

n
, n  Z? 

ɂɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɩɚɪɚɝɪɚɮɚ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɭɱɢɬɟɥɶ, ɨɩɢɪɚɹɫɶ ɧɚ ɯɨɪɨɲɨ 
ɢɡɜɟɫɬɧɵɟ ɭɱɚɳɢɦɫɹ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɚɠɞɨɦɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ 
ɱɢɫɥɭ x ɟɞɢɧɫɬɜɟɧɧɨɣ ɬɨɱɤɢ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɜɜɟɞёɬ ɩɨɧɹɬɢɟ ɬɪɢ-
ɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɭɱɚɳɢɟɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ (ɢɥɢ ɩɨ ɭɱɟɛɧɢɤɭ) 
ɦɨɝɭɬ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ, ɫɜɹɡɚɧɧɭɸ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɢ ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ   y = sin x, y = cos x, y = tg x. 

Ɂɚɞɚɱɢ 1 ɢ 3 ɢɡ ɩɚɪɚɝɪɚɮɚ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɢɡɭɱɟɧɵ ɩɨ ɯɨɞɭ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɭɱɚɳɢɯɫɹ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ 2 ɢ 4 ɬɪɟɛɭɟɬ ɩɨɦɨɳɢ ɫɨ 
ɫɬɨɪɨɧɵ ɭɱɢɬɟɥɹ. Ɂɚɞɚɱɚ 4 ɢ ɭɩɪɚɠɧɟɧɢɹ 697—699 ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɜɪɟɦɟ-
ɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞɥɨɠɟɧɵ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɭɱɚɳɢɦɫɹ, 
ɤɨɬɨɪɵɦ ɷɬɨɬ ɦɚɬɟɪɢɚɥ ɛɭɞɟɬ ɢɧɬɟɪɟɫɟɧ. 

ɍɩɪɚɠɧɟɧɢɹ 694—696 ɠɟɥɚɬɟɥɶɧɨ ɪɟɲɢɬɶ ɫɨ ɜɫɟɦɢ ɭɱɚɳɢɦɢɫɹ, ɜɵ-
ɛɢɪɚɹ (ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɜɪɟɦɟɧɢ) ɡɚɞɚɧɢɹ, ɩɨɫɢɥɶɧɵɟ ɞɥɹ ɭɱɚ-
ɳɢɯɫɹ ɤɥɚɫɫɚ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɢɯ ɭɩɪɚɠɧɟɧɢɣ ɭɱɚɳɢɟɫɹ ɧɟ ɬɨɥɶɤɨ 
ɝɥɭɛɠɟ ɩɨɫɬɢɝɚɸɬ ɢɡɭɱɚɟɦɵɣ ɦɚɬɟɪɢɚɥ, ɧɨ ɢ ɚɤɬɢɜɧɨ ɩɨɜɬɨɪɹɸɬ ɩɪɟɞɲɟ-
ɫɬɜɭɸɳɢɣ ɤɭɪɫ ɦɚɬɟɦɚɬɢɤɢ. 

Ɋɟɲɟɧɢɟ ɭɩɪɚɠɧɟɧɢɹ 694 ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɫ ɢɥɥɸɫɬɪɚɰɢɟɣ ɧɚ 
ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ ɜ 
10 ɤɥɚɫɫɟ ɢɡɭɱɚɥɢɫɶ ɥɢɲɶ ɜ ɨɡɧɚɤɨɦɢɬɟɥɶɧɨɦ ɩɥɚɧɟ. ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɬɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɦɧɨɝɨɫɥɨɜɧɭɸ ɡɚɩɢɫɶ ɪɟɲɟɧɢɹ. ȼɩɨɥɧɟ ɜɨɡɦɨɠɧɚ ɬɚɤɚɹ 
ɡɚɩɢɫɶ: 

694. 1) y = sin 1x , sin x + 1 ≥ 0, sinx ≥ –1, x  R  (ɪɢɫ. 36); 

 

            
Ɋɢɫ. 36 
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5) y = 1 2sin x , 1 – 2sin x ≥ 0, sin x  
1

2
, 

– 7

6
π + 2πn  x  

6
 + 2πn, n  Z (ɪɢɫ. 37); 

                 
Ɋɢɫ. 37                                                           Ɋɢɫ. 38 

6) y = ln cos x, cos x > 0, –
2

 + 2πn < x < 
2

 + 2πn, n  Z (ɪɢɫ. 38). 

696. 5) y = 1 – 2|cos x|, 1 – 2|cos x| = a, |cos x| = 
1

2

a
, 

|cos x|  1, 
1

2

a
  1, 1 – a  2, a  –1; 

6) y = sin x + sin 
3

x , 

sin x + sin
3

x  = 2sin
6

x cos 
6

 = 2sin
3

6 2
x  = 

= 3 sin ,
6

x  

–1  sin
6

x   1, ɨɬɤɭɞɚ – 3 3 sin 3.
6

x  

Ɋɚɫɩɪɟɞɟɥɢɬɶ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɬɚɤ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 38 ɞɨ ɡɚɞɚɱɢ 4  691, 692;  

ȾɆ § 38  
№ 17—22 

692 (3, 5); ȾɆ § 38 

№ 8—10, 12, 30 
694, 696  

(3, 4), 

697—699; 

ȾɆ § 38  
№ 42—44 

2 Ɂɚɞɚɱɚ 4 692, 693,  

695—696 

ȾɆ § 38 № 27,  

28, 37 
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨɦ ɡɧɚɱɟɧɢɣ 

ɮɭɧɤɰɢɣ y = sin x, y = cos x, y = tg x ɢ ɭɦɟɬɶ ɪɟɲɚɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ  
691 (1—4), 692 (1, 2). ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 

694 (4—6), 696. 

 

§ 39. ɑёɬɧɨɫɬɶ, ɧɟɱёɬɧɨɫɬɶ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ (2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɩɨɜɬɨɪɟɧɢɟ ɩɨɧɹɬɢɣ ɱёɬɧɨ-

ɫɬɢ ɢ ɧɟɱёɬɧɨɫɬɢ ɮɭɧɤɰɢɣ; ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ; 
ɨɛɭɱɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɸ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɧɚ ɱёɬɧɨɫɬɶ ɢ ɧɟ-
ɱёɬɧɨɫɬɶ ɢ ɧɚɯɨɠɞɟɧɢɸ ɩɟɪɢɨɞɚ ɮɭɧɤɰɢɢ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɩɪɨɞɭɤɬɢɜɧɨ 
ɨɛɳɚɬɶɫɹ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɜ ɩɪɨɰɟɫɫɟ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɋ ɩɨɧɹɬɢɹɦɢ ɱёɬɧɨɣ ɢ ɧɟɱёɬɧɨɣ ɮɭɧɤɰɢɢ ɭɱɚɳɢɟɫɹ ɡɧɚɤɨɦɢɥɢɫɶ ɩɪɢ 
ɢɡɭɱɟɧɢɢ ɚɥɝɟɛɪɵ ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ, ɚ ɜ 10 ɤɥɚɫɫɟ ɨɧɢ ɧɚɭɱɢɥɢɫɶ ɧɚɯɨ-
ɞɢɬɶ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ, ɬɚɧɝɟɧɫɨɦ ɭɝɥɨɜ α ɢ –α. 

Ɍɟɩɟɪɶ, ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɹ ɮɭɧɤɰɢɣ y = sin x, y = cos x, y = tg x ɢ ɡɧɚ-
ɤɨɦɫɬɜɚ ɫ ɢɯ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ, ɱɬɨ ɢɫɬɢɧɧɨɫɬɶ ɪɚ-
ɜɟɧɫɬɜ  sin (–x) = –sin x, tg (–x) = –tg x ɞɥɹ ɥɸɛɵɯ x ɢɡ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɧɟɱёɬɧɨɫɬɢ ɷɬɢɯ ɮɭɧɤɰɢɣ, ɚ ɢɫɬɢɧɧɨɫɬɶ ɪɚɜɟɧ-
ɫɬɜɚ МШs (–x) = cos x — ɨ ɟё ɱёɬɧɨɫɬɢ. Ɂɞɟɫɶ ɠɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɧɚɩɨɦɧɢɬɶ 
ɭɱɚɳɢɦɫɹ ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɝɪɚɮɢɤɨɜ ɱёɬɧɵɯ ɢ ɧɟɱёɬɧɵɯ ɮɭɧɤɰɢɣ ɢ ɫɢɦ-
ɦɟɬɪɢɢ ɢɯ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ (ɫɦ. ɜɜɟ-
ɞɟɧɢɟ ɤ ɝɥɚɜɟ). ȿɫɥɢ ɜɨɡɧɢɤɧɭɬ ɡɚɬɪɭɞɧɟɧɢɹ, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ  
ɭɩɪɚɠɧɟɧɢɹɦɢ ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ» (ɫ. 123—124, № 9—11). 

ȾɆ № 11 (ɫ. 124). Ɏɭɧɤɰɢɹ y = f(x) ɨɩɪɟɞɟɥɟɧɚ ɧɚ ɜɫɟɣ ɱɢɫɥɨɜɨɣ ɨɫɢ. 
Ⱦɨɫɬɪɨɢɬɶ ɟё ɝɪɚɮɢɤ ɧɚ ɩɪɨɦɟɠɭɬɤɟ Д–π; 0Ж, ɟɫɥɢ ɱɚɫɬɶ ɟё ɝɪɚɮɢɤɚ ɧɚ ɨɬ-
ɪɟɡɤɟ Д0; πЖ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 39 ɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɮɭɧɤɰɢɹ y = f(x) 

ɱёɬɧɚɹ. 

 
Ɋɢɫ. 39 

 

Ɉɛ ɨɩɪɟɞɟɥɟɧɢɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɭɠɟ ɝɨɜɨɪɢɥɨɫɶ ɜɨ ɜɜɟɞɟ-
ɧɢɢ ɤ ɝɥɚɜɟ. ɉɨɞɜɟɫɬɢ ɭɱɚɳɢɯɫɹ ɤ ɷɬɨɦɭ ɩɨɧɹɬɢɸ ɦɨɠɧɨ, ɬɚɤɠɟ ɨɩɢɪɚɹɫɶ 
ɧɚ ɢɡɜɟɫɬɧɵɣ ɢɦ ɦɚɬɟɪɢɚɥ ɝɥɚɜɵ V, § 22, 31 (ɢɫɬɢɧɧɨɫɬɶ ɪɚɜɟɧɫɬɜ  
sin (x + 2πk) = sin x, cos (x + 2πk) = cos x, k  Z, ɞɨɤɚɡɵɜɚɥɚɫɶ ɜ § 31 ɫɨ 
ɫɫɵɥɤɨɣ ɧɚ § 22). 
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ȿɫɥɢ ɭɱɢɬɟɥɶ ɩɨɞɪɨɛɧɨ ɪɚɡɛɟɪёɬ ɩɨ ɭɱɟɛɧɢɤɭ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɨɝɨ 
ɮɚɤɬɚ, ɱɬɨ ɧɚɢɦɟɧɶɲɢɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ ɮɭɧɤɰɢɢ y = cos x  

ɹɜɥɹɟɬɫɹ ɱɢɫɥɨ 2π, ɬɨ ɚɧɚɥɨɝɢɱɧɨɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɞɥɹ ɮɭɧɤɰɢɢ y = sin x 

ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 
ȼ ɡɚɞɚɱɚɯ 2 ɢ 3 ɨɛɫɭɠɞɚɟɬɫɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɡɚɞɚɧɧɨɣ 

ɮɭɧɤɰɢɢ ɫ ɞɚɧɧɵɦ ɩɟɪɢɨɞɨɦ, ɢ ɩɨɞɨɛɧɵɟ ɡɚɞɚɧɢɹ (702—703) ɜɤɥɸɱɟɧɵ 
ɡɚɬɟɦ ɜ ɫɢɫɬɟɦɭ ɡɚɞɚɱ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɪɨɜɧɹ. ɍɩɪɚɠɧɟɧɢɹ 705, 706 ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɭɱɟɧɢɤɚ ɜɵɝɥɹɞɹɬ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ, ɬɚɤ ɤɚɤ ɧɚɢɦɟɧɶɲɢɣ ɩɨɥɨɠɢ-
ɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɨɢɬ ɧɚɣɬɢ. Ɉɞɧɨ ɢɡ ɡɚɞɚɧɢɣ ɭɩɪɚɠɧɟɧɢɹ 705 ɦɨɠ-
ɧɨ ɪɟɲɢɬɶ ɜɦɟɫɬɟ ɫ ɭɱɚɳɢɦɢɫɹ, ɨɫɬɚɥɶɧɵɟ ɩɪɟɞɥɨɠɢɬɶ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɨɝɨ ɪɟɲɟɧɢɹ. ɍɩɪɚɠɧɟɧɢɟ 706 ɜɯɨɞɢɬ ɜ ɱɢɫɥɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ, ɬɚɤ ɠɟ 
ɤɚɤ ɢ ɡɚɞɚɧɢɟ 707. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɧɢɹ 705 ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɫɧɚɱɚɥɚ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ, 
ɧɚɩɪɢɦɟɪ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ: 

705. 1) Ɏɭɧɤɰɢɹ ɨɩɪɟɞɟɥɟɧɚ ɞɥɹ ɜɫɟɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ. ɉɨ  
ɨɩɪɟɞɟɥɟɧɢɸ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɜɟɪɧɨ ɪɚɜɟɧɫɬɜɨ 

cos
2

5
(x + T) = cos

2

5
x, ɢɥɢ cos

2 2

5 5
x T  = cos

2

5
x,  

2

5
T = 2π, T = 5π; 

2) y = sin
3

2
x, sin

3

2
(x + T) = sin

3

2
x, sin

3 3

2 2
x T  = sin

3

2
x;  

3

2
T = 2π, 

T = 
4

3
π. 

ɇɚ ɨɞɧɨɦ ɢɡ ɭɪɨɤɨɜ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ ɧɚ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɹ ɩɟɪɜɵɯ ɞɜɭɯ ɩɚɪɚɝɪɚɮɨɜ ɝɥɚɜɵ. 

1. ɇɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ: 

1) y = sin 
3

x
; 2) y = cos 2x + 1. 

[1) y = cos
2

x
; 2) y = sin

2

x
 – 1.] 

2. ȼɵɹɫɧɢɬɶ, ɹɜɥɹɟɬɫɹ ɱёɬɧɨɣ ɢɥɢ ɧɟɱёɬɧɨɣ ɮɭɧɤɰɢɹ 

ɭ = x
3
cos x [y = x

3
sin x]. 

3. Ⱦɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ y = cos
2

3
x [y = sin

3

4
x] ɹɜɥɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟ-

ɫɤɨɣ ɫ ɩɟɪɢɨɞɨɦ T = 3π  
8

3
T . 

                                                                                      

4. ɇɚɣɬɢ ɧɚɢɦɟɧɶɲɢɣ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɮɭɧɤɰɢɢ 

y = tg
2

3

x
 

7
tg

8
y x . 
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Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: 
ɥɢɛɨ ɧɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɨɡɧɚɤɨɦɢɬɶ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ ɜɫɟɝɨ 
ɩɚɪɚɝɪɚɮɚ ɢ ɜɵɩɨɥɧɢɬɶ ɩɨ ɨɞɧɨɦɭ ɡɚɞɚɧɢɸ ɢɡ ɭɩɪɚɠɧɟɧɢɣ 700, 702, 703, ɚ 
ɧɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɭɪɨɤɟ ɪɟɲɚɬɶ ɨɫɬɚɥɶɧɵɟ ɭɩɪɚɠɧɟɧɢɹ (ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɛɭɞɟɬ 
ɛɨɥɶɲɟ ɜɪɟɦɟɧɢ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɭɱɚɳɢɯɫɹ), ɥɢɛɨ ɢɫɩɨɥɶɡɨ-
ɜɚɬɶ ɜɚɪɢɚɧɬ, ɤɨɬɨɪɵɣ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 39, ɡɚɞɚɱɢ 1 ɢ 2  700—702, 

704 (1, 2) 

701 (3, 4) 

 704, 706, 
707; 

ȾɆ § 39,  
№ 22—26 

2 § 39, ɦɚɬɟɪɢɚɥ 
ɩɨɫɥɟ ɡɚɞɚɱɢ 2 ɢ 
ɡɚɞɚɱɚ 3 

703, 705, 704 

(4, 5) 

ɉɪɨɜɟɪɨɱɧɚɹ ɫɚɦɨɫɬɨɹ-

ɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ  
ɞɨɥɠɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɢ ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ 
ɭɩɪɚɠɧɟɧɢɹ, ɬɚɤɢɟ, ɤɚɤ 700, 702. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ — 704, 705. 

 

§ 40. ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ у = cos x ɢ ɟё ɝɪɚɮɢɤ  
(3 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫɨ ɫɜɨɣɫɬɜɚɦɢ 

ɮɭɧɤɰɢɢ y = cos x, ɨɛɭɱɟɧɢɟ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɸ ɫɜɨɣɫɬɜ ɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ; 

ɪɚɡɜɢɬɢɹ ɭɦɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɪɟɫɭɪɫɵ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɩɪɢ  
ɢɡɭɱɟɧɢɢ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ y = cos x. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɱёɬɤɨ ɪɚɡɞɟɥёɧ ɧɚ ɥɨɝɢɱɟɫɤɢɟ 
ɛɥɨɤɢ: 1) ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ y = cosx; 2) ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ 
y = cos x; 3) ɧɚɛɥɸɞɟɧɢɟ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ y = cos x ɩɨ ɝɪɚɮɢɤɭ; 4) ɪɟɲɟ-
ɧɢɟ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɣ. 

ɉɟɪɜɵɣ ɢɡ ɛɥɨɤɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɨɛɳɟɧɢɟ ɢ ɤɨɧɤɪɟɬɢɡɚɰɢɸ 
ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɪɚɧɟɟ: ɢɫɫɥɟɞɨɜɚɧɢɟ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ, ɦɧɨɠɟɫɬɜɚ 
ɡɧɚɱɟɧɢɣ, ɱёɬɧɨɫɬɢ, ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɮɭɧɤɰɢɢ, ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ 
ɮɭɧɤɰɢɢ ɫɧɚɱɚɥɚ ɧɚ ɨɬɪɟɡɤɟ Д0; πЖ, ɡɚɬɟɦ ɧɚ ɨɬɪɟɡɤɟ Д–π; πЖ ɢ ɧɚɤɨɧɟɰ ɧɚ 
ɜɫɟɣ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ. Ⱦɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ ɧɚ ɩɪɨɦɟɠɭɬ-
ɤɟ Д0; πЖ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɜɧɨɜɶ ɜɟɪɧɭɬɶɫɹ ɤ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɢ 
ɨɩɪɟɞɟɥɟɧɢɸ ɤɨɫɢɧɭɫɚ ɱɢɫɥɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɞɨɩɨɥɧɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɬɨɱɟɤ 
ɫ ɚɛɫɰɢɫɫɚɦɢ ɢɡ ɨɬɪɟɡɤɚ Д0; πЖ, ɱɬɨɛɵ ɭɬɨɱɧɢɬɶ, ɤɚɤ ɠɟ ɢɦɟɧɧɨ ɛɭɞɟɬ ɩɪɨ-
ɯɨɞɢɬɶ ɤɪɢɜɚɹ ɧɚ ɡɚɞɚɧɧɨɦ ɩɪɨɦɟɠɭɬɤɟ ɩɪɢ ɟё ɭɛɵɜɚɧɢɢ (ɩɪɢ ɢɡɭɱɟɧɢɢ  
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§ 53 ɲɤɨɥɶɧɢɤɢ ɫɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɬɚɤɨɝɨ ɪɚɫ-
ɩɨɥɨɠɟɧɢɹ ɤɪɢɜɨɣ ɧɚ ɷɬɨɦ ɩɪɨɦɟɠɭɬɤɟ). 

ȼɚɠɧɨ ɧɚɭɱɢɬɶ ɭɱɚɳɢɯɫɹ ɭɠɟ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɢɡɨɛɪɚɠɚɬɶ ɷɫɤɢɡ ɝɪɚ-

ɮɢɤɚ ɮɭɧɤɰɢɢ y = cos x ɩɨ ɬɨɱɤɚɦ (0; 1), ; 0
2

, (π; –1), ; 0
2

, (2π; 1), 

ɜɵɛɢɪɚɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɞɢɧɢɱɧɵɣ ɨɬɪɟɡɨɤ ɧɚ ɨɫɹɯ ɤɨɨɪɞɢɧɚɬ. ɉɨɥɟɡ-
ɧɨ ɫɞɟɥɚɬɶ (ɢɥɢ ɩɪɢɨɛɪɟɫɬɢ) ɲɚɛɥɨɧ ɝɪɚɮɢɤɚ ɜ ɭɞɨɛɧɨɦ ɦɚɫɲɬɚɛɟ, ɱɬɨɛɵ 
ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟ ɬɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɚɤɤɭɪɚɬɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɫɢɧɭɫɨɢɞɵ. 

ȼɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɭɦɟɬɶ «ɩɪɨɱɢɬɚɬɶ» ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ ɩɨ ɝɪɚ-
ɮɢɤɭ. ɍɱɚɳɢɦɫɹ, ɢɧɬɟɪɟɫɭɸɳɢɦɫɹ ɦɚɬɟɦɚɬɢɤɨɣ, ɛɭɞɟɬ ɩɨɥɟɡɧɨ ɚɧɚɥɢɬɢ-
ɱɟɫɤɢ ɨɛɨɫɧɨɜɚɬɶ ɤɚɠɞɨɟ ɫɜɨɣɫɬɜɨ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɢ 
ɧɟɪɚɜɟɧɫɬɜ ɩɪɢɜɨɞɢɬɫɹ ɜ ɡɚɞɚɱɚɯ 1 ɢ 2 ɢ ɭɩɪɚɠɧɟɧɢɹɯ 712, 713. ɀɟɥɚɬɟɥɶ-
ɧɨ ɧɚɩɨɦɧɢɬɶ ɭɱɚɳɢɦɫɹ, ɱɬɨ ɩɨɞɨɛɧɵɟ ɡɚɞɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɢ ɪɚɧɟɟ 
(ɧɚɩɪɢɦɟɪ, ɭɩɪɚɠɧɟɧɢɹ 577, 578), ɧɨ ɪɟɲɚɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɟɞɢɧɢɱ-
ɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɢɥɢ ɫɜɨɣɫɬɜ ɧɟɪɚɜɟɧɫɬɜ. 

ɍɩɪɚɠɧɟɧɢɹ 708—711 ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɧɚɜɵɤɚ ɱɬɟɧɢɹ ɝɪɚ-
ɮɢɤɚ ɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɱɢɫɟɥ. ɀɟɥɚɬɟɥɶɧɨ ɨɛɪɚɳɚɬɶɫɹ ɤ 
ɝɪɚɮɢɤɭ ɤɚɤ ɦɨɠɧɨ ɱɚɳɟ, ɱɬɨɛɵ ɩɪɢɭɱɢɬɶ ɲɤɨɥɶɧɢɤɨɜ ɭɜɟɪɟɧɧɨ ɨɪɢɟɧɬɢ-
ɪɨɜɚɬɶɫɹ ɜ ɪɚɫɩɨɥɨɠɟɧɢɢ ɚɛɫɰɢɫɫ ɬɨɱɟɤ ɝɪɚɮɢɤɚ, ɱɬɨ ɩɨɫɥɭɠɢɬ ɢ ɩɪɟɞɨɬ-
ɜɪɚɳɟɧɢɟɦ ɨɲɢɛɨɤ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɱɢɫɟɥ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 711 (1) ɩɨɥɟɡɧɨ ɩɪɨɜɟɫɬɢ 
ɬɚɤɢɟ ɪɚɫɫɭɠɞɟɧɢɹ: 

 

I ɫ ɩ ɨ ɫ ɨ ɛ. [0; [0;
7 9

 ɧɚ ɨɬɪɟɡɤɟ Д0; πЖ ɮɭɧɤɰɢɹ y = cos 

x ɭɛɵɜɚɟɬ; 
7 9

, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, МШs 
7

 cos
9

. 

II ɫ ɩ ɨ ɫ ɨ ɛ. 0;
7 2

 cos x > 0 ɩɪɢ x 0;
2

ɬ. ɟ. МШs 
7

 0; 

9
;

2
 cos x < 0 ɩɪɢ x  ;

2
, ɬ. ɟ. МШs

9
 < 0, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

cos 
7

 cos
9

. 

 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɝɥɚɜɵ V ɭɩɨɦɢɧɚɥɨɫɶ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɭɱɚɳɢɯɫɹ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɧɚ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɬɨ-
ɱɟɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɰɢɨɧɚɥɶɧɵɦ ɱɢɫɥɚɦ. ɀɟɥɚɬɟɥɶɧɨ ɩɪɨɞɨɥɠɢɬɶ 
ɷɬɭ ɪɚɛɨɬɭ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 711 (5, 6): 

711. 5) 1  [0; π], 3  [0; π], y = cos x ɭɛɵɜɚɟɬ ɧɚ ɨɬɪɟɡɤɟ Д0; πЖ, ɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨ, МШs 1 > cos 3 (ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɪɚɫɫɭɠɞɟɧɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɦ, 
ɱɬɨ ɞɚɧɵ ɜɵɲɟ); 
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6) 4  [π; 2π], 5  [π; 2π], y = cos x ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɨɬɪɟɡɤɟ Дπ; 2πЖ, ɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ, МШs 4 < cos 5. 

ȼɵɩɨɥɧɟɧɢɟ ɭɩɪɚɠɧɟɧɢɹ 714 ɩɨɥɟɡɧɨ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ 
ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ y = cos x, ɧɨ ɢ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɢɡɭɱɟɧɢɸ ɫɥɟɞɭɸɳɟɝɨ 
ɩɚɪɚɝɪɚɮɚ. 

714. 3) sin 
8

 = sin 
2 8

 = cos 
8

, ɮɭɧɤɰɢɹ y = cos x ɭɛɵɜɚɟɬ ɧɚ 

ɨɬɪɟɡɤɟ Д0; π], 0; ,
8 8

 [0; π], 
8

 < 
8

, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, cos 
8

 >  

> cos 
8

 ɢ sin
8

 > cos
8

. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ, ɧɚɩɪɢ-
ɦɟɪ, ɬɚɤɢɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 40 ɞɨ ɡɚɞɚɱɢ 1  708—711, 
714; ȾɆ  

§ 40 № 27  

710 (3), 711 (2, 3) 

717—719; 
ȾɆ § 40  
№ 24, 25 

2 § 40, ɡɚɞɚɱɢ 1 ɢ 2 712, 713, 

715, 716 

ȾɆ § 40 № 9—11 

3  762 (1, 4), 

763 (1) 

 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɩɨɥɟɡɧɨ ɧɟ ɬɨɥɶɤɨ ɪɟɲɢɬɶ ɡɚɞɚɱɢ 717, 719, ɧɨ 
ɢ ɩɪɟɞɥɨɠɢɬɶ ɭɱɚɳɢɦɫɹ, ɢɧɬɟɪɟɫɭɸɳɢɦɫɹ ɦɚɬɟɦɚɬɢɤɨɣ, ɫɧɚɱɚɥɚ ɢɫɫɥɟ-
ɞɨɜɚɬɶ ɡɚɞɚɧɧɵɟ ɮɭɧɤɰɢɢ, ɚ ɩɨɬɨɦ ɩɨɫɬɪɨɢɬɶ ɢɯ ɝɪɚɮɢɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ» ɢ ɜɵɩɨɥɧɢɬɶ 
ɭɩɪɚɠɧɟɧɢɹ 24, 25. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = cos x, ɩɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɬɶ ɫɜɨɣ-
ɫɬɜɚ ɮɭɧɤɰɢɢ y = cos x ɢ ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, ɤɚɤ 708, 711  

(1—4). ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 715, 716. 

 

§ 41.  ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ y = sin x ɢ ɟё ɝɪɚɮɢɤ  
(2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫɨ ɫɜɨɣɫɬɜɚɦɢ 

ɮɭɧɤɰɢɢ y = sin x, ɨɛɭɱɟɧɢɟ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɸ ɫɜɨɣɫɬɜ ɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ; 

ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɬɶ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ. 
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ɂɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ 
ɚɧɚɥɨɝɢɱɧɨ ɬɨɦɭ, ɤɚɤ ɷɬɨ ɛɵɥɨ ɫɞɟɥɚɧɨ ɩɪɢ ɢɡɭɱɟɧɢɢ ɮɭɧɤɰɢɢ y = cos x 

(ɭɱɚɳɢɦɫɹ ɤɥɚɫɫɨɜ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɷɬɨ ɫɞɟɥɚɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɜɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɭɠɟ ɢɡɭɱɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɮɭɧɤɰɢɢ  
y = sin x: ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ R; ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ Д–1; 1Ж; ɮɭɧɤɰɢɹ 
ɧɟɱёɬɧɚɹ ɢ ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɫ ɧɚɢɦɟɧɶɲɢɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɢɨɞɨɦ 2π). 

ȼ ɭɱɟɛɧɢɤɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɩɭɬɶ: ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɮɨɪɦɭɥɨɣ ɩɪɢɜɟɞɟɧɢɹ, ɜɵɪɚɡɢɬɶ sТЧ x ɱɟɪɟɡ МШs x (ɬ. ɟ. sТЧ x = cos
2

x  

ɢ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = sin x ɫ ɩɨɦɨɳɶɸ ɫɞɜɢɝɚ ɭɠɟ ɢɡɜɟɫɬɧɨɝɨ 
ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = cos x. Ɍɨɝɞɚ ɢ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ y = sin x ɦɨɠɧɨ  
ɩɨɥɭɱɢɬɶ ɢɡ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ y = cos x. 

ɇɚɱɚɬɶ ɢɡɭɱɟɧɢɟ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ ɫ ɜɵɩɨɥɧɟɧɢɹ ɭɩɪɚɠɧɟɧɢɣ, ɤɨɬɨ-
ɪɵɟ ɧɟ ɬɨɥɶɤɨ ɩɨɡɜɨɥɹɬ ɩɨɜɬɨɪɢɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ, ɧɨ 
ɢ ɩɨɞɜɟɞɭɬ ɤ ɩɨɫɬɚɧɨɜɤɟ ɩɪɨɛɥɟɦɵ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɭɬɢ ɩɨɫɬɪɨɟɧɢɹ 
ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = sin x. 

1. Ɂɚɞɚɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢ ɮɭɧɤɰɢɸ, ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ ɩɨɥɭɱɟɧ ɢɡ ɞɚɧɧɨ-
ɝɨ ɝɪɚɮɢɤɚ ɫɨ ɫɞɜɢɝɨɦ ɜɞɨɥɶ ɨɫɢ Ox (ɪɢɫ. 40). 

 

 
 

Ɋɢɫ. 40 

 

2. ɂɡɨɛɪɚɡɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = f(x + t), ɟɫɥɢ ɞɚɧ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
y = f(x): 

ɚ) f(x) = 
1

2
x

3
, t = 1;     ɛ) f(x) = cosx, t = –

2
. 

ȼɵɩɨɥɧɟɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɡɚɞɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɤ ɢɡɭɱɟɧɢɸ 
ɮɭɧɤɰɢɢ y = sin x. 

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ 1 ɢ 2 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ ɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟ-
ɧɢɣ 724—725 ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɧɚɯɨɠɞɟɧɢɟ 
ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɹ sТЧ x = a ɫ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɭɱɚ-
ɳɢɟɫɹ ɫɪɚɡɭ ɭɤɚɡɵɜɚɥɢ ɬɨɱɤɭ ɧɚ ɨɫɢ Ox, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ КrМsТЧ a, ɚ ɡɚ-
ɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɝɪɚɮɢɤɚ, ɧɚɯɨɞɢɥɢ ɞɪɭ-
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ɝɢɟ ɬɨɱɤɢ. ɍɩɪɚɠɧɟɧɢɹ 724—725 ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɨ ɜɫɟɦ ɤɥɚɫɫɨɦ, 
ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ ɱɬɨ ɨɧɢ ɩɨɦɟɱɟɧɵ ɤɚɤ ɧɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɫɥɨɠɧɵɟ, ɱɟɦ ɭɩ-
ɪɚɠɧɟɧɢɹ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɪɨɜɧɹ. 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɭɪɨɤɟ ɩɨ ɢɡɭɱɟɧɢɸ § 41 ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɩɪɨɜɟɪɨɱɧɭɸ 
ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ (15 ɦɢɧ), ɧɚɩɪɢɦɟɪ, ɬɚɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ: 

1. ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = sin x [y = cos xЖ ɧɚɣɬɢ ɤɨɪɧɢ 

ɭɪɚɜɧɟɧɢɹ sТЧx = – 1 2
cos

2 2
x  ɧɚ ɨɬɪɟɡɤɟ ; 2 ; 0

2 2
. 

2. ɋ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = cos x [y = sin xЖ ɧɚɣɬɢ ɜɫɟ  

ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜɚ МШs x  – 1 3
cos

2 2
x  ɧɚ ɨɬɪɟɡɤɟ 0;

2
 

( ; 2 ) . 

                                                                                      

3. Ɋɚɫɩɨɥɨɠɢɬɶ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ ɱɢɫɥɚ 

cos
8

, cos
4

, cos 5,8     sin 6, sin ( 4,5), sin
12

. 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɢɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 41 ɞɨ ɡɚɞɚɱ 1 ɢ 2  720—723, 
726, 729 

722 (3), 723 (5) 730, 731, 
732; ȾɆ  

§ 41  
№ 26—28, 

30 

2 § 41, ɡɚɞɚɱɢ 1 ɢ 2 724—725, 

727, 728 

724 (4), 725 (4) 

 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ, ɤɪɨɦɟ ɭɩɪɚɠɧɟɧɢɣ ɭɱɟɛɧɢɤɚ, ɦɨɠɧɨ ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɞɥɹ ɪɚɛɨɬ ɜ ɤɥɚɫɫɟ ɢ ɞɨɦɚ ɭɩɪɚɠɧɟɧɢɹ 26—28 ɢɡ ɫɛɨɪɧɢɤɚ «Ⱦɢɞɚɤ-
ɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ». 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = sin x, ɩɨ ɝɪɚɮɢɤɭ ɜɵɹɫɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɮɭɧɤɰɢɢ y = sin x ɢ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 722—723. ȼ ɤɥɚɫɫɚɯ  
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 725—727. 
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§ 42.  ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ y = tg x ɢ ɟё ɝɪɚɮɢɤ (2 / 2 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫɨ ɫɜɨɣɫɬɜɚɦɢ 

ɮɭɧɤɰɢɢ y = tg x, ɨɛɭɱɟɧɢɟ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɢ ɪɟɲɟɧɢɸ 
ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɫ ɩɨɦɨɳɶɸ ɫɜɨɣɫɬɜ ɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ; ɪɚɡɜɢɬɢɟ 
ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɪɢɦɟɧɢɬɶ ɪɟɲɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɫɬɪɚɬɟɝɢɸ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɂɡɭɱɟɧɢɟ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ y = tg x ɩɪɨɢɫɯɨɞɢɬ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɢɡɭɱɟ-
ɧɢɟ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ y = cos x (§ 40). Ɏɨɪɦɭɥɢɪɭɸɬɫɹ ɢɡɭɱɟɧɧɵɟ ɪɚɧɟɟ 

ɫɜɨɣɫɬɜɚ, ɞɨɤɚɡɵɜɚɟɬɫɹ ɜɨɡɪɚɫɬɚɧɢɟ ɮɭɧɤɰɢɢ ɧɚ ɩɪɨɦɟɠɭɬɤɟ 0;
2

, 

ɫɬɪɨɢɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɨɱɟɤ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɝɪɚɮɢɤɭ ɢ, ɧɚɤɨɧɟɰ, ɫ ɩɨɦɨ-
ɳɶɸ ɫɜɨɣɫɬɜɚ ɧɟɱёɬɧɨɫɬɢ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɢɡɨɛɪɚɠɚɟɬɫɹ ɝɪɚɮɢɤ ɧɚ ɜɫɟɣ 
ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ. 

ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɜɵɩɨɥɧɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 
ɉɨɦɨɳɶ ɭɱɢɬɟɥɹ ɛɭɞɟɬ ɩɨɥɟɡɧɚ ɩɪɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɟ ɜɨɡɪɚɫɬɚɧɢɹ ɮɭɧɤɰɢɢ 

ɧɚ ɩɪɨɦɟɠɭɬɤɟ 0;
2

 ɢ ɨɛɫɭɠɞɟɧɢɢ ɜɡɚɢɦɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɪɚɮɢɤɚ 

ɮɭɧɤɰɢɢ ɢ ɩɪɹɦɨɣ  x = 
2

. 

ɍɱɚɳɢɦɫɹ, ɭ ɤɨɬɨɪɵɯ ɜɨɡɧɢɤɧɭɬ ɬɪɭɞɧɨɫɬɢ ɜ ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɚ 

ɩɪɢ ɩɪɢɛɥɢɠɟɧɢɢ ɡɧɚɱɟɧɢɣ ɚɪɝɭɦɟɧɬɚ ɤ 
2

, ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɝɨɬɨɜɵɣ 

ɝɪɚɮɢɤ, ɜɵɩɨɥɧɟɧɧɵɣ ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɨɣ ɛɭɦɚɝɟ (ɢɥɢ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨ-
ɜɚɬɶ ɫ ɩɨɦɨɳɶɸ ɩɪɨɟɤɬɨɪɚ). 

Ɂɚɞɚɱɢ 1 ɢ 2 ɢ ɭɩɪɚɠɧɟɧɢɹ 736—737, 739, 741 ɪɟɲɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɝɪɚɮɢɤɚ y = tg x. ȼ ɯɨɞɟ ɪɟɲɟɧɢɹ ɢ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɭɦɟɧɢɟ ɫɬɪɨɢɬɶ ɝɪɚ-
ɮɢɤ. ɉɨɥɟɡɧɨ ɢɡɝɨɬɨɜɢɬɶ (ɢɥɢ ɩɪɢɨɛɪɟɫɬɢ) ɲɚɛɥɨɧ ɝɪɚɮɢɤɚ, ɤɨɬɨɪɵɣ ɛɭ-
ɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɩɪɢ ɪɟɲɟɧɢɢ ɛɨɥɟɟ ɫɥɨɠɧɵɯ ɡɚɞɚɱ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɞɨɦɚɲɧɟɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ 
ɧɟɤɨɬɨɪɵɦ ɭɱɚɳɢɦɫɹ ɢɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɸ y = ɫЭР x ɢ ɩɨɫɬɪɨɢɬɶ ɟё ɝɪɚ-
ɮɢɤ, ɚ ɪɟɡɭɥɶɬɚɬ ɢɡɥɨɠɢɬɶ ɜɫɟɦɭ ɤɥɚɫɫɭ. ɉɪɢ ɧɚɥɢɱɢɢ ɲɚɛɥɨɧɨɜ y = tg x 

ɜɫɟ ɭɱɚɳɢɟɫɹ ɫɦɨɝɭɬ ɛɵɫɬɪɨ ɢɡɨɛɪɚɡɢɬɶ ɜ ɬɟɬɪɚɞɹɯ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ  
y = ɫЭР x ɢ ɡɚɬɟɦ ɩɨ ɝɪɚɮɢɤɭ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɟё ɫɜɨɣɫɬɜɚ. 

ȼ ɡɚɞɚɱɟ 3 ɩɨɤɚɡɚɧ ɩɨɢɫɤ ɪɟɲɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɟɪɚɜɟɧɫɬɜɚ 
ɫ ɩɨɦɨɳɶɸ ɝɪɚɮɢɤɚ. ɉɪɟɠɞɟ ɱɟɦ ɪɟɲɢɬɶ ɷɬɭ ɡɚɞɚɱɭ, ɧɚɩɨɦɧɢɬɶ, ɤɚɤ  
ɪɟɲɚɥɨɫɶ ɷɬɨ ɧɟɪɚɜɟɧɫɬɜɨ ɫ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ ɨɤɪɭɠɧɨɫɬɢ. 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɢɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 42, ɡɚɞɚɱɢ 1 ɢ 2  733—737 735 (3, 5) 739,  

742—746 

2 § 42, ɡɚɞɚɱɚ 3 736—741 737 (3, 4) 747, 749 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɧɚɭɱɢɬɶɫɹ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ y = tg x, ɜɵɹɜɥɹɬɶ ɩɨ ɝɪɚɮɢɤɭ ɟё 

ɫɜɨɣɫɬɜɚ ɢ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 735. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 741, 742. 

 

§ 43*. Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ  
(0 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɨɛɪɚɬɧɵɦɢ 

ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɦɢ ɮɭɧɤɰɢɹɦɢ ɢ ɢɯ ɝɪɚɮɢɤɚɦɢ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵ-
ɤɨɜ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɪɟɮɥɟɤɫɢɢ ɤɚɤ ɨɫɨɡɧɚɧɢɟ ɝɪɚɧɢɰ ɫɜɨɟɝɨ ɡɧɚɧɢɹ ɢ  
ɧɟɡɧɚɧɢɹ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɧ ɟ  ɹ ɜ ɥ ɹ ɟ ɬ ɫ ɹ  ɨ ɛ ɹ ɡ ɚ ɬ ɟ ɥ ɶ ɧ ɵ ɦ  ɞɥɹ  
ɢɡɭɱɟɧɢɹ ɜ ɤɥɚɫɫɚɯ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ  
ɜɪɟɦɟɧɢ ɢɥɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɭɱɚɳɢɦɫɹ,  
ɢɧɬɟɪɟɫɭɸɳɢɦɫɹ ɦɚɬɟɦɚɬɢɤɨɣ. 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɢɡɭɱɟɧɢɸ ɬɟɦɵ, ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɨɜɬɨɪɢɬɶ ɩɨɧɹɬɢɟ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ ɮɭɧɤɰɢɣ  
(§ 7) ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɚɪɤɫɢɧɭɫɚ, ɚɪɤɤɨɫɢɧɭɫɚ, ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ. 

ɉɨɥɟɡɧɨ ɩɨɜɬɨɪɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɝɪɚɮɢɤɨɜ ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ 
ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɢɬɶ ɩɨɫɬɪɨɟɧɢɟ ɤɪɢɜɨɣ, ɫɢɦɦɟɬɪɢɱɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɪɹɦɨɣ y = x ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ: ɚ) y = sin x ɧɚ ɩɪɨɦɟɠɭɬɤɟ ;
2 2

;  

ɛ) y = cos x ɧɚ ɩɪɨɦɟɠɭɬɤɟ Д0; πЖ; ɜ) y = tg x ɧɚ ɩɪɨɦɟɠɭɬɤɟ ;
2 2

.  

Ɂɚɬɟɦ, ɜɵɫɤɚɡɚɜ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɧɟ ɹɜɥɹɟɬɫɹ ɥɢ ɤɚɠɞɚɹ ɩɨɥɭɱɟɧɧɚɹ ɤɪɢɜɚɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɝɪɚɮɢɤɨɦ ɮɭɧɤɰɢɢ, ɨɛɪɚɬɧɨɣ ɞɚɧɧɨɣ ɧɚ ɡɚɞɚɧɧɨɦ ɩɪɨɦɟ-
ɠɭɬɤɟ, ɨɛɪɚɬɢɬɶɫɹ ɤ ɬɟɤɫɬɭ ɭɱɟɛɧɢɤɚ ɢ ɨɛɨɫɧɨɜɚɬɶ ɜɵɫɤɚɡɚɧɧɨɟ ɩɪɟɞɩɨ-
ɥɨɠɟɧɢɟ. Ⱦɚɥɟɟ ɪɚɛɨɬɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɩɚɪɚɝɪɚɮɚ. 

 

ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 2 ɱ) 
ɇɚ ɭɪɨɤɟ ɜɚɠɧɨ ɩɨɞɜɟɫɬɢ ɢɬɨɝ ɢɫɫɥɟɞɨɜɚɧɢɸ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ 

ɦɟɬɨɞɚɦɢ ɷɥɟɦɟɧɬɚɪɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɱɬɨɛɵ ɩɨɞɝɨɬɨɜɢɬɶ ɭɱɚɳɢɯɫɹ ɤ ɢɫ-
ɫɥɟɞɨɜɚɧɢɸ ɮɭɧɤɰɢɣ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 
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ɋ ɷɬɨɣ ɰɟɥɶɸ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɥɟɤɬɪɨɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɫ ɝɪɚ-
ɮɢɤɚɦɢ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɮɭɧɤɰɢɣ (ɧɟ ɬɨɥɶɤɨ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ).  
ɇɚɩɨɦɧɢɬɶ, ɤɚɤ ɩɨ ɝɪɚɮɢɤɭ ɧɚɣɬɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚ-
ɱɟɧɢɣ ɮɭɧɤɰɢɢ. ɉɨɜɬɨɪɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ, ɢɫ-
ɩɨɥɶɡɭɹ ɤɚɤɢɟ-ɬɨ ɢɡ ɭɩɪɚɠɧɟɧɢɣ 758 (1, 3, 5), 759 (1, 5), 766 (1). 

ɇɚ ɬɟɯ ɠɟ ɝɨɬɨɜɵɯ ɝɪɚɮɢɤɚɯ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɬɶ, ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ 
ɱёɬɧɨɣ ɢɥɢ ɧɟɱёɬɧɨɣ, ɢ ɩɨɤɚɡɚɬɶ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɭɩɪɚɠɧɟɧɢɹ  
760 (1, 2). Ɋɚɫɫɦɨɬɪɟɬɶ ɢɧɬɟɪɜɚɥɵ ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ ɢ ɩɪɨɦɟɠɭɬɤɢ ɜɨɡ-
ɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ. ȼɵɞɟɥɢɬɶ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɤɚɤ ɯɚɪɚɤɬɟɪɧɨɟ ɫɜɨɣɫɬɜɨ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ (ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɟ 761). 

ɉɨɞɱɟɪɤɧɭɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. ɋ ɩɨɦɨɳɶɸ ɭɩɪɚɠɧɟɧɢɹ 764 ɧɚɩɨɦɧɢɬɶ 
ɭɱɚɳɢɦɫɹ, ɱɬɨ ɩɪɢ ɪɟɲɟɧɢɢ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɧɚ ɧɚɯɨɠɞɟɧɢɟ ɱɢɫɥɚ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɪɚɮɢɤɚ ɱɚɫɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɟɟ ɛɵɫɬɪɨɦɭ ɧɚ-
ɯɨɠɞɟɧɢɸ ɨɬɜɟɬɚ. 

ȼ ɢɬɨɝɟ ɟɳё ɪɚɡ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɢ, ɩɟɪɟɱɢɫɥɢɬɶ 
ɢɡɜɟɫɬɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ ɢ, ɩɨɜɬɨɪɢɜ ɫɯɟɦɭ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤ-
ɰɢɢ, ɤɪɚɬɤɨ ɧɚɩɨɦɧɢɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɩɭɬɢ ɨɬɜɟɬɚ ɧɚ ɜɨɩɪɨɫ ɤɚɠɞɨɝɨ 
ɩɭɧɤɬɚ ɫɯɟɦɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɞ ɨ ɩ ɨ ɥ ɧ ɢ ɬ ɟ ɥ ɶ ɧ ɵ ɯ  ɩɨɥɟɡɧɵ ɭɩɪɚɠɧɟɧɢɹ 773, 774, ɚ 
ɬɚɤɠɟ «Ɂɚɞɚɧɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɤ ɷɤɡɚɦɟɧɚɦ» ɢ «Ɂɚɞɚɧɢɹ ɞɥɹ ɢɧɬɟɪɟɫɭɸ-
ɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɣ» ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ». 
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Ƚɥɚɜɚ VIII. ɉɪɨɢɡɜɨɞɧɚɹ ɢ ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɫɦɵɫɥ 
 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɨɜ ɤɭɪɫɚ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ, ɬɪɭɞɧɨ ɞɥɹ ɢɡɭɱɟɧɢɹ ɜ ɫɪɟɞɧɟɣ ɲɤɨɥɟ. ɉɨɷɬɨɦɭ ɢɯ ɢɡɥɨɠɟɧɢɟ ɜ 
ɭɱɟɛɧɢɤɟ ɜɟɞёɬɫɹ ɧɚ ɧɚɝɥɹɞɧɨ-ɢɧɬɭɢɬɢɜɧɨɦ ɭɪɨɜɧɟ: ɦɧɨɝɢɟ ɮɨɪɦɭɥɵ ɧɟ 
ɞɨɤɚɡɵɜɚɸɬɫɹ, ɚ ɬɨɥɶɤɨ ɩɨɹɫɧɹɸɬɫɹ ɢɥɢ ɩɪɢɧɢɦɚɸɬɫɹ ɛɟɡ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ. 
Ƚɥɚɜɧɨɟ — ɩɨɤɚɡɚɬɶ ɭɱɚɳɢɦɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢɡɭɱɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɢ 
ɩɟɪɜɨɨɛɪɚɡɧɨɣ (ɢɧɬɟɝɪɚɥɚ), ɬɚɤ ɤɚɤ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ɪɟɲɟɧɢɢ ɦɧɨɝɢɯ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ, ɜɵ-
ɱɢɫɥɟɧɢɟɦ ɩɥɨɳɚɞɟɣ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɮɢɝɭɪ ɢ ɨɛɴёɦɨɜ ɬɟɥ ɫ ɩɪɨɢɡɜɨɥɶ-
ɧɵɦɢ ɝɪɚɧɢɰɚɦɢ, ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ. ɏɨɬɹ ɨ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɨɦ ɫɦɵɫɥɟ ɩɪɨɢɡɜɨɞɧɨɣ ɝɨɜɨɪɢɬɫɹ ɜ ɤɨɧɰɟ ɷɬɨɣ ɝɥɚɜɵ, ɦɨɠɧɨ (ɜ ɨɛɳɢɯ 
ɱɟɪɬɚɯ) ɩɨɹɫɧɢɬɶ ɷɬɨ ɭɠɟ ɜ ɫɚɦɨɦ ɧɚɱɚɥɟ. 

ɉɪɟɠɞɟ ɜɫɟɝɨ ɫɥɟɞɭɟɬ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤɚɦɢ ɤɨɬɨɪɵɯ 
ɹɜɥɹɸɬɫɹ ɤɪɢɜɵɟ, ɨɩɢɫɵɜɚɸɬ ɦɧɨɝɢɟ ɜɚɠɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɹɦɨɣ ɤɪɢɜɵɟ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɸɬ ɧɚɤɥɨɧ, ɦɟ-
ɧɹɸɬ ɜɨɡɪɚɫɬɚɧɢɟ ɧɚ ɭɛɵɜɚɧɢɟ ɢɥɢ ɧɚɨɛɨɪɨɬ; ɦɨɝɭɬ ɫɭɳɟɫɬɜɨɜɚɬɶ ɡɧɚɱɟ-
ɧɢɹ y, ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟ ɨɞɧɨ, ɚ ɧɟɫɤɨɥɶɤɨ ɡɧɚɱɟɧɢɣ x, ɢ ɬ. ɞ.,  
ɬ. ɟ. ɤɪɢɜɵɟ ɹɜɥɹɸɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨ ɛɨɥɟɟ ɫɥɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɞɥɹ ɢɡɭɱɟ-
ɧɢɹ, ɱɟɦ ɩɪɹɦɵɟ. Ɉɬɫɸɞɚ ɜɨɡɧɢɤɚɟɬ ɢɞɟɹ ɥɢɧɟɚɪɢɡɚɰɢɢ, ɢɞɟɹ ɫɜɟɞɟɧɢɹ 
ɢɡɭɱɟɧɢɹ ɤɪɢɜɵɯ ɤ ɢɡɭɱɟɧɢɸ ɧɟɤɨɬɨɪɨɣ ɥɨɦɚɧɨɣ, ɛɥɢɡɤɨɣ ɤ ɷɬɨɣ ɤɪɢɜɨɣ, 
ɢ ɞɚɥɟɟ ɤ ɢɡɭɱɟɧɢɸ ɨɬɪɟɡɤɨɜ ɥɨɦɚɧɨɣ, ɹɜɥɹɸɳɢɯɫɹ ɯɨɪɞɚɦɢ, ɫɨɟɞɢɧɹɸ-
ɳɢɦɢ ɞɜɟ ɬɨɱɤɢ ɞɚɧɧɨɣ ɤɪɢɜɨɣ. ȼɩɟɪɜɵɟ ɷɬɭ ɦɵɫɥɶ ɜɵɫɤɚɡɚɥ Ƚ. Ʌɟɣɛɧɢɰ 
(1646—1716), ɤɨɬɨɪɵɣ ɭɬɜɟɪɠɞɚɥ, ɱɬɨ ɧɚ ɧɟɛɨɥɶɲɢɯ ɩɪɨɦɟɠɭɬɤɚɯ ɤɪɢɜɚɹ 
ɧɟɨɬɥɢɱɢɦɚ ɨɬ ɩɪɹɦɨɣ, ɚ ɧɚɤɥɨɧ ɫɟɤɭɳɟɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɞɜɟ ɬɨɱɤɢ 
ɤɪɢɜɨɣ ɩɪɢ ɫɛɥɢɠɟɧɢɢ ɷɬɢɯ ɬɨɱɟɤ, ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɧɚɤɥɨɧɨɦ ɤɚɫɚɬɟɥɶ-
ɧɨɣ. ɑɟɦ ɛɥɢɠɟ ɤɨɧɰɵ ɯɨɪɞ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɬɟɦ ɬɨɱɧɟɟ ɩɪɢɛɥɢɠɟɧɢɟ ɞɚɧɧɨɣ 
ɤɪɢɜɨɣ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɥɨɦɚɧɨɣ. ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɧɚ-
ɤɥɨɧ ɤɪɢɜɨɣ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɬɨɱɤɟ ɩɪɨɦɟɠɭɬɤɚ, ɧɚ ɤɨɬɨɪɨɦ ɨɧɚ ɪɚɫɫɦɚɬ-
ɪɢɜɚɟɬɫɹ, ɨɩɪɟɞɟɥɹɟɬ ɦɧɨɝɢɟ ɟё ɫɜɨɣɫɬɜɚ (ɜɨɡɪɚɫɬɚɧɢɟ, ɭɛɵɜɚɧɢɟ ɢ ɬ. ɞ.). 
ɍɱɚɳɢɟɫɹ ɡɧɚɸɬ, ɱɬɨ ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɪɹɦɨɣ (ɟё ɭɝɥɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ) ɜɵ-

ɪɚɠɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 
y

x
 = k (ɜ ɤɚɠɞɨɣ ɟё ɬɨɱɤɟ), ɧɚɤɥɨɧ ɠɟ ɤɪɢɜɨɣ (ɢɥɢ 

ɟё ɝɪɚɞɢɟɧɬ) ɡɚɞɚёɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ( ) ( )f x h f x

h
. ɗɬɨ ɨɬɧɨɲɟɧɢɟ ɨɩɪɟɞɟ-

ɥɹɟɬ ɧɚɤɥɨɧ ɯɨɪɞɵ, ɤɨɧɰɚɦɢ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɬɨɱɤɢ (x; f(x)) ɢ  
(x + h; f(x + h)). ȿɫɥɢ ɤɨɧɰɵ ɯɨɪɞɵ ɫɛɥɢɠɚɸɬɫɹ (ɬ. ɟ. h→0), ɬɨ ɧɚɤɥɨɧ ɤɪɢ-
ɜɨɣ ɜ ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɟ ɛɭɞɟɬ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɧɚɤɥɨɧɨɦ ɤɚɫɚɬɟɥɶɧɨɣ ɤ 

ɤɪɢɜɨɣ ɜ ɷɬɨɣ ɬɨɱɤɟ, ɬ. ɟ. ɩɪɨɢɡɜɨɞɧɨɣ f′(x) = 
( ) ( )

lim
x

f x h f x

h
. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɜɛɥɢɡɢ ɢɡɛɪɚɧɧɨɣ ɬɨɱɤɢ ɦɵ ɡɚɦɟɧɹɟɦ ɢɡɭɱɚɟɦɭɸ ɮɭɧɤɰɢɸ ɥɢ-
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ɧɟɣɧɨɣ. ɋ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ ɫɪɟɞɢ ɬɚɤɢɯ ɥɢɧɟɣɧɵɯ ɮɭɧɤɰɢɣ ɜɵɛɢ-
ɪɚɟɬɫɹ ɬɚ, ɤɨɬɨɪɚɹ ɞɚёɬ ɧɚɢɥɭɱɲɟɟ ɩɪɢɛɥɢɠɟɧɢɟ ɤ ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ. 

ȿɫɥɢ ɨɛɪɚɬɢɬɶɫɹ ɤ ɢɡɭɱɟɧɢɸ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɡɚɞɚɱɚ 1  
§ 44), ɬɨ ɩɪɨɢɡɜɨɞɧɚɹ ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚ ɤɨɪɨɬɤɨɦ ɨɬɪɟɡɤɟ ɜɪɟɦɟɧɢ ɡɚ-
ɦɟɧɢɬɶ ɢɡɭɱɟɧɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɚɜɧɨɦɟɪɧɵɦ. Ɍɚɤ ɤɚɤ ɜ 
ɭɱɟɛɧɢɤɟ ɩɪɨɢɡɜɨɞɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨ ɜɜɟɞɟɧɢɹ ɫɬɪɨɝɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ, ɪɚɜɟɧɫɬɜɨ П′(x) = 
( ) ( )

lim
x

f x h f x

h
 ɨɡɧɚɱɚɟɬ, ɱɬɨ 

( ) ( )f x h f x

h
 ≈ П′(x) ɢ ɩɨɝɪɟɲɧɨɫɬɶ ɷɬɨɝɨ ɩɪɢɛɥɢɠɟɧɢɹ ɫɬɚɧɨɜɢɬɫɹ ɫɤɨɥɶ 

ɭɝɨɞɧɨ ɦɚɥɨɣ ɩɪɢ h → 0. ɗɬɨɝɨ ɨɤɚɡɵɜɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ 

ɩɪɨɢɡɜɨɞɧɵɯ ɦɧɨɝɢɯ ɮɭɧɤɰɢɣ: x
2
, x

3
, 

1

x
, x  ɢ ɞɪ. ɉɪɢ ɷɬɨɦ ɫɱɢɬɚɟɬɫɹ, 

ɱɬɨ ɟɫɥɢ x — ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɱɢɫɥɨ ɢ h → 0, ɬɨ ɧɚɝɥɹɞɧɨ ɩɨɧɹɬɧɨ, ɱɬɨ  

2x + h →2x, 3x
2 

+ 5xh + h
2 → 3x

2
, – 1

( )x h x
 → 2

1

x
 (ɟɫɥɢ x  0) ɢ ɬ. ɞ. Ɍɟɦ ɧɟ 

ɦɟɧɟɟ ɜ ɤɚɱɟɫɬɜɟ ɧɟɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɭɱɟɛɧɢɤɟ ɮɨɪɦɭɥɢɪɭɟɬɫɹ 
ɫɬɪɨɝɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ, ɧɚ ɩɪɢɦɟɪɚɯ ɩɨɹɫɧɹɟɬɫɹ ɧɟɩɪɟ-
ɪɵɜɧɨɫɬɶ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ ɢ ɧɚ ɩɪɨɦɟɠɭɬɤɟ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɫɜɹɡɶ ɦɟɠɞɭ ɫɭɳɟɫɬɜɨɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɶɸ ɮɭɧɤɰɢɢ. 

Ɉɬɦɟɬɢɦ ɬɚɤɠɟ, ɱɬɨ ɮɨɪɦɭɥɚ ((kx + b)
p
)′ = px(kx + b)

p–1
 ɜ ɨɛɳɟɦ ɫɥɭ-

ɱɚɟ ɧɟ ɞɨɤɚɡɵɜɚɟɬɫɹ, ɩɪɢɜɨɞɹɬɫɹ ɥɢɲɶ ɩɪɢɦɟɪɵ ɟё ɩɪɢɦɟɧɟɧɢɹ ɜ ɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ. ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɬɚɤɠɟ ɧɟ ɞɨɤɚɡɵɜɚɸɬɫɹ, ɚ ɮɨɪɦɭ-
ɥɢɪɭɸɬɫɹ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɨɧɤɪɟɬɧɵɯ ɫɥɭɱɚɹɯ. ɉɪɨɢɡɜɨɞɧɵɟ ɩɨɤɚɡɚ-
ɬɟɥɶɧɨɣ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɪɚɫɫɦɚɬɪɢɜɚ-
ɸɬɫɹ ɬɨɥɶɤɨ ɜ ɨɡɧɚɤɨɦɢɬɟɥɶɧɨɦ ɩɥɚɧɟ ɧɚ ɧɟɫɥɨɠɧɵɯ ɩɪɢɦɟɪɚɯ. ȼɫɟ ɨɫ-
ɧɨɜɧɵɟ ɮɨɪɦɭɥɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ ɧɚ ɫ. 248 ɭɱɟɛ-
ɧɢɤɚ. ȼɨɩɪɨɫ ɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ ɫɦɵɫɥɟ ɩɪɨɢɡɜɨɞɧɨɣ ɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ 
ɬɚɤ, ɤɚɤ ɷɬɨ ɫɞɟɥɚɧɨ ɜ ɭɱɟɛɧɢɤɟ, ɚ ɦɨɠɧɨ ɢ ɜ ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

1) ɨɩɪɟɞɟɥɟɧɢɟ ɭɝɥɨɜɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɪɹɦɨɣ ɢ ɭɝɥɚ ɦɟɠɞɭ ɷɬɨɣ 
ɩɪɹɦɨɣ ɢ ɨɫɶɸ Ox; 

2) ɨɩɪɟɞɟɥɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ; 
3) ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ; 
4) ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ. 
ɋɮɨɪɦɭɥɢɪɭɟɦ ɨɫɧɨɜɧɵɟ ɰɟɥɢ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɝɥɚɜɵ. 
ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɡɚɜɟɪɲɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɪɟɞɟɥɟ ɱɢɫɥɨɜɨɣ ɩɨ-

ɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɩɪɟɞɟɥɨɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɜɨɣɫɬɜ ɩɪɟɞɟɥɨɜ; 

— ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɨɧɹɬɢɹɦɢ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ ɢ ɚɫɢɦɩɬɨɬɚɦɢ ɝɪɚɮɢ-
ɤɨɜ ɮɭɧɤɰɢɢ (ɬɨɥɶɤɨ ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ); 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɧɟɩɪɟɪɵɜɧɨɫɬɢ ɮɭɧɤɰɢɢ; 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ; 
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— ɪɚɡɴɹɫɧɟɧɢɟ ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɩɪɨɢɡɜɨɞ-
ɧɨɣ; 

— ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɩɪɨɢɡɜɨɞɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ, 
ɩɪɢɦɟɧɟɧɢɸ ɩɪɚɜɢɥ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɩɪɨɢɡɜɨɞɧɵɯ; 

— ɨɛɭɱɟɧɢɟ ɫɨɫɬɚɜɥɟɧɢɸ ɭɪɚɜɧɟɧɢɹ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 
ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɫɜɨɟɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɥɚɧɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɨ ɞɨɫɬɢɠɟɧɢɸ ɰɟɥɢ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ 
ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ ɫɬɪɚɬɟɝɢɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɪɨɛɥɟɦɵ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɜ ɩɨɫɬɪɨɟɧɢɢ ɫɬɪɨɝɢɯ ɞɨɤɚɡɚɬɟɥɶɧɵɯ ɪɚɫɫɭɠɞɟ-
ɧɢɣ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɫɨɡɞɚɜɚɬɶ ɢ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɫɢɦ-
ɜɨɥɶɧɵɟ ɡɚɩɢɫɢ ɢ ɦɨɞɟɥɢ ɞɥɹ ɪɟɲɟɧɢɹ ɭɱɟɛɧɵɯ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɡɚ-
ɞɚɱ, ɩɨɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ ɮɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɹɡɵɤɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɹ-
ɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɟɥɨɫɬɧɨɝɨ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ  

ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ; 
— ɪɚɡɜɢɬɢɟ ɝɨɬɨɜɧɨɫɬɢ ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɭɱɟɛɧɨɣ, 

ɭɱɟɛɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɤɨɦɦɭɧɢɤɚɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɝɨɬɨɜɧɨɫɬɢ ɤ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɸ ɢ ɩɨɡɢɬɢɜɧɨɝɨ  

ɨɬɧɨɲɟɧɢɹ ɤ ɧɟɩɪɟɪɵɜɧɨɦɭ ɨɛɪɚɡɨɜɚɧɢɸ. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  V I I I  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-

ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ, ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚ-
ɧɢɹ ɢ ɮɨɪɦɭɥɵ ɩɪɨɢɡɜɨɞɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ, ɩɪɢɜɟɞёɧɧɵɟ ɜ 
ɭɱɟɛɧɢɤɟ; ɩɨɧɢɦɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ; ɡɧɚɬɶ ɭɪɚɜɧɟɧɢɟ 
ɤɚɫɚɬɟɥɶɧɨɣ, ɚ ɬɚɤɠɟ ɭɦɟɬɶ ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɬɢɩɚ 869—873, 875, 878  

ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ — 879—881, 889. 

 

ɉɪɢɥɨɠɟɧɢɟ. § 3. ɉɪɟɞɟɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  
(1 / 1 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ 

ɩɪɟɞɟɥɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɫɜɨɣɫɬɜɚɦɢ ɫɯɨɞɹɳɢɯɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-
ɫɬɟɣ, ɬɟɨɪɟɦɨɣ ɨ ɦɨɧɨɬɨɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɩɨɥɶ-
ɡɨɜɚɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɫ ɰɟɥɶɸ ɭɝɥɭɛɥɟɧɢɹ ɩɨ-
ɥɭɱɟɧɧɵɯ ɡɧɚɧɢɣ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɥɟɤɰɢɢ, ɩɨɥ-
ɧɨɫɬɶɸ ɨɩɢɪɚɹɫɶ ɧɚ ɬɟɤɫɬ ɭɱɟɛɧɢɤɚ. ɍɱɚɳɢɦɫɹ ɤɥɚɫɫɨɜ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɩɪɟɞɥɨɠɢɬɶ ɩɨɞɨɛɪɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨ ɬɟɦɟ, ɢɫɩɨɥɶ-
ɡɭɹ ɪɚɡɥɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ ɢɧɮɨɪɦɚɰɢɢ. ɇɚ ɷɬɨɣ ɛɚɡɟ ɩɪɨɜɟɫɬɢ ɧɟɛɨɥɶɲɭɸ 
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ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɭɸ ɪɚɛɨɬɭ, ɜ ɤɨɬɨɪɨɣ ɩɨɤɚɡɚɬɶ ɪɟɲɟɧɢɟ ɩɪɨɫɬɵɯ ɭɩɪɚɠ-
ɧɟɧɢɣ ɧɚ ɜɵɱɢɫɥɟɧɢɟ ɩɪɟɞɟɥɚ, ɪɚɫɫɤɚɡɚɬɶ ɨ ɩɪɢɦɟɧɟɧɢɢ ɩɪɟɞɟɥɚ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɡɞɟɥɚɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɧɚɭɤɢ. 

 

§ 44. ɉɪɨɢɡɜɨɞɧɚɹ (2 / 2 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɨɧɹɬɢɟɦ ɩɪɨ-

ɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ ɢ ɟё ɮɢɡɢɱɟɫɤɢɦ ɫɦɵɫɥɨɦ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚ-
ɱɚɥɶɧɵɯ ɭɦɟɧɢɣ ɧɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɧɚ ɨɫɧɨɜɟ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɪɟɮ-
ɥɟɤɫɢɢ. 

ȼ ɧɚɱɚɥɟ ɩ ɟ ɪ ɜ ɨ ɝ ɨ  ɭɪɨɤɚ ɜ ɤɚɱɟɫɬɜɟ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɤ ɢɡɭɱɟɧɢɸ 
ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡ ɚ ɞ ɚ ɧ ɢ ɹ: 

1. ɇɚɣɬɢ f(2), f(a), f(a + 2), f(a + 2) – f(a), ɟɫɥɢ f(x) = 5x + 3. 

2. ɇɚɣɬɢ f(3), f(t + h), f(t + h) – f(t), ɟɫɥɢ f(t) = t
2 
+ 1. 

Ɋɚɫɫɦɨɬɪɟɧɢɟ ɡɚɞɚɱɢ 1 ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɫ ɩɨɦɨɳɶɸ ɬɟɤɫɬɚ ɭɱɟɛɧɢ-
ɤɚ, ɧɟ ɭɞɟɥɹɹ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ ɨɛɫɭɠɞɟɧɢɸ ɟё ɪɟɲɟɧɢɹ. Ⱥɤɰɟɧɬ ɫɥɟɞɭɟɬ 
ɫɞɟɥɚɬɶ ɧɚ ɬɨɦ, ɱɬɨ ɞɥɹ ɬɨɱɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɨɫɬɚɧɨɜɤɢ ɩɨɟɡɞɚ ɜɚɠɧɨ 
ɡɧɚɬɶ ɜɟɥɢɱɢɧɭ ɦɝɧɨɜɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɜ ɨɩɪɟɞɟɥёɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɟɝɨ 
ɪɚɜɧɨɡɚɦɟɞɥɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɇɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɟ ɢɦɟɟɬ ɡɧɚɱɟɧɢɹ, 
ɤɚɤ ɞɜɢɝɚɥɫɹ ɩɨɟɡɞ ɞɨ ɬɨɪɦɨɡɧɨɣ ɨɬɦɟɬɤɢ. 

Ɍɚɤ ɤɚɤ ɦɝɧɨɜɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɩɨɧɹɬɢɟ ɫɪɟɞɧɟɣ 
ɫɤɨɪɨɫɬɢ, ɠɟɥɚɬɟɥɶɧɨ ɜɫɩɨɦɧɢɬɶ ɫ ɭɱɚɳɢɦɢɫɹ, ɤɚɤ ɧɚɯɨɞɢɬɫɹ ɫɪɟɞɧɹɹ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ. ɋɞɟɥɚɬɶ ɷɬɨ ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɫɥɟ-
ɞɭɸɳɢɯ ɡɚɞɚɱ: 

1. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ Ⱥ ɞɨ ȼ ɪɚɜɧɨ 36 ɤɦ. ɉɟɪɜɭɸ ɩɨɥɨɜɢɧɭ ɩɭɬɢ ɜɟɥɨɫɢ-
ɩɟɞɢɫɬ ɩɪɟɨɞɨɥɟɥ ɡɚ 1 ɱ. ɉɨɫɥɟ ɱɚɫɨɜɨɣ ɨɫɬɚɧɨɜɤɢ ɜɬɨɪɭɸ ɩɨɥɨɜɢɧɭ ɩɭɬɢ 
ɨɧ ɩɪɨɟɯɚɥ ɡɚ 2 ɱ. Ʉɚɤɨɜɚ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɟɥɨɫɢɩɟɞɢɫɬɚ ɧɚ 
ɭɱɚɫɬɤɟ Ⱥȼ? 

2. ɍɩɪɚɠɧɟɧɢɟ 776 (1). 

ɉɨɧɹɬɢɹ «ɩɪɢɪɚɳɟɧɢɟ ɚɪɝɭɦɟɧɬɚ» ɢ «ɩɪɢɪɚɳɟɧɢɟ ɮɭɧɤɰɢɢ»  
ɜ ɭɱɟɛɧɢɤɟ ɧɟ ɜɜɨɞɹɬɫɹ. ɉɪɨɢɡɜɨɞɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ 
ɬɟɪɦɢɧɚ — «ɪɚɡɧɨɫɬɧɨɟ ɨɬɧɨɲɟɧɢɟ». Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɭɱɚɳɢɯɫɹ ɤ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɸ ɩɨɧɹɬɢɹ ɪɚɡɧɨɫɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɫɢɦɜɨ-
ɥɢɤɢ ɦɨɠɧɨ ɞɨɩɨɥɧɢɬɶ ɪɟɲɟɧɢɟ ɭɩɪɚɠɧɟɧɢɹ 776 (1) ɫɥɟɞɭɸɳɢɦ  
ɡɚɞɚɧɢɟɦ: «ɇɚɣɬɢ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟ-
ɦɟɧɢ ɨɬ t ɞɨ (t + h) (h > 0), ɟɫɥɢ ɨɧɚ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɤɨɧɭ s(t) = 1 + 3t». 

1) ȼɪɟɦɹ ɞɜɢɠɟɧɢɹ ɪɚɜɧɨ (t + h) – h = h. 

2) vɫɪ = 
( ) ( ) 1 3( ) (1 3 ) 3

3.
s t h s t t h t h

h h h
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Ɉɛɹɡɚɬɟɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ (ɞɨ ɫ. 231) ɫɥɟɞɭɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɭɱɟɛɧɢɤɚ. ɉɪɢ ɧɚɥɢɱɢɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɦɨɠɧɨ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɝɨ ɪɚɫ-
ɫɦɨɬɪɟɧɢɹ ɩɪɢɦɟɪɚ ɨ ɞɜɢɠɟɧɢɢ ɬɨɱɤɢ ɩɨ ɡɚɤɨɧɭ s(t) = 3t

2
 ɭɝɥɭɛɢɬɶ ɩɪɟɞ-

ɫɬɚɜɥɟɧɢɟ ɭɱɚɳɢɯɫɹ ɨ ɩɪɟɞɟɥɟ ɮɭɧɤɰɢɢ. Ɋɚɫɫɭɠɞɟɧɢɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ȿɫɥɢ s(t) = 3t
2, ɬɨ ɧɚ ɨɬɪɟɡɤɟ ɜɪɟɦɟɧɢ Дt; t+h] 

vɫɪ = 
2 2 2( ) ( ) 3( ) 3 6 3s t h s t t h t th h

h h h
 6t + 3h. 

ɉɨɞɫɱɢɬɚɟɦ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɡɚ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ h ɪɚɡɥɢɱɧɨɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ, ɧɚɱɢɧɚɹ, ɧɚɩɪɢɦɟɪ, ɫ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ t = 1: 

 

h 1 0,1 0,01 0,001 0,000001 

vɫɪ 9 6,3 6,03 6,003 6,000003 

 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ h(h → 0) ɡɧɚɱɟɧɢɹ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ 
ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɡɧɚɱɟɧɢɸ 6t = 6 · 1 = 6(6t + 3h → 6t), ɬ. ɟ. vɫɪ → v(t) = 6t. 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɫ ɰɟɥɶɸ ɩɨɞɝɨɬɨɜɤɢ ɭɱɚɳɢɯɫɹ ɤ ɨɫɨɡɧɚɧɢɸ 
ɫɭɬɢ ɩɨɧɹɬɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɬɨɱɤɟ, ɚ ɬɚɤɠɟ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɤ ɜɨɫɩɪɢɹɬɢɸ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɩɪɨɢɡɜɨɞɧɨɣ, ɩɨɧɹɬɢɹ ɫɪɟɞɧɟɣ ɢ ɦɝɧɨɜɟɧɧɨɣ ɫɤɨɪɨ-
ɫɬɢ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɢɥɥɸɫɬɪɢɪɨɜɚɧɵ ɫ ɩɨɦɨ-
ɳɶɸ ɝɪɚɮɢɤɨɜ ɡɚɜɢɫɢɦɨɫɬɢ ɩɭɬɢ ɨɬ ɜɪɟɦɟɧɢ. Ɍɚɤ, ɫ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ  
41, ɚ ɦɨɠɧɨ ɧɚɝɥɹɞɧɨ ɨɛɨɫɧɨɜɚɬɶ ɫɜɹɡɶ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ 
ɨɬɪɟɡɤɟ ɢ «ɤɪɭɬɢɡɧɵ» ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ s = s(t) ɧɚ ɷɬɨɦ ɨɬɪɟɡɤɟ. Ɋɢɫɭɧɨɤ 
41, ɛ ɢɥɥɸɫɬɪɢɪɭɟɬ ɡɧɚɤɨɦɨɟ ɭɱɚɳɢɦɫɹ ɫɜɨɣɫɬɜɨ ɩɨɫɬɨɹɧɫɬɜɚ ɫɪɟɞɧɟɣ ɢ 
ɦɝɧɨɜɟɧɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɞɜɢɠɟɧɢɢ. ɋ ɩɨ-
ɦɨɳɶɸ ɪɢɫɭɧɤɚ 41, ɜ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɩɨɜɟɞɟɧɢɟ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɬɨɱɤɢ 
(ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɧɚɤɥɨɧɚ ɫɟɤɭɳɟɣ) ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ h (ɬɟɦ ɫɚɦɵɦ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɩɟɞɟɜɬɢɤɚ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɩɪɨɢɡɜɨɞɧɨɣ). 

ȼ ɧɚɱɚɥɟ ɜ ɬ ɨ ɪ ɨ ɝ ɨ  ɭɪɨɤɚ (ɜɨɡɦɨɠɧɨ, ɜ ɯɨɞɟ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥɧɟɧɧɨ-
ɝɨ ɧɚɤɚɧɭɧɟ ɞɨɦɚ ɭɩɪɚɠɧɟɧɢɹ 782) ɩɨɜɬɨɪɹɟɬɫɹ ɡɚɩɢɫɶ ɪɚɡɧɨɫɬɧɨɝɨ ɨɬɧɨ-
ɲɟɧɢɹ, ɩɨɧɹɬɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ s(t), ɟё ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɩɪɨɱɬɟɧɢɟ. 
Ɂɚɬɟɦ ɜɜɨɞɢɬɫɹ ɨɛɳɟɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ; ɩɨɧɹ-
ɬɢɹ ɮɭɧɤɰɢɣ, ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɯ ɜ ɬɨɱɤɟ ɢ ɧɚ ɩɪɨɦɟɠɭɬɤɟ; ɜɵɩɨɥɧɹɟɬɫɹ 
ɭɩɪɚɠɧɟɧɢɟ 780 (1). Ɂɚɞɚɱɢ 2—4 ɪɚɡɛɢɪɚɸɬɫɹ ɧɚ ɞɨɫɤɟ ɩɪɢ ɭɱɚɫɬɢɢ 
ɲɤɨɥɶɧɢɤɨɜ ɜ ɢɯ ɪɟɲɟɧɢɢ. Ɂɚɞɚɱɚ 5 ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɨɛɪɚɧɚ ɩɨ ɬɟɤɫɬɭ 
ɭɱɟɛɧɢɤɚ; ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ (ɜɨɡɦɨɠɧɨ, ɜ ɯɨɞɟ ɭ ɫ ɬ ɧ ɨ ɣ  ɪɚɛɨɬɵ) ɩɪɢɦɟɧɟ-
ɧɢɟ ɮɨɪɦɭɥɵ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɢ. 
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Ɋɢɫ. 41 

 

ɇɚɯɨɠɞɟɧɢɟ ɩɪɟɞɟɥɚ ɪɚɡɧɨɫɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤɨɧɤɪɟɬɧɨɣ ɮɭɧɤɰɢɢ 
f(x) ɭɱɚɳɢɟɫɹ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɜ ɬɪɢ ɷɬɚɩɚ:  

1) ɧɚɣɬɢ ɪɚɡɧɨɫɬɶ f(x + h) – f(x);  

2) ɫɨɫɬɚɜɢɬɶ ɪɚɡɧɨɫɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ( ) ( )f x h f x

h
 ɢ ɧɚɣɬɢ ɟɝɨ ɩɪɟ-

ɨɛɪɚɡɨɜɚɧɧɨɟ ɜɵɪɚɠɟɧɢɟ;  
3) ɧɚɣɬɢ ɩɪɟɞɟɥ ɪɚɡɧɨɫɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɩɪɢ h → 0. 



    

 

120 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 44 (ɞɨ ɫ. 231)  776—779, 
782, 783 

779 
 

784, 785, 
786* 

2 § 44: ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɩɪɨɢɡ-
ɜɨɞɧɨɣ, ɡɚɞɚɱɢ 
2—5, ɩɪɢɦɟɧɟ-
ɧɢɟ ɮɨɪɦɭɥɵ 
(kx + +b)′ = k  

780, 781 ɂɫɩɨɥɶɡɭɹ ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ, 

ɧɚɣɬɢ f ′ (x), ɟɫɥɢ 

f(x) = 6 – 5x 

 
ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɡɧɚɤɨɦɫɬɜɨ ɭɱɚɳɢɯɫɹ ɫɨ ɫɬɪɨɝɢɦ  

ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ, ɩɨɧɹɬɢɹɦɢ ɧɟɩɪɟɪɵɜɧɨɣ ɮɭɧɤ-
ɰɢɢ ɜ ɬɨɱɤɟ ɢ ɧɚ ɢɧɬɟɪɜɚɥɟ (ɫ. 231, ɭɩɪɚɠɧɟɧɢɟ 786). ɍɱɢɬɟɥɸ ɫɥɟɞɭɟɬ 
ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɮɭɧɤɰɢɢ y = |x| (c. 234 ɭɱɟɛɧɢɤɚ) ɢ 
ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɬɨɝɨ, ɱɬɨ ɜ ɬɨɱɤɟ x = 0 ɷɬɚ ɮɭɧɤɰɢɹ ɧɟ ɢɦɟɟɬ ɩɪɨɢɡɜɨɞ-
ɧɨɣ, ɜ ɧɟɹɜɧɨɦ ɜɢɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɫɵɥɤɚ ɧɚ ɬɟɨɪɟɦɭ ɨ ɟɞɢɧɫɬɜɟɧɧɨɫɬɢ 
ɩɪɟɞɟɥɚ. Ɋɚɡɧɨɫɬɧɨɟ ɨɬɧɨɲɟɧɢɟ, ɫɨɫɬɚɜɥɟɧɧɨɟ ɞɥɹ ɮɭɧɤɰɢɢ y = |x| ɜ ɬɨɱɤɟ 
x = 0, ɥɭɱɲɟ ɡɚɩɢɫɚɬɶ ɫ ɩɨɦɨɳɶɸ ɫɢɦɜɨɥɢɤɢ, ɜɜɟɞёɧɧɨɣ ɜ ɧɚɱɚɥɟ ɩɚɪɚ-
ɝɪɚɮɚ: 

             

1, ɟɫɥɢ 0,(0 ) (0)

–1, ɟɫɥɢ 0.
hf h f h

hh h
 

Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɭɱɚɳɢɯɫɹ ɜ ɫɢɬɭɚɰɢɢ, ɤɨɝɞɚ ɬɟɨɪɢɹ ɩɪɟɞɟɥɨɜ ɧɟ 
ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, ɨɬɫɭɬɫɬɜɢɟ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ y = |x| ɜ ɬɨɱɤɟ  x = 0 (ɚɧɚɥɨ-
ɝɢɱɧɨ ɢ ɮɭɧɤɰɢɢ y = |log2x| ɜ ɬɨɱɤɟ x = 1) ɫɬɚɧɨɜɢɬɫɹ ɩɨɧɹɬɧɵɦ ɧɚ ɧɚɝɥɹɞ-
ɧɨ-ɢɧɬɭɢɬɢɜɧɨɦ ɭɪɨɜɧɟ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɩɪɨɢɡ-
ɜɨɞɧɨɣ ɜ ɬɨɱɤɟ. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɢ ɨɛɨɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ f(x); ɢɦɟɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɟɯɚɧɢɱɟɫɤɨɦ ɫɦɵɫɥɟ ɩɪɨɢɡɜɨɞɧɨɣ; ɧɚ ɨɫɧɨɜɟ ɢɧɬɭɢɬɢɜ-
ɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɩɪɟɞɟɥɟ ɮɭɧɤɰɢɢ ɭɦɟɬɶ ɧɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞɧɵɟ 
ɮɭɧɤɰɢɣ ɜ ɡɚɞɚɧɢɹɯ ɬɢɩɚ 780. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨ — 784, 785. 

 

§ 45.  ɉɪɨɢɡɜɨɞɧɚɹ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ (2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɜɜɟɞɟɧɢɟ ɮɨɪɦɭɥɵ ɩɪɨɢɡ-

ɜɨɞɧɨɣ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ f(x) = x
p
 ɞɥɹ ɥɸɛɨɝɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ p; 

ɨɛɭɱɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɮɨɪɦɭɥ (xp)′ = px
p – 1 ɢ ((kx + b)

p)′ = pk(kx + b)
p – 1; 

ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɸ 
ɞɟɹɬɟɥɶɧɨɫɬɶ. 
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ȼ ɧɚɱɚɥɟ ɩ ɟ ɪ ɜ ɨ ɝ ɨ  ɭɪɨɤɚ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  

ɪɚɛɨɬɭ, ɩɪɨɜɟɪɹɸɳɭɸ ɭɦɟɧɢɟ ɧɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɣ ɧɚ ɨɫɧɨɜɚ-
ɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ (ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ, ɧɚɩɪɢɦɟɪ, ɩɪɨ-
ɢɡɜɨɞɧɵɟ ɮɭɧɤɰɢɣ f(x) = 5 – 2x ɢ f(x) = –3x

2 
+ 1). ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚ-

ɬɨɜ ɟё ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɛɢɪɚɸɬɫɹ ɡɚɞɚɱɢ 1 ɢ 2 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ, ɡɚɩɢɫɵɜɚ-
ɸɬɫɹ ɧɚ ɞɨɫɤɟ (ɢ ɜ ɬɟɬɪɚɞɹɯ ɭɱɚɳɢɯɫɹ) ɭɠɟ ɜɵɜɟɞɟɧɧɵɟ ɮɨɪɦɭɥɵ ɩɪɨɢɡ-

ɜɨɞɧɵɯ ɮɭɧɤɰɢɣ x
2
, x

3
, x

–1
, 

1

2x  ɢ ɞɟɥɚɟɬɫɹ ɨɛɨɛɳɟɧɢɟ ɞɥɹ ɩɪɨɢɡɜɨɞɧɨɣ 
ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ xp

 ɩɪɢ ɥɸɛɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ ɩɨɤɚɡɚɬɟɥɟ p. 

ɇɚ ɜɬɨɪɨɦ  ɭɪɨɤɟ ɩɨɫɥɟ ɪɚɡɛɨɪɚ ɡɚɞɚɱɢ 3 ɜɵɩɨɥɧɹɸɬɫɹ ɭɩɪɚɠɧɟɧɢɹ 
791, 792, 793(5), 796. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸ-
ɳɢɦ:  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 45 ɞɨ ɡɚɞɚɱɢ 3  787—790 789 (3), 790 (5) 794—801 

2 § 45: ɡɚɞɚɱɢ 3 ɢ 4 
(ɡɚɞɚɱɚ 5* — ɩɪɢ 
ɧɚɥɢɱɢɢ ɜɪɟɦɟ-
ɧɢ) 

791— 793; 

ȾɆ § 45  
№ 14, 20 

791 (3), 793 (5) 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɧɚɭɱɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɵ (1) ɢ (2) ɢɡ ɬɟɤɫɬɚ ɭɱɟɛɧɢɤɚ ɩɪɢ ɜɵɩɨɥ-
ɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 790 ɢ 792, ɚ ɬɚɤɠɟ ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞ-
ɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ ɬɢɩɚ 793. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛ-
ɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 793, 794, 797. 

 

§ 46.  ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ (3 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɜɥɚɞɟɧɢɟ ɩɪɚɜɢɥɚɦɢ ɞɢɮɮɟ-

ɪɟɧɰɢɪɨɜɚɧɢɹ ɫɭɦɦɵ, ɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɱɚɫɬɧɨɝɨ ɞɜɭɯ ɮɭɧɤɰɢɣ, ɜɵɧɟɫɟɧɢɹ 
ɩɨɫɬɨɹɧɧɨɝɨ ɦɧɨɠɢɬɟɥɹ ɡɚ ɡɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨɣ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɉɬɪɚɛɨɬɤɚ ɧɚɜɵɤɚ ɩɪɢɦɟɧɟɧɢɹ ɩɪɚɜɢɥ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɪɨɜɨ-
ɞɢɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɹɯ, ɩɨɷɬɨɦɭ ɜ ɭ ɫ ɬ ɧ ɭ ɸ  ɪɚɛɨɬɭ ɜ 
ɧɚɱɚɥɟ ɭɪɨɤɨɜ ɩɨ ɷɬɨɣ ɬɟɦɟ ɠɟɥɚɬɟɥɶɧɨ ɜɤɥɸɱɚɬɶ ɡɚɞɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɫɥɟ-
ɞɭɸɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ: 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ x8
; 

1

5 3;x x .  
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2. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɜ ɚɧɚɥɢɬɢɱɟɫɤɭɸ ɮɨɪɦɭ ɡɚɩɢɫɢ ɮɭɧɤɰɢɢ, 
ɧɚɣɬɢ ɟё ɩɪɨɢɡɜɨɞɧɭɸ: 

1) f(x) = 

1

2x x ;  2) f(x) = 
x

x
; 

3) f(x) = 
5 1

43

x x

x
;  4) f(x) = 4x2 – 4x + 1. 

ɂɡɭɱɟɧɢɟ ɬɟɦɵ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟё ɢɡɥɨɠɟɧɢɟɦ ɜ ɭɱɟɛ-
ɧɢɤɟ, ɚ ɪɚɫɩɪɟɞɟɥɢɬɶ ɦɚɬɟɪɢɚɥ ɩɨ ɭɪɨɤɚɦ ɦɨɠɧɨ ɬɚɤ:  

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 46, ɩ. 1, ɡɚɞɚɱɚ 
1; ɩ. 2, ɡɚɞɚɱɚ 2 

802—807 803 (7), 

805 (3) 

809, 818, 

819,  

822—829; 

ȾɆ § 46  
№ 22—26 

2 § 46, ɩ. 3, ɡɚɞɚɱɢ 
3, 4 

810—813, 

820 

813 

3 § 46, ɡɚɞɚɱɢ 5, 6 814, 815, 821 815 

 

ȼ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩ. 5 ɩɚɪɚɝɪɚɮɚ ɢ 
ɩɪɢɦɟɪɵ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ, ɜɵɩɨɥɧɹɸɬɫɹ ɭɩ-
ɪɚɠɧɟɧɢɹ 816, 817, 830. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɧɚɭɱɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ ɩɪɚɜɢɥɚ (1)—(4) ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ 
ɬɢɩɚ 806, 811, 814. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 818, 

820, 822. 

 

§ 47.  ɉɪɨɢɡɜɨɞɧɵɟ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ  
ɮɭɧɤɰɢɣ (3 / 4 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɧɚɯɨ-

ɞɢɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

ȼ ɧɚɱɚɥɟ ɩ ɟ ɪ ɜ ɨ ɝ ɨ  ɭɪɨɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ -
ɬ ɟ ɥ ɶ ɧ ɚ ɹ  ɪɚɛɨɬɚ (ɫ ɩɪɨɜɟɪɤɨɣ ɜ ɤɥɚɫɫɟ) ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɩɪɚɜɢɥ ɞɢɮɮɟ-
ɪɟɧɰɢɪɨɜɚɧɢɹ: 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ: 

1) 0,1x
2 

+ 3;   2) x
2
(x – 1);   3) 

3

3

x

x
. 

6 3

2

1
1) 5; 2) ( 1) ; 3) .

3 1

x
x x x

x
 

2. ɇɚɣɬɢ f(4) [f(8)Ж, ɟɫɥɢ f(x) = 
31 1

( ) .x f x x
x x
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ  
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 47, ɩɩ. 1, 2 831, 832 

(1—4), 833 

(1—4), 834, 
835(1—4) 

833 (3), 835 (3) 

840, 843 (1, 

2, 3), 844, 

845, 849—
855; ȾɆ  

§ 47  
№ 31—39 

2 § 47, ɩɩ. 3, 4 
(ɞɨ ɡɚɞɚɱɢ 5) 

836, 837  
(1—3), 838, 

839 

836 (3) 

3 § 47, ɡɚɞɚɱɚ 5 841, 842 ɢ 
ɡɚɞɚɧɢɟ: 

«ɋ ɩɨɦɨɳɶɸ 
ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɩɪɨɢɡ-

ɜɨɞɧɨɣ 
ɧɚɣɬɢ f ′(ɯ), 
ɟɫɥɢ f (ɯ) =  

= 
1

2
ɯ + 5» 

841 (3) 

 

ȿɫɥɢ ɭɱɚɳɢɟɫɹ ɢɦɟɥɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫ ɞɢɮɮɟɪɟɧɰɢɪɨ-
ɜɚɧɢɟɦ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ, ɬɨ ɩɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɹɸɬɫɹ ɭɩɪɚɠ-
ɧɟɧɢɹ 832(5, 6), 833(5), 835 (5, 6), 846—848, 856. 

ȿɫɥɢ ɭɱɢɬɟɥɶ ɫɱɢɬɚɟɬ, ɱɬɨ ɧɚɜɵɤɢ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɷɥɟɦɟɧ-
ɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɧɟɞɨɫɬɚɬɨɱɧɨ ɫɮɨɪɦɢɪɨɜɚɧɵ, ɦɨɠɧɨ ɧɚ ɢɡɭɱɟɧɢɟ ɞɚɧɧɨɣ 
ɬɟɦɵ ɞɨɛɚɜɢɬɶ 1 ɱ (ɭɦɟɧɶɲɢɜ ɜɪɟɦɹ, ɨɬɜɨɞɢɦɨɟ ɧɚ ɨɛɨɛɳɚɸɳɟɟ ɩɨɜɬɨɪɟ-
ɧɢɟ ɝɥɚɜɵ). ȼ ɤɨɧɰɟ ɩɨɫɥɟɞɧɟɝɨ ɭɪɨɤɚ ɩɪɨɜɟɫɬɢ ɩɪɨɜɟɪɨɱɧɭɸ ɫ ɚ ɦ ɨ -
ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ (15 ɦɢɧ). 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ: 

1) log4x + x ;  2) lnx · cos 3
2

x
;   3) 

2

sin
x

x

e
. 

53

ln(3 1)1
1) log ; 2) 5 sin3 ; 3) .

cos

x x
x x

xx
 

2* (ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ). ȼɵɹɫɧɢɬɶ, ɩɪɢ ɤɚɤɢɯ ɡɧɚɱɟɧɢɹɯ x  

ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ f(x) ɩɨɥɨɠɢɬɟɥɶɧɨ, ɟɫɥɢ f(x) = e
2x

 · x
  

[f(x) = xln6 – 6
x
]. 

ɉɪɢɜɟɞёɦ ɪɟɲɟɧɢɟ ɡɚɞɚɧɢɹ 2. 

f ′(ɯ) = 2e
2x

 · x  + e
2x 21 4 1

2 2

x x
e

x x
. 
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Ɍɚɤ ɤɚɤ e2x 
> 0 ɩɪɢ ɥɸɛɨɦ x, ɬɨ f ′(ɯ) > 0, ɟɫɥɢ 0,

4 1 0,

x

x
 

ɬ. ɟ. ɩɪɢ x > 0.  

[f ′(ɯ) = ln6 – 6
x
ln6 = (1 – 6

x
) ХЧ6. Ɍɚɤ ɤɚɤ ХЧ6 > 0, ɬɨ f ′(ɯ) > 0,  ɟɫɥɢ  

1 – 6
x 
> 0, ɬ. ɟ. ɩɪɢ x < 0.] 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɬɚɛɥɢɰɭ ɩɪɨɢɡɜɨɞɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɢ ɩɪɚɜɢɥɚ ɞɢɮɮɟ-
ɪɟɧɰɢɪɨɜɚɧɢɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ) ɢ 
ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɞɚɧɢɣ ɬɢɩɚ 838, 839. ȼ ɤɥɚɫɫɚɯ 
ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 843, 851, 853. 

 

 

§ 48.  Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ (3 / 4 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɡɧɚɤɨɦɫɬɜɨ ɫ ɝɟɨɦɟɬɪɢɱɟ-

ɫɤɢɦ ɫɦɵɫɥɨɦ ɩɪɨɢɡɜɨɞɧɨɣ, ɨɛɭɱɟɧɢɟ ɫɨɫɬɚɜɥɟɧɢɸ ɭɪɚɜɧɟɧɢɹ ɤɚɫɚɬɟɥɶ-
ɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ. 

ɇɚ ɜɫɟɯ ɭɪɨɤɚɯ ɩɪɢ ɢɡɭɱɟɧɢɢ ɷɬɨɣ ɬɟɦɵ ɫɥɟɞɭɟɬ ɡɚɤɪɟɩɥɹɬɶ ɧɚɜɵɤɢ 
ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ, ɞɥɹ ɱɟɝɨ ɦɨɝɭɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɩɪɚɠɧɟɧɢɹ ɬɢɩɚ 869—873. ɇɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ (ɞɨ ɢɡɭɱɟ-
ɧɢɹ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ) ɠɟɥɚɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ ɡ ɚ ɞ ɚ ɧ ɢ ɟ : 

ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ: 1) y = 
1

2
x – 1; 2) y = –2x + 1.  

ɇɚɣɬɢ ɬɚɧɝɟɧɫ ɭɝɥɚ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɩɨɫɬɪɨɟɧɧɨɣ ɩɪɹɦɨɣ ɫ ɨɫɶɸ Ox. 

ȼɵɹɫɧɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɷɬɚ ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚɸɳɟɣ, ɭɛɵɜɚɸɳɟɣ. 
Ɉɛɴɹɫɧɟɧɢɟ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤ-

ɫɬɨɦ ɭɱɟɛɧɢɤɚ, ɩɪɢɱёɦ ɪɢɫɭɧɤɢ, ɚɧɚɥɨɝɢɱɧɵɟ ɪɢɫɭɧɤɚɦ 110 ɢ 111 ɭɱɟɛ-
ɧɢɤɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɩɨɥɧɟɧɵ ɭɱɢɬɟɥɟɦ ɧɚ ɞɨɫɤɟ, ɚ ɪɢɫɭɧɨɤ 
111 ɞɨɥɠɟɧ ɛɵɬɶ ɩɟɪɟɧɟɫёɧ ɭɱɚɳɢɦɢɫɹ ɜ ɬɟɬɪɚɞɢ. 

ɍɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɜ ɨɛɳɟɦ ɜɢɞɟ ɜɵɜɨɞɢɬɫɹ ɩɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ 
ɡɚɞɚɱɢ 2 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ. ɀɟɥɚɬɟɥɶɧɨ (ɨɫɨɛɟɧɧɨ ɫɥɚɛɵɦ ɭɱɚɳɢɦɫɹ) ɩɪɢ 
ɫɨɫɬɚɜɥɟɧɢɢ ɭɪɚɜɧɟɧɢɹ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f(x) ɜ ɬɨɱɤɟ x0 

ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɟɝɨ ɚɥɝɨɪɢɬɦɚ: 
1) ɜɵɱɢɫɥɢɬɶ f (x0); 

2) ɧɚɣɬɢ f ′(ɯ); 

3) ɜɵɱɢɫɥɢɬɶ f ′(ɯ0); 

4) ɡɚɩɢɫɚɬɶ ɜ ɨɛɳɟɦ ɜɢɞɟ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ y = f(x0) +  

+ f ′(x0)(x – x0) ɢ ɜ ɧɟɝɨ ɩɨɞɫɬɚɜɢɬɶ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ x0 ɢ ɜɵɱɢɫɥɟɧɧɵɟ 
ɡɧɚɱɟɧɢɹ f(x0) ɢ f ′(x0), ɡɚɬɟɦ ɩɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɤ ɜɢɞɭ  
y = kx + b. 

ɇɚ ɬ ɪ ɟ ɬ ɶ ɟ ɦ  ɭɪɨɤɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɩɪɨɜɟɪɨɱɧɚɹ ɫ ɚ ɦ ɨ -
ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɚ ɹ  ɪɚɛɨɬɚ (10—15 ɦɢɧ) ɫ ɡɚɞɚɧɢɟɦ.  

Ɂɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = f(x) ɜ ɬɨɱɤɟ 
x0, ɟɫɥɢ: 
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1) f(x) = 2x
3 – x, x0 = –2;    2) f(x) = ln(3x – 2), x0 = 1. 

[1) f(x) = 3x
2 – x

3
, x0 = 2;   2) f(x) = ln(–2x + 3), x0 = 1.] 

ɉɨɫɥɟ ɭɫɜɨɟɧɢɹ ɭɱɚɳɢɦɢɫɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɩɪɨɢɡɜɨɞɧɨɣ 
ɭɱɢɬɟɥɶ ɦɨɠɟɬ ɩɪɨɜɟɫɬɢ ɛ ɟ ɫ ɟ ɞ ɭ  ɨ ɮɭɧɤɰɢɹɯ, ɧɟ ɢɦɟɸɳɢɯ ɩɪɨɢɡɜɨɞɧɨɣ 
ɜ ɧɟɤɨɬɨɪɵɯ ɬɨɱɤɚɯ ɫɜɨɟɣ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɫɨɨɛɳɢɬɶ ɭɱɚɳɢɦɫɹ (ɧɟ ɢɡɭɱɚɜɲɢɦ ɫɬɪɨɝɨɝɨ  
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ), ɱɬɨ ɮɭɧɤɰɢɹ y = |x| ɧɟ ɢɦɟɟɬ ɜ ɬɨɱɤɟ x = 0 

ɩɪɨɢɡɜɨɞɧɨɣ, ɢ ɷɬɨɬ ɮɚɤɬ ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɤɚɫɚɬɟɥɶɧɨɣ ɤ 
ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ ɜ ɷɬɨɣ ɬɨɱɤɟ (ɦɨɠɧɨ ɪɚɫɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 104 ɭɱɟɛɧɢɤɚ 
ɢ ɧɚɝɥɹɞɧɨ ɨɛɨɫɧɨɜɚɬɶ ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɭ ɮɭɧɤɰɢɢ y = |log2 x| ɜ 
ɬɨɱɤɟ x = 1). ɉɨɥɟɡɧɨ ɜ ɪɭɫɥɟ ɷɬɨɣ ɛɟɫɟɞɵ ɪɚɫɫɦɨɬɪɟɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
(ɪɢɫ. 103), ɧɟ ɹɜɥɹɸɳɟɣɫɹ ɧɟɩɪɟɪɵɜɧɨɣ ɜ ɬɨɱɤɟ x = c ɢ ɧɟ ɢɦɟɸɳɟɣ ɜ ɧɟɣ 
ɩɪɨɢɡɜɨɞɧɨɣ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɨɣ ɪɚɛɨɬɵ ɜ  

ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 48 ɞɨ ɡɚɞɚɱɢ 2 857—859, 861 859 (3) 

864—868; 
ȾɆ § 48  

№ 19—22 

2 § 48 ɞɨ ɡɚɞɚɱɢ 4* 860, 862, 863 860 (3) 

3 Ɂɚɞɚɱɚ 4* 868 ɢ ɡɚɞɚɧɢɟ: «Ɂɚɩɢɫɚɬɶ ɭɪɚɜɧɟɧɢɟ 
ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f (ɯ) 

ɜ ɬɨɱɤɟ ɯ0, ɟɫɥɢ: 
1) f (ɯ) = ɟ3ɯ, ɯ0 = 0; 

2) f (ɯ) = 2 ln x, ɯ0 = e» 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɫɜɨɢɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɧɚɭɱɢɬɶɫɹ ɡɚɩɢɫɵɜɚɬɶ 
ɭɪɚɜɧɟɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ f(x) ɜ ɬɨɱɤɟ x0 ɜ ɭɩɪɚɠɧɟɧɢɹɯ, 
ɚɧɚɥɨɝɢɱɧɵɯ 860. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 864, 

866. 

 

 

ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 2 ɱ) 
ɉɨɜɬɨɪɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɝɥɚɜɵ ɠɟɥɚɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ 

ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɩɪɢɦɟɧɟɧɢɢ ɟɝɨ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɢɬɭɚɰɢɹɯ. Ɍɚɤ, 
ɧɚɩɪɢɦɟɪ, ɩɨɜɬɨɪɟɧɢɟ ɮɢɡɢɱɟɫɤɨɝɨ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɩɪɨɢɡɜɨɞ-
ɧɨɣ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫɨɜɦɟɫɬɧɨ, ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɧɚ 
ɩɪɹɦɨɥɢɧɟɣɧɨɦ ɭɱɚɫɬɤɟ ɩɭɬɢ (ɪɢɫ. 42). 
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Ɋɢɫ. 42 

 

ɉɨ ɷɬɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶ ɜɨɩɪɨɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ ɩɭɬɢ, ɚ ɬɚɤɠɟ ɡɚɞɚɧɢɹ ɧɚ ɫɪɚɜɧɟ-
ɧɢɟ ɦɝɧɨɜɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɜ ɪɚɡɥɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ɂɧɚɧɢɟ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɜ 
ɩɪɨɰɟɫɫɟ ɧɚɯɨɠɞɟɧɢɹ «ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ» ɩɪɨɢɡɜɨɞɧɨɣ ɤɚɤɨɣ-ɥɢɛɨ ɤɨɧ-
ɤɪɟɬɧɨɣ ɮɭɧɤɰɢɢ (ɧɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɢ f(x) = x

2 – 3x). 

ɇɚ ɩ ɟ ɪ ɜ ɨ ɦ  ɭɪɨɤɟ ɨɛɨɛɳɟɧɢɹ ɮɨɪɦɭɥɵ ɩɪɨɢɡɜɨɞɧɵɯ ɷɥɟɦɟɧɬɚɪ-
ɧɵɯ ɮɭɧɤɰɢɣ ɢ ɩɪɚɜɢɥ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɩɥɚɤɚɬɟ, ɦɨ-
ɝɭɬ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɞɥɹ ɨɛɨɡɪɟɧɢɹ. ɇɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɭɪɨɤɟ ɩɥɚɤɚɬ ɫɥɟɞɭɟɬ 
ɭɛɪɚɬɶ ɢ ɩɨɬɪɟɛɨɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ ɭɜɟɪɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɫɟɯ ɢɡɭɱɟɧ-
ɧɵɯ ɮɨɪɦɭɥ. 

ɇɚ ɭɪɨɤɚɯ ɨɛɨɛɳɚɸɳɟɝɨ ɩɨɜɬɨɪɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɧɟɟ ɧɟ ɪɟɲёɧ-
ɧɵɟ ɡɚɞɚɧɢɹ ɢɡ ɪɚɡɞɟɥɚ «ɍɩɪɚɠɧɟɧɢɹ ɤ ɝɥɚɜɟ VIII» ɢ ɢɡ ɝɥɚɜɵ VIII 

«Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ». 
Ɉɛɹɡɚɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɭɫɜɨɟɧɢɹ ɬɟɦɵ ɩɪɨɜɟɪɹɟɬɫɹ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟ-

ɧɢɹ ɭɱɚɳɢɦɢɫɹ ɛɥɨɤɚ ɡɚɞɚɧɢɣ «ɉɪɨɜɟɪɶ ɫɟɛɹ!». ɍɩɪɚɠɧɟɧɢɹ 874, 879 ɢ 
881 ɜɵɩɨɥɧɹɸɬɫɹ, ɟɫɥɢ ɭɱɚɳɢɟɫɹ ɡɧɚɤɨɦɢɥɢɫɶ ɫ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟɦ 
ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ. 
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Ƚɥɚɜɚ IX. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɤ  
ɢɫɫɥɟɞɨɜɚɧɢɸ ɮɭɧɤɰɢɢ 

 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɷ ɬ ɨ ɣ  ɝ ɥ ɚ ɜ ɵ  ɞɜɨɹɤɚɹ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, 
ɧɭɠɧɨ ɩɨɤɚɡɚɬɶ ɭɱɚɳɢɦɫɹ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ ɦɨɠɧɨ ɚɧɚɥɢɬɢ-
ɱɟɫɤɢ ɭɫɬɚɧɨɜɢɬɶ ɦɧɨɝɨ ɜɚɠɧɵɯ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɩɨ-
ɤɚɡɚɬɶ, ɤɚɤ, ɢɫɩɨɥɶɡɭɹ ɩɪɨɢɡɜɨɞɧɭɸ, ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ɛɨɥɟɟ 
ɫɥɨɠɧɵɯ, ɱɟɦ ɬɟ, ɤɨɬɨɪɵɟ ɭɩɨɦɹɧɭɬɵ ɜ ɩɪɨɝɪɚɦɦɟ (ɝɪɚɮɢɤɢ ɤɨɬɨɪɵɯ 
ɫɬɪɨɹɬɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ). 

Ɋɟɚɥɢɡɭɹ ɩɟɪɜɭɸ ɰɟɥɶ, ɟɫɬɟɫɬɜɟɧɧɨ ɭɫɬɚɧɨɜɢɬɶ, ɨ ɱёɦ ɦɨɠɟɬ «ɝɨɜɨ-
ɪɢɬɶ» ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ, ɢ ɬɟɦ ɫɚɦɵɦ ɪɚɫɫɦɨɬɪɟɬɶ ɷɬɨɬ ɜɨɩɪɨɫ ɫ ɨɛ-
ɳɢɯ ɩɨɡɢɰɢɣ. 

ɂɬɚɤ, ɟɫɥɢ ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ ɫɭɳɟɫɬɜɭɟɬ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɧɟɤɨɬɨ-
ɪɨɝɨ ɩɪɨɦɟɠɭɬɤɚ, ɬ. ɟ. ɮɭɧɤɰɢɹ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚ ɧɚ ɧёɦ, ɬɨ ɨɧɚ ɧɟɩɪɟ-
ɪɵɜɧɚ ɧɚ ɷɬɨɦ ɩɪɨɦɟɠɭɬɤɟ; ɨɛɪɚɬɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ ɧɟɜɟɪɧɨ, ɩɪɨɫɬɟɣɲɢɣ 
ɩɪɢɦɟɪ ɬɨɦɭ y = |x| — ɧɟɩɪɟɪɵɜɧɚɹ ɮɭɧɤɰɢɹ, ɧɟ ɢɦɟɸɳɚɹ ɩɪɨɢɡɜɨɞɧɨɣ ɜ 
ɬɨɱɤɟ x = 0. 

ȿɫɥɢ f ′(x) > 0 ɧɚ ɧɟɤɨɬɨɪɨɦ ɩɪɨɦɟɠɭɬɤɟ, ɬɨ ɮɭɧɤɰɢɹ f(x) ɧɚ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɤɟ ɜɨɡɪɚɫɬɚɟɬ; ɟɫɥɢ f ′(x) < 0 — ɭɛɵɜɚɟɬ. 

ȿɫɥɢ ɮɭɧɤɰɢɹ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɢ ɢ 
ɢɦɟɟɬ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɪɨɢɡɜɨɞɧɭɸ, ɪɚɜɧɭɸ ɧɭɥɸ, ɬɨ ɞɚɧɧɚɹ ɬɨɱɤɚ ɹɜɥɹɟɬɫɹ 
ɬɨɱɤɨɣ ɦɚɤɫɢɦɭɦɚ, ɢɥɢ ɦɢɧɢɦɭɦɚ, ɢɥɢ ɬɨɱɤɨɣ ɩɟɪɟɝɢɛɚ. 

Ɍɨɱɤɢ, ɜ ɤɨɬɨɪɵɯ f ′(x) = 0, ɧɚɡɵɜɚɸɬ ɫɬɚɰɢɨɧɚɪɧɵɦɢ; ɬɨɱɤɢ, ɜ ɤɨɬɨ-
ɪɵɯ f ′(x) = 0 ɢɥɢ ɜ ɤɨɬɨɪɵɯ ɮɭɧɤɰɢɹ ɧɟɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚ, ɧɚɡɵɜɚɸɬ ɤɪɢ-
ɬɢɱɟɫɤɢɦɢ. Ɏɭɧɤɰɢɹ ɦɨɠɟɬ ɢɦɟɬɶ ɷɤɫɬɪɟɦɭɦ ɜ ɬɨɱɤɟ, ɜ ɤɨɬɨɪɨɣ ɨɧɚ ɧɟ 
ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɧɨɣ, ɧɚɩɪɢɦɟɪ y = |x| ɜ ɬɨɱɤɟ x = 0. 

ȼ ɭɱɟɛɧɢɤɟ ɨɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɷɤɫɬɪɟɦɭɦɚ ɫɜɹɡɚɧɨ ɫ ɩɟɪɟɦɟɧɨɣ ɡɧɚɤɚ 
ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɱɟɪɟɡ ɬɨɱɤɭ ɷɤɫɬɪɟɦɭɦɚ. ɀɟɥɚɬɟɥɶɧɨ 
ɩɨɤɚɡɚɬɶ ɭɱɚɳɢɦɫɹ, ɱɬɨ ɷɬɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɩɪɨɳɟ — ɩɨ ɡɧɚɤɭ ɜɬɨɪɨɣ 
ɩɪɨɢɡɜɨɞɧɨɣ: ɟɫɥɢ f ′′ (x) > 0 ɜ ɷɬɨɣ ɫɬɚɰɢɨɧɚɪɧɨɣ ɬɨɱɤɟ, ɬɨ ɞɚɧɧɚɹ ɬɨɱɤɚ 
ɟɫɬɶ ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ; ɟɫɥɢ f ′′ (x) < 0, ɬɨ ɞɚɧɧɚɹ ɬɨɱɤɚ — ɬɨɱɤɚ ɦɚɤɫɢɦɭ-
ɦɚ; ɟɫɥɢ  f ′′ (x) = 0, ɬɨ ɬɨɱɤɚ x ɟɫɬɶ ɬɨɱɤɚ ɩɟɪɟɝɢɛɚ (ɜ § 53 ɜɬɨɪɚɹ ɩɪɨɢɡ-
ɜɨɞɧɚɹ ɪɚɫɫɦɨɬɪɟɧɚ ɩɨɞɪɨɛɧɨ). 

Ʉɪɨɦɟ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ, ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɬɨɱɤɢ ɪɚɡɪɵɜɚ 

ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ ɬɨɱɤɚ x = 0 ɞɥɹ ɮɭɧɤɰɢɢ y = 
1

x
, ɧɭɥɢ ɮɭɧɤɰɢɢ, ɬ. ɟ. 

ɬɨɱɤɢ, ɝɞɟ f(x) = 0, ɚ ɬɚɤɠɟ ɬɨɱɤɚ x = 0. ȿɫɥɢ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ 
ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɪɨɦɟɠɭɬɤɨɜ, ɬɨ ɩɨɥɟɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɝɪɚɧɢɱɧɵɟ 
ɬɨɱɤɢ, ɬ. ɟ. ɤɨɧɰɵ ɩɪɨɦɟɠɭɬɤɨɜ. 

ȼ § 51 ɩɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ, 
ɩɪɟɞɜɚɪɹɸɳɢɯ ɩɨɫɬɪɨɟɧɢɟ ɟё ɝɪɚɮɢɤɚ. 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɩɨɥɟɡɧɨ ɧɚɣɬɢ ɧɭɥɢ ɮɭɧɤɰɢɢ ɢ ɨɬɦɟɬɢɬɶ ɢɯ 
ɧɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɫɬɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɪɹɦɵɟ ɱɟɪɟɡ ɤɨɧɰɵ 
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ɩɪɨɦɟɠɭɬɤɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ (ɟɫɥɢ ɨɧɚ ɫɨɫɬɨ-
ɢɬ ɢɡ ɨɬɞɟɥɶɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ). ȼɟɪɬɢɤɚɥɶɧɵɟ ɩɪɹɦɵɟ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɢ 
ɱɟɪɟɡ ɬɨɱɤɢ, ɝɞɟ ɮɭɧɤɰɢɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ (ɧɚɩɪɢɦɟɪ, ɤɨɪɧɢ ɡɧɚɦɟɧɚɬɟɥɹ 
ɞɪɨɛɢ). 

ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɫɥɟɞɭɟɬ ɧɚɣɬɢ ɫɬɚɰɢɨɧɚɪɧɵɟ ɬɨɱɤɢ 
ɢ ɬɨɱɤɢ, ɝɞɟ ɩɪɨɢɡɜɨɞɧɚɹ ɧɟ ɫɭɳɟɫɬɜɭɟɬ (ɢ ɦɨɠɟɬ ɛɵɬɶ, ɬɚɤɠɟ ɩɪɨɜɟɫɬɢ 
ɱɟɪɟɡ ɧɢɯ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɪɹɦɵɟ). ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ 
ɧɭɠɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɜ ɷɬɢɯ ɬɨɱɤɚɯ; ɜ ɪɹɞɟ ɭɩ-
ɪɚɠɧɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢɥɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤ-
ɰɢɢ ɧɚ ɨɬɪɟɡɤɟ, ɞɥɹ ɱɟɝɨ ɩɪɢɯɨɞɢɬɫɹ ɫɪɚɜɧɢɜɚɬɶ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɜ ɬɨɱ-
ɤɚɯ ɷɤɫɬɪɟɦɭɦɚ ɫ ɟё ɡɧɚɱɟɧɢɹɦɢ ɧɚ ɤɨɧɰɚɯ ɞɚɧɧɨɝɨ ɨɬɪɟɡɤɚ. 

ȿɫɥɢ ɪɟɱɶ ɢɞёɬ ɨ ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ, ɡɚɞɚɧɧɨɣ ɦɧɨɝɨɱɥɟ-
ɧɨɦ n-ɣ ɫɬɟɩɟɧɢ, ɩɨɥɟɡɧɨ ɡɧɚɬɶ, ɱɬɨ ɨɬɫɭɬɫɬɜɢɟ ɫɜɨɛɨɞɧɨɝɨ ɱɥɟɧɚ ɭ ɦɧɨ-
ɝɨɱɥɟɧɚ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ; 
ɤɪɨɦɟ ɬɨɝɨ, ɩɨɥɟɡɧɨ ɡɧɚɬɶ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɰɢɨɧɚɪɧɵɯ ɬɨɱɟɤ ɦɟɧɶɲɟ 
ɩɨɤɚɡɚɬɟɥɹ ɫɬɟɩɟɧɢ ɦɧɨɝɨɱɥɟɧɚ (ɟɝɨ ɩɪɨɢɡɜɨɞɧɚɹ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɱɥɟɧɨɦ 
ɭɠɟ (n–1)-ɣ ɫɬɟɩɟɧɢ). 

ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɟɫɬɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜ 

ɫɨɜɪɟɦɟɧɧɨɣ ɧɚɭɤɟ, ɫɩɨɫɨɛɚɯ ɨɩɢɫɚɧɢɹ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ ɧɚ 
ɹɡɵɤɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɩɪɢɦɟɧɹɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɮɭɧɤɰɢɣ: ɧɚɯɨɠɞɟɧɢɢ ɩɪɨɦɟɠɭɬɤɨɜ ɦɨɧɨɬɨɧɧɨɫɬɢ, ɷɤɫɬɪɟɦɭɦɚ, ɧɚɢɛɨɥɶ-
ɲɟɝɨ (ɢɥɢ ɧɚɢɦɟɧɶɲɟɝɨ) ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɧɚ ɨɬɪɟɡɤɟ, ɩɪɨɜɨɞɹ ɩɪɢ ɷɬɨɦ 
ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɨɧɹɬɢɹ ɩɪɨɢɡɜɨɞɧɨɣ (ɞɥɹ ɤɥɚɫɫɨɜ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ — ɢ ɜɬɨɪɨɣ ɩɪɨ-
ɢɡɜɨɞɧɨɣ); 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɪɟɲɚɬɶ ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ (ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚ ɨɩ-
ɬɢɦɢɡɚɰɢɸ) ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɟɦɟɧɬɨɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɢɫɱɢɫɥɟɧɢɹ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɮɭɧɤɰɢɣ ɢ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ; 
— ɪɚɡɜɢɬɢɟ ɫɩɨɫɨɛɧɨɫɬɟɣ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɩɨɢɫɤɭ ɦɟɬɨɞɨɜ ɢ ɢɧ-

ɮɨɪɦɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ; 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ  ɹɫɧɨ, ɥɨɝɢɱɧɨ ɢ ɬɨɱɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟ-

ɧɢɹ ɤɚɤ ɜ ɭɫɬɧɨɣ, ɬɚɤ ɢ ɜ ɩɢɫɶɦɟɧɧɨɣ ɮɨɪɦɟ. 
Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɭɪɨɜɧɸ ɧɚɭɤɢ ɢ ɨɛɳɟɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɢ; 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜ ɫɚɦɨɜɨɫɩɢɬɚɧɢɹ, ɝɨɬɨɜɧɨɫɬɢ ɤ ɫɚɦɨɫɬɨɹ-

ɬɟɥɶɧɨɣ ɬɜɨɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
— ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɫɨ ɫɜɟɪɫɬɧɢɤɚɦɢ ɢ ɜɡɪɨɫɥɵɦɢ ɜ 

ɩɪɨɰɟɫɫɟ ɭɱɟɛɧɨɣ, ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ, ɨɛɳɟɫɬɜɟɧɧɨ-ɩɨɥɟɡɧɨɣ ɞɟɹɬɟɥɶ-

ɧɨɫɬɢ. 
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  I X  ɝ ɥ ɚ ɜ ɵ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 
ɡɧɚɬɶ, ɤɚɤɢɟ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ ɢɫɫɥɟɞɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ (ɢɡ 
ɬɟɯ, ɤɨɬɨɪɵɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜ ɭɱɟɛɧɢɤɟ), ɢ ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɩɨ-
ɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɨɜ ɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɢɩɚ 956—965 ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨ-
ɜɟɪɶ ɫɟɛɹ!». ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ —  

970—973. 

 

§ 49.  ȼɨɡɪɚɫɬɚɧɢɟ ɢ ɭɛɵɜɚɧɢɟ ɮɭɧɤɰɢɢ (2 / 2 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɞɨɫɬɚ-

ɬɨɱɧɵɯ ɭɫɥɨɜɢɣ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɤ ɧɚɯɨɠɞɟɧɢɸ ɩɪɨɦɟɠɭɬɤɨɜ ɦɨ-
ɧɨɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɜɵɤɨɜ ɭɱɟɛɧɨ-ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ. 

ȼ ɧɚɱɚɥɟ ɩ ɟ ɪ ɜ ɨ ɝ ɨ  ɭɪɨɤɚ ɩɨɜɬɨɪɹɸɬɫɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɪɚɫɬɚɸɳɟɣ 
ɢ ɭɛɵɜɚɸɳɟɣ ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ ɮɭɧɤɰɢɣ: «Ɏɭɧɤɰɢɹ f(x) ɧɚɡɵɜɚɟɬɫɹ ɜɨɡɪɚɫ-
ɬɚɸɳɟɣ (ɭɛɵɜɚɸɳɟɣ) ɧɚ ɧɟɤɨɬɨɪɨɦ ɩɪɨɦɟɠɭɬɤɟ, ɟɫɥɢ ɛɨɥɶɲɟɦɭ ɡɧɚɱɟ-
ɧɢɸ ɚɪɝɭɦɟɧɬɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɶɲɟɟ (ɦɟɧɶɲɟɟ) ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ, ɬ. ɟ. 
ɞɥɹ ɥɸɛɵɯ x1 ɢ x2, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɞɚɧɧɨɦɭ ɩɪɨɦɟɠɭɬɤɭ, ɢɡ ɧɟɪɚɜɟɧɫɬɜɚ 
x2 > x1 ɫɥɟɞɭɟɬ ɧɟɪɚɜɟɧɫɬɜɨ f(x2) > f(x1) (f(x2) < f(x1))». 

ɍɱɚɳɢɟɫɹ ɩɨ ɜɢɞɭ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɞɨɥɠɧɵ ɧɚɭɱɢɬɶɫɹ ɜɵɹɜɥɹɬɶ 
ɩɪɨɦɟɠɭɬɤɢ ɟё ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɨ ɝɪɚɮɢɤɭ ɮɭɧɤ-
ɰɢɢ y = f(x), ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 43, ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɨɩɪɟɞɟ-
ɥɢɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ ɜɨɡɪɚɫɬɚɟɬ ɧɚ ɩɪɨɦɟɠɭɬɤɚɯ x < 0 ɢ x  2, ɭɛɵɜɚɟɬ ɧɚ 
ɨɬɪɟɡɤɟ  0  x  1. 

 

 
 

Ɋɢɫ. 43 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɮɚɤɬɚ ɜɨɡ-

ɪɚɫɬɚɧɢɹ ɮɭɧɤɰɢɢ f(x) = x + 
1

x
 ɧɚ ɢɧɬɟɪɜɚɥɟ x > 1, ɢɫɩɨɥɶɡɭɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɜɨɡɪɚɫɬɚɸɳɟɣ ɮɭɧɤɰɢɢ (ɜɩɨɫɥɟɞɫɬɜɢɢ ɜ ɡɚɞɚɱɟ 1 ɷɬɨɬ ɮɚɤɬ ɛɭɞɟɬ ɞɨɤɚɡɚɧ 
ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɩɪɨɢɡɜɨɞɧɨɣ, ɢ ɭɱɚɳɢɟɫɹ ɫɦɨɝɭɬ ɨɰɟɧɢɬɶ ɞɨɫɬɨɢɧɫɬɜɚ 
ɚɩɩɚɪɚɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɮɭɧɤɰɢɣ). 
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ɉɭɫɬɶ x2 > x1 > 1.  

f(x2) – f(x1) =  

2 1
2 1 2 1 2 12

1 1 2 1 2

1 1 1 1
( ) ( )

x x
x x x x x x

x x x x xx
  

2 1
1 2

1
( ) 1 0,x x

x x
 

ɬɚɤ ɤɚɤ x2 – x1 > 0 (ɩɨ ɩɪɟɞɩɨɥɨɠɟɧɢɸ x2 > x1), ɚ x1x2 > 1 (ɩɨ ɭɫɥɨɜɢɸ x1 > 1 

ɢ x2 > 1), ɨɬɤɭɞɚ 0 < 
1 2

1

x x
< 1, ɢ, ɡɧɚɱɢɬ, 1 – 

1 2

1

x x
 > 0. 

ɉɨɹɫɧɟɧɢɟ ɫɦɵɫɥɚ ɬɟɨɪɟɦɵ Ʌɚɝɪɚɧɠɚ ɦɨɠɧɨ ɫɨɩɪɨɜɨɠɞɚɬɶ ɪɚɫɫɭɠ-
ɞɟɧɢɹɦɢ ɨ ɞɜɢɠɟɧɢɢ «ɫɜɟɪɯɭ ɜɧɢɡ» ɩɪɹɦɨɣ m (ɪɢɫ. 44), ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɟ-
ɤɭɳɟɣ AB ɢ ɧɟ ɢɦɟɸɳɟɣ ɨɛɳɢɯ ɬɨɱɟɤ ɫ ɱɚɫɬɶɸ ɝɪɚɮɢɤɚ ɞɢɮɮɟɪɟɧɰɢɪɭɟ-
ɦɨɣ ɮɭɧɤɰɢɢ f(x) ɧɚ ɨɬɪɟɡɤɟ Дa; b]. 

 

 
 

Ɋɢɫ. 44 

 

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɬɚɤɨɣ ɩɪɹɦɨɣ m ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɤ ɫɟɤɭɳɟɣ AB ɮɢɤɫɢɪɭ-
ɟɬɫɹ ɩɟɪɜɚɹ ɨɛɳɚɹ ɫ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɱɚɫɬɶɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɬɨɱɤɚ  
(ɧɚ ɪɢɫɭɧɤɟ ɷɬɨ ɬɨɱɤɚ C) ɢ ɩɨɥɨɠɟɧɢɟ ɩɪɹɦɨɣ l0, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɷɬɭ 
ɬɨɱɤɭ. ɂɡ ɪɢɫɭɧɤɚ ɜɢɞɧɨ, ɱɬɨ ɬɨɱɤɚ C (ɫ ɚɛɫɰɢɫɫɨɣ c) — ɬɨɱɤɚ ɤɚɫɚɧɢɹ 
ɩɪɹɦɨɣ l0 ɫ ɝɪɚɮɢɤɨɦ ɮɭɧɤɰɢɢ y = f(x). ȿɫɥɢ α — ɭɝɨɥ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ 
ɫɟɤɭɳɚɹ AB ɫ ɨɫɶɸ Ox, ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɝɨɥ ɦɟɠɞɭ ɤɚɫɚɬɟɥɶɧɨɣ l0 ɢ 
ɨɫɶɸ Ox, ɬɨ ɫɨɝɥɚɫɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɦɵɫɥɭ ɩɪɨɢɡɜɨɞɧɨɣ 

f ′ (c) = tg α = 
( ) ( )f b f a

b a
. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɮɭɧɤɰɢɹ f(x) ɧɟɩɪɟɪɵɜɧɚ ɧɚ Дa; bЖ ɢ ɞɢɮɮɟɪɟɧ-
ɰɢɪɭɟɦɚ ɧɚ ɢɧɬɟɪɜɚɥɟ (a; b), ɬɨ ɧɚ ɷɬɨɦ ɢɧɬɟɪɜɚɥɟ ɫɭɳɟɫɬɜɭɟɬ ɩɨ ɤɪɚɣɧɟɣ 

ɦɟɪɟ ɨɞɧɚ ɬɨɱɤɚ c, ɬɚɤɚɹ, ɱɬɨ f ′ (ɫ) = 
( ) ( )f b f a

b a
, ɨɬɤɭɞɚ  

f(b) – f(a) = f ′ (c)(b – a). 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɩɨɧɹɬɢɟ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɭɫɥɨɜɢɹ ɞɨɥɠɧɨ ɛɵɬɶ 
ɩɨɧɹɬɧɨ ɭɱɚɳɢɦɫɹ ɧɚ ɢɧɬɭɢɬɢɜɧɨ-ɛɵɬɨɜɨɦ ɭɪɨɜɧɟ (ɞɥɹ ɩɨɤɭɩɤɢ ɤɚɪɚɧ-
ɞɚɲɚ ɫɬɨɢɦɨɫɬɶɸ ɬɪɢ ɪɭɛɥɹ ɩɹɬɢ ɪɭɛɥɟɣ ɞɨɫɬɚɬɨɱɧɨ, ɚ ɞɜɭɯ ɪɭɛɥɟɣ  
ɧɟɞɨɫɬɚɬɨɱɧɨ). ɍɱɚɳɢɟɫɹ ɞɨɥɠɧɵ, ɤ ɩɪɢɦɟɪɭ, ɩɨɧɢɦɚɬɶ, ɱɬɨ ɞɥɹ ɭɬɜɟɪ-
ɠɞɟɧɢɹ ɬɨɝɨ ɮɚɤɬɚ, ɱɬɨ ɧɚ ɢɧɬɟɪɜɚɥɟ (a; b) ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɚɹ ɧɚ ɷɬɨɦ 
ɢɧɬɟɪɜɚɥɟ ɮɭɧɤɰɢɹ f(x) ɜɨɡɪɚɫɬɚɟɬ, ɞɨɫɬɚɬɨɱɧɨ (ɜɩɨɥɧɟ ɞɨɫɬɚɬɨɱɧɨ) ɩɨɤɚ-
ɡɚɬɶ, ɱɬɨ f ′ (x) > 0 ɧɚ (a; b). 

ɇɚɩɨɦɧɢɦ, ɱɬɨ ɭɫɥɨɜɢɹ, ɛɟɡ ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɵɯ ɭɬɜɟɪɠɞɟɧɢɟ Ⱥ  
ɡɚɜɟɞɨɦɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɜɟɪɧɵɦ, ɧɚɡɵɜɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦɢ ɭɫɥɨɜɢɹɦɢ,  

ɚ ɭɫɥɨɜɢɹ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɨɬɨɪɵɯ ɭɬɜɟɪɠɞɟɧɢɟ Ⱥ ɡɚɜɟɞɨɦɨ ɜɟɪɧɨ, — 

ɞɨɫɬɚɬɨɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ. 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɢ ɡɚɞɚɱɭ 1 ɠɟɥɚɬɟɥɶɧɨ ɪɚɡɨɛɪɚɬɶ 
ɧɚ ɨɞɧɨɦ ɭɪɨɤɟ, ɚ ɨɫɬɚɜɲɟɟɫɹ ɜɪɟɦɹ ɩɨɫɜɹɬɢɬɶ ɩɪɚɤɬɢɱɟɫɤɨɦɭ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɸ ɬɟɨɪɟɦɵ 2 ɢ ɟɣ ɚɧɚɥɨɝɢɱɧɨɣ ɞɥɹ ɫɥɭɱɚɹ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ. 

ɉɪɢɜɟɞёɧɧɵɟ ɩɨɫɥɟ ɡɚɞɚɱɢ 2 ɪɚɫɫɭɠɞɟɧɢɹ ɨ ɪɚɫɲɢɪɟɧɢɢ ɢɧɬɟɪɜɚɥɨɜ 
ɦɨɧɨɬɨɧɧɨɫɬɢ ɞɨ ɩɪɨɦɟɠɭɬɤɨɜ ɢ ɨɬɪɟɡɤɚ ɜ ɞɚɧɧɨɦ ɤɭɪɫɟ ɫɬɪɨɝɨ ɧɟ ɦɨɝɭɬ 
ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɵ, ɚ ɞɟɥɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɢɞɚ ɝɪɚɮɢɤɚ ɤɨɧɤɪɟɬɧɨɣ ɮɭɧɤ-
ɰɢɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɹ 902 (1) ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɟɪ-
ɧɭɬɶɫɹ ɤ ɮɨɪɦɭɥɢɪɨɜɤɟ ɬɟɨɪɟɦɵ 2 ɢ ɢɫɤɥɸɱɢɬɶ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɲɢɛɨɱɧɵɟ 

ɜɵɫɤɚɡɵɜɚɧɢɹ ɭɱɚɳɢɯɫɹ. Ɍɚɤ, ɜ ɷɬɨɦ ɡɚɞɚɧɢɢ y = 
1

1x
, y′ = – 2

1

( 1)x
 — ɢ 

ɨɱɟɜɢɞɧɨ, ɱɬɨ y′ < 0 ɞɥɹ ɜɫɟɯ x ɢɡ ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ (x  –1). ɉɪɚɜɢɥɶɧɨ 
ɝɨɜɨɪɢɬɶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɱɬɨ ɮɭɧɤɰɢɹ ɭɛɵɜɚɟɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɞɜɭɯ ɢɧɬɟɪ-
ɜɚɥɨɜ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɟё ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ, ɬ. ɟ. ɮɭɧɤɰɢɹ ɭɛɵɜɚɟɬ ɩɪɢ  
x < –1 ɢ ɩɪɢ x > –1. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 49 ɞɨ ɡɚɞɚɱɢ 2 899  902—909, 

ȾɆ § 49  

№ 14, 15,  

17, 19 

2 § 49 ɨɬ ɡɚɞɚɱɢ 2 900, 901 900 (5) 
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɩɨ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ ɜɵɹɜɥɹɬɶ ɩɪɨɦɟɠɭɬɤɢ ɟё ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ; 
ɧɚɯɨɞɢɬɶ ɢɧɬɟɪɜɚɥɵ ɦɨɧɨɬɨɧɧɨɫɬɢ ɮɭɧɤɰɢɢ, ɡɚɞɚɧɧɨɣ ɚɧɚɥɢɬɢɱɟɫɤɢ, ɢɫ-
ɫɥɟɞɭɹ ɡɧɚɤɢ ɟё ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɡɚɞɚɧɢɹɯ ɬɢɩɚ 900. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ 
ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 903, 905, 906. 

 

§ 50.  Эɤɫɬɪɟɦɭɦɵ ɮɭɧɤɰɢɢ (2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɨɧɹɬɢɹɦɢ ɬɨ-

ɱɟɤ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ, ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ, ɫ ɧɟɨɛɯɨ-
ɞɢɦɵɦ ɢ ɞɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɹɦɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɨɛɭɱɟɧɢɟ ɧɚɯɨɠ-
ɞɟɧɢɸ ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɤɨɪ-
ɪɟɤɬɢɪɨɜɚɬɶ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

Ɉɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ y = x
3 – 3x

2, ɢɡɨɛɪɚɠёɧɧɨɝɨ ɧɚ ɪɢ-
ɫɭɧɤɟ 123 ɭɱɟɛɧɢɤɚ, ɜɜɨɞɹɬɫɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɢ ɬɨɱɤɢ ɦɢ-
ɧɢɦɭɦɚ ɮɭɧɤɰɢɢ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɭɫɜɨɟɧɢɹ ɭɱɚɳɢɦɢɫɹ ɤɭɪɫɚ 
ɚɧɚɥɢɡɚ ɜ ɭɱɟɛɧɢɤɟ ɩɨɞ ɬɨɱɤɨɣ ɦɚɤɫɢɦɭɦɚ (ɦɢɧɢɦɭɦɚ) ɩɨɧɢɦɚɟɬɫɹ ɬɨɱɤɚ 
ɫɨɛɫɬɜɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ (ɦɢɧɢɦɭɦɚ), ɬɨɝɞɚ ɤɚɤ ɜ ɫɬɪɨɝɨɦ ɤɭɪɫɟ ɚɧɚɥɢɡɚ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɬɨɱɤɚ x0 ɛɵɥɚ ɬɨɱɤɨɣ ɦɚɤɫɢɦɭɦɚ (ɦɢɧɢɦɭɦɚ), ɬɪɟɛɭɟɬɫɹ 
ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ f(x)  f(x0) (f(x)  f(x0)) ɞɥɹ ɜɫɟɯ x ɢɡ ɧɟɤɨɬɨɪɨɣ ɨɤɪɟ-
ɫɬɧɨɫɬɢ ɬɨɱɤɢ x0. 

ɋɨɨɛɳɚɟɬɫɹ ɨɛɨɛɳёɧɧɨɟ ɧɚɡɜɚɧɢɟ ɬɨɱɟɤ ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ 
(«ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ»), ɩɨɫɥɟ ɱɟɝɨ ɩɨ ɪɢɫɭɧɤɭ 130 (ɜɨɡɦɨɠɧɨ, ɡɚɪɚɧɟɟ ɩɪɨ-
ɞɭɛɥɢɪɨɜɚɧɧɨɦɭ ɭɱɢɬɟɥɟɦ ɧɚ ɞɨɫɤɟ ɢɥɢ ɉɄ) ɜɵɩɨɥɧɹɟɬɫɹ ɭɩɪɚɠɧɟɧɢɟ 
910, ɤɨɬɨɪɨɟ ɩɨɥɟɡɧɨ ɞɨɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɦɢ ɡ ɚ ɞ ɚ ɧ ɢ ɹ ɦ ɢ: 

1. Ⱦɥɹ ɤɚɠɞɨɣ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ (ɦɢɧɢɦɭɦɚ) xi ɭɤɚɡɚɬɶ 
ɤɚɤɭɸ-ɧɢɛɭɞɶ ɨɤɪɟɫɬɧɨɫɬɶ ɬɨɱɤɢ xi, ɜ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɪɚɜɟɧɫɬɜɨ 
f(x) < f(xi) (f(x) > f(xi)). 

2. Ɉɛɴɹɫɧɢɬɶ, ɩɨɱɟɦɭ, ɧɚɩɪɢɦɟɪ, ɬɨɱɤɢ x = 1, x = 1,5 ɧɟ ɹɜɥɹɸɬɫɹ 
ɬɨɱɤɚɦɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ f(x).  

3. Ʉɚɤ ɪɚɫɩɨɥɨɠɟɧɵ ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ y = f(x) ɜ ɬɨɱɤɚɯ 
ɷɤɫɬɪɟɦɭɦɚ? 

4. ɇɚɣɬɢ f ′(–5), f ′(–2), f ′(0) (ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ f ′(0) = 0 ɨɛɪɚɳɚɟɬɫɹ 
ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ x = 0 ɧɟ ɹɜɥɹɟɬɫɹ ɬɨɱɤɨɣ ɷɤɫɬɪɟɦɭɦɚ). 

5. ȿɫɬɶ ɥɢ ɧɚ ɨɬɪɟɡɤɟ Д2; 6Ж ɡɧɚɱɟɧɢɹ x, ɞɥɹ ɤɨɬɨɪɵɯ f ′(x) = 0? 

6. ɇɚɣɬɢ ɩɪɨɦɟɠɭɬɤɢ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ f(x). 

Ɍɟɨɪɟɦɚ Ɏɟɪɦɚ (ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ ɷɤɫɬɪɟɦɭɦɚ) ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɨɜ 126, 124, 125 ɢ 127 ɭɱɟɛɧɢɤɚ, ɩɨɫɥɟ ɱɟɝɨ ɞɟɥɚɟɬɫɹ 
ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɬɨɱɤɢ ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ ɫɥɟɞɭɟɬ ɢɫɤɚɬɶ ɫɪɟɞɢ ɬɟɯ 
ɬɨɱɟɤ, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɧɚɹ ɪɚɜɧɚ ɧɭɥɸ, ɨɞɧɚɤɨ ɧɟ ɜɫɟɝɞɚ ɬɨɱɤɚ, ɜ ɤɨɬɨ-
ɪɨɣ ɩɪɨɢɡɜɨɞɧɚɹ ɨɛɪɚɳɚɟɬɫɹ ɜ ɧɭɥɶ, ɹɜɥɹɟɬɫɹ ɬɨɱɤɨɣ ɷɤɫɬɪɟɦɭɦɚ (ɬɨɱɤɢ  
x = 0 ɧɚ ɪɢɫɭɧɤɟ 127 ɢ x = 0 ɧɚ ɪɢɫɭɧɤɟ 130 ɧɟ ɹɜɥɹɸɬɫɹ ɬɨɱɤɚɦɢ ɷɤɫɬɪɟ-
ɦɭɦɚ, ɯɨɬɹ ɜ ɧɢɯ ɩɪɨɢɡɜɨɞɧɵɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɭɧɤɰɢɣ ɨɛɪɚɳɚɸɬɫɹ ɜ 
ɧɭɥɶ). 
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ɉɨɫɥɟ ɜɜɟɞɟɧɢɹ ɩɨɧɹɬɢɣ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ ɜɵɩɨɥ-
ɧɹɸɬɫɹ ɭɩɪɚɠɧɟɧɢɹ 911—913 ɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɛɟɡ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɞɨɫ-
ɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɟ ɷɤɫɬɪɟɦɭɦɚ (ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ ɧɚ ɫ. 268 ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɭɤɚɡɚɧɢɹ ɭɱɟɛɧɢɤɚ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɫɢɥɶɧɵɦ ɭɱɚɳɢɦɫɹ ɞɥɹ 
ɞɨɦɚɲɧɟɣ ɪɚɛɨɬɵ). 

ɉɨɫɥɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɡɚɞɚɱ 1 ɢ 2 ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɩɨɧɹɬɶ, ɱɬɨ ɬɨɱɤɢ 
ɷɤɫɬɪɟɦɭɦɚ ɧɚɯɨɞɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɡɧɚɤɨɦɨɣ ɢɦ ɡɚɞɚɱɢ ɧɚɯɨɠɞɟɧɢɹ ɢɧɬɟɪ-
ɜɚɥɨɜ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤɰɢɢ. 

ȼ ɧɚɱɚɥɟ ɭɪɨɤɨɜ ɢɡɭɱɟɧɢɹ ɷɬɨɣ ɬɟɦɵ ɡɚɤɪɟɩɥɹɸɬɫɹ ɧɚɜɵɤɢ ɧɚɯɨɠɞɟ-
ɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ, ɩɨɜɬɨɪɹɟɬɫɹ ɪɟɲɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɪɟɲɟɧɢɟ 
ɤɜɚɞɪɚɬɧɵɯ ɧɟɪɚɜɟɧɫɬɜ. ȼɨɡɦɨɠɧɨ ɩɨɜɬɨɪɟɧɢɟ ɦɟɬɨɞɚ ɢɧɬɟɪɜɚɥɨɜ, ɤɨɬɨ-
ɪɨɦɭ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɩɚɪɚɝɪɚɮɚ ɭɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɧɢ-
ɦɚɧɢɟ. Ɂɚɞɚɧɢɹ ɧɚ ɚɤɬɭɚɥɢɡɚɰɢɸ ɡɧɚɧɢɣ ɩɪɢ ɢɡɭɱɟɧɢɢ § 50 ɦɨɝɭɬ ɛɵɬɶ 
ɜɵɛɪɚɧɵ ɢɡ ɫɥɟɞɭɸɳɢɯ: 

1. ɇɚɣɬɢ ɩɪɨɢɡɜɨɞɧɭɸ ɮɭɧɤɰɢɢ: 
1) 3x

4 – 2x + 5;  2) e
–2x+1

;  3) x
2 · sinx. 

2. ɇɚɣɬɢ ɡɧɚɱɟɧɢɹ x, ɩɪɢ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ f(x) ɪɚɜɧɨ 0, ɟɫɥɢ: 
1) f(x) = 5x

2 
+ 3x;  2) f(x) = 2x

3 – 4x
2
; 

3) f(x) = xe
x
;  4) f(x) = 3 x . 

3. Ɋɟɲɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ: 
1) 15x + 1 > 0; 2) x(3 – x) > 0;  3) x

2 – 5x + 6 > 0; 

4) x
2 – 5x + 6 < 0; 5) 

1x

x
 < 0;  6) (x + 2)e x > 0. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹ-

ɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜ 
ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 50 ɞɨ ɩɨ-
ɫɥɟɞɧɟɝɨ ɚɛɡɚ-
ɰɚ ɧɚ ɫ. 267 

910—912, 

913 (1, 2) 

912 (3) 918 (3, 4), 

919, 920 

(1—4), 

921, 922; 
ȾɆ § 50  
№ 16, 17, 
24, 26, 27 

2 § 50: ɞɨɫɬɚɬɨɱ-
ɧɨɟ ɭɫɥɨɜɢɟ 
ɷɤɫɬɪɟɦɭɦɚ, 
ɡɚɞɚɱɢ 1 ɢ 2 

914—917 915 (3) 

 

ɉɪɢɜɟɞёɦ ɩɪɢɦɟɪ ɨɮɨɪɦɥɟɧɢɹ ɪɟɲɟɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɡɚɞɚɱɢ ɧɚ ɧɚ-
ɯɨɠɞɟɧɢɟ ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ ɢ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɜ ɷɬɢɯ ɬɨɱɤɚɯ. ɉɪɢ 
ɨɮɨɪɦɥɟɧɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɷɬɨɝɨ ɬɢɩɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɤ «+», ɨɛɨ-
ɡɧɚɱɚɸɳɢɣ ɜɨɡɪɚɫɬɚɧɢɟ ɮɭɧɤɰɢɢ, ɢ ɡɧɚɤ «–», ɤɨɬɨɪɵɣ ɨɛɨɡɧɚɱɚɟɬ ɭɛɵɜɚ-
ɧɢɟ ɮɭɧɤɰɢɢ ɧɚ ɨɩɪɟɞɟɥёɧɧɨɦ ɩɪɨɦɟɠɭɬɤɟ. 
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915. 1) y(x) = x 
3 – 3x

2
, y′(x) = 3x

2 – 6x = 3x(x – 2), y′(0) = 0, ɤɨɝɞɚ  
3x(x – 2) = 0, ɨɬɤɭɞɚ x1 = 0, x2 = 2 (ɪɢɫ. 45). y(0) = 0

3 – 3 · 0
2 

= 0,    

y(2) = 2
3 – 3 · 22 

= –4. 

 

 
 

Ɋɢɫ. 45 

 

Ɉ ɬ ɜ ɟ ɬ : x = 0 — ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ, y(0) = 0; x = 2 — ɬɨɱɤɚ ɦɢɧɢɦɭ-
ɦɚ, y(2) = –4. 

ȿɫɥɢ ɜ ɤɥɚɫɫɟ ɢɡɭɱɚɥɨɫɶ ɧɚɯɨɠɞɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɫɥɨɠɧɨɣ ɮɭɧɤɰɢɢ, 
ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢ ɭɩɪɚɠɧɟɧɢɹ 913 (3, 4), 918 (1, 2), 920 (5, 6). 

ȼ ɤɨɧɰɟ ɬɪɟɬɶɟɝɨ ɭɪɨɤɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɩɪɨɜɟɪɨɱɧɚɹ  
ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɚ ɹ  ɪɚɛɨɬɚ (15—20 ɦɢɧ). 

1. ɇɚɣɬɢ ɫɬɚɰɢɨɧɚɪɧɵɟ ɬɨɱɤɢ ɮɭɧɤɰɢɢ 

y = sin 
2

x
 [y = tg 2x]. 

2. ɇɚɣɬɢ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ 

y = 
2 1

.
3 2

x x
y

x x
 

3. ɇɚɣɬɢ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ ɢ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ f(x) ɜ ɬɨɱɤɚɯ ɷɤɫɬɪɟ-
ɦɭɦɚ, ɟɫɥɢ f(x) = e

2x – 2e
x
  [f(x) = 3e

2x – 2e
3x

]. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɟɤ ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ, ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ 
ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ; ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ 
ɷɤɫɬɪɟɦɭɦɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɬɨɱɟɤ ɷɤɫɬɪɟɦɭɦɚ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚ-
ɞɚɧɢɣ ɬɢɩɚ 914, 915. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 

920. 

 

§ 51. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ 

ɤ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ (2 / 4 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢ-

ɤɨɜ ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ; ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɯɨɞɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɧɚ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɣ. 

ȼ ɧɚɱɚɥɟ ɩɟɪɜɨɝɨ ɭɪɨɤɚ ɩɨ ɝɨɬɨɜɨɦɭ ɱɟɪɬɟɠɭ (ɚɧɚɥɨɝɢɱɧɨɦɭ ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ 130 ɭɱɟɛɧɢɤɚ) ɭɱɚɳɢɟɫɹ ɧɚɡɵɜɚɸɬ ɬɨɱɤɢ ɷɤɫɬɪɟ-
ɦɭɦɚ ɮɭɧɤɰɢɢ, ɨɡɜɭɱɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨɟ ɭɫɥɨɜɢɹ ɷɤɫɬɪɟ-
ɦɭɦɚ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ. Ⱦɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɡɚɞɚɱɢ 1 ɬɟɤɫɬɚ ɩɚɪɚɝɪɚɮɚ ɦɨɠɧɨ 
ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ 923—925. 
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ɉɨɜɬɨɪɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ ɢɧɬɟɪɜɚɥɨɜ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɜ ɯɨɞɟ 
ɪɟɲɟɧɢɹ ɧɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɭɪɨɤɟ ɫɥɟɞɭɸɳɢɯ ɧɟɪɚɜɟɧɫɬɜ: 

1) (x – 5)(x + 2) > 0;  2) (x – 5)(x + 2) < 0; 

3) (7 – x) 
1

3
x  > 0; 4) (7 – x) 

1

3
x  < 0; 

5) (2x – 1)(x + 3)(x – 4)  ≤ 0; 6) 
( 6)( 3)

0;
2

x x

x
 

7)* (x + 3)
2
(x – 2) > 0; 8)* (x – 4)

3
(x + 1) < 0. 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ 
ɭɱɟɛɧɢɤɚ; ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ, ɩɪɟɞɥɨɠɟɧɧɵɯ ɜ ɭɩɪɚɠɧɟɧɢɹɯ, 
ɜɟɞёɬɫɹ ɩɨ ɚɥɝɨɪɢɬɦɭ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɦɭ ɧɚ ɫ. 272 ɭɱɟɛɧɢɤɚ. ɉɪɢ  
ɜɵɩɨɥɧɟɧɢɢ ɩ. 4 ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɟɫɥɢ ɩɨɥɭɱɟɧ-
ɧɚɹ ɜ ɩ. 2 ɩɪɨɢɡɜɨɞɧɚɹ — ɥɢɧɟɣɧɚɹ ɢɥɢ ɤɜɚɞɪɚɬɢɱɧɚɹ ɮɭɧɤɰɢɹ, ɬɨ ɟё ɡɧɚɤ  
ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡɜɟɫɬɧɵɯ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ. ȼ ɛɨɥɟɟ ɫɥɨɠɧɵɯ 
ɫɥɭɱɚɹɯ ɡɧɚɤ ɩɪɨɢɡɜɨɞɧɨɣ ɧɚ ɢɧɬɟɪɜɚɥɚɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ 
ɦɟɬɨɞɚ ɢɧɬɟɪɜɚɥɨɜ, ɥɢɛɨ ɩɨ ɡɧɚɤɭ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɨɞɧɨɣ ɢɡ ɩɪɨɢɡɜɨɥɶɧɨ 
ɜɵɛɪɚɧɧɵɯ ɬɨɱɟɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɢɧɬɟɪɜɚɥɚ. Ɂɚɩɢɫɶ ɜ ɬɟɬɪɚɞɹɯ ɭɱɚ-
ɳɢɯɫɹ (ɢ ɧɚ ɞɨɫɤɟ) ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɫ  
ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɟɣ: 

930. 1) y = f(x) = 2 + 5x
3 – 3x

5
. 

1) Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ — ɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 
ɱɢɫɟɥ R. 

2) f ′(x) = 15x
2 – 15x

4 
= 15x

2
(1 – x

2
) = 15x

2
(1 – x)(1 + x). 

3) f ′(x) = 0, 15x
2
(1 – x)(1 + x) = 0, x1 = 0, x2 = 1, x3 = –1 (ɪɢɫ. 46). 

 

 
Ɋɢɫ. 46 

 

4) f ′(2) = 15 · 22
(1 – 2)(1 + 2) < 0, 

f ′(0,5) = 15 · 0,5
2
(1 – 0,5)(1 + 0,5) > 0, 

f ′(–0,5) = 15(–0,5)
2
(1 + 0,5)(1 – 0,5) > 0, 

f ′(–2) = 15(–2)
2
(1 + 2)(1 – 2) < 0. 

5) x = –1 — ɬɨɱɤɚ ɦɢɧɢɦɭɦɚ, 
f(–1) = 2 + 5(–1)

3 – 3(–1)
5 

= 2 – 5 + 3 = 0; 

x = 0 ɧɟ ɹɜɥɹɟɬɫɹ ɬɨɱɤɨɣ ɷɤɫɬɪɟɦɭɦɚ, f(0) = 2; 

x = 1 — ɬɨɱɤɚ ɦɚɤɫɢɦɭɦɚ, 
f(1) = 2 + 5 · 13 – 3 · 15 

= 2 + 5 – 3 = 4. 

 

ɯ x < –1 –1 –1 < x < 0 0 0 < x < 1 1 x > 1 

f ′(ɯ) – 0 + 0 + 0 – 

f(ɯ)  0  2  4  
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɨɱɤɢ: 
f(–2) = 2 + 5(–2)

3 – 3(–2)
5 

= 2 – 40 + 96 = 58; 

f(2) = 2 + 5(2)
3 – 3 · 25 

= 2 + 40 – 96 = –54 (ɪɢɫ. 47). 

 

 

 
 

Ɋɢɫ. 47 

 
 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɦɧɨɝɢɦ ɭɱɚɳɢɦɫɹ (ɨɫɨɛɟɧɧɨ ɫɥɚɛɵɦ) ɩɪɢ 
ɩɨɫɬɪɨɟɧɢɢ ɝɪɚɮɢɤɚ ɩɨɦɨɝɚɟɬ ɫɥɟɞɭɸɳɢɣ ɩɪɢёɦ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɨɧɢ ɨɬ-
ɦɟɱɚɸɬ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɨɜ, ɫɪɚɡɭ ɱɟɪɟɡ ɷɬɢ 
ɬɨɱɤɢ ɩɪɨɜɨɞɹɬɫɹ ɦɚɥɟɧɶɤɢɟ ɞɭɝɢ: «ɜɵɩɭɤɥɚɹ ɜɜɟɪɯ» ɞɥɹ ɬɨɱɟɤ ɦɚɤɫɢɦɭɦɚ 
ɢ «ɜɵɩɭɤɥɚɹ ɜɧɢɡ» ɞɥɹ ɬɨɱɟɤ ɦɢɧɢɦɭɦɚ. 

ɍɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɧɚɹ ɢɦ ɫɯɟɦɚ ɩɨɫɬɪɨɟ-
ɧɢɹ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ ɧɟ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ; ɧɚɩɪɢɦɟɪ, ɜ ɡɚɞɚɱɟ 3 
ɩɚɪɚɝɪɚɮɚ ɩɨɫɥɟ ɜɵɹɜɥɟɧɢɹ ɬɨɝɨ, ɱɬɨ ɡɚɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɧɟɱёɬɧɚɹ, ɭɩɪɨ-
ɳɚɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ ɢ ɩɨɫɬɪɨɟɧɢɟ ɟё ɝɪɚɮɢɤɚ. ɋɬɨɢɬ ɩɨɞɱɟɪɤ-
ɧɭɬɶ, ɱɬɨ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɝɪɚɮɢɤɨɜ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ («ɨɫɧɨɜɧɵɯ» ɢ ɩɨɥɭɱɟɧɧɵɯ ɢɡ «ɨɫɧɨɜ-
ɧɵɯ» ɥɢɛɨ ɫɞɜɢɝɨɦ ɜɞɨɥɶ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ, ɥɢɛɨ ɢɯ ɫɠɚɬɢɟɦ ɤ ɨɫɹɦ 
ɢɥɢ ɪɚɫɬɹɠɟɧɢɟɦ). 
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Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟ-
ɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɜ 

ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 51, ɡɚɞɚɱɚ 1, ɫɯɟɦɚ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤ-
ɰɢɢ 

923—926  929—935;  

ȾɆ § 51 
№ 7—9 

2 § 51, ɡɚɞɚɱɚ 2 927, 928 927 (3)  

 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɭɪɨɤɟ ɜ ɤɥɚɫɫɟ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨ-
ɜɟɞɟɧɚ ɩɪɨɜɟɪɨɱɧɚɹ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɚ ɹ  ɪɚɛɨɬɚ (15—20 ɦɢɧ), ɧɚɩɪɢ-
ɦɟɪ, ɫɥɟɞɭɸɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ: 

1. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 

f(x) = –x
3 
+ 3x

2 – 2  [f(x) = –x
3 – 3x

2 
+ 3]. 

2. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ f(x) = 2
2

x
x  ( ) 3

2

x
f x x  ɧɚ ɨɬ-

ɪɟɡɤɟ Д0;16Ж  [[1;16]]. 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-

ɧɵ ɧɚɭɱɢɬɶɫɹ ɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ ɜ ɡɚɞɚɧɢ-
ɹɯ ɬɢɩɚ 926—928. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 929, 

932, 934. 

 

§ 52. ɇɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ  
(3 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɩɪɨ-

ɢɡɜɨɞɧɨɣ ɤ ɧɚɯɨɠɞɟɧɢɸ ɧɚɢɛɨɥɶɲɟɝɨ ɢ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɣ 
ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ «ɧɚ ɷɤɫɬɪɟɦɭɦ»; ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɫɬɚɜɥɟɧɧɭɸ ɩɪɨɛɥɟɦɭ ɢ ɩɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɵɟ ɜɵɜɨɞɵ. 

ɉɨɫɥɟ ɦɨɬɢɜɚɰɢɢ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɪɢɫɭɧɤɚ 135 
ɭɱɟɛɧɢɤɚ ɢ ɩɨɫɬɪɨɟɧɧɵɯ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ ɭɩɪɚɠɧɟɧɢɹ 928 ɧɚɯɨɞɹɬɫɹ 
ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɮɭɧɤɰɢɣ. Ⱦɚɥɟɟ ɮɨɪɦɭ-
ɥɢɪɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɧɚɯɨɠɞɟɧɢɹ ɧɚɢɛɨɥɶɲɟɝɨ ɢ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɣ 
ɮɭɧɤɰɢɢ ɧɚ ɨɬɪɟɡɤɟ Дa; bЖ. Ɋɚɡɛɢɪɚɸɬɫɹ ɡɚɞɚɱɢ 1, 2, ɜɵɩɨɥɧɹɸɬɫɹ ɭɩɪɚɠ-
ɧɟɧɢɹ 937, 938, 944. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩ. 2 ɦɨɠɧɨ ɚɥɝɨɪɢɬɦɢɡɢ-
ɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ «ɧɚ ɷɤɫɬɪɟɦɭɦ»: 

 

№ 
Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ  

«ɧɚ ɷɤɫɬɪɟɦɭɦ» 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱɢ 948 

1 
ȼɵɹɜɢɬɶ ɜɟɥɢɱɢɧɭ, ɧɚɢɦɟɧɶɲɟɟ (ɧɚɢɛɨɥɶ-
ɲɟɟ) ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɧɚɣɬɢ 

V — ɨɛɴёɦ ɤɨɪɨɛɤɢ 

2 
ȼɜɟɫɬɢ ɩɟɪɟɦɟɧɧɭɸ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɜɵɪɚ-
ɠɚɟɬɫɹ ɜɟɥɢɱɢɧɚ, ɭɤɚɡɚɧɧɚɹ ɜ ɩ. 1 

ɯ — ɜɵɫɨɬɚ ɤɨɪɨɛɤɢ 
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3 
ɍɤɚɡɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ ɜɜɟɞёɧɧɨɣ ɜ 
ɩ. 2 ɩɟɪɟɦɟɧɧɨɣ 0 < x < 

2

a
 

4 

Ɂɚɩɢɫɚɬɶ ɜɟɥɢɱɢɧɭ ɢɡ ɩ. 1 ɤɚɤ ɮɭɧɤɰɢɸ 
ɜɜɟɞёɧɧɨɣ ɜ ɩ. 2 ɩɟɪɟɦɟɧɧɨɣ 

Ɍɚɤ ɤɚɤ ɤɨɪɨɛɤɚ ɢɦɟɟɬ ɮɨɪɦɭ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟ-
ɩɢɩɟɞɚ ɫ ɢɡɦɟɪɟɧɢɹɦɢ ɚ – 2ɯ, 

ɚ – 2ɯ, ɯ, ɬɨ V(x) = x(ɚ – 2ɯ)2 =  
= 4x3 – 4ax2 + a2x 

5 

ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ (ɧɚɢɦɟɧɶɲɟɟ) ɡɧɚɱɟɧɢɟ 
ɮɭɧɤɰɢɢ, ɜɜɟɞёɧɧɨɣ ɜ ɩ. 4, ɢɥɢ ɬɨɱɤɭ, ɜ 
ɤɨɬɨɪɨɣ ɨɧɨ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ ɜ ɩ. 3 
ɢɧɬɟɪɜɚɥɟ 

 

 
 

Ɋɢɫ. 48 

 

V′(x) = 12ɯ – 8ɚɯ2 + ɚ2,  
V(x) = 0, ɤɨɝɞɚ 12ɯ – 8ɚɯ +  

+ ɚ2 = 0, ɨɬɤɭɞɚ 1 ,
6

a
x  

2
2

a
x . ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟ-

ɧɢɟ (ɫɦ. ɪɢɫ. 48) ɧɚ ɢɧɬɟɪɜɚ-

ɥɟ  0;
2

a
 ɮɭɧɤɰɢɹ V(x) 

ɩɪɢɧɢɦɚɟɬ ɩɪɢ 
6

a
x . 

Ɉ ɬ ɜ ɟ ɬ: 
6

a
. 

 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɦ:  
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ 
ɢ ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 52, ɩ. 1 936—938 938 (1) 944—952; 
ȾɆ § 52  

№ 17—20 
2 § 52, ɩ. 2 939—941  

3 § 52, ɩ. 2, 3 942, 943, 

947, 948 

ɉɪɨɜɟɪɨɱɧɚɹ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɭɪɨɤɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɟɦɵ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɩɪɨɜɟɪɨɱ-
ɧɭɸ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ ɧ ɭ ɸ  ɪɚɛɨɬɭ (15—20 ɦɢɧ). 

1. ɇɚɣɬɢ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ  
f(x) = x

4
 – 8x

2
 + 5 [f(x) = x

4 – 18x
2
 + 30] 

ɧɚ ɨɬɪɟɡɤɟ [–3; 2] [[–4; 3]]. 

2. ɇɚɣɬɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ f(x) = 
1

xe

x
  

2

( )
x

x
f x

e
 ɧɚ 

ɢɧɬɟɪɜɚɥɟ x > 1 [x > 0]. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɧɚɯɨɞɢɬɶ ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɜ ɭɩ-
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ɪɚɠɧɟɧɢɹɯ ɬɢɩɚ 938, 939 ɢ ɩɪɢɦɟɧɹɬɶ ɩɨɥɭɱɟɧɧɨɟ ɭɦɟɧɢɟ ɩɪɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱ ɬɢɩɚ 940, 942. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 

947—949. 

 

§ 53*. ȼɵɩɭɤɥɨɫɬɶ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ, ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ  
(1 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɪ ɚ ɫ ɫ ɦ ɨ ɬ ɪ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɡɧɚɤɨɦɫɬɜɨ ɫ ɩɪɨɢɡ-

ɜɨɞɧɵɦɢ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɢ ɩɪɢɦɟɧɟɧɢɟɦ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɤ ɧɚɯɨɠ-
ɞɟɧɢɸ ɢɧɬɟɪɜɚɥɨɜ ɜɵɩɭɤɥɨɫɬɢ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɣ ɮɭɧɤɰɢɢ ɢ ɬɨɱɟɤ ɩɟɪɟ-
ɝɢɛɚ. 

Ɇɚɬɟɪɢɚɥ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɤɫɬɨɦ ɭɱɟɛɧɢɤɚ. ɉɪɢ-
ɨɛɪɟɬёɧɧɵɟ ɩɪɢ ɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɢ ɡɧɚɧɢɹ ɩɨɡɜɨɥɹɸɬ ɭɱɚɳɢɦɫɹ ɩɪɨɜɨɞɢɬɶ 
ɛɨɥɟɟ ɞɟɬɚɥɶɧɨɟ, ɱɟɦ ɷɬɨ ɞɟɥɚɥɨɫɶ ɞɨ ɫɢɯ ɩɨɪ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɤɰɢɢ. 
ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɜɟɪɧɭɬɶɫɹ ɤ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɜ ɭɩɪɚɠɧɟ-
ɧɢɢ 930 (1) (ɫɦ. ɟɝɨ ɪɟɲɟɧɢɟ ɜ § 51 ɷɬɨɝɨ ɩɨɫɨɛɢɹ) ɢ ɞɨɩɨɥɧɢɬɶ ɢɫɫɥɟɞɨ-
ɜɚɧɢɟ ɮɭɧɤɰɢɢ ɧɚɯɨɠɞɟɧɢɟɦ ɢɧɬɟɪɜɚɥɨɜ ɜɵɩɭɤɥɨɫɬɢ ɢ ɬɨɱɟɤ ɩɟɪɟɝɢɛɚ: 

f ′′ (x) = (f ′ (x))′ = (15x
2 – 15x

4
)′ = 30x – 60x

3 
= 30x(1 – 2x

2
); 

f ′′ (x) = 0 ɩɪɢ x1 = 0, x2 = – 2

2
, x3 = 

2

2
. 

ɉɪɢ ɷɬɨɦ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɜɬɨɪɭɸ (ɩɟɪɜɚɹ ɩɪɢɜɟɞɟɧɚ ɜ § 51)  
ɬɚɛɥɢɰɭ ɫɜɨɣɫɬɜ ɮɭɧɤɰɢɢ. 

 

x x < – 2

2
 – 2

2
 – 2

2
 < x < 0 0 0 < x < 
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ȿɫɥɢ ɭɱɢɬɟɥɶ ɡɚɯɨɱɟɬ, ɦɨɠɟɬ ɩɪɟɞɥɨɠɢɬɶ ɜɦɟɫɬɨ ɞɜɭɯ ɬɚɛɥɢɰ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɮɭɧɤɰɢɢ ɨɞɧɭ ɫɜɨɞɧɭɸ. 
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ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɜ ɬɟɱɟɧɢɟ 2—3 ɱ ɦɨɠɧɨ ɩɨ-
ɬɪɟɛɨɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɢɣ ɬɢɩɚ  
954 (1, 2), 955 (1, 2). 

ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (1 / 2 ɱ) 
Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɬɟɨɪɟɦɵ, ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɜ IБ ɝɥɚɜɟ, ɠɟɥɚɬɟɥɶɧɨ 

ɩɨɜɬɨɪɢɬɶ ɤɚɤ ɧɚ ɭɪɨɜɧɟ ɩɪɨɢɡɧɟɫɟɧɢɹ ɢɯ ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɮɨɪɦɭɥɢɪɨɜɨɤ, 
ɬɚɤ ɢ ɜ ɯɨɞɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ. 
Ⱦɥɹ ɨɬɪɚɛɨɬɤɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ «ɍɩɪɚɠɧɟɧɢɹ ɤ ɝɥɚɜɟ 

IX», ɚ ɬɚɤɠɟ ɡɚɞɚɧɢɹ ɝɥɚɜɵ IX ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ». ɍɱɢɬɟɥɸ 
ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɜ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɚɯ» ɜ ɤɨɦɩɚɤɬɧɨɣ 
ɮɨɪɦɟ ɢ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɩɪɚɜɨɱɧɵɟ ɫɜɟɞɟɧɢɹ ɩɨ ɜɫɟɦɭ ɬɟɨɪɟɬɢ-
ɱɟɫɤɨɦɭ ɦɚɬɟɪɢɚɥɭ, ɤɨɬɨɪɵɦɢ ɭɞɨɛɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ ɭɪɨɤɚɯ ɨɛɨɛɳɚɸ-
ɳɟɝɨ ɩɨɜɬɨɪɟɧɢɹ. 
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Ƚɥɚɜɚ X. ɂɧɬɟɝɪɚɥ 
 

ȼ ɝɥɚɜɟ VIII ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɦɟɯɚɧɢɱɟɫɤɢɣ, ɬɚɤ ɢ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ; ɧɚ ɹɡɵɤɟ ɮɭɧɤɰɢɣ ɢ ɢɯ ɝɪɚɮɢɤɨɜ ɨɧ ɪɚɫɤɪɵɜɚɥ-
ɫɹ ɜ ɢɞɟɟ ɥɢɧɟɚɪɢɡɚɰɢɢ: ɡɚɦɟɧɚ ɤɪɢɜɨɥɢɧɟɣɧɨɝɨ ɭɱɚɫɬɤɚ ɝɪɚɮɢɤɚ ɩɪɹɦɨ-
ɥɢɧɟɣɧɵɦ ɨɡɧɚɱɚɥɚ ɡɚɦɟɧɭ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɚɜɧɨɦɟɪɧɵɦ, ɚ 
ɬɚɤɠɟ ɡɚɦɟɧɭ ɧɟɤɨɬɨɪɨɣ ɞɭɝɢ ɤɪɢɜɨɣ ɨɬɪɟɡɤɨɦ ɤɚɫɚɬɟɥɶɧɨɣ. Ɍɚ ɠɟ ɢɞɟɹ 
ɪɟɚɥɢɡɭɟɬɫɹ ɢ ɩɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɢɧɬɟɝɪɚɥɚ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɟɯɚɧɢɤɢ ɫɤɨɪɨɫɬɶ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɨɞɧɚɹ ɩɭɬɢ ɩɨ ɜɪɟɦɟɧɢ: ɟɫɥɢ ɧɟɤɨɬɨɪɚɹ ɬɨɱɤɚ ɩɪɨɲɥɚ 
ɩɭɬɶ s(t), ɬɨ ɟё ɦɝɧɨɜɟɧɧɚɹ ɫɤɨɪɨɫɬɶ v(t) = s′ (t). ȿɫɥɢ ɬɟɩɟɪɶ ɪɚɫɫɦɨɬɪɟɬɶ 
ɨɛɪɚɬɧɭɸ ɡɚɞɚɱɭ — ɧɚɯɨɠɞɟɧɢɹ ɩɭɬɢ, ɩɪɨɣɞɟɧɧɨɝɨ ɬɨɱɤɨɣ ɫ ɡɚɞɚɧɧɨɣ 
ɫɤɨɪɨɫɬɶɸ, ɬɨ ɩɪɢɞёɦ ɤ ɮɭɧɤɰɢɢ s(t), ɤɨɬɨɪɭɸ ɧɚɡɵɜɚɸɬ ɩɟɪɜɨɨɛɪɚɡɧɨɣ 
ɮɭɧɤɰɢɢ v(t), ɬ. ɟ. ɬɚɤɨɣ ɮɭɧɤɰɢɟɣ, ɱɬɨ s′ (t) = v(t). Ɍɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɧɚɹ 
ɩɨɫɬɨɹɧɧɨɣ ɪɚɜɧɚ ɧɭɥɸ, ɬɨ ɩɟɪɜɨɨɛɪɚɡɧɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 
ɩɨɫɬɨɹɧɧɨɣ. ɇɚɩɪɢɦɟɪ, (x2

)′ = 2x ɢ (x2 
+ 3)′ = 2x, ɢ ɩɨɷɬɨɦɭ ɩɟɪɜɨɨɛɪɚɡɧɨɣ 

ɮɭɧɤɰɢɢ y = 2x ɹɜɥɹɟɬɫɹ ɮɭɧɤɰɢɹ y = x
2 
+ C, ɝɞɟ C — ɩɪɨɢɡɜɨɥɶɧɚɹ ɩɨɫɬɨ-

ɹɧɧɚɹ. 
ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ v = v(t) ɢ ɟё ɝɪɚɮɢɤɨɦ ɹɜɥɹɟɬɫɹ ɧɟ-

ɤɨɬɨɪɚɹ ɤɪɢɜɚɹ (ɪɢɫ. 49), ɬɨ ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɬɨɱɤɨɣ ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟ-
ɦɟɧɢ Дt; t + h], ɩɪɢɛɥɢɠёɧɧɨ ɪɚɜɟɧ ɩɥɨɳɚɞɢ ɡɚɲɬɪɢɯɨɜɚɧɧɨɝɨ ɩɪɹɦɨ-
ɭɝɨɥɶɧɢɤɚ ɫɨ ɫɬɨɪɨɧɚɦɢ v(t) ɢ h, ɬ. ɟ. v(t) · h. Ɍɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɭɬɢ s(t) 

ɛɭɞɟɬ ɪɚɜɧɨ ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɤɪɢɜɨɣ v(t), 

ɨɫɶɸ Ox ɢ ɨɪɞɢɧɚɬɚɦɢ v(t) ɢ v(t + h). 

 
 

Ɋɢɫ. 49 

ȿɫɥɢ ɜ ɡɚɞɚɧɧɭɸ ɤɪɢɜɭɸ v(t) ɜɩɢɫɚɬɶ ɧɟɤɨɬɨɪɭɸ ɥɨɦɚɧɭɸ, ɬɨ s(t) 

ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɫ ɥɭɱɲɢɦ ɩɪɢɛɥɢɠɟɧɢɟɦ (ɱɟɦ ɜ ɫɥɭɱɚɟ v(t) · h), ɡɚɦɟɧɢɜ 
ɩɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɫɭɦɦɨɣ ɩɥɨɳɚɞɟɣ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ 
ɪɚɡɛɢɟɧɢɹ. ɑɟɦ ɦɟɧɶɲɟ ɛɭɞɟɬ ɨɫɧɨɜɚɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɬɟɦ ɛɥɢɠɟ 
ɫɭɦɦɚ ɢɯ ɩɥɨɳɚɞɟɣ ɛɭɞɟɬ ɜɵɪɚɠɚɬɶ ɩɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ. 
Ɍɚɤ ɩɪɨɰɟɫɫ ɥɢɧɟɚɪɢɡɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɩɨɧɹɬɢɸ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ. 

ɍɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɝɥɚɜɵ ɫɬɪɨɢɬɫɹ ɬɚɤ: ɫɧɚɱɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɩɟɪɚ-
ɰɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɤɚɤ ɨɩɟɪɚɰɢɹ, ɨɛɪɚɬɧɚɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɸ, ɢ ɜɜɨ-
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ɞɢɬɫɹ ɩɨɧɹɬɢɟ ɩɟɪɜɨɨɛɪɚɡɧɨɣ; ɩɪɢ ɷɬɨɦ ɧɟ ɜɜɨɞɢɬɫɹ ɧɢ ɨɩɪɟɞɟɥɟɧɢɟ ɧɟ-
ɨɩɪɟɞɟɥёɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ, ɧɢ ɟɝɨ ɨɛɨɡɧɚɱɟɧɢɟ. Ɍɚɛɥɢɰɚ ɩɪɚɜɢɥ ɢɧɬɟɝɪɢ-
ɪɨɜɚɧɢɹ (ɬ. ɟ. ɬɚɛɥɢɰɚ ɩɟɪɜɨɨɛɪɚɡɧɵɯ), ɟɫɬɟɫɬɜɟɧɧɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɚ-
ɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɩɪɨɢɡɜɨɞɧɵɯ. Ɏɨɪɦɭɥɢɪɭɟɬɫɹ, ɱɬɨ ɜɫɟ ɩɟɪɜɨɨɛɪɚɡɧɵɟ ɞɥɹ 
ɮɭɧɤɰɢɢ f(x) ɜɵɪɚɠɚɸɬɫɹ ɤɚɤ F(x) + C, ɝɞɟ F(x) — ɩɟɪɜɨɨɛɪɚɡɧɚɹ, ɧɚɣɞɟɧ-
ɧɚɹ ɜ ɬɚɛɥɢɰɟ. ɗɬɨɬ ɮɚɤɬ ɫɬɪɨɝɨ ɧɟ ɞɨɤɚɡɵɜɚɟɬɫɹ, ɚ ɬɨɥɶɤɨ ɩɨɹɫɧɹɟɬɫɹ. 

ɋɜɹɡɶ ɦɟɠɞɭ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɢ ɩɥɨɳɚɞɶɸ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɨɪɦɭɥɨɣ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ. Ⱦɚɥɟɟ ɜɨɡɧɢɤɚɟɬ ɨɩɪɟ-
ɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ ɤɚɤ ɩɪɟɞɟɥ ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɭɦɦɵ, ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɨɤɚ-
ɡɵɜɚɟɬɫɹ ɫɩɪɚɜɟɞɥɢɜɨɣ ɢ ɮɨɪɦɭɥɚ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɷɬɚ ɮɨɪɦɭɥɚ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ: ɫ ɟё ɩɨɦɨɳɶɸ ɜɵɱɢɫɥɹɸɬɫɹ ɨɩɪɟɞɟɥёɧɧɵɟ 
ɢɧɬɟɝɪɚɥɵ ɢ ɧɚɯɨɞɹɬɫɹ ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɬɪɚɩɟɰɢɣ. 

ɉɪɨɫɬɟɣɲɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞ-
ɧɨɣ ɢ ɢɧɬɟɝɪɚɥɚ ɤ ɪɟɲɟɧɢɸ ɮɢɡɢɱɟɫɤɢɯ ɡɚɞɚɱ (§ 59) ɞɚɸɬɫɹ ɜ ɨɡɧɚɤɨɦɢ-
ɬɟɥɶɧɨɦ ɩɥɚɧɟ. 

ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɚɬɟɦɚɬɢɤɟ ɤɚɤ ɱɚɫɬɢ ɦɢɪɨɜɨɣ 

ɤɭɥɶɬɭɪɵ, ɨ ɫɩɨɫɨɛɚɯ ɨɩɢɫɚɧɢɹ ɧɚ ɹɡɵɤɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɟ-
ɧɢɣ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ; 

— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɢ ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɩɟɪɜɨ-
ɨɛɪɚɡɧɨɣ, ɤɚɤ ɞɟɣɫɬɜɢɸ, ɨɛɪɚɬɧɨɦɭ ɧɚɯɨɠɞɟɧɢɸ ɩɪɨɢɡɜɨɞɧɨɣ; 

— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟ-
ɧɢɣ ɩɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɭ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɥɨɳɚɞɢ 
ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɛ ɨɩɪɟɞɟɥёɧɧɨɦ ɢɧɬɟɝɪɚɥɟ ɤɚɤ 
ɜɚɠɧɟɣɲɟɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɢɡɭɱɚɬɶ ɹɜɥɟɧɢɹ ɫɦɟɠ-
ɧɵɯ ɞɢɫɰɢɩɥɢɧ (ɝɟɨɦɟɬɪɢɢ, ɮɢɡɢɤɢ, ɯɢɦɢɢ ɢ ɩɪ.) ɢ ɪɟɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɰɟɥɢ ɞɟɹɬɟɥɶɧɨ-

ɫɬɢ ɜ ɯɨɞɟ ɩɪɢɦɟɧɟɧɢɹ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟ-
ɫɤɢɯ ɡɚɞɚɱ; 

— ɪɚɡɜɢɬɢɟ ɫɩɨɫɨɛɧɨɫɬɟɣ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɦɟɧɢɣ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɢɫɬɨɱɧɢɤɢ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɚɫɲɢɪɟɧɢɹ ɡɧɚɧɢɣ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɣ ɹɫɧɨ, ɥɨɝɢɱɧɨ ɢ ɬɨɱɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟ-
ɧɢɹ, ɨɛɨɫɧɨɜɵɜɚɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɟɨɪɟɦ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɩɪɨɞɨɥɠɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ; 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɟɦɥɟɧɢɹ ɤ ɫɚɦɨɨɛɪɚɡɨɜɚɧɢɸ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 

ɜɫɟɣ ɠɢɡɧɢ; 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɭɱɚɳɢɯɫɹ ɧɚ ɨɫɨɡɧɚɧɧɵɣ ɜɵɛɨɪ 

ɛɭɞɭɳɟɣ ɩɪɨɮɟɫɫɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɪɟɚɥɢɡɚɰɢɢ ɠɢɡɧɟɧɧɵɯ ɩɥɚɧɨɜ. 
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  X  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ 
ɡɧɚɬɶ ɩɪɚɜɢɥɚ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤ-
ɰɢɣ, ɮɨɪɦɭɥɭ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ ɢ ɭɦɟɬɶ ɢɯ ɩɪɢɦɟɧɹɬɶ ɤ ɜɵɱɢɫɥɟɧɢɸ 
ɩɥɨɳɚɞɟɣ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɬɪɚɩɟɰɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɢɩɚ 1033, 1035 

(1, 2) ɢ ɢɡ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ ɫɟɛɹ!» (ɡɚɞɚɧɢɹ 1, 2, 4 (1)). ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛ-
ɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 1038. 

 

§ 54. ɉɟɪɜɨɨɛɪɚɡɧɚɹ (2 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ 
ɩɟɪɜɨɨɛɪɚɡɧɨɣ, ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤ-
ɰɢɢ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɂɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨɥɟɡɧɨ ɧɚɱɚɬɶ ɫ ɩɨɜɬɨɪɟɧɢɹ ɩɨɧɹɬɢɹ 
ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɟё ɮɢɡɢɱɟɫɤɨɝɨ ɫɦɵɫɥɚ ɧɚ ɩɪɢɦɟɪɟ ɡɚɞɚɱɢ ɨ ɦɝɧɨɜɟɧɧɨɣ 
ɫɤɨɪɨɫɬɢ (ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɞɚɱɢ 779, 782, 783). Ⱦɚɥɟɟ, ɫɥɟɞɭɹ ɬɟɤɫɬɭ 
ɭɱɟɛɧɢɤɚ, ɩɨɫɬɚɜɢɬɶ ɡɚɞɚɱɭ ɨ ɧɚɯɨɠɞɟɧɢɢ ɡɚɤɨɧɚ ɞɜɢɠɟɧɢɹ ɩɨ ɞɚɧɧɨɦɭ 
ɡɚɤɨɧɭ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɩɟɪɟɣɬɢ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɢ 
ɡɚɞɚɱɟ 1. ɍɩɪɚɠɧɟɧɢɹ 983 ɢ 984 ɚɧɚɥɨɝɢɱɧɵ ɡɚɞɚɱɟ 1 ɢ ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɟɪɜɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɭɱɚɳɢɯɫɹ ɨ ɩɟɪɜɨɨɛɪɚɡɧɨɣ. 

ɋɬɪɨɝɨɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɨɝɨ ɮɚɤɬɚ, ɱɬɨ ɟɫɥɢ F ′(x) = 0 ɧɚ ɧɟɤɨɬɨɪɨɦ 
ɩɪɨɦɟɠɭɬɤɟ, ɬɨ ɧɚ ɷɬɨɦ ɩɪɨɦɟɠɭɬɤɟ F(x) = C, ɝɞɟ C — ɩɨɫɬɨɹɧɧɚɹ, ɜɵɯɨ-
ɞɢɬ ɡɚ ɪɚɦɤɢ ɩɪɨɝɪɚɦɦɵ ɫɪɟɞɧɟɣ ɲɤɨɥɵ. ɉɨɷɬɨɦɭ ɞɚɧɧɨɟ ɭɬɜɟɪɠɞɟɧɢɟ 
ɩɨɹɫɧɹɟɬɫɹ, ɨɩɢɪɚɹɫɶ ɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ (ɞɥɹ ɛɨɥɶ-
ɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɢɫɭɧɨɤ 126 ɭɱɟɛɧɢɤɚ). 

ɉɨɫɥɟ ɡɚɞɚɱɢ 1 ɜ ɭɱɟɛɧɢɤɟ ɧɟɹɜɧɨ ɩɪɢɜɨɞɢɬɫɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɭɬɜɟɪ-
ɠɞɟɧɢɹ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɝɨ ɜ ɩɪɟɞɩɨɫɥɟɞɧɟɦ ɚɛɡɚɰɟ ɧɚ ɫ. 292, ɜ ɤɨɬɨɪɨɦ 
ɝɨɜɨɪɢɬɫɹ, ɱɬɨ ɩɟɪɜɨɨɛɪɚɡɧɚɹ ɮɭɧɤɰɢɢ ɧɚ ɧɟɤɨɬɨɪɨɦ ɩɪɨɦɟɠɭɬɤɟ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɧɟɨɞɧɨɡɧɚɱɧɨ. Ɂɚɬɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɝɪɚɮɢɤɨɜ ɩɟɪ-
ɜɨɨɛɪɚɡɧɵɯ ɢ ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ 2 ɬɟɤɫɬɚ ɭɱɟɛɧɢɤɚ (ɩɨɫɥɟ ɤɨɬɨɪɨɣ ɩɨɥɟɡɧɨ 
ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɟ 986 (1)). 

ȼ ɡɚɞɚɱɟ 3 ɩɪɢɜɨɞɢɬɫɹ ɜɵɜɨɞ ɮɨɪɦɭɥɵ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɜɨɨɛɪɚɡ-
ɧɨɣ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ, ɢ ɷɬɚ ɡɚɞɚɱɚ ɞɨɥɠɧɚ ɛɵɬɶ ɪɟɲɟɧɚ ɜɫɟɦɢ ɭɱɚɳɢ-
ɦɢɫɹ. Ⱦɚɥɟɟ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɭɩɪɚɠɧɟɧɢɹ 985 ɢ 986 (2), ɪɟɲɟɧɢɟ ɤɨɬɨ-
ɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ, ɧɚɩɪɢɦɟɪ, ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

f(x) = x , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, F(x) = 

1
1

2

1
1

2

x
 + C. ɉɨ ɭɫɥɨɜɢɸ ɝɪɚɮɢɤ F(x) ɩɪɨ-

ɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ M (9; 10), ɬ. ɟ. F(9) = 10,  

3

29
3

2

 + C = 10,  18 + C = 10,   

ɋ = –8, F(x) = 
2

3
x x  – 8. 



    

 

144 

Ʉ ɭɩɪɚɠɧɟɧɢɹɦ ɭɱɟɛɧɢɤɚ ɦɨɠɧɨ ɞɨɛɚɜɢɬɶ, ɧɚɩɪɢɦɟɪ, ɬɚɤɢɟ: 
1. Ⱦɥɹ ɮɭɧɤɰɢɢ f(x) = –x

–3
 ɧɚɣɬɢ ɩɟɪɜɨɨɛɪɚɡɧɭɸ, ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ M(1; 2). 

2. Ɍɟɥɨ ɞɜɢɠɟɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɨ, ɟɝɨ ɫɤɨɪɨɫɬɶ ɡɚɞɚёɬɫɹ ɮɨɪɦɭɥɨɣ  
v(t) = 1 + 3t. ɇɚɣɬɢ ɡɚɤɨɧ, ɤɨɬɨɪɵɦ ɜɵɪɚɠɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɷɬɨɝɨ ɬɟɥɚ, ɟɫɥɢ 
ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 4 ɬɟɥɨ ɧɚɯɨɞɢɥɨɫɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 20 ɟɞɢɧɢɰ ɨɬ ɧɚɱɚ-
ɥɚ ɞɜɢɠɟɧɢɹ. 

ɇɚ ɜ ɬ ɨ ɪ ɨ ɦ  ɭɪɨɤɟ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ ɪɚɛɨɬɭ, ɤɨ-
ɬɨɪɭɸ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ: 

1. ɉɨɤɚɡɚɬɶ, ɱɬɨ ɮɭɧɤɰɢɹ F(x) = 
4 7

( )
4 7

x x
F x  ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛ-

ɪɚɡɧɨɣ ɮɭɧɤɰɢɢ f(x) = x
3 

[f(x) = x
6Ж ɧɚ ɜɫɟɣ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ. 

2. ɇɚɣɬɢ ɜɫɟ ɩɟɪɜɨɨɛɪɚɡɧɵɟ ɞɥɹ ɮɭɧɤɰɢɢ  

f(x) = 

2 3

5 4( )x f x x . 

3. Ⱦɥɹ  ɮɭɧɤɰɢɢ  f(x)  =  x
2
  

2

1
( )f x

x
   ɧɚɣɬɢ ɩɟɪɜɨɨɛɪɚɡɧɭɸ, ɝɪɚ-

ɮɢɤ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ M(1; 2) [A (0,5; 4)]. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɥɢɱ-
ɧɵɦ: ɥɢɛɨ ɥɟɤɰɢɹ (1 ɱ) ɢ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɚɧɹɬɢɟ (1 ɱ), ɥɢɛɨ ɬɚɤ, ɤɚɤ ɨɬɪɚ-
ɠɟɧɨ ɜ ɬɚɛɥɢɰɟ.  

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 54 ɡɚɞɚɱɢ 1, 2 983, 984 983 (1) 
987; ȾɆ  

§ 54 № 5, 6 2 § 54 ɡɚɞɚɱɢ 1, 
2, 3 

985, 986 ȼ ɬɟɤɫɬɟ 

 
ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-

ɧɵ ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɢ ɜɵɩɨɥɧɹɬɶ ɬɚɤɢɟ ɭɩɪɚɠɧɟɧɢɹ, ɤɚɤ 
983, 986. ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 987. 

 

§ 55.  ɉɪɚɜɢɥɚ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɵɯ (3 / 2 ɱ) 

ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ ɢɧ-
ɬɟɝɪɢɪɨɜɚɧɢɹ ɢ ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɩɪɚɜɢɥ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɪɢ ɧɚɯɨ-
ɠɞɟɧɢɢ ɩɟɪɜɨɨɛɪɚɡɧɵɯ; ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɩɨɢɫɤɚ ɪɟ-
ɲɟɧɢɹ ɡɚɞɚɱ.  
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ɂɡɭɱɚɹ ɦɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ, ɭɱɚɳɢɟɫɹ ɡɧɚɤɨɦɹɬɫɹ ɫ ɬɚɛɥɢɰɟɣ ɩɟɪɜɨ-
ɨɛɪɚɡɧɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɢ ɞɜɭɦɹ ɩɪɚɜɢɥɚɦɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ. 
ɉɨɜɬɨɪɟɧɢɟ ɮɨɪɦɭɥ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɩɨɥɟɡɧɨ ɩɪɨɜɟɫɬɢ ɩɪɢ 
ɩɪɨɜɟɪɤɟ ɬɚɛɥɢɰɵ ɩɟɪɜɨɨɛɪɚɡɧɵɯ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɫɪɚɡɭ ɨɛɪɚɬɢɬɶ ɜɧɢ-
ɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɩɟɪɜɨɨɛɪɚɡɧɚɹ ɢ ɮɭɧɤɰɢɹ ɜɨ ɜɫɟɯ ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɯ ɩɪɢɦɟɪɚɯ ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɪɨɦɟɠɭɬɤɟ, ɬ. ɟ. 
ɮɭɧɤɰɢɹ F(x) ɹɜɥɹɟɬɫɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɮɭɧɤɰɢɢ f(x) ɧɚ ɬɨɦ ɩɪɨɦɟɠɭɬɤɟ, 
ɝɞɟ ɨɧɢ ɨɛɟ ɨɩɪɟɞɟɥɟɧɵ. ɗɬɨ ɜɚɠɧɨ, ɜ ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɩɨɧɢ-

ɦɚɧɢɹ ɬɨɝɨ, ɱɬɨ ɩɟɪɜɨɨɛɪɚɡɧɚɹ ɮɭɧɤɰɢɢ f(x) = 
1

x
 ɞɚɧɚ ɥɢɲɶ ɞɥɹ  x > 0. 

Ʉɨɧɟɱɧɨ, ɭɱɢɬɟɥɶ ɜɩɪɚɜɟ ɝɨɜɨɪɢɬɶ ɢ ɨ ɫɥɭɱɚɟ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɡɧɚɱɟ-
ɧɢɣ x ɢ ɞɚɬɶ ɨɛɳɭɸ ɮɨɪɦɭɥɭ ХЧ |x| + C. Ɉɞɧɚɤɨ ɧɟ ɫɥɟɞɭɟɬ ɬɪɟɛɨɜɚɬɶ ɨɬ 
ɜɫɟɯ ɭɱɚɳɢɯɫɹ ɭɦɟɧɢɹ ɩɨɥɶɡɨɜɚɬɶɫɹ ɷɬɨɣ ɮɨɪɦɭɥɨɣ: ɜ ɭɱɟɛɧɢɤɟ ɪɚɫɫɦɨɬ-
ɪɟɧ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɫɥɭɱɚɣ. 

ȼɬɨɪɚɹ ɩɨɥɨɜɢɧɚ ɬɚɛɥɢɰɵ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɫɥɨɠɧɟɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɢ 
ɡɚɩɨɦɢɧɚɧɢɹ, ɩɨɷɬɨɦɭ ɜɨɡɦɨɠɧɨ ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɩɨɥɶɡɨɜɚɬɶɫɹ 
ɭɱɟɛɧɢɤɨɦ ɢɥɢ ɜɵɧɟɫɬɢ ɜɫɸ ɬɚɛɥɢɰɭ ɧɚ ɩɥɚɤɚɬ. ɀɟɥɚɬɟɥɶɧɨ ɜɧɨɜɶ ɨɛɪɚ-
ɬɢɬɶ ɜɧɢɦɚɧɢɟ ɭɱɚɳɢɯɫɹ ɧɚ ɮɭɧɤɰɢɸ f(x) = e

x
, ɟё ɩɪɨɢɡɜɨɞɧɭɸ, ɚ ɬɟɩɟɪɶ ɢ 

ɩɟɪɜɨɨɛɪɚɡɧɭɸ ɢ ɩɨɹɫɧɢɬɶ, ɱɬɨ ɷɬɨ ɫɜɨɣɫɬɜɨ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɜɚɠɧɭɸ ɪɨɥɶ 
ɞɚɧɧɨɣ ɮɭɧɤɰɢɢ ɜ ɪɟɲɟɧɢɢ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ (ɩɨɞɪɨɛɧɟɟ ɨɧɢ 
ɫɦɨɝɭɬ ɭɡɧɚɬɶ ɢɡ § 59). 

ɇɚ ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɚɯ ɦɨɠɧɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ɩɪɚɜɢɥɨ ɧɚɯɨɠɞɟɧɢɹ 
ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɮɭɧɤɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɜɢɞɟ ɫɭɦɦɵ ɮɭɧɤɰɢɣ, ɜɟɪɧɨ 
ɞɥɹ ɫɭɦɦɵ ɧɟ ɬɨɥɶɤɨ ɞɜɭɯ ɫɥɚɝɚɟɦɵɯ, ɧɨ ɢ ɬɪёɯ ɢ ɛɨɥɟɟ. ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ 
ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ ɭ ɩ ɪ ɚ ɠ ɧ ɟ ɧ ɢ ɟ: 

ɇɚɣɬɢ ɩɟɪɜɨɨɛɪɚɡɧɵɟ ɮɭɧɤɰɢɢ: 
1) 3x

2 
+ 2x – 1; 2) 2 + 3e

x 
+ 4cos x; 3) 4 x  + sin 2x – x

4 – 3. 

Ɂɚɬɟɦ ɩɪɨɜɟɪɢɬɶ ɪɟɡɭɥɶɬɚɬ ɪɟɲɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟɦ. ȼɵɩɨɥ-
ɧɹɹ ɭɩɪɚɠɧɟɧɢɹ ɭɱɟɛɧɢɤɚ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɟɪɹɬɶ ɪɟɡɭɥɶɬɚɬ ɞɢɮɮɟɪɟɧ-
ɰɢɪɨɜɚɧɢɟɦ: ɩɪɢ ɷɬɨɦ ɭɱɚɳɢɟɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɜɬɨɪɹɸɬ ɢɡɭɱɟɧɧɵɣ ɦɚɬɟɪɢ-
ɚɥ, ɧɨ ɢ ɝɥɭɛɠɟ ɨɫɨɡɧɚɸɬ ɫɜɹɡɶ ɞɜɭɯ ɨɩɟɪɚɰɢɣ. 

ɇɚ ɩɨɫɥɟɞɧɟɦ ɭɪɨɤɟ ɩɨ ɬɟɦɟ ɦɨɠɧɨ ɩɪɟɞɥɨɠɢɬɶ ɫ ɚ ɦ ɨ ɫ ɬ ɨ ɹ ɬ ɟ ɥ ɶ -
ɧ ɭ ɸ  ɩɪɨɜɟɪɨɱɧɭɸ ɪɚɛɨɬɭ: 

1. ɇɚɣɬɢ ɜɫɟ ɩɟɪɜɨɨɛɪɚɡɧɵɟ ɮɭɧɤɰɢɢ: 

ɚ) x5 – 2x; ɛ) 
3

1 3

x x
; ɜ) 2sТЧ x + x

2
. 

Дɚ) x6 
+ 3x

2
; ɛ) 

2 4

1 2

x x
; ɜ) 3МШs x – x.] 
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2. Ⱦɥɹ ɮɭɧɤɰɢɢ f(x) = 2x + 3  [f(x) = 4x – 1Ж ɧɚɣɬɢ ɩɟɪɜɨɨɛɪɚɡɧɭɸ, 
ɝɪɚɮɢɤ ɤɨɬɨɪɨɣ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɬɨɱɤɭ M (1; 2)  [M (–1; 3)]. 

                                                                                      

3. ɇɚɣɬɢ ɩɟɪɜɨɨɛɪɚɡɧɭɸ F(x) ɮɭɧɤɰɢɢ f(x) = 
2

1

( 1)x
 + 2(x + 1)

3
  

5

2

1
( ) 4( 1)

( 1)
f x x

x
, ɟɫɥɢ F(0) = 0  [F(0) = 1]. 

4*. ɋɤɨɪɨɫɬɶ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɡɚɞɚёɬ-
ɫɹ ɮɨɪɦɭɥɨɣ V(t) = (3t + 2 t ). ɇɚɣɬɢ ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɟɫɥɢ  

S(1) = 
11

6
. (ɉɨɫɥɟɞɧɟɟ ɡɚɞɚɧɢɟ ɪɚɛɨɬɵ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ.) 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɩɚɪɚɝɪɚɮɚ ɩɨ ɭɪɨɤɚɦ ɨɬɪɚɠɟɧɨ ɜ ɬɚɛɥɢɰɟ. 

 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɜ 
ɤɥɚɫɫɟ ɢ ɞɨ-

ɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ 

1 § 55, ɡɚɞɚɱɢ 1, 2 988, 989 989 (1, 2) 
997, 998; 

ȾɆ  
§ 55  

№ 23, 24 

2 § 55, ɡɚɞɚɱɢ 1, 2 989, 992, 993 992 (3, 4) 

3 § 55, ɡɚɞɚɱɢ 1, 2 990, 991, 994, 

995 

991 (2, 5, 8) ɢɥɢ ɫɦ. 
ɬɟɤɫɬ 

 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɡɧɚɬɶ ɩɪɚɜɢɥɚ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɵɯ, ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɬɚɛɥɢɰɭ 
ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɚɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɚɤ 988, 989 (1—4).  

ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ — 993. 

 

§ 56.  ɉɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɢ ɢɧɬɟɝɪɚɥ  
(2 / 3 ɱ) 
ɐ ɟ ɥ ɶ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɹ ɤɪɢ-

ɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ, ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɩɨɧɹɬɢɟɦ ɢɧɬɟɝɪɚɥɚ, ɨɛɭɱɟɧɢɟ ɜɵ-
ɱɢɫɥɟɧɢɸ ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɜ ɩɪɨɫɬɟɣɲɢɯ ɫɥɭɱɚɹɯ; ɮɨɪ-
ɦɢɪɨɜɚɧɢɟ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ  
ɧɚɭɤɢ. 

Ɇɚɬɟɪɢɚɥ ɩɚɪɚɝɪɚɮɚ ɞɚёɬɫɹ ɧɚ ɧɚɝɥɹɞɧɨ-ɢɧɬɭɢɬɢɜɧɨɦ ɭɪɨɜɧɟ, ɩɨ-
ɷɬɨɦɭ ɭɱɢɬɟɥɸ ɧɟ ɫɥɟɞɭɟɬ ɬɪɟɛɨɜɚɬɶ ɨɬ ɭɱɚɳɢɯɫɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɤɚɤɢɯ-

ɥɢɛɨ ɪɚɫɫɭɠɞɟɧɢɣ (ɤɪɨɦɟ ɡɚɞɚɱ 1 ɢ 2), ɩɪɢɜɟɞёɧɧɵɯ ɜ ɭɱɟɛɧɢɤɟ. 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɭɱɚɳɢɟɫɹ ɞɨɥɠɧɵ ɩɨɥɭ-

ɱɢɬɶ, ɢɡɭɱɚɹ ɪɢɫɭɧɤɢ 151—156 ɭɱɟɛɧɢɤɚ (ɢɦɟɟɬ ɫɦɵɫɥ ɩɟɪɟɧɟɫɬɢ ɢɯ ɧɚ 
ɉɄ). Ʉɚɠɞɵɣ ɪɚɡ, ɜɵɞɟɥɹɹ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ, ɧɟɩɪɟɪɵɜɧɨɣ ɢ ɩɨɥɨɠɢɬɟɥɶ-
ɧɨɣ ɧɚ ɨɬɪɟɡɤɟ Дa; bЖ, ɩɪɹɦɵɟ (ɚ ɡɚɬɟɦ ɬɨɱɤɢ ɫ ɚɛɫɰɢɫɫɚɦɢ) x = a ɢ x = b, 



    

 

147 

ɨɫɶ Ox, ɭɱɚɳɢɟɫɹ ɟɳё ɢ ɟɳё ɪɚɡ ɜɵɹɜɥɹɸɬ ɨɫɨɛɟɧɧɨɫɬɢ ɮɢɝɭɪɵ, ɤɨɬɨɪɚɹ 
ɧɚɡɵɜɚɟɬɫɹ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɟɣ. ȿɫɬɟɫɬɜɟɧɧɨ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɹ ɩɥɨɳɚɞɢ ɮɢɝɭɪɵ. 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɡɚɞɚɱɭ ɜɵɱɢɫɥɟɧɢɹ ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ 
ɫ ɩɨɦɨɳɶɸ ɩɟɪɜɨɨɛɪɚɡɧɨɣ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɢɫɭɧɨɤ 80 ɜɜɟɞɟɧɢɹ ɤ 
ɞɚɧɧɨɣ ɝɥɚɜɟ. Ɍɨɝɞɚ ɭɬɜɟɪɠɞɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɯ ɡɧɚɱɟ-
ɧɢɹɯ h ɩɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɚ f(x)h, 

ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɵɦ. 
Ɏɨɪɦɭɥɚ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ ɜɜɨɞɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɫ ɬɟɪɦɢɧɨɦ «ɢɧɬɟɝɪɚɥ». ɋɧɚɱɚɥɚ ɭɱɚɳɢɟɫɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɢɧɬɟɝɪɚɥ ɤɚɤ 
ɪɚɡɧɨɫɬɶ ɡɧɚɱɟɧɢɣ ɩɟɪɜɨɨɛɪɚɡɧɵɯ ɢ ɫɥɟɞɨɦ ɜɜɨɞɹɬ ɟɝɨ ɨɛɨɡɧɚɱɟɧɢɟ ɢ ɱɬɟ-
ɧɢɟ, ɨɬɤɭɞɚ ɩɟɪɟɯɨɞɹɬ ɤ ɡɚɩɢɫɢ ɮɨɪɦɭɥɵ ɧɚɯɨɠɞɟɧɢɹ ɩɥɨɳɚɞɢ ɱɟɪɟɡ ɢɧ-
ɬɟɝɪɚɥ. 

ɇɟ ɫɥɟɞɭɟɬ ɭɫɢɥɢɜɚɬɶ ɬɪɭɞɧɨɫɬɶ ɡɧɚɤɨɦɫɬɜɚ ɫɨ ɫɬɨɥɶ ɫɥɨɠɧɵɦ ɩɨɧɹ-
ɬɢɟɦ ɢ ɡɞɟɫɶ ɠɟ ɝɨɜɨɪɢɬɶ ɨɛ ɢɧɬɟɝɪɚɥɟ ɤɚɤ ɩɪɟɞɟɥɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɫɭɦɦ: 
ɷɬɨɬ ɦɚɬɟɪɢɚɥ ɜɨɨɛɳɟ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɜɫɟɯ ɭɱɚɳɢɯɫɹ. 

Ʉɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɜ ɤɭɪɫɟ ɦɚɬɟɦɚɬɢɤɢ ɫɪɟɞɧɟɣ ɲɤɨɥɵ ɧɟɬ 
ɩɨɧɹɬɢɹ ɧɟɨɩɪɟɞɟɥёɧɧɨɝɨ ɢɧɬɟɝɪɚɥɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ 
ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɨ ɢɧɬɟɝɪɚɥɨɦ. ɂɧɬɟɝɪɚɥɶɧɚɹ ɫɭɦɦɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɨɛ-
ɳɟɦ ɜɢɞɟ (ɨɬɪɟɡɤɢ ɪɚɡɛɢɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɧɟɨɛɹɡɚɬɟɥɶɧɨ ɪɚɜɧɵɦɢ) ɢ ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɚ ɬɨɥɶɤɨ ɞɥɹ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɩɨɧɹɬɢɟɦ ɢɧɬɟɝɪɚɥɚ. 

ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ (ɟɫɥɢ ɭɱɢɬɟɥɶ ɫɱёɥ ɜɨɡɦɨɠɧɵɦ ɨɡɧɚ-
ɤɨɦɢɬɶ ɢɯ ɫ ɷɬɢɦ ɦɚɬɟɪɢɚɥɨɦ) ɩɨɧɹɥɢ, ɱɬɨ ɨɛ ɢɧɬɟɝɪɚɥɶɧɨɣ ɫɭɦɦɟ ɮɭɧɤ-
ɰɢɢ ɧɚ ɨɬɪɟɡɤɟ, ɚ ɡɚɬɟɦ ɢ ɢɧɬɟɝɪɚɥɟ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɢ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɮɭɧɤɰɢɹ ɧɟ ɬɨɥɶɤɨ ɧɟɩɪɟɪɵɜɧɚ ɢ ɩɨɥɨɠɢɬɟɥɶɧɚ, ɧɨ ɢ ɩɪɢɧɢɦɚɟɬ ɧɚ ɷɬɨɦ 
ɨɬɪɟɡɤɟ ɥɸɛɵɟ ɡɧɚɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ, ɢ ɧɭɥɶ. 

ɉɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɧɚ ɧɚɯɨɠɞɟɧɢɟ ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟ-
ɰɢɢ ɜɚɠɧɨ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ ɝɪɚɦɨɬɧɨ ɜɵɩɨɥɧɹɥɢ ɱɟɪɬёɠ ɢ ɦɨɝɥɢ ɟɝɨ ɢɫ-
ɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɪɟɲɟɧɢɹ: ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɜɵɱɢɫɥɟɧɢɟ ɢɧɬɟɝɪɚ-
ɥɚ ɜɬɨɪɢɱɧɨ, ɝɥɚɜɧɨɟ — ɜɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɢ. 

ɍɩɪɚɠɧɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ, ɨɩɪɟɞɟɥɹɸɬ ɭɪɨɜɟɧɶ 
ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɭɦɟɬɶ ɪɟɲɚɬɶ ɭɱɚɳɢɟɫɹ ɜɵɩɭɫɤɧɨɝɨ ɤɥɚɫɫɚ ɩɨ 
ɞɚɧɧɨɣ ɬɟɦɟ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ: 
 

ɇɨɦɟɪ 
ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 
(ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 56, ɜɤɥɸɱɚɹ 
ɡɚɞɚɱɢ 1 ɢ 2 

999, 1000 999 (2) 1003; 

ȾɆ § 56  
№ 13—16 2 § 56 ɩɨɥɧɨɫɬɶɸ 1000—1002 1000 (3, 5) 

 

ɉɪɢ ɧɚɥɢɱɢɢ ɜɪɟɦɟɧɢ ɩɨɥɟɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɩɪɚɠɧɟɧɢɟ 1013 ɢ  
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ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɩ ɚ ɪ ɚ ɝ ɪ ɚ ɮ ɚ  ɜɫɟ ɭɱɚɳɢɟɫɹ ɞɨɥɠ-
ɧɵ ɭɦɟɬɶ ɢɡɨɛɪɚɠɚɬɶ ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɬɪɚɩɟɰɢɸ, ɡɧɚɬɶ ɮɨɪɦɭɥɭ ɇɶɸɬɨ-
ɧɚ—Ʌɟɣɛɧɢɰɚ ɢ ɭɦɟɬɶ ɟё ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɬɚɤɢɯ ɭɩɪɚɠɧɟɧɢɣ, ɤɚɤ 
999, 1000. 

 

§ 57. ȼɵɱɢɫɥɟɧɢɟ ɢɧɬɟɝɪɚɥɨɜ  

§ 58. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɝɪɚɥɨɜ  

§ 59*. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɢɧɬɟɝɪɚɥɚ  
ɤ ɪɟɲɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ (1 / 4 ɱ) 

Ɇɚɬɟɪɢɚɥ ɷɬɢɯ ɩɚɪɚɝɪɚɮɨɜ ɧɟ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɢɡɭɱɟɧɢɹ 
ɜɫɟɦɢ ɭɱɚɳɢɦɢɫɹ ɤɥɚɫɫɨɜ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɥɢɛɨ ɪɚɫɫɦɨɬɪɟɧ 
ɧɚ ɨɡɧɚɤɨɦɢɬɟɥɶɧɨɦ ɭɪɨɜɧɟ, ɥɢɛɨ ɩɪɟɞɥɨɠɟɧ ɭɱɚɳɢɦɫɹ ɞɥɹ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨɣ ɪɚɛɨɬɵ. 

ȼ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɞɟɥɢɬɶ ɛɨɥɶɲɟ ɜɧɢ-
ɦɚɧɢɹ ɢɡɭɱɟɧɢɸ § 58 ɢ ɪɟɲɟɧɢɸ ɡɚɞɚɱ, ɧɚɩɪɢɦɟɪ 1014, 1017, 1018, 1023. 

ɉɨ ɦɚɬɟɪɢɚɥɭ § 59 ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɫɟɦɢɧɚɪ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜ-
ɤɨɣ ɭɱɚɳɢɦɢɫɹ ɫɨɨɛɳɟɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɢɡ ɩɭɧɤɬɨɜ ɬɟɤɫɬɚ ɭɱɟɛɧɢɤɚ. 

 

ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ (2 / 2 ɱ) 
ɇɚ ɷɬɢɯ ɭɪɨɤɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɧɟ ɬɨɥɶɤɨ ɩɟɪɜɨɨɛɪɚɡ-

ɧɭɸ, ɧɨ ɢ ɩɪɨɢɡɜɨɞɧɭɸ, ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɨɩɟɪɚɰɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɹɜɥɹ-
ɟɬɫɹ ɨɛɪɚɬɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ; ɪɚɫɫɦɨɬɪɟɬɶ ɡɚɞɚɱɢ, 
ɤɨɬɨɪɵɟ ɪɟɲɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. ɉɨɥɟɡɧɵɦɢ ɦɨ-
ɝɭɬ ɛɵɬɶ ɡɚɞɚɱɢ 1033, 1035, 964, 969, 970, 976 ɢ «Ɂɚɞɚɧɢɹ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
ɤ ɷɤɡɚɦɟɧɚɦ» ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ». 
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Ƚɥɚɜɚ XI. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ  
 

Ɉɫɧɨɜɧɵɟ ɰ ɟ ɥ ɢ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  ɏI — ɪɚɡɜɢɬɢɟ ɤɨɦɛɢ-
ɧɚɬɨɪɧɨɝɨ ɦɵɲɥɟɧɢɹ ɭɱɚɳɢɯɫɹ; ɡɧɚɤɨɦɫɬɜɨ ɫ ɬɟɨɪɢɟɣ ɫɨɟɞɢɧɟɧɢɣ (ɤɚɤ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɪɚɡɞɟɥɨɦ ɦɚɬɟɦɚɬɢɤɢ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ — ɫ ɚɩɩɚɪɚɬɨɦ 
ɪɟɲɟɧɢɹ ɪɹɞɚ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɡɚɞɚɱ); ɨɛɨɫɧɨɜɚɧɢɟ ɮɨɪɦɭɥɵ ɛɢɧɨɦɚ ɇɶɸ-
ɬɨɧɚ. 

ȼ Ȼɨɥɶɲɨɣ ɫɨɜɟɬɫɤɨɣ ɷɧɰɢɤɥɨɩɟɞɢɢ ɤɨɦɛɢɧɚɬɨɪɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɪɚɡɞɟɥ ɦɚɬɟɦɚɬɢɤɢ, ɢɡɭɱɚɸɳɢɣ ɧɟɤɨɬɨɪɵɟ ɨɩɟɪɚɰɢɢ ɧɚɞ ɤɨɧɟɱɧɵɦɢ 
ɦɧɨɠɟɫɬɜɚɦɢ. Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɫɱɢɬɚɸɬɫɹ ɫɥɟɞɭɸ-
ɳɢɟ: 1) ɫɨɫɬɚɜɥɟɧɢɟ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɦɧɨɠɟɫɬɜ (ɨɛɪɚɡɨɜɚɧɢɟ ɩɟɪɟɫɬɚɧɨ-
ɜɨɤ); 2) ɫɨɫɬɚɜɥɟɧɢɟ ɩɨɞɦɧɨɠɟɫɬɜ ɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ (ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɱɟ-
ɬɚɧɢɣ); 3) ɫɨɫɬɚɜɥɟɧɢɟ ɭɩɨɪɹɞɨɱɟɧɧɵɯ ɩɨɞɦɧɨɠɟɫɬɜ ɞɚɧɧɨɝɨ ɦɧɨɠɟɫɬɜɚ 
(ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɡɦɟɳɟɧɢɣ). 

ȼ Ɇɚɬɟɦɚɬɢɱɟɫɤɨɦ ɷɧɰɢɤɥɨɩɟɞɢɱɟɫɤɨɦ ɫɥɨɜɚɪɟ (Ɇ.: ɋɨɜɟɬɫɤɚɹ ɷɧ-
ɰɢɤɥɨɩɟɞɢɹ, 1988. — ɋ. 276) ɩɪɢɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɟɟ ɨɩɢɫɚɧɢɟ ɤɨɦɛɢɧɚ-
ɬɨɪɢɤɢ: 

«Ʉɨɦɛɢɧɚɬɨɪɧɵɣ ɚɧɚɥɢɡ, ɤɨɦɛɢɧɚɬɨɪɧɚɹ ɦɚɬɟɦɚɬɢɤɚ, ɤ ɨ ɦ ɛ ɢ ɧ ɚ -
ɬ ɨ ɪ ɢ ɤ ɚ  — ɪɚɡɞɟɥ ɦɚɬɟɦɚɬɢɤɢ, ɩɨɫɜɹɳёɧɧɵɣ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɜɵɛɨɪɚ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɧɟɤɨɬɨɪɨɝɨ, ɨɛɵɱɧɨ ɤɨɧɟɱɧɨɝɨ, ɦɧɨɠɟɫɬɜɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ. Ʉɚɠɞɨɟ ɬɚɤɨɟ ɩɪɚɜɢɥɨ ɨɩɪɟɞɟɥɹɟɬ 
ɫɩɨɫɨɛ ɩɨɫɬɪɨɟɧɢɹ ɧɟɤɨɬɨɪɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɷɥɟɦɟɧɬɨɜ ɢɫɯɨɞɧɨɝɨ ɦɧɨ-
ɠɟɫɬɜɚ, ɧɚɡɵɜɚɟɦɨɣ ɤɨɦɛɢɧɚɬɨɪɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ. ɉɨɷɬɨɦɭ ɦɨɠɧɨ ɫɤɚ-
ɡɚɬɶ, ɱɬɨ ɰɟɥɶɸ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɤɨɧɮɢ-
ɝɭɪɚɰɢɣ, ɜ ɱɚɫɬɧɨɫɬɢ ɜɨɩɪɨɫɵ ɢɯ ɫɭɳɟɫɬɜɨɜɚɧɢɹ, ɚɥɝɨɪɢɬɦɵ ɩɨɫɬɪɨɟɧɢɹ, 
ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɩɟɪɟɱɢɫɥɟɧɢɟ. ɉɪɢɦɟɪɚɦɢ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɤɨɧɮɢɝɭɪɚ-
ɰɢɣ ɹɜɥɹɸɬɫɹ ɩɟɪɟɫɬɚɧɨɜɤɢ, ɪɚɡɦɟɳɟɧɢɹ ɢ ɫɨɱɟɬɚɧɢɹ; ɛɥɨɤ-ɫɯɟɦɵ ɢ ɥɚ-
ɬɢɧɫɤɢɟ ɤɜɚɞɪɚɬɵ. 

ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ ɢ ɪɚɡɜɢɬɢɟ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɲɥɨ 
ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɪɚɡɜɢɬɢɟɦ ɞɪɭɝɢɯ ɪɚɡɞɟɥɨɜ ɦɚɬɟɦɚɬɢɤɢ, ɬɚɤɢɯ, ɤɚɤ ɚɥɝɟɛɪɚ, 
ɬɟɨɪɢɹ ɱɢɫɟɥ, ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɫ ɤɨɬɨɪɵɦɢ ɤɨɦɛɢɧɚɬɨɪɧɵɣ ɚɧɚɥɢɡ 
ɬɟɫɧɨ ɫɜɹɡɚɧ. ȿɳё ɦɚɬɟɦɚɬɢɤɚɦ Ⱦɪɟɜɧɟɝɨ ȼɨɫɬɨɤɚ ɛɵɥɢ ɢɡɜɟɫɬɧɵ ɮɨɪɦɭ-
ɥɚ, ɜɵɪɚɠɚɸɳɚɹ ɱɢɫɥɨ ɫɨɱɟɬɚɧɢɣ ɱɟɪɟɡ ɛɢɧɨɦɢɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɢ 
ɮɨɪɦɭɥɚ ɛɢɧɨɦɚ ɇɶɸɬɨɧɚ ɫ ɧɚɬɭɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ n. ɋ ɦɢɫɬɢɱɟɫɤɢɦɢ 
ɰɟɥɹɦɢ ɢɡɭɱɚɥɢɫɶ ɦɚɝɢɱɟɫɤɢɟ ɤɜɚɞɪɚɬɵ 3-ɝɨ ɩɨɪɹɞɤɚ. Ɋɨɠɞɟɧɢɟ ɤɨɦɛɢɧɚ-
ɬɨɪɢɤɢ ɤɚɤ ɪɚɡɞɟɥɚ ɦɚɬɟɦɚɬɢɤɢ ɫɜɹɡɚɧɨ ɫ ɬɪɭɞɚɦɢ Ȼ. ɉɚɫɤɚɥɹ ɢ ɉ. Ɏɟɪɦɚ 
ɩɨ ɬɟɨɪɢɢ ɚɡɚɪɬɧɵɯ ɢɝɪ. ɗɬɢ ɬɪɭɞɵ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɫɧɨɜɭ ɬɟɨɪɢɢ ɜɟɪɨɹɬ-
ɧɨɫɬɟɣ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɫɨɞɟɪɠɚɥɢ ɩɪɢɧɰɢɩɵ ɨɩɪɟɞɟɥɟɧɢɹ ɱɢɫɥɚ ɤɨɦɛɢɧɚ-
ɰɢɣ ɷɥɟɦɟɧɬɨɜ ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ. 

Ȼɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɦɟɬɨɞɨɜ ɛɵɥ ɫɞɟɥɚɧ  
Ƚ. Ʌɟɣɛɧɢɰɟɦ, ə. Ȼɟɪɧɭɥɥɢ, Ʌ. ɗɣɥɟɪɨɦ. ɋ 50-ɯ ɝɨɞɨɜ ɏɏ ɜ. ɢɧɬɟɪɟɫ ɤ 
ɤɨɦɛɢɧɚɬɨɪɢɤɟ ɜɨɡɪɨɠɞɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɛɭɪɧɵɦ ɪɚɡɜɢɬɢɟɦ ɤɢɛɟɪɧɟɬɢɤɢ, 
ɞɢɫɤɪɟɬɧɨɣ ɦɚɬɟɦɚɬɢɤɢ, ɬɟɨɪɢɢ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɬɟɨɪɢɢ ɢɧɮɨɪɦɚɰɢɢ.  
ɇɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɤɚɡɵɜɚɸɬ 
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ɜɥɢɹɧɢɟ ɞɜɚ ɮɚɤɬɨɪɚ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɜɵɛɨɪ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫ 
ɞɪɭɝɨɣ — ɮɨɪɦɭɥɢɪɨɜɤɚ ɰɟɥɟɣ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɡɚɜɢɫɹɳɚɹ ɜ ɤɨɧɟɱɧɨɦ ɫɱёɬɟ 
ɨɬ ɫɥɨɠɧɨɫɬɢ ɢɡɭɱɚɟɦɵɯ ɨɛɴɟɤɬɨɜ. ȿɫɥɢ ɢɫɫɥɟɞɭɟɦɚɹ ɤɨɦɛɢɧɚɬɨɪɧɚɹ 
ɤɨɧɮɢɝɭɪɚɰɢɹ ɢɦɟɟɬ ɫɥɨɠɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɨ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɜɵɹɜɥɟɧɢɟ ɭɫɥɨɜɢɣ ɟё ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɩɨɫɬɪɨɟ-
ɧɢɹ...» 

ɂɡ ɜɫɟɝɨ ɦɧɨɝɨɨɛɪɚɡɢɹ ɜɨɩɪɨɫɨɜ, ɤɨɬɨɪɵɦɢ ɡɚɧɢɦɚɟɬɫɹ ɤɨɦɛɢɧɚɬɨ-
ɪɢɤɚ, ɜ ɫɨɞɟɪɠɚɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɚɪɲɟɣ ɲɤɨɥɵ ɫɟɝɨɞɧɹ ɜɤɥɸɱɚɟɬɫɹ ɥɢɲɶ 
ɬɟɨɪɢɹ ɫɨɟɞɢɧɟɧɢɣ — ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ, ɧɚɡɵɜɚɸɳɢɯɫɹ ɩɟ-
ɪɟɫɬɚɧɨɜɤɚɦɢ, ɪɚɡɦɟɳɟɧɢɹɦɢ ɢ ɫɨɱɟɬɚɧɢɹɦɢ. ɉɪɢɱёɦ ɨɛɹɡɚɬɟɥɶɧɵɦɢ ɞɥɹ 
ɢɡɭɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɥɢɲɶ ɫɨɟɞɢɧɟɧɢɹ ɛɟɡ ɩɨɜɬɨɪɟɧɢɣ — ɫɨɟɞɢɧɟɧɢɹ, ɫɨ-
ɫɬɚɜɥɹɟɦɵɟ ɩɨ ɨɩɪɟɞɟɥёɧɧɵɦ ɩɪɚɜɢɥɚɦ ɢɡ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɪɢɦɟ-
ɪɚɦɢ ɡɚɞɚɱ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɨɩɪɟɞɟɥёɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɸɬɫɹ, ɧɚɩɪɢ-
ɦɟɪ, ɫɥɟɞɭɸɳɢɟ: 

1. Ɂɚɞɚɱɚ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɩɟɪɟɫɬɚɧɨɜɨɤ ɢɡ ɩɹɬɢ ɷɥɟɦɟɧɬɨɜ (P5). 

ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɚɫɫɬɚɜɢɬɶ ɧɚ ɩɨɥɤɟ ɩɹɬɶ ɪɚɡɥɢɱɧɵɯ 
ɤɧɢɝ? (Ɉ ɬ ɜ ɟ ɬ. 120.) 

2. Ɂɚɞɚɱɢ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɪɚɡɦɟɳɟɧɢɣ ɢɡ ɱɟɬɵɪёɯ ɩɨ ɞɜɚ 2
4( ).A    

1) ɋɤɨɥɶɤɨ ɫɭɳɟɫɬɜɭɟɬ ɜɚɪɢɚɧɬɨɜ ɧɚɡɧɚɱɟɧɢɹ ɝɥɚɜɧɨɝɨ ɛɭɯɝɚɥɬɟɪɚ ɢ 
ɟɝɨ ɡɚɦɟɫɬɢɬɟɥɹ ɢɡ ɱɟɬɜɟɪɵɯ ɩɪɟɬɟɧɞɟɧɬɨɜ ɧɚ ɷɬɢ ɞɨɥɠɧɨɫɬɢ?  
(Ɉ ɬ ɜ ɟ ɬ. 12.) 

2) ɋɤɨɥɶɤɨ ɪɚɡɥɢɱɧɵɯ ɞɜɭɡɧɚɱɧɵɯ ɱɢɫɟɥ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɫ ɩɨɦɨɳɶɸ 
ɰɢɮɪ 5, 6, 7, 8, ɢɫɩɨɥɶɡɭɹ ɤɚɠɞɭɸ ɢɡ ɧɢɯ ɜ ɡɚɩɢɫɢ ɧɟ ɛɨɥɟɟ ɨɞɧɨɝɨ ɪɚɡɚ? 
(Ɉ ɬ ɜ ɟ ɬ. 12.) 

3. Ɂɚɞɚɱɚ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɫɨɱɟɬɚɧɢɣ ɢɡ ɱɟɬɵɪёɯ ɩɨ ɞɜɚ 
2
4( ).C  

ɋɤɨɥɶɤɨ ɫɭɳɟɫɬɜɭɟɬ ɜɚɪɢɚɧɬɨɜ ɜɵɛɨɪɚ ɞɜɨɢɯ ɱɟɥɨɜɟɤ ɞɥɹ ɭɱɚɫɬɢɹ ɜ 
ɤɨɧɮɟɪɟɧɰɢɢ ɢɡ ɱɢɫɥɚ ɱɟɬɜɟɪɵɯ ɩɪɟɬɟɧɞɟɧɬɨɜ? (Ɉ ɬ ɜ ɟ ɬ. 6.) 

Ⱦɥɹ ɩɨɞɫɱёɬɚ ɱɢɫɥɚ ɫɨɟɞɢɧɟɧɢɣ ɤɚɠɞɨɝɨ ɜɢɞɚ ɫ ɩɨɦɨɳɶɸ ɩɪɚɜɢɥɚ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɷɬɨɣ ɝɥɚɜɟ ɜɵɜɨɞɹɬɫɹ ɮɨɪɦɭɥɵ 
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ɝɞɟ n! = 1 · 2 · 3 · ... · (n – 1) · n — ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɟɪɜɵɯ n ɧɚɬɭɪɚɥɶɧɵɯ ɱɢ-
ɫɟɥ; ɩɪɢ ɷɬɨɦ ɞɨɨɩɪɟɞɟɥɹɸɬɫɹ 1! = 1 ɢ 0! = 1. Ⱦɥɹ ɭɱɚɳɢɯɫɹ (ɩɨɫɥɟ ɡɧɚ-
ɤɨɦɫɬɜɚ ɫ ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɬɪɟɦɹ ɜɢɞɚɦɢ ɫɨɟɞɢɧɟɧɢɣ) ɩɪɢ ɪɟɲɟɧɢɢ ɤɨɧ-
ɤɪɟɬɧɨɣ ɡɚɞɚɱɢ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɫɬɚɧɨɜɢɬɫɹ ɩɨɞɜɟɞɟɧɢɟ ɭɫɥɨɜɢɹ ɩɨɞ 
ɤɨɧɤɪɟɬɧɵɣ ɬɢɩ ɫɨɟɞɢɧɟɧɢɹ. Ɉɛɵɱɧɨ ɡɚɞɚɱɢ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɩɟɪɟɫɬɚɧɨ-
ɜɨɤ ɭɱɚɳɢɟɫɹ ɥɟɝɤɨ ɭɡɧɚɸɬ. Ⱥ ɨɬɥɢɱɚɬɶ ɡɚɞɚɱɢ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɪɚɡɦɟɳɟ-
ɧɢɣ ɨɬ ɡɚɞɚɱ ɧɚ ɩɨɞɫɱёɬ ɱɢɫɥɚ ɫɨɱɟɬɚɧɢɣ ɫɥɚɛɵɦ ɭɱɚɳɢɦɫɹ ɱɚɫɬɨ ɛɵɜɚɟɬ 
ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. ɍɱɢɬɟɥɸ ɩɪɢɯɨɞɢɬɫɹ ɧɟɪɟɞɤɨ ɩɪɢɞɭɦɵɜɚɬɶ ɦɧɟɦɨɧɢɱɟ-
ɫɤɢɟ ɩɨɞɫɤɚɡɤɢ ɞɥɹ ɬɚɤɨɣ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ. ɇɚɩɪɢɦɟɪ, ɱɬɨɛɵ ɭɱɚɳɢɟɫɹ 
ɩɨɧɹɥɢ, ɱɬɨ ɪɚɡɦɟɳɟɧɢɹ — ɷɬɨ ɭɩɨɪɹɞɨɱɟɧɧɵɟ ɦɧɨɠɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ, 
ɦɨɠɧɨ «ɩɪɢɜɹɡɚɬɶ» ɬɟɪɦɢɧ ɪɚɡɦɟɳɟɧɢɹ ɤ ɫɥɨɜɨɫɨɱɟɬɚɧɢɹɦ ɜɢɞɚ ɪɚɡɦɟ-
ɳɟɧɢɟ (ɱɟɝɨ-ɥɢɛɨ; ɝɞɟ-ɥɢɛɨ) ɩɨ ɩɨɪɹɞɤɭ. ɗɮɮɟɤɬɢɜɧɵɦ ɞɥɹ ɷɬɨɣ ɠɟ ɰɟɥɢ 
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ɛɵɜɚɟɬ ɧɚɩɨɦɢɧɚɧɢɟ ɬɨɝɨ, ɱɬɨ ɩɟɪɟɫɬɚɧɨɜɤɢ — ɷɬɨ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɪɚɡ-
ɦɟɳɟɧɢɣ. 

Ɋɟɲɚɹ ɩɪɢɤɥɚɞɧɭɸ (ɬɟɤɫɬɨɜɭɸ) ɤɨɦɛɢɧɚɬɨɪɧɭɸ ɡɚɞɚɱɭ ɧɚ ɩɨɞɫɱёɬ 
ɱɢɫɥɚ ɫɨɟɞɢɧɟɧɢɣ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɭɱɟɧɢɤ ɞɨɥɠɟɧ ɜɵɹɫɧɢɬɶ — ɪɚɡɧɵɟ 
ɢɥɢ ɨɞɢɧɚɤɨɜɵɟ, ɩɨ ɫɭɬɢ, ɩɨɥɭɱɚɸɬɫɹ ɫɨɟɞɢɧɟɧɢɹ, ɟɫɥɢ ɩɨɦɟɧɹɬɶ ɜ ɧɢɯ 
ɩɨɪɹɞɨɤ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ. 

ɉɨɦɢɦɨ ɩɪɚɜɢɥɚ ɩɪɨɢɡɜɟɞɟɧɢɹ (ɩɟɪɜɨɟ ɡɧɚɤɨɦɫɬɜɨ ɫ ɤɨɬɨɪɵɦ  
ɩɪɨɢɡɨɲɥɨ ɭ ɭɱɚɳɢɯɫɹ ɜ 7 ɤɥɚɫɫɟ, ɩɨɜɬɨɪɧɨɟ — ɜ 9 ɤɥɚɫɫɟ ɩɪɢ ɪɟɲɟɧɢɢ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɡɚɞɚɱ) ɜ ɤɨɦɛɢɧɚɬɨɪɢɤɟ ɨɫɧɨɜɧɵɦ ɫɱɢɬɚɟɬ-
ɫɹ ɢ ɩɪɚɜɢɥɨ ɫɭɦɦɵ, ɤɨɬɨɪɨɟ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ: «ȿɫɥɢ ɧɟɤɨɬɨɪɵɣ ɷɥɟɦɟɧɬ ɦɨɠɧɨ ɜɵɛɪɚɬɶ n ɫɩɨɫɨɛɚɦɢ, ɚ ɞɪɭɝɨɣ ɷɥɟ-
ɦɟɧɬ ɦɨɠɧɨ ɜɵɛɪɚɬɶ m ɫɩɨɫɨɛɚɦɢ, ɬɨ ɜɵɛɪɚɬɶ ɥɢɛɨ ɩɟɪɜɵɣ, ɥɢɛɨ ɜɬɨɪɨɣ 
ɷɥɟɦɟɧɬ ɦɨɠɧɨ n + m ɫɩɨɫɨɛɚɦɢ». Ɉɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɚɜɢɥɚ 
ɫɭɦɦɵ ɜ ɞɚɧɧɨɣ ɮɨɪɦɭɥɢɪɨɜɤɟ (ɟɫɥɢ ɭɱɢɬɟɥɶ ɪɟɲɢɬ ɫ ɧɟɣ ɩɨɡɧɚɤɨɦɢɬɶ 
ɭɱɚɳɢɯɫɹ ɫɢɥɶɧɨɝɨ ɤɥɚɫɫɚ) ɧɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɧɢ ɨɞɢɧ ɢɡ 
ɫɩɨɫɨɛɨɜ ɜɵɛɨɪɚ ɩɟɪɜɨɝɨ ɷɥɟɦɟɧɬɚ ɧɟ ɫɨɜɩɚɥ ɫ ɤɚɤɢɦ-ɥɢɛɨ ɫɩɨɫɨɛɨɦ ɜɵ-
ɛɨɪɚ ɜɬɨɪɨɝɨ ɷɥɟɦɟɧɬɚ. ȿɫɥɢ ɬɚɤɨɟ ɫɨɜɩɚɞɟɧɢɟ ɢɦɟɟɬɫɹ, ɬɨ ɩɪɚɜɢɥɨ ɫɭɦɦɵ 
ɧɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ, ɬɚɤ ɤɚɤ ɱɢɫɥɨ ɫɩɨɫɨɛɨɜ ɜɵɛɨɪɚ ɛɭɞɟɬ ɪɚɜɧɨ n + m – k, 
ɝɞɟ k — ɱɢɫɥɨ ɫɨɜɩɚɞɟɧɢɣ. ɉɪɚɜɢɥɨ ɫɭɦɦɵ ɜ ɝɥɚɜɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ, 
ɬɚɤ ɤɚɤ ɪɟɲɟɧɢɟ ɡɚɞɚɱ ɧɚ ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ (ɛɟɡ ɫɩɟɰɢɚɥɶɧɨɝɨ ɡɧɚɤɨɦɫɬɜɚ ɫ 
ɩɪɚɜɢɥɨɦ) ɧɟ ɜɵɡɵɜɚɟɬ ɡɚɬɪɭɞɧɟɧɢɣ ɞɚɠɟ ɭ ɫɥɚɛɵɯ ɭɱɚɳɢɯɫɹ. ɉɪɢɜɟɞёɦ 
ɩɪɢɦɟɪ ɡɚɞɚɱɢ, ɪɟɲɚɟɦɨɣ ɫ ɩɨɦɨɳɶɸ ɤɨɦɛɢɧɚɬɨɪɧɨɝɨ ɩɪɚɜɢɥɚ ɫɭɦɦɵ:  
«ȼ ɤɥɚɫɫɟ 10 ɞɟɜɨɱɟɤ ɢ 12 ɦɚɥɶɱɢɤɨɜ. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɢɡ ɭɱɚɳɢɯɫɹ 
ɤɥɚɫɫɚ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɨɞɧɨɝɨ ɞɟɠɭɪɧɨɝɨ ɩɨ ɫɬɨɥɨɜɨɣ?» (Ɉ ɬ ɜ ɟ ɬ. 22.) 

ɋɮɨɪɦɭɥɢɪɭɟɦ ɨɫɧɨɜɧɵɟ ɰɟɥɢ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɣ ɝɥɚɜɵ. 
ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɣ ɩɟɪɟɫɬɚɧɨɜɨɤ, ɪɚɡɦɟɳɟɧɢɣ ɢ ɫɨɱɟɬɚɧɢɣ; 
— ɨɛɭɱɟɧɢɟ ɪɟɲɟɧɢɸ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɫɜɨɞɹɳɢɯ-

ɫɹ ɤ ɩɨɞɫɱёɬɭ ɱɢɫɥɚ ɩɟɪɟɫɬɚɧɨɜɨɤ, ɪɚɡɦɟɳɟɧɢɣ ɢ ɫɨɱɟɬɚɧɢɣ; 
— ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɬɪɟɭɝɨɥɶɧɢɤɚ ɉɚɫɤɚɥɹ; 
— ɨɛɭɱɟɧɢɟ ɜɨɡɜɟɞɟɧɢɸ ɞɜɭɱɥɟɧɨɜ ɜ ɧɚɬɭɪɚɥɶɧɭɸ ɫɬɟɩɟɧɶ ɫ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥɵ ɇɶɸɬɨɧɚ. 
Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɧɚɯɨɞɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ 

ɡɚɞɚɱ, ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɰɟɥɟɣ; 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɫɚɦɨɨɰɟɧɤɢ ɫɜɨɟɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
— ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ ɨɞɧɨɤɥɚɫɫɧɢɤɚɦɢ ɢ 

ɭɱɢɬɟɥɹɦɢ; 
— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɫɬɪɨɢɬɶ ɥɨɝɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɹ ɭɬɜɟɪɠɞɟɧɢɣ; 
— ɪɚɫɲɢɪɟɧɢɟ ɡɧɚɧɢɣ ɨ ɮɨɪɦɚɥɶɧɵɯ ɹɡɵɤɚɯ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ 

ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. 
Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɟɥɨɫɬɧɨɝɨ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨ-

ɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ; 
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— ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜ ɥɢɱɧɨɫɬɧɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɫɚɦɨɜɨɫɩɢɬɚɧɢɹ, ɝɨ-
ɬɨɜɧɨɫɬɢ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɬɜɨɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

— ɪɚɡɜɢɬɢɟ ɤɨɦɦɭɧɢɤɚɬɢɜɧɵɯ ɤɚɱɟɫɬɜ ɥɢɱɧɨɫɬɢ; 
— ɩɨɦɨɳɶ ɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɢ ɭɱɚɳɢɯɫɹ ɢ ɩɨɞɝɨɬɨɜɤɚ ɤ 

ɨɫɨɡɧɚɧɧɨɦɭ ɜɵɛɨɪɭ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɮɢɥɹ ɨɛɭɱɟɧɢɹ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼ ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  X I  ɜɫɟ ɭɱɚɳɢɟɫɹ 
ɞɨɥɠɧɵ ɧɚɭɱɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɵ ɩɨɞɫɱёɬɚ ɱɢɫɥɚ ɪɚɡɥɢɱɧɵɯ ɜɢ-
ɞɨɜ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 1043—1047, 1059—
1062, 1065 (1, 3), 1072—1075, 1080—1083; ɞɨɥɠɧɵ ɧɚɭɱɢɬɶɫɹ ɡɚɩɢɫɢ 
ɪɚɡɥɨɠɟɧɢɹ ɛɢɧɨɦɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 1092. Ɋɚɫɩɪɟɞɟ-
ɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɝɥɚɜɵ ɩɨ ɭɪɨɤɚɦ (ɩɨ I ɜɚɪɢɚɧɬɭ ɩɪɨɝɪɚɦɦɵ) 
ɦɨɠɟɬ ɛɵɬɶ ɬɚɤɢɦ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɢɠɟ ɜ ɬɚɛɥɢɰɟ. ɇɚ ɷɬɢɯ ɭɪɨɤɚɯ ɪɟɤɨ-
ɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɭɩɪɚɠɧɟɧɢɹ ɤ ɝɥɚɜɟ IX ɢɡ «Ⱦɢɞɚɤɬɢɱɟɫɤɢɯ ɦɚɬɟ-
ɪɢɚɥɨɜ». 

 

ɇɨɦɟɪ 

ɭɪɨɤɚ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 

(ɜ ɤɥɚɫɫɟ ɢ ɞɨɦɚ) 
ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 

ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥ-
ɧɢ-

ɬɟɥɶɧɵɟ 

1 § 60 (ɩɨɜɬɨɪɟ-
ɧɢɟ ɢɡɭɱɟɧɧɨɝɨ 
ɜ ɨɫɧɨɜɧɨɣ 
ɲɤɨɥɟ) 
 

 

 

§ 61 

ɍɫɬɧɨ (ɫ ɮɪɨɧɬɚɥɶɧɵɦ 
ɨɛɫɭɠɞɟɧɢɟɦ):  
1043—1046, 1047, 

1048; ɛɟɡ ɨɛɹɡɚɬɟɥɶɧɨ-
ɝɨ ɞɨɜɟɞɟɧɢɹ ɞɨ ɱɢ-
ɫɥɨɜɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 

1049—1055, 

1050—1052 (ɩɪɨɩɟ-
ɞɟɜɬɢɤɚ ɦɚɬɟɪɢɚɥɚ  
§ 61); 1059—1065, 

1068—1070 

1052, 1055 

 

 

 

 

 

 

1062—1063 (3), 

1064 (3, 7), 1065  

(3, 7) 

1056—1058 

 

 

 

 

 

 

1066, 

1067, 

1071 

2 § 62, ɞɨ ɡɚɞɚɱɢ 
3 

1072—1076 1072 (7)  

3 § 62: ɡɚɞɚɱɢ 3, 

4 

1077, 1078 1.  ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ 
ɜɵɪɚɠɟɧɢɹ: 

1) 

3 2
8 7

3
7

A A

A
; 

2) 

3 2
4 5

3
6

A A

A
 

2.  Ɋɟɲɢɬɶ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ m ɭɪɚɜɧɟɧɢɟ: 

1) 
2 90mA ; 

2)
4 3

214m mA A  

1079 

4 §  63  ɞɨ  ɫɜɨɣɫ
ɬɜɚ 1 

1080—1086, 1088 1080 (7, 15) 1087 

5 § 63: ɫɜɨɣɫɬɜɚ 
1 ɢ 2, ɡɚɞɚɱɚ 3 

1089—1091 ɉɪɨɜɟɪɨɱɧɚɹ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ 

1109 
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ɩɨ ɜɚɪɢɚɧɬɚɦ ɧɚ 10 
ɦɢɧ: 
1. ɇɚɣɬɢ ɡɧɚɱɟɧɢɟ 
ɜɵɪɚɠɟɧɢɹ: 

14 15
16 16C C    

12 13
14 14C C . 

2. ɋɤɨɥɶɤɢɦɢ ɫɩɨɫɨ-
ɛɚɦɢ ɦɨɠɧɨ ɢɡ 7 
ɢɦɟɸɳɢɯɫɹ ɪɨɡ 
ɜɵɛɪɚɬɶ 3 ɞɥɹ ɩɨ-
ɞɚɪɤɚ? Дɋɤɨɥɶɤɢɦɢ 
ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ 
ɞɚɬɶ ɢɦɟɧɚ ɞɜɨɢɦ 
ɪɨɞɢɜɲɢɦɫɹ ɛɥɢɡɧɟ-
ɰɚɦ-ɦɚɥɶɱɢɤɚɦ, 
ɜɵɛɢɪɚɹ ɢɯ ɢɡ 7 
ɩɨɧɪɚɜɢɜɲɢɯɫɹ 
ɢɦёɧ?Ж 

6 § 64 ɞɨ ɡɚɞɚɱɢ 
2 

1105, 1092, 1106 1092 (9), 1106 (3) 1113 

7 § 64: ɡɚɞɚɱɚ 2 1093, 1094 ɉɪɨɜɟɪɨɱɧɚɹ ɪɚɛɨɬɚ 
ɩɨ ɡɚɞɚɱɚɦ ɪɭɛɪɢɤɢ 
«ɉɪɨɜɟɪɶ ɫɟɛɹ!»  

(ɫ. 334) 

1094, 

1096 

(ɩɨɫɥɟ 
ɪɚɡɛɨɪɚ 
ɡɚɞɚɱɢ 3 
ɬɟɤɫɬɚ 
ɩɚɪɚ-

ɝɪɚɮɚ) 
8 § 60—64: 

ɨɛɨɛɳɟɧɢɟ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚ-
ɰɢɹ ɡɧɚɧɢɣ, 
ɭɦɟɧɢɣ 

ɂɡ ɭɩɪɚɠɧɟɧɢɣ ɤ ɝɥɚɜɟ: 1097—1113 (ɩɨɫɥɟ 
ɚɧɚɥɢɡɚ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɩɪɨɲɥɨɝɨ 
ɭɪɨɤɚ) 

1114 

9 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 11 
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Ƚɥɚɜɚ БII. Эɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ  
(11 / 13 ɱ) 
 

Ɉɫɧɨɜɧɚɹ  ɰɟɥɶ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ  — ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɟɪɨɹɬɧɨɫɬ-
ɧɨɝɨ ɦɵɲɥɟɧɢɹ ɭɱɚɳɢɯɫɹ; ɡɧɚɤɨɦɫɬɜɨ ɫ ɨɫɧɨɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɬɟɨɪɢɢ 
ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟ-
ɧɢɸ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɨɛɵɬɢɣ ɜ ɨɩɵɬɚɯ ɫ ɨɱɟɜɢɞɧɵɦɢ (ɢɥɢ ɥɟɝɤɨ ɜɵɱɢɫɥɹɟ-
ɦɵɦɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɵɯ ɡɧɚɧɢɣ) ɪɚɜɧɨɜɟɪɨɹɬɧɵɦɢ ɢɫɯɨɞɚɦɢ. 

Ɂɚɞɚɱɢ, ɤɨɬɨɪɵɟ, ɜ ɨɫɧɨɜɧɨɦ ɭɱɚɳɢɟɫɹ ɪɟɲɚɥɢ ɜ ɤɭɪɫɟ ɦɚɬɟɦɚɬɢɤɢ, 
ɩɪɟɞɩɨɥɚɝɚɥɢ ɤɨɧɤɪɟɬɧɵɟ ɞɟɣɫɬɜɢɹ ɢ ɢɯ ɨɞɧɨɡɧɚɱɧɵɣ ɪɟɡɭɥɶɬɚɬ. Ɉɞɧɚɤɨ 
ɟɫɬɶ ɛɨɥɶɲɨɣ ɤɪɭɝ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱ-
ɧɵɯ ɧɚɭɤɚɯ, ɬɟɯɧɢɤɟ, ɩɪɢɤɥɚɞɧɵɯ ɡɧɚɧɢɹɯ, ɧɨ ɜ ɤɨɬɨɪɵɯ ɪɟɡɭɥɶɬɚɬ ɞɟɣɫɬ-
ɜɢɹ ɧɟ ɨɩɪɟɞɟɥёɧ ɨɞɧɨɡɧɚɱɧɨ. ɍɱɚɳɢɟɫɹ, ɡɧɚɤɨɦɢɜɲɢɟɫɹ ɫ ɧɟɤɨɬɨɪɵɦɢ 
ɜɨɩɪɨɫɚɦɢ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ, ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɩɪɨ-
ɫɬɟɣɲɢɣ ɩɪɢɦɟɪ: ɟɫɥɢ ɩɨɞɛɪɨɫɢɬɶ ɦɨɧɟɬɭ, ɬɨ ɧɟɥɶɡɹ ɬɨɱɧɨ ɫɤɚɡɚɬɶ, ɤɚɤɨɣ 
ɫɬɨɪɨɧɨɣ ɜɜɟɪɯ ɨɧɚ ɭɩɚɞёɬ — ɨɪɥɨɦ ɢɥɢ ɪɟɲɤɨɣ. Ɂɞɟɫɶ ɪɟɡɭɥɶɬɚɬ ɞɟɣɫɬ-
ɜɢɹ (ɩɨɞɛɪɚɫɵɜɚɧɢɹ ɦɨɧɟɬɵ) ɧɟ ɨɩɪɟɞɟɥёɧ ɨɞɧɨɡɧɚɱɧɨ. Ɇɨɠɟɬ ɩɨɤɚɡɚɬɶ-
ɫɹ, ɱɬɨ ɜ ɷɬɨɣ ɡɚɞɚɱɟ ɢ ɜ ɚɧɚɥɨɝɢɱɧɵɯ ɟɣ ɧɟɬ ɧɢɤɚɤɨɝɨ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɪɟ-
ɡɭɥɶɬɚɬɚ. Ɉɞɧɚɤɨ ɷɬɨ ɧɟ ɬɚɤ. Ⱦɚɠɟ ɢɝɪɨɜɚɹ ɩɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢ 
ɛɨɥɶɲɨɦ ɱɢɫɥɟ ɛɪɨɫɤɨɜ ɩɪɢɦɟɪɧɨ ɜ ɩɨɥɨɜɢɧɟ ɫɥɭɱɚɟɜ ɜɵɩɚɞɚɟɬ ɨɪёɥ, ɚ ɜ 
ɩɨɥɨɜɢɧɟ — ɪɟɲɤɚ. Ⱥ ɷɬɨ ɭɠɟ ɫɜɨɟɨɛɪɚɡɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. 

ȿɳё ɨɞɢɧ ɩɪɢɦɟɪ ɢɡ ɪɟɚɥɶɧɨɣ ɩɪɚɤɬɢɤɢ: ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɞɟɬɚɥɟɣ ɧɚ 
ɫɬɚɧɤɟ-ɚɜɬɨɦɚɬɟ ɪɚɡɦɟɪɵ ɩɨɥɭɱɚɟɦɵɯ ɞɟɬɚɥɟɣ ɛɭɞɭɬ ɤɨɥɟɛɚɬɶɫɹ ɨɤɨɥɨ 
ɧɟɤɨɬɨɪɨɝɨ ɡɧɚɱɟɧɢɹ. Ʉɨɥɟɛɚɧɢɹ ɧɨɫɹɬ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ. Ɉɞɧɚɤɨ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɜ ɛɨɥɶɲɢɯ ɩɚɪɬɢɹɯ ɞɟɬɚɥɟɣ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɫɬɪɨɝɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ: ɫɪɟɞɧɢɟ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɟɣ ɜ ɪɚɡɧɵɯ ɩɚɪ-
ɬɢɹɯ ɨɤɚɡɵɜɚɸɬɫɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɪɚɜɧɵɦɢ; ɨɬɤɥɨɧɟɧɢɹ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɜɟɥɢɱɢɧɵ ɪɚɡɦɟɪɚ ɨɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɬɚɤɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɪɚɡɧɵɯ ɩɚɪ-
ɬɢɹɯ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɨ ɱɚɫɬɨ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɟ ɜɢɞɵ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɢɦ ɩɨɞɨɛɧɵɟ, ɜɫɬɪɟɱɚɸ-
ɳɢɟɫɹ ɜ ɦɚɫɫɨɜɵɯ ɫɥɭɱɚɣɧɵɯ ɹɜɥɟɧɢɹɯ, ɢɡɭɱɚɸɬɫɹ ɬɟɨɪɢɟɣ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

ȼɩɟɪɜɵɟ ɬɚɤɨɝɨ ɪɨɞɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɛɵɥɢ ɡɚɦɟɱɟɧɵ ɩɪɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɚɡɚɪɬɧɵɦɢ ɢɝɪɚɦɢ, ɜ ɨɫɧɨɜɧɨɦ ɫ ɢɝɪɨɣ ɜ ɤɨɫɬɢ ɜ  
ɏVII ɜ. (ɨ ɱёɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɧɚɭɱɧɵɟ ɩɨɢɫɤɢ ɬɨɝɨ ɜɪɟɦɟɧɢ ɦɚɬɟɦɚɬɢ-
ɤɨɜ ɉ. Ɏɟɪɦɚ ɢ Ȼ. ɉɚɫɤɚɥɹ). Ɍɨɝɞɚ ɢ ɛɵɥɢ ɜɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɨ-
ɪɢɢ: ɫɥɭɱɚɣɧɵɣ ɨɩɵɬ (ɢɫɩɵɬɚɧɢɟ), ɫɥɭɱɚɣɧɨɟ ɫɨɛɵɬɢɟ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɱɚɫɬɨɬɚ ɫɨɛɵɬɢɹ, ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ. 

Ɉɬɧɨɫɢɬɟɥɶɧɨɣ ɱɚɫɬɨɬɨɣ (W) ɫɨɛɵɬɢɹ A ɧɚɡɵɜɚɸɬ ɨɬɧɨɲɟɧɢɟ ɱɢɫ-
ɥɚ ɫɥɭɱɚɟɜ M ɩɨɹɜɥɟɧɢɹ ɷɬɨɝɨ ɫɨɛɵɬɢɹ ɤ ɨɛɳɟɦɭ ɱɢɫɥɭ ɢɫɩɵɬɚɧɢɣ N, ɩɪɨ-

ɜɟɞёɧɧɵɯ ɜ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ, ɢ ɡɚɩɢɫɵɜɚɸɬ: ( )
M

W A
N

. ɍɫɬɨɣɱɢ-

ɜɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɱɚɫɬɨɬɵ ɩɪɢ ɦɧɨɝɨɤɪɚɬɧɨɦ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ 
ɦɨɠɟɬ ɨɛɴɹɫɧɹɬɶɫɹ ɥɢɲɶ ɩɪɨɹɜɥɟɧɢɟɦ ɧɟɤɨɬɨɪɨɝɨ ɨɛɴɟɤɬɢɜɧɨɝɨ ɫɜɨɣɫɬɜɚ 
ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ, ɫɨɫɬɨɹɳɟɝɨ ɜ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɬɟɩɟɧɢ 
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ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɢ. ɇɚɩɪɢɦɟɪ, ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɟ ɪɚɜɟɧɫɬɜɨ ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɱɚɫɬɨɬ ɜɵɩɚɞɟɧɢɹ 1, 2, 3, 4, 5 ɢ 6 ɨɱɤɨɜ ɩɪɢ ɛɪɨɫɚɧɢɢ ɢɝɪɚɥɶɧɨɣ ɤɨɫɬɢ 
ɨɛɴɹɫɧɹɟɬɫɹ ɟё ɫɢɦɦɟɬɪɢɹɦɢ, ɞɟɥɚɸɳɢɦɢ ɨɞɢɧɚɤɨɜɨ ɜɨɡɦɨɠɧɵɦ ɜɵɩɚɞɟ-
ɧɢɟ ɤɚɠɞɨɣ ɢɡ ɟё ɝɪɚɧɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɟɩɟɧɶ ɨɛɴɟɤɬɢɜɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵ-
ɬɢɹ ɦɨɠɧɨ ɢɡɦɟɪɢɬɶ ɱɢɫɥɨɦ. ɗɬɨ ɱɢɫɥɨ ɧɚɡɵɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶɸ ɫɨɛɵ-
ɬɢɹ (ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ ɛɭɤɜɨɣ P). ɂɦɟɧɧɨ ɨɤɨɥɨ ɷɬɨɝɨ ɱɢɫɥɚ ɝɪɭɩɩɢɪɭɸɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɱɚɫɬɨɬɵ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɢɫɥɚ ɢɫɩɵ-
ɬɚɧɢɣ (P(A)  W(A)). Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɫɨɛɵɬɢɹ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ 
ɩɪɨɢɡɜɟɞёɧɧɵɯ ɢɫɩɵɬɚɧɢɣ, ɜɟɪɨɹɬɧɨɫɬɶ ɠɟ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ ɫɜɹɡɚɧɚ 
ɬɨɥɶɤɨ ɫ ɫɚɦɢɦ ɫɥɭɱɚɣɧɵɦ ɫɨɛɵɬɢɟɦ (ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ ɭɫɥɨɜɢɹɯ). 

Ɍɚɤɨɣ ɩɨɞɯɨɞ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɡɵɜɚɸɬ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɢɦ. ɉɨɞɪɨɛɧɨ ɨ ɧёɦ ɪɟɤɨɦɟɧɞɭɟɦ ɭɱɢɬɟɥɸ ɩɪɨɱɢɬɚɬɶ ɜ ɩɨɫɨɛɢɢ  
Ɇ. ȼ. Ɍɤɚɱёɜɨɣ ɢ ɇ. ȿ. Ɏёɞɨɪɨɜɨɣ «ɗɥɟɦɟɧɬɵ ɫɬɚɬɢɫɬɢɤɢ ɢ ɜɟɪɨɹɬɧɨɫɬɶ, 
7—9 ɤɥɚɫɫɵ» (Ɇ.: ɉɪɨɫɜɟɳɟɧɢɟ, 2009). 

Ɍɨɥɶɤɨ ɜ ɩɪɨɫɬɟɣɲɢɯ ɫɥɭɱɚɹɯ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ ɦɨ-
ɠɟɬ ɛɵɬɶ ɧɚɣɞɟɧɚ «ɧɚ ɛɭɦɚɝɟ» ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɩɵɬɚ-
ɧɢɣ (ɱɟɦɭ ɢ ɩɨɫɜɹɳɟɧɚ ɝɥɚɜɚ ɏII ɭɱɟɛɧɢɤɚ). Ʉɚɠɞɨɟ ɢɫɩɵɬɚɧɢɟ ɜ ɷɬɢɯ 
ɫɥɭɱɚɹɯ ɬɚɤɨɜɨ, ɱɬɨ ɨɧɨ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɨɞɧɢɦ ɢ ɬɨɥɶɤɨ ɨɞɧɢɦ ɢɡ ɢɫɯɨɞɨɜ 
(ɫɨɛɵɬɢɣ), ɧɚɡɵɜɚɟɦɵɯ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɫɨɛɵɬɢɹɦɢ (w1, w2, …, wn). ɋ ɤɚɠ-
ɞɵɦ ɢɫɯɨɞɨɦ wk ɫɜɹɡɵɜɚɟɬɫɹ ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɟ ɱɢɫɥɨ pk — ɜɟɪɨɹɬɧɨɫɬɶ 

ɷɬɨɝɨ ɢɫɯɨɞɚ. ɉɪɢ ɷɬɨɦ p1 + p2 + ... + pn = 1. Ɂɚɬɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɛɨɥɟɟ 
ɫɥɨɠɧɨɟ ɫɨɛɵɬɢɟ A, ɫɨɫɬɨɹɳɟɟ ɜ ɬɨɦ, ɱɬɨ «ɧɚɫɬɭɩɚɟɬ ɢɥɢ wi ɢɥɢ wj, ..., ɢɥɢ 
wm». ɂɫɯɨɞɵ w1, wj, ..., wm ɧɚɡɵɜɚɸɬ ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɦɢ ɫɨɛɵɬɢɸ A ɢ 
ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɥɚɝɚɸɬ ɜɟɪɨɹɬɧɨɫɬɶ P(A) ɫɨɛɵɬɢɹ A ɪɚɜɧɨɣ ɫɭɦɦɟ ɜɟ-
ɪɨɹɬɧɨɫɬɟɣ ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɯ ɟɦɭ ɢɫɯɨɞɨɜ: P(A) = pi + pj + ... + pm.  

ɑɚɫɬɧɵɣ ɫɥɭɱɚɣ, ɤɨɝɞɚ p1 = p2 = ... = pn = 
1

n
 (ɜ ɭɱɟɛɧɢɤɟ ɜ ɨɫɧɨɜɧɨɦ ɢ ɪɚɫ-

ɫɦɚɬɪɢɜɚɸɬɫɹ ɬɚɤɢɟ ɫɨɛɵɬɢɹ), ɩɪɢɜɨɞɢɬ ɤ ɤɥɚɫɫɢɱɟɫɤɨɦɭ ɨɩɪɟɞɟɥɟɧɢɸ 

ɜɟɪɨɹɬɧɨɫɬɢ, ɜɵɪɚɠɟɧɧɨɦɭ ɮɨɪɦɭɥɨɣ P(A) = 
m

n
: «ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ A 

ɪɚɜɧɚ ɨɬɧɨɲɟɧɢɸ ɱɢɫɥɚ m ɢɫɯɨɞɨɜ, ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɯ A, ɤ ɱɢɫɥɭ ɜɫɟɯ 
ɪɚɜɧɨɜɨɡɦɨɠɧɵɯ ɢɫɯɨɞɨɜ n». 

ɉɨɞɫɱёɬ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɢɫɯɨɞɨɜ ɢɫɩɵɬɚɧɢɹ ɢ ɢɫɯɨɞɨɜ, ɛɥɚɝɨɩɪɢɹɬ-
ɫɬɜɭɸɳɢɯ ɫɨɛɵɬɢɸ A, ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɨɜ ɤɨɦɛɢ-
ɧɚɬɨɪɢɤɢ. ɉɪɢɜɟɞёɦ ɩɪɢɦɟɪ ɭɫɥɨɜɢɹ ɢ ɪɟɲɟɧɢɹ ɬɚɤɨɣ ɡɚɞɚɱɢ. 

Ɂ ɚ ɞ ɚ ɱ ɚ. ȼ ɧɚɭɱɧɨɦ ɨɛɳɟɫɬɜɟ 3 ɞɟɜɭɲɤɢ ɢ 5 ɸɧɨɲɟɣ. Ʉɚɤɨɜɚ ɜɟɪɨ-
ɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɧɵɟ ɞɥɹ ɭɱɚɫɬɢɹ ɜ ɤɨɧɮɟɪɟɧ-
ɰɢɢ 2 ɱɟɥɨɜɟɤɚ ɢɡ ɱɢɫɥɚ ɱɥɟɧɨɜ ɨɛɳɟɫɬɜɚ ɨɤɚɠɭɬɫɹ ɸɧɨɲɚɦɢ? 

Ɋ ɟ ɲ ɟ ɧ ɢ ɟ. ɉɭɫɬɶ ɫɨɛɵɬɢɟ A — ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɵ  
2 ɸɧɨɲɢ. ɑɢɫɥɨ ɜɫɟɯ, ɜɨɡɦɨɠɧɵɯ ɩɚɪ, ɫɨɫɬɚɜɥɟɧɧɵɯ ɢɡ ɱɥɟɧɨɜ ɨɛɳɟɫɬɜɚ, 

2
8n C  = 28. ɑɢɫɥɨ ɩɚɪ, ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɯ ɫɨɛɵɬɢɸ A, ɪɚɜɧɨ ɱɢɫɥɭ 
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ɜɨɡɦɨɠɧɵɯ ɩɚɪ, ɜɵɛɪɚɧɧɵɯ ɢɡ 5 ɸɧɨɲɟɣ, ɬ. ɟ. 2
5m C  = 10. Ɍɨɝɞɚ 

10 5
( )

28 14

m
P A

n
. 

ȼ Ȼɨɥɶɲɨɣ ɫɨɜɟɬɫɤɨɣ ɷɧɰɢɤɥɨɩɟɞɢɢ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɤɚɤ «ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɧɚɭɤɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɨ ɜɟɪɨɹɬɧɨɫɬɹɦ ɨɞɧɢɯ 
ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ ɧɚɯɨɞɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɞɪɭɝɢɯ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ, 
ɫɜɹɡɚɧɧɵɯ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɪɚɡɨɦ ɫ ɩɟɪɜɵɦɢ». 

Ƚɥɚɜɚ ɏII ɭɱɟɛɧɢɤɚ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɩɪɨɫɬɟɣɲɢɯ ɜɡɚɢɦɨ-
ɫɜɹɡɟɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɨɛɵɬɢɹɦɢ, ɚ ɬɚɤɠɟ ɧɚɯɨɠɞɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɟɣ 
ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɫɨɛɵɬɢɣ ɱɟɪɟɡ ɜɟɪɨɹɬɧɨɫɬɢ ɞɪɭɝɢɯ ɫɨɛɵɬɢɣ. 

ɉɟɪɟɱɢɫɥɢɦ ɨɫɧɨɜɧɵɟ ɰɟɥɢ ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ. 
ɉ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɡɧɚɤɨɦɫɬɜɨ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɫɨɛɵɬɢɣ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɹɦɢ; 
— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɹ (ɜ ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨɧɢɦɚ-

ɧɢɢ) ɢ ɨɛɭɱɟɧɢɟ ɧɚɯɨɠɞɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɨɝɨ ɫɨɛɵɬɢɹ ɫ ɨɱɟɜɢɞ-
ɧɵɦɢ ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɳɢɦɢ ɢɫɯɨɞɚɦɢ; 

— ɨɛɭɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɸ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɟɨɪɟɦ: ɨ ɜɟɪɨɹɬɧɨɫɬɢ 
ɫɭɦɦɵ ɞɜɭɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɛɵɬɢɣ (ɜ ɤɥɚɫɫɚɯ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ — ɫ 
ɬɟɨɪɟɦɨɣ ɨ ɜɟɪɨɹɬɧɨɫɬɢ ɫɭɦɦɵ ɞɜɭɯ ɩɪɨɢɡɜɨɥɶɧɵɯ ɫɨɛɵɬɢɣ); 

— ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɫɨɛɵɬɢɹ ɢ ɨɛɭɱɟɧɢɟ ɨɩɬɢɦɢ-
ɡɚɰɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥɵ ( ) 1 ( )P A P A ; 

— ɨɛɭɱɟɧɢɟ ɫɨɫɬɚɜɥɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɦɨɞɟɥɟɣ ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚ-
ɱɢ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɩɪɢɦɟɧɹɬɶ ɤɨɦɛɢɧɚɬɨɪɧɵɟ ɡɧɚɧɢɹ ɩɪɢ ɧɚɯɨɠ-
ɞɟɧɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ. 

Ɇ ɟ ɬ ɚ ɩ ɪ ɟ ɞ ɦ ɟ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɦɚɬɟɦɚɬɢɤɟ ɤɚɤ ɱɚɫɬɢ ɦɢɪɨɜɨɣ 

ɤɭɥɶɬɭɪɵ; ɨ ɪɨɥɢ ɦɚɬɟɦɚɬɢɤɢ ɜ ɨɩɢɫɚɧɢɢ ɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɹɡɵɤɟ ɹɜɥɟ-
ɧɢɣ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɩɪɨɰɟɫɫɚɯ ɢ ɹɜɥɟɧɢɹɯ, ɢɦɟɸɳɢɯ 
ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɨɰɟɧɢɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɢ 
ɧɚɫɬɭɩɥɟɧɢɹ ɫɨɛɵɬɢɣ, ɨɩɢɫɵɜɚɟɦɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɫɮɟɪɚɯ; 

— ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɣ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɢ ɩɪɨɜɨɞɢɬɶ ɢɫɫɥɟɞɨɜɚ-
ɬɟɥɶɫɤɢɟ ɢ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ; 

— ɪɚɡɜɢɬɢɟ ɭɦɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɫɨɡɞɚɜɚɬɶ ɢ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɪɚɡ-
ɥɢɱɧɵɟ ɫɢɦɜɨɥɶɧɵɟ ɡɚɩɢɫɢ ɢ ɦɨɞɟɥɢ ɞɥɹ ɪɟɲɟɧɢɹ ɭɱɟɛɧɵɯ ɢ ɪɟɚɥɶɧɵɯ 
ɡɚɞɚɱ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɟɞɦɟɬɧɵɯ ɨɛɥɚɫɬɹɯ. 

Ʌ ɢ ɱ ɧ ɨ ɫ ɬ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 
— ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɟɥɨɫɬɧɨɝɨ ɦɢɪɨɜɨɡɡɪɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨ-

ɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɩɪɚɤɬɢɤɢ; 
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— ɩɪɨɞɨɥɠɟɧɢɟ ɪɚɡɜɢɬɢɹ ɨɫɧɨɜ ɥɢɱɧɨɫɬɧɨɝɨ ɫɚɦɨɪɚɡɜɢɬɢɹ ɢ ɫɚɦɨ-
ɜɨɫɩɢɬɚɧɢɹ; 

— ɡɚɜɟɪɲɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɬɨɜɧɨɫɬɢ ɢ ɫɩɨɫɨɛɧɨɫɬɢ ɤ ɨɫɨɡɧɚɧ-
ɧɨɦɭ ɜɵɛɨɪɭ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɮɢɥɹ ɨɛɭɱɟɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɣ ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

— ɡɚɜɟɪɲɟɧɢɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɜɵɤɨɜ ɫɨɰɢɚɥɢɡɚɰɢɢ ɢ ɩɪɨɞɭɤɬɢɜɧɨ-
ɝɨ ɫɨɬɪɭɞɧɢɱɟɫɬɜɚ ɫɨ ɫɜɟɪɫɬɧɢɤɚɦɢ ɢ ɜɡɪɨɫɥɵɦɢ. 

ȼ ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  X I I  ɜɫɟ ɭɱɚɳɢɟɫɹ 
ɞɨɥɠɧɵ ɭ ɦ ɟ ɬ ɶ  ɧɚɯɨɞɢɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ ɫ ɩɨɦɨɳɶɸ 
ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɭɩɪɚɠɧɟɧɢɣ ɬɢɩɚ 
1125—1128; ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɭɦɦɟ ɢ ɩɪɨɢɡɜɟɞɟɧɢɢ ɞɜɭɯ ɫɨɛɵɬɢɣ, 
ɭ ɦ ɟ ɬ ɶ  ɧɚɯɨɞɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɝɨ ɫɨɛɵɬɢɹ (ɪɟɲɚɬɶ ɭɩ-
ɪɚɠɧɟɧɢɹ ɬɢɩɚ 1137—1140); ɢɧɬɭɢɬɢɜɧɨ ɨɩɪɟɞɟɥɹɬɶ ɧɟɡɚɜɢɫɢɦɵɟ ɫɨɛɵ-
ɬɢɹ ɢ ɭ ɦ ɟ ɬ ɶ  ɧɚɯɨɞɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɧɚɫɬɭɩɥɟɧɢɹ ɧɟɡɚ-
ɜɢɫɢɦɵɯ ɫɨɛɵɬɢɣ ɜ ɡɚɞɚɱɚɯ, ɚɧɚɥɨɝɢɱɧɵɯ 1148, 1149. 

ɉɪɢɜɟɞёɦ ɫɩɢɫɨɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɜɨɩɪɨɫɚɦ ɤɨɦɛɢɧɚ-
ɬɨɪɢɤɢ ɢ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

1. Ȼ ɟ ɪ ɧ ɭ ɥ ɥ ɢ  ə. Ɉ ɡɚɤɨɧɟ ɛɨɥɶɲɢɯ ɱɢɫɟɥ. — Ɇ., 1986. 
2. Ȼ ɭ ɧ ɢ ɦ ɨ ɜ ɢ ɱ  ȿ. Ⱥ., Ȼ ɭ ɥ ɵ ɱ ɟ ɜ  ȼ. Ⱥ. Ɉɫɧɨɜɵ ɫɬɚɬɢɫɬɢɤɢ ɢ 

ɜɟɪɨɹɬɧɨɫɬɶ. — Ɇ., 2004. 
3. ȼ ɢ ɥ ɟ ɧ ɤ ɢ ɧ  ɇ. ə. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ. — Ɇ., 1969. 
4. Ƚ ɦ ɭ ɪ ɦ ɚ ɧ  ȼ. ȿ. Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɬɚɬɢ-

ɫɬɢɤɚ. — Ɇ., 1997. 
5. Ƚ ɧ ɟ ɞ ɟ ɧ ɤ ɨ  Ȼ. ȼ., ɏ ɢ ɧ ɱ ɢ ɧ  Ⱥ. ə. ɗɥɟɦɟɧɬɚɪɧɨɟ ɜɜɟɞɟɧɢɟ ɜ 

ɬɟɨɪɢɸ ɜɟɪɨɹɬɧɨɫɬɟɣ. — Ɇ., 1982. 
6. Ʌ ɸ ɬ ɢ ɤ ɚ ɫ  ȼ. ɋ. Ɏɚɤɭɥɶɬɚɬɢɜɧɵɣ ɤɭɪɫ ɩɨ ɦɚɬɟɦɚɬɢɤɟ. Ɍɟɨɪɢɹ 

ɜɟɪɨɹɬɧɨɫɬɟɣ. — Ɇ., 1990. 
7. Ɇ ɨ ɫ ɬ ɟ ɥ ɥ ɟ ɪ  Ɏ. ɉɹɬɶɞɟɫɹɬ ɡɚɧɢɦɚɬɟɥɶɧɵɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɡɚ-

ɞɚɱ ɫ ɪɟɲɟɧɢɹɦɢ. — Ɇ., 1985. 
8. ɉ ɥ ɨ ɰ ɤ ɢ  Ⱥ. ȼɟɪɨɹɬɧɨɫɬɶ ɜ ɡɚɞɚɱɚɯ ɞɥɹ ɲɤɨɥɶɧɢɤɨɜ.— Ɇ., 1996. 
9. Ɍ ɤ ɚ ɱ ё ɜ ɚ  Ɇ. ȼ., Ɏ ё ɞ ɨ ɪ ɨ ɜ ɚ  ɇ. ȿ. ɗɥɟɦɟɧɬɵ ɫɬɚɬɢɫɬɢɤɢ ɢ 

ɜɟɪɨɹɬɧɨɫɬɶ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɭɱɚɳɢɯɫɹ 7—9 ɤɥ. — Ɇ., 2009. 
10. Ɍ ɸ ɪ ɢ ɧ  ɘ. ɇ. ɢ ɞɪ. Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɫɬɚɬɢɫɬɢɤɚ. — Ɇ., 

2004. 

11. ɑ ɢ ɫ ɬ ɹ ɤ ɨ ɜ  ȼ. ɉ. Ʉɭɪɫ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. ɉɨɫɨɛɢɟ ɞɥɹ ɫɬɭ-
ɞɟɧɬɨɜ ɜɭɡɨɜ. — Ɇ., 1982. 

12. ɒ ɢ ɛ ɚ ɫ ɨ ɜ  Ʌ. ɉ., ɒ ɢ ɛ ɚ ɫ ɨ ɜ ɚ  Ɂ. Ɏ. Ɂɚ ɫɬɪɚɧɢɰɚɦɢ ɭɱɟɛɧɢ-
ɤɚ ɦɚɬɟɦɚɬɢɤɢ. — Ɇ., 2008. 

ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɝɥɚɜɵ ɩɨ ɭɪɨɤɚɦ ɨɬ-
ɪɚɠɟɧɨ ɜ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ: 
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ɇ

ɨɦ
ɟɪ

 

ɭɪ
ɨɤ

ɚ Ɍɟɨɪɟɬɢ-

ɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ (ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ ɢ 

ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨ-
ɬɵ ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1 § 65 
 

§ 66 

ɍɫɬɧɨ (ɫ ɮɪɨɧ-
ɬɚɥɶɧɵɦ ɨɛɫɭɠɞɟ-
ɧɢɟɦ): 1115—1117, 

1118—1122 

1120, 1122 (3, 9) 1123 

2 § 67 

ɞɨ ɡɚɞɚ-
ɱɢ 3 

Ɂɚɞɚɱɚ. ɋɨɛɵɬɢɹ A 

ɢ B ɫɜɹɡɚɧɵ ɫ ɨɞ-
ɧɢɦ ɨɩɵɬɨɦ. Ɂɚɩɢ-
ɫɚɬɶ ɫɨɛɵɬɢɟ, ɫɨ-
ɫɬɨɹɳɟɟ ɜ ɬɨɦ, 
ɱɬɨ: 
1) ɩɪɨɢɡɨɲɥɢ ɨɛɚ 
ɫɨɛɵɬɢɹ A ɢ B; 

2) ɩɪɨɢɡɨɲɥɨ 
ɬɨɥɶɤɨ ɫɨɛɵɬɢɟ A; 
3) ɩɪɨɢɡɨɲɥɨ ɩɨ 
ɤɪɚɣɧɟɣ ɦɟɪɟ ɨɞɧɨ 
ɢɡ ɞɚɧɧɵɯ ɫɨɛɵ-
ɬɢɣ; 
4) ɧɢ ɨɞɧɨ ɢɡ ɞɚɧ-
ɧɵɯ ɫɨɛɵɬɢɣ ɧɟ 
ɩɪɨɢɡɨɲɥɨ. 
1124—1128 

1127 (5) 

Ɂɚɞɚɱɚ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɥɟɜɚɹ ɫɬɪɚɧɢɰɚ 
ɨɬɤɪɵɬɨɣ ɧɚɭɝɚɞ ɤɧɢɝɢ 
(ɨɛɴёɦɨɦ 192 ɫ.) ɛɭɞɟɬ 
ɢɦɟɬɶ: 
1) ɧɟɱёɬɧɵɣ ɧɨɦɟɪ; 
2) ɱёɬɧɵɣ ɧɨɦɟɪ; 
3) ɧɨɦɟɪ, ɤɪɚɬɧɵɣ 50; 
4) ɧɨɦɟɪ, ɨɛɨɡɧɚɱɟɧɧɵɣ 
ɞɜɭɡɧɚɱɧɵɦ ɱɢɫɥɨɦ 

 

3 § 67: 
ɡɚɞɚɱɢ 
3 ɢ 4 

1129—1131 

Ɂɚɞɚɱɚ. ȼ ɹɳɢɤɟ 
ɥɟɠɚɬ 14 ɛɟɥɵɯ ɢ 6 
ɱёɪɧɵɯ ɲɚɪɨɜ. 
ɇɚɭɝɚɞ ɛɟɪɭɬ 2 
ɲɚɪɚ. ɇɚɣɬɢ ɜɟɪɨ-
ɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 
ɜɵɧɭɬɵ: 
1) ɞɜɚ ɛɟɥɵɯ ɲɚɪɚ; 
2) ɞɜɚ ɱёɪɧɵɯ ɲɚ-
ɪɚ; 
3) ɲɚɪɵ ɪɚɡɧɵɯ 
ɰɜɟɬɨɜ 

1129 (7, 9, 17) 1132, 

1133 

4 § 68 

ɞɨ ɡɚɞɚ-
ɱɢ 3 

1134—1140 Ɂɚɞɚɱɚ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɞɧɨ-
ɝɨ ɛɪɨɫɚɧɢɹ ɢɝɪɚɥɶɧɨɣ ɤɨɫ-
ɬɢ ɩɨɹɜɢɬɫɹ ɱɢɫɥɨ: 1) ɨɬ-
ɥɢɱɧɨɟ ɨɬ 4; 2) ɧɟ ɤɪɚɬɧɨɟ 3 

 

5 § 68 

ɡɚɞɚɱɚ 3 

1141—1143 Ɂɚɞɚɱɚ. ȼ ɫɟɬɤɟ ɥɟɠɚɬ 5 
ɤɪɚɫɧɵɯ, 8 ɡɟɥёɧɵɯ ɢ 7 ɠёɥ-
ɬɵɯ ɦɹɱɟɣ. ɇɚɭɝɚɞ ɜɵɧɢ-
ɦɚɸɬ ɞɜɚ ɦɹɱɚ. ɇɚɣɬɢ ɜɟɪɨ-

1144 
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ɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɫɪɟɞɢ ɧɢɯ 
ɨɤɚɠɟɬɫɹ ɯɨɬɹ ɛɵ ɨɞɢɧ ɡɟ-
ɥёɧɵɣ ɦɹɱ. 
ɉɪɨɜɟɪɨɱɧɚɹ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɚɹ ɪɚɛɨɬɚ ɩɨ ɦɚɬɟɪɢɚɥɭ  
§ 65—68 (ɬɟɤɫɬ ɫɦ. ɩɨɫɥɟ 
ɬɚɛɥɢɰɵ) ɧɚ 15 ɦɢɧ 

6 § 69 
(ɡɚ ɢɫ-
ɤɥɸɱɟ-
ɧɢɟɦ 

ɡɚɞɚɱɢ 2) 

1145, 
1147—1151 

Ɂɚɞɚɱɚ. ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, 
ɱɬɨ ɛɚɫɤɟɬɛɨɥɢɫɬ ɩɪɢ ɨɞɧɨɦ 
ɛɪɨɫɤɟ ɩɨɩɚɞёɬ ɜ ɤɨɪɡɢɧɭ, 
ɪɚɜɧɚ 0,8. ɗɬɨɬ ɛɚɫɤɟɬɛɨ-
ɥɢɫɬ ɛɪɨɫɚɟɬ ɦɹɱ ɜ ɤɨɪɡɢɧɭ 
ɞɜɚɠɞɵ. ɇɚɣɬɢ ɜɟɪɨɹɬɧɨɫɬɶ 
ɬɨɝɨ, ɱɬɨ ɨɧ ɩɨɩɚɞёɬ ɜ ɤɨɪ-
ɡɢɧɭ: 1) ɨɛɚ ɪɚɡɚ; 2) ɯɨɬɹ ɛɵ 
ɨɞɢɧ ɪɚɡ 

1152—
1155 

7 § 70 1056—1159 Ɂɚɞɚɧɢɹ ɪɭɛɪɢɤɢ «ɉɪɨɜɟɪɶ 
ɫɟɛɹ!» (ɫ. 361, 362) 

1173 

8 § 65—70 
(ɨɛɨɛ-

ɳɟɧɢɟ ɢ 
ɫɢɫɬɟɦɚ-

ɬɢɡɚɰɢɹ 
ɡɧɚɧɢɣ ɢ 
ɭɦɟɧɢɣ) 

1161, 1163, 1166, 
1167, 1171, 1172, 

1177—1180 

(ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɡɚɞɚɧɢɹ 
ɜɵɩɨɥɧɹɸɬɫɹ ɫɚɦɨɫɬɨ-

ɹɬɟɥɶɧɨ ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɭɱɢ-
ɬɟɥɹ) 

1174 

9 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 12 
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Ƚɥɚɜɚ БIII. ɋɬɚɬɢɫɬɢɤɚ (8 / 9 ɱ) 
 

ȼɟɪɨɹɬɧɨɫɬɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɨɛɳɟ-
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɱɟɥɨɜɟɤɚ: ɛɟɡ ɷɬɢɯ ɡɧɚɧɢɣ 
ɬɪɭɞɧɨ ɜɨɫɩɪɢɧɢɦɚɬɶ ɫɨɰɢɚɥɶɧɭɸ, ɩɨɥɢɬɢɱɟɫɤɭɸ, ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɢɧ-
ɮɨɪɦɚɰɢɸ ɢ ɩɪɢɧɢɦɚɬɶ ɧɚ ɟё ɨɫɧɨɜɟ ɨɫɨɡɧɚɧɧɵɟ, ɨɛɨɫɧɨɜɚɧɧɵɟ ɪɟɲɟɧɢɹ. 
Ȼɟɡ ɫɬɨɯɚɫɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɧɟɜɨɡɦɨɠɧɨ ɢ ɩɨɥɧɨɰɟɧɧɨɟ ɢɡɭɱɟɧɢɟ ɜɨɩɪɨɫɨɜ 
ɫɨɜɪɟɦɟɧɧɨɣ ɮɢɡɢɤɢ, ɛɢɨɥɨɝɢɢ, ɯɢɦɢɢ. 

Ɂɧɚɧɢɣ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɚɧɚ-
ɥɢɡɚ ɞɚɧɧɵɯ ɜ ɨɛɨɡɪɢɦɵɯ ɜɵɛɨɪɤɚɯ; ɞɥɹ ɧɚɯɨɠɞɟɧɢɣ ɧɟɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤ ɬɚ ɱɚɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶ-
ɧɵɯ ɋɬɚɧɞɚɪɬɚɯ ɧɚɡɜɚɧɚ ɫɬɚɬɢɫɬɢɤɨɣ (ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɡɭɱɟɧɢɟ ɫɪɟɞ-
ɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɛɨɪɤɢ, ɧɟɤɨɬɨɪɵɟ ɦɟɪɵ ɪɚɡɛɪɨɫɚ ɷɥɟɦɟɧɬɨɜ ɜɵɛɨɪ-
ɤɢ, ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ), ɹɜɥɹɟɬɫɹ, ɮɚɤɬɢɱɟɫɤɢ, ɥɢɲɶ ɨɩɢɫɚ-
ɬɟɥɶɧɨɣ ɢ ɧɚɝɥɹɞɧɨɣ ɫɬɚɬɢɫɬɢɤɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɚɧɧɵɯ, ɩɨ ɤɨɬɨɪɵɦ 
ɦɨɠɧɨ ɫɭɞɢɬɶ ɨɛɨ ɜɫɟɣ ɜɵɛɨɪɤɟ; ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɜɨɫɩɪɢɹɬɢɹ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɫɪɟɞɫɬɜ ɦɚɫɫɨɜɨɣ ɢɧɮɨɪɦɚɰɢɢ; ɞɥɹ ɩɪɨ-
ɜɟɞɟɧɢɹ ɧɟɫɥɨɠɧɵɯ ɦɚɫɫɨɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ; ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɬɨɝɨ, ɤɚɤɚɹ 
ɜɵɛɨɪɤɚ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɢ ɬ. ɩ. Ɇɨɠɧɨ ɫɱɢɬɚɬɶ ɡɧɚɧɢɹ 
ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɦ ɨɛɳɟɣ ɤɭɥɶɬɭɪɵ ɫɨɜɪɟɦɟɧɧɨɝɨ ɱɟɥɨ-
ɜɟɤɚ. 

Ɉɞɧɚɤɨ ɩɨɧɹɬɢɹ ɨɩɢɫɚɬɟɥɶɧɨɣ ɢ ɧɚɝɥɹɞɧɨɣ ɫɬɚɬɢɫɬɢɤɢ ɥɢɲɶ ɜ ɩɟɪ-
ɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɨɬɪɚɠɚɸɬ ɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ, 

ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. 

Ɉɫɧɨɜɧɵɦ ɩɨɧɹɬɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɫɥɭɱɚɣɧɚɹ 
ɜɟɥɢɱɢɧɚ, ɨɧɚ ɠɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɪɟɞɦɟɬɨɦ ɢɡɭɱɟɧɢɹ ɞɚɧɧɨɝɨ ɫɬɨɯɚɫ-
ɬɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɚ ɦɚɬɟɦɚɬɢɤɢ. ɇɚɩɨɦɧɢɦ ɨ ɩ ɪ ɟ ɞ ɟ ɥ ɟ ɧ ɢ ɟ  ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ (ɤɨɬɨɪɨɟ ɜ ɹɜɧɨɦ ɜɢɞɟ ɜ ɭɱɟɛɧɢɤɟ ɧɟ ɮɨɪɦɭɥɢɪɭɟɬɫɹ, ɚ ɪɚɡɴɹɫ-
ɧɹɟɬɫɹ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɩɪɢɦɟɪɚɯ): «ɋɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ — ɷɬɨ ɜɟɥɢɱɢɧɚ, 
ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɩɵɬɚ ɨɞɧɨ ɢɡ ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ, ɩɪɢ-
ɱёɦ ɩɨɹɜɥɟɧɢɟ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɡɧɚɱɟɧɢɹ ɷɬɨɣ ɜɟɥɢɱɢɧɵ ɞɨ ɟɝɨ ɢɡɦɟɪɟɧɢɹ 
(ɩɨɹɜɥɟɧɢɹ) ɧɟɜɨɡɦɨɠɧɨ ɬɨɱɧɨ ɩɪɟɞɫɤɚɡɚɬɶ». ȼ ɭɱɟɛɧɢɤɟ ɩɨɧɹɬɢɹ ɫɥɭɱɚɣ-
ɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɟё ɡɧɚɱɟɧɢɣ ɜɜɨɞɹɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɫɦɨɬɪɟɧɢɹ ɨɩɵɬɨɜ ɫ 
ɛɪɨɫɚɧɢɟɦ ɢɝɪɚɥɶɧɨɣ ɤɨɫɬɢ (ɡɞɟɫɶ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ X ɩɪɢɧɢɦɚɟɬ ɨɞɧɨ 
ɢɡ ɡɧɚɱɟɧɢɣ 1, 2, 3, 4, 5, 6). 

ɇɨ ɟɫɥɢ ɜ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɟ ɱɚɳɟ ɜɫɟɝɨ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɞɢɫɤɪɟɬɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ (ɬ. ɟ. ɜɟɥɢɱɢɧɵ, ɩɪɢɧɢɦɚɸɳɢɟ ɢɡɨɥɢɪɨ-
ɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ; ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɤɨɧɟɱɧɨ ɢɥɢ ɫɱёɬɧɨ), ɬɨ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɚɹ ɫɬɚɬɢɫɬɢɤɚ ɡɚɧɢɦɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɢɡɭɱɟɧɢɟɦ ɫɜɨɣɫɬɜ ɧɟɩɪɟɪɵɜɧɵɯ 
ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ (ɬ. ɟ. ɜɟɥɢɱɢɧ, ɩɪɢɧɢɦɚɸɳɢɯ ɥɸɛɵɟ ɡɧɚɱɟɧɢɹ ɢɡ ɧɟɤɨ-
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ɬɨɪɨɝɨ ɩɪɨɦɟɠɭɬɤɚ). ȼɜɟɞɟɧɢɟ ɜ ɬɟɨɪɢɸ ɧɟɩɪɟɪɵɜɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ 
ɩɪɢɜɨɞɢɬɫɹ ɜ ɭɱɟɛɧɢɤɟ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ. 

ȼ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɜ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɟ 
ɞɢɫɤɪɟɬɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɤɚɬɟɝɨ-
ɪɢɢ: ɱɢɫɬɨ ɞɢɫɤɪɟɬɧɵɟ (ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɨɰɟɧɤɢ ɡɚ ɤɨɧɬɪɨɥɶɧɭɸ ɪɚɛɨɬɭ: 
ɡɞɟɫɶ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ ɦɨɠɟɬ ɩɪɢɧɢɦɚɬɶ ɥɸɛɨɟ ɢɡ ɩɹɬɢ ɰɟɥɨɱɢɫɥɟɧ-
ɧɵɯ ɡɧɚɱɟɧɢɣ 1, 2, 3, 4 ɢ 5) ɢ ɭɫɥɨɜɧɨ ɞɢɫɤɪɟɬɧɵɟ, ɹɜɥɹɸɳɢɟɫɹ ɮɚɤɬɢɱɟ-
ɫɤɢ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɢɧɬɟɪɜɚɥɨɜ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 
(ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɪɚɡɦɟɪɵ ɨɞɟɠɞɵ: ɬɚɤ 48 ɪɚɡɦɟɪ ɨɞɟɠɞɵ ɩɪɢɫɜɨɟɧ ɫɟɪɟɞɢ-
ɧɟ ɢɧɬɟɪɜɚɥɚ ɩɨɥɭɨɛɯɜɚɬɚ ɝɪɭɞɧɨɣ ɤɥɟɬɤɢ ɨɬ 47 ɞɨ 49 ɫɦ).  

ɍɱɢɬɟɥɶ ɞɨɥɠɟɧ ɡɧɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɢ ɞɪɭɝɨɣ ɩɨɞɯɨɞ ɤ ɨɩɪɟɞɟɥɟ-
ɧɢɸ ɧɟɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ — ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ (ɤɨɬɨɪɵɣ ɢ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɜɭɡɨɜɫɤɢɯ ɤɭɪɫɚɯ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ). ɉɪɢ ɷɬɨɦ 
ɩɨɞɯɨɞɟ ɫɥɭɱɚɣɧɭɸ ɜɟɥɢɱɢɧɭ X ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɚɤ ɮɭɧɤɰɢɸ ɷɥɟɦɟɧɬɚɪ-
ɧɵɯ ɫɨɛɵɬɢɣ ɫ ɨɛɥɚɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ — ɦɧɨɠɟɫɬɜɨɦ ɜɫɟɯ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɫɨɛɵɬɢɣ. Ⱦɥɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɦɨɠɧɨ ɚɩɪɢɨɪɧɨ (ɞɨ ɨɩɵɬɚ) ɭɤɚɡɚɬɶ 
ɥɢɲɶ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɩɚɞɚɧɢɹ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɧɟɤɨɬɨɪɵɟ 
ɱɢɫɥɨɜɵɟ ɩɪɨɦɟɠɭɬɤɢ (ɧɚɩɪɢɦɟɪ, X < x, a  X  b ɢ ɬ. ɩ.) ɢ ɩɨɞɫɱɢɬɵɜɚɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɪɨɹɬɧɨɫɬɢ: P (X < x), P (a  X  b) ɢ ɬ. ɩ. Ɏɨɪɦɭɥɢɪɭ-
ɟɬɫɹ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ — ɫɨɨɬɧɨɲɟɧɢɟ, ɭɫɬɚɧɚɜɥɢ-
ɜɚɸɳɟɟ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɪɚɡɨɦ ɫɜɹɡɶ ɦɟɠɞɭ ɜɨɡɦɨɠɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɢɯ ɜɟɪɨɹɬɧɨɫɬɹɦɢ. Ʉ ɜɚɠɧɟɣɲɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɨɬɧɨɫɢɬɫɹ ɮɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢ-
ɱɢɧɵ F(x) — ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ X < x, ɨɡɧɚɱɚɸɳɚɹ, ɱɬɨ ɫɥɭɱɚɣɧɚɹ ɜɟ-
ɥɢɱɢɧɚ X ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɤɨɬɨɪɨɝɨ ɢɫɩɵɬɚɧɢɹ ɩɪɢɦɟɬ ɡɧɚɱɟɧɢɟ, ɦɟɧɶɲɟɟ x, 

ɬ. ɟ. F(x) = P (X < x). 

ɋɮɨɪɦɭɥɢɪɨɜɚɧɧɵɟ ɜ ɝɥɚɜɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɡɜɨɥɹɸɬ ɢɡɭɱɚɬɶ ɞɢɫ-
ɤɪɟɬɧɵɟ ɢ ɧɟɩɪɟɪɵɜɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɨɞɧɨɣ ɥɨɝɢɤɟ. Ⱦɥɹ ɞɢɫ-
ɤɪɟɬɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɚɩɢɫɵɜɚɟɬɫɹ ɥɢɛɨ 
ɮɨɪɦɭɥɨɣ, ɥɢɛɨ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɜɟɪɨɹɬɧɨɫɬɹɦ (ɜ ɫɥɭɱɚɟ 
ɤɨɧɟɱɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ). Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 
ɱɚɫɬɨɬɵ ɜ ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɟ ɹɜɥɹɸɬɫɹ ɩɪɨɨɛɪɚɡɚɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 

ɩɨɹɜɥɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ɉɨɷɬɨɦɭ ɜ 
ɭɱɟɛɧɢɤɟ, ɝɞɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟɛɨɥɶɲɢɟ ɩɨ ɨɛɴёɦɭ «ɭɱɟɛɧɵɟ» ɜɵɛɨɪ-
ɤɢ, ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɬɚɛɥɢɰ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɱɚɫɬɨɬɚɦ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɱɚɫɬɨɬɚɦ. 

Ƚɪɚɮɢɱɟɫɤɨɣ ɮɨɪɦɨɣ ɡɚɞɚɧɢɹ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɢɫɤɪɟɬɧɨɣ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɹɜɥɹɟɬɫɹ ɩɨɥɢɝɨɧ (ɦɧɨɝɨɭɝɨɥɶɧɢɤ) ɱɚɫɬɨɬ, ɚ ɧɟɩɪɟɪɵɜ-
ɧɨɣ — ɝɢɫɬɨɝɪɚɦɦɚ. ɀɟɥɚɬɟɥɶɧɨ, ɱɬɨɛɵ ɤɚɤ ɦɨɠɧɨ ɱɚɳɟ ɪɚɫɫɦɚɬɪɢɜɚ-
ɥɢɫɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɥɢɫɶ ɧɚ ɭɪɨɤɚɯ ɜɵɛɨɪɤɢ ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɷɥɟɦɟɧɬɨɜ 
(ɛɨɥɟɟ 50), ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɜ ɤɨɬɨɪɵɯ ɛɥɢɡɤɨ ɤ ɧɨɪɦɚɥɶɧɨɦɭ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɸ. Ⱦɥɹ ɬɚɤɢɯ ɜɵɛɨɪɨɤ ɩɨɥɢɝɨɧɵ ɱɚɫɬɨɬ (ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬ) 
ɛɭɞɭɬ ɩɨ ɜɢɞɭ ɩɪɢɛɥɢɠɚɬɶɫɹ ɤ ɜɢɞɭ ɤɪɢɜɨɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
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(ɢɦɟɸɳɟɣ ɮɨɪɦɭ ɩɟɪɟɜёɪɧɭɬɨɝɨ ɤɨɥɨɤɨɥɚ). ɉɨ ɝɪɚɮɢɱɟɫɤɢɦ ɢɥɥɸɫɬɪɚɰɢ-
ɹɦ ɭɞɨɛɧɨ ɢɡɭɱɚɬɶ ɫɜɨɣɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ (ɫɨɨɬ-
ɧɨɫɢɬɶ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫ ɦɟɞɢɚɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɬɶ ɪɚɡɦɚɯ, 
ɨɳɭɳɚɬɶ ɞɢɫɩɟɪɫɢɸ). 

Ɉ ɫ ɧ ɨ ɜ ɧ ɵ ɟ  ɰ ɟ ɥ ɢ  ɢɡɭɱɟɧɢɹ ɝɥɚɜɵ: 

― ɨɛɭɱɟɧɢɟ ɫɛɨɪɭ, ɚɧɚɥɢɡɭ ɢ ɧɚɝɥɹɞɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɢɯ ɞɚɧɧɵɯ; 

― ɮɨɪɦɢɪɨɜɚɧɢɟ ɭɦɟɧɢɹ ɱɢɬɚɬɶ ɝɨɬɨɜɵɟ ɬɚɛɥɢɰɵ ɢ ɞɢɚɝɪɚɦɦɵ, 
ɜɢɞɟɬɶ ɡɚ ɧɢɦɢ ɤɨɧɤɪɟɬɧɵɟ ɹɜɥɟɧɢɹ ɫ ɩɪɢɫɭɳɢɦɢ ɢɦ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ; 

― ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɟ, ɡɧɚɱɟɧɢɹɯ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢ ɡɚɤɨɧɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢ-
ɧɵ (ɩɨ ɜɟɪɨɹɬɧɨɫɬɹɦ, ɱɚɫɬɨɬɚɦ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɱɚɫɬɨɬɚɦ); 

― ɨɛɭɱɟɧɢɟ ɡɚɞɚɧɢɸ ɡɚɤɨɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟ-
ɥɢɱɢɧɵ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ; 

― ɨɛɭɱɟɧɢɟ ɧɚɝɥɹɞɧɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɜɢɞɟ ɩɨɥɢɝɨɧɨɜ ɱɚɫɬɨɬ, ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬ, ɜɟ-
ɪɨɹɬɧɨɫɬɟɣ; 

― ɨɛɭɱɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ ɮɨɪɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 
ɞɚɧɧɵɯ; 

― ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɣ ɰɟɧɬɪɚɥɶɧɵɯ ɬɟɧɞɟɧɰɢɣ ɜɵɛɨɪɤɢ: ɦɨɞɵ, 
ɦɟɞɢɚɧɵ, ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ; ɨɛɭɱɟɧɢɟ ɜɵɱɢɫɥɟɧɢɸ ɷɬɢɯ ɰɟɧ-
ɬɪɚɥɶɧɵɯ ɬɟɧɞɟɧɰɢɣ ɜ ɫɥɭɱɚɹɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢ-
ɱɢɧɵ ɜ ɜɢɞɟ ɪɹɞɚ, ɬɚɛɥɢɰɵ, ɩɨɥɢɝɨɧɚ; 

― ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɧɹɬɢɣ ɦɟɪ ɪɚɫɫɟɹɧɢɹ ɞɚɧɧɵɯ ɜɵɛɨɪɤɢ: ɪɚɡɦɚɯɚ, 
ɞɢɫɩɟɪɫɢɢ; ɨɛɭɱɟɧɢɟ ɜɵɱɢɫɥɟɧɢɸ ɷɬɢɯ ɦɟɪ ɪɚɫɫɟɹɧɢɹ ɜ ɫɥɭɱɚɹɯ ɩɪɟɞɫɬɚɜ-
ɥɟɧɢɹ ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɪɹɞɚ, ɬɚɛɥɢɰɵ, ɩɨɥɢɝɨɧɚ; 

― ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɝɟɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢ ɪɟ-
ɩɪɟɡɟɧɬɚɬɢɜɧɨɣ ɜɵɛɨɪɤɟ, ɨ ɜɵɛɨɪɨɱɧɨɦ ɦɟɬɨɞɟ. 

ȼ  ɪ ɟ ɡ ɭ ɥ ɶ ɬ ɚ ɬ ɟ  ɢ ɡ ɭ ɱ ɟ ɧ ɢ ɹ  ɝ ɥ ɚ ɜ ɵ  X I I I  ɜɫɟ ɭɱɚɳɢɟɫɹ 
ɞɨɥɠɧɵ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɭɩɪɚɠɧɟɧɢɹɦɢ ɬɢɩɚ 1185, 1187, 1188, 1193, 1197, 

1201, 1202. 

ȼ ɤɥɚɫɫɚɯ, ɢɡɭɱɚɸɳɢɯ ɜɨɩɪɨɫɵ ɫɬɚɬɢɫɬɢɤɢ ɜɩɟɪɜɵɟ ɩɪɢɦɟɪɧɨɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɭɪɨɤɚɦ ɨɬɪɚɠɟɧɨ ɜ ɬɚɛɥɢɰɚɯ (ɫ ɭɱɚ-
ɳɢɦɢɫɹ, ɢɡɭɱɚɜɲɢɦɢ ɫɬɨɯɚɫɬɢɱɟɫɤɢɟ ɪɚɡɞɟɥɵ ɦɚɬɟɦɚɬɢɤɢ ɜ ɨɫɧɨɜɧɨɣ 
ɲɤɨɥɟ, ɜɪɟɦɹ ɢɡɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɛɵɬɶ ɫɨɤɪɚɳɟɧɨ; ɨɫɜɨɛɨɞɢɜɲɢɟ-
ɫɹ ɱɚɫɵ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɫɨɟɞɢɧɟɧɵ ɤ ɢɬɨɝɨɜɨɦɭ ɩɨɜɬɨɪɟɧɢɸ ɤɭɪɫɚ). 
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ɇɨɦɟɪ 
ɭɪɨɤɚ 

 
Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ 

ɍɩɪɚɠɧɟɧɢɹ 

ɨɫɧɨɜɧɵɟ 

(ɜ ɤɥɚɫɫɟ ɢ 
ɞɨɦɚ) 

ɞɥɹ ɫɚɦɨ-
ɫɬɨɹɬɟɥɶ-

ɧɨɣ ɪɚɛɨɬɵ 
ɜ ɤɥɚɫɫɟ 

ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɟ 

1—2 § 71 ɞɨ ɞɨɩɨɥ-

ɧɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɨɛɨɡɧɚɱɟɧɧɨɝɨ ɡɧɚɱɤɨɦ 
* ɧɚ ɫ. 366 

1184—1190 1190 1191, 1192 

(ɩɨɫɥɟ ɢɡ-

ɭɱɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ, 
ɨɛɨɡɧɚɱɟɧ-
ɧɨɝɨ ɡɧɚɱ-

ɤɨɦ *) 
3—6 § 72 ɞɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ-

ɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɛɨɡɧɚ-
ɱɟɧɧɨɝɨ ɡɧɚɱɤɨɦ * ɧɚ  
ɫ. 372; § 73 

1193—
1199, 

1201—1206 

Ɂɚɞɚɧɢɹ 
ɪɭɛɪɢɤɢ 
«ɉɪɨɜɟɪɶ 
ɫɟɛɹ!» 

(ɫ. 384) 

1200 (ɩɨɫɥɟ 
ɢɡɭɱɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ, 
ɨɛɨɡɧɚɱɟɧ-

ɧɨɝɨ ɡɧɚɱ-
ɤɨɦ *) 
1207—1209 

7—8 § 71—73 (ɨɛɨɛɳɟɧɢɟ ɢ 
ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɭɦɟ-
ɧɢɣ) 

1112—
1115, 1218 

Ʉɨɧɬɪɨɥɶ-
ɧɚɹ ɪɚɛɨɬɚ  
№ 13 ɧɚ  
20 ɦɢɧ 
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ɂɬɨɝɨɜɨɟ ɩɨɜɬɨɪɟɧɢɟ ɤɭɪɫɚ 

ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɚɧɚɥɢɡɚ 
 

ɍɪɨɤɢ ɢɬɨɝɨɜɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɢɦɟɸɬ ɫɜɨɟɣ ɰɟɥɶɸ ɧɟ ɬɨɥɶɤɨ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɟ ɜ ɩɚɦɹɬɢ ɭɱɚɳɢɯɫɹ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɢ ɨɛɨɛɳɟɧɢɟ, ɭɬɨɱ-
ɧɟɧɢɟ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɸ ɡɧɚɧɢɣ ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɚɧɚɥɢɡɚ ɡɚ ɤɭɪɫ 
ɫɪɟɞɧɟɣ ɲɤɨɥɵ. Ɇɚɬɟɪɢɚɥ ɞɥɹ ɷɬɢɯ ɭɪɨɤɨɜ ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɡ-
ɞɟɥɚɯ ɭɱɟɛɧɢɤɚ: «ɍɩɪɚɠɧɟɧɢɹ ɞɥɹ ɢɬɨɝɨɜɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ 
ɧɚɱɚɥ ɚɧɚɥɢɡɚ», «Ɂɚɞɚɱɢ ɞɥɹ ɜɧɟɤɥɚɫɫɧɨɣ ɪɚɛɨɬɵ». 

Ɍɟɦɚɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɭɪɨɤɨɜ ɢɬɨɝɨɜɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɦɨɠɟɬ 
ɛɵɬɶ ɪɚɡɥɢɱɧɵɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɤɥɚɫɫɚ ɢ 
ɭɫɬɪɟɦɥɟɧɢɣ ɭɱɢɬɟɥɹ. ɉɪɢɜɟɞёɦ ɨɞɢɧ ɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɥɚɧɢɪɨ-
ɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɩɨɜɬɨɪɟɧɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨ-
ɞɟɪɠɚɬɟɥɶɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɥɢɧɢɹɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɰɟɩɰɢɟɣ ɤɭɪɫɚ ɢ 
ɩɨɜɬɨɪɟɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɫɬɪɨɢɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: ɜɵɱɢɫɥɟɧɢɹ 
ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ → ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ → ɮɭɧɤɰɢɢ. 

ȼɵɱɢɫɥɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ — 2/5 ɱ. 
ɍɪɚɜɧɟɧɢɹ, ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜɚ — 4/6 ɱ. 
Ɏɭɧɤɰɢɢ ɢ ɝɪɚɮɢɤɢ — 4/6 ɱ. 
ɂɬɨɝɨɜɚɹ ɤɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ — 2/2 ɱ. 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɩɨ ɜɫɟɦɭ ɤɭɪɫɭ — 2/4 ɱ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɬɨɝɨɜɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɲɢɪɨɤɨɟ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɭɪɨɤɨɜ (ɥɟɤɰɢɣ, ɫɟɦɢɧɚ-
ɪɨɜ, ɩɪɚɤɬɢɤɭɦɨɜ, ɤɨɧɫɭɥɶɬɚɰɢɣ ɢ ɬ. ɞ.) ɫ ɰɟɥɶɸ ɛɵɫɬɪɨɝɨ ɨɯɜɚɬɚ  
ɛɨɥɶɲɨɝɨ ɩɨ ɨɛɴёɦɭ ɦɚɬɟɪɢɚɥɚ. 

ɇɟɨɛɯɨɞɢɦɵɦ ɷɥɟɦɟɧɬɨɦ ɭɪɨɤɨɜ ɢɬɨɝɨɜɨɝɨ ɩɨɜɬɨɪɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɭɱɚɳɢɯɫɹ. Ɉɧɚ ɩɨɥɟɡɧɚ ɤɚɤ ɫɚɦɢɦ ɭɱɚɳɢɦɫɹ, ɬɚɤ 
ɢ ɭɱɢɬɟɥɸ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. Ɂɚɞɚɧɢɹ ɞɥɹ ɫɚɦɨɫɬɨɹɬɟɥɶ-
ɧɨɣ ɩɪɨɜɟɪɨɱɧɨɣ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɢ ɨɛɳɢɦɢ (ɩɨ ɜɚɪɢɚɧɬɚɦ ɨɞɧɨɝɨ, 
ɧɚɩɪɢɦɟɪ ɨɛɹɡɚɬɟɥɶɧɨɝɨ, ɭɪɨɜɧɹ), ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɦɢ. Ɏɨɪɦɵ ɩɪɨ-
ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɬɨɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ: ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɣ ɪɚ-
ɛɨɬɵ ɫ ɞɜɭɦɹ-ɬɪɟɦɹ ɡɚɞɚɧɢɹɦɢ ɞɨ ɬɟɫɬɨɜ ɢ ɪɚɛɨɬ ɜ ɮɨɪɦɟ ɪɚɛɨɱɢɯ ɬɟɬɪɚ-
ɞɟɣ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɩɪɨɛɟɥɨɜ ɜ ɩɪɢɜɟɞёɧɧɵɯ ɪɚɫɫɭɠɞɟɧɢɹɯ (ɱɬɨ ɩɨɥɟɡɧɨ 
ɞɥɹ ɫɥɚɛɵɯ ɭɱɚɳɢɯɫɹ). 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɞɥɹ ɭɱɚɳɢɯɫɹ, ɢɧɬɟɪɟɫɭɸɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɣ ɢ ɫɨ-
ɛɢɪɚɸɳɢɯɫɹ ɩɪɨɞɨɥɠɢɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɹɯ, ɝɞɟ 
ɧɟɨɛɯɨɞɢɦɵ ɡɧɚɧɢɹ ɦɚɬɟɦɚɬɢɤɢ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɞɟɥ 
ɭɱɟɛɧɢɤɚ «Ɂɚɞɚɱɢ ɞɥɹ ɜɧɟɤɥɚɫɫɧɨɣ ɪɚɛɨɬɵ».  
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ɉɪɢɦɟɪɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
I ɜɚɪɢɚɧɬ: 2 ɱ ɜ ɧɟɞɟɥɸ ɜ 1-ɦ ɩɨɥɭɝɨɞɢɢ, 

3 ɱ ɜ ɧɟɞɟɥɸ ɜɨ 2-ɦ ɩɨɥɭɝɨɞɢɢ, ɜɫɟɝɨ 86 ɱ 

II ɜɚɪɢɚɧɬ: 4 ɱ ɜ ɧɟɞɟɥɸ, ɜɫɟɝɨ 136 ɱ 

10 ɤɥɚɫɫ 
ɇɨɦɟɪ 

ɩɚɪɚɝɪɚɮɚ ɋɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɱɚɫɨɜ 

I II 

Ƚɥɚɜɚ I. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ 13 18 

1, 2 ɐɟɥɵɟ ɢ ɪɚɰɢɨɧɚɥɶɧɵɟ ɱɢɫɥɚ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɱɢɫɥɚ 

3 4 

3 Ȼɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɪɨɝɪɟɫ-
ɫɢɹ 

2 2 

4 Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ ɤɨɪɟɧɶ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ 3 4 
5 ɋɬɟɩɟɧɶ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚ-

ɡɚɬɟɥɟɦ 

3 5 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.1 1 — 
 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.1 — 1 

Ƚɥɚɜɚ II. ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ  12 18 

6 ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ 3 3 
7 ȼɡɚɢɦɧɨ ɨɛɪɚɬɧɵɟ ɮɭɧɤɰɢɢ 1 1 

ɉ. 4 Ⱦɪɨɛɧɨ-ɥɢɧɟɣɧɚɹ ɮɭɧɤɰɢɹ ɢ ɟё ɝɪɚɮɢɤ 1 1 

8 Ɋɚɜɧɨɫɢɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 2 4 

9 ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ  2 4 
10* ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ — 2 

 ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 2 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.2 1 — 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.2 — 1 

Ƚɥɚɜɚ III. ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ  10 12 

11 ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ 2 2 

12 ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 2 3 
13 ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ 2 3 

14 ɋɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ 2 2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.3 1 — 
 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.3 — 1 

Ƚɥɚɜɚ IV. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ 15 19 

15 Ʌɨɝɚɪɢɮɦɵ 2 2 
16 ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ 2 2 

17 Ⱦɟɫɹɬɢɱɧɵɟ ɢ ɧɚɬɭɪɚɥɶɧɵɟ ɥɨɝɚɪɢɮɦɵ 2 3 

18 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ 2 2 

19 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 2 3 
20 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ 2 4 

 ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 2 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.4 1 — 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.4 — 1 
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Ƚɥɚɜɚ V. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ  20 27 

21 Ɋɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ 1 1 

22 ɉɨɜɨɪɨɬ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ 2 2 

23 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɭɝɥɚ 2 2 

24 Ɂɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ 1 1 
25 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ ɢ ɬɚɧɝɟɧ-

ɫɨɦ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɭɝɥɚ 

2 2 

26 Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɨɠɞɟɫɬɜɚ 2 3 

27 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɭɝɥɨɜ α ɢ –α 1 1 
28 Ɏɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ 2 3 

29 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɞɜɨɣɧɨɝɨ ɭɝɥɚ 1 2 

30* ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ 1 2 

31 Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ 2 2 
32 ɋɭɦɦɚ ɢ ɪɚɡɧɨɫɬɶ ɫɢɧɭɫɨɜ. ɋɭɦɦɚ ɢ ɪɚɡɧɨɫɬɶ ɤɨ-

ɫɢɧɭɫɨɜ 

1 3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.5 1 — 
 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.6 — 1 

Ƚɥɚɜɚ VI. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 14 18 

33 ɍɪɚɜɧɟɧɢɟ МШs x = a 3 3 
34 ɍɪɚɜɧɟɧɢɟ sТЧ x = a 3 3 

35 ɍɪɚɜɧɟɧɢɟ ЭР x = a 2 2 

36 Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 4 5 

37* ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɧɟɪɚɜɟɧɫɬɜ  

— 2 

 ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.6 1 — 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.7 — 1 

ɉɨɜɬɨɪɟɧɢɟ ɢ ɪɟɲɟɧɢɟ ɡɚɞɚɱ 2 24 

11 ɤɥɚɫɫ 
ɇɨɦɟɪ 

ɩɚɪɚɝɪɚɮɚ ɋɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɱɚɫɨɜ 

I II 

ɉɨɜɬɨɪɟɧɢɟ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢ-
ɡɚ 10 ɤɥɚɫɫɚ 

2 6 

Ƚɥɚɜɚ VII. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ 13 20 

38 Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɢ ɢ ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɬɪɢ-
ɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

2 3 

39 ɑёɬɧɨɫɬɶ, ɧɟɱёɬɧɨɫɬɶ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

2 3 

40 ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ y = cos x ɢ ɟё ɝɪɚɮɢɤ 3 3 

41 ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ y = sin x ɢ ɟё ɝɪɚɮɢɤ 2 3 

42 ɋɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ y = tg x ɢ ɟё ɝɪɚɮɢɤ 2 2 
43* Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ — 3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.7 1 — 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.8 — 1 
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Ƚɥɚɜɚ VIII. ɉɪɨɢɡɜɨɞɧɚɹ ɢ ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ 16 20 

ɉ. 3 ɉɪɟɞɟɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 1 1 

44 ɉɪɨɢɡɜɨɞɧɚɹ 2 2 

45 ɉɪɨɢɡɜɨɞɧɚɹ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ 2 3 

46 ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ 3 3 
47 ɉɪɨɢɡɜɨɞɧɵɟ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ 3 4 

48 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ 3 4 

 ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.8 1 — 
 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.9 — 1 

Ƚɥɚɜɚ Iɏ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ 

ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɮɭɧɤɰɢɣ 

12 18 

49 ȼɨɡɪɚɫɬɚɧɢɟ ɢ ɭɛɵɜɚɧɢɟ ɮɭɧɤɰɢɢ 2 2 

50 ɗɤɫɬɪɟɦɭɦɵ ɮɭɧɤɰɢɢ 2 3 

51 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɤ ɩɨɫɬɪɨɟɧɢɸ ɝɪɚɮɢɤɨɜ 
ɮɭɧɤɰɢɣ 

2 4 

52 ɇɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ 3 3 

53* ȼɵɩɭɤɥɨɫɬɶ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ, ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ 1 3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.9 1 — 
 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.10 — 1 

Ƚɥɚɜɚ ɏ. ɂɧɬɟɝɪɚɥ 11 14 

54 ɉɟɪɜɨɨɛɪɚɡɧɚɹ 2 2 
55 ɉɪɚɜɢɥɚ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɨɣ 3 2 

56 ɉɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɢ ɢɧɬɟɝɪɚɥ 2 3 

57, 58 ȼɵɱɢɫɥɟɧɢɟ ɢɧɬɟɝɪɚɥɨɜ. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɫ 
ɩɨɦɨɳɶɸ ɢɧɬɟɝɪɚɥɨɜ 

— 2 

59 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɢɧɬɟɝɪɚɥɚ ɤ ɪɟɲɟɧɢɸ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ 

1 2 

 ɍɪɨɤɢ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 2 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 1.10 1 — 
 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 2.11 — 1 

Ƚɥɚɜɚ ɏI. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ 10 13 

60 ɉɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟɧɢɹ 1 2 
61 ɉɟɪɟɫɬɚɧɨɜɤɢ 2 2 

62 Ɋɚɡɦɟɳɟɧɢɹ 1 2 

63 ɋɨɱɟɬɚɧɢɹ ɢ ɢɯ ɫɜɨɣɫɬɜɚ 2 2 

64 Ȼɢɧɨɦ ɇɶɸɬɨɧɚ 2 2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 11 1 1 

Ƚɥɚɜɚ ɏII. Эɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 11 13 

65 ɋɨɛɵɬɢɹ 1 1 

66 Ʉɨɦɛɢɧɚɰɢɢ ɫɨɛɵɬɢɣ. ɉɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɨɛɵ-
ɬɢɹ 

1 2 

67 ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ 2 2 

68 ɋɥɨɠɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ 2 2 

69 ɇɟɡɚɜɢɫɢɦɵɟ ɫɨɛɵɬɢɹ. ɍɦɧɨɠɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ 1 2 

70 ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ 2 2 
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 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚɧɢɣ 1 1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 12 1 1 

Ƚɥɚɜɚ ɏIII. ɋɬɚɬɢɫɬɢɤɚ 8 9 

71 ɋɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ 2 2 

72 ɐɟɧɬɪɚɥɶɧɵɟ ɬɟɧɞɟɧɰɢɢ 2 2 

73 Ɇɟɪɵ ɪɚɡɛɪɨɫɚ 2 3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ № 13 

1 

1 

1 

1 

ɂɬɨɝɨɜɨɟ ɩɨɜɬɨɪɟɧɢɟ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ 

3 23 
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Ɉɝɥɚɜɥɟɧɢɟ 
ɉɪɟɞɢɫɥɨɜɢɟ   3 

10 ɤɥɚɫɫ 

Ƚɥɚɜɚ I. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ   5 

§ 1.  ɐɟɥɵɟ ɢ ɪɚɰɢɨɧɚɥɶɧɵɟ ɱɢɫɥɚ   8 

§ 2.  Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ   8 

§ 3.  Ȼɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ   10 

§ 4.  Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ ɤɨɪɟɧɶ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ   12 

§ 5.  ɋɬɟɩɟɧɶ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦɢ   13 

Ƚɥɚɜɚ II. ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ   16 

§ 6.  ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ   18 

§ 7.  ȼɡɚɢɦɧɨ ɨɛɪɚɬɧɵɟ ɮɭɧɤɰɢɢ   20 

ɉɪɢɥɨɠɟɧɢɟ. § 4. Ⱦɪɨɛɧɨ-ɥɢɧɟɣɧɚɹ ɮɭɧɤɰɢɹ ɢ ɟё ɝɪɚɮɢɤ   21 

§ 8.  Ɋɚɜɧɨɫɢɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ   21 
§ 9.  ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ   24 

§ 10*. ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ   26 

Ƚɥɚɜɚ III. ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ   29 

§ 11. ɉɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ   30 

§ 12. ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ   32 

§ 13. ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ   34 

§ 14. ɋɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ   36 

Ƚɥɚɜɚ IV. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ   39 

§ 15. Ʌɨɝɚɪɢɮɦɵ   41 

§ 16. ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɨɜ   43 

§ 17. Ⱦɟɫɹɬɢɱɧɵɟ ɢ ɧɚɬɭɪɚɥɶɧɵɟ ɥɨɝɚɪɢɮɦɵ   44 

§ 18. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ   45 

§ 19. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ   48 

§ 20. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ   49 

Ƚɥɚɜɚ V. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ   52 

§ 21. Ɋɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ   55 

§ 22. ɉɨɜɨɪɨɬ ɬɨɱɤɢ ɜɨɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ   56 
§ 23. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ ɭɝɥɚ   59 

§ 24. Ɂɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ   62 

§ 25. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ ɢ ɬɚɧɝɟɧɫɨɦ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɭɝɥɚ   63 

§ 26. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɬɨɠɞɟɫɬɜɚ   66 

§ 27. ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ ɬɚɧɝɟɧɫ ɭɝɥɨɜ α ɢ –α   69 
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ɉɈəɋɇɂɌȿɅɖɇȺə ɁȺɉɂɋɄȺ 

Ɋɚɛɨɱɢɟ ɩɪɨɝɪɚɦɦɵ ɛɚɡɨɜɨɝɨ ɢ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɟɣ 

ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɫɪɟɞɧɟɝɨ 
ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ ɨɫɧɨɜɟ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨ-
ɝɨ ɹɞɪɚ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɎȽɈɋ ɤ ɫɬɪɭɤɬɭɪɟ ɢ ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɜɨɟɧɢɹ ɨɫɧɨɜɧɵɯ ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɵɯ ɩɪɨɝɪɚɦɦ ɫɪɟɞɧɟɝɨ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. ȼ ɧɢɯ ɫɨ-
ɛɥɸɞɚɟɬɫɹ ɩɪɟɟɦɫɬɜɟɧɧɨɫɬɶ ɫ ɩɪɢɦɟɪɧɨɣ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦ-
ɦɨɣ ɨɫɧɨɜɧɨɝɨ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. ɉɪɢɦɟɪɧɵɟ ɪɚɛɨɱɢɟ ɩɪɨ-
ɝɪɚɦɦɵ (ɞɚɥɟɟ — ɉɪɨɝɪɚɦɦɵ) ɹɜɥɹɸɬɫɹ ɨɪɢɟɧɬɢɪɨɦ ɞɥɹ ɭɱɢ-
ɬɟɥɟɣ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɚɛɨɱɢɟ ɩɪɨɝɪɚɦɦɵ ɫ ɭɱёɬɨɦ ɭɪɨɜɧɹ 
ɩɨɞɝɨɬɨɜɤɢ ɤɥɚɫɫɨɜ, ɜ ɤɨɬɨɪɵɯ ɜɟɞёɬɫɹ ɩɪɟɩɨɞɚɜɚɧɢɟ ɩɨ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɦ ɭɱɟɛɧɢɤɚɦ. 

ɉɪɨɝɪɚɦɦɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ:  

1) ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ, ɜ ɤɨɬɨɪɨɣ ɤɨɧɤɪɟɬɢɡɢɪɭɸɬɫɹ 
ɨɛɳɢɟ ɰɟɥɢ ɫɪɟɞɧɟɝɨ (ɩɨɥɧɨɝɨ) ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɫ ɭɱёɬɨɦ 
ɫɩɟɰɢɮɢɤɢ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ; 

2) ɨɩɢɫɚɧɢɟ ɦɟɫɬɚ ɩɪɟɞɦɟɬɚ ɜ ɭɱɟɛɧɨɦ ɩɥɚɧɟ; 
3) ɩɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɫɜɨɟɧɢɹ ɤɭɪɫɚ; 
4) ɫɨɞɟɪɠɚɧɢɟ ɤɭɪɫɚ ɞɥɹ ɛɚɡɨɜɨɝɨ ɢ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜ-

ɧɟɣ; 
5) ɩɪɢɦɟɪɧɨɟ ɬɟɦɚɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɫ ɨɩɪɟɞɟɥɟɧɢ-

ɟɦ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɛɭɱɚɸɳɢɯɫɹ; 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɲɤɨɥɶɧɨɝɨ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ 
ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɟɝɨ ɨɛɴ-
ɟɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ ɢ ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɵɟ ɨɬɧɨɲɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɦɢɪɚ. Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɞ-
ɝɨɬɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɩɨɧɢɦɚɧɢɹ ɩɪɢɧɰɢɩɨɜ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɜɨɫɩɪɢɹɬɢɹ ɧɚɭɱɧɵɯ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɧɹɬɢɣ ɢ ɢɞɟɣ.  Ɇɚɬɟɦɚɬɢɤɚ ɹɜɥɹɟɬɫɹ ɹɡɵɤɨɦ 
ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ. ɋ ɟё ɩɨɦɨɳɶɸ ɦɨɞɟɥɢɪɭɸɬɫɹ ɢ ɢɡɭɱɚɸɬɫɹ 
ɹɜɥɟɧɢɹ ɢ ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ ɩɪɢɪɨɞɟ.  

Ʉɭɪɫ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɨɩɨɪɧɵɯ ɤɭɪɫɨɜ ɫɬɚɪɲɟɣ ɲɤɨɥɵ: ɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɡɭɱɟɧɢɟ ɞɪɭɝɢɯ ɞɢɫɰɢɩɥɢɧ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɨɬɧɨɫɢɬ-
ɫɹ ɤ ɩɪɟɞɦɟɬɚɦ ɟɫɬɟɫɬɜɟɧɧɨ-ɧɚɭɱɧɨɝɨ ɰɢɤɥɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɤ ɮɢ-
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ɡɢɤɟ. Ɋɚɡɜɢɬɢɟ ɥɨɝɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ ɭɱɚɳɢɯɫɹ ɩɪɢ ɢɡɭɱɟ-
ɧɢɢ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɭɫɜɨɟɧɢɸ ɩɪɟɞɦɟɬɨɜ ɝɭɦɚɧɢɬɚɪɧɨɝɨ ɰɢɤɥɚ. ɉɪɚɤɬɢɱɟɫɤɢɟ 
ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 
ɬɪɭɞɨɜɨɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɲɤɨɥɶɧɢɤɨɜ. 

Ɋɚɡɜɢɬɢɟ ɭ ɭɱɚɳɢɯɫɹ ɩɪɚɜɢɥɶɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɫɭɳ-
ɧɨɫɬɢ ɢ ɩɪɨɢɫɯɨɠɞɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɚɛɫɬɪɚɤɰɢɣ, ɫɨɨɬɧɨ-
ɲɟɧɢɢ ɪɟɚɥɶɧɨɝɨ ɢ ɢɞɟɚɥɶɧɨɝɨ, ɯɚɪɚɤɬɟɪɟ ɨɬɪɚɠɟɧɢɹ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɣ ɧɚɭɤɨɣ ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɪɟɚɥɶɧɨɝɨ ɦɢɪɚ, ɦɟɫɬɟ 
ɚɥɝɟɛɪɵ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜ ɫɢɫɬɟɦɟ ɧɚɭɤ ɢ ɪɨɥɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɧɚɭɱɧɨɦ ɩɨɡɧɚɧɢɢ ɢ ɜ 
ɩɪɚɤɬɢɤɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɧɚɭɱɧɨɝɨ ɦɢɪɨɜɨɡɡɪɟ-
ɧɢɹ ɭɱɚɳɢɯɫɹ, ɚ ɬɚɤɠɟ ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɚɱɟɫɬɜ ɦɵɲɥɟɧɢɹ, ɧɟ-
ɨɛɯɨɞɢɦɵɯ ɞɥɹ ɚɞɚɩɬɚɰɢɢ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ 
ɨɛɳɟɫɬɜɟ.  

Ɍɪɟɛɭɹ ɨɬ ɭɱɚɳɢɯɫɹ ɭɦɫɬɜɟɧɧɵɯ ɢ ɜɨɥɟɜɵɯ ɭɫɢɥɢɣ, 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɧɢɦɚɧɢɹ, ɚɤɬɢɜɧɨɫɬɢ ɪɚɡɜɢɬɨɝɨ ɜɨɨɛɪɚɠɟɧɢɹ, 
ɦɚɬɟɦɚɬɢɤɚ ɪɚɡɜɢɜɚɟɬ ɧɪɚɜɫɬɜɟɧɧɵɟ ɱɟɪɬɵ ɥɢɱɧɨɫɬɢ (ɧɚɫɬɨɣ-
ɱɢɜɨɫɬɶ, ɰɟɥɟɭɫɬɪɟɦɥёɧɧɨɫɬɶ, ɬɜɨɪɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɫɚɦɨ-
ɫɬɨɹɬɟɥɶɧɨɫɬɶ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɬɪɭɞɨɥɸɛɢɟ, ɞɢɫɰɢɩɥɢɧɭ ɢ 
ɤɪɢɬɢɱɧɨɫɬɶ ɦɵɲɥɟɧɢɹ) ɢ ɭɦɟɧɢɟ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɨ ɨɬɫɬɚ-
ɢɜɚɬɶ ɫɜɨɢ ɜɡɝɥɹɞɵ ɢ ɭɛɟɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɶ 
ɩɪɢɧɢɦɚɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɪɟɲɟɧɢɹ. 

ɂɡɭɱɟɧɢɟ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚ-
ɥɢɡɚ ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɫɲɢɪɹɟɬ ɤɪɭɝɨɡɨɪ ɭɱɚɳɢɯɫɹ, ɡɧɚɤɨɦɹ ɢɯ 
ɫ ɢɧɞɭɤɰɢɟɣ ɢ ɞɟɞɭɤɰɢɟɣ, ɨɛɨɛɳɟɧɢɟɦ ɢ ɤɨɧɤɪɟɬɢɡɚɰɢɟɣ, ɚɧɚ-
ɥɢɡɨɦ ɢ ɫɢɧɬɟɡɨɦ, ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢɟɣ, ɚɛ-
ɫɬɪɚɝɢɪɨɜɚɧɢɟɦ, ɚɧɚɥɨɝɢɟɣ. Ⱥɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɞɚɱ ɧɚ 
ɜɫɟɯ ɷɬɚɩɚɯ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɡɜɢɜɚɟɬ ɬɜɨɪɱɟɫɤɢɟ ɫɩɨ-
ɫɨɛɧɨɫɬɢ ɲɤɨɥɶɧɢɤɨɜ. 

ɉɪɢ ɨɛɭɱɟɧɢɢ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢ-
ɡɚ ɮɨɪɦɢɪɭɸɬɫɹ ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ ɭɦɫɬɜɟɧɧɨɝɨ ɬɪɭɞɚ — ɩɥɚ-
ɧɢɪɨɜɚɧɢɟ ɫɜɨɟɣ ɪɚɛɨɬɵ, ɩɨɢɫɤ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɭɬɟɣ ɟё ɜɵ-
ɩɨɥɧɟɧɢɹ, ɤɪɢɬɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ. ȼ ɩɪɨɰɟɫɫɟ ɨɛɭɱɟ-
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ɧɢɹ  ɲɤɨɥɶɧɢɤɢ ɞɨɥɠɧɵ ɧɚɭɱɢɬɶɫɹ ɢɡɥɚɝɚɬɶ ɫɜɨɢ ɦɵɫɥɢ ɹɫɧɨ 
ɢ ɢɫɱɟɪɩɵɜɚɸɳɟ, ɥɚɤɨɧɢɱɧɨ ɢ ёɦɤɨ, ɩɪɢɨɛɪɟɫɬɢ ɧɚɜɵɤɢ ɱёɬ-
ɤɨɝɨ, ɚɤɤɭɪɚɬɧɨɝɨ ɢ ɝɪɚɦɨɬɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɡɚɩɢɫɟɣ. 

ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɲɤɨɥɶɧɨɝɨ ɤɭɪɫɚ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɥɨɝɢɱɟɫɤɨɝɨ 
ɦɵɲɥɟɧɢɹ ɭɱɚɳɢɯɫɹ. ɋɚɦɢ ɨɛɴɟɤɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɭɦɨɡɚ-
ɤɥɸɱɟɧɢɣ ɢ ɩɪɢɧɹɬɵɟ ɜ ɦɚɬɟɦɚɬɢɤɟ ɩɪɚɜɢɥɚ ɢɯ ɤɨɧɫɬɪɭɢɪɨɜɚ-
ɧɢɹ ɫɩɨɫɨɛɫɬɜɭɸɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɭɦɟɧɢɣ ɨɛɨɫɧɨɜɵɜɚɬɶ ɢ ɞɨ-
ɤɚɡɵɜɚɬɶ ɫɭɠɞɟɧɢɹ, ɩɪɢɜɨɞɢɬɶ ɱёɬɤɢɟ ɨɩɪɟɞɟɥɟɧɢɹ, ɪɚɡɜɢɜɚ-
ɸɬ ɥɨɝɢɱɟɫɤɭɸ ɢɧɬɭɢɰɢɸ, ɤɪɚɬɤɨ ɢ ɧɚɝɥɹɞɧɨ ɜɫɤɪɵɜɚɸɬ ɦɟ-
ɯɚɧɢɡɦ ɥɨɝɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɢ ɭɱɚɬ ɢɯ ɩɪɢɦɟɧɟɧɢɸ. Ɍɟɦ 
ɫɚɦɵɦ ɤɭɪɫ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɡɚɧɢ-
ɦɚɟɬ ɜɟɞɭɳɟɟ ɦɟɫɬɨ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɧɚɭɱɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 
ɦɵɲɥɟɧɢɹ ɲɤɨɥɶɧɢɤɨɜ. Ɋɚɫɤɪɵɜɚɹ ɜɧɭɬɪɟɧɧɸɸ ɝɚɪɦɨɧɢɸ ɦɚ-
ɬɟɦɚɬɢɤɢ, ɮɨɪɦɢɪɭɹ ɩɨɧɢɦɚɧɢɟ ɤɪɚɫɨɬɵ ɢ ɢɡɹɳɟɫɬɜɚ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɢɯ ɪɚɫɫɭɠɞɟɧɢɣ, ɫɩɨɫɨɛɫɬɜɭɹ ɜɨɫɩɪɢɹɬɢɸ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɢɯ ɮɨɪɦ, ɦɚɬɟɦɚɬɢɤɚ ɬɟɦ ɫɚɦɵɦ ɜɧɨɫɢɬ ɡɧɚɱɢɬɟɥɶɧɵɣ 
ɜɤɥɚɞ ɜ ɷɫɬɟɬɢɱɟɫɤɨɟ ɜɨɫɩɢɬɚɧɢɟ ɭɱɚɳɢɯɫɹ. ȿё ɢɡɭɱɟɧɢɟ ɪɚɡ-
ɜɢɜɚɟɬ ɜɨɨɛɪɚɠɟɧɢɟ ɲɤɨɥɶɧɢɤɨɜ, ɫɭɳɟɫɬɜɟɧɧɨ ɨɛɨɝɚɳɚɟɬ ɢ 
ɪɚɡɜɢɜɚɟɬ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ Ʉɨɧɰɟɩɰɢɟɣ ɪɚɡɜɢɬɢɹ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɞɨɥɠɧɨ ɪɟɲɚɬɶ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɥɟɞɭɸ-
ɳɢɟ ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 
 ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɤɚɠɞɨɦɭ ɨɛɭɱɚɸɳɟɦɭɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɞɨɫɬɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɭɫɩɟɲɧɨɣ ɠɢɡɧɢ ɜ 

ɨɛɳɟɫɬɜɟ; 
 ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɫɬɪɚɧɟ ɱɢɫɥɨ ɜɵɩɭɫɤɧɢɤɨɜ, 

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜɤɚ ɤɨɬɨɪɵɯ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ 

ɩɪɨɞɨɥɠɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɢ 

ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɩɪɟɩɨɞɚɜɚɧɢɟ 

ɦɚɬɟɦɚɬɢɤɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɛɨɬɭ ɜ 

ɫɮɟɪɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɞɪ.; 
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 ɜ ɨɫɧɨɜɧɨɦ ɨɛɳɟɦ ɢ ɫɪɟɞɧɟɦ ɨɛɳɟɦ ɨɛɪɚɡɨɜɚɧɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɨɞɝɨɬɨɜɤɭ ɨɛɭɱɚɸɳɢɯɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɡɚɩɪɨɫɚɦɢ ɤ ɭɪɨɜɧɸ ɩɨɞɝɨɬɨɜɤɢ ɜ 

ɫɮɟɪɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɞɟɥɹɸɬɫɹ ɬɪɢ ɧɚɩɪɚɜɥɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ 

ɤ ɪɟɡɭɥɶɬɚɬɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ:  
1. ɉɪɚɤɬɢɤɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɛɪɚɡɨɜɚ-

ɧɢɟ (ɦɚɬɟɦɚɬɢɤɚ ɞɥɹ ɠɢɡɧɢ). 
2. Ɇɚɬɟɦɚɬɢɤɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɪɨɮɟɫɫɢɢ, ɧɟ ɫɜɹ-

ɡɚɧɧɨɣ ɫ ɦɚɬɟɦɚɬɢɤɨɣ. 
3. Ɍɜɨɪɱɟɫɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɧɚ ɤɨɬɨɪɨɟ ɧɚɰɟɥɟɧɵ ɬɟ ɨɛɭ-

ɱɚɸɳɢɟɫɹ, ɤɨɬɨɪɵɟ ɩɥɚɧɢɪɭɸɬ ɡɚɧɢɦɚɬɶɫɹ ɬɜɨɪɱɟɫɤɨɣ ɢ ɢɫ-
ɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɪɚɛɨɬɨɣ ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɦɚɬɢɤɢ, ɮɢɡɢɤɢ, ɷɤɨ-
ɧɨɦɢɤɢ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɂɚɤɨɧɨɦ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɊɎ (ɫɬ. 12 ɩ. 7) 
ɨɪɝɚɧɢɡɚɰɢɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶ-
ɧɨɫɬɶ, ɪɟɚɥɢɡɭɸɬ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɩɪɨɰɟɫɫɟ 
ɫ ɭɱёɬɨɦ ɩɪɢɦɟɪɧɨɣ ɨɫɧɨɜɧɨɣ  ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 
ɤɚɤ ɧɚ ɨɫɧɨɜɟ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɟɝɨ ɭɪɨɜɧɹ, ɜɯɨɞɹɳɢɯ ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɆɈɢɇ 
ɊɎ, ɬɚɤ ɢ ɫ ɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ (ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɫɨɛɢɹ, ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɵɟ ɩɨɪɬɚɥɵ ɢ ɫɚɣɬɵ ɢ ɞɪ.). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜ ɩɪɨɝɪɚɦɦɚɯ ɜɵɞɟɥɟɧɵ 
ɞɜɚ ɭɪɨɜɧɹ: ɛɚɡɨɜɵɣ ɢ ɭɝɥɭɛɥёɧɧɵɣ. 

ɐɟɥɢ ɨɫɜɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ — ɨɛɟɫɩɟɱɟ-
ɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɢ 
ɭɦɟɧɢɣ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɩɟɲɧɨɝɨ 
ɩɪɨɞɨɥɠɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ, ɧɟ ɫɜɹɡɚɧɧɵɦ 
ɫ ɩɪɢɤɥɚɞɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɤɢ.  

ɉɪɨɝɪɚɦɦɚ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɨ-
ɮɢɥɶɧɨɝɨ ɢɡɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɤɢ; ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɷɬɨɣ ɩɪɨ-
ɝɪɚɦɦɵ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɧɚɩɪɚɜɥɟɧɢɸ «ɦɚɬɟɦɚɬɢɤɚ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ»; ɜɦɟɫɬɟ ɫ ɬɟɦ ɜɵɩɭɫɤɧɢɤ ɩɨɥɭɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɭɱɢɬɶ 
ɦɚɬɟɦɚɬɢɤɭ ɧɚ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɱɬɨ ɫɨɡɞɚɫɬ 
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ɮɭɧɞɚɦɟɧɬ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫɟɪɶёɡɧɨɝɨ ɢɡɭɱɟɧɢɹ ɦɚɬɟɦɚɬɢɤɢ 
ɜ ɜɭɡɟ.  

Ɉɛщɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɟɛɧɨɝɨ ɩɪɟɞɦɟɬɚ. Ɇɚɬɟɦɚ-
ɬɢɱɟɫɤɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɢ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ,  
ɢ ɜ ɞɭɯɨɜɧɨɣ ɠɢɡɧɢ ɨɛɳɟɫɬɜɚ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɫɬɨɪɨɧɚ ɫɜɹɡɚɧɚ 
ɫ ɫɨɡɞɚɧɢɟɦ ɢ ɩɪɢɦɟɧɟɧɢɟɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɱɟɥɨɜɟɤɭ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɭɯɨɜɧɚɹ ɫɬɨɪɨɧɚ 
− ɫ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɪɚɡɜɢɬɢɟɦ ɱɟɥɨɜɟɤɚ, ɮɨɪɦɢɪɨɜɚɧɢɟɦ 
ɯɚɪɚɤɬɟɪɚ ɢ ɨɛɳɟɣ ɤɭɥɶɬɭɪɵ. 

Ȼɟɡ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɧɢɣ ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɡɚɬɪɭɞɧɟɧɨ ɩɨɧɢɦɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɭɫɬɪɨɣ-
ɫɬɜɚ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ, ɜɨɫɩɪɢɹɬɢɟ ɢ ɢɧ-
ɬɟɪɩɪɟɬɚɰɢɹ ɪɚɡɧɨɨɛɪɚɡɧɨɣ ɫɨɰɢɚɥɶɧɨɣ, ɷɤɨɧɨɦɢɱɟɫɤɨɣ, ɩɨ-
ɥɢɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɦɚɥɨɷɮɮɟɤɬɢɜɧɚ ɩɨɜɫɟɞɧɟɜɧɚɹ 
ɩɪɚɤɬɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ. Ʉɚɠɞɨɦɭ ɱɟɥɨɜɟɤɭ ɜ ɫɜɨɟɣ ɠɢɡɧɢ 
ɩɪɢɯɨɞɢɬɫɹ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱёɬɵ, ɱɢɬɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞ-
ɫɬɚɜɥɟɧɧɭɸ ɜ ɜɢɞɟ ɬɚɛɥɢɰ, ɞɢɚɝɪɚɦɦ, ɝɪɚɮɢɤɨɜ, ɩɨɧɢɦɚɬɶ ɜɟ-
ɪɨɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ ɫɥɭɱɚɣɧɵɯ ɫɨɛɵɬɢɣ, ɫɨɫɬɚɜɥɹɬɶ ɧɟ-
ɫɥɨɠɧɵɟ ɚɥɝɨɪɢɬɦɵ ɢ ɞɪ. 

ɂɡɭɱɟɧɢɟ ɞɚɧɧɨɝɨ ɤɭɪɫɚ ɡɚɜɟɪɲɚɟɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɟɧ-
ɧɨɫɬɧɨ-ɫɦɵɫɥɨɜɵɯ ɭɫɬаɧɨɜɨɤ ɢ ɨɪɢɟɧɬаɰɢɣ ɭɱɚɳɢɯɫɹ ɜ 
ɨɬɧɨɲɟɧɢɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɢ ɩɪɨɛɥɟɦ ɢɯ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɜ ɪɚɦɤɚɯ ɫɪɟɞɧɟɝɨ ɨɛɳɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. Ʉɭɪɫ ɫɩɨɫɨɛɫɬɜɭ-
ɟɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɭɦɟɧɢɹ ɜɢɞɟɬɶ ɢ ɩɨɧɢɦɚɬɶ ɢɯ ɡɧɚɱɢɦɨɫɬɶ 
ɞɥɹ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ; ɭɦɟɧɢɹ ɪɚɡɥɢɱɚɬɶ ɮɚɤɬɵ ɢ ɨɰɟɧɤɢ, ɫɪɚɜɧɢɜɚɬɶ 
ɨɰɟɧɨɱɧɵɟ ɜɵɜɨɞɵ, ɜɢɞɟɬɶ ɢɯ ɫɜɹɡɶ ɫ ɤɪɢɬɟɪɢɹɦɢ ɨɰɟɧɨɤ ɢ 
ɫɜɹɡɶ ɤɪɢɬɟɪɢɟɜ ɫ ɨɩɪɟɞɟɥёɧɧɨɣ ɫɢɫɬɟɦɨɣ ɰɟɧɧɨɫɬɟɣ.  

Ȼɟɡ ɛɚɡɨɜɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɧɟɜɨɡɦɨɠɧɚ 
ɩɨɫɬɚɧɨɜɤɚ ɨɛɪɚɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɱɟɥɨɜɟɤɚ. ȼ ɲɤɨɥɟ ɦɚ-
ɬɟɦɚɬɢɤɚ ɫɥɭɠɢɬ ɨɩɨɪɧɵɦ ɩɪɟɞɦɟɬɨɦ ɞɥɹ ɢɡɭɱɟɧɢɹ ɫɦɟɠɧɵɯ 
ɞɢɫɰɢɩɥɢɧ. Ɋɟɚɥɶɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜ ɧɚɲɢ ɞɧɢ ɫɬɚɧɨɜɢɬɫɹ 
ɧɟɩɪɟɪɵɜɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɩɨɥɧɨɰɟɧɧɨɣ ɛɚɡɨɜɨɣ 
ɨɛɳɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ  ɩɨ ɚɥɝɟɛɪɟ ɢ 
ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

Ⱦɥɹ ɠɢɡɧɢ ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɳɟɫɬɜɟ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɫɬɢɥɹ ɦɵɲɥɟɧɢɹ. Ɉɛɴɟɤɬɵ 
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ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɭɦɨɡɚɤɥɸɱɟɧɢɣ ɢ ɩɪɚɜɢɥɚ ɢɯ ɤɨɧɫɬɪɭɢɪɨɜɚ-
ɧɢɹ ɜɫɤɪɵɜɚɸɬ ɦɟɯɚɧɢɡɦ ɥɨɝɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ, ɜɵɪɚɛɚɬɵ-
ɜɚɸɬ ɭɦɟɧɢɹ ɮɨɪɦɭɥɢɪɨɜɚɬɶ, ɨɛɨɫɧɨɜɵɜɚɬɶ ɢ ɞɨɤɚɡɵɜɚɬɶ 
ɫɭɠɞɟɧɢɹ, ɬɟɦ ɫɚɦɵɦ ɪɚɡɜɢɜɚɸɬ ɥɨɝɢɱɟɫɤɨɟ ɦɵɲɥɟɧɢɟ. Ⱥɥ-
ɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɢɧɚɞɥɟɠɢɬ ɜɟ-
ɞɭɳɚɹ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ ɦɵɲɥɟɧɢɹ, 
ɜɨɫɩɢɬɚɧɢɢ ɭɦɟɧɢɣ ɞɟɣɫɬɜɨɜɚɬɶ ɩɨ ɡɚɞɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ. ȼ 
ɯɨɞɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ – ɨɫɧɨɜɧɨɣ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɭɪɨ-
ɤɚɯ ɦɚɬɟɦɚɬɢɤɢ – ɪɚɡɜɢɜɚɸɬɫɹ ɬɜɨɪɱɟɫɤɚɹ ɢ ɩɪɢɤɥɚɞɧɚɹ ɫɬɨ-
ɪɨɧɵ ɦɵɲɥɟɧɢɹ. 

Ɉɛɭɱɟɧɢɟ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɞɚёɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɜɚɬɶ ɭ ɭɱɚɳɢɯɫɹ ɬɨɱɧɭɸ, ɥɚɤɨɧɢɱɧɭɸ 

ɢ ɢɧɮɨɪɦɚɬɢɜɧɭɸ ɪɟɱɶ, ɭɦɟɧɢɟ ɨɬɛɢɪɚɬɶ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹ-
ɳɢɟ ɹɡɵɤɨɜɵɟ (ɜ ɱɚɫɬɧɨɫɬɢ, ɫɢɦɜɨɥɢɱɟɫɤɢɟ, ɝɪɚɮɢɱɟɫɤɢɟ) 
ɫɪɟɞɫɬɜɚ, ɬ. ɟ. ɫɩɨɫɨɛɫɬɜɭɟɬ  ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɨɦɦɭɧɢɤаɬɢɜ-
ɧɨɣ ɤɭɥɶɬɭɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ — ɭɦɟɧɢɸ ɹɫɧɨ, ɥɨɝɢɱɧɨ, ɬɨɱɧɨ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɹɡɵɤɨɜɵɟ ɫɪɟɞɫɬɜɚ, ɚɞɟɤɜɚɬɧɵɟ ɨɛɫɭɠɞɚɟɦɨɣ ɩɪɨɛɥɟɦɟ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɪɢɨɛɪɟɬɭɬ ɢ ɩɨɡɧаɜаɬɟɥɶɧɵɟ 
ɞɟɣɫɬɜɢɹ. ɍɱɚɳɢɟɫɹ ɝɥɭɛɠɟ ɨɫɨɡɧпɸɬ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɦɚɬɟɦɚɬɢɤɢ ɤɚɤ ɮɨɪɦɵ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɩɨɡɧɚɧɢɹ, ɧɚɭɱɧɨɝɨ ɦɟ-
ɬɨɞɚ ɩɨɡɧɚɧɢɹ ɩɪɢɪɨɞɵ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɵɟ ɫɮɟɪɵ ɢ ɝɪɚɧɢɰɵ 
ɟё ɩɪɢɦɟɧɟɧɢɹ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɜɧɨɫɢɬ ɫɜɨɣ ɜɤɥɚɞ ɜ ɮɨɪ-
ɦɢɪɨɜɚɧɢɟ ɨɛɳɟɣ ɤɭɥɶɬɭɪɵ ɱɟɥɨɜɟɤɚ. ɇɟɨɛɯɨɞɢɦɵɦɢ ɤɨɦɩɨ-
ɧɟɧɬɚɦɢ ɨɛɳɟɣ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ ɨɛɳɟɟ ɡɧɚɤɨɦɫɬɜɨ ɫ ɦɟɬɨ-
ɞɚɦɢ ɩɨɡɧɚɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ  ɦɟɬɨɞɚɯ 
ɦɚɬɟɦɚɬɢɤɢ, ɢɯ ɨɬɥɢɱɢɹɯ ɨɬ ɦɟɬɨɞɨɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɢ ɝɭɦɚɧɢ-
ɬɚɪɧɵɯ ɧɚɭɤ, ɨɛ ɨɫɨɛɟɧɧɨɫɬɹɯ ɩɪɢɦɟɧɟɧɢɹ ɦɚɬɟɦɚɬɢɤɢ ɞɥɹ 
ɪɟɲɟɧɢɹ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ. ɂɡɭɱɟɧɢɟ ɦɚɬɟɦɚɬɢɤɢ ɫɩɨɫɨɛ-
ɫɬɜɭɟɬ ɷɫɬɟɬɢɱɟɫɤɨɦɭ ɜɨɫɩɢɬɚɧɢɸ ɱɟɥɨɜɟɤɚ, ɩɨɧɢɦɚɧɢɸ ɤɪɚ-
ɫɨɬɵ ɢ ɢɡɹɳɟɫɬɜɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɪɚɫɫɭɠɞɟɧɢɣ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ ɜ ɮɨɪɦɚɯ ɭɱɟɛɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɭɱɟɛɧɨɝɨ 
ɩɪɨɟɤɬɚ, ɩɨɥɭɱɢɬ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɢɧ-
ɮɨɪɦаɰɢɨɧɧɨ-ɩɨɢɫɤɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ: ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ 
ɨɬɛɨɪɭ ɢɫɬɨɱɧɢɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧ-
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ɧɵɦɢ ɰɟɥɹɦɢ ɢ ɡɚɞɚɱɚɦɢ. ɍɱɚɳɢɟɫɹ ɧɚɭɱɚɬɫɹ ɫɢɫɬɟɦɚɬɢɡɢɪɨ-
ɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɡɚɞɚɧɧɵɦ ɩɪɢɡɧɚɤɚɦ, ɤɪɢɬɢɱɟɫɤɢ ɨɰɟ-
ɧɢɜɚɬɶ ɢ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ. ɂɡɭɱɟɧɢɟ ɤɭɪɫɚ  
ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɪɚɡɜɢɬɢɸ ИКТ-ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ 

ɭɱɚɳɢɯɫɹ. 
ɉɨɥɭɱɢɬ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫаɦɨɨɪɝа-

ɧɢɡаɰɢɢ ɢ ɫаɦɨɪɟɝɭɥɹɰɢɢ. ɍɱɚɳɢɟɫɹ ɩɨɥɭɱɚɬ ɨɩɵɬ ɭɫɩɟɲ-
ɧɨɣ, ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨɣ ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɨɣ ɭɱɟɛɧɨ-

ɩɪɟɞɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; ɨɫɜɨɹɬ ɧɚ ɩɪɚɤɬɢɱɟ-
ɫɤɨɦ ɭɪɨɜɧɟ ɭɦɟɧɢɟ ɩɥɚɧɢɪɨɜɚɬɶ ɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢ ɭɩɪɚɜ-
ɥɹɬɶ ɟɸ ɜɨ ɜɪɟɦɟɧɢ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɫɭɪɫɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ; ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɵɛɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɫɬɪɚɬɟɝɢɣ ɜ ɬɪɭɞɧɵɯ ɫɢɬɭɚɰɢɹɯ; ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɟɚɥɢɡɨɜɵ-
ɜɚɬɶ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɪɪɟɤɰɢɸ ɭɱɟɛɧɨɣ ɢ 
ɩɨɡɧɚɜɚɬɟɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɩɨɥɭɱɚɟɦɨɣ ɨɬ ɩɟɞɚɝɨɝɨɜ. 

ɋɨɞɟɪɠɚɬɟɥɶɧɨɣ ɨɫɧɨɜɨɣ ɢ ɝɥɚɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɜɫɟɯ ɭɤɚɡɚɧɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɫɥɭɠɢɬ ɰɟ-
ɥɟɧɚɩɪɚɜɥɟɧɧɵɣ ɨɬɛɨɪ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɜɟɞёɬɫɹ 
ɧɚ ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɨɜ ɧаɭɱɧɨɫɬɢ ɢ ɮɭɧɞаɦɟɧɬаɥɶɧɨɫɬɢ, 

ɢɫɬɨɪɢɡɦа, ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɧɟɩɪɟɪɵɜɧɨɫɬɢ, ɰɟɥɨɫɬɧɨɫɬɢ 

ɢ ɫɢɫɬɟɦɧɨɫɬɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɟɝɨ ɫɜɹɡɢ ɫ 
ɬɟɯɧɢɤɨɣ, ɬɟɯɧɨɥɨɝɢɟɣ, ɠɢɡɧɶɸ. 

ɋɨɞɟɪɠɚɧɢɟ ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚ-
ɥɢɡɚ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ Ɏɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ ɹɞɪɚ ɲɤɨɥɶ-
ɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. Ɉɧɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨɞɟɪɠɚɬɟɥɶɧɵɯ ɥɢɧɢɣ, ɪɚɫɤɪɵɜɚɸɳɢɯ ɧɚɩɨɥ-
ɧɟɧɢɟ Ɏɭɧɞɚɦɟɧɬɚɥɶɧɨɝɨ ɹɞɪɚ ɲɤɨɥɶɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɬɚɪɲɟɣ ɲɤɨɥɟ. ɉɪɨɝɪɚɦɦɚ ɪɟ-
ɝɥɚɦɟɧɬɢɪɭɟɬ ɨɛɴёɦ ɦɚɬɟɪɢɚɥɚ, ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɞɥɹ ɢɡɭɱɟɧɢɹ, 
ɧɨ ɧɟ ɡɚɞɚёɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɩɨ ɤɥɚɫɫɚɦ. ɉɨɷɬɨɦɭ ɫɨɞɟɪ-
ɠɚɧɢɟ ɞɚɧɧɨɝɨ ɤɭɪɫɚ  ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɪɚɡɞɟɥɵ: «ɚɥɝɟɛ-
ɪɚ»; «ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ»; «ɜɟɪɨɹɬɧɨɫɬɶ ɢ ɫɬɚɬɢɫɬɢ-
ɤɚ». 

ɋɨɞɟɪɠɚɧɢɟ ɪɚɡɞɟɥɚ «Ⱥɥɝɟɛɪɚ» ɫɩɨɫɨɛɫɬɜɭɟɬ ɮɨɪɦɢɪɨ-
ɜɚɧɢɸ ɭ ɭɱɚɳɢɯɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɞɥɹ ɪɟɲɟɧɢɹ 
ɡɚɞɚɱ ɨɤɪɭɠɚɸɳɟɣ ɪɟɚɥɶɧɨɫɬɢ. ɉɪɨɞɨɥɠɚɟɬɫɹ ɢɡɭɱɟɧɢɟ ɦɧɨ-
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ɝɨɱɥɟɧɨɜ ɫ ɰɟɥɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɦɟɬɨɞɨɜ ɧɚɯɨɠɞɟɧɢɹ ɢɯ 
ɪɚɰɢɨɧɚɥɶɧɵɯ ɤɨɪɧɟɣ. ɉɪɨɢɫɯɨɞɢɬ ɪɚɡɜɢɬɢɟ ɢ ɡɚɜɟɪɲɟɧɢɟ 
ɛɚɡɨɜɵɯ ɡɧɚɧɢɣ ɨ ɱɢɫɥɟ.  Ɍɟɦɚ «Ʉɨɦɩɥɟɤɫɧɵɟ ɱɢɫɥɚ» ɡɧɚɤɨ-
ɦɢɬ ɭɱɚɳɢɯɫɹ ɫ ɩɨɧɹɬɢɟɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ, ɩɪɚɜɢɥɚɦɢ 
ɞɟɣɫɬɜɢɣ ɫ ɧɢɦɢ, ɪɚɡɥɢɱɧɵɦɢ ɮɨɪɦɚɦɢ ɡɚɩɢɫɢ ɤɨɦɩɥɟɤɫɧɵɯ 
ɱɢɫɟɥ, ɪɟɲɟɧɢɟɦ ɩɪɨɫɬɟɣɲɢɯ ɭɪɚɜɧɟɧɢɣ ɜ ɩɨɥɟ ɤɨɦɩɥɟɤɫɧɵɯ 
ɱɢɫɟɥ ɢ ɡɚɜɟɪɲɚɟɬ ɨɫɧɨɜɧɭɸ ɫɨɞɟɪɠɚɬɟɥɶɧɭɸ ɥɢɧɢɸ ɤɭɪɫɚ 
ɲɤɨɥɶɧɨɣ ɦɚɬɟɦɚɬɢɤɢ «ɑɢɫɥɚ». Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɬɢɯ 
ɜɨɩɪɨɫɨɜ ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɨɛɳɟɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɩɨɞ-
ɝɨɬɨɜɤɢ ɭɱɚɳɢɯɫɹ, ɨɫɜɨɟɧɢɟɦ ɩɪɨɫɬɵɯ ɢ ɷɮɮɟɤɬɢɜɧɵɯ ɩɪɢё-
ɦɨɜ ɪɟɲɟɧɢɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɡɚɞɚɱ.  

Ɋɚɡɞɟɥ «Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ» ɩɪɟɞɫɬɚɜɥɟɧ ɬɪɟɦɹ 
ɨɫɧɨɜɧɵɦɢ ɬɟɦɚɦɢ: «ɷɥɟɦɟɧɬɚɪɧɵɟ ɮɭɧɤɰɢɢ», «ɩɪɨɢɡɜɨɞɧɚɹ» 

ɢ «ɢɧɬɟɝɪɚɥ». ɋɨɞɟɪɠɚɧɢɟ ɷɬɨɝɨ ɪɚɡɞɟɥɚ ɧɚɰɟɥɟɧɨ ɧɚ ɩɨɥɭɱɟ-
ɧɢɟ ɲɤɨɥɶɧɢɤɚɦɢ ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɧɢɣ ɨ ɮɭɧɤɰɢɢ ɤɚɤ ɜɚɠ-
ɧɟɣɲɟɣ ɦɨɞɟɥɢ ɨɩɢɫɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɟ-
ɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɂɡɭɱɟɧɢɟ ɫɬɟɩɟɧɧɵɯ, ɩɨɤɚɡɚɬɟɥɶɧɵɯ, ɥɨ-
ɝɚɪɢɮɦɢɱɟɫɤɢɯ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɨɞɨɥɠɚɟɬ 
ɡɧɚɤɨɦɫɬɜɨ ɭɱɚɳɢɯɫɹ ɫ ɨɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɮɭɧɤɰɢɹ-
ɦɢ, ɧɚɱɚɬɨɟ ɜ ɨɫɧɨɜɧɨɣ ɲɤɨɥɟ. ɉɨɦɢɦɨ ɨɜɥɚɞɟɧɢɹ ɧɟɩɨɫɪɟɞ-
ɫɬɜɟɧɧɵɦɢ ɭɦɟɧɢɹɦɢ ɪɟɲɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɪɚɜɧɟɧɢɹ ɢ 
ɧɟɪɚɜɟɧɫɬɜɚ, ɭ ɭɱɚɳɢɯɫɹ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚɩɚɫ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɣ, ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɨɛɴɹɫɧɟɧɢɹ ɩɪɚɜɨɦɟɪɧɨɫɬɢ 
ɫɬɚɧɞɚɪɬɧɵɯ ɢ ɷɜɪɢɫɬɢɱɟɫɤɢɯ ɩɪɢёɦɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ. Ɍɟɦɵ 
«ɉɪɨɢɡɜɨɞɧɚɹ» ɢ «ɂɧɬɟɝɪɚɥ» ɫɨɞɟɪɠɚɬ ɬɪɚɞɢɰɢɨɧɧɨ ɬɪɭɞɧɵɟ 
ɜɨɩɪɨɫɵ ɞɥɹ ɲɤɨɥɶɧɢɤɨɜ, ɞɚɠɟ ɞɥɹ ɬɟɯ, ɤɬɨ ɜɵɛɪɚɥ ɢɡɭɱɟɧɢɟ 
ɦɚɬɟɦɚɬɢɤɢ ɧɚ ɭɝɥɭɛɥёɧɧɨɦ ɭɪɨɜɧɟ, ɩɨɷɬɨɦɭ ɢɯ ɢɡɥɨɠɟɧɢɟ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɩɨɪɭ ɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɧɚɝɥɹɞɧɨɫɬɶ ɢ ɧɚ 
ɟɫɬɟɫɬɜɟɧɧɭɸ ɢɧɬɭɢɰɢɸ ɭɱɚɳɢɯɫɹ, — ɛɨɥɟɟ ɱɟɦ ɧɚ ɫɬɪɨɝɢɟ 
ɨɩɪɟɞɟɥɟɧɢɹ. Ɍɟɦ ɧɟ ɦɟɧɟɟ ɡɧɚɤɨɦɫɬɜɨ ɫ ɷɬɢɦ ɦɚɬɟɪɢɚɥɨɦ ɞɚ-
ёɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɭɱɚɳɢɦɫɹ ɨɛ ɨɛɳɢɯ ɢɞɟɹɯ ɢ ɦɟɬɨɞɚɯ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɣ ɧɚɭɤɢ.  

ɉɪɢ ɢɡɭɱɟɧɢɢ ɪɚɡɞɟɥɚ «ȼɟɪɨɹɬɧɨɫɬɶ ɢ ɫɬɚɬɢɫɬɢɤɚ» ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɩɨɡɜɨɥɹɸ-
ɳɢɟ ɢɡɦɟɪɹɬɶ ɢ ɫɪɚɜɧɢɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɫɨɛɵɬɢɣ, 
ɞɟɥɚɬɶ ɜɵɜɨɞɵ ɢ ɩɪɨɝɧɨɡɵ. ɗɬɨɬ ɦɚɬɟɪɢɚɥ ɧɟɨɛɯɨɞɢɦ ɩɪɟɠɞɟ 
ɜɫɟɝɨ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭ ɭɱɚɳɢɯɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɝɪɚ-
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ɦɨɬɧɨɫɬɢ — ɭɦɟɧɢɹ ɜɨɫɩɪɢɧɢɦɚɬɶ ɢ ɤɪɢɬɢɱɟɫɤɢ ɚɧɚɥɢɡɢɪɨ-
ɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɯ, ɩɨ-
ɧɢɦɚɬɶ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ ɦɧɨɝɢɯ ɪɟɚɥɶɧɵɯ ɡɚɜɢɫɢɦɨ-
ɫɬɟɣ. Ʉ ɷɬɨɦɭ ɪɚɡɞɟɥɭ ɨɬɧɨɫɹɬɫɹ ɬɚɤɠɟ ɫɜɟɞɟɧɢɹ ɢɡ ɥɨɝɢɤɢ, 
ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɢ ɬɟɨɪɢɢ ɝɪɚɮɨɜ, ɡɧɚɱɢɬɟɥɶɧɨ ɜɚɪɶɢɪɭɸɳɢɟɫɹ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɪɨɝɪɚɦɦɵ. 

Ɇɟɫɬɨ ɩɪɟɞɦɟɬɚ ɜ ɭɱɟɛɧɨɦ ɩɥɚɧɟ. Ȼɚɡɢɫɧɵɣ ɭɱɟɛɧɵɣ 
(ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ) ɩɥɚɧ ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɪɟɞɦɟɬɚ «Ɇɚɬɟɦɚɬɢ-
ɤɚ» ɨɬɜɨɞɢɬ ɧɚ ɛɚɡɨɜɨɦ ɭɪɨɜɧɟ ɨɬ 4 ɭɱɟɛɧɵɯ ɱɚɫɚ ɜ ɧɟɞɟɥɸ ɢ 
ɧɚ ɭɝɥɭɛɥёɧɧɨɦ ɭɪɨɜɧɟ ɨɬ 6 ɭɱɟɛɧɵɯ ɱɚɫɚ (1-ɣ ɜɚɪɢɚɧɬ) ɢɥɢ 
ɨɬ 8 ɭɱɟɛɧɵɯ ɱɚɫɚ (2-ɣ ɜɚɪɢɚɧɬ) ɜ ɧɟɞɟɥɸ ɜ 10—11 ɤɥɚɫɫɚɯ. 

ɉɨɷɬɨɦɭ ɧɚ ɢɡɭɱɟɧɢɟ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚ-
ɥɢɡɚ ɨɬɜɨɞɢɬɫɹ  2,5  ɭɱɟɛɧɵɯ ɱɚɫɚ ɜ ɧɟɞɟɥɸ ɜ ɬɟɱɟɧɢɟ ɤɚɠɞɨɝɨ 
ɝɨɞɚ ɨɛɭɱɟɧɢɹ ɞɥɹ ɛɚɡɨɜɨɝɨ ɭɪɨɜɧɹ, ɜɫɟɝɨ 85 ɭɪɨɤɨɜ ɢ 4 ɢɥɢ 6 

ɭɱɟɛɧɵɯ ɱɚɫɚ ɞɥɹ ɭɝɥɭɛɥёɧɧɨɝɨ ɭɪɨɜɧɹ, ɜɫɟɝɨ 136 ɢɥɢ 180 

ɭɪɨɤɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɭɱɟɛɧɨɝɨ ɜɪɟɦɟɧɢ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ.  

 

ɉɪɟɞɦɟɬ  

Ʉɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ 

Ȼɚɡɨɜɵɣ ɭɪɨɜɟɧɶ 
ɍɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɟɧɶ 

1-ɣ ɜɚɪɢɚɧɬ 2-ɣ ɜɚɪɢɚɧɬ 

10 

ɤɥɚɫɫ 

11 

ɤɥɚɫɫ 

10 

ɤɥɚɫɫ 

11 

ɤɥɚɫɫ 

10 

ɤɥɚɫɫ 

11 

ɤɥɚɫɫ 

Ɇɚɬɟɦɚɬɢɤɚ (ɢɧɬɟ-
ɝɪɢɪɨɜɚɧɧɵɣ ɤɭɪɫ)  136 136     

Ƚɟɨɦɟɬɪɢɹ 51 51 68 68 102 102 

Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ  

ɚɧɚɥɢɡɚ 

85 85 136 136 180 180 

 

ʿЛʤʻʰˀ˄ʫʺˏʫ ˀʫʯ˄Лː˃ʤ˃ˏ ОˁʦОʫʻʰЯ К˄ˀˁʤ  

ʤЛʧʫʥˀˏ ʰ ʻʤЧʤЛ ʺʤ˃ʫʺʤ˃ʰЧʫˁКОʧО ʤʻʤЛʰʯʤ  
 

ʥ̌̚о̼̜̏ у̬о̏е̦̽ 

Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 

ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɩɟɲɧɨɝɨ ɩɪɨɞɨɥɠɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ 
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ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ, ɧɟ ɫɜɹɡɚɧɧɵɦ ɫ ɩɪɢɤɥɚɞɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɚɬɟɦɚɬɢɤɢ (1-ɣ ɭɪɨɜɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ), 
ɜɵɩɭɫɤɧɢɤ ɧɚɭɱɢɬɫɹ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɚɭɱɢɬɶɫɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɦɵɲɥɟɧɢɹ (2-ɣ ɭɪɨɜɟɧɶ 

ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɵɞɟɥɟɧɨ ɤɭɪɫɢɜɨɦ): 

 

ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨɝɢɤɢ 

 Ɉɩɟɪɢɪɨɜɚɬɶ1
 ɩɨɧɹɬɢɹɦɢ: ɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɛɟɫɤɨɧɟɱ-

ɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɱɢɫɥɨɜɵɟ ɦɧɨɠɟɫɬɜɚ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ 
ɩɪɹɦɨɣ, ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ, ɩɨɞɦɧɨɠɟɫɬɜɨ, ɩɟɪɟɫɟɱɟɧɢɟ ɢ 
ɨɛɴɟɞɢɧɟɧɢɟ ɦɧɨɠɟɫɬɜ, ɨɬɪɟɡɨɤ, ɢɧɬɟɪɜɚɥ, ɩɪɨɦɟɠɭɬɨɤ ɫ 
ɜɵɤɨɥɨɬɨɣ ɬɨɱɤɨɣ, ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨ-
ɠɟɫɬɜ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ; 

 ɩɪɨɜɟɪɹɬɶ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɦɧɨɠɟɫɬɜɭ, ɡɚ-
ɞɚɧɧɨɦɭ ɨɩɢɫɚɧɢɟɦ; 

 ɧɚɯɨɞɢɬɶ ɩɟɪɟɫɟɱɟɧɢɟ ɢ ɨɛɴɟɞɢɧɟɧɢɟ ɞɜɭɯ, ɧɟɫɤɨɥɶɤɢɯ 

ɦɧɨɠɟɫɬɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɝɪɚɮɢɱɟɫɤɢ ɧɚ ɱɢɫɥɨɜɨɣ ɩɪɹ-
ɦɨɣ, ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ; 

 ɫɬɪɨɢɬɶ ɧɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɩɨɞɦɧɨɠɟɫɬɜɨ ɱɢɫɥɨɜɨɝɨ 
ɦɧɨɠɟɫɬɜɚ, ɡɚɞɚɧɧɨɟ ɩɪɨɫɬɟɣɲɢɦɢ ɭɫɥɨɜɢɹɦɢ; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɭɬɜɟɪɠɞɟɧɢɟ (ɜɵɫɤɚɡɵɜɚɧɢɟ), ɨɬ-
ɪɢɰɚɧɢɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɢɫɬɢɧɧɵɟ ɢ ɥɨɠɧɵɟ ɭɬɜɟɪɠɞɟɧɢɹ, 
ɫɥɟɞɫɬɜɢɟ, ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɨɛɳɟɝɨ ɭɬɜɟɪɠɞɟɧɢɹ, ɤɨɧɬɪ-
ɩɪɢɦɟɪ; 

 ɪɚɫɩɨɡɧɚɜɚɬɶ ɥɨɠɧɵɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɨɲɢɛɤɢ ɜ ɪɚɫɫɭɠɞɟ-
ɧɢɹɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɬɪɩɪɢɦɟɪɨɜ; 

 ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ 
ɢɫɬɢɧɧɨɫɬɢ ɭɬɜɟɪɠɞɟɧɢɣ. 

                                                 
1
 Ɂɞɟɫɶ ɢ ɞɚɥɟɟ:  

ɧɚ 1-ɦ ɭɪɨɜɧɟ — ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ, ɭɦɟɬɶ ɩɨɹɫɧɹɬɶ ɟɝɨ 
ɫɦɵɫɥ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɧɹɬɢɟ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɫɭɠɞɟ-
ɧɢɣ, ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

ɧɚ 2-ɦ ɭɪɨɜɧɟ — ɪɚɫɩɨɡɧɚɜɚɬɶ ɤɨɧɤɪɟɬɧɵɟ ɩɪɢɦɟɪɵ ɨɛɳɢɯ ɩɨɧɹɬɢɣ 
ɩɨ ɯɚɪɚɤɬɟɪɧɵɦ ɩɪɢɡɧɚɤɚɦ, ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟ-
ɥɟɧɢɟɦ ɢ ɩɪɨɫɬɟɣɲɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɩɨɧɹɬɢɣ, ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɬɶ ɩɪɢɦɟɪɚ-
ɦɢ ɨɛɳɢɟ ɩɨɧɹɬɢɹ. 
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ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-
ɬɨɜ: 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɢɫɥɨɜɵɟ ɦɧɨɠɟɫɬɜɚ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɪɹ-
ɦɨɣ ɢ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɥɹ ɨɩɢɫɚɧɢɹ ɪɟɚɥɶɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ;  

 ɩɪɨɜɨɞɢɬɶ ɥɨɝɢɱɟɫɤɢɟ, ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɜ 
ɫɢɬɭɚɰɢɹɯ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɡ 
ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɨɜ. 

 

Чɢɫɥɚ ɢ ɜɵɪɚɠɟɧɢɹ 

 Ɉɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɧɚɬɭɪɚɥɶɧɨɟ ɢ ɰɟɥɨɟ ɱɢɫɥɨ, ɞɟ-
ɥɢɦɨɫɬɶ ɱɢɫɟɥ, ɨɛɵɤɧɨɜɟɧɧɚɹ ɞɪɨɛɶ, ɞɟɫɹɬɢɱɧɚɹ ɞɪɨɛɶ, 
ɪɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ, ɢɪɪɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ, ɩɪɢɛɥɢɠёɧ-
ɧɨɟ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ, ɱɚɫɬɶ, ɞɨɥɹ, ɨɬɧɨɲɟɧɢɟ, ɩɪɨɰɟɧɬ, 
ɦɚɫɲɬɚɛ; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɥɨɝɚɪɢɮɦ ɱɢɫɥɚ, ɬɪɢɝɨɧɨɦɟɬɪɢ-
ɱɟɫɤɚɹ ɨɤɪɭɠɧɨɫɬɶ, ɪɚɞɢɚɧɧɚɹ ɢ ɝɪɚɞɭɫɧɚɹ ɦɟɪɚ ɭɝɥɚ, ɫɢ-
ɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ ɢ ɤɨɬɚɧɝɟɧɫ ɭɝɥɨɜ, ɢɦɟɸɳɢɯ ɩɪɨɢɡ-
ɜɨɥɶɧɭɸ ɜɟɥɢɱɢɧɭ, ɱɢɫɥɚ ɟ ɢ π; 

 ɜɵɩɨɥɧɹɬɶ ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ ɞɟɣɫɬɜɢɹ ɫ ɰɟɥɵɦɢ ɢ ɪɚɰɢɨ-
ɧɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ, ɫɨɱɟɬɚɹ ɭɫɬɧɵɟ ɢ ɩɢɫɶɦɟɧɧɵɟ ɩɪɢё-
ɦɵ, ɩɪɢɦɟɧɹɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ;  

 ɫɪɚɜɧɢɜɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɱɢɫɥɚ ɦɟɠɞɭ ɫɨɛɨɣ; ɫɪɚɜɧɢɜɚɬɶ 
ɫ ɪɚɰɢɨɧɚɥɶɧɵɦɢ ɱɢɫɥɚɦɢ ɡɧɚɱɟɧɢɹ ɰɟɥɵɯ ɫɬɟɩɟɧɟɣ ɱɢ-
ɫɟɥ, ɤɨɪɧɟɣ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢɡ ɱɢɫɟɥ, ɥɨɝɚɪɢɮɦɨɜ 
ɱɢɫɟɥ ɜ ɩɪɨɫɬɵɯ ɫɥɭɱɚɹɯ; 

 ɜɵɩɨɥɧɹɬɶ ɧɟɫɥɨɠɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɱɢɫɥɨɜɵɯ ɜɵɪɚ-
ɠɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɫɬɟɩɟɧɢ ɱɢɫɟɥ, ɤɨɪɧɢ ɢɡ ɱɢɫɟɥ, ɥɨɝɚ-
ɪɢɮɦɵ ɱɢɫɟɥ; ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɹ ɤɨɪɧɹ ɧɚɬɭɪɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ, ɫɬɟɩɟɧɢ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɥɨɝɚ-
ɪɢɮɦɚ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ;  

 ɩɨɥɶɡɨɜɚɬɶɫɹ ɨɰɟɧɤɨɣ ɢ ɩɪɢɤɢɞɤɨɣ ɩɪɢ ɩɪɚɤɬɢɱɟɫɤɢɯ 
ɪɚɫɱёɬɚɯ; 
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 ɢɡɨɛɪɚɠɚɬɶ ɬɨɱɤɚɦɢ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɪɹɦɨɣ ɰɟɥɵɟ ɢ 
ɪɚɰɢɨɧɚɥɶɧɵɟ ɱɢɫɥɚ; ɰɟɥɵɟ ɫɬɟɩɟɧɢ ɱɢɫɟɥ, ɤɨɪɧɢ ɧɚɬɭ-
ɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢɡ ɱɢɫɟɥ, ɥɨɝɚɪɢɮɦɵ ɱɢɫɟɥ ɜ ɩɪɨɫɬɵɯ 
ɫɥɭɱɚɹɯ; 

 ɜɵɩɨɥɧɹɬɶ ɧɟɫɥɨɠɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɰɟɥɵɯ ɢ ɞɪɨɛɧɨ-

ɪɚɰɢɨɧɚɥɶɧɵɯ ɛɭɤɜɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ; 

 ɜɵɪɚɠɚɬɶ ɜ ɩɪɨɫɬɟɣɲɢɯ ɫɥɭɱɚɹɯ ɢɡ ɪɚɜɟɧɫɬɜɚ ɨɞɧɭ ɩɟɪɟ-
ɦɟɧɧɭɸ ɱɟɪɟɡ ɞɪɭɝɢɟ; 

 ɜɵɱɢɫɥɹɬɶ ɜ ɩɪɨɫɬɵɯ ɫɥɭɱɚɹɯ ɡɧɚɱɟɧɢɹ ɱɢɫɥɨɜɵɯ ɢ ɛɭɤ-
ɜɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ, ɨɫɭɳɟɫɬɜɥɹɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɞɫɬɚ-
ɧɨɜɤɢ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ; 

 ɩɪɨɜɨɞɢɬɶ ɩɨ ɢɡɜɟɫɬɧɵɦ ɮɨɪɦɭɥɚɦ ɢ ɩɪɚɜɢɥɚɦ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɛɭɤɜɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɫɬɟɩɟɧɢ, 
ɤɨɪɧɢ, ɥɨɝɚɪɢɮɦɵ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ; 

 ɧɚɯɨɞɢɬɶ ɡɧɚɱɟɧɢɹ ɱɢɫɥɨɜɵɯ ɢ ɛɭɤɜɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ, 
ɨɫɭɳɟɫɬɜɥɹɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɨɞɫɬɚɧɨɜɤɢ ɢ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ; 

 ɢɡɨɛɪɚɠɚɬɶ ɫɯɟɦɚɬɢɱɟɫɤɢ ɭɝɨɥ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɜɵɪɚ-
ɠɟɧɚ ɜ ɝɪɚɞɭɫɚɯ ɢɥɢ ɪɚɞɢɚɧɚɯ;  

 ɨɰɟɧɢɜɚɬɶ ɡɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ, ɤɨɬɚɧɝɟɧɫɚ 

ɤɨɧɤɪɟɬɧɵɯ ɭɝɥɨɜ; ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɚɛ-
ɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɭɝɥɨɜ; 

 ɜɵɩɨɥɧɹɬɶ ɩɟɪɟɜɨɞ ɜɟɥɢɱɢɧɵ ɭɝɥɚ ɢɡ ɪɚɞɢɚɧɧɨɣ ɦɟɪɵ ɜ 
ɝɪɚɞɭɫɧɭɸ ɢ ɨɛɪɚɬɧɨ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɭɱɟɛ-

ɧɵɯ ɩɪɟɞɦɟɬɨɜ: 
 ɜɵɩɨɥɧɹɬɶ ɞɟɣɫɬɜɢɹ ɫ ɱɢɫɥɨɜɵɦɢ ɞɚɧɧɵɦɢ ɩɪɢ ɪɟɲɟɧɢɢ 

ɡɚɞɚɱ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɡɚɞɚɱ ɢɡ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚ-
ɫɬɟɣ ɡɧɚɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɩɪɚɜɨɱɧɵɟ 
ɦɚɬɟɪɢɚɥɵ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 

 ɫɨɨɬɧɨɫɢɬɶ ɪɟɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɨɜ 
ɨɤɪɭɠɚɸɳɟɝɨ ɦɢɪɚ ɫ ɢɯ ɤɨɧɤɪɟɬɧɵɦɢ ɱɢɫɥɨɜɵɦɢ ɡɧɚɱɟ-
ɧɢɹɦɢ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɨɤɪɭɝɥɟɧɢɹ ɢ ɩɪɢɤɢɞɤɢ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ; 
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 ɨɰɟɧɢɜɚɬɶ, ɫɪɚɜɧɢɜɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɱɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɪɟɚɥɶɧɵɯ ɜɟɥɢɱɢɧ, 
ɤɨɧɤɪɟɬɧɵɟ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɨɜ ɨɤɪɭ-
ɠɚɸɳɟɝɨ ɦɢɪɚ. 

 

ɍɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 

 Ɋɟɲɚɬɶ ɥɢɧɟɣɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ, ɤɜɚɞɪɚɬɧɵɟ 
ɭɪɚɜɧɟɧɢɹ; 

 ɪɟɲɚɬɶ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɢ ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɜɢ-
ɞɚ loga (bx + c) = d,  a

bx + c
= d  (ɝɞɟ d ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ 

ɜɢɞɟ ɫɬɟɩɟɧɢ ɫ ɨɫɧɨɜɚɧɢɟɦ a) ɢ ɧɟɪɚɜɟɧɫɬɜɚ ɜɢɞɚ  
loga x < d,  a

x 
< d  (ɝɞɟ d ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɬɟɩɟ-

ɧɢ ɫ ɨɫɧɨɜɚɧɢɟɦ a); 

 ɩɪɢɜɨɞɢɬɶ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɟɪɨɜ ɤɨɪɧɟɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɜɢɞɚ sТЧ x = a,  cos x = a, tg x = a, ctg x = 

a, ɝɞɟ a — ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ; 

 ɪɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ ɪɚɰɢɨɧɚɥɶɧɵɟ, ɩɨɤɚɡɚɬɟɥɶɧɵɟ, ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɟ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧ-
ɫɬɜɚ ɢ ɢɯ ɫɢɫɬɟɦɵ, ɩɪɨɫɬɟɣɲɢɟ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟ-
ɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ: ɩɪɢɜɟɞɟɧɢɟ ɤ 
ɜɢɞɭ «ɩɪɨɢɡɜɟɞɟɧɢɟ ɪɚɜɧɨ ɧɭɥɸ» ɢɥɢ «ɱɚɫɬɧɨɟ ɪɚɜɧɨ ɧɭ-
ɥɸ», ɡɚɦɟɧɚ ɩɟɪɟɦɟɧɧɵɯ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɪɚ-
ɜɟɧɫɬɜ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɞɥɹ ɩɪɢɛɥɢɠёɧɧɨɝɨ 
ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ; 

 ɢɡɨɛɪɚɠɚɬɶ ɧɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɨɤɪɭɠɧɨɫɬɢ ɦɧɨ-
ɠɟɫɬɜɨ ɪɟɲɟɧɢɣ  ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɭɱɟɛ-

ɧɵɯ ɩɪɟɞɦɟɬɨɜ: 
 ɫɨɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ, ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟ-

ɪɚɜɟɧɫɬɜɚ ɩɪɢ ɪɟɲɟɧɢɢ ɧɟɫɥɨɠɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ 
ɡɚɞɚɱ ɢɡ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ; 
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 ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɪɟ-
ɚɥɶɧɵɯ ɫɢɬɭɚɰɢɣ ɢɥɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ; 

 ɭɦɟɬɶ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɣ ɩɪɢ ɪɟɲɟɧɢɢ 
ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧɫɬɜɚ ɢɥɢ ɫɢɫɬɟɦɵ ɪɟɡɭɥɶɬɚɬ, 
ɨɰɟɧɢɜɚɬɶ ɟɝɨ ɩɪɚɜɞɨɩɨɞɨɛɢɟ ɜ ɤɨɧɬɟɤɫɬɟ ɡɚɞɚɧɧɨɣ 
ɪɟɚɥɶɧɨɣ ɫɢɬɭɚɰɢɢ ɢɥɢ ɩɪɢɤɥɚɞɧɨɣ ɡɚɞɚɱɢ. 

 

Ɏɭɧɤɰɢɢ 

 Ɉɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧ, ɮɭɧɤɰɢɹ, 
ɚɪɝɭɦɟɧɬ ɢ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ, ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ 
ɦɧɨɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ, ɝɪɚ-
ɮɢɤ ɮɭɧɤɰɢɢ, ɧɭɥɢ ɮɭɧɤɰɢɢ, ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨɹɧ-
ɫɬɜɚ, ɜɨɡɪɚɫɬɚɧɢɟ ɢ ɭɛɵɜɚɧɢɟ ɮɭɧɤɰɢɢ ɧɚ ɱɢɫɥɨɜɨɦ ɩɪɨ-
ɦɟɠɭɬɤɟ, ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɧɚ 
ɱɢɫɥɨɜɨɦ ɩɪɨɦɟɠɭɬɤɟ, ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ, ɩɟɪɢɨɞ, 

ɱёɬɧɚɹ ɢ ɧɟɱёɬɧɚɹ ɮɭɧɤɰɢɢ; 
 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɩɪɹɦɚɹ ɢ ɨɛɪɚɬɧɚɹ ɩɪɨɩɨɪɰɢɨ-

ɧɚɥɶɧɨɫɬɶ, ɥɢɧɟɣɧɚɹ, ɤɜɚɞɪɚɬɢɱɧɚɹ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɢ 
ɩɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɢ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ;  

 ɪɚɫɩɨɡɧɚɜɚɬɶ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɩɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ, ɥɢɧɟɣɧɨɣ, ɤɜɚɞɪɚɬɢɱɧɨɣ, ɥɨɝɚɪɢɮɦɢ-
ɱɟɫɤɨɣ, ɩɨɤɚɡɚɬɟɥɶɧɨɣ ɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɢ 
ɫɨɨɬɧɨɫɢɬɶ ɢɯ ɫ ɮɨɪɦɭɥɚɦɢ, ɤɨɬɨɪɵɦɢ ɨɧɢ ɡɚɞɚɧɵ; 

 ɧɚɯɨɞɢɬɶ ɩɨ ɝɪɚɮɢɤɭ ɩɪɢɛɥɢɠёɧɧɨ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ ɜ 
ɡɚɞɚɧɧɵɯ ɬɨɱɤɚɯ; 

 ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɝɪɚɮɢɤɭ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ (ɧɭɥɢ, ɩɪɨɦɟ-
ɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ, ɩɪɨɦɟɠɭɬɤɢ ɦɨɧɨɬɨɧɧɨɫɬɢ, 
ɧɚɢɛɨɥɶɲɢɟ ɢ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɬ. ɩ.); 

 ɫɬɪɨɢɬɶ ɷɫɤɢɡ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɣ ɩɪɢ-
ɜɟɞёɧɧɨɦɭ ɧɚɛɨɪɭ ɭɫɥɨɜɢɣ (ɩɪɨɦɟɠɭɬɤɢ ɜɨɡɪɚɫɬɚ-
ɧɢɹ/ɭɛɵɜɚɧɢɹ, ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ, ɬɨɱɤɢ 
ɷɤɫɬɪɟɦɭɦɨɜ, ɚɫɢɦɩɬɨɬɵ, ɧɭɥɢ ɮɭɧɤɰɢɢ ɢ ɬ. ɞ.); 

 ɨɩɪɟɞɟɥɹɬɶ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ ɩɨ ɡɧɚɱɟɧɢɸ ɚɪɝɭɦɟɧɬɚ 
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɡɚɞɚɧɢɹ ɮɭɧɤɰɢɢ;  

 ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɢɡɭɱɟɧɧɵɯ ɮɭɧɤɰɢɣ; 
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 ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ, ɩɪɨɫɬɟɣɲɢɟ ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ, 
ɢɫɩɨɥɶɡɭɹ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ ɢ ɢɯ ɝɪɚɮɢɤɢ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɭɱɟɛ-

ɧɵɯ ɩɪɟɞɦɟɬɨɜ: 
 ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɢ-

ɤɥɚɞɧɵɯ ɡɚɞɚɱ ɫɜɨɣɫɬɜɚ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɡɚɜɢɫɢɦɨ-
ɫɬɟɣ (ɧɚɢɛɨɥɶɲɢɟ ɢ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɩɪɨɦɟɠɭɬɤɢ 
ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ, ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ, 
ɚɫɢɦɩɬɨɬɵ, ɩɟɪɢɨɞ ɢ ɬ. ɩ.), ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɜ 
ɤɨɧɬɟɤɫɬɟ ɤɨɧɤɪɟɬɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ;  

 ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɝɪɚɮɢɤɚɦ ɩɪɨɫɬɟɣɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɛɢɨɥɨɝɢɢ, ɷɤɨɧɨɦɢɤɟ, ɦɭɡɵɤɟ, 
ɪɚɞɢɨ ɫɜɹɡɢ ɢ ɬ. ɩ. (ɚɦɩɥɢɬɭɞɚ, ɩɟɪɢɨɞ ɢ ɬ. ɩ.). 

 

ɗɥɟɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

 Ɉɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ, 
ɤɚɫɚɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ, ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ; 

 ɨɩɪɟɞɟɥɹɬɶ ɡɧɚɱɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ ɩɨ 
ɢɡɨɛɪɚɠɟɧɢɸ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ, ɩɪɨɜɟɞёɧɧɨɣ ɜ ɷɬɨɣ 
ɬɨɱɤɟ; 

 ɜɵɱɢɫɥɹɬɶ ɩɪɨɢɡɜɨɞɧɭɸ ɨɞɧɨɱɥɟɧɚ, ɦɧɨɝɨɱɥɟɧɚ, ɤɜɚɞ-
ɪɚɬɧɨɝɨ ɤɨɪɧɹ, ɩɪɨɢɡɜɨɞɧɭɸ ɫɭɦɦɵ ɮɭɧɤɰɢɣ; 

 ɜɵɱɢɫɥɹɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɢ ɢɯ 
ɤɨɦɛɢɧɚɰɢɣ, ɢɫɩɨɥɶɡɭɹ ɫɩɪɚɜɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ;  

 ɪɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ ɡɚɞɚɱɢ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɫɜɹɡɢ ɦɟɠɞɭ 
ɩɪɨɦɟɠɭɬɤɚɦɢ ɦɨɧɨɬɨɧɧɨɫɬɢ ɢ ɬɨɱɤɚɦɢ ɷɤɫɬɪɟɦɭɦɚ 
ɮɭɧɤɰɢɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɢ ɩɪɨɦɟɠɭɬɤɚɦɢ ɡɧɚɤɨɩɨɫɬɨ-
ɹɧɫɬɜɚ ɢ ɧɭɥɹɦɢ ɩɪɨɢɡɜɨɞɧɨɣ ɷɬɨɣ ɮɭɧɤɰɢɢ — ɫ ɞɪɭɝɨɣ; 

 ɢɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɢ ɧɚ ɦɨɧɨɬɨɧɧɨɫɬɶ, ɧɚɯɨɞɢɬɶ 
ɧɚɢɛɨɥɶɲɢɟ ɢ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɣ, ɫɬɪɨɢɬɶ 
ɝɪɚɮɢɤɢ ɦɧɨɝɨɱɥɟɧɨɜ ɢ ɩɪɨɫɬɵɯ ɪɚɰɢɨɧɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɩɚɪɚɬɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɭɱɟɛ-

ɧɵɯ ɩɪɟɞɦɟɬɨɜ: 
 ɩɨɥɶɡɭɹɫɶ ɝɪɚɮɢɤɚɦɢ, ɫɪɚɜɧɢɜɚɬɶ ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚɧɢɹ 

(ɪɨɫɬɚ, ɩɨɜɵɲɟɧɢɹ, ɭɜɟɥɢɱɟɧɢɹ ɢ ɬ. ɩ.) ɢɥɢ ɫɤɨɪɨɫɬɢ ɭɛɵ-
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ɜɚɧɢɹ (ɩɚɞɟɧɢɹ, ɫɧɢɠɟɧɢɹ, ɭɦɟɧɶɲɟɧɢɹ ɢ ɬ. ɩ.) ɜɟɥɢɱɢɧ ɜ 
ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɚɯ; 

 ɫɨɨɬɧɨɫɢɬɶ ɝɪɚɮɢɤɢ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɡɚɜɢɫɢɦɨɫɬɟɣ 
ɫ ɢɯ ɨɩɢɫɚɧɢɹɦɢ, ɜɤɥɸɱɚɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɤɨɪɨ-
ɫɬɢ ɢɡɦɟɧɟɧɢɹ (ɛɵɫɬɪɵɣ ɪɨɫɬ, ɩɥɚɜɧɨɟ ɩɨɧɢɠɟɧɢɟ ɢ 
ɬ. ɩ.); 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɪɚɮɢɤɢ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɪɟɲɟɧɢɹ 
ɧɟɫɥɨɠɧɵɯ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɩɪɟɞɟɥɹɹ ɩɨ 
ɝɪɚɮɢɤɭ ɫɤɨɪɨɫɬɶ ɯɨɞɚ ɩɪɨɰɟɫɫɚ; 

 ɪɟɲɚɬɶ ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ ɢɡ ɛɢɨɥɨɝɢɢ, ɮɢɡɢɤɢ, ɯɢɦɢɢ, 
ɷɤɨɧɨɦɢɤɢ ɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɨɜ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɧɚɯɨɠɞɟɧɢɟɦ ɧɚɢɛɨɥɶɲɢɯ ɢ ɧɚɢɦɟɧɶɲɢɯ ɡɧɚɱɟɧɢɣ, 
ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɢ ɬ. ɩ., ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ 
ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

 

ɋɬɚɬɢɫɬɢɤɚ ɢ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɥɨɝɢɤɚ ɢ ɤɨɦɛɢɧɚɬɨ-
ɪɢɤɚ 

 Ɉɩɟɪɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɦɢ ɨɩɢɫɚɬɟɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦɢ ɱɢɫɥɨɜɨɝɨ ɧɚɛɨɪɚ: ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ, ɦɟɞɢɚ-
ɧɚ, ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ;  

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɱɚɫɬɨɬɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ, 
ɫɥɭɱɚɣɧɵɣ ɜɵɛɨɪ, ɨɩɵɬɵ ɫ ɪɚɜɧɨɜɨɡɦɨɠɧɵɦɢ ɷɥɟɦɟɧ-
ɬɚɪɧɵɦɢ ɫɨɛɵɬɢɹɦɢ; 

 ɜɵɱɢɫɥɹɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ ɧɚ ɨɫɧɨɜɟ ɩɨɞɫɱёɬɚ ɱɢɫ-
ɥɚ ɢɫɯɨɞɨɜ;  

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ: ɨ ɞɢɫɤɪɟɬɧɵɯ ɢ ɧɟɩɪɟɪɵɜɧɵɯ ɫɥɭ-
ɱɚɣɧɵɯ ɜɟɥɢɱɢɧɚɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɯ, ɨ ɧɟɡɚɜɢɫɢɦɨɫɬɢ 
ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; ɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɨɠɢɞɚɧɢɢ ɢ ɞɢɫ-
ɩɟɪɫɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; ɨ ɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢ 
ɩɪɢɦɟɪɚɯ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

 ɩɨɧɢɦɚɬɶ ɫɭɬɶ ɡɚɤɨɧɚ ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɢ ɜɵɛɨɪɨɱɧɨɝɨ 
ɦɟɬɨɞɚ ɢɡɦɟɪɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ;  

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɭɫɥɨɜɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɨ ɩɨɥ-
ɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ, ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 
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 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɚɠɧɵɯ ɱɚɫɬɧɵɯ ɜɢɞɚɯ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɣ ɢ ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ;  

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɤɨɪɪɟɥɹɰɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɨ 
ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-

ɬɨɜ: 
 ɨɰɟɧɢɜɚɬɶ, ɫɪɚɜɧɢɜɚɬɶ ɢ ɜɵɱɢɫɥɹɬɶ ɜ ɩɪɨɫɬɵɯ ɫɥɭɱɚɹɯ 

ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ ɜ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ; 
 ɱɢɬɚɬɶ, ɫɨɩɨɫɬɚɜɥɹɬɶ, ɫɪɚɜɧɢɜɚɬɶ, ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɜ 

ɩɪɨɫɬɵɯ ɫɥɭɱɚɹɯ ɪɟɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢ-
ɞɟ ɬɚɛɥɢɰ, ɞɢɚɝɪɚɦɦ, ɝɪɚɮɢɤɨɜ;  

 ɜɵɛɢɪɚɬɶ ɩɨɞɯɨɞɹɳɢɟ ɦɟɬɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɛɪɚ-
ɛɨɬɤɢ ɞɚɧɧɵɯ; 

 ɭɦɟɬɶ ɪɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ ɡɚɞɚɱɢ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɡɚɤɨɧɚ 
ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɜ ɫɨɰɢɨɥɨɝɢɢ, ɫɬɪɚɯɨɜɚɧɢɢ, ɡɞɪɚɜɨɨɯɪɚɧɟ-
ɧɢɢ, ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ. 

 

Ɍɟɤɫɬɨɜɵɟ ɡɚɞɚɱɢ 

 Ɋɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ ɬɟɤɫɬɨɜɵɟ ɡɚɞɚɱɢ ɪɚɡɧɵɯ ɬɢɩɨɜ, ɪɟ-
ɲɚɬɶ ɡɚɞɚɱɢ ɪɚɡɧɵɯ ɬɢɩɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɞɚɱɢ ɩɨɜɵ-
ɲɟɧɧɨɣ ɬɪɭɞɧɨɫɬɢ; 

 ɜɵɛɢɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɪɚɫ-
ɫɦɚɬɪɢɜɚɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ; 

 ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɭɫɥɨɜɢɟ ɡɚɞɚɱɢ, ɫɬɪɨɢɬɶ ɞɥɹ ɟё ɪɟɲɟɧɢɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ, ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫ-
ɫɭɠɞɟɧɢɹ; 

 ɩɨɧɢɦɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɢɧɮɨɪɦɚ-
ɰɢɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɜ ɜɢɞɟ ɬɟɤɫɬɨɜɨɣ ɢ ɫɢɦɜɨɥɶɧɨɣ ɡɚ-
ɩɢɫɢ, ɫɯɟɦ, ɬɚɛɥɢɰ, ɞɢɚɝɪɚɦɦ, ɝɪɚɮɢɤɨɜ, ɪɢɫɭɧɤɨɜ; 

 ɞɟɣɫɬɜɨɜɚɬɶ ɩɨ ɚɥɝɨɪɢɬɦɭ, ɫɨɞɟɪɠɚɳɟɦɭɫɹ ɜ ɭɫɥɨɜɢɢ ɡɚ-
ɞɚɱɢ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɥɨɝɢɱɟɫɤɢɟ ɪɚɫɫɭɠɞɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚ-
ɱɢ; 

 ɪɚɛɨɬɚɬɶ ɫ ɢɡɛɵɬɨɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɜɵɛɢɪɚɹ ɢɡ ɜɫɟɣ ɢɧ-
ɮɨɪɦɚɰɢɢ ɞɚɧɧɵɟ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ; 
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 ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɟɫɥɨɠɧɵɣ ɩɟɪɟɛɨɪ ɜɨɡɦɨɠɧɵɯ ɪɟɲɟɧɢɣ, 
ɜɵɛɢɪɚɹ ɢɡ ɧɢɯ ɨɩɬɢɦɚɥɶɧɨɟ ɩɨ ɤɪɢɬɟɪɢɹɦ, ɫɮɨɪɦɭɥɢɪɨ-
ɜɚɧɧɵɦ ɜ ɭɫɥɨɜɢɢ; 

 ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɲɟɧɢɹ 
ɜ ɤɨɧɬɟɤɫɬɟ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ, ɜɵɛɢɪɚɬɶ ɪɟɲɟɧɢɹ, ɧɟ ɩɪɨɬɢ-
ɜɨɪɟɱɚɳɢɟ ɤɨɧɬɟɤɫɬɭ; 

 ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɧɚ ɪɚɫɱёɬ ɫɬɨɢɦɨɫɬɢ ɩɨɤɭɩɨɤ, ɭɫɥɭɝ, ɩɨɟɡ-
ɞɨɤ ɢ ɬ. ɩ.; 

 ɪɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ ɡɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɞɨɥɟɜɵɦ ɭɱɚɫɬɢɟɦ 
ɜɨ ɜɥɚɞɟɧɢɢ ɮɢɪɦɨɣ, ɩɪɟɞɩɪɢɹɬɢɟɦ, ɧɟɞɜɢɠɢɦɨɫɬɶɸ; 

 ɪɟɲɚɬɶ ɡɚɞɚɱɢ ɧɚ ɩɪɨɫɬɵɟ ɩɪɨɰɟɧɬɵ (ɫɢɫɬɟɦɵ ɫɤɢɞɨɤ, 
ɤɨɦɢɫɫɢɢ) ɢ ɧɚ ɜɵɱɢɫɥɟɧɢɟ ɫɥɨɠɧɵɯ ɩɪɨɰɟɧɬɨɜ ɜ ɪɚɡ-
ɥɢɱɧɵɯ ɫɯɟɦɚɯ ɜɤɥɚɞɨɜ, ɤɪɟɞɢɬɨɜ ɢ ɢɩɨɬɟɤ; 

 ɪɟɲɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ, ɬɪɟɛɭɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɱɢɫɟɥ: ɧɚ ɨɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨ-
ɥɨɠɟɧɢɹ ɧɚ ɜɪɟɦɟɧɧɨɣ ɨɫɢ (ɞɨ ɧɚɲɟɣ ɷɪɵ ɢ ɩɨɫɥɟ), ɝɥɭ-
ɛɢɧɵ/ɜɵɫɨɬɵ, ɧɚ ɞɜɢɠɟɧɢɟ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ (ɩɪɢ-
ɯɨɞ/ɪɚɫɯɨɞ) ɢ ɬ. ɩ.; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɧɹɬɢɟ ɦɚɫɲɬɚɛɚ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɫɫɬɨɹ-
ɧɢɣ ɢ ɞɥɢɧ ɧɚ ɤɚɪɬɚɯ, ɩɥɚɧɚɯ ɦɟɫɬɧɨɫɬɢ, ɩɥɚɧɚɯ ɩɨɦɟɳɟ-
ɧɢɣ, ɜɵɤɪɨɣɤɚɯ, ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɤɨɦɩɶɸɬɟɪɟ ɢ ɬ. ɩ;  

 ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɬɪɟɛɭɸɳɢɟ ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ, ɩɪɨɜɟɪ-
ɤɢ ɭɫɥɨɜɢɣ, ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ; 

 ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɜ ɤɨɧ-
ɬɟɤɫɬɟ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ, ɜɵɛɢɪɚɬɶ ɪɟɲɟɧɢɹ, ɧɟ ɩɪɨɬɢɜɨ-
ɪɟɱɚɳɢɟ ɤɨɧɬɟɤɫɬɭ;   

 ɩɟɪɟɜɨɞɢɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɨɞɧɨɣ 
ɮɨɪɦɵ ɜ ɞɪɭɝɭɸ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɯɟɦɵ, 
ɬɚɛɥɢɰɵ, ɝɪɚɮɢɤɢ, ɞɢɚɝɪɚɦɦɵ. 

ɂɫɬɨɪɢɹ ɢ ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɤɢ 

 Ɉɩɢɫɵɜɚɬɶ ɨɬɞɟɥɶɧɵɟ ɜɵɞɚɸɳɢɟɫɹ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧ-
ɧɵɟ ɜ ɯɨɞɟ ɪɚɡɜɢɬɢɹ ɦɚɬɟɦɚɬɢɤɢ ɤɚɤ ɧɚɭɤɢ; 

 ɡɧɚɬɶ ɩɪɢɦɟɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɨɬɤɪɵɬɢɣ ɢ ɢɯ ɚɜɬɨɪɨɜ ɜ 
ɫɜɹɡɢ ɫ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɢ ɜɫɟɦɢɪɧɨɣ ɢɫɬɨɪɢɟɣ; ɩɪɟɞɫɬɚɜ-
ɥɹɬɶ ɜɤɥɚɞ ɜɵɞɚɸɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɜ ɜ ɪɚɡɜɢɬɢɟ ɦɚɬɟ-
ɦɚɬɢɤɢ ɢ ɢɧɵɯ ɧɚɭɱɧɵɯ ɨɛɥɚɫɬɟɣ; 
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 ɩɨɧɢɦɚɬɶ ɪɨɥɶ ɦɚɬɟɦɚɬɢɤɢ ɜ ɪɚɡɜɢɬɢɢ Ɋɨɫɫɢɢ; 

 ɩɪɢɦɟɧɹɬɶ ɢɡɜɟɫɬɧɵɟ ɦɟɬɨɞɵ ɩɪɢ ɪɟɲɟɧɢɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢ 
ɧɟ ɫɬɚɧɞɚɪɬɧɵɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ; ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ, ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚ-
ɬɟɥɶɫɬɜɨ ɢ ɜɵɩɨɥɧɹɬɶ ɨɩɪɨɜɟɪɠɟɧɢɟ; 

 ɡɚɦɟɱɚɬɶ ɢ ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɢ ɜ ɨɤɪɭɠɚɸɳɟɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɪɚɫɨɬɭ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨ ɨɤɪɭɠɚɸɳɟɝɨ 
ɦɢɪɚ, ɚ ɬɚɤɠɟ ɩɪɨɢɡɜɟɞɟɧɢɣ ɢɫɤɭɫɫɬɜɚ; 

 ɩɪɢɦɟɧɹɬɶ ɩɪɨɫɬɟɣɲɢɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɷɥɟɤ-
ɬɪɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɩɪɢ ɪɟɲɟɧɢɢ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ. 

 

˄̐лу̍лё̦̦̼̜ у̬о̏е̦̽ 

Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɩɪɨɞɨɥɠɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ 

ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ, ɫɜɹɡɚɧɧɵɦ ɫ ɩɪɢɤɥɚɞɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɦɚɬɟɦɚɬɢɤɢ (1-ɣ ɭɪɨɜɟɧɶ ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ), 
ɜɵɩɭɫɤɧɢɤ ɧɚɭɱɢɬɫɹ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɚɭɱɢɬɶɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɭɫɩɟɲɧɨɝɨ 

ɩɪɨɞɨɥɠɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɹɦ, ɫɜɹɡɚɧɧɵɦ ɫ 

ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɧɚɭɱɧɨɣ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɦɚɬɢɤɢ ɢ ɫɦɟɠɧɵɯ ɧɚɭɤ (2-ɣ ɭɪɨɜɟɧɶ 

ɩɥɚɧɢɪɭɟɦɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɵɞɟɥɟɧɨ ɤɭɪɫɢɜɨɦ). 

 

ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨɝɢɤɢ 

 ɋɜɨɛɨɞɧɨ ɨɩɟɪɢɪɨɜɚɬɶ1
 ɩɨɧɹɬɢɹɦɢ: ɦɧɨɠɟɫɬɜɨ, ɩɭɫɬɨɟ, 

ɤɨɧɟɱɧɨɟ ɢ ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ, 
ɩɨɞɦɧɨɠɟɫɬɜɨ, ɩɟɪɟɫɟɱɟɧɢɟ, ɨɛɴɟɞɢɧɟɧɢɟ ɢ ɪɚɡɧɨɫɬɶ 
ɦɧɨɠɟɫɬɜ;  

 ɩɪɢɦɟɧɹɬɶ ɱɢɫɥɨɜɵɟ ɦɧɨɠɟɫɬɜɚ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɪɹɦɨɣ: 
ɨɬɪɟɡɨɤ, ɢɧɬɟɪɜɚɥ, ɩɨɥɭɢɧɬɟɪɜɚɥ, ɩɪɨɦɟɠɭɬɨɤ ɫ ɜɵɤɨɥɨ-

                                                 
1
 Ɂɞɟɫɶ ɢ ɞɚɥɟɟ — ɡɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ, ɡɧɚɬɶ ɢ ɭɦɟɬɶ ɞɨɤɚɡɵ-

ɜɚɬɶ ɫɜɨɣɫɬɜɚ (ɩɪɢɡɧɚɤɢ, ɟɫɥɢ ɨɧɢ ɟɫɬɶ) ɩɨɧɹɬɢɹ, ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɫɜɹɡɢ ɫ 
ɞɪɭɝɢɦɢ ɩɨɧɹɬɢɹɦɢ, ɩɪɟɞɫɬɚɜɥɹɹ ɨɞɧɨ ɩɨɧɹɬɢɟ ɤɚɤ ɱɚɫɬɶ ɰɟɥɨɫɬɧɨɝɨ ɤɨɦ-
ɩɥɟɤɫɚ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɧɹɬɢɟ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɫɭɠɞɟ-
ɧɢɣ, ɞɨɤɚɡɚɬɟɥɶɫɬɜ, ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 
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ɬɨɣ ɬɨɱɤɨɣ, ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɠɟɫɬɜ ɧɚ ɤɨ-
ɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ; 

 ɩɪɨɜɟɪɹɬɶ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɦɧɨɠɟɫɬɜɭ; 
 ɧɚɯɨɞɢɬɶ ɩɟɪɟɫɟɱɟɧɢɟ ɢ ɨɛɴɟɞɢɧɟɧɢɟ ɦɧɨɠɟɫɬɜ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɝɪɚɮɢɱɟɫɤɢ ɧɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɢ 
ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ; 

 ɡɚɞɚɜɚɬɶ ɦɧɨɠɟɫɬɜɚ ɩɟɪɟɱɢɫɥɟɧɢɟɦ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɱɟ-
ɫɤɢɦ ɫɜɨɣɫɬɜɨɦ; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɭɬɜɟɪɠɞɟɧɢɟ, ɨɬɪɢɰɚɧɢɟ ɭɬɜɟɪ-
ɠɞɟɧɢɹ, ɢɫɬɢɧɧɵɟ ɢ ɥɨɠɧɵɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɩɪɢɱɢɧɚ, ɫɥɟɞ-
ɫɬɜɢɟ, ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɨɛɳɟɝɨ ɭɬɜɟɪɠɞɟɧɢɹ, ɤɨɧɬɪɩɪɢ-
ɦɟɪ; 

 ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ 
ɢɫɬɢɧɧɨɫɬɢ ɭɬɜɟɪɠɞɟɧɢɣ; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɟɦ ɨɩɪɟɞɟɥɟɧɢɹ, ɨɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ 
ɨɩɪɟɞɟɥɟɧɢɣ ɢ ɬɟɨɪɟɦ;  

 ɩɨɧɢɦɚɬɶ ɫɭɬɶ ɤɨɫɜɟɧɧɨɝɨ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ; 
 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ ɫɱёɬɧɨɝɨ ɢ ɧɟɫɱёɬɧɨɝɨ ɦɧɨɠɟ-

ɫɬɜɚ; 
 ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɢ ɞɥɹ ɩɪɨɜɟ-

ɞɟɧɢɹ ɪɚɫɫɭɠɞɟɧɢɣ ɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-

ɬɨɜ: 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɱɢɫɥɨɜɵɟ ɦɧɨɠɟɫɬɜɚ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɪɹ-

ɦɨɣ ɢ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɥɹ ɨɩɢɫɚɧɢɹ ɪɟɚɥɶɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ; 

 ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɜ ɫɢɬɭɚɰɢɹɯ 
ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɡ ɞɪɭɝɢɯ 
ɩɪɟɞɦɟɬɨɜ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɨɪɟɬɢɤɨ-ɦɧɨɠɟɫɬɜɟɧɧɵɣ ɹɡɵɤ ɢ ɹɡɵɤ 
ɥɨɝɢɤɢ ɞɥɹ ɨɩɢɫɚɧɢɹ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɩɪɢ 
ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ. 

 

Чɢɫɥɚ ɢ ɜɵɪɚɠɟɧɢɹ 

 ɋɜɨɛɨɞɧɨ ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɧɚɬɭɪɚɥɶɧɨɟ ɱɢɫɥɨ, 
ɦɧɨɠɟɫɬɜɨ ɧɚɬɭɪɚɥɶɧɵɯ ɱɢɫɟɥ, ɰɟɥɨɟ ɱɢɫɥɨ, ɦɧɨɠɟɫɬɜɨ 
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ɰɟɥɵɯ ɱɢɫɟɥ, ɨɛɵɤɧɨɜɟɧɧɚɹ ɞɪɨɛɶ, ɞɟɫɹɬɢɱɧɚɹ ɞɪɨɛɶ, 
ɫɦɟɲɚɧɧɨɟ ɱɢɫɥɨ, ɪɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ, ɦɧɨɠɟɫɬɜɨ ɪɚɰɢ-
ɨɧɚɥɶɧɵɯ ɱɢɫɟɥ, ɢɪɪɚɰɢɨɧɚɥɶɧɨɟ ɱɢɫɥɨ, ɤɨɪɟɧɶ ɫɬɟɩɟɧɢ 
n, ɦɧɨɠɟɫɬɜɨ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ, ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɢɧ-
ɬɟɪɩɪɟɬɚɰɢɹ ɧɚɬɭɪɚɥɶɧɵɯ, ɰɟɥɵɯ, ɪɚɰɢɨɧɚɥɶɧɵɯ, ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ; 

 ɩɨɧɢɦɚɬɶ ɢ ɨɛɴɹɫɧɹɬɶ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɨɡɢɰɢɨɧɧɨɣ ɢ ɧɟ-
ɩɨɡɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɚɦɢ ɡɚɩɢɫɢ ɱɢɫɟɥ; 

 ɩɟɪɟɜɨɞɢɬɶ ɱɢɫɥɚ ɢɡ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɡɚɩɢɫɢ (ɫɢɫɬɟɦɵ 
ɫɱɢɫɥɟɧɢɹ) ɜ ɞɪɭɝɭɸ; 

 ɞɨɤɚɡɵɜɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɡɧɚɤɢ ɞɟɥɢɦɨɫɬɢ, ɫɭɦɦɵ ɢ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɱɢɫɥɟɧɢɣ ɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱ; 

 ɜɵɩɨɥɧɹɬɶ ɨɤɪɭɝɥɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ 
ɱɢɫɟɥ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ; 

 ɫɪɚɜɧɢɜɚɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ; 
 ɭɩɨɪɹɞɨɱɢɜɚɬɶ ɱɢɫɥɚ, ɡɚɩɢɫɚɧɧɵɟ ɜ ɜɢɞɟ ɨɛɵɤɧɨɜɟɧɧɨɣ ɢ 

ɞɟɫɹɬɢɱɧɨɣ ɞɪɨɛɢ, ɱɢɫɥɚ, ɡɚɩɢɫɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɤɨɪɧɹ, ɤɨɪɧɟɣ ɫɬɟɩɟɧɢ 
ɛɨɥɶɲɟ 2; 

 ɧɚɯɨɞɢɬɶ ɇɈȾ ɢ ɇɈɄ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɜɵɩɨɥɧɹɬɶ ɜɵɱɢɫɥɟɧɢɹ ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟɧɢɣ, ɫɨ-
ɞɟɪɠɚɳɢɯ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɱɢɫɥɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɨɪɧɢ 
ɧɚɬɭɪɚɥɶɧɵɯ ɫɬɟɩɟɧɟɣ; 

 ɜɵɩɨɥɧɹɬɶ ɫɬɚɧɞɚɪɬɧɵɟ ɬɨɠɞɟɫɬɜɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ, ɫɬɟɩɟɧɧɵɯ, ɢɪ-
ɪɚɰɢɨɧɚɥɶɧɵɯ ɜɵɪɚɠɟɧɢɣ; 

 ɫɜɨɛɨɞɧɨ ɨɩɟɪɢɪɨɜɚɬɶ ɱɢɫɥɨɜɵɦɢ ɦɧɨɠɟɫɬɜɚɦɢ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɡɚɞɚɱ; 

 ɩɨɧɢɦɚɬɶ ɩɪɢɱɢɧɵ ɢ ɨɫɧɨɜɧɵɟ ɢɞɟɢ ɪɚɫɲɢɪɟɧɢɹ ɱɢɫɥɨɜɵɯ 
ɦɧɨɠɟɫɬɜ; 

 ɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɬɟɨɪɢɢ ɞɟɥɢɦɨɫɬɢ ɩɪɢ 

ɪɟɲɟɧɢɢ ɫɬɚɧɞɚɪɬɧɵɯ ɡɚɞɚɱ; 
 ɢɦɟɬɶ ɛɚɡɨɜɵɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɦɧɨɠɟɫɬɜɟ ɤɨɦɩɥɟɤɫɧɵɯ 

ɱɢɫɟɥ; 
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 ɫɜɨɛɨɞɧɨ ɜɵɩɨɥɧɹɬɶ ɬɨɠɞɟɫɬɜɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ, ɫɬɟɩɟɧɧɵɯ ɜɵ-
ɪɚɠɟɧɢɣ; 

 ɜɥɚɞɟɬɶ ɮɨɪɦɭɥɨɣ ɛɢɧɨɦɚ ɇɶɸɬɨɧɚ; 
 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɟɨɪɟɦɭ ɨ ɥɢɧɟɣɧɨɦ ɩɪɟɞ-

ɫɬɚɜɥɟɧɢɢ ɇɈȾ, Ʉɢɬɚɣɫɤɭɸ ɬɟɨɪɟɦɭ ɨɛ ɨɫɬɚɬɤɚɯ, Ɇɚ-
ɥɭɸ ɬɟɨɪɟɦɭ Ɏɟɪɦɚ;  

 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɟɨɪɟɬɢɤɨ-ɱɢɫɥɨɜɵɟ 
ɮɭɧɤɰɢɢ: ɱɢɫɥɨ ɢ ɫɭɦɦɚ ɞɟɥɢɬɟɥɟɣ, ɮɭɧɤɰɢɸ ɗɣɥɟɪɚ; 

 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɰɟɩɧɵɟ ɞɪɨɛɢ, ɦɧɨɝɨɱɥɟɧɵ 
ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ ɢ ɰɟɥɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɩɪɢɜɨɞɢɦɵɟ ɢ ɧɟɩɪɢɜɨɞɢɦɵɟ ɦɧɨɝɨ-
ɱɥɟɧɵ ɢ ɩɪɢɦɟɧɹɬɶ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ;  

 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ Ɉɫɧɨɜɧɭɸ ɬɟɨɪɟɦɭ ɚɥɝɟɛ-
ɪɵ; ɩɪɨɫɬɟɣɲɢɟ ɮɭɧɤɰɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɤɚɤ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-

ɬɨɜ: 
 ɜɵɩɨɥɧɹɬɶ ɢ ɨɛɴɹɫɧɹɬɶ ɪɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 

ɜɵɱɢɫɥɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɜ ɬɨɦ ɱɢɫ-
ɥɟ ɩɪɢɛɥɢɠёɧɧɵɯ ɜɵɱɢɫɥɟɧɢɣ, ɢɫɩɨɥɶɡɭɹ ɪɚɡɧɵɟ ɫɩɨɫɨ-
ɛɵ ɫɪɚɜɧɟɧɢɣ; 

 ɡɚɩɢɫɵɜɚɬɶ, ɫɪɚɜɧɢɜɚɬɶ, ɨɤɪɭɝɥɹɬɶ ɱɢɫɥɨɜɵɟ ɞɚɧɧɵɟ; 
 ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɚɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɜ ɪɚɡɧɵɯ ɫɢɫɬɟɦɚɯ ɢɡ-

ɦɟɪɟɧɢɹ;  
 ɫɨɫɬɚɜɥɹɬɶ ɢ ɨɰɟɧɢɜɚɬɶ ɪɚɡɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɱɢɫɥɨɜɵɟ 

ɜɵɪɚɠɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɢ ɡɚɞɚɱ ɢɡ 
ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ. 

 

ɍɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 

 ɋɜɨɛɨɞɧɨ ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɭɪɚɜɧɟɧɢɟ, ɧɟɪɚɜɟɧ-
ɫɬɜɨ, ɪɚɜɧɨɫɢɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ, ɭɪɚɜɧɟɧɢɟ, 
ɹɜɥɹɸɳɟɟɫɹ ɫɥɟɞɫɬɜɢɟɦ ɞɪɭɝɨɝɨ ɭɪɚɜɧɟɧɢɹ, ɭɪɚɜɧɟɧɢɹ, 
ɪɚɜɧɨɫɢɥɶɧɵɟ ɧɚ ɦɧɨɠɟɫɬɜɟ, ɪɚɜɧɨɫɢɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɭɪɚɜɧɟɧɢɣ; 
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 ɪɟɲɚɬɶ ɪɚɡɧɵɟ ɜɢɞɵ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɢ ɢɯ ɫɢɫɬɟɦ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɤɨɬɨɪɵɟ ɭɪɚɜɧɟɧɢɹ 3-ɣ ɢ 4-ɣ ɫɬɟɩɟɧɟɣ, 
ɞɪɨɛɧɨ-ɪɚɰɢɨɧɚɥɶɧɵɟ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ; 

 ɨɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɬɢɩɚɦɢ ɩɨɤɚɡɚɬɟɥɶɧɵɯ, ɥɨɝɚɪɢɮɦɢ-
ɱɟɫɤɢɯ, ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ, ɫɬɟɩɟɧɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ ɢ ɫɬɚɧɞɚɪɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢɯ ɪɟɲɟɧɢɣ ɢ ɩɪɢɦɟ-
ɧɹɬɶ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɩɪɢɦɟɧɹɬɶ ɬɟɨɪɟɦɭ Ȼɟɡɭ ɤ ɪɟɲɟɧɢɸ ɭɪɚɜɧɟɧɢɣ; 
 ɩɪɢɦɟɧɹɬɶ ɬɟɨɪɟɦɭ ȼɢɟɬɚ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɭɪɚɜ-

ɧɟɧɢɣ ɫɬɟɩɟɧɢ ɜɵɲɟ ɜɬɨɪɨɣ; 
 ɩɨɧɢɦɚɬɶ ɫɦɵɫɥ ɬɟɨɪɟɦ ɨ ɪɚɜɧɨɫɢɥɶɧɵɯ ɢ ɧɟɪɚɜɧɨɫɢɥɶ-

ɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɭɪɚɜɧɟɧɢɣ ɢ ɭɦɟɬɶ ɢɯ ɞɨɤɚɡɵɜɚɬɶ; 
 ɜɥɚɞɟɬɶ ɦɟɬɨɞɚɦɢ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɢɯ 

ɫɢɫɬɟɦ, ɭɦɟɬɶ ɜɵɛɢɪɚɬɶ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɢ ɨɛɨɫɧɨɜɵɜɚɬɶ 
ɫɜɨɣ ɜɵɛɨɪ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɞɪɨɛɧɨ-ɪɚɰɢɨɧɚɥɶɧɵɯ ɢ ɜɤɥɸɱɚɸɳɢɯ ɜ ɫɟɛɹ 
ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɜɵɪɚɠɟɧɢɹ; 

 ɪɟɲɚɬɶ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ ɢ ɢɯ ɫɢ-
ɫɬɟɦɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦ ɢ ɝɪɚɮɢɱɟɫɤɢɦ ɦɟ-
ɬɨɞɚɦɢ; 

 ɜɥɚɞɟɬɶ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɧɟɪɚɜɟɧɫɬɜ; 
 ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ ɜ ɰɟɥɵɯ ɱɢɫɥɚɯ; 
 ɢɡɨɛɪɚɠɚɬɶ ɦɧɨɠɟɫɬɜɚ ɧɚ ɩɥɨɫɤɨɫɬɢ, ɡɚɞɚɜɚɟɦɵɟ ɭɪɚɜɧɟ-

ɧɢɹɦɢ, ɧɟɪɚɜɟɧɫɬɜɚɦɢ ɢ ɢɯ ɫɢɫɬɟɦɚɦɢ; 
 ɫɜɨɛɨɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɠɞɟɫɬɜɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɢ ɫɢɫɬɟɦ ɭɪɚɜɧɟɧɢɣ; 
 ɫɜɨɛɨɞɧɨ ɨɩɪɟɞɟɥɹɬɶ ɬɢɩ ɢ ɜɵɛɢɪɚɬɶ ɦɟɬɨɞ ɪɟɲɟɧɢɹ 

ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɢɯ ɫɢɫɬɟɦ; 

 ɫɜɨɛɨɞɧɨ ɪɟɲɚɬɶ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ;  
 ɪɟɲɚɬɶ ɨɫɧɨɜɧɵɟ ɬɢɩɵ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ ɫ ɩɚɪɚ-

ɦɟɬɪɚɦɢ; 
 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɧɟɪɚɜɟɧɫɬɜɚ Ʉɨɲɢ—

Ȼɭɧɹɤɨɜɫɤɨɝɨ, Ȼɟɪɧɭɥɥɢ; 
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 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɧɟɪɚɜɟɧɫɬɜɚɯ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ 

ɫɬɟɩɟɧɧɵɦɢ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-

ɬɨɜ: 
 ɫɨɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧɫɬɜɚ, ɢɯ ɫɢɫɬɟɦɵ 

ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɡ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ; 
 ɜɵɩɨɥɧɹɬɶ ɨɰɟɧɤɭ ɩɪɚɜɞɨɩɨɞɨɛɢɹ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɥɭɱɚɟ-

ɦɵɯ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɧɟɪɚɜɟɧɫɬɜ ɢ ɢɯ 
ɫɢɫɬɟɦ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɡ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ; 

 ɫɨɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ ɫ ɩɚɪɚɦɟɬ-
ɪɚɦɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɢɡ ɞɪɭɝɢɯ ɭɱɟɛɧɵɯ ɩɪɟɞɦɟɬɨɜ; 

 ɫɨɫɬɚɜɥɹɬɶ ɭɪɚɜɧɟɧɢɟ, ɧɟɪɚɜɟɧɫɬɜɨ ɢɥɢ ɢɯ ɫɢɫɬɟɦɭ, ɨɩɢ-
ɫɵɜɚɸɳɢɟ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ ɢɥɢ ɩɪɢɤɥɚɞɧɭɸ ɡɚɞɚɱɭ, 
ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɩɪɢ ɪɟɲɟɧɢɢ ɨɬ-
ɞɟɥɶɧɵɯ ɤɥɚɫɫɨɜ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 

 

Ɏɭɧɤɰɢɢ 

 ȼɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ: ɡɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧ, ɮɭɧɤɰɢɹ, ɚɪ-
ɝɭɦɟɧɬ ɢ ɡɧɚɱɟɧɢɟ ɮɭɧɤɰɢɢ, ɨɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɦɧɨ-
ɠɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ, ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ, ɝɪɚɮɢɤ 
ɮɭɧɤɰɢɢ, ɧɭɥɢ ɮɭɧɤɰɢɢ, ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ, 
ɜɨɡɪɚɫɬɚɧɢɟ ɧɚ ɱɢɫɥɨɜɨɦ ɩɪɨɦɟɠɭɬɤɟ, ɭɛɵɜɚɧɢɟ ɧɚ ɱɢɫ-
ɥɨɜɨɦ ɩɪɨɦɟɠɭɬɤɟ, ɧɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ 
ɮɭɧɤɰɢɢ ɧɚ ɱɢɫɥɨɜɨɦ ɩɪɨɦɟɠɭɬɤɟ, ɩɟɪɢɨɞɢɱɟɫɤɚɹ ɮɭɧɤ-
ɰɢɹ, ɩɟɪɢɨɞ, ɱёɬɧɚɹ ɢ ɧɟɱёɬɧɚɹ ɮɭɧɤɰɢɢ; ɭɦɟɬɶ ɩɪɢɦɟ-
ɧɹɬɶ ɷɬɢ ɩɨɧɹɬɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɫɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ; ɫɬɪɨɢɬɶ ɟё ɝɪɚɮɢɤ 
ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɡɚɞɚɱ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɩɨɤɚɡɚɬɟɥɶɧɚɹ ɮɭɧɤɰɢɹ, ɷɤɫɩɨɧɟɧɬɚ; 
ɫɬɪɨɢɬɶ ɢɯ ɝɪɚɮɢɤɢ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɩɨɤɚɡɚ-
ɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ; ɫɬɪɨɢɬɶ ɟё 
ɝɪɚɮɢɤ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 
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 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ; ɫɬɪɨɢɬɶ 
ɢɯ ɝɪɚɮɢɤɢ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɮɭɧɤɰɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɨɛɪɚɬɧɚɹ ɮɭɧɤɰɢɹ; ɩɪɢɦɟɧɹɬɶ ɷɬɨ ɩɨ-
ɧɹɬɢɟ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɣ: ɱёɬ-
ɧɨɫɬɶ, ɩɟɪɢɨɞɢɱɧɨɫɬɶ, ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ; 

 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ 
ɮɭɧɤɰɢɣ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɱɢɫɥɨɜɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɚɪɢɮ-
ɦɟɬɢɱɟɫɤɚɹ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ; 

 ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɫɜɨɣɫɬɜɚ ɢ ɩɪɢɡɧɚɤɢ ɚɪɢɮ-
ɦɟɬɢɱɟɫɤɨɣ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɩɪɨɝɪɟɫɫɢɣ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɚɫɢɦɩɬɨɬɵ ɢ ɭɦɟɬɶ ɟɝɨ ɩɪɢɦɟɧɹɬɶ 
ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɩɪɨɫɬɟɣɲɢɯ ɞɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɨɜ. 

ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɭɱɟɛ-
ɧɵɯ ɩɪɟɞɦɟɬɨɜ: 

 ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɫɜɨɣɫɬɜɚ ɪɟɚɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɡɚɜɢ-
ɫɢɦɨɫɬɟɣ (ɧɚɢɛɨɥɶɲɢɟ ɢ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɩɪɨɦɟ-
ɠɭɬɤɢ ɜɨɡɪɚɫɬɚɧɢɹ ɢ ɭɛɵɜɚɧɢɹ, ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨɩɨɫɬɨ-
ɹɧɫɬɜɚ, ɚɫɢɦɩɬɨɬɵ, ɬɨɱɤɢ ɩɟɪɟɝɢɛɚ, ɩɟɪɢɨɞ ɢ ɬ. ɩ.), ɢɧ-
ɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɜ ɤɨɧɬɟɤɫɬɟ ɤɨɧɤɪɟɬɧɨɣ ɩɪɚɤɬɢ-
ɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ;  

 ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɝɪɚɮɢɤɚɦ ɩɪɨɫɬɟɣɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟ-
ɪɢɨɞɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɛɢɨɥɨɝɢɢ, ɷɤɨɧɨɦɢɤɟ, ɦɭɡɵɤɟ, 
ɪɚɞɢɨ ɫɜɹɡɢ ɢ ɬ. ɩ. (ɚɦɩɥɢɬɭɞɚ, ɩɟɪɢɨɞ ɢ ɬ. ɩ.). 

 

ɗɥɟɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

 ȼɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚ-
ɞɚɱ; 

 ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɬɟɨɪɢɸ ɩɪɟɞɟɥɨɜ; 
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 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɢɟ ɱɢɫɥɨɜɵɟ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢ, ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɵɟ ɱɢɫɥɨɜɵɟ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɢ ɢ ɭɦɟɬɶ ɫɪɚɜɧɢɜɚɬɶ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɢɟ ɢ ɛɟɫ-
ɤɨɧɟɱɧɨ ɦɚɥɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ;  

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ: ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ, ɩɪɨɢɡ-
ɜɨɞɧɚɹ ɮɭɧɤɰɢɢ; 

 ɜɵɱɢɫɥɹɬɶ ɩɪɨɢɡɜɨɞɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɢ ɢɯ 
ɤɨɦɛɢɧɚɰɢɣ;  

 ɢɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɢ ɧɚ ɦɨɧɨɬɨɧɧɨɫɬɶ ɢ ɷɤɫɬɪɟɦɭɦɵ; 
 ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɢ ɩɪɢɦɟɧɹɬɶ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɫ ɩɚɪɚɦɟɬɪɨɦ; 
 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɤɚɫɚɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ ɢ 

ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɟɝɨ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 
 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɩɟɪɜɨɨɛɪɚɡɧɚɹ, ɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟ-

ɝɪɚɥ;  
 ɩɪɢɦɟɧɹɬɶ ɬɟɨɪɟɦɭ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ ɢ ɟё ɫɥɟɞɫɬɜɢɹ 

ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ; 
 ɫɜɨɛɨɞɧɨ ɜɥɚɞɟɬɶ ɫɬɚɧɞɚɪɬɧɵɦ ɚɩɩɚɪɚɬɨɦ ɦɚɬɟɦɚɬɢ-

ɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɵɯ ɮɭɧɤɰɢɢ ɨɞ-
ɧɨɣ ɩɟɪɟɦɟɧɧɨɣ; 

 ɫɜɨɛɨɞɧɨ ɩɪɢɦɟɧɹɬɶ ɚɩɩɚɪɚɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤɰɢɣ ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɜɵɩɭɤɥɨɫɬɶ; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɟɦ ɩɟɪɜɨɨɛɪɚɡɧɨɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚ-
ɞɚɱ; 

 ɨɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɫɜɟɞɟɧɢɹɦɢ ɨɛ ɢɧɬɟɝɪɚɥɟ ɇɶɸɬɨ-
ɧɚ—Ʌɟɣɛɧɢɰɚ ɢ ɟɝɨ ɩɪɨɫɬɟɣɲɢɯ ɩɪɢɦɟɧɟɧɢɹɯ; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɫɢɬɭɚɰɢɹɯ ɩɪɨɢɡɜɨɞɧɵɦɢ 
ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ; 

 ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɫɜɨɣɫɬɜɚ ɧɟɩɪɟɪɵɜ-
ɧɵɯ ɮɭɧɤɰɢɣ; 

 ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɬɟɨɪɟɦɵ  
ȼɟɣɟɪɲɬɪɚɫɫɚ;  

 ɭɦɟɬɶ ɜɵɩɨɥɧɹɬɶ ɩɪɢɛɥɢɠёɧɧɵɟ ɜɵɱɢɫɥɟɧɢɹ (ɦɟɬɨɞɵ 
ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ, ɜɵɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥёɧɧɨɝɨ  
ɢɧɬɟɝɪɚɥɚ); 
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 ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɩɪɢɥɨɠɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɢ ɨɩɪɟɞɟɥёɧ-
ɧɨɝɨ ɢɧɬɟɝɪɚɥɚ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ ɟɫɬɟɫɬɜɨɡɧɚɧɢɹ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɜɬɨɪɚɹ ɩɪɨɢɡɜɨɞɧɚɹ, ɜɵɩɭɤɥɨɫɬɶ 
ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ ɢ ɭɦɟɬɶ ɢɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤɰɢɸ ɧɚ ɜɵ-
ɩɭɤɥɨɫɬɶ. 

ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɭɱɟɛ-
ɧɵɯ ɩɪɟɞɦɟɬɨɜ: 

 ɪɟɲɚɬɶ ɩɪɢɤɥɚɞɧɵɟ ɡɚɞɚɱɢ ɢɡ ɛɢɨɥɨɝɢɢ, ɮɢɡɢɤɢ, ɯɢɦɢɢ, 
ɷɤɨɧɨɦɢɤɢ ɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟɬɨɜ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɫɥɟɞɨɜɚ-
ɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɰɟɫɫɨɜ, ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭ-
ɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ. 

 

ɋɬɚɬɢɫɬɢɤɚ ɢ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɥɨɝɢɤɚ ɢ ɤɨɦɛɢɧɚɬɨ-
ɪɢɤɚ, ɬɟɨɪɢɹ ɝɪɚɮɨɜ 

 Ɉɩɟɪɢɪɨɜɚɬɶ ɨɫɧɨɜɧɵɦɢ ɨɩɢɫɚɬɟɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦɢ ɱɢɫɥɨɜɨɝɨ ɧɚɛɨɪɚ; ɩɨɧɹɬɢɟɦ ɝɟɧɟɪɚɥɶɧɚɹ ɫɨɜɨɤɭɩ-
ɧɨɫɬɶ ɢ ɜɵɛɨɪɤɚ ɢɡ ɧɟё; 

 ɨɩɟɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɹɦɢ: ɱɚɫɬɨɬɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ, 
ɫɭɦɦɚ ɢ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɜɵɱɢɫɥɹɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɢ ɫɨɛɵɬɢɣ ɧɚ ɨɫɧɨɜɟ ɩɨɞɫɱёɬɚ ɱɢɫɥɚ ɢɫɯɨɞɨɜ;  

 ɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɤɨɦɛɢɧɚɬɨɪɢɤɢ ɢ ɭɦɟɬɶ 
ɩɪɢɦɟɧɹɬɶ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɫɧɨɜɚɯ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ; 
 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɞɢɫɤɪɟɬɧɵɯ ɢ ɧɟɩɪɟɪɵɜɧɵɯ ɫɥɭ-

ɱɚɣɧɵɯ ɜɟɥɢɱɢɧɚɯ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹɯ, ɨ ɧɟɡɚɜɢɫɢɦɨɫɬɢ 
ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɦ ɨɠɢɞɚɧɢɢ ɢ ɞɢɫ-
ɩɟɪɫɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɨɜɦɟɫɬɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹɯ ɫɥɭ-
ɱɚɣɧɵɯ ɜɟɥɢɱɢɧ; 

 ɩɨɧɢɦɚɬɶ ɫɭɬɶ ɡɚɤɨɧɚ ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɢ ɜɵɛɨɪɨɱɧɨɝɨ ɦɟ-
ɬɨɞɚ ɢɡɦɟɪɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɢ 
ɩɪɢɦɟɪɚɯ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢ-
ɱɢɧ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɤɨɪɪɟɥɹɰɢɢ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ;  
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 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɰɟɧɬɪɚɥɶɧɨɣ ɩɪɟɞɟɥɶɧɨɣ  
ɬɟɨɪɟɦɟ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɵɛɨɪɨɱɧɨɦ ɤɨɷɮɮɢɰɢɟɧɬɟ ɤɨɪ-
ɪɟɥɹɰɢɢ ɢ ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɝɢɩɨɬɟɡɚɯ ɢ 
ɩɪɨɜɟɪɤɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɝɢɩɨɬɟɡɵ, ɨ ɫɬɚɬɢɫɬɢɤɟ 
ɤɪɢɬɟɪɢɹ ɢ ɟё ɭɪɨɜɧɟ ɡɧɚɱɢɦɨɫɬɢ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɜɹɡɢ ɷɦɩɢɪɢɱɟɫɤɢɯ ɢ ɬɟɨɪɟɬɢɱɟ-
ɫɤɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɣ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɤɨɞɢɪɨɜɚɧɢɢ, ɞɜɨɢɱɧɨɣ ɡɚɩɢɫɢ, 
ɞɜɨɢɱɧɨɦ ɞɟɪɟɜɟ; 

 ɜɥɚɞɟɬɶ ɨɫɧɨɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɬɟɨɪɢɢ ɝɪɚɮɨɜ (ɝɪɚɮ, 
ɜɟɪɲɢɧɚ, ɪɟɛɪɨ, ɫɬɟɩɟɧɶ ɜɟɪɲɢɧɵ, ɩɭɬɶ ɜ ɝɪɚɮɟ) ɢ ɭɦɟɬɶ 
ɩɪɢɦɟɧɹɬɶ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɞɟɪɟɜɶɹɯ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɟɝɨ 
ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɟɦ ɫɜɹɡɧɨɫɬɶ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɤɨɦɩɨ-
ɧɟɧɬɵ ɫɜɹɡɧɨɫɬɢ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ; 

 ɭɦɟɬɶ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɭɬɢ ɩɨ ɪёɛɪɚɦ, ɨɛɯɨɞɵ ɪёɛɟɪ ɢ 
ɜɟɪɲɢɧ ɝɪɚɮɚ; 

 ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɗɣɥɟɪɨɜɨɦ ɢ Ƚɚɦɢɥɶɬɨɧɨɜɨɦ 
ɩɭɬɢ; ɢɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɬɪɭɞɧɨɫɬɢ ɡɚɞɚɱɢ ɧɚɯɨɠ-
ɞɟɧɢɹ Ƚɚɦɢɥɶɬɨɧɨɜɚ ɩɭɬɢ; 

 ɜɥɚɞɟɬɶ ɩɨɧɹɬɢɹɦɢ ɤɨɧɟɱɧɵɟ ɫɱёɬɧɵɟ ɦɧɨɠɟɫɬɜɚ ɢ 
ɫɱёɬɧɵɟ ɦɧɨɠɟɫɬɜɚ ɢ ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɢɯ ɩɪɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱ;  

 ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɦɟɬɨɞ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɢ; 
 ɭɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɩɪɢɧɰɢɩ Ⱦɢɪɢɯɥɟ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 

ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-
ɬɨɜ: 

 ɜɵɱɢɫɥɹɬɶ ɢɥɢ ɨɰɟɧɢɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ ɜ ɪɟɚɥɶ-
ɧɨɣ ɠɢɡɧɢ; 

 ɜɵɛɢɪɚɬɶ ɦɟɬɨɞɵ ɩɨɞɯɨɞɹɳɟɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢ ɨɛɪɚɛɨɬ-
ɤɢ ɞɚɧɧɵɯ. 

Ɍɟɤɫɬɨɜɵɟ ɡɚɞɚɱɢ 

 Ɋɟɲɚɬɶ ɪɚɡɧɵɟ ɡɚɞɚɱɢ ɩɨɜɵɲɟɧɧɨɣ ɬɪɭɞɧɨɫɬɢ; 
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 ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɭɫɥɨɜɢɟ ɡɚɞɚɱɢ, ɜɵɛɢɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ 
ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ; 

 ɫɬɪɨɢɬɶ ɦɨɞɟɥɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ, ɩɪɨɜɨɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶ-
ɧɵɟ ɪɚɫɫɭɠɞɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ; 

 ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɬɪɟɛɭɸɳɢɟ ɩɟɪɟɛɨɪɚ ɜɚɪɢɚɧɬɨɜ, ɩɪɨɜɟɪɤɢ 
ɭɫɥɨɜɢɣ, ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ; 

 ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɲɟɧɢɹ 
ɜ ɤɨɧɬɟɤɫɬɟ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ, ɜɵɛɢɪɚɬɶ ɪɟɲɟɧɢɹ, ɧɟ ɩɪɨɬɢ-
ɜɨɪɟɱɚɳɢɟ ɤɨɧɬɟɤɫɬɭ;   

 ɩɟɪɟɜɨɞɢɬɶ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɨɞɧɨɣ 
ɮɨɪɦɵ ɡɚɩɢɫɢ ɜ ɞɪɭɝɭɸ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɯɟɦɵ, ɬɚɛɥɢɰɵ, ɝɪɚɮɢɤɢ, ɞɢɚɝɪɚɦɦɵ. 
ȼ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-

ɬɨɜ: 
 ɪɟɲɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɱɢ ɢ ɡɚɞɚɱɢ ɢɡ ɞɪɭɝɢɯ ɩɪɟɞɦɟ-

ɬɨɜ. 
 

ɂɫɬɨɪɢɹ ɢ ɦɟɬɨɞɵ ɦɚɬɟɦɚɬɢɤɢ 

 ɂɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɜɤɥɚɞɟ ɜɵɞɚɸɳɢɯɫɹ ɦɚɬɟɦɚɬɢɤɨɜ 
ɜ ɪɚɡɜɢɬɢɟ ɧɚɭɤɢ; 

 ɩɨɧɢɦɚɬɶ ɪɨɥɶ ɦɚɬɟɦɚɬɢɤɢ ɜ ɪɚɡɜɢɬɢɢ Ɋɨɫɫɢɢ; 

 ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ, ɩɪɨɜɨ-
ɞɢɬɶ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɢ ɜɵɩɨɥɧɹɬɶ ɨɩɪɨɜɟɪɠɟɧɢɟ; 

 ɩɪɢɦɟɧɹɬɶ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɡɚɞɚɱ; 

 ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɜ ɩɪɢɪɨɞɟ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɪɚɫɨɬɭ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨ ɨɤɪɭɠɚɸɳɟɝɨ 
ɦɢɪɚ ɢ ɩɪɨɢɡɜɟɞɟɧɢɣ ɢɫɤɭɫɫɬɜɚ; 

 ɩɪɢɦɟɧɹɬɶ ɩɪɨɫɬɟɣɲɢɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɷɥɟɤ-
ɬɪɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɩɪɢ ɪɟɲɟɧɢɢ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɢɯ ɡɚɞɚɱ; 

 ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɪɢɤɥɚɞɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɩɪɨɝɪɚɦɦɚɦɢ 
ɫɢɦɜɨɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
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 ɩɪɢɦɟɧɹɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɡɧɚɧɢɹ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ 
ɨɤɪɭɠɚɸɳɟɝɨ ɦɢɪɚ (ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫ-
ɫɨɜ, ɡɚɞɚɱɢ ɷɤɨɧɨɦɢɤɢ). 

 

ˁОʪʫˀʮʤʻʰʫ 

ʥ̌̚о̼̜̏ у̬о̏е̦̽ 

ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨ-
ɝɢɤɢ 

Ʉɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ, ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ, ɩɨɞɦɧɨɠɟ-
ɫɬɜɨ, ɩɟɪɟɫɟɱɟɧɢɟ ɢ ɨɛɴɟɞɢɧɟɧɢɟ ɦɧɨɠɟɫɬɜ, ɱɢɫɥɨɜɵɟ ɦɧɨɠɟ-
ɫɬɜɚ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɪɹɦɨɣ, ɨɬɪɟɡɨɤ, ɢɧɬɟɪɜɚɥ, ɩɪɨɦɟɠɭ-
ɬɨɤ ɫ ɜɵɤɨɥɨɬɨɣ ɬɨɱɤɨɣ, ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨ-
ɠɟɫɬɜ ɧɚ ɤɨɨɪɞɢɧɚɬɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

ɍɬɜɟɪɠɞɟɧɢɟ (ɜɵɫɤɚɡɵɜɚɧɢɟ), ɨɬɪɢɰɚɧɢɟ ɭɬɜɟɪɠɞɟɧɢɹ, 
ɢɫɬɢɧɧɵɟ ɢ ɥɨɠɧɵɟ ɭɬɜɟɪɠɞɟɧɢɹ, ɫɥɟɞɫɬɜɢɟ, ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ 
ɨɛɳɟɝɨ ɭɬɜɟɪɠɞɟɧɢɹ, ɤɨɧɬɪɩɪɢɦɟɪ, ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ. 

Чɢɫɥɚ ɢ ɜɵɪɚɠɟɧɢɹ 

Ʉɨɪɟɧɶ n-ɣ ɫɬɟɩɟɧɢ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ. ɉɨɧɹɬɢɟ ɩɪɟɞɟɥɚ ɱɢɫɥɨ-
ɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɋɬɟɩɟɧɶ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚ-
ɬɟɥɟɦ, ɫɜɨɣɫɬɜɚ ɫɬɟɩɟɧɢ. Ⱦɟɣɫɬɜɢɹ ɫ ɤɨɪɧɹɦɢ ɧɚɬɭɪɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɢɡ ɱɢɫɟɥ, ɬɨɠɞɟɫɬɜɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɵɪɚɠɟ-
ɧɢɣ, ɜɤɥɸɱɚɸɳɢɯ ɫɬɟɩɟɧɢ ɢ  ɤɨɪɧɢ. 
Ʌɨɝɚɪɢɮɦ ɱɢɫɥɚ. Ⱦɟɫɹɬɢɱɧɵɟ ɢ ɧɚɬɭɪɚɥɶɧɵɟ ɥɨɝɚɪɢɮɦɵ. 
ɑɢɫɥɨ ɟ. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɬɨɠɞɟɫɬɜɚ. Ⱦɟɣɫɬɜɢɹ ɫ ɥɨɝɚɪɢɮ-
ɦɚɦɢ ɱɢɫɟɥ; ɩɪɨɫɬɟɣɲɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  ɜɵɪɚɠɟɧɢɣ, ɜɤɥɸ-
ɱɚɸɳɢɯ  ɥɨɝɚɪɢɮɦɵ. 
ɂɡɨɛɪɚɠɟɧɢɟ ɧɚ ɱɢɫɥɨɜɨɣ ɩɪɹɦɨɣ ɰɟɥɵɯ ɢ ɪɚɰɢɨɧɚɥɶɧɵɯ ɱɢ-
ɫɟɥ, ɤɨɪɧɟɣ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɢɡ ɱɢɫɟɥ, ɥɨɝɚɪɢɮɦɨɜ ɱɢɫɟɥ. 
Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɨɤɪɭɠɧɨɫɬɶ, ɪɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ. ɋɢ-
ɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ, ɤɨɬɚɧɝɟɧɫ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɭɝɥɚ. Ɉɫɧɨɜ-
ɧɨɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɟ ɬɨɠɞɟɫɬɜɨ ɢ ɫɥɟɞɫɬɜɢɹ ɢɡ ɧɟɝɨ. Ɂɧɚ-
ɱɟɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɞɥɹ ɭɝɥɨɜ 0, 30, 45, 

60, 90, 180, 270     (0, , , ,
6 4 3 2

   
 ɪɚɞ). Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟ-

ɧɢɹ, ɫɥɨɠɟɧɢɹ, ɮɨɪɦɭɥɵ ɞɜɨɣɧɨɝɨ ɢ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ. 
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ɍɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 

ɍɪɚɜɧɟɧɢɹ ɫ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ. ɉɪɨɫɬɟɣɲɢɟ ɢɪɪɚɰɢɨɧɚɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ. Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɢ ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɭɪɚɜɧɟ-
ɧɢɹ ɜɢɞɚ loga (bx + c) = d,  a

bx + c
= d  (ɝɞɟ d ɦɨɠɧɨ ɩɪɟɞɫɬɚ-

ɜɢɬɶ ɜ ɜɢɞɟ ɫɬɟɩɟɧɢ ɫ ɨɫɧɨɜɚɧɢɟɦ a ɢ ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɤɚɡɚ-
ɬɟɥɟɦ) ɢ ɢɯ ɪɟɲɟɧɢɹ. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɜɢɞɚ 
sin x = a,  cos x = a, tg x = a, ɝɞɟ a — ɬɚɛɥɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɢ ɢɯ ɪɟɲɟɧɢɹ.  
ɇɟɪɚɜɟɧɫɬɜɚ ɫ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜɢɞɚ loga x < d,  a

x 
< d  (ɝɞɟ 

d ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɬɟɩɟɧɢ ɫ ɨɫɧɨɜɚɧɢɟɦ a). 

ɇɟɫɥɨɠɧɵɟ ɪɚɰɢɨɧɚɥɶɧɵɟ, ɩɨɤɚɡɚɬɟɥɶɧɵɟ, ɥɨɝɚɪɢɮɦɢɱɟ-
ɫɤɢɟ, ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧɫɬɜɚ ɢ ɢɯ ɫɢ-
ɫɬɟɦɵ, ɩɪɨɫɬɟɣɲɢɟ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧ-
ɫɬɜɚ. 
Ɇɟɬɨɞ ɢɧɬɟɪɜɚɥɨɜ. Ƚɪɚɮɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟ-
ɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 
Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɫɨɞɟɪɠɚɳɢɯ ɩɟɪɟɦɟɧɧɭɸ 
ɩɨɞ ɡɧɚɤɨɦ ɦɨɞɭɥɹ. 

ɍɪɚɜɧɟɧɢɹ, ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɫ ɩɚɪɚɦɟɬɪɨɦ. 
Ɏɭɧɤɰɢɢ 

ɉɨɧɹɬɢɟ ɮɭɧɤɰɢɢ. ɇɭɥɢ ɮɭɧɤɰɢɢ, ɩɪɨɦɟɠɭɬɤɢ ɡɧɚɤɨ-
ɩɨɫɬɨɹɧɫɬɜɚ, ɦɨɧɨɬɨɧɧɨɫɬɶ. ɇɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚ-
ɱɟɧɢɹ ɮɭɧɤɰɢɢ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɮɭɧɤɰɢɢ. ɑёɬɧɨɫɬɶ ɢ ɧɟɱёɬ-
ɧɨɫɬɶ ɮɭɧɤɰɢɣ. 

ɋɬɟɩɟɧɧɚɹ, ɩɨɤɚɡɚɬɟɥɶɧɚɹ ɢ ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ ɮɭɧɤ-
ɰɢɢ; ɢɯ ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ. ɋɥɨɠɧɵɟ ɮɭɧɤɰɢɢ. 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ y = cos x, y = sin x,  

y = tg x. Ɏɭɧɤɰɢɹ y = ctg x. ɋɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. Ⱥɪɤɤɨɫɢɧɭɫ, ɚɪɤɫɢɧɭɫ, ɚɪɤɬɚɧɝɟɧɫ ɱɢɫɥɚ, 

ɚɪɤɤɨɬɚɧɝɟɧɫ ɱɢɫɥɚ. Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤ-
ɰɢɢ, ɢɯ ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ.  

ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ: ɫɞɜɢɝɢ ɜɞɨɥɶ ɤɨ-
ɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ, ɪɚɫɬɹɠɟɧɢɟ ɢ ɫɠɚɬɢɟ, ɫɢɦɦɟɬɪɢɹ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ ɢ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ. Ƚɪɚɮɢɤɢ 
ɜɡɚɢɦɧɨ ɨɛɪɚɬɧɵɯ ɮɭɧɤɰɢɣ. 
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ɗɥɟɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
ɉɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ. Ʉɚɫɚɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ 

ɮɭɧɤɰɢɢ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ. 
ɉɪɨɢɡɜɨɞɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ. ɉɪɨɢɡɜɨɞɧɚɹ ɫɭɦɦɵ, 
ɩɪɨɢɡɜɟɞɟɧɢɹ, ɱɚɫɬɧɨɝɨ, ɞɜɭɯ ɮɭɧɤɰɢɣ. 

ȼɬɨɪɚɹ ɩɪɨɢɡɜɨɞɧɚɹ, ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɮɢɡɢɱɟɫɤɢɣ 
ɫɦɵɫɥ.  

ɉɨɧɹɬɢɟ ɨ ɧɟɩɪɟɪɵɜɧɵɯ ɮɭɧɤɰɢɹɯ. Ɍɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ 
(ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ). ɂɫɫɥɟɞɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɮɭɧɤɰɢɣ ɧɚ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ, ɧɚɯɨɠɞɟɧɢɟ ɧɚɢɛɨɥɶɲɟɝɨ ɢ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɣ ɮɭɧɤɰɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ. 
ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɵɯ. 

ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ. 
ɉɟɪɜɨɨɛɪɚɡɧɚɹ. ɉɟɪɜɨɨɛɪɚɡɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤ-

ɰɢɣ. ɉɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ. Ɏɨɪɦɭɥɚ ɇɶɸɬɨɧɚ—
Ʌɟɣɛɧɢɰɚ. Ɉɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ 
ɩɥɨɫɤɢɯ ɮɢɝɭɪ ɢ ɨɛɴёɦɨɜ ɬɟɥ ɜɪɚɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɝɪɚ-
ɥɚ.  

ɋɬɚɬɢɫɬɢɤɚ ɢ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ, ɥɨɝɢɤɚ ɢ ɤɨɦ-
ɛɢɧɚɬɨɪɢɤɚ 

ɑɚɫɬɨɬɚ ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ. Ⱦɨɫɬɨɜɟɪɧɵɟ, ɧɟɜɨɡ-
ɦɨɠɧɵɟ ɢ ɫɥɭɱɚɣɧɵɟ ɫɨɛɵɬɢɹ. ȼɵɱɢɫɥɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ɜ 
ɨɩɵɬɚɯ ɫ ɪɚɜɧɨɜɨɡɦɨɠɧɵɦɢ ɷɥɟɦɟɧɬɚɪɧɵɦɢ ɢɫɯɨɞɚɦɢ. Ɋɟɲɟ-
ɧɢɟ ɡɚɞɚɱ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɛɢɧɚɬɨɪɢɤɢ. ȼɟɪɨɹɬɧɨɫɬɶ ɫɭɦɦɵ 
ɞɜɭɯ ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨɛɵɬɢɣ. ɉɪɨɬɢɜɨɩɨɥɨɠɧɨɟ ɫɨɛɵɬɢɟ ɢ 
ɟɝɨ ɜɟɪɨɹɬɧɨɫɬɶ.  

ɉɪɚɜɢɥɨ ɭɦɧɨɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ. Ɏɨɪɦɭɥɚ ɩɨɥɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɢ. Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɟɪɟɜɚ ɜɟɪɨɹɬ-
ɧɨɫɬɟɣ. 

Ⱦɢɫɤɪɟɬɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ.  

Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟ-
ɥɢɱɢɧɵ. ɋɪɟɞɧɟɟ ɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɹ.  

ɉɨɧɹɬɢɟ ɨ ɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ. ɉɪɢɦɟɪɵ ɫɥɭ-
ɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɩɨɞɱɢɧёɧɧɵɯ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ (ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ, ɪɨɫɬ ɱɟɥɨɜɟɤɚ). 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɡɚɤɨɧɟ ɛɨɥɶɲɢɯ ɱɢɫɟɥ. Ɋɨɥɶ ɡɚɤɨɧɚ 
ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɜ ɧɚɭɤɟ, ɩɪɢɪɨɞɟ ɢ ɨɛɳɟɫɬɜɟ. 
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ɋɨɜɦɟɫɬɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɞɜɭɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. ɉɨ-
ɧɹɬɢɟ ɨ ɤɨɪɪɟɥɹɰɢɢ.  

 

˄̐лу̍лё̦̦̼̜ у̬о̏е̦̽ 

ɗɥɟɦɟɧɬɵ ɬɟɨɪɢɢ ɦɧɨɠɟɫɬɜ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɥɨ-
ɝɢɤɢ 

ɉɨɧɹɬɢɟ ɦɧɨɠɟɫɬɜɚ. ɏɚɪɚɤɬɟɪɢɫɬɢɱɟɫɤɨɟ ɫɜɨɣɫɬɜɨ, 
ɷɥɟɦɟɧɬ ɦɧɨɠɟɫɬɜɚ, ɩɭɫɬɨɟ, ɤɨɧɟɱɧɨɟ, ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟ-
ɫɬɜɨ. ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɦɧɨɠɟɫɬɜ. ɉɨɞɦɧɨɠɟɫɬɜɨ. Ɉɬɧɨɲɟɧɢɹ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɜɤɥɸɱɟɧɢɹ, ɪɚɜɟɧɫɬɜɚ. Ɉɩɟɪɚɰɢɢ ɧɚɞ ɦɧɨ-
ɠɟɫɬɜɚɦɢ, ɢɯ ɢɥɥɸɫɬɪɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɤɪɭɝɨɜ ɗɣɥɟɪɚ. ɋɱёɬ-
ɧɵɟ ɢ ɧɟɫɱёɬɧɵɟ ɦɧɨɠɟɫɬɜɚ.  

ɂɫɬɢɧɧɵɟ ɢ ɥɨɠɧɵɟ ɜɵɫɤɚɡɵɜɚɧɢɹ (ɭɬɜɟɪɠɞɟɧɢɹ), 
ɨɩɟɪɚɰɢɢ ɧɚɞ ɜɵɫɤɚɡɵɜɚɧɢɹɦɢ. Ʉɜɚɧɬɨɪɵ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ 
ɜɫɟɨɛɳɧɨɫɬɢ. Ⱥɥɝɟɛɪɚ ɜɵɫɤɚɡɵɜɚɧɢɣ. 

Ɂɚɤɨɧɵ ɥɨɝɢɤɢ. Ɉɫɧɨɜɧɵɟ ɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɢɥɚ. Ɋɟɲɟ-
ɧɢɟ ɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɭɝɨɜ ɗɣɥɟɪɚ.  

ɍɦɨɡɚɤɥɸɱɟɧɢɹ. Ɉɛɨɫɧɨɜɚɧɢɹ ɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɜ ɦɚ-
ɬɟɦɚɬɢɤɟ. Ɉɩɪɟɞɟɥɟɧɢɹ. Ɍɟɨɪɟɦɵ. ȼɢɞɵ ɞɨɤɚɡɚɬɟɥɶɫɬɜ. Ɇɚ-
ɬɟɦɚɬɢɱɟɫɤɚɹ ɢɧɞɭɤɰɢɹ. ɍɬɜɟɪɠɞɟɧɢɹ: ɨɛɪɚɬɧɨɟ ɞɚɧɧɨɦɭ, 

ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ, ɨɛɪɚɬɧɨɟ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦɭ. ɉɪɢɡɧɚɤ ɢ 
ɫɜɨɣɫɬɜɨ, ɧɟɨɛɯɨɞɢɦɵɟ ɢ ɞɨɫɬɚɬɨɱɧɵɟ ɭɫɥɨɜɢɹ.  

Чɢɫɥɚ ɢ ɜɵɪɚɠɟɧɢɹ 

Ɇɧɨɠɟɫɬɜɚ ɧɚɬɭɪɚɥɶɧɵɯ, ɰɟɥɵɯ, ɪɚɰɢɨɧɚɥɶɧɵɯ, ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ ɱɢɫɟɥ. Ɇɧɨɠɟɫɬɜɨ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɟɥ. Ⱦɟɣɫɬɜɢɹ 
ɫ ɤɨɦɩɥɟɤɫɧɵɦɢ ɱɢɫɥɚɦɢ. Ʉɨɦɩɥɟɤɫɧɨ ɫɨɩɪɹɠёɧɧɵɟ ɱɢɫɥɚ. 
Ɇɨɞɭɥɶ ɢ ɚɪɝɭɦɟɧɬ ɱɢɫɥɚ. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɮɨɪɦɚ ɤɨɦ-
ɩɥɟɤɫɧɨɝɨ ɱɢɫɥɚ. 

Ɋɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɨɤɪɭɠ-
ɧɨɫɬɶ. ɋɢɧɭɫ, ɤɨɫɢɧɭɫ, ɬɚɧɝɟɧɫ ɢ ɤɨɬɚɧɝɟɧɫ ɱɢɫɥɚ. Ɍɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫɥɨɠɟɧɢɹ, ɮɨɪɦɭɥɵ 
ɞɜɨɣɧɨɝɨ ɢ ɩɨɥɨɜɢɧɧɨɝɨ ɭɝɥɚ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɭɦɦɵ ɢ ɪɚɡ-
ɧɨɫɬɢ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɜ ɩɪɨɢɡɜɟɞɟɧɢɟ ɢ ɨɛɪɚɬ-
ɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. 

ɋɬɟɩɟɧɶ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɫɜɨɣɫɬɜɚ ɫɬɟ-
ɩɟɧɢ. ɑɢɫɥɨ e. Ʌɨɝɚɪɢɮɦ, ɫɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮɦɚ. Ⱦɟɫɹɬɢɱɧɵɣ ɢ 
ɧɚɬɭɪɚɥɶɧɵɣ ɥɨɝɚɪɢɮɦɵ.  
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Ɍɨɠɞɟɫɬɜɟɧɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ, 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ, ɫɬɟɩɟɧɧɵɯ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɜɵɪɚɠɟɧɢɣ. 

Ɇɟɬɨɞ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɢ. 
Ɉɫɧɨɜɧɚɹ ɬɟɨɪɟɦɚ ɚɪɢɮɦɟɬɢɤɢ. Ɉɫɬɚɬɤɢ ɢ ɫɪɚɜɧɟ-

ɧɢɹ. Ⱥɥɝɨɪɢɬɦ ȿɜɤɥɢɞɚ. Ʉɢɬɚɣɫɤɚɹ ɬɟɨɪɟɦɚ ɨɛ ɨɫɬɚɬɤɚɯ. 
Ɇɚɥɚɹ ɬɟɨɪɟɦɚ Ɏɟɪɦɚ. ɋɢɫɬɟɦɵ ɫɱɢɫɥɟɧɢɹ, ɨɬɥɢɱɧɵɟ ɨɬ 
ɞɟɫɹɬɢɱɧɵɯ. Ɏɭɧɤɰɢɹ ɗɣɥɟɪɚ, ɱɢɫɥɨ ɢ ɫɭɦɦɚ ɞɟɥɢɬɟɥɟɣ 
ɧɚɬɭɪɚɥɶɧɨɝɨ ɱɢɫɥɚ. 

Ɉɫɧɨɜɧɚɹ ɬɟɨɪɟɦɚ ɚɥɝɟɛɪɵ. ɉɪɢɜɨɞɢɦɵɟ ɢ ɧɟɩɪɢɜɨɞɢ-
ɦɵɟ ɦɧɨɝɨɱɥɟɧɵ. ɋɢɦɦɟɬɪɢɱɟɫɤɢɟ ɦɧɨɝɨɱɥɟɧɵ. ɐɟɥɨɱɢɫɥɟɧ-
ɧɵɟ ɢ ɰɟɥɨɡɧɚɱɧɵɟ ɦɧɨɝɨɱɥɟɧɵ. 

ɍɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 

ɍɪɚɜɧɟɧɢɟ, ɹɜɥɹɸɳɟɟɫɹ ɫɥɟɞɫɬɜɢɟɦ ɞɪɭɝɨɝɨ ɭɪɚɜɧɟ-
ɧɢɹ; ɭɪɚɜɧɟɧɢɹ, ɪɚɜɧɨɫɢɥɶɧɵɟ ɧɚ ɦɧɨɠɟɫɬɜɟ, ɪɚɜɧɨɫɢɥɶɧɵɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ. 

Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ, ɩɨɤɚɡɚɬɟɥɶɧɵɟ, ɥɨɝɚɪɢɮɦɢɱɟ-
ɫɤɢɟ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ. Ɍɢɩɵ ɭɪɚɜ-
ɧɟɧɢɣ. Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. 

Ɇɟɬɨɞ ɢɧɬɟɪɜɚɥɨɜ ɞɥɹ ɪɟɲɟɧɢɹ ɧɟɪɚɜɟɧɫɬɜ. Ƚɪɚɮɢɱɟ-
ɫɤɢɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ. Ɋɟɲɟɧɢɟ 
ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚɜɟɧɫɬɜ, ɫɨɞɟɪɠɚɳɢɯ ɩɟɪɟɦɟɧɧɭɸ ɩɨɞ ɡɧɚ-
ɤɨɦ ɦɨɞɭɥɹ. 

ɋɢɫɬɟɦɵ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ, ɩɨɤɚɡɚɬɟɥɶɧɵɯ, ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɯ ɢ ɢɪɪɚɰɢɨɧɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. ɋɢɫɬɟɦɵ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɢɯ, ɩɨɤɚɡɚɬɟɥɶɧɵɯ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɯ ɢ ɢɪɪɚɰɢɨ-
ɧɚɥɶɧɵɯ ɧɟɪɚɜɟɧɫɬɜ.  

ɍɪɚɜɧɟɧɢɹ, ɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɫ ɩɚɪɚɦɟɬɪɚɦɢ. ɇɟɪɚ-
ɜɟɧɫɬɜɚ ɫ ɩɚɪɚɦɟɬɪɚɦɢ. 

Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɫɬɟɩɟɧɢ ɜɵɲɟ 2 ɫɩɟɰɢɚɥɶɧɵɯ ɜɢ-
ɞɨɜ. Ɏɨɪɦɭɥɵ ȼɢɟɬɚ. Ɍɟɨɪɟɦɚ Ȼɟɡɭ. Ⱦɢɨɮɚɧɬɨɜɵ ɭɪɚɜɧɟɧɢɹ. 
Ɋɟɲɟɧɢɟ ɭɪɚɜɧɟɧɢɣ ɜ ɤɨɦɩɥɟɤɫɧɵɯ ɱɢɫɥɚɯ.  

ɇɟɪɚɜɟɧɫɬɜɚ ɨ ɫɪɟɞɧɢɯ. ɇɟɪɚɜɟɧɫɬɜɨ Ȼɟɪɧɭɥɥɢ.  
Ɏɭɧɤɰɢɢ 

Ɏɭɧɤɰɢɹ ɢ ɟё ɫɜɨɣɫɬɜɚ; ɧɭɥɢ ɮɭɧɤɰɢɢ, ɩɪɨɦɟɠɭɬɤɢ 
ɡɧɚɤɨɩɨɫɬɨɹɧɫɬɜɚ, ɦɨɧɨɬɨɧɧɨɫɬɶ. ɇɚɢɛɨɥɶɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ. ɉɟɪɢɨɞɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɢ ɟё ɧɚɢɦɟɧɶɲɢɣ 
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ɩɟɪɢɨɞ. ɑёɬɧɵɟ ɢ ɧɟɱёɬɧɵɟ ɮɭɧɤɰɢɢ. Ɏɭɧɤɰɢɢ «ɞɪɨɛɧɚɹ 
ɱɚɫɬɶ ɱɢɫɥɚ» y = {x}  ɢ «ɰɟɥɚɹ ɱɚɫɬɶ ɱɢɫɥɚ» y = [x].  

ȼɡɚɢɦɧɨ ɨɛɪɚɬɧɵɟ ɮɭɧɤɰɢɢ. Ƚɪɚɮɢɤɢ ɜɡɚɢɦɧɨ ɨɛɪɚɬ-
ɧɵɯ ɮɭɧɤɰɢɣ. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ ɱɢɫɥɨɜɨɝɨ ɚɪɝɭ-
ɦɟɧɬɚ y = cos x, y = sin x, y = tg x, y = ctg x. ɋɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɮɭɧɤɰɢɢ, ɢɯ ɝɥɚɜɧɵɟ ɡɧɚɱɟɧɢɹ, ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ.  

ɋɬɟɩɟɧɧɚɹ, ɩɨɤɚɡɚɬɟɥɶɧɚɹ, ɥɨɝɚɪɢɮɦɢɱɟɫɤɚɹ ɮɭɧɤɰɢɢ, 
ɢɯ ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ.  

ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ: ɫɞɜɢɝ, ɭɦɧɨɠɟɧɢɟ 
ɧɚ ɱɢɫɥɨ, ɫɢɦɦɟɬɪɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɨɪɞɢɧɚɬɧɵɯ ɨɫɟɣ ɢ 
ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ. 

ɗɥɟɦɟɧɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 
Ȼɟɫɤɨɧɟɱɧɨ ɦɚɥɵɟ ɢ ɛɟɫɤɨɧɟɱɧɨ ɛɨɥɶɲɢɟ ɱɢɫɥɨɜɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ɉɪɟɞɟɥ ɱɢɫɥɨɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
Ȼɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ. 

ɉɨɧɹɬɢɟ ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ. ɉɨɧɹɬɢɟ ɩɪɟɞɟɥɚ 
ɮɭɧɤɰɢɢ ɜ ɛɟɫɤɨɧɟɱɧɨɫɬɢ. Ⱥɫɢɦɩɬɨɬɵ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ. ɇɟ-
ɩɪɟɪɵɜɧɨɫɬɶ ɮɭɧɤɰɢɢ. ɋɜɨɣɫɬɜɚ ɧɟɩɪɟɪɵɜɧɵɯ ɮɭɧɤɰɢɣ. Ɍɟɨ-
ɪɟɦɚ ȼɟɣɟɪɲɬɪɚɫɫɚ ɞɥɹ ɧɟɩɪɟɪɵɜɧɵɯ ɮɭɧɤɰɢɣ. 

Ⱦɢɮɮɟɪɟɧɰɢɪɭɟɦɨɫɬɶ ɮɭɧɤɰɢɢ. ɉɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ 
ɜ ɬɨɱɤɟ. Ʉɚɫɚɬɟɥɶɧɚɹ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ 
ɮɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ. ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɜ 
ɮɢɡɢɤɟ. ɉɪɨɢɡɜɨɞɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ. ɉɪɚɜɢɥɚ ɞɢɮ-
ɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. 

ȼɬɨɪɚɹ ɩɪɨɢɡɜɨɞɧɚɹ, ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɢ ɮɢɡɢɱɟɫɤɢɣ 
ɫɦɵɫɥ. 

Ɍɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ (ɦɚɤɫɢɦɭɦɚ ɢ ɦɢɧɢɦɭɦɚ). ɂɫɫɥɟɞɨ-
ɜɚɧɢɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ ɧɚ ɬɨɱɤɢ ɷɤɫɬɪɟɦɭɦɚ, ɧɚɢɛɨɥɶ-
ɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɨɣ. ɉɨ-
ɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɨɢɡɜɨɞɧɵɯ. ɉɪɢɦɟ-
ɧɟɧɢɟ ɩɪɨɢɡɜɨɞɧɨɣ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɧɚ ɦɚɤɫɢ-
ɦɭɦ ɢ ɦɢɧɢɦɭɦ.  

ɉɟɪɜɨɨɛɪɚɡɧɚɹ. ɇɟɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɝɪɚɥ. ɉɟɪɜɨɨɛ-
ɪɚɡɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ. ɉɥɨɳɚɞɶ ɤɪɢɜɨɥɢɧɟɣɧɨɣ 
ɬɪɚɩɟɰɢɢ. Ɏɨɪɦɭɥɚ ɇɶɸɬɨɧɚ—Ʌɟɣɛɧɢɰɚ. Ɉɩɪɟɞɟɥёɧɧɵɣ ɢɧ-
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ɬɟɝɪɚɥ. ȼɵɱɢɫɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɥɨɫɤɢɯ ɮɢɝɭɪ ɢ ɨɛɴёɦɨɜ ɬɟɥ 
ɜɪɚɳɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɢɧɬɟɝɪɚɥɚ.  

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɩɨ-
ɪɹɞɤɚ. 

Ʉɨɦɛɢɧɚɬɨɪɢɤɚ, ɜɟɪɨɹɬɧɨɫɬɶ ɢ ɫɬɚɬɢɫɬɢɤɚ, ɥɨɝɢɤɚ 
ɢ ɬɟɨɪɢɹ ɝɪɚɮɨɜ 

ɉɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟɧɢɹ ɜ ɤɨɦɛɢɧɚɬɨɪɢɤɟ. ɋɨɟɞɢɧɟɧɢɹ 
ɛɟɡ ɩɨɜɬɨɪɟɧɢɣ. ɋɨɱɟɬɚɧɢɹ ɢ ɢɯ ɫɜɨɣɫɬɜɚ. Ȼɢɧɨɦ ɇɶɸɬɨɧɚ. 
ɋɨɟɞɢɧɟɧɢɹ ɫ ɩɨɜɬɨɪɟɧɢɹɦɢ. 

ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵɬɢɹ. ɋɭɦɦɚ ɜɟɪɨɹɬɧɨɫɬɟɣ ɧɟɫɨɜɦɟɫɬ-
ɧɵɯ ɫɨɛɵɬɢɣ. ɉɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɨɛɵɬɢɹ. ɍɫɥɨɜɧɚɹ ɜɟɪɨɹɬ-
ɧɨɫɬɶ. ɇɟɡɚɜɢɫɢɦɵɟ ɫɨɛɵɬɢɹ. ɉɪɨɢɡɜɟɞɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ɧɟ-
ɡɚɜɢɫɢɦɵɯ ɫɨɛɵɬɢɣ. Ɏɨɪɦɭɥɚ Ȼɟɪɧɭɥɥɢ. Ɏɨɪɦɭɥɚ ɩɨɥɧɨɣ ɜɟ-
ɪɨɹɬɧɨɫɬɢ. Ɏɨɪɦɭɥɚ Ȼɚɣɟɫɚ. 

ȼɟɪɨɹɬɧɨɫɬɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. Ⱥɤɫɢɨɦɵ ɬɟɨɪɢɢ ɜɟɪɨ-
ɹɬɧɨɫɬɟɣ.  

Ⱦɢɫɤɪɟɬɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɢɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 
ɋɨɜɦɟɫɬɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɭɦɦɵ ɢ ɩɪɨɢɡɜɟ-
ɞɟɧɢɹ ɧɟɡɚɜɢɫɢɦɵɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ 
ɨɠɢɞɚɧɢɟ ɢ ɞɢɫɩɟɪɫɢɹ ɫɭɦɦɵ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ.  

Ȼɢɧɚɪɧɚɹ ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ Ȼɟɪɧɭɥ-
ɥɢ. Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. Ȼɢɧɨɦɢɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɟ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ.  

ɇɟɩɪɟɪɵɜɧɵɟ ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ. ɉɥɨɬɧɨɫɬɶ ɜɟɪɨ-
ɹɬɧɨɫɬɢ. Ɏɭɧɤɰɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɟ.  

ɇɨɪɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. Ɏɭɧɤɰɢɹ Ʌɚɩɥɚɫɚ. ɉɚɪɚ-
ɦɟɬɪɵ ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɪɢɦɟɪɵ ɫɥɭɱɚɣɧɵɯ ɜɟ-
ɥɢɱɢɧ, ɩɨɞɱɢɧёɧɧɵɯ ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ (ɩɨɝɪɟɲɧɨɫɬɶ ɢɡ-
ɦɟɪɟɧɢɣ, ɪɨɫɬ ɱɟɥɨɜɟɤɚ).  

Ɂɚɤɨɧ ɛɨɥɶɲɢɯ ɱɢɫɟɥ. ȼɵɛɨɪɨɱɧɵɣ ɦɟɬɨɞ ɢɡɦɟɪɟɧɢɹ 
ɜɟɪɨɹɬɧɨɫɬɟɣ. Ɋɨɥɶ ɡɚɤɨɧɚ ɛɨɥɶɲɢɯ ɱɢɫɟɥ ɜ ɧɚɭɤɟ, ɩɪɢɪɨɞɟ ɢ 
ɨɛɳɟɫɬɜɟ. 

Ʉɨɪɪɟɥɹɰɢɹ ɞɜɭɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. ɉɨɧɹɬɢɟ ɨ ɤɨ-
ɷɮɮɢɰɢɟɧɬɟ ɤɨɪɪɟɥɹɰɢɢ.  
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ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɝɢɩɨɬɟɡɚ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɤɪɢɬɟ-
ɪɢɢ. ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ. ɉɪɨɜɟɪɤɚ ɩɪɨɫɬɟɣɲɢɯ 
ɝɢɩɨɬɟɡ.  

Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɝɪɚɮɨɜ.  
 

ʿˀʰʺʫˀʻОʫ ˃ʫʺʤ˃ʰЧʫˁКОʫ ʿЛʤʻʰˀОʦʤʻʰʫ  

Ɍɟɦɚɬɢɱɟɫɤɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɟɚɥɢɡɭɟɬ ɨɞɢɧ ɢɡ ɜɨɡɦɨɠ-
ɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɢɡɭɱɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ 

ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɬɨɜ ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ, ɜɵɩɭɫɤɚɟɦɵɯ ɢɡɞɚɬɟɥɶɫɬɜɨɦ «ɉɪɨɫɜɟ-
ɳɟɧɢɟ», ɧɟ ɧɨɫɢɬ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɧɟ ɢɫɤɥɸɱɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɢɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ.  

ȼ ɩɪɢɦɟɪɧɨɦ ɬɟɦɚɬɢɱɟɫɤɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ ɪɚɡɞɟɥɵ ɨɫ-
ɧɨɜɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɪɚɡɛɢɬɵ ɧɚ ɬɟɦɵ ɜ ɯɪɨɧɨɥɨɝɢɢ ɢɯ ɢɡɭɱɟɧɢɹ ɩɨ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɦ ɭɱɟɛɧɢɤɚɦ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɢɦɟɪɧɨɝɨ ɬɟɦɚɬɢɱɟɫɤɨɝɨ ɩɥɚɧɢɪɨɜɚ-
ɧɢɹ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜ ɧёɦ ɫɨɞɟɪɠɢɬɫɹ ɨɩɢɫɚɧɢɟ ɜɨɡɦɨɠɧɵɯ 
ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɱɚɳɢɯɫɹ ɜ ɩɪɨɰɟɫɫɟ ɭɫɜɨɟɧɢɹ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɩɨɫɬɚɜ-
ɥɟɧɧɵɯ ɰɟɥɟɣ ɨɛɭɱɟɧɢɹ. ɗɬɨ ɨɪɢɟɧɬɢɪɭɟɬ ɭɱɢɬɟɥɹ ɧɚ ɭɫɢɥɟɧɢɟ 
ɞɟɹɬɟɥɶɧɨɫɬɧɨɝɨ ɩɨɞɯɨɞɚ ɜ ɨɛɭɱɟɧɢɢ, ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɡɧɨɨɛ-
ɪɚɡɧɨɣ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɬɜɟɱɚɸɳɟɣ ɫɨɜɪɟɦɟɧɧɵɦ ɩɫɢ-
ɯɨɥɨɝɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɢɦ ɜɨɡɡɪɟɧɢɹɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

ɉɟɪɟɱɟɧɶ ɭɱɟɛɧɵɯ ɞɟɣɫɬɜɢɣ ɭɱɟɧɢɤɚ ɧɟ ɧɨɫɢɬ ɧɨɪɦɚ-
ɬɢɜɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɟɝɨ ɧɟ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ 
ɬɪɟɛɨɜɚɧɢɣ ɧɢ ɤ ɭɱɢɬɟɥɸ, ɧɢ ɤ ɭɱɟɧɢɤɭ.  

ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚ ɭɱɟɛɧɵɯ ɞɟɣɫɬɜɢɣ ɭɱɟɧɢɤɚ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɬɟɦɚɬɢɱɟ-
ɫɤɨɦ ɩɥɚɧɢɪɨɜɚɧɢɢ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ɍɧɢ-
ɜɟɪɫɚɥɶɧɵɟ ɭɱɟɛɧɵɟ ɞɟɣɫɬɜɢɹ ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɧɵ ɜ «ɉɪɨ-
ɝɪɚɦɦɟ ɪɚɡɜɢɬɢɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɭɱɟɛɧɵɯ 
ɞɟɣɫɬɜɢɣ». 
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ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɨ ɚɥɝɟɛɪɟ ɢ ɧɚɱɚɥɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ ɤ ɤɚɠɞɨɦɭ ɭɱɟɛɧɢɤɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɧɟɫɤɨɥɶɤɢɯ ɜɚ-
ɪɢɚɧɬɚɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɚɡɢɫɧɵɦ ɭɱɟɛɧɵɦ ɩɥɚɧɨɦ. 

Ȼɚɡɨɜɵɣ ɭɪɨɜɟɧɶ: 2,5 ɱ ɜ ɧɟɞɟɥɸ, ɜɫɟɝɨ 85 ɱ ɜ ɝɨɞ;  
ɭɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɟɧɶ: 4 ɱ ɢɥɢ 5 ɱ ɜ ɧɟɞɟɥɸ, ɜɫɟɝɨ 136 ɱ 

ɢɥɢ 180 ɱ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɝɨɞ. 
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Ȼɚɡɨɜɵɣ ɭɪɨɜɟɧɶ  
2,5 ɱ ɜ ɧɟɞɟɥɸ, ɜɫɟɝɨ 170 ɱ 

 

ɇɨɦɟɪ 
ɩɚɪɚɝ-

ɪɚɮɚ 

ɋɨɞɟɪɠɚɧɢɟ ɦɚɬɟ-
ɪɢɚɥɚ 

Ʉɨɥɢ-

ɱɟɫɬɜɨ 
ɱɚɫɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫ-
ɧɨɜɧɵɯ ɜɢɞɨɜ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɭɱɟɧɢɤɚ 

(ɧɚ ɭɪɨɜɧɟ ɭɱɟɛɧɵɯ 
ɞɟɣɫɬɜɢɣ) 

 

10 ɤɥɚɫɫ 

Ƚɥɚɜɚ I. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɱɢɫɥɚ 

13 ɇɚɯɨɞɢɬɶ ɫɭɦɦɭ 
ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚ-
ɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. 
ɉɟɪɟɜɨɞɢɬɶ ɛɟɫɤɨ-
ɧɟɱɧɭɸ ɩɟɪɢɨɞɢɱɟ-
ɫɤɭɸ ɞɪɨɛɶ ɜ ɨɛɵɤ-
ɧɨɜɟɧɧɭɸ ɞɪɨɛɶ. 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
(ɞɚɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ) 
ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɤɨɪ-
ɧɟɣ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟ-
ɩɟɧɢ.  
ɉɪɢɦɟɧɹɬɶ ɩɪɚɜɢɥɚ 
ɞɟɣɫɬɜɢɣ ɫ ɪɚɞɢɤɚɥɚ-
ɦɢ, ɜɵɪɚɠɟɧɢɹɦɢ ɫɨ 
ɫɬɟɩɟɧɹɦɢ ɫ ɪɚɰɢɨ-
ɧɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɩɪɢ ɜɵɱɢɫɥɟɧɢɹɯ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ ɜɵ-
ɪɚɠɟɧɢɣ 

1, 2 ɐɟɥɵɟ ɢ ɪɚɰɢɨɧɚɥɶ-
ɧɵɟ ɱɢɫɥɚ.  
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɱɢɫɥɚ 

 

2 

 

1 

3 Ȼɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚ-
ɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ 

 

 

2 

4 Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ 
ɤɨɪɟɧɶ ɧɚɬɭɪɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ 

 

 

3 

5 ɋɬɟɩɟɧɶ ɫ ɪɚɰɢɨ-
ɧɚɥɶɧɵɦ ɢ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɦɢ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ 

 

 

 

3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 1 

 

1 

Ƚɥɚɜɚ II. ɋɬɟɩɟɧɧɚɹ ɮɭɧɤ-
ɰɢɹ  

 

12 

ɉɨ ɝɪɚɮɢɤɚɦ ɫɬɟɩɟɧ-
ɧɵɯ ɮɭɧɤɰɢɣ (ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ 
ɫɬɟɩɟɧɢ) ɨɩɢɫɵɜɚɬɶ 
ɢɯ ɫɜɨɣɫɬɜɚ (ɦɨɧɨ-
ɬɨɧɧɨɫɬɶ, ɨɝɪɚɧɢɱɟɧ-

6 ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, 
ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ 

 

3 

7 ȼɡɚɢɦɧɨ ɨɛɪɚɬɧɵɟ 
ɮɭɧɤɰɢɢ. ɋɥɨɠɧɚɹ 

 

 



41 

 

ɮɭɧɤɰɢɹ 2 ɧɨɫɬɶ,  ɱёɬɧɨɫɬɶ, ɧɟ-
ɱёɬɧɨɫɬɶ).  
ɋɬɪɨɢɬɶ ɫɯɟɦɚɬɢɱɟ-
ɫɤɢ ɝɪɚɮɢɤ ɫɬɟɩɟɧɧɨɣ 
ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɩɪɢɧɚɞɥɟɠɧɨ-
ɫɬɢ ɩɨɤɚɡɚɬɟɥɹ ɫɬɟɩɟ-
ɧɢ (ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɡɚɩɢɫɢ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɨɣ ɮɭɧɤɰɢɢ) ɤ ɨɞ-
ɧɨɦɭ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚ-
ɟɦɵɯ ɱɢɫɥɨɜɵɯ ɦɧɨ-
ɠɟɫɬɜ (ɩɪɢ ɩɨɤɚɡɚɬɟ-
ɥɹɯ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ 
ɦɧɨɠɟɫɬɜɭ ɰɟɥɵɯ ɱɢ-
ɫɟɥ, ɩɪɢ ɥɸɛɵɯ ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɹɯ) ɢ ɩɟɪɟɱɢɫɥɹɬɶ 
ɟё ɫɜɨɣɫɬɜɚ. 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ 
(ɡɚɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 
ɮɨɪɦɭɥɵ ɢɥɢ ɝɪɚɮɢ-
ɤɚ), ɨɛɥɚɞɚɸɳɢɯ ɡɚ-
ɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
(ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɫɬɢ). Ɋɚɡɴɹɫɧɹɬɶ 
ɫɦɵɫɥ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɫɜɨɣɫɬɜ. Ⱥɧɚɥɢɡɢɪɨ-
ɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɮɭɧɤ-
ɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɭɱɚɫɬɤɚɯ ɨɛɥɚɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ ɪɚɜɧɨ-
ɫɢɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, 
ɩɪɢɜɨɞɹɳɢɟ ɤ ɭɪɚɜ-

8 Ɋɚɜɧɨɫɢɥɶɧɵɟ ɭɪɚɜ-
ɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 

 

2 

9 ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ 

 

2 

10* ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɧɟɪɚɜɟɧɫɬɜɚ 

 

— 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 2 

 

1 
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ɧɟɧɢɸ-ɫɥɟɞɫɬɜɢɸ. 
Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ. Ɋɚɫɩɨɡɧɚ-
ɜɚɬɶ ɝɪɚɮɢɤɢ ɢ ɫɬɪɨ-
ɢɬɶ ɝɪɚɮɢɤɢ ɫɬɟɩɟɧ-
ɧɵɯ ɮɭɧɤɰɢɣ, ɢɫɩɨɥɶ-
ɡɭɹ ɝɪɚɮɨɩɨɫɬɪɨɢɬɟ-
ɥɢ, ɢɡɭɱɚɬɶ ɫɜɨɣɫɬɜɚ 
ɮɭɧɤɰɢɣ ɩɨ ɢɯ ɝɪɚɮɢ-
ɤɚɦ.  
ȼɵɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ 
ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ: 
ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɟɪɟ-
ɧɨɫ. 
ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ 
ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢ-
ɤɥɚɞɧɵɯ ɡɚɞɚɱ ɢ ɡɚɞɚɱ 
ɩɨɜɵɲɟɧɧɨɣ ɫɥɨɠɧɨ-
ɫɬɢ 

Ƚɥɚɜɚ III. ɉɨɤɚɡɚɬɟɥɶɧɚɹ 
ɮɭɧɤɰɢɹ 

 

10 

ɉɨ ɝɪɚɮɢɤɚɦ ɩɨɤɚ-
ɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ 
ɨɩɢɫɵɜɚɬɶ ɟё ɫɜɨɣ-
ɫɬɜɚ (ɦɨɧɨɬɨɧɧɨɫɬɶ, 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ). 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ (ɡɚɞɚɧɧɨɣ 
ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭ-
ɥɵ ɢɥɢ ɝɪɚɮɢɤɚ), 
ɨɛɥɚɞɚɸɳɟɣ ɡɚɞɚɧ-
ɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
(ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɫɬɢ). Ɋɚɡɴɹɫ-
ɧɹɬɶ ɫɦɵɫɥ ɩɟɪɟ-

11 ɉɨɤɚɡɚɬɟɥɶɧɚɹ 
ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣ-
ɫɬɜɚ ɢ ɝɪɚɮɢɤ 

 

 

2 

12 ɉɨɤɚɡɚɬɟɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ 

 

2 

13 ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟ-
ɪɚɜɟɧɫɬɜɚ 

 

2 

14 ɋɢɫɬɟɦɵ ɩɨɤɚɡɚ-
ɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɢ ɧɟɪɚɜɟɧɫɬɜ 

 

 

2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 
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 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 3 

 

1 

ɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ.  
Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨ-
ɜɟɞɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟ-
ɧɢɹ. 
Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɩɨɤɚɡɚɬɟɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧ-
ɫɬɜɚ ɢ ɢɯ ɫɢɫɬɟɦɵ.  
Ɋɟɲɚɬɶ ɩɨɤɚɡɚɬɟɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ ɦɟ-
ɬɨɞɚɦɢ ɪɚɡɥɨɠɟɧɢɹ 
ɧɚ ɦɧɨɠɢɬɟɥɢ, ɫɩɨ-
ɫɨɛɨɦ ɡɚɦɟɧɵ ɧɟɢɡ-
ɜɟɫɬɧɨɝɨ, ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɫɜɨɣɫɬɜ 
ɮɭɧɤɰɢɢ, ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ, ɫɜɨɞɹ-
ɳɢɟɫɹ ɤ ɤɜɚɞɪɚɬ-
ɧɵɦ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ ɝɪɚ-
ɮɢɤɢ ɢ ɫɬɪɨɢɬɶ 
ɝɪɚɮɢɤ ɩɨɤɚɡɚɬɟɥɶ-
ɧɨɣ ɮɭɧɤɰɢɢ, ɢɫ-
ɩɨɥɶɡɭɹ ɝɪɚɮɨɩɨ-
ɫɬɪɨɢɬɟɥɢ, ɢɡɭɱɚɬɶ 
ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ 
ɩɨ ɝɪɚɮɢɤɚɦ.  
Ɏɨɪɦɭɥɢɪɨɜɚɬɶ ɝɢ-
ɩɨɬɟɡɵ ɨ ɤɨɥɢɱɟɫɬɜɟ 
ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɣ, 
ɫɨɞɟɪɠɚɳɢɯ ɩɨɤɚ-
ɡɚɬɟɥɶɧɭɸ  ɮɭɧɤ-
ɰɢɸ, ɢ ɩɪɨɜɟɪɹɬɶ 
ɢɯ.  
ȼɵɩɨɥɧɹɬɶ ɩɪɟɨɛ-
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ɪɚɡɨɜɚɧɢɹ ɝɪɚɮɢɤɚ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ: ɩɚɪɚɥ-
ɥɟɥɶɧɵɣ ɩɟɪɟɧɨɫ. 
ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-
ɞɚɱ  

Ƚɥɚɜɚ IV. Ʌɨɝɚɪɢɮɦɢɱɟ-
ɫɤɚɹ ɮɭɧɤɰɢɹ 

15 ȼɵɩɨɥɧɹɬɶ ɩɪɨ-
ɫɬɟɣɲɢɟ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɹ ɥɨɝɚɪɢɮɦɢ-
ɱɟɫɤɢɯ  ɜɵɪɚɠɟɧɢɣ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮ-
ɦɨɜ, ɫ  
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ 
ɩɟɪɟɯɨɞɚ. 
ɉɨ ɝɪɚɮɢɤɭ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤ-
ɰɢɢ ɨɩɢɫɵɜɚɬɶ ɟё 
ɫɜɨɣɫɬɜɚ (ɦɨɧɨɬɨɧ-
ɧɨɫɬɶ, ɨɝɪɚɧɢɱɟɧ-
ɧɨɫɬɶ). 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ (ɡɚɞɚɧɧɨɣ 
ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭ-
ɥɵ ɢɥɢ ɝɪɚɮɢɤɚ), 
ɨɛɥɚɞɚɸɳɟɣ ɡɚɞɚɧ-
ɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
(ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɫɬɢ). Ɋɚɡɴɹɫ-
ɧɹɬɶ ɫɦɵɫɥ ɩɟɪɟ-
ɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ. 
Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨ-
ɜɟɞɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ 

15 Ʌɨɝɚɪɢɮɦɵ 2 

16 ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮ-
ɦɨɜ 

 

2 

17 Ⱦɟɫɹɬɢɱɧɵɟ ɢ ɧɚɬɭ-
ɪɚɥɶɧɵɟ ɥɨɝɚɪɢɮɦɵ. 
Ɏɨɪɦɭɥɚ ɩɟɪɟɯɨɞɚ 

 

 

2 

18 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ 
ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣ-
ɫɬɜɚ ɢ ɝɪɚɮɢɤ 

 

 

2 

19 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ 

 

2 

20 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ 
ɧɟɪɚɜɟɧɫɬɜɚ 

 

2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 4 

 

1 
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ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟ-
ɧɢɹ, ɫɪɚɜɧɢɜɚɬɶ 
ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚ-
ɧɢɹ (ɭɛɵɜɚɧɢɹ) 
ɮɭɧɤɰɢɣ. Ɏɨɪɦɭɥɢ-
ɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɫɜɨɣɫɬɜ. 
Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ  
ɭɪɚɜɧɟɧɢɹ, ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚ-
ɜɟɧɫɬɜɚ ɢ ɢɯ ɫɢɫɬɟ-
ɦɵ. Ɋɟɲɚɬɶ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜ-
ɧɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 
ɦɟɬɨɞɚɦɢ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ  ɝɪɚ-
ɮɢɤɢ ɢ ɫɬɪɨɢɬɶ 
ɝɪɚɮɢɤ ɥɨɝɚɪɢɮɦɢ-
ɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, 
ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɨɩɨ-
ɫɬɪɨɢɬɟɥɢ, ɢɡɭɱɚɬɶ 
ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ 
ɩɨ ɝɪɚɮɢɤɚɦ, ɮɨɪ-
ɦɭɥɢɪɨɜɚɬɶ ɝɢɩɨɬɟ-
ɡɵ ɨ ɤɨɥɢɱɟɫɬɜɟ 
ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɣ, 
ɫɨɞɟɪɠɚɳɢɯ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɭɸ 
ɮɭɧɤɰɢɸ, ɢ ɩɪɨɜɟ-
ɪɹɬɶ ɢɯ.  

ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-
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ɞɚɱ ɢ ɡɚɞɚɱ ɩɨɜɵ-
ɲɟɧɧɨɣ ɫɥɨɠɧɨɫɬɢ 

Ƚɥɚɜɚ V. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɮɨɪɦɭɥɵ 

20 ɉɟɪɟɜɨɞɢɬɶ ɝɪɚɞɭɫ-
ɧɭɸ ɦɟɪɭ ɜ ɪɚɞɢɚɧ-
ɧɭɸ ɢ ɨɛɪɚɬɧɨ. ɇɚɯɨ-
ɞɢɬɶ ɧɚ ɨɤɪɭɠɧɨɫɬɢ 
ɩɨɥɨɠɟɧɢɟ ɬɨɱɤɢ, ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɚɧ-
ɧɨɦɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨ-
ɦɭ ɱɢɫɥɭ. 
ɇɚɯɨɞɢɬɶ ɡɧɚɤɢ ɡɧɚ-
ɱɟɧɢɣ ɫɢɧɭɫɚ, ɤɨɫɢ-
ɧɭɫɚ, ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ.  
ȼɵɹɜɥɹɬɶ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɦɟɠɞɭ ɫɢɧɭ-
ɫɨɦ, ɤɨɫɢɧɭɫɨɦ, 
ɬɚɧɝɟɧɫɨɦ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɭɝɥɚ. ɉɪɢ-
ɦɟɧɹɬɶ ɞɚɧɧɵɟ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɞɥɹ ɞɨɤɚ-
ɡɚɬɟɥɶɫɬɜɚ  ɬɨɠɞɟ-
ɫɬɜɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚ 
ɨɩɪɟɞɟɥёɧɧɵɯ ɦɧɨ-
ɠɟɫɬɜɚɯ.   
ɉɪɢɦɟɧɹɬɶ ɩɪɢ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹɯ ɢ ɜɵ-
ɱɢɫɥɟɧɢɹɯ ɮɨɪɦɭɥɵ 
ɫɜɹɡɢ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 
ɭɝɥɨɜ α ɢ –α, ɮɨɪ-
ɦɭɥɵ ɫɥɨɠɟɧɢɹ, 
ɮɨɪɦɭɥɵ ɞɜɨɣɧɵɯ ɢ 
ɩɨɥɨɜɢɧɧɵɯ ɭɝɥɨɜ, 

21 Ɋɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ 1 

22 ɉɨɜɨɪɨɬ ɬɨɱɤɢ ɜɨ-
ɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢ-
ɧɚɬ 

 

 

2 

23 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɧɭ-
ɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧ-
ɝɟɧɫɚ ɭɝɥɚ 

 

 

2 

24 Ɂɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢ-
ɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ 

 

1 

25 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ 
ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ 
ɢ ɬɚɧɝɟɧɫɨɦ ɨɞɧɨɝɨ 
ɢ ɬɨɝɨ ɠɟ ɭɝɥɚ 

 

 

 

2 

26 Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɬɨɠɞɟɫɬɜɚ 

 

2 

27 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ 
ɬɚɧɝɟɧɫ ɭɝɥɨɜ α ɢ –α 

 

1 

28 Ɏɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ 2 

29 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ 
ɬɚɧɝɟɧɫ ɞɜɨɣɧɨɝɨ 
ɭɝɥɚ 

 

 

1 

30 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ 
ɬɚɧɝɟɧɫ ɩɨɥɨɜɢɧɧɨ-
ɝɨ ɭɝɥɚ 

 

 

1 

31 Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟ-
ɧɢɹ 

 

2 

32 ɋɭɦɦɚ ɢ ɪɚɡɧɨɫɬɶ 
ɫɢɧɭɫɨɜ. ɋɭɦɦɚ ɢ 
ɪɚɡɧɨɫɬɶ ɤɨɫɢɧɭɫɨɜ 

 

 

1 
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 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 5 

 

 

1 

 

1 

ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟ-
ɧɢɹ, ɮɨɪɦɭɥɵ ɫɭɦ-
ɦɵ ɢ ɪɚɡɧɨɫɬɢ ɫɢɧɭ-
ɫɨɜ,  ɫɭɦɦɵ ɢ ɪɚɡ-
ɧɨɫɬɶ ɤɨɫɢɧɭɫɨɜ. 
Ⱦɨɤɚɡɵɜɚɬɶ ɬɨɠɞɟ-
ɫɬɜɚ, ɩɪɢɦɟɧɹɹ ɪɚɡ-
ɥɢɱɧɵɟ ɦɟɬɨɞɵ, ɢɫ-
ɩɨɥɶɡɭɹ ɜɫɟ ɢɡɭɱɟɧ-
ɧɵɟ ɮɨɪɦɭɥɵ.  
ɉɪɢɦɟɧɹɬɶ ɜɫɟ ɢɡɭ-
ɱɟɧɧɵɟ  ɫɜɨɣɫɬɜɚ ɢ 
ɮɨɪɦɭɥɵ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-
ɞɚɱ ɢ ɡɚɞɚɱ ɩɨɜɵ-
ɲɟɧɧɨɣ ɫɥɨɠɧɨɫɬɢ 

Ƚɥɚɜɚ VI. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 

 

14 

ɍɦɟɬɶ ɧɚɯɨɞɢɬɶ ɚɪɤ-
ɫɢɧɭɫ, ɚɪɤɤɨɫɢɧɭɫ, 
ɚɪɤɬɚɧɝɟɧɫ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɝɨ ɱɢɫɥɚ, ɝɪɚ-
ɦɨɬɧɨ ɮɨɪɦɭɥɢɪɭɹ 
ɨɩɪɟɞɟɥɟɧɢɟ.  
ɉɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɵ 
ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɪ-
ɧɟɣ ɭɪɚɜɧɟɧɢɣ  
cos ɯ = ɚ, sin x = a,  

tg ɯ = ɚ. ɍɦɟɬɶ ɪɟɲɚɬɶ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ: ɥɢɧɟɣɧɵɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ  ɫɢɧɭɫɚ, 
ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ 
ɭɝɥɚ (ɱɢɫɥɚ), ɫɜɨɞɹ-
ɳɢɟɫɹ ɤ ɤɜɚɞɪɚɬɧɵɦ ɢ 
ɞɪɭɝɢɦ ɚɥɝɟɛɪɚɢɱɟ-
ɫɤɢɦ ɭɪɚɜɧɟɧɢɹɦ ɩɨ-
ɫɥɟ ɡɚɦɟɧɵ ɧɟɢɡɜɟɫɬ-
ɧɨɝɨ, ɫɜɨɞɹɳɢɟɫɹ ɤ 

33 ɍɪɚɜɧɟɧɢɟ cos x = a 3 

34 ɍɪɚɜɧɟɧɢɟ sin x = a 3 

35 ɍɪɚɜɧɟɧɢɟ tg x = a 2 

36 Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜ-
ɧɟɧɢɣ 

 

 

4 

37* ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ 
ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟ-
ɪɚɜɟɧɫɬɜ 

 

 

 

— 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
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1 



48 

 

ɩɪɨɫɬɟɣɲɢɦ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɦ ɭɪɚɜɧɟ-
ɧɢɹɦ ɩɨɫɥɟ ɪɚɡɥɨɠɟ-
ɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ.  
ɉɪɢɦɟɧɹɬɶ ɜɫɟ ɢɡɭ-
ɱɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɢ 
ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ  

ɂɬɨɝɨɜɨɟ ɩɨɜɬɨɪɟɧɢɟ 1  

11 ɤɥɚɫɫ 

Ƚɥɚɜɚ VII. Ɍɪɢɝɨɧɨɦɟɬɪɢ-
ɱɟɫɤɢɟ ɮɭɧɤɰɢɢ 

14 ɉɨ ɝɪɚɮɢɤɚɦ ɮɭɧɤɰɢɣ 
ɨɩɢɫɵɜɚɬɶ ɢɯ ɫɜɨɣ-
ɫɬɜɚ (ɦɨɧɨɬɨɧɧɨɫɬɶ, 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ, ɱёɬ-
ɧɨɫɬɶ, ɧɟɱёɬɧɨɫɬɶ, ɩɟ-
ɪɢɨɞɢɱɧɨɫɬɶ). 
ɂɡɨɛɪɚɠɚɬɶ ɝɪɚɮɢɤɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ ɫ ɩɨɦɨɳɶɸ 
ɝɪɚɮɨɩɨɫɬɪɨɢɬɟɥɟɣ, 
ɨɩɢɫɵɜɚɬɶ ɢɯ ɫɜɨɣ-
ɫɬɜɚ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ ɝɪɚɮɢɤɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ.  

ɋɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɷɥɟ-
ɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ, 
ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɨɩɨ-
ɫɬɪɨɢɬɟɥɢ, ɢɡɭɱɚɬɶ 
ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚɪ-
ɧɵɯ ɮɭɧɤɰɢɣ ɩɨ ɢɯ 
ɝɪɚɮɢɤɚɦ 

38 Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ 
ɡɧɚɱɟɧɢɣ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤ-
ɰɢɣ 

 

 

 

 

2 

39 ɑёɬɧɨɫɬɶ, ɧɟɱёɬ-
ɧɨɫɬɶ, ɩɟɪɢɨɞɢɱ-
ɧɨɫɬɶ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

 

 

 

2 

40 ɋɜɨɣɫɬɜɨ ɮɭɧɤɰɢɢ  
y = cos x ɢ ɟё ɝɪɚɮɢɤ 

 

3 

41 ɋɜɨɣɫɬɜɨ ɮɭɧɤɰɢɢ  
y = sin x ɢ ɟё ɝɪɚɮɢɤ 

 

2 

42 ɋɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ 
ɮɭɧɤɰɢɣ y = tg x ɢ  
y = ctg x 

 

 

2 

43* Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤ-
ɰɢɢ 

 

 

1 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 
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1 

Ƚɥɚɜɚ VIII. ɉɪɨɢɡɜɨɞɧɚɹ ɢ 
ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ 

 

16 

ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɮɭɧɤɰɢɣ, ɹɜɥɹɸɳɢɯ-
ɫɹ ɧɟɩɪɟɪɵɜɧɵɦɢ, 
ɢɦɟɸɳɢɯ ɜɟɪɬɢɤɚɥɶ-
ɧɭɸ, ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɚɫɢɦɩɬɨɬɭ. Ɂɚɩɢɫɵ-
ɜɚɬɶ ɭɪɚɜɧɟɧɢɟ ɤɚɠ-
ɞɨɣ ɢɡ ɷɬɢɯ ɚɫɢɦɩɬɨɬ. 
ɍɦɟɬɶ ɩɨ ɝɪɚɮɢɤɭ 
ɮɭɧɤɰɢɢ ɨɩɪɟɞɟɥɹɬɶ 
ɩɪɨɦɟɠɭɬɤɢ ɧɟɩɪɟ-
ɪɵɜɧɨɫɬɢ ɢ ɬɨɱɤɢ 
ɪɚɡɪɵɜɚ, ɟɫɥɢ ɬɚɤɢɟ 

ɢɦɟɸɬɫɹ. ɍɦɟɬɶ ɞɨ-
ɤɚɡɵɜɚɬɶ ɧɟɩɪɟɪɵɜ-
ɧɨɫɬɶ ɮɭɧɤɰɢɢ.  
ɇɚɯɨɞɢɬɶ ɭɝɥɨɜɨɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɫɚ-
ɬɟɥɶɧɨɣ ɤ ɝɪɚɮɢɤɭ 
ɮɭɧɤɰɢɢ ɜ ɡɚɞɚɧɧɨɣ 
ɬɨɱɤɟ. ɇɚɯɨɞɢɬɶ 
ɦɝɧɨɜɟɧɧɭɸ ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶ-
ɧɨɣ ɬɨɱɤɢ.  
ɇɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞ-
ɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɮɭɧɤɰɢɣ. ɇɚɯɨɞɢɬɶ 
ɩɪɨɢɡɜɨɞɧɵɟ ɫɭɦɦɵ, 

ɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɱɚɫɬ-
ɧɨɝɨ ɞɜɭɯ ɮɭɧɤɰɢɣ, 
ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɨɠ-
ɧɨɣ ɮɭɧɤɰɢɢ  
y = f (kx + b).  

ɉɪɢɦɟɧɹɬɶ ɩɨɧɹɬɢɟ 
ɩɪɨɢɡɜɨɞɧɨɣ ɩɪɢ ɪɟ-

44 ɉɪɨɢɡɜɨɞɧɚɹ 2 

45 ɉɪɨɢɡɜɨɞɧɚɹ ɫɬɟ-
ɩɟɧɧɨɣ ɮɭɧɤɰɢɢ 

 

2 

46 ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧ-
ɰɢɪɨɜɚɧɢɹ 

 

3 

47 ɉɪɨɢɡɜɨɞɧɵɟ ɧɟɤɨ-
ɬɨɪɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɮɭɧɤɰɢɣ 

 

 

3 

48 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ 

 

3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 
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ɲɟɧɢɢ ɡɚɞɚɱ 

Ƚɥɚɜɚ Iɏ. ɉɪɢɦɟɧɟɧɢɟ 
ɩɪɨɢɡɜɨɞɧɨɣ ɤ ɢɫɫɥɟɞɨɜɚ-
ɧɢɸ ɮɭɧɤɰɢɣ 

 

 

12 

ɇɚɯɨɞɢɬɶ ɜɬɨɪɭɸ 
ɩɪɨɢɡɜɨɞɧɭɸ ɢ  
ɭɫɤɨɪɟɧɢɟ ɩɪɨɰɟɫɫɚ, 
ɨɩɢɫɵɜɚɟɦɨɝɨ ɫ ɩɨ-
ɦɨɳɶɸ ɮɨɪɦɭɥɵ. 
ɇɚɯɨɞɢɬɶ ɩɪɨɦɟ-
ɠɭɬɤɢ ɜɨɡɪɚɫɬɚɧɢɹ 
ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤ-
ɰɢɢ.  
ɇɚɯɨɞɢɬɶ ɬɨɱɤɢ ɦɢ-
ɧɢɦɭɦɚ ɢ ɦɚɤɫɢɦɭ-
ɦɚ ɮɭɧɤɰɢɢ.  
ɇɚɯɨɞɢɬɶ ɧɚɢɛɨɥɶ-
ɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ 
ɧɚ ɨɬɪɟɡɤɟ. 
ɇɚɯɨɞɢɬɶ ɧɚɢɛɨɥɶ-
ɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ. 
ɂɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤ-
ɰɢɸ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɢɡɜɨɞɧɨɣ ɢ 
ɫɬɪɨɢɬɶ ɟё ɝɪɚɮɢɤ 

49 ȼɨɡɪɚɫɬɚɧɢɟ ɢ ɭɛɵ-
ɜɚɧɢɟ ɮɭɧɤɰɢɢ 

 

2 

50 ɗɤɫɬɪɟɦɭɦɵ ɮɭɧɤ-
ɰɢɢ 

 

2 

51 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡ-
ɜɨɞɧɨɣ ɤ ɩɨɫɬɪɨɟ-
ɧɢɸ ɝɪɚɮɢɤɨɜ 
ɮɭɧɤɰɢɣ 

 

 

 

2 

52 ɇɚɢɛɨɥɶɲɟɟ ɢ 
ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟ-
ɧɢɹ ɮɭɧɤɰɢɢ  

 

 

3 

53* ȼɵɩɭɤɥɨɫɬɶ ɝɪɚɮɢɤɚ 
ɮɭɧɤɰɢɣ, ɬɨɱɤɢ ɩɟ-
ɪɟɝɢɛɚ 

 

 

1 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 3 

 

1 

Ƚɥɚɜɚ ɏ. ɂɧɬɟɝɪɚɥ 11 ȼɵɱɢɫɥɹɬɶ ɩɪɢɛɥɢ-
ɠёɧɧɨɟ ɡɧɚɱɟɧɢɟ  
ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢ-
ɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ. 
ɇɚɯɨɞɢɬɶ ɩɟɪɜɨɨɛ-
ɪɚɡɧɵɟ ɮɭɧɤɰɢɣ:  
y = x

p, ɝɞɟ p  R,  

y = sin x, y = cos x,  

y = tg x. ɇɚɯɨɞɢɬɶ 
ɩɟɪɜɨɨɛɪɚɡɧɵɟ 
ɮɭɧɤɰɢɣ f (x) + g(x), 

kf (x) ɢ f (kx + b). 

ȼɵɱɢɫɥɹɬɶ ɩɥɨɳɚɞɶ 

54 ɉɟɪɜɨɨɛɪɚɡɧɚɹ 2 

55 ɉɪɚɜɢɥɚ ɧɚɯɨɠɞɟ-
ɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɵɯ 

 

3 

56 ɉɥɨɳɚɞɶ ɤɪɢɜɨɥɢ-
ɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɢ 
ɢɧɬɟɝɪɚɥ 

 

 

2 

57, 58 ȼɵɱɢɫɥɟɧɢɟ ɢɧɬɟ-
ɝɪɚɥɨɜ. ȼɵɱɢɫɥɟɧɢɟ 
ɩɥɨɳɚɞɟɣ ɮɢɝɭɪ ɫ 
ɩɨɦɨɳɶɸ ɢɧɬɟɝɪɚ-
ɥɨɜ 

 

 

 

 

— 

59 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡ-  



51 

 

ɜɨɞɧɨɣ ɢɧɬɟɝɪɚɥɚ ɤ 
ɪɟɲɟɧɢɸ ɩɪɚɤɬɢɱɟ-
ɫɤɢɯ ɡɚɞɚɱ 

 

 

1 

ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚ-
ɩɟɰɢɢ ɫ ɩɨɦɨɳɶɸ 
ɮɨɪɦɭɥɵ ɇɶɸɬɨ-
ɧɚ—Ʌɟɣɛɧɢɰɚ  ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 

ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 4 

 

1 

Ƚɥɚɜɚ ɏI. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ 10 ɉɪɢɦɟɧɹɬɶ ɩɪɚɜɢɥɨ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢ 
ɜɵɜɨɞɟ ɮɨɪɦɭɥɵ 
ɱɢɫɥɚ ɩɟɪɟɫɬɚɧɨɜɨɤ.  
ɋɨɡɞɚɜɚɬɶ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 
ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɦ-
ɛɢɧɚɬɨɪɧɵɯ ɡɚɞɚɱ ɫ 
ɩɨɦɨɳɶɸ ɩɨɞɫɱёɬɚ 
ɱɢɫɥɚ ɪɚɡɦɟɳɟɧɢɣ, 
ɩɟɪɟɫɬɚɧɨɜɨɤ ɢ ɫɨ-
ɱɟɬɚɧɢɣ.  

ɂɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɣ-
ɫɬɜɚ ɱɢɫɥɚ ɫɨɱɟɬɚ-
ɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɢ 
ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚ-
ɧɢɢ ɬɪɟɭɝɨɥɶɧɢɤɚ 
ɉɚɫɤɚɥɹ. 
ɉɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɭ 
ɛɢɧɨɦɚ ɇɶɸɬɨɧɚ 
ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ 
ɞɜɭɱɥɟɧɚ ɜ ɧɚɬɭ-
ɪɚɥɶɧɭɸ ɫɬɟɩɟɧɶ 

60 ɉɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟ-
ɧɢɹ 

 

1 

61 ɉɟɪɟɫɬɚɧɨɜɤɢ 2 

62 Ɋɚɡɦɟɳɟɧɢɹ 1 

63 ɋɨɱɟɬɚɧɢɹ ɢ ɢɯ 
ɫɜɨɣɫɬɜɚ 

2 

64 Ȼɢɧɨɦ ɇɶɸɬɨɧɚ 2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 5 

 

1 

Ƚɥɚɜɚ XII. ɗɥɟɦɟɧɬɵ ɬɟɨ-
ɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 

11 ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɫɥɭɱɚɣɧɵɯ, ɞɨɫɬɨ-
ɜɟɪɧɵɯ ɢ ɧɟɜɨɡ-
ɦɨɠɧɵɯ ɫɨɛɵɬɢɣ. 
Ɉɩɪɟɞɟɥɹɬɶ ɢ ɧɚɯɨ-

65 ɋɨɛɵɬɢɹ 1 

66 Ʉɨɦɛɢɧɚɰɢɹ ɫɨɛɵ-
ɬɢɣ. ɉɪɨɬɢɜɨɩɨɥɨɠ-

 

1 
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ɧɨɟ ɫɨɛɵɬɢɟ ɞɢɬɶ ɫɭɦɦɭ ɢ ɩɪɨ-
ɢɡɜɟɞɟɧɢɟ ɫɨɛɵɬɢɣ. 
Ɉɩɪɟɞɟɥɹɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɫɨɛɵɬɢɹ ɜ 
ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨ-
ɧɢɦɚɧɢɢ. ɇɚɯɨɞɢɬɶ 
ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵ-
ɬɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɮɨɪɦɭɥ ɤɨɦɛɢ-
ɧɚɬɨɪɢɤɢ, ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɫɭɦɦɵ ɞɜɭɯ 
ɧɟɫɨɜɦɟɫɬɢɦɵɯ ɫɨ-
ɛɵɬɢɣ ɢ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɫɨɛɵɬɢɹ, ɩɪɨ-
ɬɢɜɨɩɨɥɨɠɧɨɝɨ 
ɞɚɧɧɨɦɭ. 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɧɟɡɚɜɢɫɢɦɵɯ ɫɨɛɵ-
ɬɢɣ.  
ɇɚɯɨɞɢɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ 
ɧɚɫɬɭɩɥɟɧɢɹ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɫɨɛɵ-
ɬɢɣ. 
ɇɚɯɨɞɢɬɶ ɫɬɚɬɢɫɬɢ-
ɱɟɫɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ 
ɫɨɛɵɬɢɣ ɜ ɨɩɵɬɟ ɫ 
ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɜ 
ɢɫɩɵɬɚɧɢɢ. ɂɦɟɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɡɚ-
ɤɨɧɟ ɛɨɥɶɲɢɯ ɱɢɫɟɥ 

67 ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵ-
ɬɢɹ 

 

2 

68 ɋɥɨɠɟɧɢɟ ɜɟɪɨɹɬɧɨ-
ɫɬɟɣ 

 

2 

69 ɇɟɡɚɜɢɫɢɦɵɟ ɫɨɛɵ-
ɬɢɹ. ɍɦɧɨɠɟɧɢɟ ɜɟ-
ɪɨɹɬɧɨɫɬɟɣ 

 

 

1 

70 ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɜɟ-
ɪɨɹɬɧɨɫɬɶ 

 

2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 6 

 

1 

Ƚɥɚɜɚ XIII. ɋɬɚɬɢɫɬɢɤɚ 8 Ɂɧɚɬɶ ɩɨɧɹɬɢɟ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ 
ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣ-
ɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɜɢɞɟ 

71 ɋɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢ-
ɧɵ 

 

2 

72 ɐɟɧɬɪɚɥɶɧɵɟ ɬɟɧ-
ɞɟɧɰɢɢ 

 

2 

73 Ɇɟɪɵ ɪɚɡɛɪɨɫɚ 2 
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 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

1 

ɱɚɫɬɨɬɧɨɣ ɬɚɛɥɢɰɵ, 
ɩɨɥɢɝɨɧɚ ɱɚɫɬɨɬ (ɨɬ-
ɧɨɫɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬ). 
ɉɪɟɞɫɬɚɜɥɹɬɶ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɧɟ-
ɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ ɜ ɜɢɞɟ ɱɚ-
ɫɬɨɬɧɨɣ ɬɚɛɥɢɰɵ ɢ 
ɝɢɫɬɨɝɪɚɦɦɵ. 
Ɂɧɚɬɶ ɩɨɧɹɬɢɟ ɝɟɧɟ-
ɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨ-
ɫɬɢ ɢ ɜɵɛɨɪɤɢ. ɉɪɢ-
ɜɨɞɢɬɶ ɩɪɢɦɟɪɵ ɪɟ-
ɩɪɟɡɟɧɬɚɬɢɜɧɵɯ ɜɵ-
ɛɨɪɨɤ ɡɧɚɱɟɧɢɣ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
Ɂɧɚɬɶ ɨɫɧɨɜɧɵɟ 
ɰɟɧɬɪɚɥɶɧɵɟ ɬɟɧ-
ɞɟɧɰɢɢ: ɦɨɞɭ, ɦɟɞɢ-
ɚɧɭ, ɫɪɟɞɧɟɟ. ɇɚɯɨ-
ɞɢɬɶ ɰɟɧɬɪɚɥɶɧɵɟ 
ɬɟɧɞɟɧɰɢɢ ɭɱɟɛɧɵɯ 
ɜɵɛɨɪɨɤ. Ɂɧɚɬɶ, ɤɚ-
ɤɚɹ ɢɡ ɰɟɧɬɪɚɥɶɧɵɯ 
ɬɟɧɞɟɧɰɢɣ ɧɚɢɥɭɱ-
ɲɢɦ ɨɛɪɚɡɨɦ ɯɚɪɚɤ-
ɬɟɪɢɡɭɟɬ ɫɨɜɨɤɭɩ-
ɧɨɫɬɶ. 
ɂɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɟ ɨ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɦ ɨɠɢɞɚɧɢɢ. 
ȼɵɱɢɫɥɹɬɶ ɡɧɚɱɟɧɢɟ  
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɠɢɞɚɧɢɹ ɫɥɭɱɚɣ-
ɧɨɣ ɜɟɥɢɱɢɧɵ ɫ ɤɨ-
ɧɟɱɧɵɦ ɱɢɫɥɨɦ ɡɧɚ-
ɱɟɧɢɣ. 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 7 

 

1 
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Ɂɧɚɬɶ ɨɫɧɨɜɧɵɟ ɦɟɪɵ 

ɪɚɡɛɪɨɫɚ ɡɧɚɱɟɧɢɣ 
ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢ-
ɧɵ:  ɪɚɡɦɚɯ, ɨɬɤɥɨɧɟ-
ɧɢɟ ɨɬ ɫɪɟɞɧɟɝɨ ɢ 
ɞɢɫɩɟɪɫɢɸ. ɇɚɯɨɞɢɬɶ 
ɦɟɪɵ ɪɚɡɛɪɨɫɚ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɫ 
ɧɟɛɨɥɶɲɢɦ ɱɢɫɥɨɦ 
ɪɚɡɥɢɱɧɵɯ ɟё ɡɧɚɱɟ-
ɧɢɣ 

ɂɬɨɝɨɜɨɟ ɩɨɜɬɨɪɟɧɢɟ ɤɭɪɫɚ 
ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

 

 

5 

 

 
ɍɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɟɧɶ  

4 ɱ ɜ ɧɟɞɟɥɸ, ɜɫɟɝɨ 272 ɱ 

 

ɇɨɦɟɪ 
ɩɚɪɚɝ-

ɪɚɮɚ 

ɋɨɞɟɪɠɚɧɢɟ ɦɚɬɟ-
ɪɢɚɥɚ 

Ʉɨɥɢ-

ɱɟɫɬɜɨ 
ɱɚɫɨɜ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫ-
ɧɨɜɧɵɯ ɜɢɞɨɜ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɭɱɟɧɢɤɚ 

(ɧɚ ɭɪɨɜɧɟ ɭɱɟɛɧɵɯ 
ɞɟɣɫɬɜɢɣ) 

10 ɤɥɚɫɫ 

Ƚɥɚɜɚ I. Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɱɢɫɥɚ 

18 ɇɚɯɨɞɢɬɶ ɫɭɦɦɭ 
ɛɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚ-
ɸɳɟɣ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɨɣ ɩɪɨɝɪɟɫɫɢɢ. 
ɉɟɪɟɜɨɞɢɬɶ ɛɟɫɤɨ-
ɧɟɱɧɭɸ ɩɟɪɢɨɞɢɱɟ-
ɫɤɭɸ ɞɪɨɛɶ ɜ ɨɛɵɤ-
ɧɨɜɟɧɧɭɸ ɞɪɨɛɶ. 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
(ɞɚɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ) 
ɚɪɢɮɦɟɬɢɱɟɫɤɢɯ ɤɨɪ-
ɧɟɣ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟ-

1, 2 ɐɟɥɵɟ ɢ ɪɚɰɢɨɧɚɥɶ-
ɧɵɟ ɱɢɫɥɚ.  
Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ 
ɱɢɫɥɚ 

 

2 

 

2 

3 Ȼɟɫɤɨɧɟɱɧɨ ɭɛɵɜɚ-
ɸɳɚɹ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɚɹ ɩɪɨɝɪɟɫɫɢɹ 

 

 

2 

4 Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɣ 
ɤɨɪɟɧɶ ɧɚɬɭɪɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ 

 

 

4 
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5 ɋɬɟɩɟɧɶ ɫ ɪɚɰɢɨ-
ɧɚɥɶɧɵɦ ɢ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵɦɢ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ 

 

 

 

5 

ɩɟɧɢ.  
ɉɨɹɫɧɹɬɶ ɧɚ ɩɪɢɦɟɪɚɯ 
ɩɨɧɹɬɢɟ ɫɬɟɩɟɧɢ ɫ 
ɥɸɛɵɦ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ.  
ɉɪɢɦɟɧɹɬɶ ɩɪɚɜɢɥɚ 
ɞɟɣɫɬɜɢɣ ɫ ɪɚɞɢɤɚɥɚ-
ɦɢ, ɜɵɪɚɠɟɧɢɹɦɢ ɫɨ 

ɫɬɟɩɟɧɹɦɢ ɫ ɪɚɰɢɨ-
ɧɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ 
(ɥɸɛɵɦ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ) ɩɪɢ 
ɜɵɱɢɫɥɟɧɢɹɯ ɢ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɹɯ ɜɵɪɚɠɟ-
ɧɢɣ. 
Ⱦɨɤɚɡɵɜɚɬɶ ɬɨɠɞɟ-
ɫɬɜɚ, ɫɨɞɟɪɠɚɳɢɟ ɤɨ-
ɪɟɧɶ ɧɚɬɭɪɚɥɶɧɨɣ ɫɬɟ-
ɩɟɧɢ ɢ ɫɬɟɩɟɧɢ ɫ ɥɸ-
ɛɵɦ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ 
ɩɨɤɚɡɚɬɟɥɟɦ, ɩɪɢɦɟ-
ɧɹɹ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨ-
ɛɵ.  
ɉɪɢɦɟɧɹɬɶ ɭɦɟɧɢɹ 
ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜɵ-
ɪɚɠɟɧɢɹ ɢ ɞɨɤɚɡɵɜɚɬɶ 
ɬɨɠɞɟɫɬɜɚ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɡɚɞɚɱ ɩɨɜɵɲɟɧ-
ɧɨɣ ɫɥɨɠɧɨɫɬɢ 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 1 

 

1 

Ƚɥɚɜɚ II. ɋɬɟɩɟɧɧɚɹ  
ɮɭɧɤɰɢɹ  

18 ɉɨ ɝɪɚɮɢɤɚɦ ɫɬɟɩɟɧ-
ɧɵɯ ɮɭɧɤɰɢɣ (ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɩɨɤɚɡɚɬɟɥɹ 
ɫɬɟɩɟɧɢ) ɨɩɢɫɵɜɚɬɶ ɢɯ 
ɫɜɨɣɫɬɜɚ (ɦɨɧɨɬɨɧ-
ɧɨɫɬɶ, ɨɝɪɚɧɢɱɟɧ-
ɧɨɫɬɶ,  ɱёɬɧɨɫɬɶ, ɧɟ-
ɱёɬɧɨɫɬɶ).  

6 ɋɬɟɩɟɧɧɚɹ ɮɭɧɤɰɢɹ, 
ɟё ɫɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤ 

 

3 

7 ȼɡɚɢɦɧɨ ɨɛɪɚɬɧɵɟ 
ɮɭɧɤɰɢɢ. ɋɥɨɠɧɚɹ 
ɮɭɧɤɰɢɹ 

 

 

2 

8 Ɋɚɜɧɨɫɢɥɶɧɵɟ ɭɪɚɜ-  



56 

 

ɧɟɧɢɹ ɢ ɧɟɪɚɜɟɧɫɬɜɚ 4 ɋɬɪɨɢɬɶ ɫɯɟɦɚɬɢɱɟɫɤɢ 
ɝɪɚɮɢɤ ɫɬɟɩɟɧɧɨɣ 
ɮɭɧɤɰɢɢ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɩɪɢɧɚɞɥɟɠɧɨ-
ɫɬɢ ɩɨɤɚɡɚɬɟɥɹ ɫɬɟɩɟ-
ɧɢ (ɜ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɡɚɩɢɫɢ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɨɣ ɮɭɧɤɰɢɢ) ɤ ɨɞɧɨ-
ɦɭ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɵɯ ɱɢɫɥɨɜɵɯ ɦɧɨ-
ɠɟɫɬɜ (ɩɪɢ ɩɨɤɚɡɚɬɟ-
ɥɹɯ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ 
ɦɧɨɠɟɫɬɜɭ ɰɟɥɵɯ ɱɢ-
ɫɟɥ, ɩɪɢ ɥɸɛɵɯ ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚ-
ɬɟɥɹɯ)  ɢ ɩɟɪɟɱɢɫɥɹɬɶ 
ɟё ɫɜɨɣɫɬɜɚ. 
Ɉɩɪɟɞɟɥɹɬɶ, ɹɜɥɹɟɬɫɹ 
ɥɢ ɮɭɧɤɰɢɹ ɨɛɪɚɬɢ-
ɦɨɣ.  
ɋɬɪɨɢɬɶ ɝɪɚɮɢɤ ɫɥɨɠ-
ɧɨɣ ɮɭɧɤɰɢɢ, ɞɪɨɛɧɨ-

ɪɚɰɢɨɧɚɥɶɧɨɣ ɮɭɧɤ-
ɰɢɢ ɷɥɟɦɟɧɬɚɪɧɵɦɢ 
ɦɟɬɨɞɚɦɢ. 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɫɬɟɩɟɧɧɵɯ ɮɭɧɤɰɢɣ 
(ɡɚɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ 
ɮɨɪɦɭɥɵ ɢɥɢ ɝɪɚɮɢ-
ɤɚ), ɨɛɥɚɞɚɸɳɢɯ ɡɚ-
ɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
(ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɫɬɢ). Ɋɚɡɴɹɫɧɹɬɶ 
ɫɦɵɫɥ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɫɜɨɣɫɬɜ. Ⱥɧɚɥɢɡɢɪɨ-
ɜɚɬɶ ɩɨɜɟɞɟɧɢɟ ɮɭɧɤ-
ɰɢɣ ɧɚ ɪɚɡɥɢɱɧɵɯ 

9 ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ 

 

4 

10* ɂɪɪɚɰɢɨɧɚɥɶɧɵɟ 
ɧɟɪɚɜɟɧɫɬɜɚ 

 

2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 
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ɭɱɚɫɬɤɚɯ ɨɛɥɚɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ, ɫɪɚɜɧɢ-
ɜɚɬɶ ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫ-
ɬɚɧɢɹ (ɭɛɵɜɚɧɢɹ) 
ɮɭɧɤɰɢɣ. Ɏɨɪɦɭɥɢɪɨ-
ɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ ɪɚɜɧɨ-
ɫɢɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, 
ɩɪɢɜɨɞɹɳɢɟ ɤ ɭɪɚɜɧɟ-
ɧɢɸ-ɫɥɟɞɫɬɜɢɸ. 

Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɢɪɪɚɰɢɨɧɚɥɶɧɵɟ 

ɭɪɚɜɧɟɧɢɹ, ɢɪɪɚɰɢɨ-
ɧɚɥɶɧɵɟ ɧɟɪɚɜɟɧɫɬɜɚ 
ɢ ɢɯ ɫɢɫɬɟɦɵ. Ɋɚɫɩɨ-
ɡɧɚɜɚɬɶ ɝɪɚɮɢɤɢ ɢ 
ɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɫɬɟ-
ɩɟɧɧɵɯ ɮɭɧɤɰɢɣ, ɢɫ-
ɩɨɥɶɡɭɹ ɝɪɚɮɨɩɨɫɬɪɨ-
ɢɬɟɥɢ, ɢɡɭɱɚɬɶ ɫɜɨɣ-
ɫɬɜɚ ɮɭɧɤɰɢɣ ɩɨ ɢɯ 
ɝɪɚɮɢɤɚɦ.  
Ⱦɟɥɚɬɶ ɝɢɩɨɬɟɡɵ ɨ ɤɨ-
ɥɢɱɟɫɬɜɟ ɤɨɪɧɟɣ ɭɪɚɜ-
ɧɟɧɢɣ,  ɫɨɞɟɪɠɚɳɢɯ 
ɫɬɟɩɟɧɧɵɟ ɮɭɧɤɰɢɢ, ɢ 
ɩɪɨɜɟɪɹɬɶ ɢɯ. ȼɵɩɨɥ-
ɧɹɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
ɝɪɚɮɢɤɨɜ ɫɬɟɩɟɧɧɵɯ 
ɮɭɧɤɰɢɣ: ɩɚɪɚɥɥɟɥɶ-
ɧɵɣ ɩɟɪɟɧɨɫ, ɪɚɫɬɹ-
ɠɟɧɢɟ (ɫɠɚɬɢɟ) ɜɞɨɥɶ 
ɨɫɢ ɨɪɞɢɧɚɬ (ɩɨɫɬɪɨɟ-
ɧɢɟ ɝɪɚɮɢɤɨɜ ɫ ɦɨɞɭ-
ɥɹɦɢ, ɩɨɫɬɪɨɟɧɢɟ ɝɪɚ-
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ɮɢɤɚ ɨɛɪɚɬɧɨɣ ɮɭɧɤ-
ɰɢɢ). 
ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɫɬɟɩɟɧɧɨɣ ɮɭɧɤɰɢɢ 
ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɢ-
ɤɥɚɞɧɵɯ ɡɚɞɚɱ ɢ ɡɚɞɚɱ 
ɩɨɜɵɲɟɧɧɨɣ ɫɥɨɠɧɨ-
ɫɬɢ 

Ƚɥɚɜɚ III. ɉɨɤɚɡɚɬɟɥɶɧɚɹ 
ɮɭɧɤɰɢɹ 

12 ɉɨ ɝɪɚɮɢɤɚɦ ɩɨɤɚ-
ɡɚɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ 
ɨɩɢɫɵɜɚɬɶ ɟё ɫɜɨɣ-
ɫɬɜɚ (ɦɨɧɨɬɨɧɧɨɫɬɶ, 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ). 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ (ɡɚɞɚɧɧɨɣ 
ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭ-
ɥɵ ɢɥɢ ɝɪɚɮɢɤɚ), 
ɨɛɥɚɞɚɸɳɟɣ ɡɚɞɚɧ-
ɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
(ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɫɬɢ). Ɋɚɡɴɹɫ-
ɧɹɬɶ ɫɦɵɫɥ ɩɟɪɟ-
ɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ.  
Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨ-
ɜɟɞɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟ-
ɧɢɹ, ɫɪɚɜɧɢɜɚɬɶ 
ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚ-
ɧɢɹ (ɭɛɵɜɚɧɢɹ) 
ɮɭɧɤɰɢɣ. Ɏɨɪɦɭɥɢ-
ɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɫɜɨɣɫɬɜ. 
Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɩɨɤɚɡɚɬɟɥɶɧɵɟ 

11 ɉɨɤɚɡɚɬɟɥɶɧɚɹ 
ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣ-
ɫɬɜɚ ɢ ɝɪɚɮɢɤ 

 

 

2 

12 ɉɨɤɚɡɚɬɟɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ 

 

3 

13 ɉɨɤɚɡɚɬɟɥɶɧɵɟ ɧɟ-
ɪɚɜɟɧɫɬɜɚ 

 

3 

14 ɋɢɫɬɟɦɵ ɩɨɤɚɡɚ-
ɬɟɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 
ɢ ɧɟɪɚɜɟɧɫɬɜ 

 

 

2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 
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ɭɪɚɜɧɟɧɢɹ, ɧɟɪɚɜɟɧ-
ɫɬɜɚ ɢ ɢɯ ɫɢɫɬɟɦɵ.  
Ɋɟɲɚɬɶ ɩɨɤɚɡɚɬɟɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ ɦɟ-
ɬɨɞɚɦɢ ɪɚɡɥɨɠɟɧɢɹ 
ɧɚ ɦɧɨɠɢɬɟɥɢ, ɫɩɨ-
ɫɨɛɨɦ ɡɚɦɟɧɵ ɧɟɢɡ-
ɜɟɫɬɧɨɝɨ, ɫ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ ɫɜɨɣɫɬɜ 
ɮɭɧɤɰɢɢ, ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ, ɫɜɨɞɹ-
ɳɢɟɫɹ ɤ ɤɜɚɞɪɚɬ-
ɧɵɦ, ɢɪɪɚɰɢɨɧɚɥɶ-
ɧɵɦ.  

Ɋɟɲɚɬɶ ɩɨɤɚɡɚɬɟɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ, 
ɩɪɢɦɟɧɹɹ ɪɚɡɥɢɱɧɵɟ 
ɦɟɬɨɞɵ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ ɝɪɚ-
ɮɢɤɢ ɢ ɫɬɪɨɢɬɶ ɝɪɚ-
ɮɢɤ ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ, ɢɫɩɨɥɶɡɭɹ 
ɝɪɚɮɨɩɨɫɬɪɨɢɬɟɥɢ, 
ɢɡɭɱɚɬɶ ɫɜɨɣɫɬɜɚ 
ɮɭɧɤɰɢɢ ɩɨ ɝɪɚɮɢ-
ɤɚɦ.  

Ɏɨɪɦɭɥɢɪɨɜɚɬɶ ɝɢ-
ɩɨɬɟɡɵ ɨ ɤɨɥɢɱɟɫɬɜɟ 
ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɣ, 
ɫɨɞɟɪɠɚɳɢɯ ɩɨɤɚɡɚ-
ɬɟɥɶɧɭɸ  ɮɭɧɤɰɢɸ, 
ɢ ɩɪɨɜɟɪɹɬɶ ɢɯ.  
ȼɵɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɝɪɚɮɢɤɚ ɩɨ-
ɤɚɡɚɬɟɥɶɧɨɣ ɮɭɧɤ-
ɰɢɢ: ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɩɟɪɟɧɨɫ, ɪɚɫɬɹɠɟɧɢɟ 
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(ɫɠɚɬɢɟ) ɜɞɨɥɶ ɨɫɢ 
ɨɪɞɢɧɚɬ  (ɩɨɫɬɪɨɟ-
ɧɢɟ ɝɪɚɮɢɤɨɜ ɫ ɦɨ-
ɞɭɥɹɦɢ, ɩɨɫɬɪɨɟɧɢɟ 
ɝɪɚɮɢɤɚ ɨɛɪɚɬɧɨɣ 
ɮɭɧɤɰɢɢ). 
ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɩɨɤɚɡɚɬɟɥɶɧɨɣ 
ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-
ɞɚɱ ɢ ɡɚɞɚɱ ɩɨɜɵ-
ɲɟɧɧɨɣ ɫɥɨɠɧɨɫɬɢ 

Ƚɥɚɜɚ IV. Ʌɨɝɚɪɢɮɦɢɱɟ-
ɫɤɚɹ ɮɭɧɤɰɢɹ 

19 ȼɵɩɨɥɧɹɬɶ ɩɪɨ-
ɫɬɟɣɲɢɟ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɹ ɥɨɝɚɪɢɮɦɢɱɟ-
ɫɤɢɯ  ɜɵɪɚɠɟɧɢɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɫɜɨɣɫɬɜ ɥɨɝɚɪɢɮ-
ɦɨɜ, ɫ  
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ 
ɩɟɪɟɯɨɞɚ. 
ɉɨ ɝɪɚɮɢɤɭ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɨɣ ɮɭɧɤ-
ɰɢɢ ɨɩɢɫɵɜɚɬɶ ɟё 

ɫɜɨɣɫɬɜɚ (ɦɨɧɨɬɨɧ-
ɧɨɫɬɶ, ɨɝɪɚɧɢɱɟɧ-
ɧɨɫɬɶ). 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ (ɡɚɞɚɧɧɨɣ 
ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭ-
ɥɵ ɢɥɢ ɝɪɚɮɢɤɚ), 
ɨɛɥɚɞɚɸɳɟɣ ɡɚɞɚɧ-
ɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 
(ɧɚɩɪɢɦɟɪ, ɨɝɪɚɧɢ-
ɱɟɧɧɨɫɬɢ). Ɋɚɡɴɹɫ-
ɧɹɬɶ ɫɦɵɫɥ ɩɟɪɟ-

15 Ʌɨɝɚɪɢɮɦɵ 2 

16 ɋɜɨɣɫɬɜɚ ɥɨɝɚɪɢɮ-
ɦɨɜ 

 

2 

17 Ⱦɟɫɹɬɢɱɧɵɟ ɢ ɧɚɬɭ-
ɪɚɥɶɧɵɟ ɥɨɝɚɪɢɮɦɵ. 
Ɏɨɪɦɭɥɚ ɩɟɪɟɯɨɞɚ 

 

 

3 

18 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɚɹ 
ɮɭɧɤɰɢɹ, ɟё ɫɜɨɣ-
ɫɬɜɚ ɢ ɝɪɚɮɢɤ 

 

 

2 

19 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ 

 

3 

20 Ʌɨɝɚɪɢɮɦɢɱɟɫɤɢɟ 
ɧɟɪɚɜɟɧɫɬɜɚ 

 

4 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 
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ɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ. 

Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨ-
ɜɟɞɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟ-
ɧɢɹ, ɫɪɚɜɧɢɜɚɬɶ 
ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚ-
ɧɢɹ (ɭɛɵɜɚɧɢɹ) 
ɮɭɧɤɰɢɣ. Ɏɨɪɦɭɥɢ-
ɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɫɜɨɣɫɬɜ. 
Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɢɟ  
ɭɪɚɜɧɟɧɢɹ, ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɟ ɧɟɪɚ-
ɜɟɧɫɬɜɚ ɢ ɢɯ ɫɢɫɬɟ-
ɦɵ. Ɋɟɲɚɬɶ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɢɟ ɭɪɚɜ-
ɧɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ 
ɦɟɬɨɞɚɦɢ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ  ɝɪɚ-
ɮɢɤɢ ɢ ɫɬɪɨɢɬɶ ɝɪɚ-
ɮɢɤ ɥɨɝɚɪɢɮɦɢɱɟ-
ɫɤɨɣ ɮɭɧɤɰɢɢ, ɢɫ-
ɩɨɥɶɡɭɹ ɝɪɚɮɨɩɨ-
ɫɬɪɨɢɬɟɥɢ, ɢɡɭɱɚɬɶ 
ɫɜɨɣɫɬɜɚ ɮɭɧɤɰɢɢ 
ɩɨ ɝɪɚɮɢɤɚɦ, ɮɨɪ-
ɦɭɥɢɪɨɜɚɬɶ ɝɢɩɨɬɟ-
ɡɵ ɨ ɤɨɥɢɱɟɫɬɜɟ 
ɤɨɪɧɟɣ ɭɪɚɜɧɟɧɢɣ, 
ɫɨɞɟɪɠɚɳɢɯ ɥɨɝɚ-
ɪɢɮɦɢɱɟɫɤɭɸ 
ɮɭɧɤɰɢɸ, ɢ ɩɪɨɜɟ-
ɪɹɬɶ ɢɯ. ȼɵɩɨɥɧɹɬɶ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
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ɝɪɚɮɢɤɚ ɥɨɝɚɪɢɮ-
ɦɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ: 
ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɟɪɟ-
ɧɨɫ, ɪɚɫɬɹɠɟɧɢɟ 

(ɫɠɚɬɢɟ) ɜɞɨɥɶ ɨɫɢ 
ɨɪɞɢɧɚɬ (ɩɨɫɬɪɨɟ-
ɧɢɟ ɝɪɚɮɢɤɨɜ ɫ ɦɨ-
ɞɭɥɹɦɢ, ɩɨɫɬɪɨɟɧɢɟ 
ɝɪɚɮɢɤɚ ɨɛɪɚɬɧɨɣ 
ɮɭɧɤɰɢɢ). 
ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɥɨɝɚɪɢɮɦɢɱɟɫɤɨɣ 
ɮɭɧɤɰɢɢ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-
ɞɚɱ ɢ ɡɚɞɚɱ ɩɨɜɵ-
ɲɟɧɧɨɣ ɫɥɨɠɧɨɫɬɢ 

Ƚɥɚɜɚ V. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɮɨɪɦɭɥɵ 

27 ɉɟɪɟɜɨɞɢɬɶ ɝɪɚɞɭɫ-
ɧɭɸ ɦɟɪɭ ɜ ɪɚɞɢɚɧ-
ɧɭɸ ɢ ɨɛɪɚɬɧɨ. ɇɚɯɨ-
ɞɢɬɶ ɧɚ ɨɤɪɭɠɧɨɫɬɢ 
ɩɨɥɨɠɟɧɢɟ ɬɨɱɤɢ, ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɚɧ-
ɧɨɦɭ ɞɟɣɫɬɜɢɬɟɥɶɧɨ-
ɦɭ ɱɢɫɥɭ. 
ɇɚɯɨɞɢɬɶ ɡɧɚɤɢ ɡɧɚ-
ɱɟɧɢɣ ɫɢɧɭɫɚ, ɤɨɫɢɧɭ-
ɫɚ, ɬɚɧɝɟɧɫɚ ɱɢɫɥɚ.  
ȼɵɹɜɥɹɬɶ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɦɟɠɞɭ ɫɢɧɭ-
ɫɨɦ, ɤɨɫɢɧɭɫɨɦ, ɬɚɧ-
ɝɟɧɫɨɦ ɨɞɧɨɝɨ ɢ ɬɨ-
ɝɨ ɠɟ ɭɝɥɚ. ɉɪɢɦɟ-
ɧɹɬɶ ɞɚɧɧɵɟ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɞɥɹ ɞɨɤɚɡɚ-
ɬɟɥɶɫɬɜɚ  ɬɨɠɞɟɫɬɜɚ, 

ɜ ɱɚɫɬɧɨɫɬɢ, ɧɚ 
ɨɩɪɟɞɟɥёɧɧɵɯ ɦɧɨ-

21 Ɋɚɞɢɚɧɧɚɹ ɦɟɪɚ ɭɝɥɚ 1 

22 ɉɨɜɨɪɨɬ ɬɨɱɤɢ ɜɨ-
ɤɪɭɝ ɧɚɱɚɥɚ ɤɨɨɪɞɢ-
ɧɚɬ 

 

 

2 

23 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɧɭ-
ɫɚ, ɤɨɫɢɧɭɫɚ ɢ ɬɚɧ-
ɝɟɧɫɚ ɭɝɥɚ 

 

 

2 

24 Ɂɧɚɤɢ ɫɢɧɭɫɚ, ɤɨɫɢ-
ɧɭɫɚ ɢ ɬɚɧɝɟɧɫɚ 

 

1 

25 Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ 
ɫɢɧɭɫɨɦ, ɤɨɫɢɧɭɫɨɦ 
ɢ ɬɚɧɝɟɧɫɨɦ ɨɞɧɨɝɨ 
ɢ ɬɨɝɨ ɠɟ ɭɝɥɚ 

 

 

 

2 

26 Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɬɨɠɞɟɫɬɜɚ 

 

3 

27 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ 
ɬɚɧɝɟɧɫ ɭɝɥɨɜ α ɢ –α 

 

1 

28 Ɏɨɪɦɭɥɵ ɫɥɨɠɟɧɢɹ 3 

29 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ  
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ɬɚɧɝɟɧɫ ɞɜɨɣɧɨɝɨ 
ɭɝɥɚ 

2 ɠɟɫɬɜɚɯ.   
ɉɪɢɦɟɧɹɬɶ ɩɪɢ ɩɪɟ-
ɨɛɪɚɡɨɜɚɧɢɹɯ ɢ ɜɵ-
ɱɢɫɥɟɧɢɹɯ ɮɨɪɦɭɥɵ 
ɫɜɹɡɢ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 
ɭɝɥɨɜ α ɢ –α, ɮɨɪɦɭ-
ɥɵ ɫɥɨɠɟɧɢɹ, ɮɨɪ-
ɦɭɥɵ ɞɜɨɣɧɵɯ ɢ ɩɨ-
ɥɨɜɢɧɧɵɯ ɭɝɥɨɜ, 
ɮɨɪɦɭɥɵ ɩɪɢɜɟɞɟ-
ɧɢɹ, ɮɨɪɦɭɥɵ ɫɭɦ-
ɦɵ ɢ ɪɚɡɧɨɫɬɢ ɫɢɧɭ-
ɫɨɜ,  ɫɭɦɦɵ ɢ ɪɚɡ-
ɧɨɫɬɶ ɤɨɫɢɧɭɫɨɜ, 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɫɢɧɭ-
ɫɨɜ ɢ ɤɨɫɢɧɭɫɨɜ. 
Ⱦɨɤɚɡɵɜɚɬɶ ɬɨɠɞɟ-
ɫɬɜɚ, ɩɪɢɦɟɧɹɹ ɪɚɡ-
ɥɢɱɧɵɟ ɦɟɬɨɞɵ, ɢɫ-
ɩɨɥɶɡɭɹ ɜɫɟ ɢɡɭɱɟɧ-
ɧɵɟ ɮɨɪɦɭɥɵ.  
ɉɪɢɦɟɧɹɬɶ ɜɫɟ ɢɡɭ-
ɱɟɧɧɵɟ  ɫɜɨɣɫɬɜɚ ɢ 

ɮɨɪɦɭɥɵ ɩɪɢ ɪɟɲɟ-
ɧɢɢ ɩɪɢɤɥɚɞɧɵɯ ɡɚ-
ɞɚɱ ɢ ɡɚɞɚɱ ɩɨɜɵ-
ɲɟɧɧɨɣ ɫɥɨɠɧɨɫɬɢ 

30 ɋɢɧɭɫ, ɤɨɫɢɧɭɫ ɢ 
ɬɚɧɝɟɧɫ ɩɨɥɨɜɢɧɧɨ-
ɝɨ ɭɝɥɚ 

 

2 

31 Ɏɨɪɦɭɥɵ ɩɪɢɜɟɞɟ-
ɧɢɹ 

 

2 

32 ɋɭɦɦɚ ɢ ɪɚɡɧɨɫɬɶ 
ɫɢɧɭɫɨɜ. ɋɭɦɦɚ ɢ 
ɪɚɡɧɨɫɬɶ ɤɨɫɢɧɭɫɨɜ 

 

 

3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 5 

 

 

2 

 

1 

Ƚɥɚɜɚ VI. Ɍɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɟ ɭɪɚɜɧɟɧɢɹ 

 

18 

ɍɦɟɬɶ ɧɚɯɨɞɢɬɶ ɚɪɤ-
ɫɢɧɭɫ, ɚɪɤɤɨɫɢɧɭɫ, 
ɚɪɤɬɚɧɝɟɧɫ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɨɝɨ ɱɢɫɥɚ, ɝɪɚ-
ɦɨɬɧɨ ɮɨɪɦɭɥɢɪɭɹ 
ɨɩɪɟɞɟɥɟɧɢɟ.  
ɉɪɢɦɟɧɹɬɶ ɫɜɨɣɫɬɜɚ 
ɚɪɤɫɢɧɭɫɚ, ɚɪɤɤɨɫɢɧɭ-
ɫɚ, ɚɪɤɬɚɧɝɟɧɫɚ ɱɢɫɥɚ. 

33 ɍɪɚɜɧɟɧɢɟ cos x = a 3 

34 ɍɪɚɜɧɟɧɢɟ sin x = a 3 

35 ɍɪɚɜɧɟɧɢɟ tg x = a 2 

36 Ɋɟɲɟɧɢɟ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜ-
ɧɟɧɢɣ 

 

 

5 

37* ɉɪɢɦɟɪɵ ɪɟɲɟɧɢɹ  
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ɩɪɨɫɬɟɣɲɢɯ ɬɪɢɝɨ-
ɧɨɦɟɬɪɢɱɟɫɤɢɯ ɧɟ-
ɪɚɜɟɧɫɬɜ 

 

 

2 

ɉɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɵ 
ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɪ-
ɧɟɣ ɭɪɚɜɧɟɧɢɣ  
cos ɯ = ɚ, sin x = a,  

tg ɯ = ɚ. ɍɦɟɬɶ ɪɟɲɚɬɶ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ: ɥɢɧɟɣɧɵɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ  ɫɢɧɭɫɚ, 
ɤɨɫɢɧɭɫɚ, ɬɚɧɝɟɧɫɚ 
ɭɝɥɚ (ɱɢɫɥɚ), ɫɜɨɞɹ-
ɳɢɟɫɹ ɤ ɤɜɚɞɪɚɬɧɵɦ ɢ 
ɞɪɭɝɢɦ ɚɥɝɟɛɪɚɢɱɟ-
ɫɤɢɦ ɭɪɚɜɧɟɧɢɹɦ ɩɨ-
ɫɥɟ ɡɚɦɟɧɵ ɧɟɢɡɜɟɫɬ-
ɧɨɝɨ, ɫɜɨɞɹɳɢɟɫɹ ɤ 
ɩɪɨɫɬɟɣɲɢɦ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɦ ɭɪɚɜɧɟ-
ɧɢɹɦ ɩɨɫɥɟ ɪɚɡɥɨɠɟ-
ɧɢɹ ɧɚ ɦɧɨɠɢɬɟɥɢ.  
Ɋɟɲɚɬɶ ɨɞɧɨɪɨɞɧɵɟ 
(ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɫɬɟ-
ɩɟɧɢ) ɭɪɚɜɧɟɧɢɹ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɫɢɧɭɫɚ ɢ ɤɨ-
ɫɢɧɭɫɚ, ɚ ɬɚɤɠɟ ɫɜɨ-
ɞɹɳɢɟɫɹ ɤ ɨɞɧɨɪɨɞ-
ɧɵɦ ɭɪɚɜɧɟɧɢɹɦ. ɂɫ-
ɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɭɝ-
ɥɚ. ɉɪɢɦɟɧɹɬɶ ɦɟɬɨɞ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 
ɨɰɟɧɤɢ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ 
ɱɚɫɬɟɣ ɭɪɚɜɧɟɧɢɹ. 
ɍɦɟɬɶ ɩɪɢɦɟɧɹɬɶ ɧɟ-
ɫɤɨɥɶɤɨ ɦɟɬɨɞɨɜ ɩɪɢ 
ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɹ. 
Ɋɟɲɚɬɶ ɧɟɫɥɨɠɧɵɟ 
ɫɢɫɬɟɦɵ ɬɪɢɝɨɧɨɦɟɬ-

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 6 

 

1 
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ɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ. 
Ɋɟɲɚɬɶ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɟ ɧɟɪɚɜɟɧɫɬɜɚ 
ɫ ɩɨɦɨɳɶɸ ɟɞɢɧɢɱɧɨɣ 
ɨɤɪɭɠɧɨɫɬɢ. 
ɉɪɢɦɟɧɹɬɶ ɜɫɟ ɢɡɭ-
ɱɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɢ 
ɫɩɨɫɨɛɵ ɪɟɲɟɧɢɹ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ ɢ ɧɟɪɚ-
ɜɟɧɫɬɜ ɩɪɢ ɪɟɲɟɧɢɢ 
ɩɪɢɤɥɚɞɧɵɯ ɡɚɞɚɱ ɢ 
ɡɚɞɚɱ ɩɨɜɵɲɟɧɧɨɣ 
ɫɥɨɠɧɨɫɬɢ 

ɂɬɨɝɨɜɨɟ ɩɨɜɬɨɪɟɧɢɟ 24  

 

11 ɤɥɚɫɫ 

Ƚɥɚɜɚ VII. Ɍɪɢɝɨɧɨɦɟɬɪɢ-
ɱɟɫɤɢɟ ɮɭɧɤɰɢɢ 

 

20 

ɉɨ ɝɪɚɮɢɤɚɦ ɮɭɧɤɰɢɣ 
ɨɩɢɫɵɜɚɬɶ ɢɯ ɫɜɨɣ-
ɫɬɜɚ (ɦɨɧɨɬɨɧɧɨɫɬɶ, 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ, ɱёɬ-
ɧɨɫɬɶ, ɧɟɱёɬɧɨɫɬɶ, ɩɟ-
ɪɢɨɞɢɱɧɨɫɬɶ). 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɮɭɧɤɰɢɣ (ɡɚɞɚɧɧɵɯ ɫ 
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 
ɢɥɢ ɝɪɚɮɢɤɚ), ɨɛɥɚ-
ɞɚɸɳɢɯ ɡɚɞɚɧɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ (ɧɚɩɪɢ-
ɦɟɪ, ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ). 
Ɋɚɡɴɹɫɧɹɬɶ ɫɦɵɫɥ ɩɟ-
ɪɟɱɢɫɥɟɧɧɵɯ ɫɜɨɣɫɬɜ.  
ɂɡɨɛɪɚɠɚɬɶ ɝɪɚɮɢɤɢ 
ɫɥɨɠɧɵɯ ɮɭɧɤɰɢɣ ɫ 
ɩɨɦɨɳɶɸ ɝɪɚɮɨɩɨ-
ɫɬɪɨɢɬɟɥɟɣ, ɨɩɢɫɵ-
ɜɚɬɶ ɢɯ ɫɜɨɣɫɬɜɚ. 

38 Ɉɛɥɚɫɬɶ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɢ ɦɧɨɠɟɫɬɜɨ 
ɡɧɚɱɟɧɢɣ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɮɭɧɤ-
ɰɢɣ 

 

 

 

 

3 

39 ɑёɬɧɨɫɬɶ, ɧɟɱёɬ-
ɧɨɫɬɶ, ɩɟɪɢɨɞɢɱ-
ɧɨɫɬɶ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

 

 

 

3 

40 ɋɜɨɣɫɬɜɨ ɮɭɧɤɰɢɢ  
y = cos x ɢ ɟё ɝɪɚɮɢɤ 

 

3 

41 ɋɜɨɣɫɬɜɨ ɮɭɧɤɰɢɢ  
y = sin x ɢ ɟё ɝɪɚɮɢɤ 

 

3 

42 ɋɜɨɣɫɬɜɚ ɢ ɝɪɚɮɢɤɢ 
ɮɭɧɤɰɢɣ y = tg x ɢ  

y = ctg x 

 

 

2 

43* Ɉɛɪɚɬɧɵɟ ɬɪɢɝɨɧɨ-
ɦɟɬɪɢɱɟɫɤɢɟ ɮɭɧɤ-
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ɰɢɢ 3 Ɋɟɲɚɬɶ ɩɪɨɫɬɟɣɲɢɟ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɟ 
ɧɟɪɚɜɟɧɫɬɜɚ, ɢɫɩɨɥɶ-
ɡɭɹ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ. 
Ɋɚɫɩɨɡɧɚɜɚɬɶ ɝɪɚɮɢɤɢ 
ɬɪɢɝɨɧɨɦɟɬɪɢɱɟɫɤɢɯ 
ɮɭɧɤɰɢɣ, ɝɪɚɮɢɤɢ ɨɛ-
ɪɚɬɧɵɯ ɬɪɢɝɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ. 
ɉɪɢɦɟɧɹɬɶ ɢ ɞɨɤɚɡɵ-
ɜɚɬɶ ɫɜɨɣɫɬɜɚ ɨɛɪɚɬ-
ɧɵɯ ɬɪɢɝɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɮɭɧɤɰɢɣ.  
ɋɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɷɥɟ-
ɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ, 
ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɨɩɨ-
ɫɬɪɨɢɬɟɥɢ, ɢɡɭɱɚɬɶ 
ɫɜɨɣɫɬɜɚ ɷɥɟɦɟɧɬɚɪ-
ɧɵɯ ɮɭɧɤɰɢɣ ɩɨ ɢɯ 
ɝɪɚɮɢɤɚɦ, ɮɨɪɦɭɥɢ-
ɪɨɜɚɬɶ ɝɢɩɨɬɟɡɵ ɨ ɤɨ-
ɥɢɱɟɫɬɜɟ ɤɨɪɧɟɣ 
ɭɪɚɜɧɟɧɢɣ, ɫɨɞɟɪɠɚ-
ɳɢɯ ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɮɭɧɤɰɢɢ, ɢ ɩɪɨɜɟɪɹɬɶ 
ɢɯ.  
ȼɵɩɨɥɧɹɬɶ ɩɪɟɨɛɪɚ-
ɡɨɜɚɧɢɹ ɝɪɚɮɢɤɨɜ 
ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤ-
ɰɢɣ: ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɩɟɪɟɧɨɫ, ɪɚɫɬɹɠɟɧɢɟ 

(ɫɠɚɬɢɟ) ɜɞɨɥɶ ɨɫɢ 
ɨɪɞɢɧɚɬ. ɉɪɢɦɟɧɹɬɶ 
ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɫɩɨɫɨɛɵ ɩɨɫɬɪɨɟɧɢɹ 
ɝɪɚɮɢɤɨɜ. ɍɦɟɬɶ 
ɩɪɢɦɟɧɹɬɶ ɪɚɡɥɢɱɧɵɟ 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 1 

 

1 
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ɦɟɬɨɞɵ ɞɨɤɚɡɚɬɟɥɶɫɬɜ 
ɢɫɬɢɧɧɨɫɬɢ 

Ƚɥɚɜɚ VIII. ɉɪɨɢɡɜɨɞɧɚɹ ɢ 
ɟё ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɫɦɵɫɥ 

 

20 

ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɦɨɧɨɬɨɧɧɨɣ ɱɢɫɥɨ-
ɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ-
ɫɬɢ, ɢɦɟɸɳɟɣ ɩɪɟ-
ɞɟɥ. ȼɵɱɢɫɥɹɬɶ ɩɪɟ-
ɞɟɥɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɟɣ. ȼɵɹɫɧɹɬɶ, 
ɹɜɥɹɟɬɫɹ ɥɢ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɶ ɫɯɨɞɹ-
ɳɟɣɫɹ. ɉɪɢɜɨɞɢɬɶ 
ɩɪɢɦɟɪɵ ɮɭɧɤɰɢɣ, 
ɹɜɥɹɸɳɢɯɫɹ ɧɟɩɪɟ-
ɪɵɜɧɵɦɢ, ɢɦɟɸɳɢɯ 

ɜɟɪɬɢɤɚɥɶɧɭɸ, ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɭɸ ɚɫɢɦɩɬɨ-
ɬɭ. Ɂɚɩɢɫɵɜɚɬɶ ɭɪɚɜ-
ɧɟɧɢɟ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ 
ɚɫɢɦɩɬɨɬ. ɍɦɟɬɶ ɩɨ 
ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ 
ɨɩɪɟɞɟɥɹɬɶ ɩɪɨɦɟ-
ɠɭɬɤɢ ɧɟɩɪɟɪɵɜɧɨ-
ɫɬɢ ɢ ɬɨɱɤɢ ɪɚɡɪɵɜɚ, 
ɟɫɥɢ ɬɚɤɢɟ ɢɦɟɸɬɫɹ. 
ɍɦɟɬɶ ɞɨɤɚɡɵɜɚɬɶ 
ɧɟɩɪɟɪɵɜɧɨɫɬɶ ɮɭɧɤ-
ɰɢɢ.  
ɇɚɯɨɞɢɬɶ ɭɝɥɨɜɨɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɤɚɫɚɬɟɥɶ-
ɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤ-
ɰɢɢ ɜ ɡɚɞɚɧɧɨɣ ɬɨɱɤɟ. 
ɇɚɯɨɞɢɬɶ ɦɝɧɨɜɟɧ-
ɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ 
ɬɨɱɤɢ.  
Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɜɟ-

44 ɉɪɨɢɡɜɨɞɧɚɹ 3 

45 ɉɪɨɢɡɜɨɞɧɚɹ ɫɬɟ-
ɩɟɧɧɨɣ ɮɭɧɤɰɢɢ 

 

3 

46 ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧ-
ɰɢɪɨɜɚɧɢɹ 

 

3 

47 ɉɪɨɢɡɜɨɞɧɵɟ ɧɟɤɨ-
ɬɨɪɵɯ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɮɭɧɤɰɢɣ 

 

 

4 

48 Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ 
ɫɦɵɫɥ ɩɪɨɢɡɜɨɞɧɨɣ 

 

4 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 2 

 

1 
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ɞɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɛɥɚɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ, 
ɫɪɚɜɧɢɜɚɬɶ ɫɤɨɪɨɫɬɢ 
ɜɨɡɪɚɫɬɚɧɢɹ (ɭɛɵɜɚ-
ɧɢɹ) ɮɭɧɤɰɢɣ.  
ɇɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞ-
ɧɵɟ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɮɭɧɤɰɢɣ. ɇɚɯɨɞɢɬɶ 
ɩɪɨɢɡɜɨɞɧɵɟ ɫɭɦɦɵ, 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɢ ɱɚɫɬ-
ɧɨɝɨ ɞɜɭɯ ɮɭɧɤɰɢɣ, 
ɩɪɨɢɡɜɨɞɧɭɸ ɫɥɨɠ-
ɧɨɣ ɮɭɧɤɰɢɢ  
y = f (kx + b).  

Ɉɛɴɹɫɧɹɬɶ ɢ ɢɥɥɸ-
ɫɬɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɟ 
ɩɪɟɞɟɥɚ ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɢ. ɉɪɢɜɨ-
ɞɢɬɶ ɩɪɢɦɟɪɵ ɩɨɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, 
ɢɦɟɸɳɢɯ ɩɪɟɞɟɥ ɢ ɧɟ 
ɢɦɟɸɳɢɯ ɩɪɟɞɟɥɚ. 
ɉɨɥɶɡɨɜɚɬɶɫɹ ɬɟɨɪɟ-
ɦɨɣ ɨ ɩɪɟɞɟɥɟ ɦɨɧɨ-
ɬɨɧɧɨɣ ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
ȼɵɜɨɞɢɬɶ ɮɨɪɦɭɥɵ 
ɞɥɢɧɵ ɨɤɪɭɠɧɨɫɬɢ ɢ 
ɩɥɨɳɚɞɢ ɤɪɭɝɚ.  
Ɉɛɴɹɫɧɹɬɶ ɢ ɢɥɥɸ-
ɫɬɪɢɪɨɜɚɬɶ ɩɨɧɹɬɢɟ 
ɩɪɟɞɟɥɚ ɮɭɧɤɰɢɢ ɜ 

ɬɨɱɤɟ. ɉɪɢɜɨɞɢɬɶ 
ɩɪɢɦɟɪɵ ɮɭɧɤɰɢɣ, ɧɟ 
ɢɦɟɸɳɢɯ ɩɪɟɞɟɥɚ ɜ 
ɧɟɤɨɬɨɪɨɣ ɬɨɱɤɟ. 
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ȼɵɱɢɫɥɹɬɶ ɩɪɟɞɟɥɵ 
ɮɭɧɤɰɢɣ. 

Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɜɟ-
ɞɟɧɢɟ ɮɭɧɤɰɢɣ ɧɚ 
ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɛɥɚɫɬɢ  ɨɩɪɟɞɟɥɟ-
ɧɢɹ. ɇɚɯɨɞɢɬɶ ɚɫɢɦɩ-
ɬɨɬɵ. 
ȼɵɱɢɫɥɹɬɶ ɩɪɢɪɚɳɟ-
ɧɢɟ ɮɭɧɤɰɢɢ ɜ ɬɨɱɤɟ. 
ɋɨɫɬɚɜɥɹɬɶ ɢ ɢɫɫɥɟ-
ɞɨɜɚɬɶ ɪɚɡɧɨɫɬɧɨɟ 
ɨɬɧɨɲɟɧɢɟ. ɇɚɯɨɞɢɬɶ 
ɩɪɟɞɟɥ ɪɚɡɧɨɫɬɧɨɝɨ 
ɨɬɧɨɲɟɧɢɹ. 
ȼɵɱɢɫɥɹɬɶ ɡɧɚɱɟɧɢɟ 
ɩɪɨɢɡɜɨɞɧɨɣ ɮɭɧɤ-
ɰɢɢ ɜ ɬɨɱɤɟ (ɩɨ ɨɩɪɟ-
ɞɟɥɟɧɢɸ).  
ɇɚɯɨɞɢɬɶ ɭɝɥɨɜɨɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɤɚɫɚɬɟɥɶ-
ɧɨɣ ɤ ɝɪɚɮɢɤɭ ɮɭɧɤ-
ɰɢɢ ɜ ɬɨɱɤɟ ɫ ɡɚɞɚɧ-
ɧɨɣ ɚɛɫɰɢɫɫɨɣ. 
Ɂɚɩɢɫɵɜɚɬɶ ɭɪɚɜɧɟ-
ɧɢɟ ɤɚɫɚɬɟɥɶɧɨɣ ɤ 
ɝɪɚɮɢɤɭ ɮɭɧɤɰɢɢ, ɡɚ-
ɞɚɧɧɨɣ ɜ ɬɨɱɤɟ. 
ɇɚɯɨɞɢɬɶ ɩɪɨɢɡɜɨɞ-
ɧɭɸ ɫɥɨɠɧɨɣ ɮɭɧɤ-
ɰɢɢ, ɨɛɪɚɬɧɨɣ ɮɭɧɤ-
ɰɢɢ. 
ɉɪɢɦɟɧɹɬɶ ɩɨɧɹɬɢɟ 
ɩɪɨɢɡɜɨɞɧɨɣ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɡɚɞɚɱ 
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Ƚɥɚɜɚ Iɏ. ɉɪɢɦɟɧɟɧɢɟ 
ɩɪɨɢɡɜɨɞɧɨɣ ɤ ɢɫɫɥɟɞɨɜɚ-
ɧɢɸ ɮɭɧɤɰɢɣ 

 

 

18 

ɇɚɯɨɞɢɬɶ ɜɬɨɪɭɸ 
ɩɪɨɢɡɜɨɞɧɭɸ ɢ  
ɭɫɤɨɪɟɧɢɟ ɩɪɨɰɟɫɫɚ, 
ɨɩɢɫɵɜɚɟɦɨɝɨ ɫ ɩɨ-
ɦɨɳɶɸ ɮɨɪɦɭɥɵ. 
ɇɚɯɨɞɢɬɶ ɩɪɨɦɟ-
ɠɭɬɤɢ ɜɨɡɪɚɫɬɚɧɢɹ 
ɢ ɭɛɵɜɚɧɢɹ ɮɭɧɤ-
ɰɢɢ.  
Ⱦɨɤɚɡɵɜɚɬɶ, ɱɬɨ ɡɚ-
ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ 
ɜɨɡɪɚɫɬɚɟɬ (ɭɛɵɜɚ-
ɟɬ) ɧɚ ɭɤɚɡɚɧɧɨɦ 
ɩɪɨɦɟɠɭɬɤɟ. 
ɇɚɯɨɞɢɬɶ ɬɨɱɤɢ ɦɢ-
ɧɢɦɭɦɚ ɢ ɦɚɤɫɢɦɭ-
ɦɚ ɮɭɧɤɰɢɢ.  
ɇɚɯɨɞɢɬɶ ɧɚɢɛɨɥɶ-
ɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ 
ɧɚ ɨɬɪɟɡɤɟ. 
ɇɚɯɨɞɢɬɶ ɧɚɢɛɨɥɶ-
ɲɟɟ ɢ ɧɚɢɦɟɧɶɲɟɟ 
ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɢ. 
ɂɫɫɥɟɞɨɜɚɬɶ ɮɭɧɤ-
ɰɢɸ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɢɡɜɨɞɧɨɣ ɢ 
ɫɬɪɨɢɬɶ ɟё ɝɪɚɮɢɤ. 
ɉɪɢɦɟɧɹɬɶ ɩɪɨɢɡɜɨɞ-
ɧɭɸ ɩɪɢ ɪɟɲɟɧɢɢ 
ɬɟɤɫɬɨɜɵɯ, ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɢɯ, ɮɢɡɢɱɟɫɤɢɯ ɢ 
ɞɪɭɝɢɯ ɡɚɞɚɱ 

49 ȼɨɡɪɚɫɬɚɧɢɟ ɢ ɭɛɵ-
ɜɚɧɢɟ ɮɭɧɤɰɢɢ 

 

2 

50 ɗɤɫɬɪɟɦɭɦɵ ɮɭɧɤ-
ɰɢɢ 

 

3 

51 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡ-
ɜɨɞɧɨɣ ɤ ɩɨɫɬɪɨɟ-
ɧɢɸ ɝɪɚɮɢɤɨɜ 

ɮɭɧɤɰɢɣ 

 

 

 

4 

52 ɇɚɢɛɨɥɶɲɟɟ ɢ 
ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟ-
ɧɢɹ ɮɭɧɤɰɢɢ  

 

 

3 

53* ȼɵɩɭɤɥɨɫɬɶ ɝɪɚɮɢɤɚ 
ɮɭɧɤɰɢɣ, ɬɨɱɤɢ ɩɟ-
ɪɟɝɢɛɚ 

 

 

3 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 3 

 

1 

Ƚɥɚɜɚ ɏ. ɂɧɬɟɝɪɚɥ 17 ȼɵɱɢɫɥɹɬɶ ɩɪɢɛɥɢ-
ɠёɧɧɨɟ ɡɧɚɱɟɧɢɟ  
ɩɥɨɳɚɞɢ ɤɪɢɜɨɥɢ-
ɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ. 

54 ɉɟɪɜɨɨɛɪɚɡɧɚɹ 2 

55 ɉɪɚɜɢɥɚ ɧɚɯɨɠɞɟ-
ɧɢɹ ɩɟɪɜɨɨɛɪɚɡɧɵɯ 

 

2 
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56 ɉɥɨɳɚɞɶ ɤɪɢɜɨɥɢ-
ɧɟɣɧɨɣ ɬɪɚɩɟɰɢɢ ɢ 
ɢɧɬɟɝɪɚɥ 

 

 

3 

ɇɚɯɨɞɢɬɶ ɩɟɪɜɨɨɛ-
ɪɚɡɧɵɟ ɮɭɧɤɰɢɣ:  
y = x

p, ɝɞɟ p  R,  

y = sin x, y = cos x,  

y = tg x. ɇɚɯɨɞɢɬɶ 
ɩɟɪɜɨɨɛɪɚɡɧɵɟ 
ɮɭɧɤɰɢɣ: f (x) + g(x), 

kf (x) ɢ f (kx + b). 

ȼɵɱɢɫɥɹɬɶ ɩɥɨɳɚɞɢ 
ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚ-
ɩɟɰɢɢ ɫ ɩɨɦɨɳɶɸ 
ɮɨɪɦɭɥɵ ɇɶɸɬɨ-
ɧɚ—Ʌɟɣɛɧɢɰɚ. 

ɇɚɯɨɞɢɬɶ ɩɪɢɛɥɢ-
ɠёɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɢɧɬɟɝɪɚɥɨɜ. 
ȼɵɱɢɫɥɹɬɶ ɩɥɨɳɚɞɶ 
ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚ-
ɩɟɰɢɢ ɫ ɩɨɦɨɳɶɸ ɢɧ-
ɬɟɝɪɚɥɚ 

57 

58  

ȼɵɱɢɫɥɟɧɢɟ ɢɧɬɟ-
ɝɪɚɥɨɜ. ȼɵɱɢɫɥɟɧɢɟ 
ɩɥɨɳɚɞɟɣ ɮɢɝɭɪ ɫ 
ɩɨɦɨɳɶɸ ɢɧɬɟɝɪɚ-
ɥɨɜ 

2 

 

 

 

3 

59 ɉɪɢɦɟɧɟɧɢɟ ɩɪɨɢɡ-
ɜɨɞɧɨɣ ɢɧɬɟɝɪɚɥɚ ɤ 
ɪɟɲɟɧɢɸ ɩɪɚɤɬɢɱɟ-
ɫɤɢɯ ɡɚɞɚɱ 

 

 

 

2 

 ɍɪɨɤ ɨɛɨɛɳɟɧɢɹ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɡɧɚ-
ɧɢɣ 

 

 

2 

 Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɛɨɬɚ 
№ 4 

 

1 

Ƚɥɚɜɚ ɏI. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ 13 ɉɪɢɦɟɧɹɬɶ ɩɪɢ ɪɟ-
ɲɟɧɢɢ ɡɚɞɚɱ ɦɟɬɨɞ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɢɧ-
ɞɭɤɰɢɢ.  

ɉɪɢɦɟɧɹɬɶ ɩɪɚɜɢɥɨ 
ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢ 
ɜɵɜɨɞɟ ɮɨɪɦɭɥɵ 
ɱɢɫɥɚ ɩɟɪɟɫɬɚɧɨɜɨɤ.  
ɋɨɡɞɚɜɚɬɶ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 
ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɦ-
ɛɢɧɚɬɨɪɧɵɯ ɡɚɞɚɱ ɫ 
ɩɨɦɨɳɶɸ ɩɨɞɫɱёɬɚ 
ɱɢɫɥɚ ɪɚɡɦɟɳɟɧɢɣ, 
ɩɟɪɟɫɬɚɧɨɜɨɤ ɢ ɫɨ-
ɱɟɬɚɧɢɣ. ɇɚɯɨɞɢɬɶ 
ɱɢɫɥɨ ɩɟɪɟɫɬɚɧɨɜɨɤ 

60 ɉɪɚɜɢɥɨ ɩɪɨɢɡɜɟɞɟ-
ɧɢɹ 

 

2 

61 ɉɟɪɟɫɬɚɧɨɜɤɢ 2 

62 Ɋɚɡɦɟɳɟɧɢɹ 2 

63 ɋɨɱɟɬɚɧɢɹ ɢ ɢɯ 
ɫɜɨɣɫɬɜɚ 

 

2 

64 Ȼɢɧɨɦ ɇɶɸɬɨɧɚ 2 
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ɫ ɩɨɜɬɨɪɟɧɢɹɦɢ. 
Ɋɟɲɚɬɶ ɤɨɦɛɢɧɚ-
ɬɨɪɧɵɟ ɡɚɞɚɱɢ, ɫɜɨ-
ɞɹɳɢɟɫɹ ɤ ɩɨɞɫɱёɬɭ 
ɱɢɫɥɚ ɫɨɱɟɬɚɧɢɣ ɫ 
ɩɨɜɬɨɪɟɧɢɹɦɢ. 
ɉɪɢɦɟɧɹɬɶ ɮɨɪɦɭɥɭ 
ɛɢɧɨɦɚ ɇɶɸɬɨɧɚ. 

ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɛɢ-
ɧɨɦɚ ɜ ɧɚɬɭɪɚɥɶɧɭɸ 
ɫɬɟɩɟɧɶ ɧɚɯɨɞɢɬɶ 
ɛɢɧɨɦɢɚɥɶɧɵɟ ɤɨ-
ɷɮɮɢɰɢɟɧɬɵ ɩɪɢ 
ɩɨɦɨɳɢ ɬɪɟɭɝɨɥɶ-
ɧɢɤɚ ɉɚɫɤɚɥɹ 

Ƚɥɚɜɚ XII. ɗɥɟɦɟɧɬɵ  
ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ 

 

13 

ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɫɥɭɱɚɣɧɵɯ, ɞɨɫɬɨ-
ɜɟɪɧɵɯ ɢ ɧɟɜɨɡ-
ɦɨɠɧɵɯ ɫɨɛɵɬɢɣ. 
Ɂɧɚɬɶ ɨɩɪɟɞɟɥɟɧɢɟ 
ɫɭɦɦɵ ɢ ɩɪɨɢɡɜɟɞɟ-
ɧɢɹ ɫɨɛɵɬɢɣ. Ɂɧɚɬɶ 
ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɪɨ-
ɹɬɧɨɫɬɢ ɫɨɛɵɬɢɹ ɜ 
ɤɥɚɫɫɢɱɟɫɤɨɦ ɩɨ-
ɧɢɦɚɧɢɢ. 
ɉɪɢɜɨɞɢɬɶ ɩɪɢɦɟɪɵ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨ-
ɛɵɬɢɣ. ɇɚɯɨɞɢɬɶ 
ɜɟɪɨɹɬɧɨɫɬɶ ɫɭɦɦɵ 
ɧɟɫɨɜɦɟɫɬɧɵɯ ɫɨ-
ɛɵɬɢɣ. 
ɇɚɯɨɞɢɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɫɭɦɦɵ ɩɪɨɢɡ-
ɜɨɥɶɧɵɯ ɫɨɛɵɬɢɣ. 
ɂɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɟ ɨɛ ɭɫɥɨɜɧɨɣ ɜɟ-

65 Cɨɛɵɬɢɹ 1 

66 Ʉɨɦɛɢɧɚɰɢɹ ɫɨɛɵ-
ɬɢɣ. ɉɪɨɬɢɜɨɩɨɥɨɠ-
ɧɨɟ ɫɨɛɵɬɢɟ 

 

 

2 

67 ȼɟɪɨɹɬɧɨɫɬɶ ɫɨɛɵ-
ɬɢɹ 

 

2 

68 ɋɥɨɠɟɧɢɟ ɜɟɪɨɹɬɧɨ-
ɫɬɟɣ 

 

2 

69 ɇɟɡɚɜɢɫɢɦɵɟ ɫɨɛɵ-
ɬɢɹ. ɍɦɧɨɠɟɧɢɟ ɜɟ-
ɪɨɹɬɧɨɫɬɟɣ 

 

 

2 

70 ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɜɟ-
ɪɨɹɬɧɨɫɬɶ 

 

2 
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ɪɨɹɬɧɨɫɬɢ ɫɨɛɵɬɢɣ. 
Ɂɧɚɬɶ ɫɬɪɨɝɨɟ ɨɩɪɟ-
ɞɟɥɟɧɢɟ ɧɟɡɚɜɢɫɢ-
ɦɨɫɬɢ ɞɜɭɯ ɫɨɛɵ-
ɬɢɣ. 
ɂɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟ-
ɧɢɟ ɨ ɧɟɡɚɜɢɫɢɦɨ-
ɫɬɢ ɫɨɛɵɬɢɣ ɢ 
ɧɚɯɨɞɢɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ 
ɧɚɫɬɭɩɥɟɧɢɹ ɬɚɤɢɯ 
ɫɨɛɵɬɢɣ. 
ȼɵɱɢɫɥɹɬɶ ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɱɢɫɥɚ 
ɭɫɩɟɯɨɜ ɜ ɢɫɩɵɬɚ-
ɧɢɹɯ Ȼɟɪɧɭɥɥɢ 

Ƚɥɚɜɚ XIII. ɋɬɚɬɢɫɬɢɤɚ 9 Ɂɧɚɬɶ ɩɨɧɹɬɢɟ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, 
ɩɪɟɞɫɬɚɜɥɹɬɶ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ 
ɞɢɫɤɪɟɬɧɨɣ ɫɥɭɱɚɣ-
ɧɨɣ ɜɟɥɢɱɢɧɵ ɜ ɜɢɞɟ 
ɱɚɫɬɨɬɧɨɣ ɬɚɛɥɢɰɵ, 
ɩɨɥɢɝɨɧɚ ɱɚɫɬɨɬ (ɨɬ-
ɧɨɫɢɬɟɥɶɧɵɯ ɱɚɫɬɨɬ). 
ɉɪɟɞɫɬɚɜɥɹɬɶ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɣ ɧɟ-
ɩɪɟɪɵɜɧɨɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ ɩɪɟɞɫɬɚɜ-
ɥɹɬɶ ɜ ɜɢɞɟ ɱɚɫɬɨɬɧɨɣ 
ɬɚɛɥɢɰɵ ɢ ɝɢɫɬɨɝɪɚɦ-
ɦɵ. Ɂɧɚɬɶ ɩɨɧɹɬɢɟ ɝɟ-
ɧɟɪɚɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨ-
ɫɬɢ ɢ ɜɵɛɨɪɤɢ. ɉɪɢ-
ɜɨɞɢɬɶ ɩɪɢɦɟɪɵ ɪɟ-
ɩɪɟɡɟɧɬɚɬɢɜɧɵɯ ɜɵ-

71 ɋɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢ-
ɧɵ 

 

2 

72 ɐɟɧɬɪɚɥɶɧɵɟ ɬɟɧ-
ɞɟɧɰɢɢ 

 

2 

73 Ɇɟɪɵ ɪɚɡɛɪɨɫɚ 3 
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ɛɨɪɨɤ ɡɧɚɱɟɧɢɣ ɫɥɭ-
ɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. 
Ɂɧɚɬɶ ɨɫɧɨɜɧɵɟ ɰɟɧ-
ɬɪɚɥɶɧɵɟ ɬɟɧɞɟɧɰɢɢ: 
ɦɨɞɭ, ɦɟɞɢɚɧɭ, ɫɪɟɞ-
ɧɟɟ. ɇɚɯɨɞɢɬɶ ɰɟɧ-
ɬɪɚɥɶɧɵɟ ɬɟɧɞɟɧɰɢɢ 
ɭɱɟɛɧɵɯ ɜɵɛɨɪɨɤ. 
Ɂɧɚɬɶ, ɤɚɤɚɹ ɢɡ ɰɟɧ-
ɬɪɚɥɶɧɵɯ ɬɟɧɞɟɧɰɢɣ 
ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɜɨ-
ɤɭɩɧɨɫɬɶ. ɂɦɟɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɚ-
ɬɟɦɚɬɢɱɟɫɤɨɦ ɨɠɢɞɚ-
ɧɢɢ. ȼɵɱɢɫɥɹɬɶ ɡɧɚ-
ɱɟɧɢɟ  
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɠɢɞɚɧɢɹ ɫɥɭɱɚɣ-
ɧɨɣ ɜɟɥɢɱɢɧɵ ɫ ɤɨ-
ɧɟɱɧɵɦ ɱɢɫɥɨɦ ɡɧɚ-
ɱɟɧɢɣ. Ɂɧɚɬɶ ɨɫɧɨɜ-
ɧɵɟ ɦɟɪɵ ɪɚɡɛɪɨɫɚ 
ɡɧɚɱɟɧɢɣ ɫɥɭɱɚɣɧɨɣ 
ɜɟɥɢɱɢɧɵ:  ɪɚɡɦɚɯ, 
ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɪɟɞ-
ɧɟɝɨ ɢ ɞɢɫɩɟɪɫɢɸ. 
ɇɚɯɨɞɢɬɶ ɦɟɪɵ ɪɚɡ-
ɛɪɨɫɚ ɫɥɭɱɚɣɧɨɣ ɜɟ-
ɥɢɱɢɧɵ ɫ ɧɟɛɨɥɶ-
ɲɢɦ ɱɢɫɥɨɦ ɪɚɡ-
ɥɢɱɧɵɯ ɟё ɡɧɚɱɟɧɢɣ 

ɂɬɨɝɨɜɨɟ ɩɨɜɬɨɪɟɧɢɟ ɤɭɪɫɚ 
ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ 

 

 

26 
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ɍɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɬ 

1. Ⱥɥɢɦɨɜ ɒ. Ⱥ., Ʉɨɥɹɝɢɧ ɘ. Ɇ., Ɍɤɚɱёɜɚ Ɇ. ȼ. ɢ ɞɪ. Ⱥɥ-
ɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 10—11 ɤɥɚɫɫɵ. 
Ȼɚɡɨɜɵɣ ɢ ɭɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɧɢ 

2. ɒɚɛɭɧɢɧ Ɇ. ɂ., Ɍɤɚɱёɜɚ Ɇ. ȼ., Ɏёɞɨɪɨɜɚ  ɇ. ȿ. ɢ ɞɪ. Ⱥɥ-
ɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. Ⱦɢɞɚɤɬɢɱɟɫɤɢɟ 
ɦɚɬɟɪɢɚɥɵ. 10 ɤɥɚɫɫ. Ȼɚɡɨɜɵɣ ɢ ɭɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɧɢ 

3. Ɍɤɚɱёɜɚ Ɇ. ȼ., Ɏёɞɨɪɨɜɚ ɇ. ȿ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. Ɍɟɦɚɬɢɱɟɫɤɢɟ ɬɟɫɬɵ. 10 ɤɥɚɫɫ. Ȼɚɡɨ-
ɜɵɣ ɢ ɭɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɧɢ 

4. Ɏёɞɨɪɨɜɚ ɇ. ȿ. ɂɡɭɱɟɧɢɟ ɚɥɝɟɛɪɵ ɢ ɧɚɱɚɥ ɚɧɚɥɢɡɚ. Ʉɧɢ-
ɝɚ ɞɥɹ ɭɱɢɬɟɥɹ. 10—11 ɤɥɚɫɫɵ 

5. ɒɚɛɭɧɢɧ Ɇ. ɂ., Ɍɤɚɱёɜɚ Ɇ. ȼ., Ɏёɞɨɪɨɜɚ  ɇ. ȿ. ɢ ɞɪ. Ⱥɥ-
ɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. Ⱦɢɞɚɤɬɢɱɟɫɤɢɟ 
ɦɚɬɟɪɢɚɥɵ. 11 ɤɥɚɫɫ. Ȼɚɡɨɜɵɣ ɢ ɭɝɥɭɛɥёɧɧɵɣ ɭɪɨɜɧɢ 

6. Ɍɤɚɱёɜɚ Ɇ. ȼ. Ⱥɥɝɟɛɪɚ ɢ ɧɚɱɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢ-
ɡɚ. Ɍɟɦɚɬɢɱɟɫɤɢɟ ɬɟɫɬɵ. 11 ɤɥɚɫɫ. Ȼɚɡɨɜɵɣ ɢ ɭɝɥɭɛɥёɧ-
ɧɵɣ ɭɪɨɜɧɢ 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɥɢɬɟɪɚɬɭɪɚ 
1. Ⱥɝɚɯɚɧɨɜ ɇ. ɏ. Ɇɚɬɟɦɚɬɢɤɚ. Ɋɚɣɨɧɧɵɟ ɨɥɢɦɩɢɚɞɵ:  

6—11 ɤɥɚɫɫɵ / ɇ. ɏ. Ⱥɝɚɯɚɧɨɜ, Ɉ. Ʉ. ɉɨɞɥɢɩɫɤɢɣ. — 

Ɇ.: ɉɪɨɫɜɟɳɟɧɢɟ, 2010. 
2. Ⱥɥɟɤɫɚɧɞɪɨɜ ɉ. ɋ. ɗɧɰɢɤɥɨɩɟɞɢɹ ɷɥɟɦɟɧɬɚɪɧɨɣ ɦɚɬɟɦɚ-

ɬɢɤɢ. Ʉɧɢɝɚ II. Ⱥɥɝɟɛɪɚ / ɉ. ɋ. Ⱥɥɟɤɫɚɧɞɪɨɜ, Ⱥ. ɂ. Ɇɚɪ-
ɤɭɲɟɜɢɱ, Ⱥ. ə. ɏɢɧɱɢɧ. — Ɇ. — Ʌ.: ȽɂɌɌɅ, 1951. 

3. Ⱥɥɟɤɫɚɧɞɪɨɜ ɉ. ɋ. ɗɧɰɢɤɥɨɩɟɞɢɹ ɷɥɟɦɟɧɬɚɪɧɨɣ ɦɚɬɟɦɚ-
ɬɢɤɢ. Ʉɧɢɝɚ III. Ɏɭɧɤɰɢɢ ɢ ɩɪɟɞɟɥɵ (ɨɫɧɨɜɵ ɚɧɚɥɢɡɚ) / 
ɉ. ɋ. Ⱥɥɟɤɫɚɧɞɪɨɜ, Ⱥ. ɂ. Ɇɚɪɤɭɲɟɜɢɱ, Ⱥ. ə. ɏɢɧɱɢɧ. — 

Ɇ.; Ʌ.: ȽɂɌɌɅ, 1952. 
4. ȼɟɧɬɰɟɥɶ ȿ. ɋ. Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ / ȿ. ɋ. ȼɟɧɬɰɟɥɶ. — 

Ɇ.: Ƚɨɫ. ɢɡɞ-ɜɨ ɮɢɡ.-ɦɚɬ. ɥɢɬ-ɪɵ, 1962. 
5. ȼɢɥɟɣɬɧɟɪ Ƚ. ɏɪɟɫɬɨɦɚɬɢɹ ɩɨ ɢɫɬɨɪɢɢ ɦɚɬɟɦɚɬɢɤɢ /  

Ƚ. ȼɢɥɟɣɬɧɟɪ. — Ɇ.: Ʉɧɢɠɧɵɣ ɞɨɦ «Ʌɢɛɪɨɤɨɦ», 2010. 
6. ȼɢɥɟɧɤɢɧ ɇ. ə. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ / ɇ. ə. ȼɢɥɟɧɤɢɧ. — Ɇ.: 

ɇɚɭɤɚ, 1969. 
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7. Ƚɥɟɣɡɟɪ Ƚ. ɂ. ɂɫɬɨɪɢɹ ɦɚɬɟɦɚɬɢɤɢ ɜ ɲɤɨɥɟ: IX—X ɤɥ.: 
ɩɨɫɨɛɢɟ ɞɥɹ ɭɱɢɬɟɥɟɣ / Ƚ. ɂ. Ƚɥɟɣɡɟɪ. — Ɇ.: ɉɪɨɫɜɟɳɟ-
ɧɢɟ, 1983. 

8. Ƚɧɟɞɟɧɤɨ Ȼ. ȼ. Ɉɱɟɪɤ ɩɨ ɢɫɬɨɪɢɢ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ / 
Ȼ. ȼ. Ƚɧɟɞɟɧɤɨ. — Ɇ.: Ʌɢɛɪɨɤɨɦ, 2013. 

9. Ʉɭɥɚɧɢɧ ȿ. Ⱦ. Ɍɪɢ ɬɵɫɹɱɢ ɤɨɧɤɭɪɫɧɵɯ ɡɚɞɚɱ ɩɨ ɦɚɬɟɦɚ-
ɬɢɤɟ / ȿ. Ⱦ. Ʉɭɥɚɧɢɧ, ȼ. ɉ. ɇɨɪɢɧ, ɋ. ɇ. Ɏɟɞɢɧ,  
ɘ. Ⱥ. ɒɟɜɱɟɧɤɨ. — Ɇ.: Ⱥɣɪɢɫ-ɩɪɟɫɫ, 2003. 
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13. ɉɥɨɬɰɤɢɣ Ⱥ. ȼɟɪɨɹɬɧɨɫɬɶ ɜ ɡɚɞɚɱɚɯ ɞɥɹ ɲɤɨɥɶɧɢɤɨɜ / Ⱥ. 
ɉɥɨɬɰɤɢɣ. — Ɇ., 1996. 

14. Ɋɟɧɶɢ Ⱥ. Ɍɪɢɥɨɝɢɹ ɨ ɦɚɬɟɦɚɬɢɤɟ / Ⱥ. Ɋɟɧɶɢ. — Ɇ.: Ɇɢɪ, 
1980. 

15. ɋɚɞɨɜɧɢɱɢɣ ɘ. ȼ. Ɇɚɬɟɦɚɬɢɤɚ. Ɍɟɦɚɬɢɱɟɫɤɚɹ ɩɨɞɝɨɬɨɜ-
ɤɚ ɤ ȿȽɗ / ɘ. ȼ. ɋɚɞɨɜɧɢɱɢɣ. — Ɇ.: ɂɥɟɤɫɚ, 2011. 

16. ɋɟɪɝɟɟɜ ɂ. ɇ. ȿȽɗ. Ɇɚɬɟɦɚɬɢɤɚ. Ɂɚɞɚɧɢɹ ɬɢɩɚ ɋ /  
ɂ. ɇ. ɋɟɪɝɟɟɜ. — Ɇ.: ɗɤɡɚɦɟɧ, 2009. 

17. ɏɚɥɚɦɚɣɡɟɪ Ⱥ. ə. Ʉɨɦɛɢɧɚɬɨɪɢɤɚ ɢ ɛɢɧɨɦ ɇɶɸɬɨɧɚ /  
Ⱥ. ə. ɏɚɥɚɦɚɣɡɟɪ. — Ɇ.: ɉɪɨɫɜɟɳɟɧɢɟ, 1980. 
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ɞɥɹ ɭɱɚɳɢɯɫɹ 10—11 ɤɥ. / Ʌ. ɉ. ɒɢɛɚɫɨɜ, Ɂ. Ɏ. ɒɢɛɚ-
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ɂɧɬɟɪɧɟɬ-ɛɢɛɥɢɨɬɟɤɢ 
1. ɂɧɬɟɪɧɟɬ-ɛɢɛɥɢɨɬɟɤɚ ɫɚɣɬɚ Ɇɨɫɤɨɜɫɤɨɝɨ ɰɟɧɬɪɚ ɧɟɩɪɟ-

ɪɵɜɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ. 
http://ilib.mccme.ru/  

2. Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɷɬɸɞɵ. 
http://etudes.ru  

3. ɇɚɭɱɧɨ-ɩɨɩɭɥɹɪɧɵɣ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɠɭɪɧɚɥ 
«Ʉɜɚɧɬ». 
http://kvant.mccme.ru/  

4. ɗɥɟɤɬɪɨɧɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɉɨɩɟɱɢɬɟɥɶɫɤɨɝɨ ɫɨɜɟɬɚ ɦɟɯɚ-
ɧɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɮɚɤɭɥɶɬɟɬɚ Ɇɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭ-
ɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ. 
http://lib.mexmat.ru/books/3275  
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