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ɋɨɞɟɪɠɚɧɢɟ 

1. ɉɟɪɟɱɟɧɶ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

2. Ɉɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɧɚ ɪɚɡ-
ɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ 

3. Ɍɢɩɨɜɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɚɞɚɧɢɹ ɢɥɢ ɢɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɨɰɟɧɤɢ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢ-
ɡɭɸɳɢɟ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨ-
ɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 

4. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚ-
ɧɢɣ, ɭɦɟɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚ-
ɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ 

 



1.ɉɟɪɟɱɟɧɶ ɤɨɦɩɟɬɟɧɰɢɣ ɫ ɭɤɚɡɚɧɢɟɦ ɷɬɚɩɨɜ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɨɫɜɨɟɧɢɹ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 
Ʉɨɞɵ 

ɤɨɦɩɟɬɟɧ-
ɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɤɨɦɩɟɬɟɧɰɢɢ 

ɋɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɤɨɦɩɟɬɟɧɰɢɢ (ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ ɨɛɭɱɚɸɳɢɣɫɹ 

ɞɨɥɠɟɧ ɡɧɚɬɶ, ɭɦɟɬɶ, ɜɥɚɞɟɬɶ) 

ɗɬɚɩɵ 
ɮɨɪɦɢɪɨ-

ɜɚɧɢɹ 
ɤɨɦɩɟɬɟɧ-
ɰɢɢ ɜ ɩɪɨ-
ɰɟɫɫɟ ɨɫ-
ɜɨɟɧɢɹ 
ɈɉɈɉ 

(ɫɟɦɟɫɬɪ) 

ȼɢɞɵ ɡɚɧɹ-
ɬɢɣ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

Ɉɰɟɧɨɱɧɵɟ ɫɪɟɞɫɬɜɚ 
ɫɮɨɪɦɢɪɨɜɚɧɧɨɫɬɢ ɤɨɦ-

ɩɟɬɟɧɰɢɢ 

ɈɉɄ-3 ɝɨɬɨɜɧɨɫɬɶ 
ɩɪɢɦɟɧɹɬɶ ɫɢɫ-
ɬɟɦɭ ɮɭɧɞɚɦɟɧ-
ɬɚɥɶɧɵɯ ɡɧɚɧɢɣ 
(ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɯ, ɟɫɬɟɫɬ-
ɜɟɧɧɨɧɚɭɱɧɵɯ, 
ɢɧɠɟɧɟɪɧɵɯ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ) 
ɞɥɹ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɢ, ɮɨɪɦɭ-
ɥɢɪɨɜɚɧɢɹ ɢ 
ɪɟɲɟɧɢɹ ɬɟɯɧɢ-
ɱɟɫɤɢɯ ɢ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɛɥɟɦ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɦɚɲɢɧ ɢ 
ɤɨɦɩɥɟɤɫɨɜ 

Ɂɧɚɟɬ: -ɪɟɚɤɰɢɢ ɫɜɹɡɟɣ, ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ 
ɩɥɨɫɤɨɣ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦ ɫɢɥ, ɬɟɨɪɢɢ 
ɩɚɪ ɫɢɥ; ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɱɤɢ, 
ɱɚɫɬɧɵɯ ɢ ɨɛɳɢɯ ɫɥɭɱɚɟɜ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɢ 
ɬɜɟɪɞɨɝɨ ɬɟɥɚ; ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ; ɨɛɳɢɟ ɬɟɨɪɟɦɵ ɞɢɧɚɦɢɤɢ; ɬɟɨ-
ɪɢɸ ɭɞɚɪɚ. 

 

3 ɡɚɧɹɬɢɹ ɥɟɤ-
ɰɢɨɧɧɨɝɨ ɢ 
ɩɪɚɤɬɢɱɟɫɤɨ-
ɝɨ ɬɢɩɚ 

ɪɟɲɟɧɢɟ ɡɚɞɚɱ; ɬɟɫɬɢɪɨɜɚ-
ɧɢɟ, ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

ɍɦɟɟɬ: – ɩɪɢɜɨɞɢɬɶ ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨɫɬɟɣɲɟɦɭ 
ɜɢɞɭ; ɫɨɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ; 
ɧɚɯɨɞɢɬɶ ɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɬɟɥ ɩɪɨ-
ɫɬɟɣɲɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵɱɢɫɥɹɬɶ ɫɤɨɪɨɫɬɢ ɢ 
ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶ-
ɧɨɦ, ɜɪɚɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɦ ɞɜɢ-
ɠɟɧɢɹɯ; ɫɨɫɬɚɜɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɩɥɨɫɤɨɩɚɪɚɥ-
ɥɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ; ɩɪɢɦɟɧɹɬɶ 
ɨɛɳɢɟ ɬɟɨɪɟɦɵ ɞɢɧɚɦɢɤɢ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɜɢ-
ɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ; ɢɫɫɥɟɞɨɜɚɬɶ ɪɚɜɧɨɜɟɫɢɟ ɬɟɥ ɫ ɩɨɦɨɳɶɸ 
ɩɪɢɧɰɢɩɚ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ; ɜɵɛɢɪɚɬɶ 

3 ɡɚɧɹɬɢɹ ɥɟɤ-
ɰɢɨɧɧɨɝɨ ɢ 
ɩɪɚɤɬɢɱɟɫɤɨ-
ɝɨ ɬɢɩɚ 

ɪɟɲɟɧɢɟ ɡɚɞɚɱ; ɬɟɫɬɢɪɨɜɚ-
ɧɢɟ, ɫɨɛɟɫɟɞɨɜɚɧɢɟ 



ɪɚɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɚɩɪɚɜ-
ɥɟɧɧɵɯ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 
ȼɥɚɞɟɟɬ: ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɫɢɥ ɜ ɷɤɜɢ-
ɜɚɥɟɧɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɜ-
ɧɨɜɟɫɢɹ ɫɢɫɬɟɦ ɫɢɥ; ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ ɬɟɥ; ɨɩɪɟɞɟɥɟɧɢɟɦ ɩɪɢ-
ɥɨɠɟɧɧɵɯ ɤ ɬɟɥɭ (ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ) 
ɫɢɥ ɩɨ ɡɚɞɚɧɧɨɦɭ ɞɜɢɠɟɧɢɸ; ɨɩɪɟɞɟɥɟɧɢɟ ɞɜɢ-
ɠɟɧɢɹ ɬɟɥɚ (ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ) ɩɨ ɡɚ-
ɞɚɧɧɵɦ ɫɢɥɚɦ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨ-
ɞɢɬ ɞɜɢɠɟɧɢɟ. 

3 ɡɚɧɹɬɢɹ ɥɟɤ-
ɰɢɨɧɧɨɝɨ ɢ 
ɩɪɚɤɬɢɱɟɫɤɨ-
ɝɨ ɬɢɩɚ 

ɪɟɲɟɧɢɟ ɡɚɞɚɱ; ɬɟɫɬɢɪɨɜɚ-
ɧɢɟ, ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

    

Ʉɨɦɩɟɬɟɧɰɢɹ ɈɉɄ-3 ɬɚɤɠɟ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɯɨɞɟ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧ: Эɤɨɧɨɦɢɤɚ ɩɪɟɞɩɪɢɹɬɢɹ, Ɇɚɬɟɦɚɬɢɤɚ, Ɏɢɡɢɤɚ, ɏɢɦɢɹ, ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ, Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ, Ⱦɟɬɚɥɢ ɦɚɲɢɧ ɢ ɨɫɧɨɜɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ, Ƚɢɞɪɚɜɥɢɤɚ ɢ ɝɢɞɪɨɩɧɟɜɦɨɩɪɢɜɨɞ, Ɍɟɩɥɨɬɟɯɧɢɤɚ, Ɇɚ-
ɬɟɪɢɚɥɨɜɟɞɟɧɢɟ. Ɍɟɯɧɨɥɨɝɢɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, Ɉɛɳɚɹ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ ɢ ɷɥɟɤɬɪɨɧɢɤɚ, Ɇɟɬɪɨɥɨɝɢɹ, ɫɬɚɧɞɚɪɬɢɡɚɰɢɹ ɢ ɫɟɪɬɢɮɢ-
ɤɚɰɢɹ, Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɢɥɨɜɵɟ ɚɝɪɟɝɚɬɵ, 
Ɍɟɯɧɢɱɟɫɤɢɣ ɫɟɪɜɢɫ ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɚɜɬɨɦɨɛɢɥɟɣ, Эɥɟɤɬɪɨɬɟɯɧɢɤɚ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɍɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɋɢɫɬɟɦɚ ɫɧɚɛɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ, Ⱥɜ-
ɬɨɫɟɪɜɢɫ ɢ ɮɢɪɦɟɧɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ, Ʌɨɝɢɫɬɢɤɚ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɫɟɪɜɢɫɟ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɍɩɪɚɜɥɟɧɢɟ ɡɚɩɚɫɚɦɢ, 

ɍɱɟɛɧɚɹ ɩɪɚɤɬɢɤɚ ɩɨ ɩɨɥɭɱɟɧɢɸ ɩɟɪɜɢɱɧɵɯ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ, ɜ ɬ.ɱ. ɩɟɪɜɢɱɧɵɯ ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɍɱɟɛɧɚɹ ɩɪɚɤɬɢɤɚ: Ɉɫɧɨɜɵ ɭɩɪɚɜɥɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹɦɢ, ɍɱɟɛɧɚɹ ɩɪɚɤɬɢɤɚ: ɋɟɪɜɢɫɧɚɹ,  

 

 

 

 



2.Ɉɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ 
ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ ɮɨɪɦɢɪɨɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢ-
ɜɚɧɢɹ 

                                 ɉɟɪɟɱɟɧɶ ɨɰɟɧɨɱɧɵɯ ɫɪɟɞɫɬɜ 

№ 
ɩ/ɩ 

ɇаиɦɟɧɨɜаɧиɟ 
ɨɰɟɧɨɱɧɨɝɨ 

ɫɪɟɞɫɬɜа 

Кɪаɬɤая ɯаɪаɤɬɟɪиɫɬиɤа ɨɰɟɧɨɱɧɨɝɨ ɫɪɟɞ-
ɫɬɜа 

ɉɪɟɞɫɬаɜɥɟɧиɟ ɨɰɟ-
ɧɨɱɧɨɝɨ ɫɪɟɞɫɬɜа ɜ 

ФɈС  
1 ȼɯɨɞɧɨɣ ɤɨɧ-

ɬɪɨɥɶ  
ɋɪɟɞɫɬɜɨ ɤɨɧɬɪɨɥɹ ɨɫɬɚɬɨɱɧɵɯ ɡɧɚɧɢɣ ɭɫɜɨɟɧ-

ɧɨɝɨ ɪɚɧɟɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɦɟɠɧɵɯ ɞɢɫ-
ɰɢɩɥɢɧ  

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ 
ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɡɧɚɧɢɣ  

2 ɋɨɛɟɫɟɞɨɜɚɧɢɟ ɋɪɟɞɫɬɜɨ ɤɨɧɬɪɨɥɹ, ɨɪɝɚɧɢɡɨɜɚɧɧɨɟ ɤɚɤ 
 Ⱥ ɰɢɢɚɥɶɧɚɹ ɛɟɫɟɞɚ ɩɟɞɚɝɨɝɢɱɟɫɤɨɝɨ ɪɚɛɨɬ-
ɧɢɤɚ ɫ ɨɛɭɱɚɸɳɢɦɫɹ ɧɚ ɬɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɡɭ-
ɱɚɟɦɨɣ ɞɢɫɰɢɩɥɢɧɨɣ, ɢ ɪɚɫɫɱɢɬɚɧɧɨɟ ɧɚ ɜɵɹɫ-
ɧɟɧɢɟ ɨɛɴɟɦɚ ɡɧɚɧɢɣ ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɨ ɨɩɪɟɞɟ-
ɥɟɧɧɨɦɭ ɪɚɡɞɟɥɭ, ɬɟɦɟ, ɩɪɨɛɥɟɦɟ ɢ ɬ.ɩ. 

Ʉɨɦɩɥɟɤɬ ɜɨɩɪɨɫɨɜ 
ɞɥɹ ɭɫɬɧɨɝɨ ɨɩɪɨɫɚ 
ɫɬɭɞɟɧɬɨɜ.  
 

3 Ɋɚɡɧɨɭɪɨɜɧɟɜɵɟ 
ɡɚɞɚɱɢ ɢ ɡɚɞɚɧɢɹ 

Ɋɚɡɥɢɱɚɸɬ ɡɚɞɚɱɢ ɢ ɡɚɞɚɧɢɹ: 
ɚ) ɪɟɩɪɨɞɭɤɬɢɜɧɨɝɨ ɭɪɨɜɧɹ, ɩɨɡɜɨɥɹɸɳɢɟ 

ɨɰɟɧɢɜɚɬɶ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ  ɡɧɚɧɢɟ ɮɚɤɬɢɱɟ-
ɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɛɚɡɨɜɵɟ ɩɨɧɹɬɢɹ, ɚɥɝɨɪɢɬɦɵ, 
ɮɚɤɬɵ) ɢ ɭɦɟɧɢɟ ɩɪɚɜɢɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟ-
ɰɢɚɥɶɧɵɟ ɬɟɪɦɢɧɵ ɢ ɩɨɧɹɬɢɹ, ɭɡɧɚɜɚɧɢɟ ɨɛɴ-
ɟɤɬɨɜ ɢɡɭɱɟɧɢɹ ɜ ɪɚɦɤɚɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɞɟ-
ɥɚ ɞɢɫɰɢɩɥɢɧɵ; 

ɛ) ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɭɪɨɜɧɹ, ɩɨɡɜɨɥɹɸ-
ɳɢɟ ɨɰɟɧɢɜɚɬɶ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɭɦɟɧɢɹ ɫɢɧ-
ɬɟɡɢɪɨɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ, ɨɛɨɛɳɚɬɶ ɮɚɤɬɢɱɟ-
ɫɤɢɣ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɫ ɮɨɪɦɭɥɢɪɨ-
ɜɚɧɢɟɦ ɤɨɧɤɪɟɬɧɵɯ ɜɵɜɨɞɨɜ, ɭɫɬɚɧɨɜɥɟɧɢɟɦ 
ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ; 

ɜ) ɬɜɨɪɱɟɫɤɨɝɨ ɭɪɨɜɧɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟ-
ɧɢɜɚɬɶ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɬɶ ɭɦɟɧɢɹ, ɢɧɬɟɝɪɢɪɨ-
ɜɚɬɶ ɡɧɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ, ɚɪɝɭɦɟɧɬɢɪɨ-
ɜɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ ɬɨɱɤɭ ɡɪɟɧɢɹ. 

Ʉɨɦɩɥɟɤɬ ɪɚɡɧɨ-
ɭɪɨɜɧɟɜɵɯ ɡɚɞɚɱ ɢ 
ɡɚɞɚɧɢɣ  

4 Ɍɟɫɬ ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɯ ɡɚɞɚɧɢɣ, ɩɨɡɜɨ-
ɥɹɸщɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɞɭɪɭ ɢɡɦɟɪɟ-
ɧɢɹ ɭɪɨɜɧɹ ɡɧɚɧɢɣ ɢ ɭɦɟɧɢɣ ɨɛɭɱɚɸщɟɝɨɫɹ. 

Фɨɧɞ ɬɟɫɬɨɜɵɯ ɡɚɞɚ-
ɧɢɣ 

 



      ɉɪɨɝɪɚɦɦɚ ɨɰɟɧɢɜɚɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɤɨɦɩɟɬɟɧɰɢɢ ɩɨ ɞɢɫɰɢɩɥɢɧɟ: 

№  Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɦɨɞɭɥɢ, ɪɚɡɞɟɥɵ (ɬɟɦɵ) ɞɢɫɰɢ-
ɩɥɢɧɵ 

Ʉɨɞ ɤɨɧɬɪɨɥɢ-
ɪɭɟɦɨɣ ɤɨɦɩɟ-

ɬɟɧɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɰɟɧɨɱɧɨɝɨ 
ɫɪɟɞɫɬɜɚ 

1 Ɍɟɦɚ 1. ȼɜɟɞɟɧɢɟ   ɉɪɟɞɦɟɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢ-
ɤɢ. ɋɬɚɬɢɤɚ. Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ.   ɉɨɧɹɬɢɟ ɫɢɥɵ 
Ⱥɤɫɢɨɦɵ ɫɬɚɬɢɤɢ. ɋɜɹɡɢ ɢ ɪɟɚɤɰɢɢ ɫɜɹɡɟɣ. ɋɢɫɬɟɦɚ 
ɫɯɨɞɹɳɢɯɫɹ ɫɢɥ. Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɫɬɟɦɵ ɫɯɨ-
ɞɹɳɢɯɫɹ ɫɢɥ.   

ɈɉɄ-3 

 
ȼɯɨɞɧɨɣ ɤɨɧ-

ɬɪɨɥɶ, ɪɟɲɟɧɢɟ 
ɡɚɞɚɱ, ɫɨɛɟɫɟ-

ɞɨɜɚɧɢɟ  

2 Ɍɟɦɚ 2 ɉɨɧɹɬɢɟ ɦɨɦɟɧɬɚ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ 
ɢ ɨɫɢ, ɩɚɪɵ ɫɢɥ. ɋɥɨɠɟɧɢɟ ɩɚɪ ɫɢɥ. ɍɫɥɨɜɢɹ ɪɚɜɧɨ-
ɜɟɫɢɹ ɫɢɫɬɟɦɵ ɩɚɪ ɫɢɥ.Ɍɟɦɚ 3.  Ɇɟɬɨɞɵ ɩɪɟɨɛɪɚɡɨ-
ɜɚɧɢɹ ɫɢɫɬɟɦ ɫɢɥ. ɉɪɢɜɟɞɟɧɢɟ ɫɢɥɵ ɤ ɞɚɧɧɨɦɭ ɰɟɧ-
ɬɪɭ. ɉɪɢɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɢɥ ɤ ɞɚɧ-
ɧɨɦɭ ɰɟɧɬɪɭ (ɨɫɧɨɜɧɚɹ ɬɟɨɪɟɦɚ ɫɬɚɬɢɤɢ). Ƚɥɚɜɧɵɣ 
ɜɟɤɬɨɪ ɢ ɝɥɚɜɧɵɣ ɦɨɦɟɧɬ ɫɢɫɬɟɦɵ ɫɢɥ 

ɈɉɄ-3 

 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

3 Ɍɟɦɚ 4.  ɍɫɥɨɜɢɹ ɢ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɬɜɟɪɞɵɯ 
ɬɟɥ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɫɢɥ. Ɍɟɨɪɟɦɚ 
ȼɚɪɢɧɶɨɧɚ ɨ ɦɨɦɟɧɬɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ. 

ɈɉɄ-3 

 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

4 Ɍɟɦɚ 5.  ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɟɝɨ ɤɨɨɪɞɢ-
ɧɚɬɵ ɉɪɢɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ ɤ ɪɚɜ-
ɧɨɞɟɣɫɬɜɭɸɳɟɣ ɐɟɧɬɪ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ.   ɐɟɧɬɪ 
ɬɹɠɟɫɬɢ ɩɪɨɫɬɟɣɲɢɯ ɮɢɝɭɪ 

ɈɉɄ-3 

 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɢ, 
ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɩɨ ɪɚɡɞɟɥɭ 
«ɋɬɚɬɢɤɚ» 

5 Ɍɟɦɚ 6. Ʉɢɧɟɦɚɬɢɤɚ. ɉɪɟɞɦɟɬ ɤɢɧɟɦɚɬɢɤɢ. ɋɩɨɫɨɛɵ 
ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ. ɋɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱ-
ɤɢ. ɉɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. Ɍɟɨɪɟ-
ɦɚ ɨ ɬɪɚɟɤɬɨɪɢɹɯ, ɫɤɨɪɨɫɬɹɯ ɢ ɭɫɤɨɪɟɧɢɹɯ ɬɨɱɟɤ 
ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ 

ɈɉɄ-3 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

6 Ɍɟɦɚ 7.  ȼɪɚɳɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠ-
ɧɨɣ ɨɫɢ. ɍɪɚɜɧɟɧɢɟ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɜɟɪ-
ɞɨɝɨ ɬɟɥɚ. ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɢ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ 
ɬɟɥɚ. ɋɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ, 
ɜɪɚɳɚɸɳɟɝɨɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ. 

ɈɉɄ-3 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

7 Ɍɟɦɚ 8.  ɉɥɨɫɤɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɞɜɢɠɟ-
ɧɢɟ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ ɜ ɟɟ ɩɥɨɫɤɨɫɬɢ. ɋɤɨɪɨɫɬɶ ɢ ɭɫ-
ɤɨɪɟɧɢɟ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ 

ɈɉɄ-3 Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

8 Ɍɟɦɚ 9.  Ⱥɛɫɨɥɸɬɧɨɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ 
ɬɨɱɤɢ. Ɍɟɨɪɟɦɚ ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɩɪɢ ɫɥɨɠɧɨɦ 
ɞɜɢɠɟɧɢɢ. Ɍɟɨɪɟɦɚ Ʉɨɪɢɨɥɢɫɚ ɨ ɫɥɨɠɟɧɢɢ ɭɫɤɨɪɟ-
ɧɢɣ. Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɤɨɪɟɧɢɹ Ʉɨɪɢɨɥɢɫɚ. Ɍɟɦɚ 

10.ɋɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 

ɈɉɄ-3   

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ. 
Ɍɟɫɬɢɪɨɜɚɧɢɟ 

ɩɨ ɪɚɡɞɟɥɭ ɤɢ-
ɧɟɦɚɬɢɤɚ  

9 Ɍɟɦɚ 11.Ⱦɢɧɚɦɢɤɚ. ɉɪɟɞɦɟɬ ɞɢɧɚɦɢɤɢ. Ɂɚɤɨɧɵ ɦɟ-
ɯɚɧɢɤɢ Ƚɚɥɢɥɟɹ-ɇɶɸɬɨɧɚ. ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ 
 Ⱥɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. Ɂɚɞɚɱɢ ɞɢɧɚɦɢɤɢ. Ɍɟɦɚ 12. 
ɉɪɹɦɨɥɢɧɟɣɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 

ɈɉɄ-3 
Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

10 Ɍɟɦɚ 13. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ. Ⱦɢɮɮɟɪɟɧɰɢɚɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 
Ɍɟɦɚ 14. Ʉɨɥɢɱɟɫɬɜɨ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 
ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ . Ɍɟɦɚ 15.Ɇɨɦɟɧɬ ɤɨɥɢɱɟ-
ɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɈɉɄ-3 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 



ɰɟɧɬɪɚ ɢ ɨɫɢ.  
11 Ɍɟɦɚ 16. Ɉɛɳɢɟ ɬɟɨɪɟɦɵ ɞɢɧɚɦɢɤɢ Ɍɟɨɪɟɦɵ ɨɛ ɢɡ-

ɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 
ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ɍɟɦɚ 17. Ɍɟɨɪɟɦɚ ɨ ɞɜɢ-
ɠɟɧɢɢ ɰɟɧɬɪɚ ɦɚɫɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ɍɟɦɚ 18. 

Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ  

ɈɉɄ-3 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

12 Ɍɟɦɚ 19. Ɍɟɨɪɟɦɚ ɨɛ ɢɡɦɟɧɟɧɢɢ ɦɨɦɟɧɬɚ ɤɨɥɢɱɟɫɬɜɚ 
ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. Ɍɟɦɚ β0.Ɍɟɨɪɟɦɵ ɨɛ 
ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɚɬɟɪɢɚɥɶɧɨɣ 
ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɈɉɄ-3 

 Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

13 Ɍɟɦɚ 21. Ʉɢɧɟɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫ-
ɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɢ ɨɫɢ. Ɍɟɨɪɟɦɚ ɨɛ ɢɡɦɟ-
ɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ Ɍɟɦɚ 22. Ɋɚɛɨɬɚ ɫɢɥɵ. Ɋɚɛɨɬɚ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɭɩ-
ɪɭɝɨɫɬɢ. Ɍɟɦɚ βγ. ɉɨɧɹɬɢɟ ɨ ɫɢɥɨɜɨɦ ɩɨɥɟ ɉɨɬɟɧɰɢ-
ɚɥɶɧɚɹ ɷɧɟɪɝɢɹ. Ɂɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ 

ɈɉɄ-3 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ 

14 Ɍɟɦɚ 24. ɉɪɢɧɰɢɩ Ⱦɚɥɚɦɛɟɪɚ ɞɥɹ ɦɚɬɟɪɢɚɥɶɧɨɣ 
ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. Ɍɟɦɚ 25. Ɇɟɬɨɞ ɤɢ-
ɧɟɬɨɫɬɚɬɢɤɢ. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ 
ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ ɜɪɚɳɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ 
ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ 

ɈɉɄ-3 Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ  

15 Ɍɟɦɚ 26. ɋɜɹɡɢ ɢ ɢɯ ɭɪɚɜɧɟɧɢɹ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɜɹ-
ɡɟɣ. ɂɞɟɚɥɶɧɵɟ ɫɜɹɡɢ ɉɪɢɧɰɢɩ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟ-
ɳɟɧɢɣ. Ɉɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ. 

ɈɉɄ-3 Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ  

16 Ɍɟɦɚ β7. Ɉɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɫɢɫɬɟɦɵ Ɉɛɨɛ-
ɳɟɧɧɵɟ ɫɢɥɵ ɢ ɫɩɨɫɨɛɵ ɢɯ ɜɵɱɢɫɥɟɧɢɹ. Ɍɟɦɚ 28. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ ɜ ɨɛɨɛɳɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ (ɭɪɚɜɧɟ-
ɧɢɟ Ʌɚɝɪɚɧɠɚ ɜɬɨɪɨɝɨ ɪɨɞɚ). Ɍɟɦɚ 29. əɜɥɟɧɢɹ ɭɞɚ-
ɪɚ. Ɍɟɨɪɟɦɚ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɭɞɚɪɟ 

ɈɉɄ-3 Ɋɟɲɟɧɢɟ ɡɚɞɚɱ, 
ɫɨɛɟɫɟɞɨɜɚɧɢɟ, 
ɬɟɫɬɢɪɨɜɚɧɢɟ 

ɩɨ ɪɚɡɞɟɥɭ ɞɢ-
ɧɚɦɢɤɚ. 

 

 ɗɤɡɚɦɟɧ  ȼɨɩɪɨɫɵ ɤ ɷɤ-
ɡɚɦɟɧɭ  

 



Ɉɩɢɫɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɢɜɚɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ   ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɢɯ ɮɨɪɦɢɪɨ-
ɜɚɧɢɹ, ɨɩɢɫɚɧɢɟ ɲɤɚɥ ɨɰɟɧɢɜɚɧɢɹ 

 

Ʉɨɦɩɟɬɟɧɰɢɹ, ɷɬɚɩɵ 
ɨɫɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧ-
ɰɢɢ 

ɉɥɚɧɢɪɭɟɦɵɟ ɪɟ-
ɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ 

ɉɨɤɚɡɚɬɟɥɢ ɢ ɤɪɢɬɟɪɢɢ ɨɰɟɧɢɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɭɱɟɧɢɹ 

ɇɢɠɟ ɩɨɪɨɝɨɜɨɝɨ 
ɭɪɨɜɧɹ 

ɉɨɪɨɝɨɜɵɣ ɭɪɨɜɟɧɶ  
 

ɉɪɨɞɜɢɧɭɬɵɣ ɭɪɨ-
ɜɟɧɶ  

 

ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ 

 

γ ɫɟɦɟɫɬɪ ɁɎɈ 

4,5 ɫɟɦɟɫɬɪ ɈɎɈ 

 ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 
ɯɨɪɨɲɨ ɨɬɥɢɱɧɨ 

ɈɉɄ-3 ɝɨɬɨɜɧɨɫɬɶ 
ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɭ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɡɧɚɧɢɣ (ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɢɯ, ɟɫɬɟɫɬɜɟɧɧɨ-
ɧɚɭɱɧɵɯ, ɢɧɠɟɧɟɪ-
ɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟ-
ɫɤɢɯ) ɞɥɹ ɢɞɟɧɬɢɮɢ-
ɤɚɰɢɢ, ɮɨɪɦɭɥɢɪɨ-
ɜɚɧɢɹ ɢ ɪɟɲɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨ-
ɛɥɟɦ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤ-
ɫɨɜ. 
 

Ɂɧɚɟɬ: ɪɟɚɤɰɢɢ ɫɜɹ-
ɡɟɣ, ɭɫɥɨɜɢɹ ɪɚɜɧɨ-
ɜɟɫɢɹ ɩɥɨɫɤɨɣ ɢ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɢɫ-
ɬɟɦ ɫɢɥ, ɬɟɨɪɢɢ ɩɚɪ 
ɫɢɥ; ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɨɱ-
ɤɢ, ɱɚɫɬɧɵɯ ɢ ɨɛɳɢɯ 
ɫɥɭɱɚɟɜ ɞɜɢɠɟɧɢɹ 
ɬɨɱɤɢ ɢ ɬɜɟɪɞɨɝɨ ɬɟ-
ɥɚ; ɞɢɮɮɟɪɟɧɰɢɚɥɶ-
ɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢ-
ɠɟɧɢɹ ɬɨɱɤɢ; ɨɛɳɢɟ 
ɬɟɨɪɟɦɵ ɞɢɧɚɦɢɤɢ; 
ɬɟɨɪɢɸ ɭɞɚɪɚ. 

 

Ɉɛɭɱɚɸɳɢɣɫɹ ɧɟ ɡɧɚ-
ɟɬ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ, ɩɥɨɯɨ ɨɪɢɟɧɬɢ-
ɪɭɟɬɫɹ ɜ ɧɚɭɱɧɨɣ ɬɟɪ-
ɦɢɧɨɥɨɝɢɢ, ɞɨɩɭɫɤɚɟɬ 
ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɲɢɛ-
ɤɢ. 

Ɉɛɭɱɚɸɳɢɣɫɹ ɢɦɟɟɬ 
ɡɧɚɧɢɹ ɬɨɥɶɤɨ ɨɫ-
ɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
ɧɨ ɧɟ ɭɫɜɨɢɥ ɟɝɨ ɞɟ-
ɬɚɥɟɣ, ɞɨɩɭɫɤɚɟɬ ɧɟ-
ɬɨɱɧɨɫɬɢ, ɧɟɞɨɫɬɚ-
ɬɨɱɧɨ ɩɪɚɜɢɥɶɧɵɟ 
ɮɨɪɦɭɥɢɪɨɜɤɢ, ɧɚ-
ɪɭɲɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɢɡɥɨɠɟɧɢɢ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɦɚɬɟɪɢɚ-
ɥɚ. 

Ɉɛɭɱɚɸɳɢɣɫɹ ɬɜɟɪ-
ɞɨ ɡɧɚɟɬ ɦɚɬɟɪɢɚɥ, ɧɟ 
ɞɨɩɭɫɤɚɟɬ ɫɭɳɟɫɬ-
ɜɟɧɧɵɯ ɧɟɬɨɱɧɨɫɬɟɣ 
ɜ ɨɬɜɟɬɟ ɧɚ ɜɨɩɪɨɫ. 

Ɉɛɭɱɚɸɳɢɣɫɹ ɡɧɚɟɬ: 
ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ, 
ɡɚɤɨɧɵ, ɬɟɨɪɟɦɵ ɢ 
ɩɪɢɧɰɢɩɵ ɦɟɯɚɧɢɤɢ; 
ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɢ 
ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢ-
ɚɥɶɧɨɣ ɬɨɱɤɢ, ɬɜɟɪ-
ɞɨɝɨ ɬɟɥɚ ɢ ɦɟɯɚɧɢ-
ɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɝɥɭ-
ɛɨɤɨ ɢ ɩɪɨɱɧɨ ɭɫɜɨ-
ɢɥ ɩɪɨɝɪɚɦɦɧɵɣ ɦɚ-
ɬɟɪɢɚɥ, ɢɫɱɟɪɩɵ-
ɜɚɸɳɟ, ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɱɟɬɤɨ ɢ ɥɨɝɢ-
ɱɟɫɤɢ ɫɬɪɨɣɧɨ ɟɝɨ 
ɢɡɥɚɝɚɟɬ, ɧɟ ɡɚɬɪɭɞ-
ɧɹɟɬɫɹ ɫ ɨɬɜɟɬɨɦ ɩɪɢ 
ɜɢɞɨɢɡɦɟɧɟɧɢɢ ɡɚɞɚ-
ɧɢɣ. 

ɍɦɟɟɬ: – ɩɪɢɜɨɞɢɬɶ 
ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨ-

ɇɟ ɭɦɟɟɬ ɩɪɢɜɨɞɢɬɶ 
ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨ-

ȼ ɰɟɥɨɦ ɭɫɩɟɲɧɨɟ, 
ɧɨ ɧɟ ɫɢɫɬɟɦɧɨɟ 

ȼ ɰɟɥɨɦ ɭɫɩɟɲɧɨɟ, 
ɧɨ ɫɨɞɟɪɠɚɳɟɟ ɨɬ-

ɋɮɨɪɦɢɪɨɜɚɧɧɨɟ 
ɭɦɟɧɢɟ ɩɪɢɜɨɞɢɬɶ 



ɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨ-
ɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ; ɧɚɯɨɞɢɬɶ ɩɨɥɨ-
ɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟ-
ɫɬɢ ɬɟɥ ɩɪɨɫɬɟɣɲɟɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵ-
ɱɢɫɥɹɬɶ ɫɤɨɪɨɫɬɢ ɢ 
ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ 
ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨ-
ɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚ-
ɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫ-
ɤɨɩɚɪɚɥɥɟɥɶɧɨɦ 
ɞɜɢɠɟɧɢɹɯ; ɫɨɫɬɚɜ-
ɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮ-
ɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ 
ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ 
ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ; ɩɪɢɦɟɧɹɬɶ ɨɛ-
ɳɢɟ ɬɟɨɪɟɦɵ ɞɢɧɚ-
ɦɢɤɢ ɤ ɢɫɫɥɟɞɨɜɚ-
ɧɢɸ ɞɜɢɠɟɧɢɟ ɦɚɬɟ-
ɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢɥɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ; ɢɫɫɥɟɞɨɜɚɬɶ ɪɚɜ-
ɧɨɜɟɫɢɟ ɬɟɥ ɫ ɩɨɦɨ-
ɳɶɸ ɩɪɢɧɰɢɩɚ ɜɨɡ-
ɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟ-

ɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨ-
ɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ; 
ɧɚɯɨɞɢɬɶ ɩɨɥɨɠɟɧɢɟ 
ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɬɟɥ 
ɩɪɨɫɬɟɣɲɟɣ ɤɨɧɮɢɝɭ-
ɪɚɰɢɢ; ɜɵɱɢɫɥɹɬɶ ɫɤɨ-
ɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɬɨ-
ɱɟɤ ɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚ-
ɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫɤɨ-
ɩɚɪɚɥɥɟɥɶɧɨɦ ɞɜɢɠɟ-
ɧɢɹɯ; ɫɨɫɬɚɜɥɹɬɶ  ɢ 
ɪɟɲɚɬɶ ɞɢɮɮɟɪɟɧɰɢ-
ɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶ-
ɧɨɣ ɬɨɱɤɢ, ɩɨɫɬɭɩɚ-
ɬɟɥɶɧɨɝɨ, ɜɪɚɳɚɬɟɥɶ-
ɧɨɝɨ ɢ ɩɥɨɫɤɨɩɚɪɚɥ-
ɥɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɬɜɟɪɞɨɝɨ ɬɟɥɚ; ɩɪɢɦɟ-
ɧɹɬɶ ɨɛɳɢɟ ɬɟɨɪɟɦɵ 
ɞɢɧɚɦɢɤɢ ɤ ɢɫɫɥɟɞɨ-
ɜɚɧɢɸ ɞɜɢɠɟɧɢɟ ɦɚɬɟ-
ɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢɥɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ; ɢɫɫɥɟɞɨɜɚɬɶ ɪɚɜ-
ɧɨɜɟɫɢɟ ɬɟɥ ɫ ɩɨɦɨ-
ɳɶɸ ɩɪɢɧɰɢɩɚ ɜɨɡ-
ɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟ-
ɧɢɣ; ɞɨɩɭɫɤɚɟɬ ɫɭɳɟ-
ɫɬɜɟɧɧɵɟ ɨɲɢɛɤɢ, ɧɟ-

ɭɦɟɧɢɟ ɩɪɢɜɨɞɢɬɶ 
ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨ-
ɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨ-
ɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ; ɧɚɯɨɞɢɬɶ ɩɨɥɨ-
ɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟ-
ɫɬɢ ɬɟɥ ɩɪɨɫɬɟɣɲɟɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵ-
ɱɢɫɥɹɬɶ ɫɤɨɪɨɫɬɢ ɢ 
ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ 
ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨ-
ɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚ-
ɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫ-
ɤɨɩɚɪɚɥɥɟɥɶɧɨɦ 
ɞɜɢɠɟɧɢɹɯ; ɫɨɫɬɚɜ-
ɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮ-
ɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ 
ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ 
ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ;. ɨɛɳɢɟ ɬɟɨɪɟ-
ɦɵ ɞɢɧɚɦɢɤɢ ɤ ɢɫ-
ɫɥɟɞɨɜɚɧɢɸ ɞɜɢɠɟ-
ɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ 
ɬɨɱɤɢ ɢɥɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ; ɢɫɫɥɟ-
ɞɨɜɚɬɶ ɪɚɜɧɨɜɟɫɢɟ 
ɬɟɥ ɫ ɩɨɦɨɳɶɸ 

ɞɟɥɶɧɵɟ ɩɪɨɛɟɥɵ ɜ 
ɭɦɟɧɢɢ  ɩɪɢɜɨɞɢɬɶ 
ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨ-
ɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨ-
ɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ; ɧɚɯɨɞɢɬɶ ɩɨɥɨ-
ɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟ-
ɫɬɢ ɬɟɥ ɩɪɨɫɬɟɣɲɟɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵ-
ɱɢɫɥɹɬɶ ɫɤɨɪɨɫɬɢ ɢ 
ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ 
ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨ-
ɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚ-
ɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫ-
ɤɨɩɚɪɚɥɥɟɥɶɧɨɦ 
ɞɜɢɠɟɧɢɹɯ; ɫɨɫɬɚɜ-
ɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮ-
ɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ 
ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ 
ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ; ɨɛɳɢɟ ɬɟɨɪɟɦɵ 
ɞɢɧɚɦɢɤɢ ɤ ɢɫɫɥɟɞɨ-
ɜɚɧɢɸ ɞɜɢɠɟɧɢɟ ɦɚ-
ɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 
ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ; ɢɫɫɥɟɞɨ-
ɜɚɬɶ ɪɚɜɧɨɜɟɫɢɟ ɬɟɥ ɫ 

ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨ-
ɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨ-
ɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ 
ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ; ɧɚɯɨɞɢɬɶ ɩɨɥɨ-
ɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟ-
ɫɬɢ ɬɟɥ ɩɪɨɫɬɟɣɲɟɣ 
ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵ-
ɱɢɫɥɹɬɶ ɫɤɨɪɨɫɬɢ ɢ 
ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ 
ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨ-
ɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚ-
ɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫ-
ɤɨɩɚɪɚɥɥɟɥɶɧɨɦ 
ɞɜɢɠɟɧɢɹɯ; ɫɨɫɬɚɜ-
ɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮ-
ɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ 
ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, 
ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ 
ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ; ɨɛɳɢɟ ɬɟɨɪɟɦɵ 
ɞɢɧɚɦɢɤɢ ɤ ɢɫɫɥɟɞɨ-
ɜɚɧɢɸ ɞɜɢɠɟɧɢɟ ɦɚ-
ɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 
ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ; ɢɫɫɥɟɞɨ-
ɜɚɬɶ ɪɚɜɧɨɜɟɫɢɟ ɬɟɥ ɫ 
ɩɨɦɨɳɶɸ ɩɪɢɧɰɢɩɚ 
ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟ-



ɧɢɣ; ɜɵɛɢɪɚɬɶ ɪɚ-
ɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɵ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɚ-
ɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɣ, ɤɨɧɫɬ-
ɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɢɯ 
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 

ɭɜɟɪɟɧɧɨ, ɫ ɛɨɥɶɲɢɦɢ 
ɡɚɬɪɭɞɧɟɧɢɹɦɢ ɜɵ-
ɩɨɥɧɹɟɬ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɭɸ ɪɚɛɨɬɭ, 
ɛɨɥɶɲɢɧɫɬɜɨ ɩɪɟɞɭ-
ɫɦɨɬɪɟɧɧɵɯ ɩɪɨɝɪɚɦ-
ɦɨɣ ɨɛɭɱɟɧɢɹ ɭɱɟɛɧɵɯ 
ɡɚɞɚɧɢɣ ɧɟ ɜɵɩɨɥɧɟɧɨ. 

ɩɪɢɧɰɢɩɚ ɜɨɡɦɨɠ-
ɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ; 
ɜɵɛɢɪɚɬɶ ɪɚɰɢɨ-
ɧɚɥɶɧɵɟ ɦɟɬɨɞɵ ɪɟ-
ɲɟɧɢɹ ɡɚɞɚɱ, ɧɚɩɪɚɜ-
ɥɟɧɧɵɯ ɧɚ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨ-
ɝɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ 
ɦɚɲɢɧ ɢ ɢɯ ɪɚɛɨɱɢɯ 
ɨɪɝɚɧɨɜ. 

ɩɨɦɨɳɶɸ ɩɪɢɧɰɢɩɚ 
ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟ-
ɳɟɧɢɣ; ɜɵɛɢɪɚɬɶ ɪɚ-
ɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɵ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɚ-
ɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɣ, ɤɨɧɫɬ-
ɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɢɯ 
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 

ɳɟɧɢɣ; ɜɵɛɢɪɚɬɶ ɪɚ-
ɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɵ 
ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɚ-
ɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɣ, ɤɨɧɫɬ-
ɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɢɯ 
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 

ȼɥɚɞɟɟɬ: -
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ 
ɫɢɫɬɟɦɵ ɫɢɥ ɜ ɷɤɜɢ-
ɜɚɥɟɧɬɧɵɟ ɫɢɫɬɟɦɵ ɢ 
ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɫɥɨ-
ɜɢɣ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫ-
ɬɟɦ ɫɢɥ; ɢɫɫɥɟɞɨɜɚ-
ɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ 
ɬɟɥ; ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɟɥɭ 
(ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ) ɫɢɥ ɩɨ ɡɚ-
ɞɚɧɧɨɦɭ ɞɜɢɠɟɧɢɸ; 
ɨɩɪɟɞɟɥɟɧɢɟ ɞɜɢɠɟ-
ɧɢɹ ɬɟɥɚ (ɢɥɢ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ) 
ɩɨ ɡɚɞɚɧɧɵɦ ɫɢɥɚɦ, 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɬɨ-
ɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɞɜɢɠɟɧɢɟ 

Ɉɛɭɱɚɸɳɢɣɫɹ ɧɟ ɜɥɚ-
ɞɟɟɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ 
ɫɢɫɬɟɦɵ ɫɢɥ ɜ ɷɤɜɢɜɚ-
ɥɟɧɬɧɵɟ ɫɢɫɬɟɦɵ ɢ 
ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɫɥɨɜɢɣ 
ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦ 
ɫɢɥ; ɢɫɫɥɟɞɨɜɚɧɢɟɦ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ ɬɟɥ; 
ɧɟ ɜɥɚɞɟɟɬ ɨɩɪɟɞɟɥɟ-
ɧɢɟɦ ɩɪɢɥɨɠɟɧɧɵɯ ɤ 
ɬɟɥɭ (ɢɥɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɟ) ɫɢɥ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɞɜɢɠɟɧɢɸ; 
ɨɩɪɟɞɟɥɟɧɢɟ ɞɜɢɠɟɧɢɹ 
ɬɟɥɚ (ɢɥɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ) ɩɨ ɡɚ-
ɞɚɧɧɵɦ ɫɢɥɚɦ, ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɵɯ 
ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ 

ȼ ɰɟɥɨɦ ɭɫɩɟɲɧɨɟ, 
ɧɨ ɧɟ ɫɢɫɬɟɦɧɨɟ ɜɥɚ-
ɞɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɟɦ ɫɢɫɬɟɦɵ ɫɢɥ ɜ 
ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɢɫ-
ɬɟɦɵ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɭɫɥɨɜɢɣ ɪɚɜɧɨɜɟɫɢɹ 
ɫɢɫɬɟɦ ɫɢɥ; ɢɫɫɥɟɞɨ-
ɜɚɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ ɞɜɢɠɟ-
ɧɢɹ ɬɟɥ; ɨɩɪɟɞɟɥɟɧɢ-
ɟɦ ɩɪɢɥɨɠɟɧɧɵɯ ɤ 
ɬɟɥɭ (ɢɥɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɟ) ɫɢɥ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɞɜɢɠɟ-
ɧɢɸ; ɨɩɪɟɞɟɥɟɧɢɟ 
ɞɜɢɠɟɧɢɹ ɬɟɥɚ (ɢɥɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ) ɩɨ ɡɚɞɚɧɧɵɦ ɫɢ-
ɥɚɦ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɞɜɢɠɟɧɢɟ 

ȼ ɰɟɥɨɦ ɭɫɩɟɲɧɨɟ, 
ɧɨ ɫɨɞɟɪɠɚɳɟɟ ɨɬ-
ɞɟɥɶɧɵɟ ɩɪɨɛɟɥɵ 
ɢɥɢ ɫɨɩɪɨɜɨɠɞɚɸ-
ɳɟɟɫɹ ɨɬɞɟɥɶɧɵɦɢ 
ɨɲɢɛɤɚɦɢ ɜɥɚɞɟɧɢɹ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ 
ɫɢɫɬɟɦɵ ɫɢɥ ɜ ɷɤɜɢ-
ɜɚɥɟɧɬɧɵɟ ɫɢɫɬɟɦɵ ɢ 
ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɫɥɨ-
ɜɢɣ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫ-
ɬɟɦ ɫɢɥ; ɢɫɫɥɟɞɨɜɚ-
ɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ 
ɬɟɥ 

ɍɫɩɟɲɧɨɟ ɢ ɫɢɫɬɟɦ-
ɧɨɟ ɜɥɚɞɟɧɢɟ ɩɪɟɨɛ-
ɪɚɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ 
ɫɢɥ ɜ ɷɤɜɢɜɚɥɟɧɬɧɵɟ 
ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜ-
ɥɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɜ-
ɧɨɜɟɫɢɹ ɫɢɫɬɟɦ ɫɢɥ; 
ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
ɞɜɢɠɟɧɢɹ ɬɟɥ 



3.ɌɂɉɈȼɕȿ ɄɈɇɌɊɈɅɖɇɕȿ ɁȺȾȺɇɂə ɂɅɂ ɂɇɕȿ ɆȺɌȿɊɂȺɅɕ, 
ɇȿɈȻɏɈȾɂɆɕȿ ȾɅə ɈɐȿɇɄɂ ɁɇȺɇɂɃ, ɍɆȿɇɂɃ, ɇȺȼɕɄɈȼ ɂ 
(ɂɅɂ) ɈɉɕɌȺ ȾȿəɌȿɅɖɇɈɋɌɂ, ɏȺɊȺɄɌȿɊɂɁɍɘЩɂɏ ɗɌȺɉɕ 
ɎɈɊɆɂɊɈȼȺɇɂə ɄɈɆɉȿɌȿɇɐɂɃ ȼ ɉɊɈɐȿɋɋȿ ɈɋȼɈȿɇɂə ɈȻ-
ɊȺɁɈȼȺɌȿɅɖɇɈɃ ɉɊɈȽɊȺɆɆɕ  

 

3.1. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ 

 

ȼɨɩɪɨɫɵ ɩɨ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ «Ɇɚɬɟɦɚɬɢɤɚ» 
 

1. ɑɬɨ ɬɚɤɨɟ ɜɟɤɬɨɪ?  
β. ɉɪɚɜɢɥɚ ɞɟɣɫɬɜɢɹ ɫ ɜɟɤɬɨɪɚɦɢ.  
γ. ɉɪɨɟɤɰɢɹ ɜɟɤɬɨɪɚ ɧɚ ɨɫɶ.  
4. ɋɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ.  
5. ȼɟɤɬɨɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ.  
6. ɉɪɹɦɚɹ ɧɚ ɩɥɨɫɤɨɫɬɢ.  
7. Ʉɪɢɜɵɟ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ: ɨɤɪɭɠɧɨɫɬɶ, ɷɥɥɢɩɫ, ɝɢɩɟɪɛɨɥɚ, ɩɚɪɚɛɨɥɚ.  
8. ɉɪɟɞɟɥ ɮɭɧɤɰɢɢ. ɋɩɨɫɨɛɵ ɜɵɱɢɫɥɟɧɢɹ ɩɪɟɞɟɥɨɜ.  
9. ɑɬɨ ɬɚɤɨɟ ɩɪɨɢɡɜɨɞɧɚɹ ɮɭɧɤɰɢɢ?  
10. ɉɪɨɢɡɜɨɞɧɚɹ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɵ  
11. ɉɪɚɜɢɥɚ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ. Ɍɚɛɥɢɰɚ ɩɪɨɢɡɜɨɞɧɵɯ.  
1β. ɂɧɬɟɝɪɚɥ. Ɍɚɛɥɢɰɚ ɢɧɬɟɝɪɚɥɨɜ. Ɇɟɬɨɞɵ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ  
13.Ɍɟɨɪɟɦɚ ɉɢɮɚɝɨɪɚ.  
14. Ɍɟɨɪɟɦɚ ɫɢɧɭɫɨɜ.  
15. Ɍɟɨɪɟɦɚ ɤɨɫɢɧɭɫɨɜ.  
 

ȼɨɩɪɨɫɵ ɩɨ ɭɱɟɛɧɨɣ ɞɢɫɰɢɩɥɢɧɟ «Ɏɢɡɢɤɚ» 

 

16. Ɂɚɤɨɧɵ ɇɶɸɬɨɧɚ. 
17. ɑɬɨ ɬɚɤɨɟ ɭɫɤɨɪɟɧɢɟ? 

18. ɑɬɨ ɬɚɤɨɟ ɫɤɨɪɨɫɬɶ? 

19. ȼ ɱɟɦ ɢɡɦɟɪɹɟɬɫɹ ɫɢɥɚ? 

β0. ȼɢɞɵ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ. 
 

 

 

 

 

 

 

 



3.2 ȼɨɩɪɨɫɵ ɞɥɹ ɫɨɛɟɫɟɞɨɜɚɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

 «Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ» 

Ɋɚɡɞɟɥ 1. «ɋɬɚɬɢɤɚ» 

1. Ɉɩɢɲɢɬɟ ɩɨɧɹɬɢɟ «ɫɢɥɚ». ɑɟɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɥɚ? 

2. Ʉɚɤɢɟ ɨɛɴɟɤɬɵ ɢɡɭɱɚɸɬɫɹ  ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɣ  ɦɟɯɚɧɢɤɟ? Ⱦɚɣɬɟ  ɢɦ ɨɩɪɟɞɟɥɟɧɢɹ. 
3. Ɉɩɢɲɢɬɟ ɚɤɫɢɨɦɵ ɫɬɚɬɢɤɢ. 
4. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹɦ: ɫɜɨɛɨɞɧɨɟ ɬɟɥɨ, ɧɟɫɜɨɛɨɞɧɨɟ ɬɟɥɨ, ɭɪɚɜɧɨɜɟɲɟɧɧɵɟ ɫɢɥɵ, ɪɚɜɧɨɞɟɣ-
ɫɬɜɭɸɳɚɹ ɫɢɥɚ, ɫɯɨɞɹɳɢɟɫɹ ɫɢɥɵ. 
5. ɑɬɨ ɧɚɡɵɜɚɟɬɫɹ ɫɜɹɡɶɸ, ɪɟɚɤɰɢɟɣ ɫɜɹɡɢ? 

6. ɍɤɚɠɢɬɟ  ɧɚɩɪɚɜɥɟɧɢɹ  ɪɟɚɤɰɢɣ:   ɝɢɛɤɢɯ  ɫɜɹɡɟɣ,  ɬɜɟɪɞɵɯ  ɫɜɹɡɟɣ, ɲɚɪɧɢɪɧɵɯ ɫɜɹɡɟɣ, ɜɪɭɛɤɢ (ɡɚ-
ɞɟɥɤɢ). 
7. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɟɤɰɢɢ ɫɢɥɵ ɧɚ ɨɫɢ ɢ ɧɚ ɩɥɨɫɤɨɫɬɶ? 

8. Ɉɩɢɲɢɬɟ ɩɪɢɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɫɯɨɞɹɳɢɯɫɹ ɫɢɥ ɤ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ. 
9. Ɉɩɢɲɢɬɟ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɞɭɥɹ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ 
ɫɯɨɞɹɳɢɯɫɹ ɫɢɥ. 
1 0  .Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ. 
11.Ⱦɚɣɬɟ ɨɩɢɫɚɧɢɹ ɩɨɧɹɬɢɹɦ: ɩɚɪɚ ɫɢɥ, ɦɨɦɟɧɬ ɩɚɪɵ ɫɢɥ, ɩɥɨɫɤɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɚɪɵ, ɦɨɦɟɧɬ ɫɢɥɵ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɢ ɨɫɢ.  
1β.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɩɚɪ ɫɢɥ.  
1γ.Ɉɩɢɲɢɬɟ ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦɵ ɩɚɪ ɫɢɥ.  
14.Ɉɩɢɲɢɬɟ ɩɪɢɜɟɞɟɧɢɟ ɫɢɥɵ ɤ ɞɚɧɧɨɦɭ ɰɟɧɬɪɭ. 
15.Ɉɩɢɲɢɬɟ ɧɚɯɨɠɞɟɧɢɟ ɝɥɚɜɧɨɝɨ ɜɟɤɬɨɪɚ ɢ ɝɥɚɜɧɨɝɨ ɦɨɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɢɥ. 
16.Ɉɩɢɲɢɬɟ ɦɟɬɨɞɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɫɬɟɦ ɫɢɥ. 
17.Ɉɩɢɲɢɬɟ ɭɫɥɨɜɢɹ ɢ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɬɜɟɪɞɵɯ ɬɟɥ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ ɫɢɥ 

18.Ɉɩɢɲɢɬɟ ɡɚɤɨɧɵ Ʉɭɥɨɧɚ ɞɥɹ ɬɪɟɧɢɹ.  
19.Ɉɩɢɲɢɬɟ ɬɪɟɧɢɟ ɤɚɱɟɧɢɹ. 
β0.Ɉɩɢɲɢɬɟ ɩɪɢɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ ɤ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ.  
β1.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɟɝɨ ɤɨɨɪɞɢɧɚɬɵ?  
Ɋɚɡɞɟɥ 2. Ʉɢɧɟɦɚɬɢɤɚ 

ββ. Ɉɩɢɲɢɬɟ ɫɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ. 
βγ.Ɉɩɢɲɢɬɟ,   ɤɚɤ   ɨɩɪɟɞɟɥɹɸɬɫɹ   ɫɤɨɪɨɫɬɶ   ɢ   ɭɫɤɨɪɟɧɢɟ  ɬɨɱɤɢ   ɩɪɢ  ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ ɡɚɞɚɧɢɹ 
ɞɜɢɠɟɧɢɹ.  
β4.Ɉɩɢɲɢɬɟ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
β5.Ɉɩɢɲɢɬɟ ɜɪɚɳɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɢ ɭɝ-
ɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɬɟɥɚ ?  
β6. Ʉɚɤ   ɨɩɪɟɞɟɥɢɬɶ   ɫɤɨɪɨɫɬɶ   ɢ   ɭɫɤɨɪɟɧɢɟ   ɬɨɱɤɢ   ɬɜɟɪɞɨɝɨ   ɬɟɥɚ, ɜɪɚɳɚɸɳɟɝɨɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠ-
ɧɨɣ ɨɫɢ?  
β7.Ɉɩɢɲɢɬɟ ɩɥɨɫɤɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ.  
β8.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ?  
β9.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ?  
γ0.Ɉɩɢɲɢɬɟ ɚɛɫɨɥɸɬɧɨɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɩɟɪɟɧɨɫɧɨɟ ɞɜɢɠɟɧɢɟ. 
γ1.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɭɫɤɨɪɟɧɢɹ Ʉɨɪɢɨɥɢɫɚ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɨɱɤɢ?  
γβ.ȼ ɤɚɤɢɯ ɫɥɭɱɚɹɯ ɭɫɤɨɪɟɧɢɟ Ʉɨɪɢɨɥɢɫɚ ɪɚɜɧɨ ɧɭɥɸ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɨɱɤɢ?  
γγ.Ɉɩɢɲɢɬɟ ɫɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
γ4.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɜɪɚɳɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
35.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɜɪɚɳɟɧɢɣ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɨɫɟɣ. 
γ6.Ɉɩɢɲɢɬɟ ɜɟɤɬɨɪɧɵɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɨɩɪɟɞɟɥɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ.  
γ7.Ɉɩɢɲɢɬɟ ɤɨɨɪɞɢɧɚɬɧɵɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɨɩɪɟɞɟɥɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ.  
43.Ɉɩɢɲɢɬɟ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɨɩɪɟɞɟɥɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ. 
γ9.Ɉɩɢɲɢɬɟ ɢ ɢɡɨɛɪɚɡɢɬɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɨɫɢ. 
40. Ɉɩɢɲɢɬɟ    ɜɟɤɬɨɪɵ    ɭɝɥɨɜɨɣ    ɫɤɨɪɨɫɬɢ    ɢ    ɭɝɥɨɜɨɝɨ    ɭɫɤɨɪɟɧɢɹ ɜɪɚɳɚɸɳɟɝɨɫɹ ɬɟɥɚ.  



41.Ɉɩɢɲɢɬɟ ɦɝɧɨɜɟɧɧɵɣ ɰɟɧɬɪ ɫɤɨɪɨɫɬɟɣ, ɢɡɨɛɪɚɡɢɬɟ ɱɚɫɬɢɱɧɵɟ ɫɥɭɱɚɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɦɝɧɨɜɟɧɧɨɝɨ 
ɰɟɧɬɪɚ ɫɤɨɪɨɫɬɟɣ.     
4β.Ɉɩɢɲɢɬɟ ɦɝɧɨɜɟɧɧɵɣ ɰɟɧɬɪ ɭɫɤɨɪɟɧɢɣ.  

Ɋɚɡɞɟɥ 3. « Ⱦɢɧɚɦɢɤɚ» 

4γ.Ɉɩɢɲɢɬɟ ɡɚɤɨɧɵ ɦɟɯɚɧɢɤɢ Ƚɚɥɢɥɟɹ-ɇɶɸɬɨɧɚ.  
44.Ɉɩɢɲɢɬɟ ɡɚɞɚɱɢ ɞɢɧɚɦɢɤɢ. 
45.ɇɚɩɢɲɢɬɟ  ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ  ɭɪɚɜɧɟɧɢɹ  ɞɜɢɠɟɧɢɹ   ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
46.Ɉɩɢɲɢɬɟ ɩɪɹɦɨɥɢɧɟɣɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
47.Ɉɩɢɲɢɬɟ ɫɜɨɛɨɞɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɣ ɫɢɥɵ, ɩɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɨɣ ɪɚɫɫɬɨɹɧɢɸ ɞɨ ɰɟɧɬɪɚ ɤɨɥɟɛɚɧɢɣ. 
48.Ɉɩɢɲɢɬɟ ɡɚɬɭɯɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ.  
49.ɇɚɩɢɲɢɬɟ  ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ  ɭɪɚɜɧɟɧɢɹ  ɞɜɢɠɟɧɢɹ  ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 
50.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɰɟɧɬɪ ɦɚɫɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ? 

51.Ɉɩɢɲɢɬɟ, ɤɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɬɨɱɤɢ ɢ ɨɫɢ.  
52. Ʉɚɤ   ɨɩɪɟɞɟɥɢɬɶ  ɤɨɥɢɱɟɫɬɜɨ  ɞɜɢɠɟɧɢɹ  ɦɚɬɟɪɢɚɥɶɧɨɣ   ɬɨɱɤɢ   ɢ  ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ?  
5γ.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
54.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 
55.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɢ ɨɫɢ?  
56.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɢ ɨɫɢ?  
57.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ  ɤɢɧɟɬɢɱɟɫɤɭɸ  ɷɧɟɪɝɢɸ  ɦɚɬɟɪɢɚɥɶɧɨɣ   ɬɨɱɤɢ   ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ?  
58.Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɬɚ ɫɢɥɵ?  
59.Ɉɩɪɟɞɟɥɢɬɟ ɷɥɟɦɟɧɬɚɪɧɭɸ ɪɚɛɨɬɭ ɫɢɥɵ. 
60.Ɉɩɪɟɞɟɥɢɬɟ ɪɚɛɨɬɭ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ, ɫɢɥɵ ɬɪɟɧɢɹ. 
61.Ɉɩɪɟɞɟɥɢɬɟ ɪɚɛɨɬɭ ɫɢɥ ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɜɟɪɞɨɦɭ ɬɟɥɭ ɜɪɚɳɚɸɳɟɦɭɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ.  
6β.Ɉɩɪɟɞɟɥɢɬɟ ɦɨɳɧɨɫɬɶ ɫɢɥɵ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɢ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɹɯ ɬɜɟɪɞɨɝɨ ɬɟɥɚ.  
6γ.Ɉɩɢɲɢɬɟ ɩɨɧɹɬɢɹ: ɨ ɫɢɥɨɜɨɦ ɩɨɥɟ, ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɫɢɥɨɜɨɟ ɩɨɥɟ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ.  
64.Ɉɩɢɲɢɬɟ ɡɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
65.Ɉɩɢɲɢɬɟ ɩɪɢɧɰɢɩ Ⱦɚɥɚɦɛɟɪɚ ɞɥɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɦɟɬɨɞ ɤɢɧɟɬɨɫɬɚɬɢ-
ɤɢ.  
66.ɇɚɩɢɲɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ: ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ  ɞɜɢɠɟɧɢɢ, 
ɩɪɢ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ, ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ.  
67.Ʉɚɤ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ ɜɪɚɳɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞ-
ɜɢɠɧɨɣ ɨɫɢ?  
68.Ɉɩɢɲɢɬɟ ɫɜɹɡɢ ɢ ɢɯ ɭɪɚɜɧɟɧɢɹ. Ⱦɚɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɫɜɹɡɟɣ. Ɉɩɢɲɢɬɟ ɢɞɟɚɥɶɧɵɟ ɫɜɹɡɢ.  
69.Ɉɩɢɲɢɬɟ ɩɪɢɧɰɢɩ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ. 
70.Ɉɩɢɲɢɬɟ ɨɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɫɢɫɬɟɦɵ, ɨɛɨɛɳɟɧɧɵɟ ɫɢɥɵ ɢ ɫɩɨɫɨɛɵ ɢɯ ɜɵɱɢɫɥɟɧɢɹ.  

 

 



3.3 Ʉɨɦɩɥɟɤɬ ɬɟɫɬɨɜ ɢ ɪɚɡɧɨɭɪɨɜɧɟɜɵɯ ɡɚɞɚɱ  
ɞɥɹ ɬɟɤɭɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ ɢɬɨɝɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɨɫɜɨɟɧɢɹ ɞɢɫɰɢɩɥɢɧɵ 

 

3.3.1 Ɍɟɫɬɨɜɵɟ ɡɚɞɚɧɢɹ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ» 

3.3.1.1 ɉɨɪɨɝɨɜɵɣ (ɪɟɩɪɨɞɭɤɬɢɜɧɵɣ) ɭɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ (ɈɉɄ-3) 
 

ɇɚɩɪɚɜɥɟɧɢɟ ɪɟɚɤɰɢɢ ɨɩɨɪɵ 

1 

 

 

2 

  
3 

 
 

4 

 
 

5 

 
 

6 

  



7 

 

 

8 

 

 

9. Ɋɟɚɤɰɢɹ ɩɨɞɜɢɠɧɨɝɨ ɲɚɪɧɢɪɚ ɧɚɩɪɚɜɥɟɧɚ 

1.  ɩɪɨɢɡɜɨɥɶɧɨ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɨɫɢ ɲɚɪɧɢɪɚ 

2.  ɩɪɨɢɡɜɨɥɶɧɨ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 

3.  ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɲɚɪɧɢɪ 

4.  ɜɟɪɬɢɤɚɥɶɧɨ 

5. ɜɞɨɥɶ ɨɫɢ ɲɚɪɧɢɪɚ 

10. Ɋɟɚɤɰɢɹ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɝɢɛɤɨɣ ɧɢɬɢ ɧɚɩɪɚɜɥɟɧɚ ... 
1. ɩɨ ɥɢɧɢɢ ɧɢɬɢ 

2. ɝɨɪɢɡɨɧɬɚɥɶɧɨ 

3. ɩɪɨɢɡɜɨɥɶɧɨ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 

4. ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɢɧɢɢ ɧɢɬɢ 

5. ɜɟɪɬɢɤɚɥɶɧɨ 

 

 

ɉɪɨɟɤɰɢɹ ɝɥɚɜɧɨɝɨ ɦɨɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɢɥ ɧɚ ɨɫɶ 

1  Ʉ ɜɟɪɲɢɧɚɦ ɤɭɛɚ, ɫɨ ɫɬɨɪɨɧɨɣ ɪɚɜɧɨɣ a ,  

ɩɪɢɥɨɠɟɧɵ ɲɟɫɬɶ ɫɢɥ  
F1 = F2 = F3 = F4 = F5 = F6 = F.  

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 

 ɨɫɢ OY ɪɚɜɧɚ… 

1. -aF 

2. 0 

3. 2aF 

4. -2aF 

5. aF 

 

 

β Ʉ ɜɟɪɲɢɧɚɦ ɤɭɛɚ, ɫɨ ɫɬɨɪɨɧɨɣ ɪɚɜɧɨɣ a ,  

ɩɪɢɥɨɠɟɧɵ ɲɟɫɬɶ ɫɢɥ FFFFFFF  654321 .  

ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ ɫɢɫɬɟɦɵ  
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Ɉɏ ɪɚɜɧɚ… 

1. β∙ɚ∙F 

2. -β∙ɚ∙F 

3. ɚ∙F 

4. -ɚ∙F 



5. 0 

γ Ʉ ɜɟɪɲɢɧɚɦ ɤɭɛɚ, ɫɨ ɫɬɨɪɨɧɨɣ ɪɚɜɧɨɣ a , 

 ɩɪɢɥɨɠɟɧɵ ɲɟɫɬɶ ɫɢɥ FFFFFFF  654321 . 

 ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 

 ɨɫɢ Ɉɏ ɪɚɜɧɚ… 

1. β∙F∙ɚ 

2. -F∙ɚ 

3. -β∙F∙ɚ 

4. F∙ɚ 

5. 0 

           

 

         4   Ⱦɜɟ ɫɢɥɵ F1, F2 ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ, ɩɚɪɚɥɥɟɥɶɧɵɟ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɨɪɞɢɧɚɬɧɵɦ ɨɫɹɦ OY u OXs ɩɟɪɟɫɟɤɚɸɬ ɨɫɶ OZ. ɋɢɥɚ F3 ɧɚɯɨɞɢɬɫɹ ɜ ɩɥɨɫ-
ɤɨɫɬɢ OXY u ɫɨɫɬɚɜɥɹɟɬ ɫ ɨɫɶɸ OY ɭɝɨɥ 90°+ ɚ.. Ɋɚɫɫɬɨɹɧɢɹ ɧɚ ɪɢɫɭɧɤɟ ɡɚɞɚɧɵ ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ ɪɚɜɧɵ ɚ, b, ɫ ɢ ɟ. 

 
  ɉɪɨɟɤɰɢɹ ɝɥɚɜɧɨɝɨ ɦɨɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɢɥ, ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ, ɧɚ ɨɫɶ Y ɪɚɜɧɚ ... 

1. My(F) = aF2 

2. MY(F) = cF3sina -bF3cosa 

3. MY(F) = -aF2 

4. MY(F) = -eF1 

5  Ⱦɜɟ ɫɢɥɵ F1 , F2 , ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ, ɩɚɪɚɥɥɟɥɶɧɵɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɨɪɞɢɧɚɬɧɵɦ 
ɨɫɹɦ Ɉɏ ɢ OY, ɩɟɪɟɫɟɤɚɸɬ ɨɫɶ OZ. ɋɢɥɚ F ɧɚɯɨɞɢɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ OXY ɢ ɫɨɫɬɚɜɥɹɟɬ ɫ ɨɫɶɸ 
Ɉɏ ɭɝɨɥ ɚ. Ɋɚɫɫɬɨɹɧɢɹ ɧɚ ɪɢɫɭɧɤɟ ɡɚɞɚɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ ɚ, b, ɫ ɢ ɟ. 

 
ɉɪɨɟɤɰɢɹ ɝɥɚɜɧɨɝɨ ɦɨɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɢɥ, ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ, ɧɚ ɨɫɶ Y ɪɚɜɧɚ ... 

1. My(F) = eFi 

2. My(F) = -eF1 

3. MY(F) = cF3sina -bF3cosa 

4. MY(F) = -aF2 

 

6  Ⱦɜɟ ɫɢɥɵ F1, F2 ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ, ɩɚɪɚɥɥɟɥɶɧɵɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɨɪɞɢɧɚɬɧɵɦ 
ɨɫɹɦ Ɉɏ ɢ OY ɩɟɪɟɫɟɤɚɸɬ ɨɫɶ OZ. ɋɢɥɚ F3 ɧɚɯɨɞɢɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ OXY ɢ ɫɨɫɬɚɜɥɹɟɬ ɫ ɨɫɶɸ 
OY ɭɝɨɥ ɚ. Ɋɚɫɫɬɨɹɧɢɹ ɧɚ ɪɢɫɭɧɤɟ ɡɚɞɚɧɵ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ as b, ɫ ɢ ɟ. 



 
ɉɪɨɟɤɰɢɹ ɝɥɚɜɧɨɝɨ ɦɨɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɢɥ, ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ, ɧɚ ɨɫɶ Z ɪɚɜɧɚ ... 

1.MZ(F) = cF3cosa - b F3 sina  

2.MZ(F) = cF3sina -bF3cosa 

3.MZ(F) =-bF3 sina + cF3cosa 

4.MZ(F) = bF3sina + cF3 cosa 

 

Ʉɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɛɴёɦɚ (ɩɢɪɚɦɢɞɵ) 
1.Ʉɨɨɪɞɢɧɚɬɚ xC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ ɪɚɜɧɚ.. 

 
1. ɚ 

2. βɚ/γ  
3. βɚ 

4. Ɂɚ/4 

β.Ʉɨɨɪɞɢɧɚɬɚ zC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ Ɇ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ, ɪɚɜɧɚ... 
 

 

1. ɚ/β 

2. ɚ/β 

3. βɚ/γ 

4. Ɂɚ/4 

γ.Ʉɨɨɪɞɢɧɚɬ zC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ, ɪɚɜɧɚ... 



 

 

1. ɚ/ β      
2. βɚ/γ  
3. ɚ/4  
4. βɚ/γ 

4.Ʉɨɨɪɞɢɧɚɬɚ xC    ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ, ɪɚɜ-
ɧɚ... 

 

 

1. βɚ/γ  
2. Ɂɚ/4  
3. ɚ 

4. βɚ 

5.Ʉɨɨɪɞɢɧɚɬɚ zC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɧɟɩɪɚɜɢɥɶɧɨɣ ɩɢɪɚɦɢɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ,

 

ɪɚɜɧɚ... 

 

1. ɚ/4 

2. -a/2 

3. βɚ/γ  
4. -βɚ/γ 

Ʉɢɧɟɦɚɬɢɤɚ 



1Ⱦɜɢɠɟɧɢɟ ɬɨɱɤɢ ɩɨ ɢɡɜɟɫɬɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɡɚɞɚɧɨ ɭɪɚɜɧɟɧɢɟɦ 36 5S t t     (ɦ). ȼ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ t = 1 ɫ, ɈɆ = S ɧɨɪɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɪɚɜɧɨ ɚn = 5 (ɦ/ɫ2), ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɬɪɚɟɤɬɨ-
ɪɢɢ ρ = …(ɦ). 

1.  1,8 

2.  0,8 

3.  0,6 

4.  3,2 

2. Ⱦɜɢɠɟɧɢɟ ɬɨɱɤɢ ɩɨ ɢɡɜɟɫɬɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɡɚɞɚɧɨ ɭɪɚɜɧɟɧɢɟɦ 35 2 2S t t     (ɦ). ɋɤɨɪɨɫɬɶ 
ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  t = 1 ɫ ɪɚɜɧɚ …(ɦ/ɫ). 

1.  1 

2.  8 

3.  6 

4.  4 

 

 

3.  ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɢɦɟɸɳɟɣ ɪɚɡɧɵɟ ɫɤɨɪɨɫɬɢ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ɭɱɚɫɬɤɚɯ ɞɜɢɠɟɧɢɹ. 

 
Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ȼ.... 
 

4.    ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɢɦɟɸɳɟɣ ɪɚɱɧɵɟ ɫɤɨɪɨɫɬɢ ɧɚ ɨɬɞɟɥɶ-
ɧɵɯ ɭɱɚɫɬɤɚɯ ɞɜɢɠɟɧɢɹ. 

 
Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ȼ.... 



5.  ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɢɦɟɸɳɟɣ ɪɚɡɧɵɟ ɫɤɨɪɨɫɬɢ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ɭɱɚɫɬɤɚɯ ɞɜɢɠɟɧɢɹ. 

 
Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ɋ .... 
6.  ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɢɦɟɸɳɟɣ ɪɚɡɧɵɟ ɫɤɨɪɨɫɬɢ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ɭɱɚɫɬɤɚɯ ɞɜɢɠɟɧɢɹ. 

 
Ɂɚɩɢɲɢɬɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚ ɭɱɚɫɬɤɟ ȿ.... 

 

 

 

 

 

ɇɚɩɪɚɜɥɟɧɢɟ ɭɫɤɨɪɟɧɢɹ Ʉɨɪɢɨɥɢɫɚ 

1.ɉɪɹɦɨɥɢɧɟɣɧɵɣ ɫɬɟɪɠɟɧɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɩɨɞ ɭɝɥɨɦ ɤ ɨɫɢ ɜɪɚɳɟɧɢɹ, ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ. ȼɞɨɥɶ ɫɬɟɪɠɧɹ ɞɜɢɠɟɬɫɹ ɬɨɱɤɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ V1 . Ʉɨɪɢɨɥɢɫɨ-
ɜɨ ɭɫɤɨɪɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɇȿȼȿɊɇɈ ɧɚ ɪɢɫɭɧɤɟ (ɫɬɟɪɠɟɧɶ ɥɟɠɢɬ ɜ ɩɥɨɫɤɨɫɬɢ YZ)... 

1                                   2                                        3                           4                                

 2. Ɍɪɟɭɝɨɥɶɧɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɤɚɬɟɬ ɩɥɚ-

   
 



ɫɬɢɧɤɢ. ɉɨ ɝɢɩɨɬɟɧɭɡɟ ɩɥɚɫɬɢɧɤɢ ɞɜɢɠɟɬɫɹ ɬɨɱɤɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ Vr . Ʉɨɪɢɨɥɢɫɨ-
ɜɨ ɭɫɤɨɪɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɇȿȼȿɊɇɈ ɧɚ ɪɢɫɭɧɤɟ... 

 
         1                                            2                                                    3                                  4 

γ.ɉɪɹɦɨɥɢɧɟɣɧɵɣ ɫɬɟɪɠɟɧɶ ɜɪɚɳɚɟɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 
Z. ȼɞɨɥɶ ɫɬɟɪɠɧɹ ɞɜɢɠɟɬɫɹ ɬɨɱɤɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ Vr . Ʉɨɪɢɨɥɢɫɨɜɨ ɭɫɤɨɪɟɧɢɟ ɧɚ-
ɩɪɚɜɥɟɧɨ ɇȿȼȿɊɇɈ ɧɚ ɪɢɫɭɧɤɟ... 

 

1                                      2                                           3                                           4 

4.Ʉɪɭɝɥɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ 

ɰɟɧɬɪ ɩɥɚɫɬɢɧɤɢ. ɉɨ ɩɪɹɦɨɥɢɧɟɣɧɨɦɭ ɤɚɧɚɥɭ ɧɚ ɩɥɚɫɬɢɧɤɟ ɞɜɢɠɟɬɫɹ ɬɨɱɤɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɫɤɨɪɨɫɬɶɸ Vr . Ʉɨɪɢɨɥɢɫɨɜɨ ɭɫɤɨɪɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɇȿȼȿɊɇɈ ɧɚ ɪɢɫɭɧɤɟ... 

1 2 3 4 

 

Ɇɝɧɨɜɟɧɧɚɹ ɨɫɶ ɜɪɚɳɟɧɢɹ 

1.ɉɨɞɜɢɠɧɵɣ ɤɨɧɭɫ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɢɦɟɹ ɧɟɩɨɞɜɢɠ-
ɧɭɸ ɬɨɱɤɭ Ɉ. 

  
Ɂɚɩɢɲɢɬɟ ɧɨɦɟɪ ɜɟɤɬɨɪɚ, ɩɨ ɤɨɬɨɪɨɦɭ ɧɚɩɪɚɜɥɟɧɚ ɦɝɧɨɜɟɧɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ... 
β.ɉɨɞɜɢɠɧɵɣ ɤɨɧɭɫ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɢɦɟɹ ɧɟɩɨɞɜɢɠɧɭɸ 
ɬɨɱɤɭ Ɉ. 

    



  
Ɂɚɩɢɲɢɬɟ ɧɨɦɟɪ ɜɟɤɬɨɪɚ, ɩɨ ɤɨɬɨɪɨɦɭ ɧɚɩɪɚɜɥɟɧɚ ɦɝɧɨɜɟɧɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ... 

 

 

Ƚɪɚɮɢɤ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɱɚɫɬɨɬɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ). 
 1.ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɤɨɥɟɛɚɧɢɢ - -. (ɞɥɹ ɫɩɪɚɜɤɢ: ɤ -ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɫɨɛɫɬ-
ɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ; b- ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ;f- ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɯɨɝɨ ɬɪɟɧɢɹ; ɪ -
ɱɚɫɬɨɬɚ ɜɵɧɭɠɞɚɸɳɟɣ ɫɢɥɵ) 

 
1. ɡɚɬɭɯɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɩɪɢ b<ɤ,f=0; ɪ=0 

2. ɚɩɟɪɢɨɞɢɱɟɫɤɨɟ ɞɜɢɠɟɧɢɟ ɩɪɢ b>ɤ,f=0; ɪ=0 

3. ɜɵɧɭɠɞɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɪɢ b=0,f=0; p<k 

4. ɫɜɨɛɨɞɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɪɢ b=0, f=0 P=0 

2.ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɤɨɥɟɛɚɧɢɢ -. (ɞɥɹ ɫɩɪɚɜɤɢ: ɤ ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧ-
ɧɵɯ ɤɨɥɟɛɚɧɢɣ; b- ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ;f- ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɯɨɝɨ ɬɪɟɧɢɹ; ɪ -
ɱɚɫɬɨɬɚ ɜɵɧɭɠɞɚɸɳɟɣ ɫɢɥɵ) 

 
1. ɜɵɧɭɠɞɟɧɧɵɯ ɩɪɢ b=0, f =0; ɪ = ɤ 

2. ɜɵɧɭɠɞɟɧɧɵɯ ɩɪɢ b=0,f =0 ; ɪ=ɤ 

3. ɜɵɧɭɠɞɟɧɧɵɯ ɡɚɬɭɯɚɸɳɢɯ ɩɪɢ b>k, f=0; ɪ = ɤ 

4. ɫɜɨɛɨɞɧɵɯ ɩɪɢ b=0, f=0; ɪ = 0 

3.ɇɚ ɪɢɫɭɧɤɟ ɩɪɟɞɫɬɚɜ ɥɟɧ ɝɪɚɮɢɤ ɤɨɥɟɛɚɧɢɢ - -. (ɞɥɹ ɫɩɪɚɜɤɢ: ɤ -ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ ɫɨɛɫɬ-
ɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ; b- ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ;f- ɤɨɷɮɮɢɰɢɟɧɬ ɫɭɯɨɝɨ ɬɪɟɧɢɹ; ɪ -
ɱɚɫɬɨɬɚ ɜɵɧɭɠɞɚɸɳɟɣ ɫɢɥɵ) 

 



1. ɜɵɧɭɠɞɟɧɧɵɯ ɩɪɢ b=0,f 0; p<k 

2. ɜɵɧɭɠɞɟɧɧɵɯ ɩɪɢ b=0,f=0; ɪ=ɤ 

3. ɜɵɧɭɠɞɟɧɧɵɯ ɡɚɬɭɯɚɸɳɢɯ ɩɪɢ b>ɤ,f=0; ɪ 0 

4. ɜɵɧɭɠɞɟɧɧɵɯ ɡɚɬɭɯɚɸɳɢɯ ɩɪɢ b<k,f=0); p 0 

 

3.3.1.2 ɉɪɨɞɜɢɧɭɬɵɣ (ɪɟɤɨɧɫɬɪɭɤɬɢɜɧɵɣ) ɭɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ (ɈɉɄ-3) 

Ɋɚɜɧɨɜɟɫɢɟ ɬɟɥ ɫ ɭɱёɬɨɦ ɫɢɥ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ 

1  Ɍɟɥɨ ɜɟɫɨɦ G=10 (H) ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɧɚ ɲɟɪɨɯɨɜɚɬɨɣ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ 
ɭɝɥɨɦ ɧɚɤɥɨɧɚ a =γ0° (ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ f=0,l) ɫɢɥɨɣ  S (ɇ). 

 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ S ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɬɟɥɚ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɜɧɨ ... 

1. 8,1 

2. 4,1 

3. 5,9 

4. 9,1 

β Ɍɟɥɨ ɜɟɫɨɦ G=20 (H) ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɧɚ ɲɟɪɨɯɨɜɚɬɨɣ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ 
ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɚ =75° (ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ f=0,γ) ɫɢɥɨɣ  <j (H). (Ⱦɥɹ ɫɩɪɚɜɤɢ: 
sin15

0
 = cos75° =0,β6; sin75° =cosl5° = 0,9ɛ) 

              

 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ S ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɬɟɥɚ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɜɧɨ ... 

1. 6,0 

2. 17,6 

3. 20,8 

4. 11,0 

γɌɟɥɨ ɜɟɫɨɦ G=20 (H) ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɧɚ ɲɟɪɨɯɨɜɚɬɨɣ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɭɝ-
ɥɨɦ ɧɚɤɥɨɧɚ ɚ =75° (ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ f=0,4) ɫɢɥɨɣ  <j (H). (Ⱦɥɹ ɫɩɪɚɜɤɢ: 
sni15° =cos75° =0,β6' sin75° =cosl5° =0,9ɛ) 

 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ S ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɬɟɥɚ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɜɧɨ ... 

1. 17,2 

2. 12,8 

3. 2,4 

4. 21,2 

4 Ɍɟɥɨ ɜɟɫɨɦ G=β0 (ɇ) ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɧɚ ɲɟɪɨɯɨɜɚɬɨɣ  ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɭɝɥɨɦ 



ɧɚɤɥɨɧɚ a =45° (ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ f=0,γ ɫɢɥɨɣ S (H). 

 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ S ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɬɟɥɚ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɜɧɨ ... 

1. 9,8 

2. 18,2 

3. 2,1 

4. 4,2 

5  Ɍɟɥɨ ɜɟɫɨɦ G=10 (ɇ) ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɧɚ ɲɟɪɨɯɨɜɚɬɨɣ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫ ɭɝ-
ɥɨɦ ɧɚɤɥɨɧɚ a =45° (ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ f=0,β ɫɢɥɨɣ S (H). 

 
Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ S ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɬɟɥɚ ɜɜɟɪɯ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɜɧɨ ... 

1. 1,4 

2. 8,4 

3. 56 

4. 2,8 

 

Ʉɢɧɟɦɚɬɢɤɚ 

ɋɤɨɪɨɫɬɢ ɬɨɱɤɢ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ 
1.ȼ ɤɪɢɜɨɲɢɩɧɨ-ɤɭɥɢɫɧɨɦ ɦɟɯɚɧɢɡɦɟ ɤɪɢɜɨɲɢɩ ɈȺ=10 ɫɦ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ w=ɛɫ-1

 

.ȼ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɭɝɨɥ φ=1β0°, ɫɤɨɪɨɫɬɶ ɤɭɥɢɫɵ KLM (VKLM=V) ɛɭɞɟɬ ɪɚɜɧɚ ... 

 
1. V =γ0 ɫɦ/ɫ 

2. V = ɫɦ/ɫ 

3. V =60 ɫɦ/ɫ 

4. V= ɫɦ/ɫ 

β.ȼ ɤɪɢɜɨɲɢɩɧɨ-ɤɭɥɢɫɧɨɦ ɦɟɯɚɧɢɡɦɟ ɤɪɢɜɨɲɢɩ ɈȺ=10 ɫɦ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ w =6 ɫ-1
 . 



 
ȼ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ  ɭɝɨɥ φ=90°, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɥɡɭɧɚ Ⱥ ɛɭɞɟɬ ɪɚɜɧɚ ... 

1. V =0 ɫɦ/ɫ 

2. V = ɫɦ/ɫ 

3. V =60 ɫɦ/ɫ 

4. V=30ɫɦ/ɫ 

γ.ȼ ɤɪɢɜɨɲɢɩɧɨ-ɤɭɥɢɫɧɨɦ ɦɟɯɚɧɢɡɦɟ ɤɪɢɜɨɲɢɩ ɈȺ=10 ɫɦ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω 

=6 ɫ-1 
 

 

ȼ ɬɨɬ ɦɨɦɟɧɬ, 

ɤɨɝɞɚ ɭɝɨɥ φ=60°, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɥɡɭɧɚ Ⱥ ɛɭɞɟɬ ɪɚɜɧɚ ... 
1. Vr =60 ɫɦ/ɫ  
2. Vr =γ0 ɫɦ/ɫ  
3. Vr = 30 3  ɫɦ/ɫ 

4. Vr = 60 3 ɫɦ/ɫ 

4. ȼ ɤɪɢɜɨɲɢɩɧɨ-ɤɭɥɢɫɧɨɦ ɦɟɯɚɧɢɡɦɟ ɤɪɢɜɨɲɢɩ ɈȺ = 10 ɫɦ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɶɸ ω = 6 ɫ-1. ȼ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɭɝɨɥ φ = γ0˚, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɥɡɭɧɚ Ⱥ ɛɭ-
ɞɟɬ ɪɚɜɧɚ… 

 

 

 1.Vr = 60 3  ɫɦ/ɫ 

 2. Vr = 60 ɫɦ/ɫ 

 3. Vr = γ0 ɫɦ/ɫ 

 4.Vr = 30 3  ɫɦ/ɫ 

 

 

 

 

 

Ʉɢɧɟɦɚɬɢɤɚ ɬɜɟɪɞɨɝɨ ɬɟɥɚ . 

ɋɤɨɪɨɫɬɢ ɬɨɱɟɤ ɩɪɢ ɩɟɪɟɞɚɱɟ ɞɜɢɠɟɧɢɹ 

1. Ɍɨɱɤɚ ȼ ɨɞɧɨɝɨ ɢɡ ɲɤɢɜɨɜ ɪɟɦёɧɧɨɣ ɩɟɪɟɞɚɱɢ ɢɦɟɟɬ ɫɤɨɪɨɫɬɶ Vȼ = 1β ɫɦ/ɫ. Ɍɨɝɞɚ ɫɤɨɪɨɫɬɶ 
ɬɨɱɤɢ Ⱥ ɞɪɭɝɨɝɨ ɲɤɢɜɚ ɪɚɜɧɚ… 

 1.Vȼ = β4 ɫɦ/ɫ 



 2.Vȼ = 6 ɫɦ/ɫ 

 3.Vȼ = 48 ɫɦ/ɫ 

 4.Vȼ = γ ɫɦ/ɫ 

 

 

 

 

β. Ɍɨɱɤɚ Ⱥ ɨɞɧɨɝɨ ɢɡ ɲɤɢɜɨɜ ɪɟɦёɧɧɨɣ ɩɟɪɟɞɚɱɢ ɢɦɟɟɬ ɫɤɨɪɨɫɬɶ VȺ = 8 ɫɦ/ɫ. Ɍɨɝɞɚ 
ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ȼ ɞɪɭɝɨɝɨ ɲɤɢɜɚ ɪɚɜɧɚ… 

 

 1. Vȼ = γβ ɫɦ/ɫ 

 2.Vȼ = 8 ɫɦ/ɫ 

 3.Vȼ = 4 ɫɦ/ɫ 

4.Vȼ = 16 ɫɦ/ɫ 

 

 

γ.Ⱦɜɚ ɤɨɥɟɫɚ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɟɣ ɧɚɯɨɞɹɬɫɹ ɜ ɡɚɰɟɩɥɟɧɢɢ. Ɍɨɱɤɚ ȼ ɨɞɧɨɝɨ ɢɡ ɤɨɥɟɫ ɢɦɟɟɬ ɫɤɨ-
ɪɨɫɬɶ VB=1ɛ ɫɦ/ɫ.ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ Ⱥ ɞɪɭɝɨɝɨ ɲɤɢɜɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɜɧɚ ...  

 

 

 

 

 1.VȺ=γβ ɫɦ/ɫ 

 2.VA=8 ɫɦ/ɫ 

 3.VA=64 ɫɦ/ɫ 

        4.VA=4 ɫɦ/ɫ 

 

Ʌɢɧɟɣɧɵɟ ɭɫɤɨɪɟɧɢɹ ɜɪɚɳɚɸɳɟɝɨɫɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
 

1Ʉɪɭɝɥɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɉ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɥɚɫɬɢɧɵ ɫ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ   ε. 

 
ɍɤɚɠɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ ɜ ɩɨɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɤɚɫɚɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ... 

1. Ⱥ 

2. ɋ 

3. D 

4. ȼ 

β  Ʉɪɭɝɥɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɉ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɥɚɫɬɢɧɵ ɫ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε 

 



 
ɍɤɚɠɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ ɜ ɩɨɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɤɚɫɚɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ... 

1. C 
2. D 
3. Ⱥ 

4. B 

γ  Ʉɪɭɝɥɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɉ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɥɚɫɬɢɧɵ ɫ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ 

 

ɍɤɚɠɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ ɜ ɩɨɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɤɚɫɚɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ... 
1. B 
2. A 

3. C 
4. D 

4  Ʉɪɭɝɥɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɉ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɥɚɫɬɢɧɵ ɫ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε. 

 
ɍɤɚɠɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ ɜ ɩɨɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɤɚɫɚɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ... 

1. A 

2. B 

3. C 
4. D 

 5  Ʉɪɭɝɥɚɹ ɩɥɚɫɬɢɧɤɚ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ Ɉ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɥɚɫɬɢɧɵ ɫ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε. 

 



 
ɍɤɚɠɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɬɨɱɟɤ ɜ ɩɨɪɹɞɤɟ ɭɜɟɥɢɱɟɧɢɹ ɢɯ ɤɚɫɚɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ... 

1. ȼ 

2. ɋ 

3. D 

4. Ⱥ 

 

3.3.1.3 ȼɵɫɨɤɢɣ (ɬɜɨɪɱɟɫɤɢɣ) ɭɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ (ɈɉɄ-3) 

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ. 
 

1.Ɇɭɮɬɵ Ⱥ ɢ ȼ, ɫɤɨɥɶɡɹɳɢɟ ɜɞɨɥɶ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɫɨɟɞɢɧɟɧɵ ɫɬɟɪɠɧɟɦ Ⱥȼ = 
β0 ɫɦ  ɋɤɨɪɨɫɬɶ ɦɭɮɬɵ Ⱥ - VA  =γ0 ɫɦ/c. ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɫɬɟɪɠɧɹ Ⱥȼ - wAB ɪɚɜɧɚ ... c-1

 . 

 

1. 2  

2. 1 

3.  
4. 2 

5. 
4

 
β.Ɇɭɮɬɵ Ⱥɢ ȼ, ɫɤɨɥɶɡɹɳɢɟ ɜɞɨɥɶ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɫɨɟɞɢɧɟɧɵ ɫɬɟɪɠɧɟɦ Ⱥȼ = 
β0 ɫɦ  ɋɤɨɪɨɫɬɶ ɦɭɮɬɵ Ⱥ - VA  = γ0ɫɦ/ɫ. ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɫɬɟɪɠɧɹ Ⱥȼ - ωAB ɪɚɜɧɚ ... c-1

 . 

 

 

1.  

2. 2  

3.  



4. 4 

5. 2 

γ.Ɇɭɮɬɵ Ⱥɢ ȼ, ɫɤɨɥɶɡɹɳɢɟ ɜɞɨɥɶ ɩɪɹɦɨ ɥɢɧɟɣɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɫɨɟɞɢɧɟɧɵ ɫɬɟɪɠɧɟɦ Ⱥȼ = 
β0 ɫɦ • ɋɤɨɪɨɫɬɶ ɦɭɮɬɵ Ⱥ - VA  =20 cɦ/c 

 
ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɫɬɟɪɠɧɹ Ⱥȼ - ωAB ɪɚɜɧɚ ... c -1 .

 

1.  

2. 4 

3.  

4. 2 

5.  
4.Ɇɭɮɬɵ Ⱥ ɢ ȼ, ɫɤɨɥɶɡɹɳɢɟ ɜɞɨɥɶ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ, ɫɨɟɞɢɧɟɧɵ ɫɬɟɪɠɧɟɦ Ⱥȼ = 
β0ɫɦ. ɋɤɨɪɨɫɬɶ ɦɭɮɬɵ Ⱥ - VA =β0ɫɦ/c 

 

 

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɫɬɟɪɠɧɹ Ⱥȼ - ωAB ɪɚɜɧɚ ... ɫ _1 – 

1.  

2. 1 

3.  
4. 2 

5.  

 

Ⱦɢɧɚɦɢɤɚ ɬɨɱɤɢ. 
ɏɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɥ. 

1  Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ m = 5 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ F1=8ɇ ɢ F2=10H. 



 
ɉɪɨɟɤɰɢɹ ɭɫɤɨɪɟɧɢɹ ɬɨɱɤɢ ɧɚ ɨɫɶ Ɉɯ ɪɚɜɧɚ ... 

1. 4/5 

2. 7/5  

3. 1 

4. 3/5  

5. 6/5 

β  Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 5 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ F1 = 3 H ɢ F2 =14 H. 

 
ɉɪɨɟɤɰɢɹ ɭɫɤɨɪɟɧɢɹ ɬɨɱɤɢ ɧɚ ɨɫɶ Ɉɯ ɪɚɜɧɚ ... 

1. 3/5 

2. 4/5 

3. Ɉ 

4. 2/5 

5. 1/5 

 

Ɋɚɛɨɬɚ ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ. 
 1.ɉɪɭɠɢɧɭ ɫ ɠɟɫɬɤɨɫɬɶɸ 1β0ɇ/ɦ ɫɠɚɥɢ ɞɨ ɞɥɢɧɵ 0,05 ɦ ɢ ɨɬɩɭɫɬɢɥɢ. Ɋɚɛɨɬɚ ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ 
ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɪɭɠɢɧɵ ɪɚɜɧɚ ____ Ⱦɠ ɟɫɥɢ ɞɥɢɧɚ ɧɟ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɩɪɭɠɢɧɵ ɪɚɜɧɚ 

0,1 ɦ. 
1. 0,2 

2. 0,15 

3. 0,3 

4. 0,1 

 15. β.ɉɪɭɠɢɧɭ ɫ ɠɟɫɬɤɨɫɬɶɸ 140ɇ/ɦ ɫɠɚɥɢ ɞɨ ɞɥɢɧɵ 0,1 ɦ ɢ ɨɬɩɭɫɬɢɥɢ. Ɋɚɛɨɬɚ ɫɢɥɵ ɭɩɪɭɝɨ-
ɫɬɢ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɪɭɠɢɧɵ ɪɚɜɧɚ ______ Ⱦɠ ɟɫɥɢ ɞɥɢɧɚ ɧɟɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɩɪɭɠɢɧɵ 
ɪɚɜɧɚ 0,β ɦ. 

1. 0,9 

2. 0,6 

3. 0,7 

4. 0,3 

.γ.ɉɪɭɠɢɧɭ ɫ ɠɟɫɬɤɨɫɬɶɸ 1γ0ɇ/ɦ ɫɠɚɥɢ ɞɨ ɞɥɢɧɵ Ɉ,1 ɦ ɢ ɨɬɩɭɫɬɢɥɢ. Ɋɚɛɨɬɚ, ɫɨɜɟɪɲɟɧɧɚɹ 
ɫɢɥɨɣ ɭɩɪɭɝɨɫɬɢ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɪɭɠɢɧɵ, ɪɚɜɧɚ 0,4Ⱦɠ Ⱦɥɢɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɩɪɭɠɢ-
ɧɵ ɪɚɜɧɚ ____ ɦ. 

1. 0,18 

2. 0,1 

3. 0,12 

4. 0,22 

 4.ɉɪɭɠɢɧɭ ɫ ɠɟɫɬɤɨɫɬɶɸ 100ɇ/ɦ ɪɚɫɬɹɧɭɥɢ ɞɨ ɞɥɢɧɵ 0,15 ɦ ɢ ɨɬɩɭɫɬɢɥɢ. Ɋɚɛɨɬɚ ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ ɩɪɢ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɪɭɠɢɧɵ ɪɚɜɧɚ ____ Ⱦɠ, ɟɫɥɢ ɞɥɢɧɚ ɧɟɞɟɮɨɪɦɧɪɨɜɚɧɧɨɣ ɩɪɭɠɢɧɵ ɪɚɜɧɚ 0,08 ɦ. 

1. 0,32 

2. 0,25 

3. 0,9 



4. 0,46 

 

Ⱦɢɧɚɦɢɤɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɬɜёɪɞɨɝɨ ɬɟɥɚ. 
 

Ɍɟɨɪɟɦɚ ɨ ɞɜɢɠɟɧɢɢ ɰɟɧɬɪɚ ɦɚɫɫ 

 1. ɉɥɚɬɮɨɪɦɚ ɦɚɫɫɨɣ m = 100 ɤɝ ɢ ɞɥɢɧɨɣ Ⱥȼ=l=7 ɦ ɫɬɨɢɬ ɧɚ ɝɥɚɞɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨ-
ɫɬɢ. ɇɚ ɩɥɚɬɮɨɪɦɟ ɜ ɩɨɥɨɠɟɧɢɢ Ⱥ ɧɚɯɨɞɢɬɫɹ ɬɟɥɟɠɤɚ ɦɚɫɫɨɣ ɬ2 = 40 ɤɝ. ȿɫɥɢ ɬɟɥɟɠɤɚ ɩɨɞ  ɜɨɡ-
ɞɟɣɫɬɜɢɟɦ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥ ɩɟɪɟɦɟɫɬɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ ȼ, 

 
ɬɨ ɩɥɚɬɮɨɪɦɚ... 

1. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ 7 ɦ  
2. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ β ɦ  
3. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ 7 ɦ 

4. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ β ɦ  
5. ɨɫɬɚɧɟɬɫɹ ɧɚ ɦɟɫɬɟ 

2. ɉɥɚɬɮɨɪɦɚ ɦɚɫɫɨɣ m1 = 60 ɤɝ ɢ ɞɥɢɧɨɣ Ⱥȼ=/=β,5 

ɦ ɫɬɨɢɬ ɧɚ ɝɥɚɞɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɇɚ ɩɥɚɬɮɨɪɦɟ ɜ ɩɨɥɨɠɟɧɢɢ Ⱥ ɧɚɯɨɞɢɬɫɹ ɬɟɥɟɠ-
ɤɚ ɦɚɫɫɨɣ ɬ2 = β0 ɤɝ. ȿɫɥɢ ɬɟɥɟɠɤɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥ ɩɟɪɟɦɟɫɬɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ 
ȼ. 

 
ɬɨ ɩɥɚɬɮɨɪɦɚ... 

1. ɨɫɬɚɧɟɬɫɹ ɧɚ ɦɟɫɬɟ 

2. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ γ,5 ɦ 

3. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ 0,6β5 ɦ 

4. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ γ,5 ɦ 

5. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ 0,6β5 ɦ 

γ ɉɥɚɬɮɨɪɦɚ ɦɚɫɫɨɣ m1 = 1γ0 ɤɝ ɢ ɞɥɢɧɨɣ Ⱥȼ=l=γ*1/γ ɫɬɨɢɬ ɧɚ ɝɥɚɞɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫ-
ɤɨɫɬɢ. ɇɚ ɩɥɚɬɮɨɪɦɟ ɜ ɩɨɥɨɠɟɧɢɢ Ⱥ ɧɚɯɨɞɢɬɫɹ ɬɟɥɟɠɤɚ ɦɚɫɫɨɣ m2 = γ0 ɤɝ. ȿɫɥɢ ɬɟɥɟɠɤɚ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥ ɩɟɪɟɦɟɫɬɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ ȼ, 

ɬɨ ɩɥɚɬɮɨɪɦɚ... 
1. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ 0,6β5 ɦ 

2. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ γ*1/γ ɦ 

3. ɨɫɬɚɧɟɬɫɹ ɧɚ ɦɟɫɬɟ 

4. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ 0,6β5 ɦ 

5. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ γ*1/γ ɦ 

4 ɉɥɚɬɮɨɪɦɚ ɦɚɫɫɨɣ ɬ1 = 1β0 ɤɝ ɢ ɞɥɢɧɨɣ Ⱥȼ=l=5 ɦ ɫɬɨɢɬ ɧɚ ɝɥɚɞɤɨɣ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɇɚ ɩɥɚɬɮɨɪɦɟ ɜ ɩɨɥɨɠɟɧɢɢ Ⱥ ɧɚɯɨɞɢɬɫɹ ɬɟɥɟɠɤɚ ɦɚɫ-
ɫɨɣ m2 = 40 ɤɝ. ȿɫɥɢ ɬɟɥɟɠɤɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥ ɩɟɪɟɦɟɫɬɢɬɫɹ ɜ ɩɨ-
ɥɨɠɟɧɢɟ ȼ, 

 ɬɨ ɩɥɚɬɮɨɪɦɚ... 
1. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ 5 ɦ 

2. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ 5 ɦ 

 



3. ɨɫɬɚɧɟɬɫɹ ɧɚ ɦɟɫɬɟ 

4. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɧɚ 1,β5 ɦ 

5. ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɩɪɚɜɨ ɧɚ 1,β5 ɦ 

 

Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 

  1.Ɉɞɧɨɪɨɞɧɚɹ ɤɜɚɞɪɚɬɧɚɹ ɩɥɚɫɬɢɧɚ ɫɨ ɫɬɨɪɨɧɨɣ ɚ=0,5ɦ ɢ ɦɚɫɫɨɣ ɬ=6 ɤɝ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ 
ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɱ ɨɞɧɭ ɢɡ ɟɟ ɫɬɨɪɨɧ, ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ w=β ɫ-1.

 Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ 
ɷɬɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɪɚɜɧɚ___Ⱦɠ. 

1. 0,25 

2. 0 

3. 0,5 

4. 1 

β.Ɏɨɪɦɭɥɚ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ... 

γ.Ɏɨɪɦɭɥɚ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ... 

Ɋɚɛɨɬɚ ɫɢɥɵ ɬɹɠɟɫɬɢ 

1.ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɟɥ 1, β ɢ γ. Ʉɚɬɨɤ γ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ. ɉɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɧɟɪɚɫ-
ɬɹɠɢɦɨɣ ɲɥɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɤɚɬɨɤ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ. Ɇɚɫɫɵ ɜɫɟɯ ɬɟɥ ɨɞɢɧɚɤɨɜɵ ɢ ɪɚɜɧɵ 
ɬ. ɐɟɧɬp ɦɚɫɫ ɤɚɬɤɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ.Ɋɚɛɨɬɚ ɫɢɥ ɬɹɠɟɫɬɢ ɞɚɧɧɨɣ ɫɢɫɬɟ-
ɦɵ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɪɭɡɚ 1 ɧɚ ɜɟɥɢɱɢɧɭ h ɪɚɜɧɚ ... 

 
          1.m  g h R/r 

          2. m g h 

             3. m g h r/R-r 

          4. 2m g h 

 

 

 

 

 

 

 

 



β.ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɟɥ 1, β ɢ γ. Ʉɚɬɨɤ γ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ. ɉɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɧɟɪɚɫ-
ɬɹɠɢɦɨɣ ɧɢɬɢ ɨɬɫɭɬɫɬɜɭɟɬ, ɤɚɬɨɤ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ. Ɇɚɫɫɚ ɜɫɟɯ ɬɟɥ ɨɞɢɧɚɤɨɜɚ ɢ ɪɚɜɧɚ 
m . ɐɟɧɬɪ ɦɚɫɫ ɤɚɬɤɚ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ. 

 
Ɋɚɛɨɬɚ ɫɢɥ ɬɹɠɟɫɬɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɪɭɡɚ 1 ɧɚ ɜɟɥɢɱɢɧɭ h ɪɚɜɧɚ ... 

    1. 2mgh 

    2. mgh 

    3. mgh R/r 

     4. mgh r/R+r 

γ  ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɟɥ 1, β, γ, 4 ɢ ɩɪɭɠɢɧɵ. Ȼɥɨɤ γ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ. ɉɪɨɫɤɚɥɶɡɵ-
ɜɚɧɢɟ ɧɟɪɚɫɬɹɠɢɦɵɯ ɧɢɬɟɣ ɨɬɫɭɬɫɬɜɭɸɬ. Ɇɚɫɫɵ ɜɫɟɯ ɬɟɥ ɨɞɢɧɚɤɨɜɵ ɢ ɪɚɜɧɵ ɬ. 

  
Ɋɚɛɨɬɚ ɫɢɥ ɬɹɠɟɫɬɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɪɭɡɚ 4 ɧɚ ɜɟɥɢɱɢɧɭ s ɪɚɜɧɚ ... 

1 

2 

3 

4 

4 ɋɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɬɟɥ 1, β, γ, 4. Ȼɥɨɤ γ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɬɭɩɟɧɟɣ. ɉɪɨɫɤɚɥɶɡɵɜɚɧɢɟ ɧɟɪɚɫɬɹ-
ɠɢɦɵɯ ɧɢɬɟɣ ɨɬɫɭɬɫɬɜɭɸɬ. ɇɚɤɥɨɧɧɚɹ ɩɥɨɫɤɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɶɸ 
ɭɝɨɥ γ0° Ɇɚɫɫɵ ɜɫɟɯ ɬɟɥ ɨɞɢɧɚɤɨɜɵ ɢ ɪɚɜɧɵ m.

  

 
Ɋɚɛɨɬɚ ɫɢɥ ɬɹɠɟɫɬɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɝɪɭɡɚ 1 ɧɚ ɜɟɥɢɱɢɧɭ s ɪɚɜɧɚ ... 

1  



2  

3  

4  

 

Ɍɟɨɪɢɹ ɭɞɚɪɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ ɭɞɚɪɟ. 

1  Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɭɞɚɪɹɟɬɫɹ ɨ ɧɟɩɨɞɜɢɠɧɨɟ ɨɫɧɨɜɚɧɢɟ ɢ ɨɬɫɤɚɤɢɜɚɟɬ. ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ ɞɨ 
ɭɞɚɪɚ ɨɛɪɚɡɭɟɬ ɫ ɜɟɪɬɢɤɚɥɶɸ ɭɝɨɥ ɭ = 600

 . Ɉɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ 
ɭɞɚɪɟ,ɟɫɥɢ ɭɝɨɥ ɨɬɪɚɠɟɧɢɹ ɭ  = 750

. 

1. 0.155. 

2.  

3. 1/3.  

4. 0.268- 

5. 0.46 

ɉɨɬɟɪɹ ɷɧɟɪɝɢɢ ɩɪɢ ɭɞɚɪɟ. 
1 ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ m=β (ɤɝ) ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤ=0,75 , ɚ ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v1 =5 (ɦ/ɫ). 
ɉɨɬɟɪɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɡɚ ɜɪɟɦɹ ɭɞɚɪɚ ɪɚɜɧɚ T =....  (ɞɠ) 

1. 10,9 

2. 18,75 

3. 6,25 

4. 14 

β  ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ m=β (ɤɝ) ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ k=0,9 , a ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v1=5 (ɦ/ɫ). 
ɉɨɬɟɪɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɡɚ ɜɪɟɦɹ ɭɞɚɪɚ ɪɚɜɧɚ T =....  (ɞɠ 

1. 5 

2. 22,5 

3. 2,5 

4. 4,75 

γ  ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ m=1   (ɤɝ) ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤ=0,6 , ɚ ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v1 =10 (ɦ/ɫ). 
ɉɨɬɟɪɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɡɚ ɜɪɟɦɹ ɭɞɚɪɚ ɪɚɜɧɚ T =....  (ɞɠ 

1. 20 

2. 6,4 

3. 30 

4. 32 

4   ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ m=1   (ɤɝ) ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɤ=0,7 , ɚ ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v1=10 (ɦ/ɫ). 
ɉɨɬɟɪɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɡɚ ɜɪɟɦɹ ɭɞɚɪɚ ɪɚɜɧɚ    T =.... (ɞɠ) 

1. 25,5 

2. 30,5 

3. 15 

4. 35 

5  ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ m=0,8   (ɤɝ) ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ k=0,8 ? ɚ ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v1=5   (ɦ/ɫ). ɉɨɬɟɪɹ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɡɚ ɜɪɟɦɹ ɭɞɚɪɚ ɪɚɜɧɚ ɞT =.... (ɞɠ) 



1. 8 

2. 3,6 

3. 1,6 

4. 2 

ɉɪɨɰɟɫɫ ɭɞɚɪɚ. 
1  Ɉɬɧɨɲɟɧɢɟ ɚɛɫɨɥɸɬɧɵɯ ɜɟɥɢɱɢɧ ɧɨɪɦɚɥɶɧɵɯ ɩɪɨɟɤɰɢɣ ɫɤɨɪɨɫɬɟɣ ɬɨɱɤɢ ɩɨɫɥɟ ɭɞɚɪɚ ɢ ɞɨ 
ɭɞɚɪɚ ɧɚɡɵɜɚɟɬɫɹ... 

1. ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

2. ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 

3. ɫɪɟɞɧɟɣ ɭɞɚɪɧɨɣ ɫɢɥɨɣ 

4. ɩɨɬɟɪɹɧɧɨɣ ɷɧɟɪɝɢɟɣ 

Ɍɟɨɪɟɦɚ ɢɦɩɭɥɶɫɨɜ ɩɪɢ ɭɞɚɪɟ (ɩɪɨɟɤɰɢɹ). 
1  Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ =0,1ɤɝ ɭɞɚɪɹɟɬɫɹ ɨɧɟɩɨɞɜɢɠɧɭɸ, ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ, ɧɟɝɥɚɞɤɭɸ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɨɬɫɤɚɤɢɜɚɟɬ. ɋɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v = 4 ɦ/ɫ, ɭɝɨɥ ɩɚɞɟɧɢɹ ɭ1 = 30

0. ɋɤɨɪɨɫɬɶ ɩɨɫɥɟ ɭɞɚɪɚ 
u = β ɦ/ɫ, ɭɝɨɥ ɨɬɪɚɠɟɧɢɹ ɭ2 =45

0. ɉɪɨɟɤɰɢɹ ɭɞɚɪɧɨɝɨ ɢɦɩɭɥɶɫɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɨɫɶ ɪɚɜɧɚ... 
1. -0,026 

2. -0,345 

3. -0,1 73 

4. -0,059 

β  Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ m = 0.1 ɤɝ ɭɞɚɪɹɟɬɫɹ ɨ ɧɟɩɨɞɜɢɠɧɭɸ, ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ, ɧɟɝɥɚɞ-
ɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɨɬɫɤɚɤɢɜɚɟɬ. ɋɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v = 6ɦ/ɫ, ɭɝɨɥ ɩɚɞɟɧɢɹ ɭ1 = 30

0
 • ɋɤɨɪɨɫɬɶ 

ɩɨɫɥɟ ɭɞɚɪɚ u =γ ɦ/c ɭɝɨɥ ɨɬɪɚɠɟɧɢɹ y2  = 60
0. ɉɪɨɟɤɰɢɹ ɭɞɚɪɧɨɝɨ ɢɦɩɭɥɶɫɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ-

ɧɭɸ ɨɫɶ ɪɚɜɧɚ... 
1. -0,026 

2. -0,11 

3. -0,04 

4. -0,173 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.1.3 ȼɵɫɨɤɢɣ (ɬɜɨɪɱɟɫɤɢɣ) ɭɪɨɜɟɧɶ ɨɫɜɨɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɣ (ɈɉɄ-3) 

ɇɨɦɟɪɚ ɡɚɞɚɱ ɩɨ ɜɚɪɢɚɧɬɚɦ ɩɨ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɟ 

ȼɚɪɢɚɧɬ ɇɨɦɟɪɚ ɡɚɞɚɱ 

1 1.1 1.18 1.30 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1 13.1 

2 1.2 1.19 1.29 2.2 3.2 4.2 5.2 6.2 7.2 8.2 9.2 10.2 11.2 12.2 13.2 

3 1.3 1.20 1.28 2.3 3.3 4.3 5.3 6.3 7.3 8.3 9.3 10.3 11.3 12.3 13.3 

4 1.4 1.21 1.27 2.4 3.4 4.4 5.4 6.4 7.4 8.4 9.4 10.4 11.4 12.4 13.4 

5 1.5 1.22 1.26 2.5 3.5 4.5 5.5 6.5 7.5 8.5 9.5 10.5 11.5 12.5 13.5 

6 1.6 1.23 1.25 2.6 3.6 4.6 5.6 6.6 7.6 8.6 9.6 10.6 11.6 12.6 13.6 

7 1.7 1.24 1.24 2.7 3.7 4.7 5.7 6.7 7.7 8.7 9.7 10.7 11.7 12.7 13.7 

8 1.8 1.30 1.23 2.8 3.8 4.8 5.8 6.1 7.8 8.8 9.8 10.8 11.8 12.8 13.8 

9 1.9 1.29 1.22 2.9 3.9 4.1 5.9 6.2 7.9 8.9 9.9 10.9 11.9 12.9 13.9 

10 1.10 1.28 1.21 2.10 3.10 4.2 5.10 6.3 7.10 8.10 9.10 10.10 11.10 12.10 13.10 

11 1.11 1.27 1.20 2.11 3.11 4.3 5.11 6.4 7.11 8.11 9.11 10.11 11.11 12.11 13.11 

12 1.12 1.26 1.19 2.12 3.12 4.4 5.12 6.5 7.12 8.12 9.12 10.12 11.12 12.12 13.12 

13 1.13 1.25 1.18 2.13 3.13 4.5 5.13 6.6 7.13 8.13 9.13 10.13 11.13 12.13 13.13 

14 1.14 1.24 1.17 2.14 3.14 4.6 5.14 6.7 7.14 8.14 9.1 10.1 11.14 12.14 13.14 

15 1.15 1.23 1.16 2.15 3.15 4.7 5.15 6.1 7.15 8.15 9.2 10.2 11.15 12.15 13.15 

16 1.16 1.22 1.15 2.1 3.16 4.8 5.16 6.2 7.1 8.1 9.3 10.3 11.1 12.1 13.1 

17 1.17 1.21 1.14 2.2 3.17 4.1 5.17 6.3 7.2 8.2 9.4 10.4 11.2 12.2 13.2 

18 1.18 1.20 1.13 2.3 3.18 4.2 5.18 6.4 7.3 8.3 9.5 10.5 11.3 12.3 13.3 

19 1.19 1.1 1.12 2.4 3.19 4.3 5.19 6.5 7.4 8.4 9.6 10.6 11.4 12.4 13.4 

20 1.20 1.2 1.11 2.5 3.20 4.4 5.20 6.6 7.5 8.5 9.7 10.7 11.5 12.5 13.5 

21 1.21 1.3 1.10 2.6 3.21 4.5 5.21 6.7 7.6 8.6 9.8 10.8 11.6 12.6 13.6 

22 1.22 1.4 1.9 2.7 3.22 4.6 5.22 6.1 7.7 8.7 9.9 10.9 11.7 12.7 13.7 

23 1.23 1.15 1.8 2.8 3.23 4.7 5.23 6.2 7.8 8.8 9.10 10.10 11.8 12.8 13.8 

24 1.24 1.16 1.7 2.9 3.24 4.8 5.24 6.3 7.9 8.9 9.11 10.11 11.9 12.9 13.9 

25 1.25 1.17 1.6 2.10 3.25 4.1 5.25 6.4 7.10 8.10 9.12 10.12 11.10 12.10 13.10 

 



 

1. ɋɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ 

1.1 Ɂɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ = 1 + 2 sin 0,1t, ɭ = 3 t. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚ-
ɬɭ ɯ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɟɟ ɤɨɨɪɞɢɧɚɬɚ ɭ = 12ɦ. (1,78) 

1.2 Ɂɚɞɚɧɨ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ 3 4r ti tj  . Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɭ ɬɨɱɤɢ ɜ ɦɨ-
ɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ r = 5 ɦ. (4) 

1.3      Ɂɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ =3t , ɭ = t2. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɬɨɱɤɢ 
ɨɬ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = β ɫ. (7,β1) 

1.4 Ɂɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ = cos t, ɭ = 2 sin t. Ɉɩɪɟɞɟɥɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɬɨɱɤɢ ɞɨ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t  = β,5 ɫ. (1,44) 

1.5 

 

ɉɨɥɨɠɟɧɢɟ ɤɪɢɜɨɲɢɩɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɝɥɨɦ 

(ɪɚɞ) 0.2t   ɇɚɣɬɢ ɤɨɨɪɞɢɧɚɬɭ 
Bx ɩɨɥɡɭɧɚ ɜ ɦɨ-

ɦɟɧɬ ɜɪɟɦɟɧɢ t = γ ɫ, ɟɫɥɢ ɞɥɢɧɵ ɡɜɟɧɶɟɜ ОА = АВ 

=0,5 ɦ. (0,8β5) 

1.6 Ɂɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ = 2t, ɭ = t. Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ t, ɤɨɝɞɚ ɪɚɫ-
ɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɞɨ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɞɨɫɬɢɝɧɟɬ 10 ɦ. (4,47) 

1.7 Ɂɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ = 2t , ɭ = 1 - 2 sin 0,1 t. Ɉɩɪɟɞɟɥɢɬɶ ɛɥɢ-
ɠɚɣɲɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɬ ɨɫɶ Оɯ. (5,24) 

1.8 

 

 

Ɂɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ = sin t, ɭ = cos t. Ɉɩɪɟɞɟɥɢɬɶ ɛɥɢɠɚɣɲɢɣ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɪɚɞɢɭɫ-ɜɟɤɬɨɪ ɬɨɱɤɢ, ɩɪɨɜɟɞɟɧɧɵɣ ɢɡ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ, ɨɛɪɚɡɭɟɬ ɭɝɨɥ 45° 
ɫ ɨɫɶɸ Оɯ. (0,785) 

 

1.9 

 Ⱦɥɹ ɬɨɱɤɢ А ɡɚɞɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɯ = 2 cos t, y = 3 sin t. Ɉɩɪɟɞɟɥɢɬɶ 
ɭɝɨɥ ɦɟɠɞɭ ɨɫɶɸ Оɯ ɢ ɪɚɞɢɭɫɨɦ-ɜɟɤɬɨɪɨɦ ОА ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1,5 ɫ. 
(1,52) 

1.10      Ⱦɚɧɨ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ 2 2 3r t i tj k    .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɤɨɪɨɫɬɢ 
ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 2 ɫ. (4,47) 

1.11 

     

    Ⱦɚɧ ɝɪɚɮɢɤ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɢ v = f(t). Ɉɩ-

ɪɟɞɟɥɢɬɶ ɩɪɨɣɞɟɧɧɵɣ ɩɭɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 5 ɫ. 

(7,5) 

1.12 

     
 

Ⱦɚɧ ɝɪɚɮɢɤ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ V = f{t). Ɉɩɪɟ-

ɞɟɥɢɬɶ ɩɪɨɣɞɟɧɧɵɣ ɩɭɬɶ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 60 ɫ. 

(750) 

1.13 Ⱦɚɧɵ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɯ = t2, ɭ = sin πt, z = cos πt. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ 
ɫɤɨɪɨɫɬɢ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ. (γ,7β) 

1.14 ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ v 2 3 jti  . Ɉɩɪɟɞɟɥɢɬɶ ɭɝɨɥ ɜ ɝɪɚɞɭɫɚɯ ɦɟɠɞɭ ɜɟɤ-
ɬɨɪɨɦ ɫɤɨɪɨɫɬɢ ɢ ɨɫɶɸ Оɯ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 4 ɫ. (20,6) 



1.15 

      

       ɉɨɥɨɠɟɧɢɟ ɥɢɧɟɣɤɢ АВ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɝɥɨɦ           

φ =   0,5 t. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɫɦ/ɫ ɩɪɨɟɤɰɢɸ ɫɤɨɪɨɫɬɢ ɬɨɱ-

ɤɢ М ɧɚ ɨɫɶ Оɯ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = β ɫ, ɟɫɥɢ ɪɚɫ-

ɫɬɨɹɧɢɟ ВМ = 0,β ɦ. (-8,41) 

1.16        ɍɫɤɨɪɟɧɢɟ ɬɨɱɤɢ 2ɚ 0.5 t Т + 0.β t j  .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɭɫɤɨɪɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ t = β ɫ (1.β8) 

1.17        ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ. 2v 0.9   t i t j  .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɭɫɤɨɪɟɧɢɹ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ     t = 1,5 ɫ. (γ.1γ) 

1.18       ɉɨɥɨɠɟɧɢɟ ɬɨɱɤɢ ɧɚИɩɥɨɫɤɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɟ ɪɚɞɢɭɫɨɦ-ɜɟɤɬɨɪɨɦ 
2 30.3  0.1  r t i t j  .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɭɫɤɨɪɟɧɢɹ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = β ɫ 

(1,34) 

1.19        Ⱦɚɧɨ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ 2a 2   t i t j   . Ɉɩɪɟɞɟɥɢɬɶ ɭɝɨɥ ɜ ɝɪɚɞɭɫɚɯ ɦɟɠɞɭ ɜɟɤ-
ɬɨɪɨɦ ɚ ɢ ɨɫɶɸ Оɯ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ. (β6,6) 

1.20        ɍɫɤɨɪɟɧɢɟ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɚ = t. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɜ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = γ ɫ, ɟɫɥɢ ɩɪɢ t0 = 0 ɫɤɨɪɨɫɬɶ Я0 = β ɦ/ɫ. (6,5) 

1.21        Ɍɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɬɪɚɟɤɬɨɪɢɢ ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ s = 15 + 4 sin π t. ɍɤɚɡɚɬɶ 
ɛɥɢɠɚɣɲɢɣ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t1, ɩɪɢ ɤɨɬɨɪɨɦ s1 = 17 ɦ. 
(0,167) 

1.22  Ɍɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɬɪɚɟɤɬɨɪɢɢ ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ s = 0,5 t
2
 + 4 t . Ɉɩɪɟɞɟɥɢɬɶ, ɜ 

ɤɚɤɨɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɞɨɫɬɢɝɧɟɬ 10ɦ/ɫ.(6) 
1.23        Ɍɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɞɚɧɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ Я =5ɦ/c. Ɉɩɪɟɞɟɥɢɬɶ 

ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɤɨɨɪɞɢɧɚɬɭ s ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  t= 18 ɫ, ɟɫɥɢ ɩɪɢ t0  = 0 ɤɨ-
ɨɪɞɢɧɚɬɚ s0 = β6 ɦ. (116) 

1.24        ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ ɡɚɞɚɧɚ ɭɪɚɜɧɟɧɢɟɦ v = 0,2 t. Ɉɩɪɟɞɟɥɢɬɶ ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɤɨɨɪ-
ɞɢɧɚɬɭ s ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 10 ɫ, ɟɫɥɢ ɩɪɢ t0= 0 ɤɨɨɪɞɢɧɚɬɚ s0 = 0. (10) 

1.25       Ɍɨɱɤɚ ɞɜɢɠɟɬɫɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ s = t  + 2 t
2
 + 3 t. Ɉɩɪɟɞɟ-

ɥɢɬɶ ɤɪɢɜɨɥɢɧɟɣɧɭɸ ɤɨɨɪɞɢɧɚɬɭ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɟɟ ɤɚɫɚɬɟɥɶɧɨɟ ɭɫ-
ɤɨɪɟɧɢɟ ɚ τ  = 16 ɦ/ɫ2

. (22) 

2. Ⱦɢɧɚɦɢɤɚ ɬɨɱɤɢ 

2.1        Ɍɨɱɤɚ ɦɚɫɫɨɣ ɬ = 4 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɹɦɨɣ ɫ ɭɫɤɨɪɟɧɢɟɦ ɚ 
=0,3t  .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɬɨɱɤɭ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɟɟ ɞɜɢɠɟɧɢɹ 
ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = γ ɫ. (γ,6) 

2.2 Ⱦɟɬɚɥɶ ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɫɤɨɥɶɡɢɬ ɜɧɢɡ ɩɨ ɥɨɬɤɭ. ɉɨɞ ɤɚɤɢɦ ɭɝɥɨɦ ɤ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɥɨɬɨɤ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɞɟɬɚɥɶ ɞɜɢɝɚɥɚɫɶ ɫ 
ɭɫɤɨɪɟɧɢɟɦ ɚ = β ɦ/ɫ2

 ? ɍɝɨɥ ɜɵɪɚɡɢɬɶ ɜ ɝɪɚɞɭɫɚɯ.(11,8) 
2.3 

        

Ɍɪɚɤɬɨɪ, ɞɜɢɝɚɹɫɶ ɫ ɭɫɤɨɪɟɧɢɟɦ  a = 1 ɦ/ɫ2 ɩɨ ɝɨ-
ɪɢɡɨɧɬɚɥɶɧɨɦɭ ɭɱɚɫɬɤɭ ɩɭɬɢ, ɩɟɪɟɦɟɳɚɟɬ ɧɚɝɪɭɠɟɧ-
ɧɵɟ ɫɚɧɢ ɦɚɫɫɨɣ 600 ɤɝ. Ɉɩɪɟɞɟɥɢɬɶ ɫɢɥɭ ɬɹɝɢ ɧɚ 
ɤɪɸɤɟ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɫɚɧɟɣ ƒ 
= 0,04. (835) 

2.4 Ɍɟɥɨ ɦɚɫɫɨɣ ɬ = 50 ɤɝ, ɩɨɞɜɟɲɟɧɧɨɟ ɧɚ ɬɪɨɫɟ, ɩɨɞɧɢɦɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɫ ɭɫɤɨ-
ɪɟɧɢɟɦ ɚ = 0,5 ɦ/ɫ2. Ɉɩɪɟɞɟɥɢɬɶ ɫɢɥɭ ɧɚɬɹɠɟɧɢɹ ɬɪɨɫɚ. (516) 

2.5 Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ 1,4 ɤɝ ɞɜɢɠɟɬɫɹ ɩɪɹɦɨɥɢɧɟɣɧɨ ɩɨ ɡɚɤɨɧɭ    ɯ = 6 t2
 + 

6 t + γ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɨɱɤɟ. (16,8) 



2.6 Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 6 ɤɝ ɞɜɢɠɟɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ Оɯɭ 
ɫ ɭɫɤɨɪɟɧɢɟɦ 3 4a i j  . Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɟɟ ɜ ɩɥɨɫɤɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ. (γ0) 

2.7      Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 7 ɤɝ ɞɜɢɠɟɬɫɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ Оɯɭ 
ɫɨ ɫɤɨɪɨɫɬɶɸ v 0.4  0.5  t i t j   .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɟɟ ɜ 
ɩɥɨɫɤɨɫɬɢ Ⱦɜɢɠɟɧɢɹ. (4,48) 

2.8      Ⱦɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ ɬ =_9 ɤɝ ɜ ɩɥɨɫɤɨɫɬɢ Оɯɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɞɢɭɫɨɦ-ɜɟɤɬɨɪɨɦ 2 20.6  0.5  r t i t j  .Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ 
ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɨɱɤɟ.   (14,1) 

2.9 Ⱦɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ ɨɬ = 8 ɤɝ ɩɪɨɢɫɯɨɞɢɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ Оɯɭ ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɹɦ ɯ = 0,05 t

3
 ɢ ɭ  = 0,3 t

2
. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɪɚɜ-

ɧɨɞɟɣɫɬɜɭɸɳɟɣ ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɨɱɤɟ ɫɢɥ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 4 ɫ. (10,7) 

2.10 Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 14 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɚ R = 7ɦɫ 
ɩɨɫɬɨɹɧɧɵɦ ɤɚɫɚɬɟɥɶɧɵɦ ɭɫɤɨɪɟɧɢɟɦ ɚɌ = 0,5 ɦ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɪɚɜɧɨɞɟɣɫɬ-
ɜɭɸɳɟɣ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɬɨɱɤɭ, ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 4 ɫ, ɟɫɥɢ ɩɪɢ  t0 = 0 ɫɤɨ-
ɪɨɫɬɶ v0 = 0. (10,6) 

2.11 Ɍɟɥɨ ɞɜɢɠɟɬɫɹ ɜɧɢɡ ɩɨ ɝɥɚɞɤɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɨɬɨɪɚɹ   ɧɚɤɥɨɧɟɧɚ , ɭɝɥɨɦ α = β5° ɤ 
ɝɨɪɢɡɨɧɬɭ. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɬɟɥɚ. (4.15) 

2.12 Ɍɟɥɨ ɞɜɢɠɟɬɫɹ ɜɧɢɡ ɩɨ ɧɚɤɥɨɧɧɨɣ ɲɟɪɨɯɨɜɚɬɨɣ ɩɥɨɫɤɨɫɬɢ, ɤɨɬɨɪɨɟ ɨɛɪɚɡɭɟɬ ɫ ɝɨ-
ɪɢɡɨɧɬɨɦ ɭɝɨɥ 40°. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɬɟɥɚ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶ-
ɠɟɧɢɹ ƒ = 0,γ. (4,05) 

2.13      Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 9 ɤɝ ɞɜɢɠɟɬɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢ-
ɥɵ 5 6 7F i j k   . Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɭɫɤɨɪɟɧɢɹ ɬɨɱɤɢ. (1,17) 

2.14       Ɇɨɬɨɪɧɚɹ ɥɨɞɤɚ ɦɚɫɫɨɣ ɬ = β00 ɤɝ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɦɨɬɨɪɚ ɞɜɢɠɟɬɫɹ ɩɪɹɦɨ-
ɥɢɧɟɣɧɨ, ɩɪɟɨɞɨɥɟɜɚɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɞɵ. ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ   R = 4v

2. Ɉɩɪɟ-
ɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɥɨɞɤɢ, ɤɨɝɞɚ ɟɟ ɫɤɨɪɨɫɬɶ v = 5ɦ/ɫ. (-0,5) 

2.15 ɇɚ ɦɚɬɟɪɢɚɥɶɧɭɸ ɬɨɱɤɭ ɦɚɫɫɨɣ ɬ = β00 ɤɝ, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɞɟɣɫɬɜɭɟɬ ɜɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɴɟɦɧɚɹ ɫɢɥɚ   F = 10t

2
 . Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟ-

ɦɹ t, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɱɧɟɬɫɹ ɞɜɢɠɟɧɢɟ ɬɨɱɤɢ.(14,0) 
3.Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

3.1  Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 1 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɫɨ ɫɤɨɪɨɫɬɶɸ v = 

1 ɦ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɷɬɨɣ ɬɨɱɤɢ.(0,5) 

3.2  ɉɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ ɬ = 4 ɤɝ ɡɚɞɚɧɨ ɭɪɚɜ-
ɧɟɧɢɟɦ s = 4t + 2 t

2
. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɷɬɨɣ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟ-

ɦɟɧɢ t = β ɫ. (β88) 
3.3 

 

Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɩɪɢɤɪɟɩ-
ɥɟɧɚ ɤ ɝɢɛɤɨɣ ɧɢɬɢ ɞɥɢɧɨɣ ОМ =  β ɦ ɢ ɫɨɜɟɪɲɚɟɬ 
ɜɦɟɫɬɟ ɫ ɧɢɬɶɸ ɤɨɥɟɛɚɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ  6 sin 2 t   . Ɉɩɪɟɞɟɥɢɬɶ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɜ ɧɢɠɧɟɦ 
ɟɟ ɩɨɥɨɠɟɧɢɢ. (10,8) 

3.4 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɟɧɬɢɥɹɬɨɪɚ ɪɚɜɧɚ 90 ɨɛ/ɦɢɧ. Ɉɩɪɟɞɟɥɢɬɶ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɤɨɥɟɫɚ, ɟɫɥɢ ɟɝɨ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟ-
ɧɢɹ ɪɚɜɟɧ β,β ɤɝ • ɦ2

. (97,7) 



3.5 

       

Ⱦɥɹ ɭɤɚɡɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɨɩɪɟɞɟɥɢɬɶ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɲɚɬɭɧɚ АВ ɦɚɫɫɨɣ ɬ = 1 ɤɝ, ɟɫ-
ɥɢ ɤɪɢɜɨɲɢɩ ОА ɞɥɢɧɨɣ 0,5 ɦ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ О 
ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = β ɪɚɞ/ɫ. (0,5) 

3.6 

       

Ɉɞɧɨɪɨɞɧɵɣ ɞɢɫɤ ɦɚɫɫɨɣ m = γ0 ɤɝ ɪɚɞɢɭɫɚ R = 1 ɦ 
ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨɤɨɹ ɪɚɜɧɨɭɫɤɨɪɟɧ-
ɧɨ ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε = β ɪɚɞ/ɫ2. Ɉɩ-
ɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɞɢɫɤɚ ɜ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ ɝ = β ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. (1β0) 

3.7  
 

         

Ⱦɢɫɤ ɦɚɫɫɨɣ ɬ = β ɤɝ ɪɚɞɢɭɫɚ r = 1 ɦ ɤɚɬɢɬɫɹ ɩɨ 
ɩɥɨɫɤɨɫɬɢ, ɟɝɨ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ, ɩɪɨ-
ɯɨɞɹɳɟɣ ɱɟɪɟɡ ɰɟɧɬɪ ɋ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɪɢ-
ɫɭɧɤɚ, 1ɋ  = β ɤɝ ∙ ɦ2

 . Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪ-
ɝɢɸ ɞɢɫɤɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɟɝɨ ɰɟɧ-
ɬɪɚ vC   = 1 ɦ/ɫ. (β) 

3.8 

 

ɑɟɦɭ ɪɚɜɧɚ  ɤɢɧɟɬɢɱɟɫɤɚɹ  ɷɧɟɪɝɢɹ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ ɞɜɭɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɤɨ-
ɥɟɫ ɫ ɱɢɫɥɨɦ ɡɭɛɶɟɜ z2 = 2z1, ɟɫɥɢ ɢɯ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɜɪɚɳɟɧɢɹ                       
I2 = 2I1 = βɤɝ  ּ ɦ2, ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɤɨɥɟɫɚ 1 ɪɚɜɧɚ 10 ɪɚɞ/ɫ.(75) 

3.9  
 

    

ɑɟɬɵɪɟ ɝɪɭɡɚ ɦɚɫɫɨɣ m = 1 ɤɝ ɤɚɠɞɵɣ, ɫɨɟɞɢɧɟɧ-
ɧɵɟ ɝɢɛɤɨɣ ɧɢɬɶɸ, ɩɟɪɟɛɪɨɲɟɧɧɨɣ ɱɟɪɟɡ ɧɟɩɨɞɜɢɠ-
ɧɵɣ ɧɟɜɟɫɨɦɵɣ ɛɥɨɤ, ɞɜɢɠɭɬɫɹ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ s = 1,5 

t
2
. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɢɫɬɟɦɵ ɝɪɭɡɨɜ 

ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = β ɫ. (7β) 

3.10        

          

Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɢɫɬɟɦɵ, ɫɨ-
ɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɨɞɢɧɚɤɨɜɵɯ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɦɚɫɫɨɣ    
m = 1 ɤɝ ɤɚɠɞɵɣ, ɜɪɚɳɚɸɳɢɯɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω 
= 10 ɪɚɞ/ɫ. Ɋɚɞɢɭɫ ɢɧɟɪɰɢɢ ɤɚɠɞɨɝɨ ɤɨɥɟɫɚ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɪɚɜɟɧ 0,β ɦ. (4) 

3.11 

            

Ƚɪɭɡ ɦɚɫɫɨɣ m = 4 ɤɝ, ɨɩɭɫɤɚɹɫɶ ɜɧɢɡ, ɩɪɢɜɨɞɢɬ ɫ 
ɩɨɦɨɳɶɸ ɧɢɬɢ ɜɨ ɜɪɚɳɟɧɢɟ ɰɢɥɢɧɞɪ ɪɚɞɢɭɫɚ R = 0,4 

ɦ. Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɰɢɥɢɧɞɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ Ɉɫɢ ɜɪɚ-
ɳɟɧɢɹ I = 0,β ɤɝ • ɦ2. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪ-

ɝɢɸ ɫɢɫɬɟɦɵ ɬɟɥ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ 
ɝɪɭɡɚ  v = β ɦ/ɫ.  (10,5) 

3.12        ɉɪɹɦɨɥɢɧɟɣɧɨɟ ɞɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ ɬ = 4 ɤɝ ɡɚɞɚɧɨ ɭɪɚɜɧɟ-
ɧɢɟɦ  ɚ = 4 t + 2 t

2
. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɷɬɨɣ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟ-

ɧɢ t = 1 ɫ. (288) 

3.13        Ƚɪɭɡ ɦɚɫɫɨɣ ɬ = 5 ɤɝ, ɩɨɞɜɟɲɟɧɧɵɣ ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɪɭɠɢɧɟ, ɫɨɜɟɪɲɚɟɬ ɫɜɨ-
ɛɨɞɧɵɟ ɤɨɥɟɛɚɧɢɹ ɩɨ ɡɚɤɨɧɭ ɭ = 0,1 sin (14 t +1.5 π). Ɉɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟ-
ɧɢɟ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɝɪɭɡɚ. (4,9) 

3.14 

          

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɩɪɢɤɪɟɩ-
ɥɟɧɚ ɤ ɝɢɛɤɨɣ ɧɢɬɢ ɞɥɢɧɨɣ ОМ = 2 ɦ ɢ ɫɨɜɟɪɲɚɟɬ ɜɦɟ-
ɫɬɟ ɫ ɧɢɬɶɸ ɤɨɥɟɛɚɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɫɨ-
ɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ φ = (π/6)sin β πt. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟ-
ɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɜ ɧɢɠɧɟɦ ɟɟ 
ɩɨɥɨɠɟɧɢɢ. (10,8) 



3.15        ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɟɧɬɢɥɹɬɨɪɚ ɪɚɜɧɚ 90 ɨɛ/ɦɢɧ. Ɉɩɪɟɞɟɥɢɬɶ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɤɨɥɟɫɚ, ɟɫɥɢ ɟɝɨ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟ-
ɧɢɹ ɪɚɜɟɧ 2,2 ɤɝ • ɦ2

. (97,7) 

3.16 

      

       Ⱦɥɹ ɭɤɚɡɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɨɩɪɟɞɟɥɢɬɶ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɲɚɬɭɧɚ АВ ɦɚɫɫɨɣ ɬ = 1 ɤɝ, ɟɫ-
ɥɢ ɤɪɢɜɨɲɢɩ ОА ɞɥɢɧɨɣ 0,5 ɦ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ О 
ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = 2 ɪɚɞ/ɫ. (0,5) 

3.17      

      

       Ɉɞɧɨɪɨɞɧɵɣ ɞɢɫɤ ɦɚɫɫɨɣ ɬ = 30 ɤɝ ɪɚɞɢɭɫɚ R = 1 

ɦ ɧɚɱɢɧɚɟɬ ɜɪɚɳɚɬɶɫɹ ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨɤɨɹ ɪɚɜɧɨɭɫɤɨ-
ɪɟɧɧɨ ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε = 2 ɪɚɞ/ɫ2

. 

Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɞɢɫɤɚ ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ t = 2 ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ. (120) 

3.18 

         

       Ɉɞɧɨɪɨɞɧɵɣ ɫɬɟɪɠɟɧɶ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ ɬ = 3 ɤɝ ɢ 
ɞɥɢɧɚ АВ = 1 ɦ, ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ Оz, ɩɨ ɡɚɤɨɧɭ φ 
= 2 t

3. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɬɟɪɠɧɹ ɜ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ. (18) 

3.19 

      

       Ɉɞɧɨɪɨɞɧɚɹ ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɩɥɚɫɬɢɧɚ ɦɚɫɫɨɣ ɬ = 

18 ɤɝ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ АВ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω 

= 4 ɪɚɞ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɥɚɫɬɢ-
ɧɵ, ɟɫɥɢ ɞɥɢɧɚ b = 1 ɦ. (48) 

 

3.20     

      

       Ⱦɢɫɤ ɦɚɫɫɨɣ m = 2 ɤɝ ɪɚɞɢɭɫɚ r = 1 ɦ ɤɚɬɢɬɫɹ ɩɨ 
ɩɥɨɫɤɨɫɬɢ, ɟɝɨ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɰɟɧɬɪ ɋ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ 
ɪɢɫɭɧɤɚ, 1C  = 2 ɤɝ • ɦ2

. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɞɢɫɤɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɟɝɨ 
ɰɟɧɬɪɚ vc = 1 ɦ/ɫ. (2) 

3.21 

     

       Ɉɞɧɨɪɨɞɧɵɣ ɰɢɥɢɧɞɪ 1 ɦɚɫɫɨɣ ɬ = 16 ɤɝ ɤɚɬɢɬɫɹ 
ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ 2. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɰɢ-
ɥɢɧɞɪɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɟɝɨ ɰɟɧɬɪɚ 
ɦɚɫɫ ɋ ɪɚɜɧɚ 2 ɦ/ɫ. (48) 

3.22  

       

            Ɉɞɧɨɪɨɞɧɵɣ ɫɬɟɪɠɟɧɶ АВ ɞɥɢɧɨɣ 2 ɦ ɢ ɦɚɫɫɨɣ 
m = 6 ɤɝ ɩɪɢ ɫɜɨɟɦ ɞɜɢɠɟɧɢɢ ɫɤɨɥɶɡɢɬ ɤɨɧɰɚɦɢ A ɢ ȼ 
ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɦ. Ɉɩɪɟ-
ɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɬɟɪɠɧɹ ɜ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ, ɤɨɝɞɚ ɭɝɨɥ ɚ = 45° ɢ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ А ɪɚɜɧɚ        
vA = 1 ɦ/ɫ. (2) 



3.23     

      

       ɉɪɹɦɨɣ ɤɪɭɝɨɜɨɣ ɤɨɧɭɫ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ ɩɨ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɢɦɟɹ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ω = 

5 ɪɚɞ/ɫ ɜɨ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɜɨɤɪɭɝ ɦɝɧɨɜɟɧɧɨɣ 
ɨɫɢ ɜɪɚɳɟɧɢɹ. Ɇɨɦɟɧɬ ɢɧɟɪɰɢɢ ɤɨɧɭɫɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɫɢ ОА ɪɚɜɟɧ 0,04 ɤɝ • ɦ2

. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɤɨɧɭɫɚ. (0,5) 

3.24        ɑɟɦɭ ɪɚɜɧɚ  ɤɢɧɟɬɢɱɟɫɤɚɹ  ɷɧɟɪɝɢɹ ɡɭɛɱɚɬɨɣ ɩɟɪɟɞɚɱɢ ɞɜɭɯ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ 
ɤɨɥɟɫ ɫ ɱɢɫɥɨɦ ɡɭɛɶɟɜ z2 = 2 z1 ,  ɟɫɥɢ ɢɯ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɜɪɚɳɟ-
ɧɢɹ I2 = 2I1 = βɤɝ  ּ ɦ2, ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɤɨɥɟɫɚ I ɪɚɜɧɚ 10 ɪɚɞ/ɫ.(75) 

3.25         

       

       ɑɟɬɵɪɟ ɝɪɭɡɚ ɦɚɫɫɨɣ m = 1 ɤɝ ɤɚɠɞɵɣ, ɫɨɟɞɢɧɟɧ-
ɧɵɟ ɝɢɛɤɨɣ ɧɢɬɶɸ, ɩɟɪɟɛɪɨɲɟɧɧɨɣ ɱɟɪɟɡ ɧɟɩɨɞɜɢɠ-
ɧɵɣ ɧɟɜɟɫɨɦɵɣ ɛɥɨɤ, ɞɜɢɠɭɬɫɹ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ s = 1,5 

t
2
. Ɉɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɫɢɫɬɟɦɵ ɝɪɭɡɨɜ 

ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ  t = β ɫ. (7β) 

4.Ʉɨɥɢɱɟɫɬɜɨ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

4.1 

            

Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ m = 1 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨ 
ɡɚɤɨɧɭ s = 2 + 0,5 ɟ2t

 . Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɤɨɥɢɱɟɫɬɜɚ 
ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ. (7,γ9) 

4.2 

       

ɒɤɢɜ 1 ɪɚɞɢɭɫɚ R = 0,4 ɦ, ɜɪɚɳɚɹɫɶ ɫ ɭɝɥɨɜɨɣ ɫɤɨ-
ɪɨɫɬɶɸ ω = β,5 ɪɚɞ/ɫ, ɩɨɞɧɢɦɚɟɬ ɝɪɭɡ β ɦɚɫɫɨɣ ɬ = 10 

ɤɝ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɝɪɭɡɚ. 
(10) 

4.3 

                

Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɩɨɥɡɭɧɚ 
2, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ ɬ2 = 1 ɤɝ, ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ 
ɭɝɨɥ ɚ = 60°, ɟɫɥɢ ɩɨɥɡɭɧ 1 ɞɜɢɠɟɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ v  = 

2 ɦ/ɫ.  (1,15) 

4.4               

 

Ʉɪɢɜɨɲɢɩ 1 ɞɥɢɧɨɣ ОА = 0,β ɦ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨ-
ɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = β0 ɪɚɞ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɤɨɥɢ-
ɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɲɚɬɭɧɚ 2 ɦɚɫɫɨɣ  ɬ = 5 ɤɝ ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɭɝɨɥ φ = 180°. ɒɚɬɭɧ 2 ɫɱɢɬɚɬɶ ɨɞɧɨ-
ɪɨɞɧɵɦ ɫɬɟɪɠɧɟɦ. (10) 

4.5                 

 

Ʉɪɢɜɨɲɢɩ 1 ɞɥɢɧɨɣ ОА = 0,β ɦ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨ-
ɜɨɣ ɫɤɨɪɨɫɬɶɸ  ω = β0 ɪɚɞ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɤɨɥɢ-
ɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɲɚɬɭɧɚ 2 ɦɚɫɫɨɣ       ɬ = 6 ɤɝ ɜ ɦɨ-
ɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɭɝɨɥ φ =  90°. ɒɚɬɭɧ 2 ɫɱɢɬɚɬɶ 
ɨɞɧɨɪɨɞɧɵɦ ɫɬɟɪɠɧɟɦ. (β4) 

4.6                 

 

Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɨɞɧɨɪɨɞ-
ɧɨɝɨ ɫɬɟɪɠɧɹ ɞɥɢɧɨɣ АВ = 1 ɦ, ɦɚɫɫɨɣ      ɬ = 5 ɤɝ, ɫɨ-
ɜɟɪɲɚɸɳɟɝɨ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɬɨɬ ɦɨ-
ɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɟɝɨ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ω =  4 ɪɚɞ/ɫ, 
ɚ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ А ɪɚɜɧɚ   4 ɦ/ɫ. (γ0) 



4.7 

        

Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɝɥɚɜɧɨɝɨ ɜɟɤɬɨɪɚ ɤɨɥɢɱɟɫɬɜɚ 
ɞɜɢɠɟɧɢɹ ɫɢɫɬɟɦɵ ɞɜɭɯ ɦɚɬɟɪɢɚɥɶɧɵɯ     ɬɨɱɟɤ, ɦɚɫɫɵ 
ɤɨɬɨɪɵɯ ɬ1= 1 ɤɝ, ɬ2 = β  ɤɝ, ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ 
ɫɤɨɪɨɫɬɢ v1=γ ɦ/ɫ, v2=β ɦ/ɫ. (5) 

4.8 

       

Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɟɤɰɢɸ ɧɚ ɨɫɶ Оɭ ɝɥɚɜɧɨɝɨ ɜɟɤɬɨɪɚ 
ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɫɢɫɬɟɦɵ ɞɜɭɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɬɨ-
ɱɟɤ, ɦɚɫɫɵ ɤɨɬɨɪɵɯ ɬ1 = 4 ɤɝ,  m2 = 2 ɤɝ, ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɢɯ ɫɤɨɪɨɫɬɢ 

1v = β ɦ/ɫ, v2 = 1 ɦ/ɫ. (7,07) 

 

5.Ⱥɧɚɥɢɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɢɥ 

5.1 

 

Ȼɚɥɤɚ АЕ ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɚ ɜ ɬɨɱɤɟ А ɢ 
ɨɩɢɪɚɟɬɫɹ ɧɚ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɟɪɠɟɧɶ ɋD. Ɉɩɪɟɞɟɥɢɬɶ 
ɜ ɤɇ ɭɫɢɥɢɟ.ɜ ɫɬɟɪɠɧɟ ɋD, ɟɫɥɢ ɞɥɢɧɚ АВ = 1 ɦ, Вɋ = 

ɋЕ = 2 ɦ, ɚ ɫɢɥɵ F1 = β ɤɇ ɢ F2= 4 ɤɇ ɜɟɪɬɢɤɚɥɶɧɵ. 
(7,33) 

5.2 

        

ɇɚ ɛɚɥɤɭ АВ ɞɟɣɫɬɜɭɸɬ ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɢɥɵ F1 = 1 

ɤɇ, F2=2 ɤɇ  ɢ F3 =3 ɤɇ. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɤɇ ɪɟɚɤɰɢɸ 
ɨɩɨɪɵ В, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɹ   Аɋ = ɋD = DЕ = 1 ɦ,          
ВЕ = β ɦ. (1,β) 

5.3 

           

ɇɚ . ɛɚɥɤɭ АВ ɞɟɣɫɬɜɭɸɬ ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɢɥɚ  F = 5 

ɤɇ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ q = 4 

ɤɇ/ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɤɇ ɪɟɚɤɰɢɸ ɨɩɨɪɵ В, ɟɫɥɢ ɞɥɢɧɵ 
Аɋ = γ ɦ, Вɋ =  6 ɦ. (β,0) 

5.4 

       

ɇɚ ɨɞɧɨɪɨɞɧɭɸ ɛɚɥɤɭ АВ, ɜɟɫ ɤɨɬɨɪɨɣ G = β0 ɤɇ, 
ɞɟɣɫɬɜɭɟɬ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ q 

= 0,5 ɤɇ/ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɜ     ɤɇ ɪɟɚɤɰɢɸ ɨɩɨɪɵ А, ɟɫɥɢ 
ɞɥɢɧɵ АВ = 6 ɦ,  Аɋ = Вɋ. (10,4) 

 

 

5.5 

        

ɇɚ ɛɚɥɤɭ АВ ɞɟɣɫɬɜɭɸɬ ɫɢɥɵ F = 9ɇ ɢ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ 
ɧɚɝɪɭɡɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ q = γ ɤɇ/ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ 
ɨɩɨɪɵ В, ɟɫɥɢ ɞɥɢɧɵ AB=5ɦ, Вɋ=2ɦ. (10,2) 

 

5.6 

         

Ʉɚɤɨɣ ɞɨɥɠɧɚ ɛɵɬɶ ɞɥɢɧɚ ɭɱɚɫɬɤɚ Аɋ ɫ 
ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ q = 5 ɤɇ/ɦ, ɞɚɹ ɬɨɝɨ ɱɬɨɛɵ ɪɟɚɤɰɢɹ 
ɨɩɨɪɵ В ɛɵɥɚ ɪɚɜɧɚ 10 ɤɇ, ɟɫɥɢ ɞɥɢɧɚ ɛɚɥɤɢ АВ = 9 ɦ? 
(6,0) 

 

5.7 
        

Ɉɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ ɨɩɨɪɵ В, ɟɫɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ q = 40 ɇ/ɦ, ɪɚɡɦɟɪɵ ɛaɥɤɢ   
АВ = 4 ɦ,    Вɋ = 2 ɦ. (100) 

5.8 

        

Ɉɩɪɟɞɟɥɢɬɶ ɜɟɫ ɝɪɭɡɚ 1, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɨɞɧɨɪɨɞɧɚɹ ɛɚɥɤɚ АВ ɜɟɫɨɦ 340 ɇ ɜ ɩɨɥɨɠɟɧɢɢ 
ɪɚɜɧɨɜɟɫɢɹ ɛɵɥɚ ɝɨɪɢɡɨɧɬɚɥɶɧɚ.(170) 



5.9 

       

Ɉɩɪɟɞɟɥɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɝɪɭɡɤɢ q, ɩɪɢ ɤɨɬɨɪɨɣ 
ɦɨɦɟɧɬ ɜ ɡɚɞɟɥɤɟ А ɪɚɜɟɧ 400 ɇ • ɦ, ɟɫɥɢ ɪɚɡɦɟɪɵ       
АВ = 2 ɦ, Вɋ = 4 ɦ. (25) 

5.10 

         

Ɉɩɪɟɞɟɥɢɬɶ ɜɟɪɬɢɤɚɥɶɧɭɸ ɫɢɥɭ F, ɩɪɢ ɤɨɬɨɪɨɣ ɦɨ-
ɦɟɧɬ ɜ ɡɚɞɟɥɤɟ A ɪɚɜɟɧ 240 ɇ • ɦ, ɟɫɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ q = 40 ɇ/ɦ, ɚ ɪɚɡɦɟɪɵ          
ɋО = 3 ɦ, АВ = Вɋ  = 1 ɦ.(180) 

5.11 

        

Ɉɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ ɨɩɨɪɵ D, ɟɫɥɢ ɫɢɥɵ     F1 = 

84,6 ɇ, F2 = 208 ɇ, ɪɚɡɦɟɪɵ АВ = 1 ɦ, Вɋ=Зɦ, ɋВ=2ɦ. 
(130) 

5.12 

       

ɇɚ ɛɚɥɤɭ, ɞɥɢɧɚ ɤɨɬɨɪɨɣ l = 3 ɦ, ɞɟɣɫɬɜɭɸɬ ɩɚɪɵ 
ɫɢɥ ɫ ɦɨɦɟɧɬɚɦɢ М1 = 2 ɤɇ • ɦ  ɢ Ɇ2 = 8 ɤɇ•ɦ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɜ ɤɇ ɦɨɞɭɥɶ ɪɟɚɤɰɢɢ ɨɩɨɪɵ B.(2,0) 

5.13 

        

Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ М. ɩɚɪɵ ɫɢɥ, ɩɪɢ ɤɨ-      ɬɨɪɨɦ 
ɪɟɚɤɰɢɹ ɨɩɨɪɵ В ɪɚɜɧɚ 250 ɇ, ɟɫɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɫ-
ɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ q = 150 ɇ/ɦ,  ɪɚɡɦɟɪɵ Аɋ = ɋВ 

= 2 ɦ. (200) 

5.14 

         

ɇɚ ɛɚɥɤɭ АВ ɞɟɣɫɬɜɭɸɬ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ q = 2 ɇ/ɦ ɢ ɫɢɥɚ F = ɛ ɇ Ɉɩɪɟɞɟ-     

ɥɢɬɶ ɪɟɚɤɰɢɸ ɨɩɨɪɵ В, ɟɫɥɢ ɞɥɢɧɚ   Ⱥɋ = 1/3 АВ, ɭɝɨɥ       
ɚ = 45°. (4,08) 

5.15 

        

Ɉɩɪɟɞɟɥɢɬɶ ɜɟɫ ɝɪɭɡɚ 1, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɭɞɟɪɠɚ-
ɧɢɹ ɨɞɧɨɪɨɞɧɨɣ ɛɚɥɤɢ АВ ɜ ɪɚɜɧɨɜɟɫɢɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɟɫɥɢ ɟɟ ɜɟɫ ɪɚɜɟɧ 346 ɇ. (200) 

5.16 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ F3 ɧɚɬɹɠɟɧɢɹ ɬɪɨɫɚ Вɋ, 
ɟɫɥɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɬɹɠɟɧɢɟ ɬɪɨɫɚ Аɋ ɪɚɜɧɨ F2 = 15 

ɇ. ȼ ɩɨɥɨɠɟɧɢɢ ɪɚɜɧɨɜɟɫɢɹ ɭɝɥɵ  ɚ =γ0° ɢ ȕ=75°. 
(7,76) 

5.17 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɜɟɫ ɛɚɥɤɢ АВ, ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɫɢɥɵ ɧɚ-
ɬɹɠɟɧɢɹ ɜɟɪɟɜɨɤ F1 = 120 ɇ ɢ F2 = 80 ɇ. Ɂɚɞɚɧɵ ɭɝɥɵ    
ɚ  = 45° ɢ  ȕ = γ0° ɦɟɠɞɭ ɜɟɪɬɢɤɚɥɶɸ ɢ ɜɟɪɟɜɤɚɦɢ Аɋ ɢ 
Вɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. (154) 

5.18 

         

       Ƚɪɭɡ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɞɜɭɦɹ ɫɬɟɪɠɧɹɦɢ 
Аɋ ɢ Вɋ, ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɧɵɦɢ ɜ ɬɨɱɤɚɯ А, В ɢ ɋ 
ɋɬɟɪɠɟɧɶ Вɋ ɪɚɫɬɹɧɭɬ ɫɢɥɨɣ     F2  = 45 ɇ, ɚ ɫɬɟɪɠɟɧɶ 
Аɋ ɫɠɚɬ ɫɢɥɨɣ F1 = 17 ɇ. Ɉɩɪɟɞɟɥɢɬɶ ɜɟɫ ɝɪɭɡɚ, ɟɫɥɢ 
ɡɚɞɚɧɵ ɭɝɥɵ ɚ = 15° ɢ  ȕ = 60°. (18,1) 



5.19 

          

       ɒɚɪɧɢɪɧɵɣ ɬɪɟɯɡɜɟɧɧɢɤ АВɋ ɭɞɟɪɠɢɜɚɟɬ ɜ ɪɚɜɧɨ-
ɜɟɫɢɢ ɝɪɭɡ, ɩɨɞɜɟɲɟɧɧɵɣ ɤ ɲɚɪɧɢɪɧɨɦɭ ɛɨɥɬɭ ɋ. ɉɨɞ 
ɞɟɣɫɬɜɢɟɦ ɝɪɭɡɚ ɫɬɟɪɠɟɧɶ Аɋ ɫɠɚɬ ɫɢɥɨɣ F2 = 25 ɇ. 
Ɂɚɞɚɧɵ ɭɝɥɵ ɚ = 60° ɢ ȕ = 45°. ɋɱɢɬɚɹ ɫɬɟɪɠɧɢ Аɋ ɢ Вɋ 

ɧɟɜɟɫɨɦɵɦɢ, ɨɩɪɟɞɟɥɢɬɶ ɭɫɢɥɢɟ ɜ ɫɬɟɪɠɧɟ Вɋ. (48,3) 

 

5.20 

      

       Ƚɪɭɡ 1 ɜɟɫɨɦ 2 ɇ ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɞɜɭɦɹ 
ɜɟɪɟɜɤɚɦɢ Аɋ ɢ Вɋ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ. Ɉɩɪɟɞɟɥɢɬɶ ɧɚɬɹɠɟɧɢɟ ɜɟɪɟɜɤɢ Вɋ, ɟɫɥɢ 
ɭɝɨɥ ɚ = γ0°. (β,γ1) 

5.21 

       

       Ⱦɜɚ ɧɟɜɟɫɨɦɵɯ ɫɬɟɪɠɧɹ Аɋ ɢ Вɋ ɫɨɟɞɢɧɟɧɵ ɜ ɬɨɱ-
ɤɟ ɋ ɢ ɲɚɪɧɢɪɧɨ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɩɨɥɭ.        Ʉ ɲɚɪɧɢɪɭ 
ɋ ɩɨɞɜɟɲɟɧ ɝɪɭɡ 1. Ɉɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ ɫɬɟɪɠɧɹ Вɋ, 
ɟɫɥɢ ɭɫɢɥɢɟ ɜ ɫɬɟɪɠɧɟ Аɋ ɪɚɜɧɨ 43 ɇ, ɭɝɥɵ ɚ = 60°,          
ȕ = γ0°. (-24,8) 

5.22 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ ɫɬɟɪɠɧɹ Аɋ, ɭɞɟɪɠɢɜɚɸɳɟɝɨ 
ɜ ɪɚɜɧɨɜɟɫɢɢ ɝɪɭɡ 1 ɜɟɫɨɦ 14 ɇ ɫ ɩɨɦɨɳɶɸ ɰɟɩɢ, ɧɚɦɨ-
ɬɚɧɧɨɣ ɧɚ ɛɚɪɚɛɚɧ В ɢ ɩɟɪɟɤɢɧɭɬɨɣ ɱɟɪɟɡ ɛɥɨɤ ɋ, ɟɫɥɢ 
ɭɝɨɥ ɚ = γ0°. (-24,2) 

5.23 

         

       Ƚɪɭɡ 1 ɜɟɫɨɦ 20 ɇ, ɩɨɞɜɟɲɟɧɧɵɣ ɧɚ ɤɚɧɚɬɟ, ɭɞɟɪ-
ɠɢɜɚɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɞɜɭɦɹ ɫɬɟɪɠɧɹɦɢ ОА ɢ 0В, ɪɚɫ-
ɩɨɥɨɠɟɧɧɵɦɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. Ⱦɪɭɝɨɣ ɤɨ-
ɧɟɰ ɤɚɧɚɬɚ ɡɚɤɪɟɩɥɟɧ ɜ ɬɨɱɤɟ ɋ. Ɉɩɪɟɞɟɥɢɬɶ ɪɟɚɤɰɢɸ 
ɫɬɟɪɠɧɹ ОА. ɟɫɥɢ ɭɝɥɵ   ɚ = 40°, ȕ = 45°. (-21,7) 

5.24 

       

       ɒɚɪ 1 ɜɟɫɨɦ 16 ɇ ɢ ɲɚɪ 2 ɫɜɹɡɚɧɵ ɧɢɬɶɸ, ɩɟɪɟɤɢ-
ɧɭɬɨɣ ɱɟɪɟɡ ɛɥɨɤ D ɢ ɭɞɟɪɠɢɜɚɸɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ. Ɉɩ-
ɪɟɞɟɥɢɬɶ ɜɟɫ ɲɚɪɚ 2, ɟɫɥɢ ɭɝɨɥ ɚ =γ0°. (9,β4) 

6. Ɇɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

6.1        Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨ ɨɫɢ Оɭ ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ  
ɭ = 5 t

2
. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 

О ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 2 ɫ. (0) 

6.2 

              

 

    Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɞɜɢɠɟɬɫɹ 
ɫɨ ɫɤɨɪɨɫɬɶɸ V = 2 ɦ/ɫ ɩɨ ɩɪɹɦɨɣ АВ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨ-
ɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ 
ɤɨɨɪɞɢɧɚɬ, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɟ ОА = 1 ɦ ɢ ɭɝɨɥ ɚ = γ0°. 
(0,5) 



6.3 
 

                           

                          

    Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 1 ɤɝ ɞɜɢɠɟɬɫɹ 
ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɫɨ ɫɤɨɪɨɫɬɶɸ   V= 4 ɦ/ɫ. 
Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɋ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɚ r = 0,5 ɦ. 
(2) 

6.4 

                                          

 

       Ⱦɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ М ɦɚɫɫɨɣ     ɬ = 0,5 

ɤɝ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɚ      r = 0,5 ɦ ɫɨ-
ɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ s = 0,5 t

2
. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢ-

ɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɨɤ-
ɪɭɠɧɨɫɬɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ. (0,25) 

6.5       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ    ɬ = 1 ɤɝ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ɩɨɥɨɠɟɧɢɢ, ɤɨɝɞɚ ɟɟ ɤɨɨɪɞɢɧɚɬɵ ɯ = ɭ = 1 ɦ ɢ 
ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɢ vx = vy = 1 ɦ/ɫ. (0) 

6.6 
  

 

 

             

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɞɜɢɠɟɬɫɹ 
ɩɨ ɤɪɢɜɨɣ. Ⱦɚɧɵ ɤɨɨɪɞɢɧɚɬɵ ɬɨɱɤɢ:    x = y = z =1ɦ ɢ 
ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɢ vx = 1 ɦ/ɫ,     vy = 2 ɦ/ɫ, vz = 4 ɦ/ɫ. 
Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ    ɨɫɢ Оɯ.(1) 

6.7    Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ m = 1 ɤɝ ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɤɨɧɭ: ɯ = 2t, ɭ = t
3
, z = t

4
. Ɉɩ-

ɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ Оɭ ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ t = 2 ɫ. (—96) 

7. Ⱦɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 

7.1        Ɍɟɥɨ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ φ = t
2
.    Ɉɩɪɟɞɟɥɢɬɶ 

ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɬɟɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,5 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨ-
ɝɞɚ ɭɝɨɥ ɩɨɜɨɪɨɬɚ φ = 25 ɪɚɞ. (5) 

7.2        Ɍɟɥɨ ɜɪɚɳɚɟɬɫɹ ɪɚɜɧɨɩɟɪɟɦɟɧɧɨ ɫ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε = 5 ɪɚɞ/ɫ2
. Ɉɩɪɟɞɟ-

ɥɢɬɶ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,2 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 

βɫ,   ɟɫɥɢ ɩɪɢ t0 = 0 ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ω0 = 0. (2) 

7.3 

     

       Ƚɪɭɡ 1 ɩɨɞɧɢɦɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɥɟɛɟɞɤɢ, ɛɚɪɚɛɚɧ 2 

ɤɨɬɨɪɨɣ ɜɪɚɳɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ        φ = 5 + β t
3
. 

Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ М ɛɚɪɚɛɚɧɚ  ɜ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ t =1 ɫ, ɟɫɥɢ ɞɢɚɦɟɬɪ d = 0.ɛɦ.(1,8) 

7.4        ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɛɚɥɚɧɫɢɪɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɨɜ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ                
ω = π sin 4 πt. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɫɦ/ɫ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɛɚɥɚɧɫɢɪɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ h = 6 ɦɦ 
ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 0,125 ɫ. (1,88) 

7.5        ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ ɬɟɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,2 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚ-
ɤɨɧɭ v = 4 t

2. Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɞɚɧɧɨɝɨ ɬɟɥɚ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 2 ɫ. 
(80) 

7.6        Ɇɚɯɨɜɢɤ .ɜɪɚɳɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ, ɪɚɜɧɨɣ  90 ɨɛ/ɦɢɧ. Ɉɩ-
ɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɦɚɯɨɜɢɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 0,043 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ. (3,82). 

7.7        Ɍɟɥɨ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ φ = 2 t
2
. Ɉɩɪɟɞɟɥɢɬɶ 

ɧɨɪɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɬɟɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,2 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ t = 2 ɫ. (12,8) 



7.8 

                

       ɇɨɪɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ М ɞɢɫɤɚ, ɜɪɚɳɚɸɳɟ-
ɝɨɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ, ɪɚɜɧɨ     6,4 ɦ/ɫ2

. Ɉɩɪɟ-
ɞɟɥɢɬɶ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɢ ɷɬɨɝɨ ɞɢɫɤɚ, ɟɫɥɢ ɟɝɨ ɪɚɞɢ-
ɭɫ R = 0,4 ɦ. (4) 

7.9        Ɍɟɥɨ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ φ = 2 t
3
.   ȼ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ t = 2 ɫ ɨɩɪɟɞɟɥɢɬɶ ɤɚɫɚɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɬɟɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɨɫɢ 
ɜɪɚɳɟɧɢɹ r = 0,2 ɦ. (4,8) 

7.10        ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɬɟɥɚ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ ω = 2 t
3
. Ɉɩɪɟɞɟɥɢɬɶ ɤɚɫɚɬɟɥɶɧɨɟ 

ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɷɬɨɝɨ ɬɟɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,2 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɪɟ-
ɦɟɧɢ t = 2 ɫ. (4,8) 

7.11        ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɪɨɬɨɪ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨ-
ɫɬɶɸ  ω = γπ ɢ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ ε = 8π. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɪɨɬɨɪɚ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 0,04 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ. (3,69) 

7.12        Ɍɟɥɨ ɜɪɚɳɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ φ = 1 + 4 t. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɬɟɥɚ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,2 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ. (3,2) 

7.13        ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɬɟɥɚ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ ω = 1 + t . Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ 
ɬɨɱɤɢ ɷɬɨɝɨ ɬɟɥɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r = 0,2 ɦ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = 1 ɫ. 
(0,825) 

7.14        Ɇɚɯɨɜɨɟ ɤɨɥɟɫɨ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɵɦ   ɭɫɤɨɪɟɧɢɟɦ    
ε = β0π, ɚ ɟɝɨ ɬɨɱɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ 5 ɫɦ ɢɦɟɟɬ ɭɫɤɨɪɟɧɢɟ ɚ = 8 π. 
Ɉɩɪɟɞɟɥɢɬɶ ɧɨɪɦɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɭɤɚɡɚɧɧɨɣ ɬɨɱɤɢ.(24,9) 

7.15 

        

       Ʉɨɥɟɫɨ 1 ɜɪɚɳɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ φ1 = 20t. Ɉɩ-
ɪɟɞɟɥɢɬɶ ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ, ɫɨɜɟɪɲɟɧɧɵɯ ɤɨɥɟɫɨɦ 2 ɡɚ 
ɜɪɟɦɹ  t = 3,14 ɫ, ɟɫɥɢ ɪɚɞɢɭɫɵ ɤɨɥɟɫ R1 = 0,8 ɦ, R2 = 

0,5 ɦ. (16) 

8. ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɟɝɨ ɤɨɨɪɞɢɧɚɬɵ 

8.1 

              

       Ɉɞɧɨɪɨɞɧɚɹ ɩɥɚɫɬɢɧɚ АВDЕ ɢɦɟɟɬ ɜɢɞ ɪɨɦɛɚ ɫɨ 
ɫɬɨɪɨɧɨɣ b = 0,2 ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɭC ɰɟɧɬɪɚ 
ɬɹɠɟɫɬɢ ɪɨɦɛɚ, ɟɫɥɢ ɪɚɫɫɬɨɹɧɢɟ d ɨɬ ɨɫɧɨɜɚɧɢɹ АЕ ɞɨ 
ɨɫɢ Ɉɯ ɪɚɜɧɨ 0,1 ɦ. (0,187) 

8.2 

        

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɭC  ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɥɨɳɚ-
ɞɢ ɮɢɝɭɪɵ АВDЕFG, ɫɬɨɪɨɧɵ ɤɨɬɨɪɨɣ ɩɚɪɚɥɥɟɥɶɧɵ   
ɤɨɨɪɞɢɧɚɬɧɵɦ ɨɫɹɦ. Ɋɚɡɦɟɪɵ ɧɚ ɪɢɫɭɧɤɟ ɡɚɞɚɧɵ ɜ ɦ. 
(1,19) 

8.3 

        

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɯC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɥɨɳɚ-
ɞɢ ɤɪɭɝɨɜɨɝɨ ɫɟɤɬɨɪɚ ОАВ, ɟɫɥɢ ɪɚɞɢɭɫ r = 0,6 ɦ, ɚ ɭɝɨɥ     
ɚ = γ0°. (0,γ8β) 



8.4 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɯC  ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɡɚ-   

ɲɬɪɢɯɨɜɚɧɧɨɣ ɩɥɨɳɚɞɢ ɮɢɝɭɪɵ, ɟɫɥɢ ɪɚɞɢɭɫ r = 2 ɦ.          
(-0,126) 

8.5 

     

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɭC ɡɚ-
ɲɬɪɢɯɨɜɚɧɧɨɣ ɩɥɨɳɚɞɢ ɮɢɝɭɪɵ, ɟɫɥɢ ɞɚɧɵ ɪɚɞɢɭɫɵ 
ɨɤɪɭɠɧɨɫɬɟɣ: R = 0,99 ɦ,  ɝ = 0,33 ɦ. (0,446) 

8.6 

      

       ɂɡ ɨɞɧɨɪɨɞɧɨɣ ɩɥɚɫɬɢɧɵ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ ОАВ 

ɫ ɨɫɧɨɜɚɧɢɟɦ 0В = 60 ɫɦ ɢ ɜɵɫɨɬɨɣ   ОА = 45 ɫɦ ɜɵɪɟ-
ɡɚɧ ɩɨɥɭɤɪɭɝ ɪɚɞɢɭɫɚ ɝ = 20 ɫɦ. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɫɦ ɤɨɨɪ-
ɞɢɧɚɬɭ ɯC ɨɫɬɚɜɲɟɣɫɹ ɱɚɫɬɢ ɬɪɟɭɝɨɥɶɧɢɤɚ. (20) 

 

8.7 

      

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɭC  ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɞɧɨ-
ɪɨɞɧɨɝɨ ɢɡɨɝɧɭɬɨɝɨ ɥɢɫɬɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ ɬɪɟ-
ɭɝɨɥɶɧɢɤɨɜ ɢ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɟɫɥɢ ɞɚɧɵ ɪɚɡɦɟɪɵ:        
ɚ = 0,6 ɦ, b = 0,8 ɦ, ɫ = 0,5 ɦ. (0,164) 

 

8.8 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ zC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɤɪɭɝɥɨ-
ɝɨ ɨɞɧɨɪɨɞɧɨɝɨ ɤɨɧɭɫɚ, ɟɫɥɢ ɪɚɞɢɭɫ ɨɫɧɨɜɚɧɢɹ ɝ = 0,4 

ɦ, ɭɝɨɥ ɚ = 45°. (0,1) 

8.9 

     

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ ɭC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɞɧɨ-
ɪɨɞɧɨɝɨ ɬɜɟɪɞɨɝɨ ɬɟɥɚ, ɟɫɥɢ ɞɚɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɡɦɟɪɵ: 
ɝ = 0,2 ɦ, ɚ = 0,5 ɦ, b =1,5ɦ, ɫ=1,8ɦ. (0,762) 

 

8.10 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ zC  ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɞɧɨ-
ɪɨɞɧɨɝɨ ɬɟɥɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɤɨɧɭɫɚ ɢ ɰɢɥɢɧɞɪɚ, ɟɫɥɢ 
ɜɵɫɨɬɚ H1 = 2H = 0,4. (0,18) 

8.11 

       

       Ɉɩɪɟɞɟɥɢɬɶ ɤɨɨɪɞɢɧɚɬɭ zC ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɞɧɨ-
ɪɨɞɧɨɝɨ ɬɟɥɚ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ ɰɢɥɢɧɞɪɨɜ, ɟɫɥɢ ɜɵ-
ɫɨɬɚ H1 = 2H, ɪɚɞɢɭɫ R = 2r, ɜɵɫɨɬɚ H = 0,5 



8.12      

      

       Ɉɩɪɟɞɟɥɢɬɶ ɪɚɞɢɭɫ R ɨɞɧɨɪɨɞɧɨɝɨ ɤɨɧɭɫɚ ɢɡ ɭɫɥɨ-
ɜɢɹ, ɱɬɨɛɵ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɨɞɧɨɪɨɞɧɨɝɨ ɬɟɥɚ, ɫɨɫɬɨɹɳɟ-
ɝɨ ɢɡ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɢ ɤɨɧɭɫɚ, ɧɚɯɨ-
ɞɢɥɫɹ ɜ ɩɥɨɫɤɨɫɬɢ АВɋD. ȼɵɫɨɬɚ H1 = ɁH, ɪɚɡɦɟɪ          
ɚ = 2 ɦ. (0,92) 

 

8.13        Ɉɩɪɟɞɟɥɢɬɶ ɜ ɫɦ ɤɨɨɪɞɢɧɚɬɭ ɯC  ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɞɧɨɪɨɞɧɨɣ ɩɥɚɫɬɢɧɵ, ɤɨɬɨɪɚɹ 
ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɬɪɟɭɝɨɥɶɧɢɤɚ АВD, ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɤɨɨɪɞɢɧɚɬɵ ɜɟɪɲɢɧ    
xA = xB = 3 ɫɦ, ɯD = 9 ɫɦ. (5) 

8.14 

       

       ɉɪɢ ɤɚɤɨɦ ɪɚɫɫɬɨɹɧɢɢ h ɨɬ ɨɞɧɨɪɨɞɧɨɣ ɩɥɚɫɬɢɧɵ 
АВD ɞɨ ɨɫɢ Ɉɯ ɤɨɨɪɞɢɧɚɬɚ ɭ ɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɩɥɚɫɬɢ-
ɧɵ ɪɚɜɧɚ 0,3 ɦ, ɟɫɥɢ ВD = 0,3 ɦ. (0,2) 

8.15        Ɉɩɪɟɞɟɥɢɬɶ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɞɧɨɪɨɞɧɨɣ ɩɢɪɚɦɢɞɵ ɞɨ ɟɟ ɨɫɧɨɜɚ-
ɧɢɹ, ɟɫɥɢ ɜɵɫɨɬɚ ɩɢɪɚɦɢɞɵ 0,8 ɦ. (0,2) 

9. ɉɪɢɧɰɢɩ Ⱦɚɥɚɦɛɟɪɚ ɞɥɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 

9.1        Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 2 ɤɝ ɫɤɨɥɶɡɢɬ ɩɨ ɧɟɝɥɚɞɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ F = 10ɇ, ɫɨɫɬɚɜɥɹɸɳɟɣ ɭɝɨɥ α = γ0° ɫ ɝɨɪɢɡɨɧɬɚɥɶ-
ɧɨɣ ɩɥɨɫɤɨɫɬɶɸ. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ f = 0,1. (3,60) 

9.2 

       

       Ƚɪɭɡ ɦɚɫɫɨɣ ɬ = 60 ɤɝ ɩɨɞɜɟɲɟɧ ɧɚ ɧɢɬɢ, ɤɨɬɨɪɚɹ 
ɧɚɦɚɬɵɜɚɟɬɫɹ ɧɚ ɛɚɪɚɛɚɧ, ɜɪɚɳɚɸɳɢɣɫɹ ɫɨɝɥɚɫɧɨ 
ɭɪɚɜɧɟɧɢɸ φ = 0,6 t

2. Ɉɩɪɟɞɟɥɢɬɶ ɧɚɬɹɠɟɧɢɟ ɤɚɧɚɬɚ, 
ɟɫɥɢ ɪɚɞɢɭɫ r = 0,4 ɦ. (617) 

9.3 

 

     

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ m = 2 ɤɝ ɭɞɟɪɠɢɜɚ-
ɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɞɜɭɦɹ ɧɚɤɥɨɧɧɵɦɢ ɧɢɬɹɦɢ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɧɚɬɹɠɟɧɢɟ ɨɞɧɨɣ ɧɢɬɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɨɛɪɵɜɚ ɜɬɨ-   ɪɨɣ. (9,81) 

9.4 

      

       Ɉɩɪɟɞɟɥɢɬɶ, ɫ ɤɚɤɢɦ ɭɫɤɨɪɟɧɢɟɦ ɚ ɧɚɞɨ ɞɜɢɝɚɬɶ  
ɤɥɢɧ 1 ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɧɚɩɪɚɜɥɹɸɳɟɣ, ɱɬɨɛɵ ɦɚɬɟ-
ɪɢɚɥɶɧɚɹ ɬɨɱɤɚ 2 ɧɟ ɫɤɨɥɶɡɢɥɚ ɩɨ ɧɚɤɥɨɧɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɤɥɢɧɚ. (5,66) 

9.5 

     1 

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɞɜɢɠɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɰɢɥɢɧɞɪɚ ɪɚ-
ɞɢɭɫɚ r = 9,81 ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ v 

ɬɨɱɤɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɜ ɭɤɚɡɚɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɧɟ ɩɪɨ-
ɢɡɨɣɞɟɬ ɟɟ ɨɬɪɵɜɚ ɨɬ ɰɢɥɢɧɞɪɚ. (9,81) 

9.6 

      

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 0,1 ɤɝ ɫɤɨɥɶɡɢɬ ɩɨ 
ɧɟɝɥɚɞɤɨɣ, ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚɩɪɚɜɥɹɸɳɟɣ 
ɪɚɞɢɭɫɚ r = 0,4 ɦ. ȼ ɫɚɦɨɦ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ ɫɤɨ-
ɪɨɫɬɶ ɬɨɱɤɢ v = 4 ɦ/ɫ, ɚ ɤɚɫɚɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɚτ = 

7ɦ/ɫ2
.   Ɉɩɪɟɞɟɥɢɬɶ ɦɝɧɨɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɥɵ F, ɟɫɥɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ f = 0,1. (1,20) 



9.7        Ʌɭɧɚ ɞɜɢɠɟɬɫɹ ɜɨɤɪɭɝ Ɂɟɦɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 384400 ɤɦ ɨɬ ɰɟɧɬɪɚ Ɂɟɦɥɢ ɫ ɨɪɛɢ-
ɬɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ 163 ɦ/ɫ. Ɇɚɫɫɚ Ʌɭɧɵ ɪɚɜɧɚ 7,γ5 • 10

22ɤɝ. Ɉɩɪɟɞɟɥɢɬɶ ɫɢɥɭ, ɫ ɤɨ-
ɬɨɪɨɣ Ɂɟɦɥɹ ɩɪɢɬɹɝɢɜɚɟɬ Ʌɭɧɭ, ɫɱɢɬɚɹ Ʌɭɧɭ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɨɣ. (5,08 • 1018

) 

9.8 

            

     Ɉɩɪɟɞɟɥɢɬɶ ɜ ɝɪɚɞɭɫɚɯ ɭɝɨɥ ɚ ɨɬɤɥɨɧɟɧɢɹ ɫɬɟɪɠɧɹ 
АМ ɫ ɬɨɱɟɱɧɨɣ ɦɚɫɫɨɣ М ɧɚ ɤɨɧɰɟ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 
ɜɪɚɳɟɧɢɹ, ɟɫɥɢ ɜɚɥ ОА ɫɨɜɦɟɫɬɧɨ ɫɨ ɫɬɟɪɠɧɟɦ АМ 

ɪɚɜɧɨɦɟɪɧɨ ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = 4,47 

ɪɚɞ/ɫ, ɚ ɞɥɢɧɚ l= 0,981 ɦ. Ɇɚɫɫɨɣ ɫɬɟɪɠɧɹ ȺɆ ɩɪɟɧɟɛ-
ɪɟɱɶ. (60) 

9.9 

       

       Ⱥɜɬɨɦɚɲɢɧɚ ɞɜɢɠɟɬɫɹ ɩɨ ɩɪɹɦɨɦɭ ɭɱɚɫɬɤɭ ɩɭɬɢ ɫɨ 
ɫɤɨɪɨɫɬɶɸ v = 140 ɤɦ/ɱ. Ʉ ɨɛɨɞɭ ɞɢɫɤɚ ɤɨɥɟɫɚ ɧɚ ɪɚɫ-
ɫɬɨɹɧɢɢ r = 20 ɫɦ ɩɪɢɤɪɟɩɥɟɧ ɛɚɥɚɧɫɢɪɨɜɨɱɧɵɣ ɝɪɭɡ 
ɦɚɫɫɨɣ ɬ  = 80 ɝ. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɢɥɭ ɞɚɜ-
ɥɟɧɢɹ ɝɪɭɡɚ ɧɚ ɨɛɨɞ ɤɨɥɟɫɚ. Ɋɚɞɢɭɫ ɤɨɥɟɫɚ R = 35 ɫɦ. 
Ʉɨɥɟɛɚɧɢɹ ɤɨɥɟɫɚ ɧɟ ɭɱɢɬɵɜɚɬɶ. (198)  

9.10 

    

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 4 ɤɝ ɞɜɢɠɟɬɫɹ 
ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ s = 0,5 t

2
 + 0,5 sin 4t.  ȼ ɦɨɦɟɧɬ ɜɪɟɦɟ-

ɧɢ t = 5 ɫ ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɬɪɚɟɤɬɨɪɢɢ ɬɨɱɤɢ ɪ = 4 ɦ.     
Ɉɩɪɟɞɟɥɢɬɶ ɜ ɷɬɨɬ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɦɨɞɭɥɶ ɫɢɥɵ ɢɧɟɪ-
ɰɢɢ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. (42,2) 

9.11 

        

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 2 ɤɝ ɫɤɨɥɶɡɢɬ ɫɨ 
ɫɤɨɪɨɫɬɶɸ V ɩɨ ɧɟɝɥɚɞɤɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ F = 15 ɇ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɬɨɣ ɠɟ 
ɩɥɨɫɤɨɫɬɢ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ ɢɧɟɪɰɢɢ ɦɚɬɟɪɢ-
ɚɥɶɧɨɣ ɬɨɱɤɢ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ 
ɪɚɜɟɧ 0,3.(13.1) 

9.12 

      

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ m = 2 ɤɝ ɭɞɟɪɠɢɜɚ-
ɟɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ ɞɜɭɦɹ ɧɚɤɥɨɧɧɵɦɢ ɧɢɬɹɦɢ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɧɚɬɹɠɟɧɢɟ ɨɞɧɨɣ ɧɢɬɢ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɨɛɪɵɜɚ ɜɬɨɪɨɣ.(9,81) 

10. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ ɜɪɚɳɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 
ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ 

10.1 

 

       Ɉɞɧɨɪɨɞɧɚɹ ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɩɥɚɫɬɢɧɚ ɜɪɚɳɚɟɬɫɹ ɫ 
ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = 60 ɪɚɞ/ɫ. Ɇɚɫɫɚ ɩɥɚ-
ɫɬɢɧɵ ɪɚɜɧɚ 0,4 ɤɝ, ɪɚɡɦɟɪ l = 10ɫɦ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɚ Ⱥ. (57,6) 

10.2 

    

       Ɉɞɧɨɪɨɞɧɨɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɟ ɬɟɥɨ ɦɚɫɫɨɣ   ɬ = 10 

ɤɝ ɜɪɚɳɚɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɚɪɵ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ М. 
Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɞɲɢɩ-
ɧɢɤ А ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ω = 5 

ɪɚɞ/ɫ, ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ε = 50 ɪɚɞ/ɫ2. Ɍɨɱɤɚ ɋ — ɰɟɧɬɪ 
ɦɚɫɫ ɬɟɥɚ, ɪɚɡɦɟɪ  r = 0,2 ɦ. (55,9) 



10.3 

    

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɦɚɫɫɨɣ ɬ = 0,5 ɤɝ ɜɪɚɳɚɟɬɫɹ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɚɪɵ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ М ɜɨɤɪɭɝ ɨɫɢ ɈɈ1. 

Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɚ 

Ɉ1 ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ω  = 5 

ɪɚɞ/ɫ, ɚ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ω = 40 ɪɚɞ/ɫ2, ɟɫɥɢ ɪɚɡɦɟɪ l = 

0,15 ɦ. (7.08) 

10.4 

 

       Ƚɪɭɡ ɦɚɫɫɨɣ ɬ1 = 2 ɤɝ, ɩɪɢɤɪɟɩɥɟɧɧɵɣ ɤ ɫɬɟɪɠɧɸ 
ɞɥɢɧɨɣ l1 = 0,5 ɦ, ɜɪɚɳɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨ-
ɪɨɫɬɶɸ ω. Ɉɩɪɟɞɟɥɢɬɶ ɦɚɫɫɭ ɬ2 ɝɪɭɡɚ, ɤɨɬɨɪɵɣ ɫɥɟɞɭɟɬ 
ɩɪɢɤɪɟɩɢɬɶ ɤ ɫɬɟɪɠɧɸ ɞɥɢɧɨɣ l2 = 0,2 ɦ, ɱɬɨɛɵ ɞɢɧɚɦɢ-
ɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɨɜ ɛɵɥɢ ɪɚɜɧɵ ɧɭɥɸ. Ƚɪɭɡɵ 
ɩɪɢɧɹɬɶ ɡɚ ɦɚɬɟɪɢɚɥɶɧɵɟ ɬɨɱɤɢ. (5) 

10.5 

       

       Ʉ ɜɚɥɭ, ɤɨɬɨɪɵɣ ɜɪɚɳɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɶɸ ω, ɩɪɢɤɪɟɩɥɟɧɵ ɬɪɢ ɬɨɱɟɱɧɵɯ ɝɪɭɡɚ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɵɯ ɜ ɩɥɨɫɤɨɫɬɢ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɨɫɢ ɜɪɚɳɟ-
ɧɢɹ. ɑɟɦɭ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɦɚɫɫɚ m3, , ɱɬɨɛɵ ɞɢɧɚɦɢ-
ɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɨɜ ɛɵɥɢ ɪɚɜɧɵ ɧɭɥɸ, ɟɫɥɢ 
ɦɚɫɫɵ  m1 = ɬ2  = 2 ɤɝ. (3,46) 

10.6 

       

       Ɉɞɧɨɪɨɞɧɵɣ ɫɬɟɪɠɟɧɶ Вɋ ɦɚɫɫɨɣ γ ɤɝ ɜɪɚɳɚɟɬɫɹ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɚɪɵ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ M. Ɉɩɪɟɞɟɥɢɬɶ 
ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɚ А ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ω = 10 ɪɚɞ/ɫ, ɚ ɭɝɥɨɜɨɟ 
ɭɫɤɨɪɟɧɢɟ ε = 100 ɪɚɞ/ɫ2, ɟɫɥɢ ɪɚɡɦɟɪ l = 0,γ ɦ. (β1,β) 

10.7 

     

       Ɍɨɧɤɨɫɬɟɧɧɵɣ ɨɞɧɨɪɨɞɧɵɣ ɭɝɨɥɨɤ, ɦɚɫɫɚ ɤɨɬɨɪɨɝɨ 
4 ɤɝ, ɜɪɚɳɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = 20 

ɪɚɞ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ 
ɩɨɞɲɢɩɧɢɤɚ А, ɟɫɥɢ ɪɚɡɦɟɪ l = 0,β ɦ. (56,6) 

10.8 

        

     Ⱦɜɚ ɨɞɢɧɚɤɨɜɵɯ ɫɬɟɪɠɧɹ ɦɚɫɫɨɣ ɬ = 1 ɤɝ ɤɚɠɞɵɣ 
ɩɪɢɤɪɟɩɥɟɧɵ ɜ ɞɜɭɯ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɯ 
ɩɥɨɫɤɨɫɬɹɯ ɤ ɜɚɥɭ, ɤɨɬɨɪɵɣ ɜɪɚɳɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ  ω = 8 ɪɚɞ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɞɢɧ 
ɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɚ А, ɟɫɥɢ ɪɚɡɦɟɪ l = 0,2 

ɦ.(β0,β) 
10.9 

     

Ɉɞɧɨɪɨɞɧɚɹ ɩɪɹɦɨɭɝɨɥɶɧɚɹ ɩɥɚɫɬɢɧɚ ɦɚɫɫɨɣ 6 ɤɝ 
ɜɪɚɳɚɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɚɪɵ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ М 
ɫɨɝɥɚɫɧɨ ɭɪɚɜɧɟɧɢɸ φ = 5 t

3. Ɉɫɶ ɜɪɚɳɟɧɢɹ 
ɢɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɩɥɨɫɤɨɫɬɢ ɩɥɚɫɬɢɧɵ. Ɉɩɪɟɞɟɥɢɬɶ 
ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɚ А ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ  t = 1 ɫ. Ɋɚɡɦɟɪ  l =0.β ɦ. (68.1) 

10.10 

   

       Ɉɞɧɨɪɨɞɧɵɣ ɞɢɫɤ ɦɚɫɫɨɣ ɬ = 8 ɤɝ ɪɚɜɧɨ ɦɟɪɧɨ 
ɜɪɚɳɚɟɬɫɹ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ ω = 10 ɪɚɞ/ɫ. ɉɥɨɫɤɨɫɬɶ 
ɞɢɫɤɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵ ɨɫɢ ɜɪɚɳɟɧɢɹ. Ɉɩɪɟɞɟɥɢɬɶ 
ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɞɲɢɩɧɢɤ А, ɟɫɥɢ 
ɪɚɡɦɟɪ 11 = 80 ɫɦ, 12 = 40 ɫɦ, ɟ = 10 ɫɦ, r = β0 ɫɦ (5γ,γ) 



10.11 

    

       ȼɚɥ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɫɜɟɪɥɟɧɨ ɨɬɜɟɪɫɬɢɟ ɞɢɚɦɟɬɪɨɦ    
d = 1 ɫɦ, ɜɪɚɳɚɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ     
ω = β00 ɪɚɞ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɪɟɚɤɰɢɢ ɨɞɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɟɫɥɢ ɪɚɡɦɟɪ 1 = 5 ɫɦ, 
ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɜɚɥɚ γ = 7,8 ɝ/ɫɦ3

. (123) 

10.12 

        

       ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɦɚɫɫɨɣ 
400 ɤɝ ɪɚɜɧɚ γ000 ɨɛ/ɦɢɧ. ɇɚ ɫɤɨɥɶɤɨ ɦɦ ɞɨɩɭɫɬɢɦɨ 
ɫɦɟɳɟɧɢɟ е ɝɥɚɜɧɨɣ ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɨɬ 
ɨɫɢ ɜɪɚɳɟɧɢɹ, ɱɬɨɛɵ ɞɢɧɚɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ 
ɩɨɞɲɢɩɧɢɤɚ ɧɟ ɩɪɟɜɵɲɚɥɚ ɡɧɚɱɟɧɢɹ R = 400 ɇ, Ɍɨɱɤɚ ɋ  
- ɰɟɧɬɪ ɦɚɫɫ ɪɨɬɨɪɚ. (0,0β0γ) 

10.13 

     

       Ɉɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɦɚɫɫɭ ɬ ɝɪɭɡɚ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɧɚ ɨɛɨɞɟ ɬɨɧɤɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɜɟɧɬɢɥɹɬɨɪɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɞɢɫɛɚɥɚɧɫɚ. Ⱦɨ 
ɛɚɥɚɧɫɢɪɨɜɤɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ 
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɤɨɥɟɫɚ ω = 1β0 ɪɚɞ/ɫ ɛɵɥɢ ɪɚɜɧɵ        
R = 300H. Ɋɚɞɢɭɫ r = 0,γɦ. (0,1γ9)  

11. ɉɪɢɧɰɢɩ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ 

11.1        Ɂɭɛɱɚɬɚɹ ɩɟɪɟɞɚɱɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɤɨɥɟɫ ɫ ɱɢɫɥɨɦ ɡɭɛɶɟɜ z2  = 2 z1. ɇɚ ɤɨɥɟɫɨ 1 

ɞɟɣɫɬɜɭɟɬ ɩɚɪɚ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ M1 = 10 ɇ • ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɫɥɭɱɚɟ ɪɚɜɧɨɜɟɫɢɹ 
ɩɟɪɟɞɚɱɢ ɦɨɞɭɥɶ ɦɨɦɟɧɬɚ ɩɚɪɵ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɤɨɥɟɫɨ 2. (20) 

11.2 

     

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ М ɩɚɪɵ ɫɢɥ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɥɨɠɢɬɶ ɤ ɛɚɪɚɛɚɧɭ 2 ɪɚɞɢɭɫɚ r = β0 ɫɦ 
ɞɥɹ ɪɚɜɧɣɦɟɪɧɨɝɨ ɩɨɞɶɟɦɚ ɝɪɭɡɚ 1 ɜɟɫɨɦ β00 ɇ. (β0) 

11.3 

        

       Ɇɟɯɚɧɢɡɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ 1, 2 ɫ 
ɱɢɫɥɨɦ ɡɭɛɶɟɜ z2 = 2 z1 ɢ ɛɚɪɚɛɚɧɚ 3, ɠɟɫɬɤɨ 
ɫɤɪɟɩɥɟɧɧɨɝɨ ɫ ɤɨɥɟɫɨɦ 2, ɪɚɜɧɨɦɟɪɧɨ ɩɟɪɟɦɟɳɚɟɬ ɝɪɭɡ 
4 ɜɟɫɨɦ 4 ∙ 103

 ɇ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ М ɩɚɪɵ ɫɢɥ, ɟɫɥɢ 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɝɪɭɡɚ f = 0,β ɢ ɪɚɞɢɭɫ 
ɛɚɪɚɛɚɧɚ r = 10 ɫɦ. (40) 

11.4 

        

       Ʉ ɲɚɬɭɧɭ АВ ɲɚɪɧɢɪɧɨɝɨ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɚ ОАВɋ 
ɩɪɢɥɨɠɟɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɢɥɚ F = 50 ɇ. Ɉɩɪɟɞɟɥɢɬɶ 
ɦɨɞɭɥɶ ɦɨɦɟɧɬɚ Ɇ ɩɚɪɵ ɫɢɥ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɥɨɠɢɬɶ ɤ ɤɪɢɜɨɲɢɩɭ ОА ɞɥɢɧɨɣ 10 ɫɦ, ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɭɪɚɜɧɨɜɟɫɢɬɶ ɦɟɯɚɧɢɡɦ. (4,γγ) 

11.5 

   

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɟɣ ɫɢɥɵ F, 

ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɤɪɢɜɨɲɢɩɭ ɈȺ ɜ ɬɨɱɤɟ ɲɚɪɧɢɪɧɨɝɨ ɱɟ-
ɬɵɪɟɯɡɜɟɧɧɢɤɚ ɈȺȼɋ, ɟɫɥɢ ɧɚ ɲɚɬɭɧ Ⱥȼ = 0.4 ɦɦ ɞɟɣ-
ɫɬɜɭɟɬ ɩɚɪɚ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ  Ɇ = 40 ɇ∙ɦ. (100) 

11.6 

    

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ F2, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɥɨɠɢɬɶ ɤ ɩɨɥɡɭɧɭ, ɞɞɹ ɬɨɝɨ ɱɬɨɛɵ ɦɟɯɚɧɢɡɦ 
ɧɚɯɨɞɢɥɟɹ ɜ ɪɚɜɧɨɜɟɫɢɢ, ɟɫɥɢ ɫɢɥɚ F1 = 100 ɇ ɢ ɞɥɢɧɚ 
ОА = АВ. (200) 



11.7 

    

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ F1 , ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɥɨɠɢɬɶ ɤ ɤɪɢɜɨɲɢɩɭ АВ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɦɟɯɚɧɢɡɦ 
ɧɚɯɨɞɢɥɟɹ ɜ ɪɚɜɧɨɜɟɫɢɢ, ɟɫɥɢ ɫɢɥɚ F2 = 100 ɇ ɢ 
ɪɚɫɫɬɨɹɧɢɟ ОА = 2 ОВ. (100) 

11.8 

   

       ɋɬɟɪɠɧɢ АВ ɢ ɋD, ɫɨɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫ 
ɧɟɩɨɞɜɢɠɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɲɚɪɧɢɪɚɦɢ, ɧɚɝɪɭɠɟɧɵ 
ɫɢɥɚɦɢ F1 = β00 ɇ ɢ F2  = 600 ɇ. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɟɚɤɰɢɢ ɲɚɪɧɢɪɚ А, ɟɫɥɢ 
ɞɥɢɧɵ   АЕ = ВЕ = Вɋ = ВО = 1 ɦ. (500) 

11.9 

    

 

     ɋ ɩɨɦɨɳɶɸ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 1 ɭɞɟɪɠɢɜɚɟɬɫɹ ɜ 
ɪɚɜɧɨɜɟɫɢɢ ɫɬɪɟɥɚ β, ɧɚ ɤɨɧɰɟ ɤɨɬɨɪɨɣ ɩɪɢɥɨɠɟɧɚ 
ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɢɥɚ F = 400 ɇ. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɤɇ ɫɢɥɭ 
ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɧɚ ɩɨɪɲɟɧɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɟɫɥɢ ɞɥɢɧɚ 
АВ = Вɋ. (0,924) 

11.10 

      

            ɇɚ ɫɬɟɪɠɟɧɶ 2 ɦɟɯɚɧɢɡɦɚ ɞɟɣɫɬɜɭɟɬ ɝɨɪɢ- 

ɡɨɧɬɚɥɶɧɚɹ ɫɢɥɚ  F = γ ɤɇ. Ɉɩɪɟɞɟɥɢɬɶ ɜ ɤɇ 

ɫɢɥɭ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɧɚ ɩɨɪɲɟɧɶ ɝɢɞɪɨɰɢ 

ɥɢɧɞɪɚ 1 ɜ ɩɨɥɨɠɟɧɢɢ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦɵ.(6) 

11.11 

      

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ М ɩɚɪɵ ɫɢɥ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɥɨɠɢɬɶ ɤ ɜɚɥɭ ɡɭɛɱɚɬɨɝɨ ɤɨɥɟɫɚ 3 ɞɥɹ 
ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɨɞɶɟɦɚ ɝɪɭɡɚ 1 ɜɟɫɨɦ 900 ɇ. Ɋɚɞɢɭɫ 
ɛɚɪɚɛɚɧɚ r = 0,β ɦ, ɱɢɫɥɚ ɡɭɛɶɟɜ ɤɨɥɟɫ z2 = 2 z3. (90) 

11.12 

    

       Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɦɨɦɟɧɬɚ М ɩɚɪɵ ɫɢɥ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɥɨɠɢɬɶ ɤ ɲɤɢɜɭ 3 ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ 
ɩɨɞɶɟɦɚ ɝɪɭɡɚ 1 ɜɟɫɨɦ    900 ɇ. Ɋɚɞɢɭɫɵ ɲɤɢɜɨɜ R = 2r 

= 40 ɫɦ. (90) 

11.13 

     

       ɇɚ ɜɢɧɬ β ɫ ɲɚɝɨɦ h = 1 ɫɦ ɞɟɣɫɬɜɭɟɬ ɩɚɪɚ ɫɢɥ. ɫ 
ɦɨɦɟɧɬɨɦ М = 1 ɇ • ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɫɢɥɭ ɞɚɜɥɟɧɢɹ ɧɚ 
ɫɠɢɦɚɟɦɵɣ ɩɪɟɞɦɟɬ 1 ɜ ɩɨɥɨɠɟɧɢɢ ɪɚɜɧɨɜɟɫɢɹ 
ɦɟɯɚɧɢɡɦɚ ɩɪɟɫɫɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɭɝɨɥ  ɚ = 45°. (6β8) 



11.14 

    

          ɇɚɣɬɢ ɦɨɞɭɥɶ ɭɪɚɜɧɨɜɟɲɢɜɚɸɳɟɣ ɫɢɥɵ F, ɟɫɥɢ ɤ 
ɫɬɟɪɠɧɸ 1 ɫɬɟɪɠɧɟɜɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢɥɨɠɟɧɚ ɫɢɥɚ        
F1 = 400 ɇ. (γ46) 

11.15 

    

.      ɉɟɪɟɞɚɬɨɱɧɨɟ ɨɬɧɨɲɟɧɢɟ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ 
ɥɟɛɟɞɤɢ ɪɚɜɧɨ 50. Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɫɢɥɵ F, ɤɨɬɨɪɭɸ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɥɨɠɢɬɶ  ɤ ɪɭɤɨɹɬɤɟ ɞɥɢɧɨɣ l = 0,β ɦ ɞɥɹ 
ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɨɞɶɟɦɚ ɝɪɭɡɚ 1 ɜɟɫɨɦ 4 • 103

 ɇ. Ɋɚɞɢɭɫ 
ɛɚɪɚɛɚɧɚ r = 0,1βɦ. (48) 

12. ɍɪɚɜɧɟɧɢɟ Ʌɚɝɪɚɧɠɚ ɜɬɨɪɨɝɨ ɪɨɞɚ (ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜ ɨɛɨɛɳɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ) 

12.1        Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɍ = 8 2
, ɨɛɨɛɳɟɧɧɚɹ ɫɢɥɚ Qφ = 

16 — φ, ɝɞɟ φ - ɨɛɨɛɳɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɪɚɞ. Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ  ɜ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ φ = 8 ɪɚɞ. (0,5) 

12.2 

          

       Ɇɟɯɚɧɢɡɦ ɞɜɢɠɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 
Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ Ɍ = 2 2 , ɨɛɨɛɳɟɧɧɚɹ ɫɢɥɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɨɨɪɞɢɧɚɬɟ φ, ɪɚɜɧɚ Qφ = М — 8 ɫɨs φ. 

Ɉɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ М ɩɚɪɵ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɨɣ ɤ 
ɤɪɢɜɨɲɢɩɭ ОА, ɤɨɝɞɚ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ   = β ɪɚɞ/ɫ2

 ɢ 
ɭɝɨɥ φ = 0,β5 π ɪɚɞ. (1γ,7) 

12.3        Ɉɛɨɛɳɟɧɧɚɹ ɫɢɥɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Qφ = -20 sin φ, ɝɞɟ Qφ  —   ɜ   ɇ • ɦ; φ 
— ɨɛɨɛɳɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɪɚɞ. Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ    ɜ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɭɝɨɥ φ = γ ɪɚɞ, ɟɫɥɢ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫɢɫɬɟɦɵ Ɍ = 5  2

 + 30 sin 

φ  ∙.      (—0,282) 

12.4        Ʉɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɢɫɬɟɦɵ, ɜɵɪɚɠɟɧɧɵɣ ɱɟɪɟɡ ɟɟ ɨɛɨɛɳɟɧɧɭɸ 
ɤɨɨɪɞɢɧɚɬɭ ɭ ɢ ɨɛɨɛɳɟɧɧɭɸ ɫɤɨɪɨɫɬɶ y , ɪɚɜɟɧ L = y

2
 + 2ɭ. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ 

y . (1) 

12.5 

 
       Ʉɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɢɫɬɟɦɵ L = 2 x + 4φ + 1 ɜɵɪɚɠɟɧ ɱɟɪɟɡ ɨɛɨɛɳɟɧɧɭɸ 
ɤɨɨɪɞɢɧɚɬɭ φ ɢ ɨɛɨɛɳɟɧɧɭɸ ɫɤɨɪɨɫɬɶ . Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ  . (1) 

12.6        Ʉɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ            
L = 14  2

 +2 φ, ɝɞɟ ɭ - ɨɛɨɛɳɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɪɚɞ. ȼɵɱɢɫɥɢɬɶ ɨɛɨɛɳɟɧɧɭɸ 
ɫɤɨɪɨɫɬɶ   ɱɟɪɟɡ β ɫ ɩɨɫɥɟ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ, ɟɫɥɢ   |t = 0 = β ɪɚɞ/ɫ. (β,14) 

 

12.7 

      Ʉɢɧɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ                    
L = 16 x

2
 + β0 ɯ Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɤɨɨɪɞɢɧɚɬɵ ɯ ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ   

t = γ ɫ, ɟɫɥɢ ɜ ɧɚɱɚɥɟ ɞɜɢɠɟɧɢɹ ɯ|t = 0 = 0,  x |t = 0 = βɦ/ɫ. (8,81) 

12.8           Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ T = 2 x
2
, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ    

ɉ = 4ɯ, Ɉɩɪɟɞɟɥɢɬɶ ɨɛɨɛɳɟɧɧɭɸ ɫɤɨɪɨɫɬɶ ɫɢɫɬɟɦɵ x  ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t = γ ɫ, 
ɟɫɥɢ x |t = 0 = 1γ ɦ/ɫ. (10) 

12.9          Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ T = 2 x
2
, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ   

ɉ = -2 gɯ, ɝɞɟ ɯ — ɨɛɨɛɳɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ x . (0,818) 

12.10       Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɍ = 1,5 s
2
, ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɷɧɟɪɝɢɹ    

ɉ = 150 s
2
. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ s  ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɤɨɨɪɞɢɧɚɬɚ ɯ = 0,01 ɦ. 

(-1) 



12.11 

           

         Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɞɢɫɤɚ, ɜɵɪɚɠɟɧɧɚɹ ɱɟɪɟɡ 
ɨɛɨɛɳɟɧɧɭɸ ɫɤɨɪɨɫɬɶ  , ɪɚɜɧɚ Ɍ = 12  2

. Ɉɩɪɟɞɟɥɢɬɶ 
ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɞɢɫɤɚ, ɟɫɥɢ ɧɚ ɧɟɝɨ ɞɟɣɫɬɜɭɟɬ ɩɚɪɚ 
ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ  М = 6 ɇ • ɦ. (0,β5)  
 

12.12 

        

            Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɫɢɫɬɟɦɵ Ɍ = 6 s
2, ɦɚɫɫɚ 

ɬɟɥ                  m1 = ɬ2 = 6 ɤɝ. Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ 
ɬɟɥɚ 1, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɤɨɥɶɠɟɧɢɹ ɦɟɠɞɭ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɬɟɥɨɦ 1 ɪɚɜɟɧ f = 0,2. 

(3,92) 

12.13 

      

           Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɟɥɚ 1 

ɦɚɫɫɨɣ m = β0 ɤɝ ɢ ɰɢɥɢɧɞɪɚ 2 ɫ ɦɨɦɟɧɬɨɦ ɢɧɟɪɰɢɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ   IO = β ɤɝ •ɦ2, ɢɦɟɟɬ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɢ Ɍ = 35 s

2
. Ɉɩɪɟɞɟɥɢɬɶ 

ɭɫɤɨɪɟɧɢɟ ɬɟɥɚ 1, ɟɫɥɢ ɦɨɦɟɧɬ ɩɚɪɵ ɫɢɥ М = β0 ɇ • ɦ, 
ɪɚɞɢɭɫ          r = 0,β ɦ. (0,470) 

12.14 

   

       Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɞɢɫɤɚ 1, ɟɫɥɢ ɧɚ 
ɧɟɝɨ ɞɟɣɫɬɜɭɟɬ ɩɚɪɚ ɫɢɥ ɫ ɦɨɦɟɧɬɨɦ М = 0,4 ɇ • ɦ. 
Ɇɚɫɫɵ ɢ ɪɚɞɢɭɫɵ ɨɞɧɨɪɨɞɧɵɯ ɞɢɫɤɨɜ 1 ɢ 2 ɨɞɢɧɚɤɨɜɵ: 
ɬ = 10 ɤɝ, r = 0,β ɦ. (1) 

12.15 

      

      Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɤɚɬɤɚ β, ɤɚɬɹɳɟɝɨɫɹ 
ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ, ɟɫɥɢ ɧɚ ɛɥɨɤ 1 ɞɟɣɫɬɜɭɟɬ ɩɚɪɚ ɫɢɥ ɫ 
ɦɨɦɟɧɬɨɦ  М = 0,6 ɇ • ɦ. Ʉɚɬɨɤ 2 ɫɱɣɬɚɬɶ ɨɞɧɨɪɨɞɧɵɦ 
ɰɢɥɢɧɞɪɨɦ ɦɚɫɫɨɣ   ɬ = 4 ɤɝ ɢ ɪɚɞɢɭɫɨɦ r = 0,5 ɦ. (0,4) 

13.əɜɥɟɧɢɟ ɭɞɚɪɚ. Ɍɟɨɪɟɦɚ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ ɩɪɢ ɭɞɚɪɟ 

13.1       ɇɚ ɦɚɬɟɪɢɚɥɶɧɭɸ ɬɨɱɤɭ ɦɚɫɫɨɣ ɬ = 0,β ɤɝ, ɞɜɢɠɭɳɭɸɫɹ ɫɨ ɫɤɨ-

ɪɨɫɬɶɸ 1v 10 2i j  , ɩɨɞɟɣɫɬɜɨɜɚɥɚ ɭɞɚɪɧɚɹ ɫɢɥɚ. ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ ɩɨɫɥɟ ɭɞɚ-
ɪɚ 2v 6 8i j   . Ɉɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɭɞɚɪɧɨɝɨ ɢɦɩɭɥɶɫɚ. (γ) 

13.2 

         

       Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 0,1 ɤɝ ɭɞɚɪɹɟɬɫɹ 
ɨ ɧɟɩɨɞɜɢɠɧɨɟ ɨɫɧɨɜɚɧɢɟ ɢ ɨɬɫɤɚɤɢɜɚɟɬ. ɋɤɨɪɨɫɬɶ ɞɨ 
ɭɞɚɪɚ v1 = 7 ɦ/ɫ ɨɛɪɚɡɭɟɬ ɫ ɤɚɫɚɬɟɥɶɧɨɣ Мɯ  ɭɝɨɥ           
Ȗ1 = 64°. ɋɤɨɪɨɫɬɶ v2 

 = γ,4ɦ/ɫ ɩɨɫɥɟ ɭɞɚɪɚ ɨɛɪɚɡɭɟɬ ɫ 
ɤɚɫɚɬɟɥɶɧɨɣ ɭɝɨɥ Ȗ2 = 69°. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɟɤɰɢɸ ɭɞɚɪ-
ɧɨɝɨ ɢɦɩɭɥɶɫɚ ɧɚ ɨɫɶ Мɯ. (-0,185) 

13.3 

 

 Ɇɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ М ɦɚɫɫɨɣ ɬ = 1 ɤɝ, ɞɜɢɠɭ-
ɳɚɹɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ v1 = 10 ɦ/ɫ, ɫɬɚɥɤɢɜɚɟɬɫɹ ɫ ɩɥɨɫ-
ɤɨɫɬɶɸ. ɋɤɨɪɨɫɬɶ ɬɨɱɤɢ ɩɨɫɥɟ ɭɞɚɪɚ v2 = 8 ɦ/ɫ; ɭɝɥɵ 

α = 60° ɢ ȕ = 75°. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɨɟɤɰɢɸ ɭɞɚɪɧɨɝɨ 
ɢɦɩɭɥɶɫɚ ɧɚ ɧɨɪɦɚɥɶ My. (7,07) 

13.4 ɇɚ ɦɚɬɟɪɢɚɥɶɧɭɸ ɬɨɱɤɭ М ɦɚɫɫɨɣ ɬ = 0,4 ɤɝ, ɞɜɢɠɭɳɭɸɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 
1v 3 4i j  , ɩɨɞɟɣɫɬɜɨɜɚɥ ɭɞɚɪɧɵɣ ɢɦɩɭɥɶɫ 1.8 2.4s i j   . Ɉɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ 

ɫɤɨɪɨɫɬɢ v2 ɩɨɫɥɟ ɭɞɚɪɚ. (β,5) 



13.5 

 

       ɉɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ М ɫ ɩɪɟɝɪɚ-
ɞɨɣ,  ɭɝɨɥ ɩɚɞɟɧɢɹ ɚ = γ0°, ɚ ɭɝɨɥ ɨɬɪɚɠɟɧɢɹ ȕ = γ6°. 
ɋɤɨɪɨɫɬɶ ɩɨɫɥɟ ɭɞɚɪɚ v2 = 5,1 ɦ/ɫ. ɉɪɢɧɢɦɚɹ, ɱɬɨ ɩɪɟ-
ɝɪɚɞɚ ɚɛɫɨɥɸɬɧɨ ɝɥɚɞɤɚɹ, ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨ-
ɫɬɢ v1 ɞɨ ɭɞɚɪɚ. (6,00) 

13.6        ɉɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ М ɫ ɩɪɟɝɪɚɞɨɣ ɭɝɨɥ ɩɚɞɟɧɢɹ  ɚ = γ0°, ɚ 
ɭɝɨɥ ɨɬɪɚɠɟɧɢɹ ȕ = γ6°. ɋɤɨɪɨɫɬɶ ɩɨɫɥɟ ɭɞɚɪɚ v2 = 5,1 ɦ/ɫ. ɉɪɢɧɢɦɚɹ, ɱɬɨ ɩɪɟɝɪɚɞɚ 
ɚɛɫɨɥɸɬɧɨ ɝɥɚɞɤɚɹ, ɨɩɪɟɞɟɥɢɬɶ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ v1 ɞɨ ɭɞɚɪɚ. (6,00) 

13.7        ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɪɟɝɪɚɞɟ ɫɤɨɪɨɫɬɶ ɞɨ 
ɭɞɚɪɚ    v = 6 ɦ/ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɩɨɫɥɟ ɭɞɚɪɚ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜ-
ɥɟɧɢɹ Ф = 0,5. (3) 

13.8        ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɪɟɝɪɚɞɟ ɞɨ ɭɞɚɪɚ ɢ 
ɩɨɫɥɟ ɭɞɚɪɚ ɫɤɨɪɨɫɬɢ ɪɚɜɧɵ vt = 8 ɦ/ɫ ɢ v2 = 6 ɦ/ɫ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  Ɉɩɪɟɞɟɥɢɬɶ   
ɤɨɷɮɮɢɰɢɟɧɬ   ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ.   (0,75) 

13.9 

 

       ɋ ɤɚɤɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ v1 ɦɹɱ ɞɨɥɠɟɧ 
ɭɞɚɪɢɬɶɫɹ ɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɨɥ, ɱɬɨɛɵ ɩɨɞɧɹɬɶɫɹ ɧɚ 
ɜɵɫɨɬɭ h = γ ɦ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ        
k = 0,8. (9,59) 

13.10 

    

            ɒɚɪɢɤ ɛɟɡ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɚɞɚɟɬ ɫ ɜɵɫɨɬɵ     
h  = 1,5ɦ ɢ ɩɨɫɥɟ ɭɞɚɪɚ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɟɝɪɚɞɟ 
ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ ɜɵɫɨɬɭ h2 = 0,8ɦ. Ɉɩɪɟɞɟɥɢɬɶ ɤɨɷɮɮɢ-
ɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢ ɭɞɚɪɟ. (0,7γ0) 

13.11 

         

       ɉɪɢɜɹɡɚɧɧɵɣ ɤ ɬɨɧɤɨɣ ɧɢɬɢ 1 ɲɚɪɢɤ β ɨɬɩɭɫɤɚɟɬɫɹ 
ɫ ɜɵɫɨɬɵ h1 = 0,6 ɦ ɛɟɡ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ. ȼ ɜɟɪɬɢ-
ɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɭɞɚɪ ɲɚɪɢɤɚ ɩɨ ɫɬɟɧɟ 
ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ Ф = 0,55. Ɉɩɪɟɞɟ-

ɥɢɬɶ ɜɵɫɨɬɭ h2 ɩɨɫɥɟɞɭɸɳɟɝɨ ɩɨɞɴɟɦɚ ɲɚɪɢɤɚ. (0,18β) 

13.12        ɋɨ ɫɤɨɪɨɫɬɶɸ 1β ɦ/ɫ ɦɚɬɟɪɢɚɥɶɧɚɹ ɬɨɱɤɚ ɭɞɚɪɹɟɬ ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɪɟɝɪɚɞɟ. 
Ɉɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɭɞɚɪɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɪɟɞɧɹɹ ɭɞɚɪɧɚɹ ɫɢɥɚ ɪɚɜɧɚ ɩɹɬɢɤɪɚɬɧɨɦɭ 
ɜɟɫɭ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. ɍɞɚɪ ɫɱɢɬɚɬɶ ɩɪɹɦɵɦ ɢ ɚɛɫɨɥɸɬɧɨ ɧɟɭɩɪɭɝɢɦ. (0,β45) 

13.13       Ɉɩɪɟɞɟɥɢɬɶ ɜ ɤɇ ɫɪɟɞɧɸɸ ɫɢɥɭ ɭɞɚɪɚ ɦɨɥɨɬɤɚ ɦɚɫɫɨɣ m = 0,5 ɤɝ ɩɪɢ ɚɛɫɨɥɸɬɧɨ 
ɧɟɭɩɪɭɝɨɦ ɭɞɚɪɟ ɩɨ ɧɚɤɨɜɚɥɶɧɟ, ɟɫɥɢ ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ  v = 10ɦ/ɫ ɢ ɜɪɟɦɹ ɭɞɚɪɚ 
0,000βɫ. (β5) 

13.14        ɉɪɢ ɩɪɹɦɨɦ ɭɞɚɪɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɦɚɫɫɨɣ ɬ = 1 ɤɝ ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɪɟ-
ɝɪɚɞɟ ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ Ф = 0,6, ɚ ɫɤɨɪɨɫɬɶ ɞɨ ɭɞɚɪɚ v1 = 2 ɦ/ɫ. Ɉɩɪɟɞɟ-
ɥɢɬɶ ɩɨɬɟɪɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. (1,β8) 

13.15 

         

            Ɍɨɧɤɚɹ ɩɥɚɫɬɢɧɤɚ ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɜɨɤɪɭɝ ɫɜɨɟɣ 
ɨɫɢ ɫɢɦɦɟɬɪɢɢ Oz. ɇɚ ɪɚɫɫɬɨɹɧɢɢ ɚ = 0,1 ɦ ɨɬ ɨɫɢ ɩɟɪ-
ɩɟɧɞɢɤɭɥɹɪɧɨ ɧɟɩɨɞɜɢɠɧɨɣ ɩɥɚɫɬɢɧɤɟ ɩɪɢɤɥɚɞɵɜɚɟɬɫɹ 
ɭɞɚɪɧɵɣ ɢɦɩɭɥɶɫ, ɪɚɜɧɵɣ     0,5 ɇ • ɫ. Ɉɩɪɟɞɟɥɢɬɶ ɭɝɥɨ-
ɜɭɸ ɫɤɨɪɨɫɬɶ ɩɨɫɥɟ ɭɞɚɪɚ, ɟɫɥɢ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɥɚ-
ɫɬɢɧɤɢ I0z = 0,00β ɤɝ • ɦ2

. (25) 

14. ɉɪɹɦɨɥɢɧɟɣɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ 



14.1 

 
 

 

 

Ƚɪɭɡ М ɜɟɫɨɦ Ɋ ɧ ɩɪɢɤɪɟɩɥɟɧ ɤ ɧɢɠɧɟɦɭ ɤɨɧɰɭ ɩɪɭ-
ɠɢɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɝɥɚɞɤɨɣ ɧɚɤɥɨɧɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ α, ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧ ɧɟ-
ɩɨɞɜɢɠɧɨ. ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɩɪɭɠɢɧɚ ɫɠɚɬɚ ɧɚ ɜɟɥɢ-
ɱɢɧɭ λ0 ɫɦ ɢ ɝɪɭɡɭ ɫɨɨɛɳɟɧɚ  ɧɚɱɚɥɶɧɚɹ  ɫɤɨɪɨɫɬɶ v0, 

ɩɚɪɚɥɥɟɥɶɧɚɹ ɥɢɧɢɢ ɧɚɢɛɨɥɶɲɟɝɨ ɫɤɚɬɚ ɧɚɤɥɨɧɧɨɣ 
ɩɥɨɫɤɨɫɬɢ. ȼɵɛɪɚɜ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɜ ɩɨɥɨɠɟɧɢɢ ɫɬɚ-
ɬɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ ɝɪɭɡɚ ɢ ɧɚɩɪɚɜɢɜ ɤɨɨɪɞɢɧɚɬɧɭɸ 
ɨɫɶ Оɯ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɨɩɪɟɞɟɥɢɬɶ 
ɡɚɤɨɧ ɞɜɢɠɟɧɢɹ ɝɪɭɡɚ ɢ ɟɝɨ ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɣ, ɟɫɥɢ ɡɚ-
ɞɚɧɨ ɫɬɚɬɢɱɟɫɤɨɟ ɭɞɥɢɧɟɧɢɟ ɩɪɭɠɢɧɵ λɫɬ , ɜɵɡɵɜɚɟɦɨɟ 
ɷɬɢɦ ɝɪɭɡɨɦ (v0  —  ɜ ɫɦ/ɫеɤ ) 

№ 1 2 3 4 5 6 7 8 9 10 

λ0 0 4 5 5 8 3 10 7 5 5 

λɫɬ 4 2 3 5 4 3 5 5 7 7 

v0 -6
 ٭

0 3 -

10
٭
 

2 -5
٭
 0 1 -4

٭
 8 

α γ0˚ 60˚ 45˚ 60˚ γ0˚ 45˚ γ0˚ 60˚ γ0˚ 45˚ 

 Ɂɧɚɤ «ɦɢɧɭɫ» ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɩɪɚɜɥɟɧɢɸ ɫɤɨɪɨɫɬɢ ٭ 
ɜɞɨɥɶ ɧɚɤɥɨɧɧɨɣ ɩɥɨcɤɨɫɬɢ ɜɜɟɪɯ. 

14.2        

 

 

 

         

Ƚɪɭɡ ɜɟɫɨɦ Ɋ ɧ ɩɨɞɜɟɲɟɧ ɤ ɧɢɠɧɟɦɭ ɤɨɧɰɭ ɜɟɪɬɢ- 

ɤɚɥɶɧɨɣ ɩɪɭɠɢɧɵ, ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧ ɧɟ- 

ɩɨɞɜɢɠɧɨ. ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɩɪɭɠɢɧɚ ɪɚɫɬɹɧɭɬɚ ɧɚ λ0 ɫɦ 

ɢ ɝɪɭɡɭ ɫɨɨɛɳɚɸɬ ɧɚɱɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ v0 ɫɦ/ɫеɤ, ɧɚɩɪɚɜɥɟɧ- 

ɧɭɸ ɩɨ ɜɟɪɬɢɤɚɥɢ , ɜɧɢɡ, Ʉɨɷɮɮɢɰɢɟɧɬ ɠɟɫɬɤɨɫɬɢ ɩɪɭɠɢɧɵ 

ɪɚɜɟɧ ɫ ɧ/ɫɦ. ɇɚɣɬɢ ɭɪɚɜɧɟɧɢɟ (ɩɨɫɥɟɞɭɸɳɟɝɨ ɞɜɢɠɟɧɢɹ ɝɪɭ- 

ɡɚ, ɟɫɥɢ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɜɵɛɪɚɧɨ ɜ ɩɨɥɨɠɟɧɢɢ ɫɬɚɬɢɱɟɫɤɨɝɨ 

ɪɚɜɧɨɜɟɫɢɹ ɝɪɭɡɚ, ɚ ɨɫɶ Оɯ ɧɚɩɪɚɜɥɟɧɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɜɧɢɡ 
№ 1 2 3 4 5 6 7 8 9 10 

P 120 50 20 100 980 200 245 100 240 20 

c 24 10 100 5 49 10 4 80 12 50 

λ0 0 1.5 3.2 5 10 10 11.25 8.8 12 3.8 

v0 0 28 210 0 40.5 0 200 0 56 98 
 

 



              

3.4.ȼɈɉɊɈɋɕ Ʉ ɗɄɁȺɆȿɇɍ ɉɈ ɌȿɈɊȿɌɂɑȿɋɄɈɃ ɆȿɏȺɇɂɄȿ 

1.Ɉɩɢɲɢɬɟ ɩɨɧɹɬɢɟ «ɫɢɥɚ». ɑɟɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɥɚ? 

2.Ʉɚɤɢɟ ɨɛɴɟɤɬɵ ɢɡɭɱɚɸɬɫɹ ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɟ? Ⱦɚɣɬɟ ɢɦ ɨɩɪɟɞɟɥɟɧɢɹ. 
3.Ɉɩɢɲɢɬɟ ɚɤɫɢɨɦɵ ɫɬɚɬɢɤɢ. 
4.Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɧɹɬɢɹɦ: ɫɜɨɛɨɞɧɨɟ ɬɟɥɨ, ɧɟɫɜɨɛɨɞɧɨɟ ɬɟɥɨ, ɭɪɚɜɧɨɜɟɲɟɧɧɵɟ 
ɫɢɥɵ, ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ, ɫɯɨɞɹɳɢɟɫɹ ɫɢɥɵ. 
5.ɑɬɨ ɧɚɡɵɜɚɟɬɫɹ ɫɜɹɡɶɸ, ɪɟɚɤɰɢɟɣ ɫɜɹɡɢ? 

6.ɍɤɚɠɢɬɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɟɚɤɰɢɣ: ɝɢɛɤɢɯ ɫɜɹɡɟɣ, ɬɜɟɪɞɵɯ ɫɜɹɡɟɣ, ɲɚɪɧɢɪɧɵɯ ɫɜɹɡɟɣ, 
ɜɪɭɛɤɢ (ɡɚɞɟɥɤɢ). 
7.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɩɪɨɟɤɰɢɢ ɫɢɥɵ ɧɚ ɨɫɢ ɢ ɧɚ ɩɥɨɫɤɨɫɬɶ? 

8.Ɉɩɢɲɢɬɟ ɩɪɢɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɫɯɨɞɹɳɢɯɫɹ ɫɢɥ ɤ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ. 
9.Ɉɩɢɲɢɬɟ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɞɭɥɹ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸ-
ɳɟɣ ɫɢɫɬɟɦɵ ɫɯɨɞɹɳɢɯɫɹ ɫɢɥ. 
10.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨ ɪɚɜɧɨɜɟɫɢɢ ɬɪɟɯ ɧɟɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ.  
11.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ. 
1β.Ⱦɚɣɬɟ ɨɩɢɫɚɧɢɹ ɩɨɧɹɬɢɹɦ: ɩɚɪɚ ɫɢɥ, ɦɨɦɟɧɬ ɩɚɪɵ ɫɢɥ, ɩɥɨɫɤɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɚɪɵ, 
ɦɨɦɟɧɬ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɢ ɨɫɢ.  
1γ.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɵ ɨɛ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ ɩɚɪ ɫɢɥ.  
14.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɩɚɪ ɫɢɥ.  
15.Ɉɩɢɲɢɬɟ ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦɵ ɩɚɪ ɫɢɥ.  
16.Ɉɩɢɲɢɬɟ ɩɪɢɜɟɞɟɧɢɟ ɫɢɥɵ ɤ ɞɚɧɧɨɦɭ ɰɟɧɬɪɭ. 
17.Ⱦɨɤɚɠɢɬɟ ɨɫɧɨɜɧɭɸ ɬɟɨɪɟɦɭ ɫɬɚɬɢɤɢ ɨ ɩɪɢɜɟɞɟɧɢɢ ɩɪɨɢɡɜɨɥɶɧɨɣ ɫɢɫɬɟɦɵ ɫɢɥ ɤ 
ɞɚɧɧɨɦɭ ɰɟɧɬɪɭ. 
18.Ɉɩɢɲɢɬɟ ɧɚɯɨɠɞɟɧɢɟ ɝɥɚɜɧɨɝɨ ɜɟɤɬɨɪɚ ɢ ɝɥɚɜɧɨɝɨ ɦɨɦɟɧɬɚ ɫɢɫɬɟɦɵ ɫɢɥ. 
19.Ɉɩɢɲɢɬɟ ɦɟɬɨɞɵ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫɢɫɬɟɦ ɫɢɥ. 
β0.Ɉɩɢɲɢɬɟ ɭɫɥɨɜɢɹ ɢ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɬɜɟɪɞɵɯ ɬɟɥ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɪɚɡɥɢɱɧɵɯ 
ɫɢɫɬɟɦ ɫɢɥ.  
β1. Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ȼɚɪɢɧɶɨɧɚ ɨ ɦɨɦɟɧɬɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ.  
ββ.Ɉɩɢɲɢɬɟ ɡɚɤɨɧɵ Ʉɭɥɨɧɚ ɞɥɹ ɬɪɟɧɢɹ.  
βγ.Ɉɩɢɲɢɬɟ ɩɨɧɹɬɢɹ ɭɝɨɥ ɢ ɤɨɧɭɫ ɬɪɟɧɢɹ.  
β4.Ɉɩɢɲɢɬɟ ɬɪɟɧɢɟ ɤɚɱɟɧɢɹ. 
β5.Ɉɩɢɲɢɬɟ ɩɪɢɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥ ɤ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ. 
β6.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɟɝɨ ɤɨɨɪɞɢɧɚɬɵ? 

β7.ɇɚɩɢɲɢɬɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱɟɬɚ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɩɪɨɫɬɟɣɲɢɯ ɮɢɝɭɪ (ɬɪɟɭɝɨɥɶɧɢɤ, 
ɫɟɝɦɟɧɬ, ɫɟɤɬɨɪ, ɞɭɝɚ). 
β8.Ɉɩɢɲɢɬɟ ɫɩɨɫɨɛɵ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ. 
β9.Ɉɩɢɲɢɬɟ, ɤɚɤ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɩɨɫɨɛɚɯ 
ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ. 
γ0.Ɉɩɢɲɢɬɟ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
γ1. Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨ ɬɪɚɟɤɬɨɪɢɹɯ, ɫɤɨɪɨɫɬɹɯ ɢ ɭɫɤɨɪɟɧɢɹɯ ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɢ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ. 
γβ.Ɉɩɢɲɢɬɟ ɜɪɚɳɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɭɝɥɨ-
ɜɭɸ ɫɤɨɪɨɫɬɶ ɢ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɬɟɥɚ ? 

γγ.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ, ɜɪɚɳɚɸɳɟɝɨɫɹ ɜɨɤɪɭɝ 
ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ? 



γ4.Ɉɩɢɲɢɬɟ ɩɥɨɫɤɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
γ5.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɫɤɨɪɨɫɬɶ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ? 

γ6.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ?  
γ7.Ɉɩɢɲɢɬɟ ɚɛɫɨɥɸɬɧɨɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɩɟɪɟɧɨɫɧɨɟ ɞɜɢɠɟɧɢɟ. 
γ8.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɨɱɤɢ. 

γ9.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ Ʉɨɪɢɨɥɢɫɚ ɨ ɫɥɨɠɟɧɢɢ ɭɫɤɨɪɟɧɢɣ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɨɱɤɢ. 
40.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɨɞɭɥɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɭɫɤɨɪɟɧɢɹ Ʉɨɪɢɨɥɢɫɚ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟ-
ɧɢɢ ɬɨɱɤɢ? 

41.Ɉɩɪɟɞɟɥɢɬɟ ɦɨɞɭɥɶ ɢ ɧɚɩɪɚɜɥɟɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɬɨɱɤɢ ɩɪɢ ɫɥɨɠɧɨɦ 
ɞɜɢɠɟɧɢɢ. 
42.ȼ ɤɚɤɢɯ ɫɥɭɱɚɹɯ ɭɫɤɨɪɟɧɢɟ Ʉɨɪɢɨɥɢɫɚ ɪɚɜɧɨ ɧɭɥɸ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɨɱɤɢ? 

4γ.Ɉɩɢɲɢɬɟ ɫɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
44.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɜɪɚɳɚɬɟɥɶɧɵɯ ɞɜɢɠɟɧɢɣ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 
45.Ɉɩɢɲɢɬɟ ɫɥɨɠɟɧɢɟ ɜɪɚɳɟɧɢɣ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɟɪɟɫɟɤɚɸɳɢɯɫɹ ɨɫɟɣ. 
46.Ɉɩɢɲɢɬɟ ɜɟɤɬɨɪɧɵɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɨɩɪɟɞɟɥɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨ-
ɪɟɧɢɟ ɬɨɱɤɢ. 
47.Ɉɩɢɲɢɬɟ ɤɨɨɪɞɢɧɚɬɧɵɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɨɩɪɟɞɟɥɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫ-
ɤɨɪɟɧɢɟ. 
48.Ɉɩɢɲɢɬɟ ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɩɨɫɨɛ ɡɚɞɚɧɢɹ ɞɜɢɠɟɧɢɹ ɬɨɱɤɢ, ɨɩɪɟɞɟɥɢɬɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫ-
ɤɨɪɟɧɢɟ. 
49.Ɉɩɢɲɢɬɟ ɢ ɢɡɨɛɪɚɡɢɬɟ ɟɫɬɟɫɬɜɟɧɧɵɟ ɨɫɢ. 
50.Ɉɩɢɲɢɬɟ ɜɟɤɬɨɪɵ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɢ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ ɜɪɚɳɚɸɳɟɝɨɫɹ ɬɟɥɚ. 
51 .Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨ ɩɪɨɟɤɰɢɹɯ ɫɤɨɪɨɫɬɟɣ ɞɜɭɯ ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ.  
5β.Ɉɩɢɲɢɬɟ ɦɝɧɨɜɟɧɧɵɣ ɰɟɧɬɪ ɫɤɨɪɨɫɬɟɣ, ɢɡɨɛɪɚɡɢɬɟ ɱɚɫɬɢɱɧɵɟ ɫɥɭɱɚɢ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɦɝɧɨɜɟɧɧɨɝɨ ɰɟɧɬɪɚ ɫɤɨɪɨɫɬɟɣ.  
5γ.Ɉɩɢɲɢɬɟ ɦɝɧɨɜɟɧɧɵɣ ɰɟɧɬɪ ɭɫɤɨɪɟɧɢɣ.  
54.Ɉɩɢɲɢɬɟ ɡɚɤɨɧɵ ɦɟɯɚɧɢɤɢ Ƚɚɥɢɥɟɹ-ɇɶɸɬɨɧɚ. 
55.Ɉɩɢɲɢɬɟ ɡɚɞɚɱɢ ɞɢɧɚɦɢɤɢ. 
56.ɇɚɩɢɲɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
57.Ɉɩɢɲɢɬɟ ɩɪɹɦɨɥɢɧɟɣɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
58.Ɉɩɢɲɢɬɟ ɫɜɨɛɨɞɧɵɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɫɫɬɚɧɚɜɥɢ-
ɜɚɸɳɟɣ ɫɢɥɵ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɪɚɫɫɬɨɹɧɢɸ ɞɨ ɰɟɧɬɪɚ ɤɨɥɟɛɚɧɢɣ. 
59.Ɉɩɢɲɢɬɟ ɡɚɬɭɯɚɸɳɢɟ ɤɨɥɟɛɚɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ.  
60.ɇɚɩɢɲɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 
61 .Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɰɟɧɬɪ ɦɚɫɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ? 

6β.Ɉɩɢɲɢɬɟ, ɤɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬɵ ɢɧɟɪɰɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɢ ɨɫɢ. 
6γ.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ? 

64.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
65.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 
66.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɦɨɦɟɧɬ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɢ ɨɫɢ? 

67.Ⱦɨɤɚɠɢɬɟ, ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɦɨɦɟɧɬɚ ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱ-
ɤɢ. 



68.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɢ ɨɫɢ? 

69. Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ. 
70.Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟ-
ɦɵ? 

71.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ. 
7β.Ⱦɨɤɚɠɢɬɟ ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ.  
7γ.Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɬɚ ɫɢɥɵ?  
74.Ɉɩɪɟɞɟɥɢɬɟ ɷɥɟɦɟɧɬɚɪɧɭɸ ɪɚɛɨɬɭ ɫɢɥɵ. 
75.Ɉɩɪɟɞɟɥɢɬɟ ɪɚɛɨɬɭ ɫɢɥɵ ɬɹɠɟɫɬɢ, ɫɢɥɵ ɭɩɪɭɝɨɫɬɢ, ɫɢɥɵ ɬɪɟɧɢɹ. 
76.Ɉɩɪɟɞɟɥɢɬɟ ɪɚɛɨɬɭ ɫɢɥ ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɜɟɪɞɨɦɭ ɬɟɥɭ, ɜɪɚɳɚɸɳɟɦɭɫɹ ɜɨɤɪɭɝ ɧɟ-
ɩɨɞɜɢɠɧɨɣ ɨɫɢ. 
77.Ɉɩɪɟɞɟɥɢɬɟ ɦɨɳɧɨɫɬɶ ɫɢɥɵ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɢ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɹɯ ɬɜɟɪ-
ɞɨɝɨ ɬɟɥɚ. 
78.Ɉɩɢɲɢɬɟ ɩɨɧɹɬɢɹ: ɨ ɫɢɥɨɜɨɦ ɩɨɥɟ, ɩɨɬɟɧɰɢɚɥɶɧɨɟ ɫɢɥɨɜɨɟ ɩɨɥɟ, ɩɨɬɟɧɰɢɚɥɶɧɚɹ 
ɷɧɟɪɝɢɹ. 
79.Ɉɩɢɲɢɬɟ ɡɚɤɨɧ ɫɨɯɪɚɧɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
80.Ɉɩɢɲɢɬɟ ɩɪɢɧɰɢɩ Ⱦɚɥɚɦɛɟɪɚ ɞɥɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, 
ɦɟɬɨɞ ɤɢɧɟɬɨɫɬɚɬɢɤɢ. 
81.ɇɚɩɢɲɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ: ɩɪɢ . ɩɨɫɬɭɩɚ-
ɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ, ɩɪɢ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ 
ɨɫɢ, ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ. 
8β.Ʉɚɤ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ ɩɨɞɲɢɩɧɢɤɨɜ ɩɪɢ ɜɪɚɳɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟ-
ɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ? 

8γ.Ɉɩɢɲɢɬɟ ɫɜɹɡɢ ɢ ɢɯ ɭɪɚɜɧɟɧɢɹ. Ⱦɚɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɫɜɹɡɟɣ. Ɉɩɢɲɢɬɟ ɢɞɟɚɥɶɧɵɟ 
ɫɜɹɡɢ. 
84.Ɉɩɢɲɢɬɟ ɩɪɢɧɰɢɩ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ. 
85.ȼɵɜɟɞɢɬɟ ɨɛɳɟɟ ɭɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ. 
86.Ɉɩɢɲɢɬɟ ɨɛɨɛɳɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɫɢɫɬɟɦɵ, ɨɛɨɛɳɟɧɧɵɟ ɫɢɥɵ ɢ ɫɩɨɫɨɛɵ ɢɯ ɜɵ-
ɱɢɫɥɟɧɢɹ. 
87.Ɉɩɢɲɢɬɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜ ɨɛɨɛ-
ɳɟɧɧɵɯ ɤɨɨɪɞɢɧɚɬɚɯ ɢɥɢ ɭɪɚɜɧɟɧɢɹ Ʌɚɝɪɚɧɠɚ ɜɬɨɪɨɝɨ ɪɨɞɚ. 
88.Ɉɩɢɲɢɬɟ ɹɜɥɟɧɢɹ ɭɞɚɪɚ, ɬɟɨɪɟɦɭ ɨɛ ɢɡɦɟɧɟɧɢɢ ɤɢɧɟɬɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɭɞɚɪɟ. 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.Ɇɟɬɨɞɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɰɟɞɭɪɵ ɨɰɟɧɢɜɚɧɢɹ ɡɧɚɧɢɣ, ɭɦɟ-
ɧɢɣ, ɧɚɜɵɤɨɜ ɢ (ɢɥɢ) ɨɩɵɬɚ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɷɬɚɩɵ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦ-
ɩɟɬɟɧɰɢɣ. 

4.1 Ʉɪɢɬɟɪɢɢ ɨɰɟɧɨɤ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɜ ɩɢɫɶɦɟɧɧɨɣ ɮɨɪɦɟ .  

Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ: 
- ɭɦɟɧɢɟ ɢɡɜɥɟɤɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɭɸ (ɜɚɠɧɭɸ) ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɡɚɞɚɧɧɵɯ ɬɟɨɪɟ-

ɬɢɱɟɫɤɢɯ  ɢɫɬɨɱɧɢɤɨɜ; 
-ɫɩɨɫɨɛɧɨɫɬɶ ɫɚɦɨɪɚɡɜɢɬɢɹ; 
-ɭɦɟɧɢɟ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɝɪɚɦɨɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ  
Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜ ɛɚɥɥɚɯ:  

- 5 ɛɚɥɥɨɜ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɜɵɩɨɥɧɢɥɢ ɡɚɞɚɧɢɟ ɢ ɨɬɜɟɬɢɥɢ ɧɚ ɜɨɩɪɨɫɵ ɜ 
ɩɨɥɧɨɦ ɨɛɴɟɦɟ:  
- 4 ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɜɵɩɨɥɧɢɥɢ ɪɚɫɱɟɬɵ ɢ ɨɬɜɟɬɢɥɢ ɧɚ ɜɨɩɪɨɫɵ ɜ 
ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɫ ɧɟɛɨɥɶɲɢɦɢ ɧɟɞɨɱɟɬɚɦɢ;  
- γ ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɜɵɩɨɥɧɢɥɢ ɡɚɞɚɧɢɟ ɢ ɨɬɜɟɬɢɥɢ ɧɚ ɜɨɩɪɨɫɵ:  
- β ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɧɟ ɜɵɩɨɥɧɢɥɢ ɡɚɞɚɧɢɟ.  
.  

Ɉɰɟɧɢɜɚɧɢɟ  ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɪɢ ɫɨɛɟɫɟɞɨɜɚɧɢɢ. 
Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ: 
- ɭɦɟɧɢɟ ɢɡɜɥɟɤɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɭɸ (ɜɚɠɧɭɸ) ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɡɚɞɚɧɧɵɯ ɬɟɨɪɟ-

ɬɢɱɟɫɤɢɯ  ɢɫɬɨɱɧɢɤɨɜ; 
-ɫɩɨɫɨɛɧɨɫɬɶ ɫɚɦɨɪɚɡɜɢɬɢɹ; 
-ɭɦɟɧɢɟ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɝɪɚɦɨɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ  
Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜ ɛɚɥɥɚɯ:  

- 5 ɛɚɥɥɨɜ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɢɧɢɦɚɥ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɩɪɢ ɫɨɛɟɫɟɞɨɜɚ-
ɧɢɢ, ɚɪɝɭɦɟɧɬɢɪɨɜɚɥ ɫɜɨɸ ɬɨɱɤɭ ɡɪɟɧɢɹ;  
- 4 ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɢɧɢɦɚɥ ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɩɪɢ ɫɨɛɟɫɟɞɨɜɚ-
ɧɢɢ;  
- γ ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɢɧɢɦɚɥ ɭɱɚɫɬɢɟ ɜ   ɫɨɛɟɫɟɞɨɜɚɧɢɢ;  
- β ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɧɟ ɩɪɢɧɢɦɚɥ ɭɱɚɫɬɢɟ ɜ ɫɨɛɟɫɟɞɨɜɚɧɢɢ. 
 

Ɉɰɟɧɢɜɚɧɢɟ  ɪɚɛɨɬɵ ɨɛɭɱɚɸɳɟɝɨɫɹ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɹɯ 

Ɉɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ: 
Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɡɧɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ, ɡɚɤɨɧɨɜ, ɬɟɨɪɟɦ ɢ ɩɪɢɧɰɢɩɨɜ ɦɟɯɚɧɢɤɢ, 

ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɢ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ; 

ɭɦɟɧɢɹ ɩɪɢɜɨɞɢɬɶ ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ 
ɪɚɜɧɨɜɟɫɢɹ; ɧɚɯɨɞɢɬɶ ɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɬɟɥ ɩɪɨɫɬɟɣɲɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵɱɢɫɥɹɬɶ 
ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫɤɨɩɚɪɚɥ-
ɥɟɥɶɧɨɦ ɞɜɢɠɟɧɢɹɯ; ɫɨɫɬɚɜɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢ-
ɚɥɶɧɨɣ ɬɨɱɤɢ, ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ; ɩɪɢɦɟɧɹɬɶ ɨɛɳɢɟ ɬɟɨɪɟɦɵ ɞɢɧɚɦɢɤɢ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢɥɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ; ɢɫɫɥɟɞɨɜɚɬɶ ɪɚɜɧɨɜɟɫɢɟ ɬɟɥ ɫ ɩɨɦɨɳɶɸ ɩɪɢɧɰɢɩɚ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟ-
ɦɟɳɟɧɢɣ; ɜɵɛɢɪɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɟ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ; 

ɜɥɚɞɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɫɢɥ ɜ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ ɭɫɥɨ-
ɜɢɣ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦ ɫɢɥ; ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ ɬɟɥ; ɨɩɪɟɞɟɥɟ-
ɧɢɟɦ ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɟɥɭ (ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ) ɫɢɥ ɩɨ ɡɚɞɚɧɧɨɦɭ ɞɜɢɠɟɧɢɸ; ɨɩɪɟɞɟ-
ɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɬɟɥɚ (ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ) ɩɨ ɡɚɞɚɧɧɵɦ ɫɢɥɚɦ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɬɨɪɵɯ 
ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ. 



Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ: 
-  ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɪɟɲɟɧɢɢ ɡɚɞɚɱ,  
- ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɨɬɜɟɬɨɜ,     
- ɫɜɨɛɨɞɧɨɟ ɜɥɚɞɟɧɢɟ ɦɚɬɟɪɢɚɥɨɦ,      
- ɩɨɥɧɵɟ ɢ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɵɟ ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ,   
- ɬɜёɪɞɨɟ ɡɧɚɧɢɟ ɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɛɹɡɚɬɟɥɶɧɨɣ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

ɉɨɪɨɝɢ ɨɰɟɧɨɤ: 
1 ɛɚɥɥ - ɚɤɬɢɜɧɨɟ ɭɱɚɫɬɢɟ ɜ ɨɛɫɭɠɞɟɧɢɢ ɜɨɩɪɨɫɨɜ ɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɦ 

ɡɚɧɹɬɢɢ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɨɬɜɟɬɨɜ, ɫɜɨɛɨɞɧɨɟ ɜɥɚɞɟɧɢɟ ɦɚɬɟɪɢɚɥɨɦ, ɩɨɥɧɵɟ ɢ ɚɪɝɭɦɟɧɬɢɪɨ-
ɜɚɧɧɵɟ ɨɬɜɟɬɵ ɧɚ ɜɨɩɪɨɫɵ ɩɨ ɬɟɦɟ ɪɚɛɨɬɵ, ɬɜёɪɞɨɟ ɡɧɚɧɢɟ ɥɟɤɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɨɛɹɡɚ-
ɬɟɥɶɧɨɣ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

0,5 ɛɚɥɥɨɜ - ɧɟɞɨɫɬɚɬɨɱɧɨ ɩɨɥɧɨɟ ɡɧɚɧɢɟ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 
ɨɲɢɛɤɢ ɜ ɮɨɪɦɭɥɢɪɨɜɤɟ ɤɚɬɟɝɨɪɢɣ ɢ ɩɨɧɹɬɢɣ, ɦɟɧɶɲɚɹ ɚɤɬɢɜɧɨɫɬɶ ɧɚ ɡɚɧɹɬɢɢ, ɧɟɩɨɥɧɨɟ ɡɧɚ-
ɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

0 ɛɚɥɥɨɜ - ɩɚɫɫɢɜɧɨɫɬɶ ɧɚ ɡɚɧɹɬɢɢ, ɱɚɫɬɚɹ ɧɟɝɨɬɨɜɧɨɫɬɶ ɩɪɢ ɨɬɜɟɬɚɯ ɧɚ ɜɨɩɪɨɫɵ, ɨɬɫɭɬ-
ɫɬɜɢɟ ɤɚɱɟɫɬɜ, ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɨɰɟɧɨɤ. 
 

Ɉɰɟɧɢɜɚɧɢɟ ɪɟɲɟɧɧɵɯ ɡɚɞɚɱ ɨɛɭɱɚɸɳɟɝɨɫɹ. 
ɉɪɟɞɥɚɝɚɟɬɫɹ ɪɟɲɢɬɶ ɡɚɞɚɱɢ ɩɨ ɜɚɪɢɚɧɬɚɦ. Ɂɚɞɚɱɢ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɦɟɪɟ ɩɪɨɯɨɠɞɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ, ɫɞɚɸɬɫɹ ɩɨɫɬɟɩɟɧɧɨ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɨɛɭɱɟɧɢɹ.  
Ɂɚɞɚɱɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɨɬɞɟɥɶɧɵɯ ɬɟɬɪɚɞɹɯ. ɋɯɟɦɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɫ ɩɪɢɦɟ-

ɧɟɧɢɟɦ ɰɜɟɬɧɵɯ ɪɭɱɟɤ. 
Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ: 
- ɭɦɟɧɢɟ ɢɡɜɥɟɤɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɭɸ (ɜɚɠɧɭɸ) ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɡɚɞɚɧɧɵɯ ɬɟɨɪɟ-

ɬɢɱɟɫɤɢɯ  ɢɫɬɨɱɧɢɤɨɜ; 
-ɫɩɨɫɨɛɧɨɫɬɶ ɫɚɦɨɪɚɡɜɢɬɢɹ; 
-ɭɦɟɧɢɟ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɝɪɚɦɨɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ  
Кɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜ ɛɚɥɥɚɯ:  

- 5 ɛɚɥɥɨɜ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɜɵɩɨɥɧɢɥɢ ɡɚɞɚɧɢɟ ɢ ɨɬɜɟɬɢɥɢ ɧɚ ɜɨɩɪɨɫɵ ɜ 
ɩɨɥɧɨɦ ɨɛɴɟɦɟ:  
- 4 ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɜɵɩɨɥɧɢɥɢ ɪɚɫɱɟɬɵ ɢ ɨɬɜɟɬɢɥɢ ɧɚ ɜɨɩɪɨɫɵ ɜ 
ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɫ ɧɟɛɨɥɶɲɢɦɢ ɧɟɞɨɱɟɬɚɦɢ;  
- γ ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɜɵɩɨɥɧɢɥɢ ɡɚɞɚɧɢɟ ɢ ɨɬɜɟɬɢɥɢ ɧɚ ɜɨɩɪɨɫɵ:  

- β ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɢɦɫɹ, ɟɫɥɢ ɨɧɢ ɧɟ ɜɵɩɨɥɧɢɥɢ ɡɚɞɚɧɢɟ 

 

Ɉɰɟɧɢɜɚɧɢɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ ɡɚɞɚɧɢɣ ɨɛɭɱɚɸɳɟɝɨɫɹ. 
Ɍɟɫɬɨɜɨɟ ɡɚɞɚɧɢɟ ɫɨɞɟɪɠɢɬ ɧɟ ɦɟɧɟɟ 5 ɬɟɫɬɨɜ. ȼɚɪɢɚɧɬɵ ɡɚɞɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬɫɹ ɢɡ ɜɨ-

ɩɪɨɫɨɜ ɩɨ ɬɟɦɚɦ ɪɚɡɞɟɥɨɜ: ɋɬɚɬɢɤɚ, Ʉɢɧɟɦɚɬɢɤɚ, Ⱦɢɧɚɦɢɤɚ. 
Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ: 
- ɭɦɟɧɢɟ ɢɡɜɥɟɤɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɫɧɨɜɧɭɸ (ɜɚɠɧɭɸ) ɢɧɮɨɪɦɚɰɢɸ ɢɡ ɡɚɞɚɧɧɵɯ ɬɟɨɪɟ-

ɬɢɱɟɫɤɢɯ  ɢɫɬɨɱɧɢɤɨɜ; 
-ɫɩɨɫɨɛɧɨɫɬɶ ɫɚɦɨɪɚɡɜɢɬɢɹ; 
-ɭɦɟɧɢɟ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ, ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɝɪɚɦɨɬɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɢɡ 

ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɬɨɱɧɢɤɨɜ  
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɜ ɛɚɥɥɚɯ:  
- 5 ɛɚɥɥɨɜ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟɬɢɥ ɧɚ 85-100% ɜɨɩɪɨɫɨɜ;  
- 4 ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟɬɢɥ ɧɚ 76-85% ɜɨɩɪɨɫɨɜ;  
- γ ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟɬɢɥ ɧɚ 66-75% ɜɨɩɪɨɫɨɜ;  
- β ɛɚɥɥɚ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟɬɢɥ ɧɚ 51-65% ɜɨɩɪɨɫɨɜ;  
- 1 ɛɚɥɥ ɜɵɫɬɚɜɥɹɟɬɫɹ ɨɛɭɱɚɸɳɟɦɭɫɹ, ɟɫɥɢ ɨɧ ɩɪɚɜɢɥɶɧɨ ɨɬɜɟɬɢɥ ɧɚ 50% ɜɨɩɪɨɫɨɜ. 



 

Ʉɪɢɬɟɪɢɢ ɪɟɣɬɢɧɝɨɜɵɯ ɨɰɟɧɨɤ ɩɨ  ɤɭɪɫɭ «Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɦɟɯɚɧɢɤɚ»: 
Эɤɡɚɦеɧɚɰɢɨɧɧɚя ɨɰеɧɤɚ Рɟɣɬɢɧɝɨɜɚя 

ɨɰɟɧɤɚ ɭɫɩɟɜɚɟɦɨɫɬɢ 

Оɬɥɢɱɧɨ 80-100 ɛɚɥɥɨɜ 

Хɨɪɨɲɨ 60-79 ɛɚɥɥɨɜ 

ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ 45-59 ɛɚɥɥɨɜ 

ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ ɦɟɧɟɟ 45 ɛɚɥɥɨɜ 

  

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɛɚɥɥɨɜ ɪɟɣɬɢɧɝɨɜɨɣ ɨɰɟɧɤɢ ɦɟɠɞɭ ɜɢɞɚɦɢ ɤɨɧɬɪɨɥɹ 

Ɏɨɪɦɚ ɩɪɨ-
ɦɟɠɭɬɨɱɧɨɣ ɚɬ-
ɬɟɫɬɚɰɢɢ 

Ʉɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɜ, ɧɟ ɛɨɥɟɟ 

Ɍɟɤɭɳɢɣ 
ɤɨɧɬɪɨɥɶ 

Ɋɭɛɟɠɧɵɣ 
ɤɨɧɬɪɨɥɶ 

ɂɬɨɝɨɜɵɣ  
ɤɨɧɬɪɨɥɶ 

ɋɭɦɦɚ 
ɛɚɥɥɨɜ 

ɉɨɨɳɪɢ-
ɬɟɥɶɧɵɟ ɛɚɥ-
ɥɵ 

Эɤɡɚɦɟɧ 40 30 30 100 10 

 
Ɉɰɟɧɢɜɚɧɢɟ ɤɚɱɟɫɬɜɚ ɭɫɬɧɨɝɨ ɨɬɜɟɬɚ ɩɪɢ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɚɬɬɟɫɬɚɰɢɢ ɨɛɭɱɚɸɳɟɝɨ-

ɫɹ   
Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ:  

Ⱦɟɦɨɧɫɬɪɚɰɢɹ ɡɧɚɧɢɹ ɨɫɧɨɜɧɵɯ ɩɨɧɹɬɢɣ, ɡɚɤɨɧɨɜ, ɬɟɨɪɟɦ ɢ ɩɪɢɧɰɢɩɨɜ ɦɟɯɚɧɢɤɢ; ɦɟ-
ɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɜɧɨɜɟɫɢɹ ɢ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ, ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɢ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɫɢɫɬɟɦɵ.. 

ɍɦɟɧɢɹ  ɩɪɢɜɨɞɢɬɶ ɫɢɫɬɟɦɭ ɫɢɥ ɤ ɩɪɨɫɬɟɣɲɟɦɭ ɜɢɞɭ; ɫɨɫɬɚɜɥɹɬɶ ɢ ɪɟɲɚɬɶ ɭɪɚɜɧɟɧɢɹ 
ɪɚɜɧɨɜɟɫɢɹ; ɧɚɯɨɞɢɬɶ ɩɨɥɨɠɟɧɢɟ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɬɟɥ ɩɪɨɫɬɟɣɲɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ; ɜɵɱɢɫɥɹɬɶ 
ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ, ɜɪɚɳɚɬɟɥɶɧɨɦ ɢ ɩɥɨɫɤɨɩɚɪɚɥ-
ɥɟɥɶɧɨɦ ɞɜɢɠɟɧɢɹɯ; ɫɨɫɬɚɜɥɹɬɶ  ɢ ɪɟɲɚɬɶ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢ-
ɚɥɶɧɨɣ ɬɨɱɤɢ, ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɩɥɨɫɤɨɩɚɪɚɥɥɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ 
ɬɟɥɚ; ɩɪɢɦɟɧɹɬɶ ɨɛɳɢɟ ɬɟɨɪɟɦɵ ɞɢɧɚɦɢɤɢ ɤ ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɜɢɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɣ ɬɨɱɤɢ ɢɥɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ; ɢɫɫɥɟɞɨɜɚɬɶ ɪɚɜɧɨɜɟɫɢɟ ɬɟɥ ɫ ɩɨɦɨɳɶɸ ɩɪɢɧɰɢɩɚ ɜɨɡɦɨɠɧɵɯ ɩɟɪɟ-
ɦɟɳɟɧɢɣ; ɜɵɛɢɪɚɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ ɡɚɞɚɱ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɟ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɲɢɧ ɢ ɢɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ  

ȼɥɚɞɟɧɢɹ  ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ ɫɢɥ ɜ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɫɢɫɬɟɦɵ ɢ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɭɫɥɨɜɢɣ ɪɚɜɧɨɜɟɫɢɹ ɫɢɫɬɟɦ ɫɢɥ; ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɞɜɢɠɟɧɢɹ ɬɟɥ; ɨɩɪɟ-
ɞɟɥɟɧɢɟɦ ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɬɟɥɭ (ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ) ɫɢɥ ɩɨ ɡɚɞɚɧɧɨɦɭ ɞɜɢɠɟɧɢɸ; ɨɩ-
ɪɟɞɟɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɬɟɥɚ (ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ) ɩɨ ɡɚɞɚɧɧɵɦ ɫɢɥɚɦ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨ-
ɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ. 

ɍɪɨɜɟɧɶ ɡɧɚɧɢɣ, ɭɦɟɧɢɣ ɢ ɧɚɜɵɤɨɜ ɨɛɭɱɚɸɳɟɝɨɫɹ ɩɪɢ ɭɫɬɧɨɦ ɨɬɜɟɬɟ ɜɨ ɜɪɟɦɹ ɷɤɡɚ-
ɦɟɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ  ɨɰɟɧɤɚɦɢ «ɨɬɥɢɱɧɨ»,  «ɯɨɪɨɲɨ», «ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ», «ɧɟɭɞɨɜɥɟɬɜɨɪɢ-
ɬɟɥɶɧɨ» ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

Ɉɬɥɢɱɧɨ (80-100  ɛɚɥɥɨɜ) ɫɬɚɜɢɬɫɹ, ɟɫɥɢ: 
- ɫɨɞɟɪɠɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɪɚɫɤɪɵɬɨ ɩɨɥɧɨɫɬɶɸ; 
- ɦɚɬɟɪɢɚɥ ɢɡɥɨɠɟɧ ɝɪɚɦɨɬɧɨ, ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
- ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɫɢɫɬɟɦɧɨɟ ɢ ɝɥɭɛɨɤɨɟ ɡɧɚɧɢɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 
- ɬɨɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɟɪɦɢɧɨɥɨɝɢɹ; 
- ɩɨɤɚɡɚɧɨ ɭɦɟɧɢɟ ɢɥɥɸɫɬɪɢɪɨɜɚɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ ɤɨɧɤɪɟɬɧɵɦɢ ɩɪɢ-

ɦɟɪɚɦɢ, ɩɪɢɦɟɧɹɬɶ ɢɯ ɜ ɧɨɜɨɣ ɫɢɬɭɚɰɢɢ; 
- ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɭɫɜɨɟɧɢɟ ɦɟɬɨɞɨɜ ɢ ɩɪɢɟɦɨɜ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɟɣ; 
- ɨɬɜɟɬ ɩɪɨɡɜɭɱɚɥ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ, ɛɟɡ ɧɚɜɨɞɹɳɢɯ ɜɨɩɪɨɫɨɜ; 
- ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɬɜɨɪɱɟɫɤɢ ɩɪɢɦɟɧɹɬɶ ɡɧɚɧɢɟ ɬɟɨɪɢɢ ɤ ɪɟɲɟ-

ɧɢɸ ɡɚɞɚɱ; 
- ɞɨɩɭɳɟɧɵ ɨɞɧɚ - ɞɜɟ ɧɟɬɨɱɧɨɫɬɢ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɜɨɩɪɨɫɨɜ, ɤɨ-

ɬɨɪɵɟ ɢɫɩɪɚɜɥɹɸɬɫɹ ɩɨ ɡɚɦɟɱɚɧɢɸ. 
ɏɨɪɨɲɨ (60 - 79  ɛɚɥɥɨɜ) ɫɬɚɜɢɬɫɹ, ɟɫɥɢ: 



- ɜɨɩɪɨɫɵ ɢɡɥɚɝɚɸɬɫɹ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɨ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ; 
- ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɭɦɟɧɢɟ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɦɚɬɟɪɢɚɥ, ɨɞɧɚɤɨ ɧɟ ɜɫɟ ɜɵɜɨɞɵ ɧɨ-

ɫɹɬ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɵɣ ɢ ɞɨɤɚɡɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ; 
- ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɭɫɜɨɟɧɢɟ ɨɫɧɨɜɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 
- ɨɬɜɟɬ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜ ɨɫɧɨɜɧɨɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚ ɨɰɟɧɤɭ «5», ɧɨ ɩɪɢ ɷɬɨɦ ɢɦɟɟɬ 

ɨɞɢɧ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ: 
ɜ ɢɡɥɨɠɟɧɢɢ ɞɨɩɭɳɟɧɵ ɧɟɛɨɥɶɲɢɟ ɩɪɨɛɟɥɵ, ɧɟ ɢɫɤɚɡɢɜɲɢɟ ɫɨɞɟɪɠɚɧɢɟ ɨɬɜɟɬɚ; 
ɞɨɩɭɳɟɧɵ ɨɞɢɧ - ɞɜɚ ɧɟɞɨɱɟɬɚ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɨɫɧɨɜɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɨɬɜɟɬɚ, ɢɫɩɪɚɜ-

ɥɟɧɧɵɟ ɩɨ ɡɚɦɟɱɚɧɢɸ ɩɪɟɩɨɞɚɜɚɬɟɥɹ; 
ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɚ ɢɥɢ ɛɨɥɟɟ ɞɜɭɯ ɧɟɞɨɱɟɬɨɜ ɩɪɢ ɨɫɜɟɳɟɧɢɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɜɨɩɪɨɫɨɜ, 

ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɢɫɩɪɚɜɥɹɸɬɫɹ ɩɨ ɡɚɦɟɱɚɧɢɸ ɩɪɟɩɨɞɚɜɚɬɟɥɹ 

ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ  (45-59 ɛɚɥɥɨɜ) ɫɬɚɜɢɬɫɹ, ɟɫɥɢ: 
- ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɡɧɚɧɢɹ ɬɨɥɶɤɨ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɞɨɩɭɳɟɧɵ ɧɟɬɨɱɧɨɫɬɢ, ɧɟɞɨɫɬɚ-
ɬɨɱɧɨ ɩɪɚɜɢɥɶɧɵɟ ɮɨɪɦɭɥɢɪɨɜɤɢ, ɧɚɪɭɲɟɧɢɹ ɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɢɡɥɨɠɟɧɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
- ɢɦɟɥɢɫɶ ɡɚɬɪɭɞɧɟɧɢɹ ɜ ɜɵɩɨɥɧɟɧɢɢ ɝɪɚɮɢɱɟɫɤɢɯ ɩɨɫɬɪɨɟɧɢɣ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ  ɜ ɨɛɴɟɦɟ, ɞɨɫɬɚɬɨɱɧɨɦ ɞɥɹ ɪɟɲɟɧɢɹ ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɞɚɱ; 
- ɜ ɰɟɥɨɦ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ ɭɫɩɟɲɧɨɟ, ɧɨ ɧɟ ɫɢɫɬɟɦɧɨɟ ɜɥɚɞɟɧɢɟ ɨɩɵɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɷɫ-
ɤɢɡɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɱɟɪɬɟɠɟɣ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɦɚɲɢɧ. 

ɇɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨ (ɦɟɧɟɟ 45 ɛɚɥɥɨɜ) ɫɬɚɜɢɬɫɹ, ɟɫɥɢ: 
- ɧɟ ɪɚɫɤɪɵɬɨ ɨɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 
- ɨɛɧɚɪɭɠɟɧɨ ɧɟɡɧɚɧɢɟ ɢɥɢ ɧɟɩɨɧɢɦɚɧɢɟ ɛɨɥɶɲɟɣ ɢɥɢ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ 

ɱɚɫɬɢ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 
- ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɧɹɬɢɣ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɪɦɢɧɨɥɨ-

ɝɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɢɫɩɪɚɜɥɟɧɵ ɩɨɫɥɟ ɧɟɫɤɨɥɶɤɢɯ ɧɚɜɨɞɹɳɢɯ ɜɨɩɪɨɫɨɜ; 
- ɧɟ ɫɮɨɪɦɢɪɨɜɚɧɵ ɤɨɦɩɟɬɟɧɰɢɢ, ɭɦɟɧɢɹ ɢ ɧɚɜɵɤɢ. 
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