
ɋɮɟɪɢɱɟɫɤɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. ɍɝɥɵ Эɣɥɟɪɚ. 
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ɋɮɟɪɢɱɟɫɤɢɦ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɜɨ ɜɫɟ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɨɞɧɚ ɢ ɬɚ ɠɟ ɬɨɱɤɚ 
ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɨɫɬɚɟɬɫɹ ɧɟɩɨɞɜɢɠɧɨɣ. Ɉɫɬɚɥɶɧɵɟ ɬɨɱɤɢ 
ɞɜɢɠɭɬɫɹ ɩɨ ɫɮɟɪɢɱɟɫɤɢɦ ɩɨɜɟɪɯɧɨɫɬɹɦ, ɰɟɧɬɪɵ ɤɨɬɨɪɵɯ 
ɫɨɜɩɚɞɚɸɬ ɫ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɨɣ. 
 Чɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɢ ɫɮɟɪɢɱɟɫɤɨɦ 
ɞɜɢɠɟɧɢɢ ɪɚɜɧɨ ɬɪɟɦ. 

ɍɝɥɵ Эɣɥɟɪɚ 

Oxyz – ɧɟɩɨɞɜɢɠɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ. 
OXYZ – ɩɨɞɜɢɠɧɚɹ ɫɢɫɬɟɦɚ ɤɨɨɪɞɢɧɚɬ, ɠɟɫɬɤɨ ɫɜɹɡɚɧɧɚɹ 
ɫ ɬɟɥɨɦ. 
ɈɄ – ɥɢɧɢɹ ɭɡɥɨɜ, ɥɢɧɢɹ ɩɟɪɟɫɟɱɟɧɢɹ ɩɥɨɫɤɨɫɬɟɣ Oxy ɢ 
OXY. ߰ – ɭɝɨɥ ɩɪɟɰɟɫɫɢɢ  𝜑 – ɭɝɨɥ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɪɚɳɟɧɢɹ 𝜃 – ɭɝɨɥ ɧɭɬɚɰɢɢ  

߰ = ߰ሺݐሻ; 𝜑 = 𝜑ሺݐሻ;  𝜃 = 𝜃ሺݐሻ  

ɍɪɚɜɧɟɧɢɹ ɜɪɚɳɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɢ 
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Ɍɟɨɪɟɦɚ Эɣɥɟɪɚ-Дɚɥɚɦɛɟɪɚ. ɋɚɦɨɟ ɨɛɳɟɟ ɤɨɧɟɱɧɨɟ 
ɩɟɪɟɦɟɳɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ, ɢɦɟɸɳɟɝɨ ɧɟɩɨɞɜɢɠɧɭɸ 
ɬɨɱɤɭ Ɉ, ɟɫɬɶ ɜɪɚɳɟɧɢɟ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɷɬɭ ɬɨɱɤɭ. ܤܣ = = ܦܣ ଵ   (ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ)ܤଵܣ = ܥܤ ,  ଵܣܦ   ଵܤܥ

ȼ ɬɨɱɤɚɯ D ɢ C ɩɪɨɜɟɞɟɦ ɫɮɟɪɢɱɟɫɤɢɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɵ ɤ ɞɭɝɚɦ ܣܣଵ  ɢ ܤܤଵ  ɤɨɬɨɪɵɟ ɩɟɪɟɫɟɤɭɬɫɹ ɜ ɬɨɱɤɟ P. ܣ𝑃 = ,  ଵ𝑃ܣ = 𝑃ܤ  .ଵ𝑃  ɤɚɤ ɞɭɝɢ ɢɦɟɸɳɢɟ ɪɚɜɧɵɟ ɩɪɨɟɤɰɢɢܤ

ɋɮɟɪɢɱɟɫɤɢɟ ɬɪɟɭɝɨɥɶɧɢɤɢ APB ɢ A1PB1 ɪɚɜɧɵ ɩɨ ɬɪɟɦ ɫɬɨɪɨɧɚɦ, ɢ ɦɨɝɭɬ ɛɵɬɶ ɫɨɜɦɟɳɟɧɵ 
ɩɨɜɨɪɨɬɨɦ ɜɨɤɪɭɝ ɨɫɢ ɩɪɨɜɟɞɟɧɧɨɣ ɱɟɪɟɡ ɧɟɩɨɞɜɢɠɧɭɸ ɬɨɱɤɭ Ɉ ɢ ɬɨɱɤɭ Ɋ. Ɉɫɶ ɈɊ ɧɚɡɵɜɚɟɬɫɹ ɨɫɶɸ 
ɤɨɧɟɱɧɨɝɨ ɜɪɚщɟɧɢɹ. 

Ɍɟɨɪɟɦɚ Эɣɥɟɪɚ-Дɚɥɚɦɛɟɪɚ. 
 



O 

ɇɟɩɨɞɜɢɠɧɵɣ 
ɚɤɫɨɢɞ 

Ɉɫɶ, ɜɨɤɪɭɝ ɤɨɬɨɪɨɣ ɫɥɟɞɭɟɬ ɜɪɚɳɚɬɶ ɬɟɥɨ ɞɥɹ ɩɟɪɟɜɨɞɚ ɟɝɨ ɢɡ ɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɞɪɭɝɨɟ, 
ɛɟɫɤɨɧɟɱɧɨ ɛɥɢɡɤɨɟ ɩɟɪɜɨɦɭ, ɧɚɡɵɜɚɸɬ ɦɝɧɨɜɟɧɧɨɣ ɨɫɶɸ ɜɪɚщɟɧɢɹ. 

Ʌɸɛɨɟ ɞɜɢɠɟɧɢɟ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɢ ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɜɪɚɳɟɧɢɣ ɜɨɤɪɭɝ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɦɝɧɨɜɟɧɧɵɯ ɨɫɟɣ.  

ǺГȀȁ иȚ. 
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Мɝɧɨɜɟɧɧɚя ɨɫɶ ɜɪɚɳɟɧɢя. Аɤɫɨɢɞɵ. 
 

Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɟɫɬɨ ɦɝɧɨɜɟɧɧɵɯ ɨɫɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɩɨɞɜɢɠɧɵɯ ɨɫɟɣ ɧɚɡɵɜɚɟɬɫɹ ɧɟɩɨɞɜɢɠɧɵɦ 
ɚɤɫɨɢɞɨɦ.  ɇɟɩɨɞɜɢɠɧɵɣ ɚɤɫɨɢɞ ɹɜɥɹɟɬɫɹ ɤɨɧɢɱɟɫɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɫ ɜɟɪɲɢɧɨɣ ɜ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɟ ɬɟɥɚ. 

Ɇɝɧɨɜɟɧɧɚɹ ɨɫɶ 
ɜɪɚщɟɧɢɹ 

Пɨɞɜɢɠɧɵɣ 
ɚɤɫɨɢɞ 

Ƚɟɨɦɟɬɪɢɱɟɫɤɨɟ ɦɟɫɬɨ ɦɝɧɨɜɟɧɧɵɯ ɨɫɟɣ ɜɪɚɳɟɧɢɹ ɜ 
ɞɜɢɠɭɳɟɦɫɹ ɬɟɥɟ ɧɚɡɵɜɚɟɬɫɹ ɩɨɞɜɢɠɧɵɦ ɚɤɫɨɢɞɨɦ. 
Ʉɚɤ ɢ ɧɟɩɨɞɜɢɠɧɵɣ, ɩɨɞɜɢɠɧɵɣ ɚɤɫɨɢɞ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɤɨɧɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɜɟɪɲɢɧɨɣ ɜ 
ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɟ.  

ɉɪɢ ɜɪɚɳɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ, ɫɜɹɡɚɧɧɵɣ ɫ ɧɢɦ 
ɩɨɞɜɢɠɧɵɣ ɚɤɫɨɢɞ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ ɩɨ 
ɧɟɩɨɞɜɢɠɧɨɦɭ ɚɤɫɨɢɞɭ ɢ ɢɯ ɨɛɳɚɹ ɨɛɪɚɡɭɸɳɚɹ ɜ 
ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨɣ ɨɫɶɸ 
ɜɪɚɳɟɧɢɹ ɬɟɥɚ. 
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Ɇɝɧɨɜɟɧɧɚɹ  
ɨɫɶ ɜɪɚщɟɧɢɹ 

߰ ݇  – ɜɟɤɬɨɪ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɩɪɟɰɟɫɫɢɢ  𝜑 ܭ  – ɜɟɤɬɨɪ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɪɚɳɟɧɢɹ 𝜃  ݊ – ɜɟɤɬɨɪ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɧɭɬɚɰɢɢ  

ɝɞɟ  ݇ ,  ݊,  .ɟɞɢɧɢɱɧɵɟ ɜɟɤɬɨɪɵ ɨɫɟɣ Ɉz, ɈɄ ɢ OZ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ –  ܭ

Ɇɝɧɨɜɟɧɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ   ߱ ɪɚɜɧɚ ɜɟɤɬɨɪɧɨɣ ɫɭɦɦɟ ɭɝɥɨɜɵɯ 
ɫɤɨɪɨɫɬɟɣ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɜɢɠɟɧɢɣ:  ߱ = 𝜑 ܭ + 𝜃  ݊ +  ߰  ݇ 

Ɉɫɶ, ɫɨɜɩɚɞɚɸɳɚɹ ɫ ɜɟɤɬɨɪɨɦ   ߱, ɹɜɥɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨɣ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ 
ɬɨɱɤɢ Ɉ.  

Ɇɝɧɨɜɟɧɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ  ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ 
ɫɮɟɪɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ – ɜɟɤɬɨɪ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɜɞɨɥɶ 
ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ ɬɚɤ, ɱɬɨ ɫ ɤɨɧɰɚ ɟɝɨ ɩɨɜɨɪɨɬ 
ɬɟɥɚ ɜɢɞɟɧ ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ, ɦɨɞɭɥɶ ɤɨɬɨɪɨɝɨ 
ɪɚɜɟɧ: 
     ߱ =  lim∆௧→ Δ𝛼Δݐ  

ɍɝɥɨɜɚя ɫɤɨɪɨɫɬɶ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɢ ɫɮɟɪɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ. 
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Кɢɧɟɦɚɬɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢя Эɣɥɟɪɚ. 
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ɉɨɥɭɱɢɦ ɩɪɨɟɤɰɢɢ  ɜɟɤɬɨɪɚ   ߱ = 𝜑 ܭ + 𝜃  ݊ +  ߰  ݇ 

ɧɚ ɨɫɢ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ OXYZ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɥɨɠɢɦ ɜɟɤɬɨɪ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ 
ɩɪɟɰɟɫɫɢɢ ɧɚ ɞɜɟ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɟ 
ɫɨɫɬɚɜɥɹɸɳɢɟ ɜɞɨɥɶ ɨɫɢ ɈZ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɨɫɢ OL, 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɣ ɥɢɧɢɢ ɭɡɥɨɜ OK. Ɍɨɝɞɚ: 

O 

K 
L 

X 

Y 𝜃  ݊ 

 ߰ 𝑖݊𝜃݈ݏ   𝜑 

𝜑 

߱ =  ߰ 𝑖݊𝜑ݏ𝑖݊𝜃ݏ + 𝜃 ܿݏ𝜑; ߱ =  ߰ 𝜑ݏ𝑖݊𝜃ܿݏ − 𝜃 ݏ𝑖݊𝜑; ߱ = 𝜑 +  ߰  .𝜃ݏܿ
Эɬɢ ɫɨɨɬɧɨɲɟɧɢɹ ɧɨɫɹɬ ɧɚɡɜɚɧɢɟ 
ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ 
Эɣɥɟɪɚ. 
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ɋɤɨɪɨɫɬɢ ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɢ ɫɮɟɪɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ 

Ʌɢɧɟɣɧɵɟ ɫɤɨɪɨɫɬɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɜɪɚɳɟɧɢɢ ɜɨɤɪɭɝ 
ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɢ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ Эɣɥɟɪɚ, ɤɚɤ ɢ 
ɜ ɫɥɭɱɚɟ ɜɪɚɳɟɧɢɹ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ, ɬɨɥɶɤɨ ɪɚɞɢɭɫ-

ɜɟɤɬɨɪ ɤɚɠɞɨɣ ɬɨɱɤɢ ɭɞɨɛɧɨ ɩɪɨɜɨɞɢɬɶ ɢɡ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɢ: 

ɉɪɟɞɫɬɚɜɢɦ ɩɪɚɜɭɸ ɱɚɫɬɶ ɮɨɪɦɭɥɵ Эɣɥɟɪɚ ɜ ɜɢɞɟ ɨɩɪɟɞɟɥɢɬɟɥɹ: 

 𝑣 = ܫ ܬ  ߱ ܭ  ߱ ߱ܺ ܻ ܼ , ɝɞɟ ܫ  , ܬ  ,  .ɨɪɬɵ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ɈXYZ –  ܭ

Ɇɨɞɭɥɶ ɫɤɨɪɨɫɬɢ  𝑣 = 𝑖݊𝛼ݏݎ߱ = ߱ℎ, ɝɞɟ h  ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ 
ɨɬ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɬɨɱɤɢ ɞɨ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɨɪɨɫɬɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɫɮɟɪɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɪɚɫɫɬɨɹɧɢɹɦ ɨɬ ɷɬɢɯ ɬɨɱɟɤ ɞɨ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ. 

𝑣 =  ߱ ×   Ɇɝɧɨɜɟɧɧɚɹ .  ݎ
ɨɫɶ ɜɪɚщɟɧɢɹ 

ɬɟɥɚ 

Ɇɝɧɨɜɟɧɧɚɹ 
ɬɪɚɟɤɬɨɪɢɹ  

ɬɨɱɤɢ 

. 

𝑣  
 ߱ 

ℎ ݎ  
Ɉ 

𝛼 

Ɋɚɫɤɪɵɜɚɹ ɷɬɨɬ ɨɩɪɟɞɟɥɢɬɟɥɶ ɩɨ ɷɥɟɦɟɧɬɚɦ ɩɟɪɜɨɣ ɫɬɪɨɤɢ, ɧɚɣɞɟɦ ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɢ ɬɨɱɤɢ ɬɟɥɚ ɧɚ ɨɫɢ 
ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ: 
 

                                           𝑣 = ܼ߱ − ܻ߱;  𝑣 = ߱ܺ − ܼ߱;   𝑣 = ܻ߱ − ߱ܺ. 
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Ⱦɥɹ ɬɨɱɟɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ, ɫɤɨɪɨɫɬɢ ɪɚɜɧɵ ɧɭɥɸ, ɬɨɝɞɚ: ܼ߱ − ܻ߱ = 0;   ߱ܺ − ܼ߱ = 0;   ܻ߱ − ߱ܺ = 0. 
Эɬɢ ɭɪɚɜɧɟɧɢɹ ɦɨɠɧɨ ɩɟɪɟɩɢɫɚɬɶ ɜ ɜɢɞɟ: ܺ߱ = ܻ߱ = ܼ߱ . 
Ⱦɚɧɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɹɜɥɹɸɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ ɦɝɧɨɜɟɧɧɵɯ ɨɫɟɣ ɜɪɚɳɟɧɢɹ ɬɟɥɚ ɜ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ 
ɤɨɨɪɞɢɧɚɬ. ȿɫɥɢ ɜɟɥɢɱɢɧɵ, ɜɯɨɞɹɳɢɟ ɜ ɞɚɧɧɵɟ ɭɪɚɜɧɟɧɢɹ, ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɮɭɧɤɰɢɢ ɜɪɟɦɟɧɢ, ɬɨ ɷɬɢ 
ɫɨɨɬɧɨɲɟɧɢɹ ɛɭɞɭɬ ɭɪɚɜɧɟɧɢɹɦɢ ɩɨɞɜɢɠɧɨɝɨ ɚɤɫɨɢɞɚ. 
ɉɨɫɤɨɥɶɤɭ ɞɥɢɧɚ ɪɚɞɢɭɫɚ-ɜɟɤɬɨɪɚ ݎ  ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɬɨɱɤɚɦɢ ɜ ɬɜɟɪɞɨɦ ɬɟɥɟ ɹɜɥɹɟɬɫɹ 
ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɨɣ, ɬɨ ɮɨɪɦɭɥɭ Эɣɥɟɪɚ: 

  𝑣 = ௗ ௗ௧ =  ߱ ×   ݎ
ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɤɚɤ ɮɨɪɦɭɥɭ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɨɞɧɨɣ ɩɨ ɜɪɟɦɟɧɢ ɨɬ ɜɟɤɬɨɪɚ ɩɨɫɬɨɹɧɧɨɝɨ 
ɩɨ ɦɨɞɭɥɸ, ɢɡɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɜɹɡɚɧɨ ɬɨɥɶɤɨ ɫ ɩɨɜɨɪɨɬɨɦ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɢ. 
ȿɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɜɟɤɬɨɪɨɜ ɜɡɹɬɶ ɨɪɬɵ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ ܫ  , ܬ  ,  ɜɪɚɳɚɸɳɟɣɫɹ ɫ , ܭ
ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ  ߱, ɬɨ ɩɨɥɭɱɢɦ ɮɨɪɦɭɥɵ Пɭɚɫɫɨɧɚ: 

ܫ݀   ݐ݀  =  ߱ × ܫ  ; ܬ݀   ݐ݀  =  ߱ × ; ܬ ݐ݀ ܭ݀   =  ߱ ×   . ܭ

ɍɪɚɜɧɟɧɢɟ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢя. Ɏɨɪɦɭɥɵ ɉɭɚɫɫɨɧɚ. 
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ɉɪɢɦɟɪ 

 ߱ 

߱ 

D 

E 

 𝑣 𝐴 

ɉɪɢɦɟɪ. ɇɚɣɬɢ ɭɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɤɨɧɢɱɟɫɤɨɝɨ ɤɚɬɤɚ 
(ɛɟɝɭɧɚ), ɢ ɫɤɨɪɨɫɬɶ ɟɝɨ ɬɨɱɤɢ А, ɟɫɥɢ ɫɤɨɪɨɫɬɶ ɰɟɧɬɪɚ 
ɨɫɧɨɜɚɧɢɹ ɤɚɬɤɚ ɋ, ɞɜɢɠɭɳɟɝɨɫɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɪɚɞɢɭɫɚ 
Ɉɋ = R ɩɨɫɬɨɹɧɧɚ ɢ ɪɚɜɧɚ v.  Ʉɚɬɨɤ ɤɚɬɢɬɫɹ ɛɟɡ ɫɤɨɥɶɠɟɧɢɹ 
ɩɨ ɧɟɩɨɞɜɢɠɧɨɣ ɤɨɧɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɋɚɞɢɭɫ 
ɨɫɧɨɜɚɧɢɹ ɤɚɬɤɚ Аɋ = r.  
Ɋɟɲɟɧɢɟ.  

 ɉɨɫɤɨɥɶɤɭ ɤɚɬɨɤ ɤɚɬɢɬɫɹ ɛɟɡ  ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ, ɬɨ 
ɦɝɧɨɜɟɧɧɚɹ ɨɫɶ ɜɪɚɳɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜɞɨɥɶ ɥɢɧɢɢ 
ɟɝɨ ɤɚɫɚɧɢɹ ɫ ɧɟɩɨɞɜɢɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 

𝑣 =   .ܦܥ߱
Ɍɨɝɞɚ ߱ = 𝑣𝐶 = 𝑣𝑜௦𝛼 =  .ݐݏ݊ܿ

𝑣𝐴 = ܧܣ߱ = 𝑣ݏܿݎ𝛼 𝛼ݏܿݎ2 = 2𝑣 

Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ: ܦܥ =  𝛼ݏܿݎ

ɇɚɩɪɚɜɥɟɧɢɟ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɫɤɨɪɨɫɬɢ  𝑣 . 


