
ɋɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ ɬɨчɤɢ ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

Чɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɜɢɠɟɧɢɟ ɨɞɧɨɣ ɬɨɱɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɫɤɨɥɶɤɢɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ, ɨɞɧɚ ɢɡ 
ɤɨɬɨɪɵɯ ɭɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɡɚ ɧɟɩɨɞɜɢɠɧɭɸ. Дɜɢɠɟɧɢɟ ɬɨɱɤɢ M ɧɚɡɵɜɚɟɬɫɹ ɫɥɨɠɧɵɦ, ɟɫɥɢ ɬɨɱɤɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɫɧɨɜɧɨɣ 
(ɧɟɩɨɞɜɢɠɧɨɣ) ɫɢɫɬɟɦɟ ɨɬɫɱɟɬɚ ɭɱɚɫɬɜɭɟɬ ɜ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɞɜɢɠɟɧɢɹɯ. 

ɉɟɪɟɧɨɫɧɵɦ ɞɜɢɠɟɧɢɟɦ ɞɥɹ ɬɨɱɤɢ М ɧɚɡɵɜɚɟɬɫɹ ɞɜɢɠɟɧɢɟ, ɩɨɞɜɢɠɧɨɣ 

ɫɢɫɬɟɦɵ Оxyz  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɟɩɨɞɜɢɠɧɨɣ О1XYZ. 
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Ⱥɛɫɨɥɸɬɧɵɦ ɞɜɢɠɟɧɢɟɦ ɬɨɱɤɢ М ɧɚɡɵɜɚɟɬɫɹ ɞɜɢɠɟɧɢɟ, ɫɨɜɟɪɲɚɟɦɨɟ ɟɸ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɧɟɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ  ɨɬɫɱёɬɚ О1XYZ. Ⱥɛɫɨɥɸɬɧɨɣ ɬɪɚɟɤɬɨɪɢɟɣ 
ɬɨɱɤɢ M ɹɜɥɹɟɬɫɹ ɝɨɞɨɝɪɚɮ ɪɚɞɢɭɫɚ-ɜɟɤɬɨɪɚ ݎ 𝑀.                                 
 Ɉɬɧɨɫɢɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɬɨɱɤɢ М ɧɚɡɵɜɚɟɬɫɹ ɞɜɢɠɟɧɢɟ, ɫɨɜɟɪɲɚɟɦɨɟ ɟɸ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɞɜɢɠɧɨɣ  ɫɢɫɬɟɦɟ  ɨɬɫɱёɬɚ Оxyz. Ɉɬɧɨɫɢɬɟɥɶɧɨɣ 
ɬɪɚɟɤɬɨɪɢɟɣ ɬɨɱɤɢ M ɹɜɥɹɟɬɫɹ ɝɨɞɨɝɪɚɮ ɪɚɞɢɭɫɚ-ɜɟɤɬɨɪɚ 𝜌 .             

ɉɟɪɟɧɨɫɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɩɟɪɟɧɨɫɧɵɦ ɭɫɤɨɪɟɧɢɟɦ ɬɨɱɤɢ М (ɨɛɨɡɧɚɱɚɸɬɫɹ  𝒗 𝒆 и  𝒂 𝒆) ɧɚɡɵɜɚɸɬɫɹ  ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ 
ɧɟɢɡɦɟɧɧɨ ɫɜɹɡɚɧɧɨɣ ɫ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɨɣ ɨɬɫɱɟɬɚ ɬɨɱɤɢ, ɫ ɤɨɬɨɪɨɣ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫɨɜɩɚɞɚɟɬ  ɬɨɱɤɚ М. 

Оɬɧɨɫиɬеɥьɧɚɹ 
ɬɪɚеɤɬɨɪиɹ 

Аɛɫɨɥɸɬɧɚɹ 
ɬɪɚеɤɬɨɪиɹ Ⱥɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɚɛɫɨɥɸɬɧɵɦ ɭɫɤɨɪɟɧɢɟɦ ɬɨɱɤɢ  М ɧɚɡɵɜɚɸɬɫɹ  

ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ М ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɨɬɫɱёɬɚ.  

Ɉɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɭɫɤɨɪɟɧɢɟɦ ɬɨɱɤɢ М  

(ɨɛɨɡɧɚɱɚɸɬɫɹ  𝒗 𝒓 и  𝒂 𝒓)  ɧɚɡɵɜɚɸɬɫɹ  ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ М 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɨɬɫɱёɬɚ.  



Ɏɨɪɦɭɥа Бɭɪа ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

ȼ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɟ ɨɬɫɱɟɬɚ Oxyz : kвjвiвtв zyx )(

ɉɪɨɞɢɮɮɟɪɟɧɰɢɪɭɟɦ ɷɬɨ ɜɵɪɚɠɟɧɢɟ ɩɨ ɜɪɟɦɟɧɢ: 
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ɉɟɪɜɵɟ ɬɪɢ ɫɥɚɝɚɟɦɵɟ ɭɱɢɬɵɜɚɸɬ ɢɡɦɟɧɟɧɢɟ ɜɟɤɬɨɪɚ  ɩɪɢ  ɧɟɢɡɦɟɧɧɵɯ ɨɪɬɚɯ   
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– ɥɨɤɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɧɚɹ ɜɟɤɬɨɪɚ  ܾ. 

 – ɮɨɪɦɭɥɵ ɉɭɚɫɫɨɧɚ. 
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– ɮɨɪɦɭɥɚ Ȼɭɪɚ. 

ɉɨɥɧɚɹ (ɚɛɫɨɥɸɬɧɚɹ) ɩɪɨɢɡɜɨɞɧɚɹ ɩɪɨɢɡɜɨɥɶɧɨɝɨ ɜɟɤɬɨɪɚ, ɪɚɜɧɚ ɫɭɦɦɟ ɥɨɤɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɧɨɣ ɷɬɨɝɨ ɜɟɤɬɨɪɚ ɢ ɜɟɤɬɨɪɧɨɝɨ 

ɩɪɨɢɡɜɟɞɟɧɢɹ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɵ ɨɬɫɱёɬɚ ɧɚ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɣ ɜɟɤɬɨɪ. 

Ɋɚɫɫɦɨɬɪɢɦ ɢɡɦɟɧɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɜɟɤɬɨɪɚ  в  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɜɭɦ ɫɢɫɬɟɦɚɦ ɤɨɨɪɞɢɧɚɬ. 



 Ɍɟɨɪɟɦа ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ 
ǺГȀȁ иȚ. 

ǻ.Э. БауȚаțа 
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Дɥɹ ɥɸɛɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ ɜɟɪɧɨ ɜɟɤɬɨɪɧɨɟ ɪɚɜɟɧɫɬɜɨ: 

ɉɪɨɞɢɮɮɟɪɟɧɰɢɪɭɟɦ ɟɝɨ ɩɨ ɜɪɟɦɟɧɢ 
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Тɟɨɪɟɦɚ.  Ⱥɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ ɪɚɜɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɭɦɦɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɢ ɩɟɪɟɧɨɫɧɨɣ ɫɤɨɪɨɫɬɟɣ. 

Дɨɤɚɡɚɬɟɥɶɫɬɜɨ. 
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ɉɨɫɤɨɥɶɤɭ ɬɨ ɨɤɨɧɱɚɬɟɥɶɧɨ ɢɦɟɟɦ: 



Ɍɟɨɪɟɦа ɨ ɫɥɨɠɟɧɢɢ ɭɫɤɨɪɟɧɢɣ ɩɪɢ ɫɥɨɠɧɨɦ ɞɜɢɠɟɧɢɢ  
ǺГȀȁ иȚ. 

ǻ.Э. БауȚаțа 
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Кɢɧɟɦɚɬɢɱɟɫɤɚɹ ɬɟɨɪɟɦɚ Кɨɪɢɨɥɢɫɚ.     Ⱥɛɫɨɥɸɬɧɨɟ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ ɹɜɥɹɟɬɫɹ ɜɟɤɬɨɪɧɨɣ ɫɭɦɦɨɣ ɬɪɟɯ 
ɭɫɤɨɪɟɧɢɣ: ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ, ɩɟɪɟɧɨɫɧɨɝɨ ɢ ɭɫɤɨɪɟɧɢɹ Кɨɪɢɨɥɢɫɚ. 

ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ, ɚɛɫɨɥɸɬɧɚɹ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ 

ɉɪɨɞɢɮɮɟɪɟɧɰɢɪɭɟɦ ɩɨ ɜɪɟɦɟɧɢ ɚɛɫɨɥɸɬɧɭɸ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ 
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ȼɨɫɩɨɥɶɡɨɜɚɜɲɢɫɶ ɮɨɪɦɭɥɨɣ Ȼɭɪɚ, ɩɨɥɭɱɢɦ 

еeeeO aa  )ρω(ωρεЗɞɟɫɶ  – ɩɟɪɟɧɨɫɧɨɟ ɭɫɤɨɪɟɧɢɟ, кre av ω2  – ɭɫɤɨɪɟɧɢɟ Кɨɪɢɨɥɢɫɚ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ кera aaaa   – ки̦е̥атиче̭кая тео̬е̥а Ко̬иоли̭а. 
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𝜔 𝑒 ݒ ௥ 𝛼 

ɍɫɤɨɪɟɧɢɟ Кɨɪɢɨɥɢɫа. Пɪаɜɢɥɨ Жɭɤɨɜɫɤɨɝɨ ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

reк va  ω2

ȼɟɤɬɨɪ   ܽк ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ ɩɥɨɫɤɨɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɜɟɤɬɨɪɵ  𝜔 𝑒 ɢ ݒ ௥  ɢ ɧɚɩɪɚɜɥɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ, ɟɫɥɢ ɫɦɨɬɪɟɬɶ ɫ 
ɤɨɧɰɚ ɷɬɨɝɨ ɜɟɤɬɨɪɚ, ɬɨ ɤɪɚɬɱɚɣɲɢɣ ɩɨɜɨɪɨɬ ɜɟɤɬɨɪɚ  𝜔 𝑒 ɤ ɜɟɤɬɨɪɭ ݒ ௥ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɬɢɜ ɩɨɜɨɪɨɬɚ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ.  

ɉɪɚɜɢɥɨ Жɭɤɨɜɫɤɨɝɨ. Чɬɨɛɵ ɩɨɥɭɱɢɬɶ ɭɫɤɨɪɟɧɢɟ Кɨɪɢɨɥɢɫɚ, ɧɚɞɨ ɫɩɪɨɟɰɢɪɨɜɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ 
ɬɨɱɤɢ ɧɚ ɩɥɨɫɤɨɫɬɶ, ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɭɸ ɜɟɤɬɨɪɭ  ɩɟɪɟɧɨɫɧɨɣ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ, ɩɨɥɭɱɟɧɧɭɸ ɩɪɨɟɤɰɢɸ 
ɭɜɟɥɢɱɢɬɶ ɜ ʹ𝜔𝑒 ɪɚɡ ɢ ɩɨɜɟɪɧɭɬɶ ɟɟ ɧɚ 90° ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɟɪɟɧɨɫɧɨɝɨ ɜɪɚɳɟɧɢɹ. 

ɉɨ ɦɨɞɭɥɸ ɭɫɤɨɪɟɧɢɟ Кɨɪɢɨɥɢɫɚ 

 ∗௥ ݒ

ʹ𝜔𝑒ݒ ௥∗ 

𝜔𝑒 

 ܽк 
90°  

ܽк = ʹ𝜔𝑒ݒ௥ݏ𝑖݊𝛼, ɝɞɟ 𝛼 = 𝜔 𝑒 ,  . ௥ ݒ



Нɭɥɢ ɭɫɤɨɪɟɧɢя Кɨɪɢɨɥɢɫа. ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

0ω2  reк va

1.   ɉɟɪɟɧɨɫɧɨɟ ɞɜɢɠɟɧɢɟ – ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ, ωе= 0  

 ௥ = 0, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɦɟɧɟ ɧɚɩɪɚɜɥɟɧɢɹݒ   .2
ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɭɫɤɨɪɟɧɢɟ Кɨɪɢɨɥɢɫɚ ɨɛɪɚɳɚɟɬɫɹ ɜ ɧɭɥɶ. 
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3.    𝜔 𝑒 ∥  ௥ ݒ

𝜔 𝑒 

 ௥ ݒ



Пɪɢɦɟɪ1 ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

Зɟɦɧɨɣ ɲɚɪ ɪɚɞɢɭɫɚ  R ɜɪɚɳɚɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ  ω. ȼɞɨɥɶ 
ɦɟɪɢɞɢɚɧɚ ɞɜɢɠɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ  u  ɨɬɧɨɫɢɬɟɥɶɧɨ Зɟɦɥɢ. 
Ɉɩɪɟɞɟɥɢɬɶ ɚɛɫɨɥɸɬɧɭɸ ɫɤɨɪɨɫɬɶ ɢ ɚɛɫɨɥɸɬɧɨɟ ɭɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢɧɹɜ ɟɝɨ 
ɡɚ ɦɚɬɟɪɢɚɥɶɧɭɸ ɬɨɱɤɭ. Ⱥɜɬɨɦɨɛɢɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɲɢɪɨɬɟ 𝛼. 

ex y 

z 

O ݑ  

 𝑒 ݒ

 ஺ ݒ

h 

Ɋɟɲɟɧɢɟ. 

𝛼 

ɋɜɹɠɟɦ ɩɨɞɜɢɠɧɭɸ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ ɫ Зɟɦɥɟɣ. 
Ɍɨɝɞɚ ɩɟɪɟɧɨɫɧɨɟ ɞɜɢɠɟɧɢɟ – ɜɪɚɳɚɬɟɥɶɧɨɟ c ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ 𝜔𝑒 = ω. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɬɪɚɟɤɬɨɪɢɹ – ɨɤɪɭɠɧɨɫɬɶ ɪɚɞɢɭɫɚ R. 

Оɬɧɨɫиɬеɥьɧɚɹ 
ɬɪɚеɤɬɨɪиɹ 

ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ: 

erA vvv 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ  иvr 
ɉɟɪɟɧɨɫɧɚɹ ɫɤɨɪɨɫɬɶ  ɧɚɩɪɚɜɥɟɧɚ ɩɨ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɩɚɪɚɥɥɟɥɢ ɢ ɪɚɜɧɚ: 

αωω cosRhvе 

2222
)cos()()( Rиvvv erA 

ɉɨɫɤɨɥɶɤɭ ɩɟɪɟɧɨɫɧɚɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɢ ɨɪɬɨɝɨɧɚɥɶɧɵ, ɬɨ: 
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ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɭɫɤɨɪɟɧɢɣ: кer aaaa 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɬɪɚɟɤɬɨɪɢɹ ɨɤɪɭɠɧɨɫɬɶ, ɩɨɷɬɨɦɭ: 

,

r

n

rr aaa  ,0 иar


.
22

R

u

R

v
a rn

r 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɫɬɨɹɧɧɚɹ  ⇒ 

ex 
y 

z 

O 

h 𝛼 ݑ  

ɉɟɪɟɧɨɫɧɨɟ ɞɜɢɠɟɧɢɟ ɜɪɚɳɚɬɟɥɶɧɨɟ, ɩɨɷɬɨɦɭ: 

,

e

n

ee aaa  ɩɟɪɟɧɨɫɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɨɫɬɨɹɧɧɚɹ  ⇒ 

,0cosω  
Rha eee



.cos
22  Rha ee

n

е 

.sin2),(sin2   ,ω2  иvvava erereкreк 











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ɇɚ ɧɟɩɨɞɜɢɠɧɵɣ ɩɪɨɜɨɥɨɱɧɵɣ ɨɛɪɭɱ ɪɚɞɢɭɫɚ R=2см ɧɚɞɟɬɨ ɤɨɥɶɰɨ M, ɱɟɪɟɡ ɤɨɬɨɪɨɟ 
ɩɪɨɯɨɞɢɬ ɫɬɟɪɠɟɧɶ. ɋɬɟɪɠɟɧɶ ɜɪɚɳɚɟɬɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ O 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɪɢɫɭɧɤɚ ɩɨ ɡɚɤɨɧɭ 𝜑 ݐ = ͹ݐ − ͷݐଶ + , ଷ ˓адݐ 𝑂𝑂ଵ = ͵ ˔м. 
Дɥɹ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ t=2с ɢ ɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɚ, ɩɨɤɚɡɚɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ, 
ɨɩɪɟɞɟɥɢɬɶ ɚɛɫɨɥɸɬɧɭɸ ɫɤɨɪɨɫɬɶ ɢ ɚɛɫɨɥɸɬɧɨɟ ɭɫɤɨɪɟɧɢɟ ɤɨɥɶɰɚ M. M 

O 

α 

O
1 

𝜑 

Ɋɟɲɟɧɢɟ. 
ɋɜɹɠɟɦ ɧɟɩɨɞɜɢɠɧɭɸ ɫɢɫɬɟɦɭ ɨɬɫɱɟɬɚ ɫ ɨɛɪɭɱɟɦ, ɚ ɩɨɞɜɢɠɧɭɸ – ɫɨ ɫɬɟɪɠɧɟɦ. 
Ɍɨɝɞɚ ɚɛɫɨɥɸɬɧɚɹ ɬɪɚɟɤɬɨɪɢɹ ɬɨɱɤɢ Ɇ – ɨɤɪɭɠɧɨɫɬɶ. 

ɉɟɪɟɧɨɫɧɨɟ ɞɜɢɠɟɧɢɟ - ɜɪɚɳɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ O. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɬɪɚɟɤɬɨɪɢɹ – ɩɪɹɦɚɹ. 

Оɬɧɨɫиɬеɥьɧɚɹ 
ɬɪɚеɤɬɨɪиɹ 

Аɛɫɨɥɸɬɧɚɹ 

ɬɪɚеɤɬɨɪиɹ 

𝜔𝑒𝑧 = 𝜑 = ͹ − ͳͲݐ + ଶݐ͵ = −ͳ ˓ад/˔ ,  𝜔𝑒 = 𝜑 = ͳ ˓ад/˔ 

𝜔𝑒 

𝑀 ݒ = 𝑒 ݒ  + 𝑒ݒ ௥ ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ݒ = 𝜔𝑒𝑂𝑀 = ͳ ∙ ͷ = ͷ ˔м/˔ 

 𝑒 ݒ

ɉɨɫɬɪɨɢɦ ɩɥɚɧ ɫɤɨɪɨɫɬɟɣ. 
α ݒ 𝑒 

 ௥ ݒ

 𝑀 ݒ

ɥɢɧɢɹ ݒ ௥ 

ɥɢɧɢɹ ݒ 𝑀 

ɥɢɧɢɹ ݒ 𝑀 

ɥɢɧɢɹ ݒ ௥ 

௥ݒ = 𝑔𝛼ݐ𝑒ݒ = ͷ ∙ ଷସ = ͵,͹ͷ ˔м/˔ , ݒ𝑀 = 𝛼ݏ݋𝑒ܿݒ = ͷ ∙ ͷͶ = ͸,ʹͷ ˔м/˔ 
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M 

O 

α 

O
1 

𝜔𝑒 

 ௥ ݒ

 ܽ𝑀𝑛 +  ܽ𝑀𝜏 =  ܽ𝑒𝑛 +  ܽ𝑒𝜏 +  ܽ௥𝜏 +  ܽк 

кer aaaa ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɭɫɤɨɪɟɧɢɣ 

ܽ𝑀𝑛 = 𝑀ଶ𝑅ݒ = ͸,ʹͷଶͶ = ͻ,͹͸ ˔м/˔ଶ ܽ𝑒𝑛 = 𝜔𝑒ଶ ∙ 𝑂𝑀 = ͳ ∙ ͷ = ͷ ˔м/˔ଶ ܽ𝑒𝜏 = 𝜀𝑒 ∙ 𝑂𝑀 = ʹ ∙ ͷ = ͳͲ ˔м/˔ଶ ܽк = ʹ𝜔𝑒ݒ௥ = ʹ ∙ ͳ ∙ ͵,͹ͷ = ͹,ͺ ˔м/˔ଶ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɜɞɨɥɶ ɫɬɟɪɠɧɹ. 
Ⱥɛɫɨɥɸɬɧɨɟ  ɤɚɫɚɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɧɚɩɪɚɜɥɟɧɨ ɩɨ 
ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɚɛɫɨɥɸɬɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. 
ɉɨɫɬɪɨɢɦ ɩɥɚɧ ɭɫɤɨɪɟɧɢɣ. 

𝜀𝑒 = 𝜑 = −ͳͲ + ͸ݐ = ʹ ˓ад/˔ଶ 

𝜀𝑒  ܽ𝑀𝑛  

 ܽ𝑒𝑛 

 ܽ𝑒𝜏 

 ܽк 

ɥɢɧɢɹ  ܽ௥𝜏 

ɥɢɧɢɹ  ܽ𝑀𝜏  

 ܽ𝑀𝑛   ܽ𝑀𝜏  

 ܽ𝑒𝑛 

 ܽ𝑒𝜏  ܽк 

 ܽ௥𝜏  ܽ𝑀 

x ɥɢɧɢɹ  ܽ𝑀𝜏  

ɥɢɧɢɹ  ܽ௥𝜏 

α 

ɋɩɪɨɟɰɢɪɭɟɦ ɩɥɚɧ ɭɫɤɨɪɟɧɢɣ ɧɚ ɨɫɶ 𝑥 ⊥  ܽ௥𝜏:    −ܽ𝑀𝑛 𝛼ݏ݋ܿ + ܽ𝑀𝜏 𝑖݊𝛼ݏ = ܽ𝑒𝜏 − ܽк 

Ɉɬɫɸɞɚ   ܽ𝑀𝜏 = ଵ௦𝑖𝑛𝛼 ܽ𝑒𝜏 − ܽк + ܽ𝑀𝑛 𝛼ݏ݋ܿ ≈ ͳͲ,Ͷͷ ˔м/˔ଶ 

, 

 

ܽ𝑀 = ܽ𝑀𝑛 ଶ + ܽ𝑀𝜏 ଶ ≈ ͳͶ,ʹͻ ˔м/˔ଶ 


