
Кɢɧɟɦаɬɢɤа ɬɜɟɪɞɨɝɨ ɬɟɥа ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

 Аɛɫɨɥɸɬɧɨ ɬɜёɪɞɵɦ ɬɟɥɨɦ ɜ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɟ ɧɚɡɵɜɚɟɬɫɹ ɬɟɥɨ, ɭ ɤɨɬɨɪɨɝɨ ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɥɸɛɵɦɢ ɞɜɭɦɹ ɬɨɱɤɚɦɢ ɨɫɬɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ. 

Чɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɬɜɟɪɞɨɝɨ ɬɟɥɚ – ɦɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɧɟɡɚɜɢɫɢɦɵɯ ɫɤɚɥɹɪɧɵɯ ɩɟɪɟɦɟɧɧɵɯ, 
ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɥɨɠɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɬɟɥɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɤɢɧɟɦɚɬɢɤɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 

Зɚɞɚɧɢɟ ɞɜɢɠɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

ɞɜɢɠɟɧɢɹ ɬɟɥɚ ɜ ɰɟɥɨɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɜɢɠɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɬɨɱɟɤ ɬɟɥɚ. 

ɉɪɨɫɬɟɣɲɢɟ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 

ɉɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ 
ɬɜɟɪɞɨɝɨ ɬɟɥɚ 

Вɪɚɳɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ 
ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ 
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Дɢɮɮɟɪɟɧɰɢɪɭɟɦ ɩɨ ɜɪɟɦɟɧɢ ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ 

Вɨɡɜɨɞɹ ɜ ɤɜɚɞɪɚɬ ɩɪɚɜɭɸ ɢ ɥɟɜɭɸ ɱɚɫɬɢ,  ɩɨɥɭɱɢɦ: 

ɉɨɫɤɨɥɶɤɭ ɜ ɷɬɨɦ ɪɚɜɟɧɫɬɜɟ ,     ;     ;)( A
A

B
B

AB
dt

rd

dt

rd
ABrr   ɬɨ 

0)(2  ABAB  ɢɥɢ .AB ABAB   Ɋɚɫɤɪɵɜɚɹ ɫɤɚɥɹɪɧɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ, ɩɨɥɭɱɢɦ: 

 coscos AB 

Ɉɫɧɨɜɧая ɬɟɨɪɟɦа ɤɢɧɟɦаɬɢɤɢ ɬɜɟɪɞɨɝɨ ɬɟɥа 

Ɍɟɨɪɟɦа. ɉɪɢ ɥɸɛɨɦ ɞɜɢɠɟɧɢɢ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɟɣ 
ɬɨɱɟɤ ɧɚ ɩɪɹɦɭɸ, ɫɨɟɞɢɧɹɸɳɭɸ ɷɬɢ ɬɨɱɤɢ ɪɚɜɧɵ. 

.ABrr AB 

22
)( ABrr AB 



ɉɨɫɬɭɩаɬɟɥьɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥа ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

ɉɨɫɬɭɩɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɟ ɟɝɨ ɞɜɢɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɹɦɚɹ, ɩɪɨɯɨɞɹɳɚɹ 
ɱɟɪɟɡ ɥɸɛɵɟ ɞɜɟ ɬɨɱɤɢ ɜ ɷɬɨɦ ɬɟɥɟ, ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɜɨɟɦɭ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɩɨɥɨɠɟɧɢɸ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɞɜɢɠɟɧɢɹ. 

Сɜɨɣɫɬɜɚ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ: 

1) ɬɪɚɟɤɬɨɪɢɢ ɜɫɟɯ ɬɨɱɟɤ ɬɟɥɚ, ɫɨɜɟɪɲɚɸɳɟɝɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɤɨɧɝɪɭɷɧɬɧɵ, ɬ.ɟ. 
ɨɞɢɧɚɤɨɜɵ ɢ ɦɨɝɭɬ ɛɵɬɶ ɫɨɜɦɟɳɟɧɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɩɚɪɚɥɥɟɥɶɧɵɦ ɩɟɪɟɧɨɫɨɦ; 

2) ɫɤɨɪɨɫɬɢ ɜɫɟɯ ɬɨɱɟɤ ɬɟɥɚ ɨɞɢɧɚɤɨɜɵ; 

3) ɭɫɤɨɪɟɧɢɹ ɜɫɟɯ ɬɨɱɟɤ ɬɟɥɚ ɨɞɢɧɚɤɨɜɵ. 



ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

x 

y 

z 

B 

A 

Ar

Br

Av

Bv

Aa

Ba

'
A

v

'Bv

'
A

a

'
B

a

B’ 

A’ 

Дɥɹ ɥɸɛɵɯ ɞɜɭɯ ɬɨɱɟɤ А ɢ В  

ABrr AB 
.constAB 

Дɢɮɮɟɪɟɧɰɢɪɭɹ ɩɨ ɜɪɟɦɟɧɢ ɩɪɚɜɭɸ ɢ ɥɟɜɭɸ ɱɚɫɬɢ 
ɫɨɨɬɧɨɲɟɧɢɹ ɞɥɹ ɪɚɞɢɭɫ-ɜɟɤɬɨɪɨɜ, ɩɨɥɭɱɢɦ: 
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В ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɫɤɨɪɨɫɬɶ ɬɨɱɤɢ В ɝɟɨɦɟɬɪɢɱɟɫɤɢ ɪɚɜɧɚ 
ɫɤɨɪɨɫɬɢ ɬɨɱɤɢ А: 
 .AB vv 

Дɢɮɮɟɪɟɧɰɢɪɭɹ ɥɟɜɭɸ ɢ ɩɪɚɜɭɸ ɱɚɫɬɢ ɫɨɨɬɧɨɲɟɧɢɹ ɞɥɹ ɫɤɨɪɨɫɬɟɣ, ɩɨɥɭɱɢɦ: 2
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ɋɜɨɛɨɞɧɨɟ ɬɜɟɪɞɨɟ ɬɟɥɨ ɩɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɢɦɟɟɬ ɬɪɢ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ. 

ɉɨɫɬɭɩаɬɟɥьɧɨɟ ɞɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥа 



Вɪаɳɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥа ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 
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Вɪɚɳɟɧɢɟɦ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ ɢɥɢ 
ɜɪɚɳɚɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɨɟ ɞɜɢɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɜ ɬɟɥɟ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɩɪɹɦɭɸ, ɜɫɟ ɬɨɱɤɢ ɤɨɬɨɪɨɣ ɛɭɞɭɬ 
ɨɫɬɚɜɚɬɶɫɹ ɧɟɩɨɞɜɢɠɧɵɦɢ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ. Эɬɚ ɩɪɹɦɚɹ 
ɧɚɡɵɜɚɟɬɫɹ ɨɫɶɸ ɜɪɚɳɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ. 

ɉɪɨɜɟɞɟɦ ɱɟɪɟɡ ɨɫɶ ɜɪɚɳɟɧɢɹ ɧɟɩɨɞɜɢɠɧɭɸ ɩɥɨɫɤɨɫɬɶ ɉ0 ɢ 
ɩɨɞɜɢɠɧɭɸ ɉ, ɠɟɫɬɤɨ ɫɜɹɡɚɧɧɭɸ ɫ ɜɪɚɳɚɸɳɢɦɫɹ ɬɟɥɨɦ. ɉɭɫɬɶ ɜ 

ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɛɟ ɩɥɨɫɤɨɫɬɢ ɫɨɜɩɚɞɚɸɬ. Ɍɨɝɞɚ ɜ 
ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t ɩɨɥɨɠɟɧɢɟ ɩɨɞɜɢɠɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɫɚɦɨɝɨ 
ɜɪɚɳɚɸɳɟɝɨɫɹ ɬɟɥɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɜɭɝɪɚɧɧɵɦ ɭɝɥɨɦ ɦɟɠɞɭ 
ɩɥɨɫɤɨɫɬɹɦɢ. Эɬɨɬ ɭɝɨɥ ɧɚɡɵɜɚɟɬɫɹ ɭɝɥɨɦ ɩɨɜɨɪɨɬɚ ɬɟɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɬɟɥɨ ɢɦɟɟɬ ɨɞɧɭ 
ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ. 

)(t  ɡɚɤɨɧ ɜɪɚɳɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ. 
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lim - ɚɥɝɟɛɪɚɢɱɟɫɤɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ. 

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɱɟɪɬɟɠɟ ɢɡɨɛɪɚɠɚɟɬɫɹ ɞɭɝɨɜɨɣ ɫɬɪɟɥɤɨɣ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɜ ɫɬɨɪɨɧɭ ɜɪɚɳɟɧɢɹ. 
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 Вɟɤɬɨɪ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ  𝜔 = 𝜑  ݇,  𝜔𝑧 = 𝜔  ݇ = 𝜑   𝜔 = 𝜔 = 𝜔𝑧 = 𝜑 . 

Аɥɝɟɛɪɚɢɱɟɫɤɨɟ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ 𝜀𝑧 = 𝜑 = 𝑑మ𝜑𝑑𝑡మ  . 

Вɟɤɬɨɪ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ  𝜀 = 𝑑𝜔 𝑑𝑡 = 𝜑  ݇,  𝜀𝑧 = 𝜀 ݇ = 𝜑  𝜀 = 𝜀 = 𝜀𝑧 = 𝜑 . 𝜔 , 𝜀    - ɷɬɨ ɫɤɨɥɶɡɹɳɢɟ ɜɟɤɬɨɪɚ 
𝜔 ↑↑ 𝜀   ɭɫɤɨɪɟɧɧɨɟ ɜɪɚɳɟɧɢɟ 𝜔 ↑↓ 𝜀   ɡɚɦɟɞɥɟɧɧɨɟ ɜɪɚɳɟɧɢɟ 
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Сɤɚɥɹɪɧɵɟ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɫɤɨɪɨɫɬɟɣ ɢ ɭɫɤɨɪɟɧɢɣ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ 
ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ. ݏ ݐ = ℎ𝜑 ݐ ;     𝑣𝜏 = = ݏ ℎ𝜑 ;      𝑣 = ℎ𝜔.   

ɋɤɨɪɨɫɬɢ ɬɨɱɟɤ ɬɟɥɚ ɩɪɢ ɜɪɚɳɟɧɢɢ ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɢɯ ɤɪɚɬɱɚɣɲɢɦ ɪɚɫɫɬɨɹɧɢɹɦ ɞɨ ɷɬɨɣ ɨɫɢ  ܽ =  ܽ𝜏 +  ܽ𝑛; ܽ𝜏 = = ݏ ℎ𝜑 ;   ܽ𝑛 = 𝑣ଶ 𝜌 = ℎଶ𝜔ଶ ℎ = ℎ𝜔ଶ   ܽ = ܽ𝜏ଶ + ܽ𝑛ଶ = ℎ 𝜀ଶ + 𝜔ସ. 

ℎ 

Вɪаɳɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥа ɜɨɤɪɭɝ ɧɟɩɨɞɜɢɠɧɨɣ ɨɫɢ 



= ݎ 𝑂𝑂ଵ + 𝑂ଵ𝐴, 𝑂𝑂ଵ = 𝑂𝑂ଵ  ݇ , 𝑂ଵ𝐴 = −ℎ  ݊,  𝑂𝑂ଵ = = 𝑣 ݐݏ݊݋ܿ ݐ݀ ݎ݀ = −ℎ ݀ ݐ݀݊  ,  ݀ ݐ݀݊  = −𝜑 𝜏  ⇒  𝑣 = ℎ𝜑 𝜏  
ɉɨɫɤɨɥɶɤɭ  𝜏 =  ݊ ×  ܾ =  ݊ ×  ݇, ɬɨ:  𝑣 = ℎ𝜑 ሺ  ݊ ×  ݇ሻ = 𝜑  ݇ × −ℎ  ݊ = 𝜑  ݇ × ሺ𝑂𝑂ଵ  ݇ − ℎ  ݊ሻ 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɭɱɚɟɦ:   𝑣 = 𝜔 ×  .ɮɨɪɦɭɥɚ Эɣɥɟɪɚ    –    ݎ
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Дɢɮɮɟɪɟɧɰɢɪɭɹ ɮɨɪɦɭɥɭ Эɣɥɟɪɚ ɩɨ ɜɪɟɦɟɧɢ, ɩɨɥɭɱɢɦ: 

 ܽ = ݀𝑣 ݀ݐ = ݀ሺ𝜔 × ݐሻ݀ ݎ = ݀𝜔 ݀ݐ × + ݎ 𝜔 × ݐ݀ ݎ݀ = 𝜀 × + ݎ 𝜔 × 𝑣  
ܽ𝜏 = 𝜀 × ;  ݎ   ܽ𝑛 = 𝜔 × 𝑣 = 𝜔 × ሺ𝜔 ×  ሻ ݎ
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ɋɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢя ɬɨɱɟɤ ɬɟɥа ɩɪɢ ɜɪаɳаɬɟɥьɧɨɦ ɞɜɢɠɟɧɢɢ 

ɉɨɥɭɱɢɦ ɜɟɤɬɨɪɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɫɤɨɪɨɫɬɟɣ ɢ ɭɫɤɨɪɟɧɢɣ ɬɨɱɟɤ 
ɬɟɥɚ ɩɪɢ ɜɪɚɳɚɬɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ. 
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4 𝜑ሺݐሻ 
A1,2 

ɉɪɢɦɟɪ 1 ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

𝑣 ஺భ  

𝜔ଵ 

𝜔ଶ 

𝜀ଶ 

𝜀ଵ 

𝑣 ସ     𝑣 ஻య 

B3,4 

 ܽ஺భ𝜏
 

𝑣 ஺మ  

 ܽ஺మ𝜏
 

 ܽ஺మ𝑛
 

 ܽ஺భ𝑛
 

 ܽ஺భ  ܽ஺మ 

 ܽସ  ܽ஻య𝜏
 

Ɋɟɲɟɧɢɟ. 𝜔ଵ𝑧 = 𝜑 = ͵ − ݐʹ = ͳ˓ад/ܿ, 𝜔ଵ = 𝜔ଵ𝑧 = ͳ˓ад/˔ 𝑣஺భ = 𝜔ଵ𝑅ଵ = ͳͲ˔м/˔ , 𝑣஺భ = 𝑣஺మ , 𝜔ଵ𝑅ଵ = 𝜔ଶ𝑅ଶ, 𝜔ଶ = 𝑣஺భ𝑅ଶ = ʹ˓ад/˔ 𝜔ଷ = 𝜔ଶ, 𝑣஻య = 𝑣஻ర = 𝑣ସ = 𝜔ଷ𝑅ଷ = ͶͲ˔м/˔ 𝜀ଵ𝑧 = 𝜑 = −ʹ˓ад/˔ଶ, 𝜀ଵ = 𝜀ଵ𝑧 = ʹ˓ад/˔ଶ, ܽ஺భ𝜏 = ܽ஺మ𝜏
, ܽ஺భ𝜏 = 𝜀ଵ𝑅ଵ = ʹͲ˔м/˔ଶ , 𝜀ଵ𝑅ଵ = 𝜀ଶ𝑅ଶ, 𝜀ଶ = 𝑎ಲభ𝜏𝑅మ = Ͷ ˓ад/˔ଶ, ܽ஺భ𝑛 = 𝜔ଵଶ𝑅ଵ = ͳͲ˔м/˔ଶ , ܽ஺మ𝑛 = 𝜔ଶଶ𝑅ଶ = ʹͲ˔м/˔ଶ , ܽ஻య𝜏 = ܽ஻ర𝜏 = ܽସ = 𝜀ଷ𝑅ଷ = ͺͲ˔м/˔ଶ 

ܽ஺భ = ܽ஺భ𝜏ଶ + ܽ஺భ𝑛ଶ ≈ ʹʹ,͵6 ˔м/˔ଶ , ܽ஺మ = ܽ஺మ𝜏ଶ + ܽ஺మ𝑛ଶ ≈ ʹͺ,ʹͺ ˔м/˔ଶ  

Даɧɨ: 𝜑 ݐ = ݐ͵ −  ଶɪад,  R1 =10ɫм,   R2=5ɫм,  R3 =20ɫм,  t =1cݐ

ɇаɣɬɢ:  𝑣஺భ𝑣஺మ , ܽ஺భ , ܽ஺భ , 𝑣ସ, ܽସ 



ɉɪɢɦɟɪ 2 ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 
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A3,4 
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B1,2 
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𝑣 ஻భ = 𝑣 ஻మ 

𝑣 ஺య = 𝑣 ஺ర  

 ܽ஻భ𝜏 =  ܽ஻మ𝜏  

 ܽ஺య𝜏 =  ܽ஺ర𝜏
 

 ܽ஺ర𝑛
 

 ܽ஺య𝑛
 

𝜔ଵ 

𝜀ଵ 𝜀ଶ 𝜔ଶ 

O1 

Ɋɟɲɟɧɢɟ. 𝜔ଵ𝑧 = 𝜑 = Ͷݐ = Ͷ˓ад/ܿ, 

Даɧɨ: 𝛼 = ͵Ͳ°, 𝜑 ݐ =  ଶ ɪɚɞ, R2=5ɫɦ, R3=10ɫɦ, R4=5ɫɦ, t =1ɫݐʹ

O1B = l =20ɫɦ 

ɇаɣɬɢ:  𝑣஺య,ర , ܽ஺య,ర 𝜔ଵ = 𝜔ଵ𝑧 = Ͷ˓ад/˔ 𝑣஻భ = 𝜔ଵ݈ݏ𝑖݊𝛼 = ͶͲ˔м/˔ , 𝑣஻భ = 𝑣஻మ, 𝑣஻మ = 𝜔ଶ𝑅ଶ 𝜔ଶ = 𝑣ಳమ𝑅మ = ͺ ˓ад/˔ , 𝜔ଷ = 𝜔ଶ, 𝑣஺య = 𝑣஺ర = 𝜔ଷ𝑅ଷ = ͺͲ˔м/˔ 𝜔ସ = 𝑣ಲర𝑅ర = ͳ6 ˓ад/˔  

𝜔ସ 

𝜀ଵ𝑧 = 𝜑 = Ͷ˓ад/˔ଶ, 𝜀ଵ = 𝜀ଵ𝑧 = Ͷ˓ад/˔ଶ, ܽ஻భ𝜏 = 𝜀ଵ݈ݏ𝑖݊𝛼 = ͶͲ˔м/˔ଶ , ܽ஻భ𝜏 = ܽ஻మ𝜏 , 𝜀ଶ = 𝑎ಳమ𝜏𝑅మ = ͺ ˓ад/˔ଶ, ܽ஺య𝜏 = ܽ஺ర𝜏 = 𝜀ଷ𝑅ଷ = ͺͲ˔м/˔ଶ 

𝜀ଷ = 𝜀ଶ 

ܽ஺య𝑛 = 𝜔ଷଶ𝑅ଷ = 6ͶͲ˔м/˔ଶ , ܽ஺ర𝑛 = 𝜔ସଶ𝑅ସ = ͳʹͺͲ˔м/˔ଶ , 
ܽ஺య = ܽ஺య𝜏ଶ + ܽ஺య𝑛ଶ ≈ 6ͶͶ,ͻͺ ˔м/˔ଶ , ܽ஺ర = ܽ஺ర𝜏ଶ + ܽ஺ర𝑛ଶ ≈ ͳʹͺʹ,Ͷͻ ˔м/˔ଶ  


