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𝜀 ଵ 𝜀 ଶ 𝜀  

ɉɪɟɞɫɬɚɜɢɦ ɜɟɤɬɨɪ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜ ɜɢɞɟ     ߱ = ߱  ߱ 
Ɍɨɝɞɚ  𝜀 = ௗ𝜔 ௗ𝑡 = ௗௗ𝑡 ߱  ߱ = ௗ𝜔ௗ𝑡  ߱ + ߱ ௗ𝜔 బௗ𝑡 = 𝜀ଵ + 𝜀ଶ  𝜀 ଵ = ௗ𝜔ௗ𝑡  ߱  ɫɨɫɬɚɜɥɹɸɳɚɹ  𝜀 , ɧɚɩɪɚɜɥɟɧɧɚɹ ɜɞɨɥɶ ɦɝɧɨɜɟɧɧɨɣ 

ɨɫɢ ɜɪɚɳɟɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɡɦɟɧɟɧɢɟ   ߱ ɩɨ ɜɟɥɢɱɢɧɟ; 

 𝜀 ଶ = ߱ ௗ𝜔 బௗ𝑡   ɫɨɫɬɚɜɥɹɸɳɚɹ  𝜀 , ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚɹ ɜɟɤɬɨɪɭ  ߱ ɢ 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɢɡɦɟɧɟɧɢɟ   ߱  ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ. 

ȿɫɥɢ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɩɨɫɬɨɹɧɧɚ ɩɨ ɦɨɞɭɥɸ, ɬɨ:   𝜀 = ௗ𝜔 ௗ𝑡 =  ߱ ×  ߱ 
ɝɞɟ   ߱ – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɨɝɨ ɩɨ ɜɪɟɦɟɧɢ ɜɟɤɬɨɪɚ   ߱,  ɬ.ɟ. ɭɝɥɨɜɚɹ 
ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ, ɩɨ ɤɨɬɨɪɨɣ ɧɚɩɪɚɜɥɟɧ ɜɟɤɬɨɪ  ߱. 
ɍɫɥɨɜɢɦɫɹ ɜɟɤɬɨɪ ɦɝɧɨɜɟɧɧɨɝɨ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ 𝜀  
ɨɬɤɥɚɞɵɜɚɬɶ ɨɬ ɧɟɩɨɞɜɢɠɧɨɣ ɬɨɱɤɢ Ɉ ɬɟɥɚ. 

о 

 ߱  ߱ 𝜀  
𝜀  

Уɝɥɨɜɨɟ ɭɫɤɨɪɟɧиɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ  ɩɪи ɫɮɟɪиɱɟɫɤɨɦ ɞɜиɠɟɧии. ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 



ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

Уɫɤɨɪɟɧия ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪи ɫɮɟɪиɱɟɫɤɨɦ ɞɜиɠɟɧии. 

߱ 

Ɉ 

 ߱ 

𝜀  
𝑣  ߚ  ݎ 

Ɇ 

 ߱ 
h 𝑎 о˔ 𝑎 в˓ 

h1 

𝑎 = 𝜀 × + ݎ  ߱ × 𝑣  − ɮɨɪɦɭɥɚ Рɢɜɚɥɶɫɚ. 𝑎 в˓ = 𝜀 ×  ɜɪɚɳɚɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ − ݎ

 𝑎 о˔ =  ߱ × 𝑣   - ɨɫɟɫɬɪɟɦɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ 

ɝɞɟ ℎଵ – ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ Ɇ ɞɨ ɥɢɧɢɢ ɜɞɨɥɶ ɤɨɬɨɪɨɣ 
ɧɚɩɪɚɜɥɟɧ ɜɟɤɬɨɪ 𝜀   ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. 

𝑎 = ݀𝑣 ݀ݐ = ݀ሺ  ߱ × ݐሻ݀ ݎ = ݀ ݐ݀߱  × + ݎ  ߱ × ݐ݀ ݎ݀ = 𝜀 × + ݎ  ߱ × 𝑣  ; 

Вɟɤɬɨɪ ɨɫɟɫɬɪɟɦɢɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɟɧ ɩɥɨɫɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɟɤɬɨɪɵ  ߱ ɢ 𝑣 , ɢ ɧɚɩɪɚɜɥɟɧ ɨɬ 
ɬɨɱɤɢ Ɇ ɜɞɨɥɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɚ ɨɩɭɳɟɧɧɨɝɨ ɢɡ ɧɟɟ ɧɚ ɦɝɧɨɜɟɧɧɭɸ ɨɫɶ ɜɪɚɳɟɧɢɹ. Ɇɨɞɭɥɶ ɟɝɨ ɪɚɜɟɧ: 𝑎о˔ =  ߱ × 𝑣 =  ߱𝑣ݏ𝑖݊ ߨ 2 = ߱ଶℎ,    ɝɞɟ ℎ – ɤɪɚɬɱɚɣɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ Ɇ ɞɨ ɦɝɧɨɜɟɧɧɨɣ ɨɫɢ ɜɪɚɳɟɧɢɹ. 

Ɇɨɞɭɥɶ ɭɫɤɨɪɟɧɢɹ 𝑎  ɪɚɜɟɧ   𝑎 = 𝑎вଶ˓ + 𝑎оଶ̝ + 2𝑎в˓𝑎о˔ܿݏሺ𝑎 в˓𝑎 о˔ሻ  . 

Вɟɤɬɨɪ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɭɫɤɨɪɟɧɢɹ ɧɚɩɪɚɜɥɟɧ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɟɤɬɨɪɵ ݎ  ɢ 𝜀  , ɦɨɞɭɥɶ ɟɝɨ ɪɚɜɟɧ: 𝑎в˓ = 𝜀 × = ݎ  𝜀ݏݎ𝑖݊ߚ = 𝜀ℎଵ, 

𝑣 =  ߱ ×   ݎ
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ɉɪиɦɟɪ. 
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𝜀   ߱ 
߱ 𝑎 в˓ 

 𝑎 о˔ 
 𝑎 𝐴 ɉɪиɦɟɪ. ɇɚɣɬɢ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɤɨɧɢɱɟɫɤɨɝɨ ɤɚɬɤɚ (ɛɟɝɭɧɚ), ɚ ɬɚɤɠɟ ɭɫɤɨɪɟɧɢɟ 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.  
Ɋɟɲɟɧиɟ.  

߱ = 𝑣𝐶ܦܥ = 𝑣ߙݏܿݎ =  ,ݐݏ݊ܿ
Ɍ.ɤ. ߱ = = ɬɨ  𝜀 ,ݐݏ݊ܿ ௗ𝜔 ௗ𝑡 =  ߱ ×  ߱,  ɝɞɟ  ߱ = 𝑣𝐶𝐶𝑂 = 𝑣𝑅. 𝜀 = ߱߱ sin ߨ 2 − ߙ = ߱߱ܿߙݏ = 𝑣𝑅 𝑣ߙݏܿݎ ߙݏܿ = 𝑣ଶ𝑅ݎ 

𝑎𝐴в˓ = 𝜀𝑂𝐴 = 𝑣ଶ𝑅ݎ 𝑅ଶ +           ;ଶݎ
𝑎𝐴 = 𝑎вଶ˓ + 𝑎оଶ̝ − 2𝑎в˓𝑎о˔ܿߙ2ݏ = 𝑣ଶ𝑅ݎ 𝑅ଶ +  ଶݎ9

𝑎𝐴о˔ = ߱ଶ𝐴ܧ = 𝑣ଶݎଶܿݏଶߙ ߙݏܿݎ2 = 2𝑣ଶߙݏܿݎ = 2𝑣ଶ𝑅ݎ 𝑅ଶ +  ଶݎ

Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɧɚ ɩɪɟɞɵɞɭɳɟɣ ɥɟɤɰɢɢ, ɦɝɧɨɜɟɧɧɚɹ ɨɫɶ ɧɚɩɪɚɜɥɟɧɚ ɩɨ 
ɥɢɧɢɢ ɤɚɫɚɧɢɹ ɛɟɝɭɧɚ ɫ ɤɨɧɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ: 



Оɛщɢɣ ɫлɭчɚɣ ɞɜɢɠɟɧɢя ɬɜɟɪɞɨɝɨ 

ɬɟлɚ. 
ǺГȀȁ иȚ. 

ǻ.Э. БауȚаțа 

А 
С 

x 

z 

y o 

В 

ɉɨɥɨɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ ɬɪɟɯ ɟɝɨ 
ɬɨɱɟɤ ɧɟ ɥɟɠɚɳɢɯ ɧɚ ɨɞɧɨɣ ɩɪɹɦɨɣ.   

),,(),,,(),,,( cccBBBAAA zyxCzyxBzyxA

Ʉɨɨɪɞɢɧɚɬɵ ɷɬɢɯ ɬɨɱɟɤ ɧɟ ɹɜɥɹɸɬɫɹ ɧɟɡɚɜɢɫɢɦɵɦɢ, 
ɨɧɢ ɫɜɹɡɚɧɵ ɭɪɚɜɧɟɧɢɹɦɢ: 
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BCACAB LLL ,, - ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɨɱɤɚɦɢ ɜ ɬɟɥɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ ɧɟɡɚɜɢɫɢɦɵɯ ɤɨɨɪɞɢɧɚɬ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɥɨɠɟɧɢɟ ɬɟɥɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɚ 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɱɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ ɫɜɨɛɨɞɧɨɝɨ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɚɜɧɨ ɲɟɫɬɢ. 

Ⱦɜɢɠɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɧɚɡɵɜɚɟɬɫɹ ɨɛɳɢɦ ɫɥɭɱɚɟɦ ɞɜɢɠɟɧɢɹ, ɟɫɥɢ ɧɟɬ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɩɨɥɨɠɟɧɢɟ ɬɟɥɚ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ. Вɫɟ ɨɫɬɚɥɶɧɵɟ ɬɢɩɵ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɟɝɨ ɱɚɫɬɧɵɟ ɩɪɨɹɜɥɟɧɢɹ.   
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Тɟɨɪɟɦɚ Шɚɥɹ. В ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɟ ɬɟɥɨ ɢɡ ɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɞɪɭɝɨɟ ɦɨɠɧɨ ɩɟɪɟɦɟɫɬɢɬɶ ɩɭɬɟɦ 
ɨɞɧɨɝɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɦɟɫɬɟ ɫ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɵɦ ɩɨɥɸɫɨɦ, ɢ ɨɞɧɨɝɨ ɩɨɜɨɪɨɬɚ ɜɨɤɪɭɝ ɨɫɢ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɵɛɪɚɧɧɵɣ ɩɨɥɸɫ.  
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y1 

z1 

O1 

O1x1y1z1 – ɧɟɩɨɞɜɢɠɧɚɹ ɫɢɫɬɟɦɚ;  Oxyz – ɞɜɢɠɟɬɫɹ ɩɨɫɬɭɩɚɬɟɥɶɧɨ 

Ʌɸɛɨɟ ɞɜɢɠɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɬɟɥɚ ɦɨɠɧɨ ɫɨɫɬɚɜɢɬɶ ɢɡ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɦɟɫɬɟ ɫ ɩɨɞɜɢɠɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ 
ɢ ɫɮɟɪɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɷɬɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ. 

   ߰ = ߰ሺݐሻ   𝜑 = 𝜑 ݐ  𝜃 = 𝜃ሺݐሻ ݔ𝑂 = 𝑂ݔ ݐ 𝑂ݕ  = 𝑂ݕ ݐ 𝑂ݖ  = 𝑂ݖ ݐ  

ɍɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɟɝɨ ɞɜɢɠɟɧɢɹ: 
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ɋɤɨɪɨɫɬи ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɜиɠɟɧия. 

ɉɨ ɮɨɪɦɭɥɟ Эɣɥɟɪɚ:   𝑣 𝐴𝑂 =  ߱ ×   .ߩ
Ɉɤɨɧɱɚɬɟɥɶɧɨ:  𝑣 𝐴 = 𝑣 𝑂 + 𝑣 𝐴𝑂 = 𝑣 𝑂 +  ߱ × Ar . ߩ

𝑣 𝐴 
𝑣 𝑂 
𝑣 𝑂 
𝑣 𝐴𝑂  ߱ 

Or

𝐴 ݎ = 𝑜 ݎ + , ߩ = ߩ   𝑂𝐴 = 𝑣 𝐴 ݐݏ݊ܿ = ݐ𝐴݀ ݎ݀ = ݐ݀݀  𝑜 ݎ + = ߩ ݐ𝑜݀ ݎ݀ + ݐ݀ ߩ݀ = 𝑣 𝑂 + 𝑣 𝐴𝑂 ߩ  

 ߱ଵ  ߱ଶ 
𝑂ଵ 𝑂ଶ  𝑣 𝑂భ 

𝑣 𝑂మ ݎ ଵ ݎ ଶ A 

𝑂ଵ𝑂ଶ 

Ⱦɨɤɚɠɟɦ, ɱɬɨ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɩɨɥɸɫɚ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɜɭɯ ɩɨɥɸɫɨɜ ɧɟ ɪɚɜɧɵ.  𝑣 𝐴 = 𝑣 𝑂భ +  ߱ଵ × ଵ; 𝑣 𝐴 ݎ = 𝑣 𝑂మ +  ߱ଶ × ଶ 𝑣 𝑂మ ݎ = 𝑣 𝑂భ +  ߱ଵ × 𝑂ଵ𝑂ଶ 
ଵ ݎ = ଶ ݎ + 𝑂ଵ𝑂ଶ 

𝑣 𝐴 = 𝑣 𝑂భ +  ߱ଵ × 𝑂ଵ𝑂ଶ +  ߱ଶ × ଶ 𝑣 𝑂భ ݎ +  ߱ଵ × = ଵ ݎ 𝑣 𝑂భ +  ߱ଵ × 𝑂ଵ𝑂ଶ +  ߱ଶ × ଶ  ߱ଵ ݎ × ሺݎ ଵ−𝑂ଵ𝑂ଶሻ =  ߱ଶ × ଶ,  ߱ଵ ݎ × ଶ ݎ =  ߱ଶ × ଶ ݎ    ⟹  ߱ଵ =  ߱ଶ 

𝑣 𝐴 



ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

Уɫɤɨɪɟɧия ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɞɜиɠɟɧия. 

x1 

y1 

z1 

O1 

A 

O 𝑎 𝑂 
  ߩ ߱ 

𝑎 𝑂 
𝜀  𝑎 𝐴 = ݀𝑣 𝐴݀ݐ = ݀𝑣 𝑂݀ݐ + ݀ሺ  ߱ × ݐሻ݀ ߩ = = 𝑎 𝑂 + ݀ ݐ݀߱  × + ߩ  ߱ × ݐ݀ ߩ݀ = 𝑎 𝑂 + 𝑎 𝐴𝑂в˓ + 𝑎 𝐴𝑂о˔  𝑎 𝐴𝑂в˓ = 𝜀 ×  ɜɪɚɳɚɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ А ɜ ɫɮɟɪɢɱɟɫɤɨɦ −  ߩ

ɞɜɢɠɟɧɢɢ ɜɨɤɪɭɝ ɩɨɥɸɫɚ O. 𝑎 𝐴𝑂о˔ =  ߱ ×  ߱ × = ߩ  ߱ × 𝑣 𝐴𝑂 − ɨɫɟɫɬɪɟɦɢɬɟɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ  
ɬɨɱɤɢ А ɜ ɫɮɟɪɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ ɜɨɤɪɭɝ ɩɨɥɸɫɚ O. 

 

𝑎 𝐴𝑂в˓  𝑎 𝐴𝑂о˔  𝑣 𝐴 = 𝑣 𝑂 +  ߱ ×   ߩ

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɤɨɪɟɧɢɟ ɥɸɛɨɣ ɬɨɱɤɢ ɬɟɥɚ ɪɚɜɧɚ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɫɭɦɦɟ ɭɫɤɨɪɟɧɢɹ 
ɩɨɥɸɫɚ ɢ ɭɫɤɨɪɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ ɜ ɟɟ ɫɮɟɪɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ ɜɨɤɪɭɝ ɩɨɥɸɫɚ. 

Ɍɚɤ ɠɟ ɤɚɤ ɢ ɜɟɤɬɨɪ  ߱ , ɜɟɤɬɨɪ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɵɛɨɪɚ ɩɨɥɸɫɚ.   ߱ଵ =  ߱ଶ,   ݀  ߱ଵ݀ݐ = ݀  ߱ଶ݀ݐ  𝜀ଵ = 𝜀ଶ = 𝜀  


