
𝑎 ஻஺𝜏  

B 

A 

𝑎 ஻஺𝑛  

𝑎 ஻஺ 

ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

 Уɫɤɨɪɟɧɢя ɬɨɱɟɤ ɬɜɟɪɞɨɝɨ ɬɟɥɚ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ.  

Теɨреɦа. ɍɫɤɨɪɟɧɢɟ ɥɸɛɨɣ ɬɨɱɤɢ ɮɢɝɭɪɵ ɩɪɢ ɟɟ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ ɪɚɜɧɨ ɜɟɤɬɨɪɧɨɣ ɫɭɦɦɟ ɭɫɤɨɪɟɧɢɹ ɩɨɥɸɫɚ 
ɮɢɝɭɪɵ ɢ ɭɫɤɨɪɟɧɢɹ ɷɬɨɣ ɬɨɱɤɢ ɩɪɢ ɜɪɚɳɟɧɢɢ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ ɜɨɤɪɭɝ ɩɨɥɸɫɚ: 𝑎 ஻ = 𝑎 ஺ + 𝑎 ஻஺. 

X 

Y 

O 

AB

Ar

Br

A 

B 

𝜀 

ȼɟɤɬɨɪ 𝑎 ஻஺𝜏 ⊥  .ɢ ɧɚɩɪɚɜɥɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɭɝɨɜɨɣ ɫɬɪɟɥɤɨɣ 𝜀  ܤܣ
. 

ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɫɤɨɪɨɫɬɟɣ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ: 
  𝑣 ஻ = 𝑣 ஺ + 𝑣 ஻஺ = 𝑣 ஺ + 𝜔 ×  .ܤܣ

𝑎 ஺ 

𝑎 ஻஺𝜏  

𝑎 ஺ 

𝑎 ஻ = ݀𝑣 ஻݀ݐ = ݐ݀݀ 𝑣 ஺ + 𝜔 × ܤܣ = ݀𝑣 ஺݀ݐ + ݀𝜔 ݀ݐ × ܤܣ + 𝜔 × ݐ݀ܤܣ݀  ; ݀𝑣 ஺݀ݐ = 𝑎 ஺ ;    ݀𝜔 ݀ݐ = 𝜀  ; ݐ݀ܤܣ݀  = 𝜔 × 𝑎 ஻஺ ;  ܤܣ = 𝜀 × ܤܣ + 𝜔 × 𝜔 × ܤܣ = 𝑎 ஻஺𝜏 + 𝑎 ஻஺𝑛 . 

𝑎 ஻஺𝑛  

𝑎 ஻஺ 𝑎 ஻ 

ɉɨ ɦɨɞɭɥɸ 𝑎஻஺𝜏 = 𝜀 ∙   .ܤܣ
ɉɨ ɦɨɞɭɥɸ  𝑎஻஺𝑛 = 𝜔ଶ ∙  .ܤܣ
ȼɟɤɬɨɪ 𝑎 ஻஺𝑛  ɧɚɩɪɚɜɥɟɧ ɨɬ ɬɨɱɤɢ В ɤ ɩɨɥɸɫɭ А . 𝑎஻஺ = ሺ𝑎஻஺𝜏 ሻଶ + ሺ𝑎஻஺𝑛 ሻଶ = ܤܣ 𝜀ଶ + 𝜔ସ. 

𝜀 𝛼 

𝑔𝛼ݐ = 𝑎஻஺𝜏𝑎஻஺𝑛 = 𝜀𝜔ଶ 𝑎 ஻ = 𝑎 ஺ + 𝑎 ஻஺. 



Мɝɧɨɜɟɧɧыɣ ɰɟɧɬɪ ɭɫɤɨɪɟɧɢɣ. ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

Теɨреɦа. ɉɪɢ ɞɜɢɠɟɧɢɢ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ ɜ ɫɜɨɟɣ ɩɥɨɫɤɨɫɬɢ, ɟɫɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɟ ɪɚɜɧɵ ɧɭɥɸ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɢ 
ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ, ɫɭɳɟɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧɚɹ ɬɨɱɤɚ ɷɬɨɣ ɮɢɝɭɪɵ, ɭɫɤɨɪɟɧɢɟ ɤɨɬɨɪɨɣ ɪɚɜɧɨ ɧɭɥɸ. Эɬɚ ɬɨɱɤɚ ɧɚɡɵɜɚɟɬɫɹ 
ɦɝɧɨɜеɧɧыɦ цеɧɬɪɨɦ ɭɫɤɨɪеɧɢɣ (МЦУ). Ȼɭɞɟɦ ɨɛɨɡɧɚɱɚɬɶ ɆЦɍ ɛɭɤɜɨɣ Q . 

 

X 

Y 

O 

𝜀 

A 

𝑎 ஺ 𝑎 𝑄஺ 

Q 

𝑎 𝑄 = 𝑎 ஺ + 𝑎 𝑄஺ = Ͳ 𝑎 ஺ = −𝑎 𝑄஺ 

ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɭɫɤɨɪɟɧɢɹ ɬɨɱɟɤ ɮɢɝɭɪɵ ɩɪɢ ɩɥɨɫɤɨɦ ɞɜɢɠɟɧɢɢ ɜɵɱɢɫɥɹɸɬɫɹ ɬɚɤ ɠɟ, ɤɚɤ ɩɪɢ ɜɪɚɳɚɬɟɥɶɧɨɦ 
ɞɜɢɠɟɧɢɢ ɩɥɨɫɤɨɣ ɮɢɝɭɪɵ ɜɨɤɪɭɝ ɦɝɧɨɜɟɧɧɨɝɨ ɰɟɧɬɪɚ ɭɫɤɨɪɟɧɢɣ ɫ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ  𝜔 ɢ ɭɝɥɨɜɵɦ ɭɫɤɨɪɟɧɢɟɦ 𝜀. 

𝑎 ஺ 

𝛼 𝛼 

𝑔𝛼ݐ = 𝜀𝜔ଶ 

𝑎𝑄஺ = ܳܣ 𝜀ଶ + 𝜔ସ = 𝑎஺ 

ܳܣ = 𝑎஺𝜀ଶ + 𝜔ସ 

Ⱦɥɹ ɭɫɤɨɪɟɧɢɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɢ B: 𝑎 ஻ = 𝑎 𝑄 + 𝑎 ஻𝑄 = 𝑎 ஻𝑄 ;  𝑎஻ = ܳܤ 𝜀ଶ + 𝜔ସ . 

B 𝛼 𝑎 ஻ 



B 

A 

𝑎 ஻ 𝑎 ஺ 

Сɩɨɫɨɛы ɨɩɪɟɞɟɥɟɧɢя МЦУ. ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

𝑎஺ܳܣ = 𝑎஻ܳܤ = 𝜀ଶ +𝜔ସ. 
1. Иɡɜɟɫɬɧɵ  𝑎 ஺, 𝑎 ஻, 𝜔 ≠ Ͳ, 𝜀 ≠ Ͳ   𝛼 = 𝑎ݐܿݎ𝑔 𝜀𝜔ଶ 𝛼 

𝛼 

Q 

𝜀 

2. Иɡɜɟɫɬɧɵ  𝑎 ஺, 𝑎 ஻, 𝜔 ≠ Ͳ, 𝜀 = Ͳ   

𝛼 = 𝑎ݐܿݎ𝑔 𝜀𝜔ଶ = Ͳ 𝑎஺ܳܣ = 𝑎஻ܳܤ = 𝜔ଶ 
Q 

𝜔 

A B 𝑎 ஺ 
𝑎 ஻ 

3. Иɡɜɟɫɬɧɵ  𝑎 ஺, 𝑎 ஻, 𝜔 = Ͳ, 𝜀 ≠ Ͳ   

𝛼 = 𝑎ݐܿݎ𝑔 𝜀𝜔ଶ = 𝜋ʹ
 

𝑎஺ܳܣ = 𝑎஻ܳܤ = 𝜀 

B 

A 

𝑎 ஻ 𝑎 ஺ 

Q 

𝜀 



Сɩɨɫɨɛы ɜыɱɢɫɥɟɧɢя ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢя ɩɪɢ ɩɥɨɫɤɨɦ 
ɞɜɢɠɟɧɢɢ. 

ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа 

1.  ȿɫɥɢ ɢɡɜɟɫɬɧɨ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ 𝜑 = 𝜑ሺݐሻ, ɬɨ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ: 
     ε = 𝜀𝑧 = 𝜑 .  ɇɚɩɪɚɜɥɟɧɢɟ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɤɨɦ ɜɬɨɪɨɣ ɩɪɨɢɡɜɨɞɧɨɣ. 𝜑  𝜀   𝜀 ሺ𝜑 < Ͳሻ  ሺ𝜑 > Ͳሻ  
2. ɉɨ ɬɟɨɪɟɦɟ ɨ ɫɥɨɠɟɧɢɢ ɭɫɤɨɪɟɧɢɣ: 

𝜀 = 𝑎஺𝜏ܲܣ  

ɇɚɩɪɚɜɥɟɧɢɟ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ  
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɭɫɤɨɪɟɧɢɹ  𝑎 ஻஺𝜏 . 

𝜀 A 

B 

𝑎 ஺ 

𝑎 ஺ 

𝑎 ஻ 

𝑎 ஻஺ 𝑎 ஻஺𝜏  𝑎 ஻ = 𝑎 ஺ + 𝑎 ஻஺𝜏 + 𝑎 ஻஺𝑛 ,    𝑎஻஺𝜏 = 𝜀 ∙  .ܤܣ

3. ȿɫɥɢ ɢɡɜɟɫɬɧɨ ɩɨɥɨɠɟɧɢɟ ɆЦɋ, ɬɨ 𝜔 = 𝑣஺ܲܣ = 𝑣஻ܲܤ ݀𝜔݀ݐ = ͳܲܣ ݀𝑣஺݀ݐ + 𝑣஺ ݐ݀݀ ͳܲܣ . Ⱦɢɮɮɟɪɟɧɰɢɪɭɹ ɩɨ ɜɪɟɦɟɧɢ: 

ȿɫɥɢ AP=const, ɬɨ: 

𝜀 = 𝑎஻஺𝜏ܤܣ   

P 

𝜀 

C 
CP=R=const 

𝜀 = 𝑎𝑐𝜏ܲܥ  
𝑎 𝑐𝜏 



ɋɬɟɪɠɟɧɶ  АВ ɫɤɨɥɶɡɢɬ ɫɜɨɢɦɢ ɤɨɧɰɚɦɢ ɜɞɨɥɶ ɜɡɚɢɦɧɨ-ɨɪɬɨɝɨɧɚɥɶɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ,  АВ=0,5 ɦ. ȼ ɩɨɥɨɠɟɧɢɢ ɫɬɟɪɠɧɹ, 
ɢɡɨɛɪɚɠёɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ, VA=0,4 ɦ/c, aA= 0,3 ɦ/ɫ2 . Ɉɩɪɟɞɟɥɢɬɶ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ B , ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɟ ɫɬɟɪɠɧɹ  АВ ɜ ɷɬɨɦ 
ɩɨɥɨɠɟɧɢɢ. ɋɞɟɥɚɬɶ ɩɪɨɜɟɪɤɭ ɱɟɪɟɡ ɆЦɍ. 
 

ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа Пɪɢɦɟɪ1. 

𝑎 ஺ 

A 

͸Ͳ° 
B 

𝑣 ஺ ˎ. 𝑣 ஻ 

P 𝑣 ஻ 

ɫɪад
AB

v

AP

v AA /92,0
2/35,0

4,0

60sin 0





Решеɧие. 
Ɉɩɪɟɞɟɥɢɦ ɆЦɋ ɫɬɟɪɠɧɹ АВ. 

A 

͸Ͳ° 
B 

ɉɪɢɦɟɦ ɡɚ ɩɨɥɸɫ ɬɨɱɤɭ А, ɬɨɝɞɚ: 

 (1)       

BA

n

BAAB aaaa 
222 /42,05,092,0 ɫмABωa

n
BA  𝑎 ஺ 

𝑎 ஻஺𝑛  

ɥ. 𝑎 ஻஺𝜏  

ɥ.ɞ. 𝑎 ஻ 𝑎 ஺ 𝑎 ஻஺𝑛  

ɥ. 𝑎 ஻஺𝜏  

ɥ. 𝑎 ஻ 

𝑎 ஻஺𝜏  
𝑎 ஻ 

𝑎 ஻஺𝜏 ⊥  .ɬɪɚɟɤɬɨɪɢɹ ɬɨɱɤɢ B ɩɪɹɦɚɹ ,ܤܣ

ɋɬɪɨɢɦ ɜɟɤɬɨɪɧɵɣ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɭɫɤɨɪɟɧɢɣ. y 

x 

͸Ͳ° ɋɩɪɨɟɰɢɪɭɟɦ ɜɟɤɬɨɪɧɨɟ ɭɪɚɜɧɟɧɢɟ (1) ɧɚ ɨɫɢ x,y: 










0τ0

0τ0

6060

60600

cosasinaa:y

sinacosaa:x

BA

n

BAB

BA

n

BAA

,/66,0 2ɫмaВ  ./59,0 2ɫмaBA 
 Ɍɨɝɞɚ 𝜀 = 𝑎ಳಲ𝜏஺஻ = ଴,ହ9଴,ହ ≈ ͳ,ͳͺ ˓ад/˔ଶ. 

𝜀 

𝑎 ஻஺𝜏  𝜔 

ɇɚɩɪɚɜɥɟɧɢɟ ɭɝɥɨɜɨɣ ɫɬɪɟɥɤɢ 𝜀 ɨɩɪɟɞɟɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢɫ ɜɟɤɬɨɪɨɦ 𝑎 ஻஺𝜏 . 



ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа Пɪɢɦɟɪ1 (ɩɪɨɞɨɥɠɟɧɢɟ). 

A 

͸Ͳ° 

B 

𝑎 ஻ 

𝑎 ஺ 

𝜀 Q 

ͷͶ° 

ͷͶ° 

0

22
54

92,0

18,1
 arctgarctg




Ɉɩɪɟɞɟɥɢɦ ɩɨɥɨɠɟɧɢɟ ɆЦɍ 

Ɉɬ ɜɟɤɬɨɪɨɜ ɭɫɤɨɪɟɧɢɣ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɭɝɥɨɜɨɣ ɫɬɪɟɥɤɢ 𝜀 ɨɬɤɥɚɞɵɜɚɟɦ 
ɥɭɱɢ ɩɨɞ ɭɝɥɨɦ  ͷͶ°.  
  Иɡ △  :ɨɩɪɟɞɟɥɹɟɦ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɆЦɍ ܳܤܣ
ܳܤ  = ∘𝑖݊͸͸ݏܤܣ ≈ Ͳ,Ͷͷ͸ ˏ ܳܣ = ∘𝑖݊ʹͶݏܤܣ ≈ Ͳ, ʹͲ͵ ˏ 

ɉɪɨɜɟɪɢɦ ɜɵɩɨɥɧɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ: 𝑎஺ܳܣ = 𝑎஻ܳܤ = 𝜀ଶ +𝜔ସ. 𝜀ଶ + 𝜔ସ = ͳ,ͳͺଶ + Ͳ,ͻʹସ ≈ ͳ,Ͷ͸ ˓ад/˔ଶ 𝑎஺ܳܣ = Ͳ,͵Ͳ,ʹͲ͵ ≈ ͳ,Ͷ͸ ˓ад/˔ଶ 
𝑎஻ܳܤ = Ͳ,͸͸Ͳ,Ͷͷ͸ ≈ ͳ,Ͷͷ ˓ад/˔ଶ 



ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа Пɪɢɦɟɪ2. 

Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɨɩɪɟɞɟɥɢɬɶ ɭɝɥɨɜɵɟ ɭɫɤɨɪɟɧɢɹ 
ɫɬɟɪɠɧɟɣ АВ ɢ BC  ɢ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ В. ȿɫɥɢ ОA = AB =1 м,  ω1 = 1 рад/c,  𝜀ଵ = 4 рад/ ܿଶ, ωAB = ͵ рад/c, ωBC = 1 рад/c, 𝑎஼ = ͳ м/ܿଶ. 

 
Решеɧие. 

ɉɪɢɦɟɦ ɡɚ ɩɨɥɸɫ ɬɨɱɤɭ А. 𝑎 ஻ = 𝑎 ஺𝜏 + 𝑎 ஺𝑛 + 𝑎 ஻஺𝑛 + 𝑎 ஻஺𝜏  , 𝑎 ஻஺𝜏 ⊥  ܤܣ

𝑎஺𝑛 = 𝜔ଵଶ ∙ ܣܱ = ͳ ∙ ͳ = ͳ ˏ/ܿଶ , 

ɉɪɢɦɟɦ ɡɚ ɩɨɥɸɫ ɬɨɱɤɭ C. 

𝜔஻஼ 

C 
O 

A B 

𝜔ଵ 𝟑𝟎° 𝑎 ஼  

𝜔஺஻ 

𝜀ଵ 𝑎஺𝜏 = 𝜀ଵ ∙ ܣܱ = Ͷ ∙ ͳ = Ͷ ˏ/ܿଶ 

C 
O 

A B 

𝟑𝟎° 𝑎 ஼  

𝑎 ஻ = 𝑎 ஼ + 𝑎 ஻஼𝑛  + 𝑎 ஻஼𝜏  , 𝑎 ஻஼𝜏 ⊥ 𝑎 ஺𝜏 ܥܤ + 𝑎 ஺𝑛 + 𝑎 ஻஺𝑛 + 𝑎 ஻஺𝜏 = 𝑎 ஼ + 𝑎 ஻஼𝑛  + 𝑎 ஻஼𝜏   

𝑎஻஺𝑛 = 𝜔஺஻ଶ ∙ ܤܣ = ͵ ∙ ͳ = ͵ ˏ/ܿଶ, 

𝑎஻஼𝑛 = 𝜔஻஼ଶ ∙ ܥܤ = ͳ ∙ ʹ = ʹ ˏ/ܿଶ, 

𝑎 ஺𝜏  𝑎 ஺𝑛 

𝑎 ஻஺𝑛  𝑎 ஻஼𝑛  

ɥ. 𝑎 ஻஺𝜏  

ɥ. 𝑎 ஻С𝜏  



ǺГȀȁ иȚ. 
ǻ.Э. БауȚаțа Пɪɢɦɟɪ2 (ɩɪɨɞɨɥɠɟɧɢɟ). 

C 
O 

A B 

𝟑𝟎° 𝑎 ஼  

𝑎 ஺𝜏  𝑎 ஺𝑛 

𝑎 ஻஺𝑛  𝑎 ஻஼𝑛  

ɥ. 𝑎 ஻஺𝜏  

ɥ. 𝑎 ஻С𝜏  𝑎 ஺𝜏 + 𝑎 ஺𝑛 + 𝑎 ஻஺𝑛 + 𝑎 ஻஺𝜏 = 𝑎 ஼ + 𝑎 ஻஼𝑛  + 𝑎 ஻஼𝜏       (1) 

ɉɨ ɜɟɤɬɨɪɧɨɦɭ ɭɪɚɜɧɟɧɢɸ ɫɬɪɨɢɦ ɦɧɨɝɨɭɝɨɥɶɧɢɤ ɭɫɤɨɪɟɧɢɣ. 

𝑎 ஺𝜏  

𝑎 ஺𝑛 𝑎 ஻஺𝑛  

ɥ. 𝑎 ஻஺𝜏  

𝑎 ஼  𝑎 ஻஼𝑛  

ɥ. 𝑎 ஻஼𝜏  

𝑎 ஻ 

𝑎 ஻஺𝜏  𝑎 ஻஼𝜏  

x 

y 

ɋɩɪɨɟɰɢɪɭɟɦ ɜɟɤɬɨɪɧɨɟ ɭɪɚɜɧɟɧɢɟ (1) ɧɚ ɨɫɢ x,y: 𝑥: 𝑎஺𝜏 − 𝑎஻஺𝑛 = 𝑎஼ + 𝑎஻஼𝑛 °Ͳ͵ݏ݋ܿ − 𝑎஻஼𝜏  °͸Ͳݏ݋ܿ
y:  𝑎஺𝑛 + 𝑎஻஺𝜏 = 𝑎஻஼𝑛 °𝑖݊͵Ͳݏ + 𝑎஻஼𝜏 Ͳ° 𝑎஻஼𝜏͵ݏ݋ܿ = ʹ ͵ ˏ/˔ଶ,  𝑎஻஺𝜏 = ͵ ˏ/˔ଶ  

Ɍɨɝɞɚ ɭɫɤɨɪɟɧɢɟ ɬɨɱɤɢ B: 𝑎஻ = 𝑎஺𝑛 + 𝑎஻஺𝜏 ଶ + 𝑎஺𝜏 − 𝑎஻஺𝑛 ଶ = ͳ͹ ≈ Ͷ,ͳʹ ˏ/˔ଶ 𝜀஺஻ = 𝑎ಳಲ𝜏஺஻ = ͵ ˓ад/˔ଶ 

𝜀஻஼ = 𝑎ಳ಴𝜏஻஼ = ͵ ˓ад/˔ଶ 

ɇɚɩɪɚɜɥɟɧɢɟ ɭɝɥɨɜɵɯ ɫɬɪɟɥɨɤ 𝜀஺஻ ɢ 𝜀஻஼  

ɨɩɪɟɞɟɥɹɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɤɬɨɪɚɦɢ 𝑎 ஻஺𝜏 , 𝑎 ஻஼𝜏 . C 
O 

A B 

𝟑𝟎° 
𝜀஺஻ 𝜀஻஼  

𝑎 ஻஺𝜏  

𝑎 ஻С𝜏  


