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ɊАɁɊȿȾ 

Ⱦɪɭɲɬɜɨ ɮɢɡɢɱɚɪɚ ɋɪɛɢјɟ 
ȾɊɀАȼɇɂ ɇɂȼɈ 

ɒɚɛɚɰ 

09-10.04.2017. 

Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ 
ɪɚɡɜɨјɚ Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢјɟ 

ɁАȾАɐɂ 

 

1. ɋɪɟɞʃɚ ɛɪɡɢɧɚ ɛɢɰɢɤɥɢɫɬɟ ɧɚ ɱɢɬɚɜɨʁ ɫɬɚɡɢ ɢɡɧɨɫɢ km/h16s v . Ȼɢɰɢɤɥɢɫɬɚ ɩɪɟɥɚɡɢ ɩɪɜɭ ɱɟɬɜɪɬɢɧɭ 
ɫɬɚɡɟ ɡɚ ɜɪɟɦɟ ɨɞ min201 t . Ɂɚ ɤɨʁɟ ɜɪɟɦɟ ʄɟ ɩɪɟʄɢ ɩɪɟɨɫɬɚɥɢ ɞɟɨ ɫɬɚɡɟ, ɭɤɨɥɢɤɨ ɩɪɟɨɫɬɚɥɨ ɪɚɫɬɨʁɚʃɟ ɞɨ 
ɰɢʂɚ ɢɡɧɨɫɢ km92 s ? ɍɤɨɥɢɤɨ ɫɟ ɛɢɰɢɤɥɢɫɬɚ ɧɚ ɩɪɟɨɫɬɚɥɨɦ ɞɟɥɭ ɫɬɚɡɟ ɤɪɟʄɟ ɤɨɧɫɬɚɧɬɧɨɦ ɛɪɡɢɧɨɦ, 

ɨɞɪɟɞɢɬɢ ɫɪɟɞʃɭ ɛɪɡɢɧɭ ɧɚ ɩɪɜɨʁ ɩɨɥɨɜɢɧɢ ɱɢɬɚɜɟ ɫɬɚɡɟ.   
 

2. ɇɟɧɚɞ ɫɟ ɢɝɪɚɨ ɟɥɚɫɬɢɱɧɨɦ ɨɩɪɭɝɨɦ ɡɚ ɤɨʁɭ ʁɟ ɡɚɤɚɱɢɨ ɩɪɚɡɧɭ ɩɨɫɭɞɭ ɦɚɫɟ g100m , ɤɨʁɚ ɢɫɬɟɝɧɟ 
ɨɩɪɭɝɭ ɡɚ ɨɞɪɟђɟɧɭ ɞɭɠɢɧɭ. Ɂɚɬɢɦ ɭ ɩɨɫɭɞɭ ɭɛɚɰɢ 10 ɢɞɟɧɬɢɱɧɢɯ ɤɨɰɤɢɰɚ ɨɞ ɧɟɩɨɡɧɚɬɨɝ ɦɚɬɟɪɢʁɚɥɚ, 
ɞɭɠɢɧɟ ɫɬɪɚɧɢɰɟ cm1a . ɉɨɞ ɞɟʁɫɬɜɨɦ ɬɟɠɢɧɟ ɩɨɫɭɞɟ ɫɚ ɤɨɰɤɢɰɚɦɚ, ɢɫɬɟɡɚʃɟ ɨɩɪɭɝɟ ʁɟ ɞɜɚ ɩɭɬɚ ɜɟʄɟ 
ɧɟɝɨ ɭ ɫɥɭɱɚʁɭ ɤɚɞɚ ʁɟ ɩɨɫɭɞɚ ɩɪɚɡɧɚ. ɇɟɧɚɞ ɫɟ ɡɚɦɢɫɥɢɨ ɢ ɡɚɤʂɭɱɢɨ ɞɚ ɧɚ ɨɫɧɨɜɭ ɨɜɢɯ ɩɨɞɚɬɚɤɚ ɦɨɠɟ 
ɨɞɪɟɞɢɬɢ ɝɭɫɬɢɧɭ ɦɚɬɟɪɢʁɚɥɚ ɨɞ ɤɨɝɚ ʁɟ ɤɨɰɤɢɰɚ ɧɚɩɪɚɜʂɟɧɚ. Кɚɤɨ ʁɟ ɬɨ ɭɪɚɞɢɨ ɢ ɤɨɥɢɤɭ ɜɪɟɞɧɨɫɬ ʁɟ 
ɞɨɛɢɨ? 
 

3. Чɚɦɚɰ ɤɨʁɢ ɩɥɨɜɢ ɭɡɜɨɞɧɨ ɤɨɫɬɚɧɬɧɨɦ ɛɪɡɢɧɨɦ čv  ɭ ɨɞɧɨɫɭ ɧɚ ɪɟɤɭ, ɩɪɨɥɚɡɢ ɩɨɪɟɞ ɞɟɛɥɚ ɤɨʁɟ ɧɨɫɢ 
ɪɟɤɚ. Ɉɞ ɬɨɝ ɬɪɟɧɭɬɤɚ, ɧɚɤɨɧ ʁɟɞɧɨɝ ɫɚɬɚ ɤɪɟɬɚʃɚ ɭɡɜɨɞɧɨ, ɱɚɦɚɰ ɦɟʃɚ ɫɦɟɪ ɢ ɤɪɟʄɟ ɫɟ ɧɢɡɜɨɞɧɨ 

ɧɟɩɪɨɦɟʃɟɧɨɦ ɛɪɡɢɧɨɦ čv , ɭ ɨɞɧɨɫɭ ɧɚ ɪɟɤɭ. ɉɨɫɥɟ ɢɡɜɟɫɧɨɝ ɜɪɟɦɟɧɚ ɱɚɦɚɰ ɫɬɢɠɟ ɞɟɛɥɨ ɤɨʁɟ ɩɥɭɬɚ 
ɪɟɤɨɦ, ɧɚ ɦɟɫɬɭ ɤɨʁɟ ʁɟ km10  ɧɢɡɜɨɞɧɨ ɨɞ ɦɟɫɬɚ ɧɚ ɤɨʁɟɦ ʁɟ ɫɪɟɨ ɩɪɜɢ ɩɭɬ ɞɟɛɥɨ, ɤɪɟʄɭʄɢ ɫɟ ɭɡɜɨɞɧɨ. 
Ɉɞɪɟɞɢɬɢ ɛɪɡɢɧɭ ɪɟɤɟ, rv , ɭ ɨɞɧɨɫɭ ɧɚ ɨɛɚɥɭ. Ɂɚɧɟɦɚɪɢɬɢ ɜɪɟɦɟ ɨɤɪɟɬɚʃɚ ɱɚɦɰɚ. 
  

4. Ⱦɭʃɚ ʁɟ ɡɚɦɨɥɢɥɚ ɫɜɨɝ ɨɰɚ ɞɚ ʁɨʁ ɨɤɪɟɱɢ ɫɨɛɭ. Кɚɤɨ ʁɟ ʃɟɧ ɨɬɚɰ ɮɢɡɢɱɚɪ, ɨɞɥɭɱɢɨ ʁɟ ɞɚ ɢɡɪɚɱɭɧɚ 
ɤɨɥɢɤɨ ɧɨɜɰɚ ɦɭ ʁɟ ɩɨɬɪɟɛɧɨ ɡɚ ɮɚɪɛɭ. Ɂɧɚɨ ʁɟ ɞɚ ɤɢɥɨɝɪɚɦ ɮɚɪɛɟ ɤɨɲɬɚ 100 ɞɢɧɚɪɚ ɢ ɞɚ ɩɪɟ ɭɩɨɬɪɟɛɟ, 

ɮɚɪɛɚ ɝɭɫɬɢɧɟ 3
1 g/cm 1,5 , ɦɨɪɚ ɞɚ ɫɟ ɪɚɡɛɥɚɠɢ ɜɨɞɨɦ ɝɭɫɬɢɧɟ 3

2 g/cm 1 , ɭ ɨɞɧɨɫɭ ɦɚɫɚ 

1:3: 21 mm , ɝɞɟ ʁɟ 1m  ɦɚɫɚ ɮɚɪɛɟ, ɚ 2m  ɦɚɫɚ ɜɨɞɟ. Ɍɚɤɨ ɧɚɩɪɚɜʂɟɧɚ ɫɦɟɲɚ ɫɟ ɧɚɧɨɫɢ ɧɚ ɡɢɞɨɜɟ ɢ 
ɩɥɚɮɨɧ ɭ ɫɥɨʁɭ ɞɟɛʂɢɧɟ mm5,0d . Ⱦɭʃɢɧ ɨɬɚɰ ʁɟ ɢɡɦɟɪɢɨ ɞɭɠɢɧɭ, m4a , ɲɢɪɢɧɭ m3b  ɢ ɜɢɫɢɧɭ 

m75.2c  ɫɨɛɟ. Ɍɚɤɨђɟ ʁɟ ɩɪɟɦɟɪɢɨ ɞɢɦɟɧɡɢʁɟ ɜɪɚɬɚ ɢ ɩɪɨɡɨɪɚ ɢ ɤɨɧɫɬɚɬɨɜɚɨ ɞɚ ɫɭ ɜɪɚɬɚ ɲɢɪɢɧɟ m 11 a  

ɢ ɜɢɫɢɧɟ m 21 h , ɞɨɤ ʁɟ ɩɪɨɡɨɪ ɞɢɦɟɧɡɢʁɚ m 5.12 a  ɢ m 5.12 h . ɇɚ ɨɫɧɨɜɭ ɨɜɢɯ ɩɨɞɚɬɚɤɚ Ⱦɭʃɢɧ ɨɬɚɰ 
ʁɟ ɢɡɪɚɱɭɧɚɨ ɤɨɥɢɤɨ ɧɨɜɰɚ ɦɭ ʁɟ ɩɨɬɪɟɛɧɨ ɡɚ ɮɚɪɛɭ. ɂɡɪɚɱɭɧɚʁɬɟ ɢ ɜɢ. 
 

5. Ɉɝʃɟɧ ɢ Ⱦɭɲɚɧ ɫɭ ɞɜɚ ɞɨɛɪɚ ɮɢɡɢɱɚɪɚ ɤɨʁɢ ɦɨɝɭ ɩɪɨɛɥɟɦɟ ɞɚ ɪɟɲɚɜɚʁɭ ɭ ɬɪɤɭ. ɍɩɪɚɜɨ ɫɭ ɬɨ ɢ 
ɩɨɤɭɲɚɥɢ, ɭɬɪɤɭʁɭʄɢ ɫɟ ɧɚ ɫɬɚɡɢ ɞɭɝɨʁ km5,1s , ɦɟɪɟʄɢ ɩɪɢɬɨɦ ɛɪɡɢɧɭ, ɜɪɟɦɟ ɢ ɩɪɟђɟɧɢ ɩɭɬ ɭ ɫɜɚɤɨɦ 
ɬɪɟɧɭɬɤɭ. Ɉɝʃɟɧ, ɤɨʁɢ ʁɟ ɛɪɠɢ, ɪɟɲɢɨ ʁɟ ɞɚ Ⱦɭɲɚɧɭ ɞɚ ɩɪɟɞɧɨɫɬ ɨɞ min1 . ɇɚɤɨɧ min1 ɬɪɱɚʃɚ 
ɧɟɩɪɨɦɟʃɟɧɨɦ ɛɪɡɢɧɨɦ 1v , Ɉɝʃɟɧ ɢɡɪɚɱɭɧɚɜɚ ɞɚ, ɚɤɨ ɧɚɫɬɚɜɢ ɨɜɨɦ ɛɪɡɢɧɨɦ, ɞɨ ɰɢʂɚ ɫɬɢɠɟ ɢɫɬɨɜɪɟɦɟɧɨ 
ɫɚ Ⱦɭɲɚɧɨɦ, ɤɨʁɢ ɬɪɱɢ ɤɨɧɫɬɚɧɬɧɨɦ ɛɪɡɢɧɨɦ 2v . ɍ ɬɨɦ ɬɪɟɧɭɬɤɭ ɩɨɜɟʄɚɜɚ ɛɪɡɢɧɭ ɡɚ m/s31 v  ɤɚɤɨ ɛɢ 
ɩɨɛɟɞɢɨ. Ⱦɭɲɚɧ ɭɜɢђɚ ɞɚ ʄɟ ɢɡɝɭɛɢɬɢ ɢ ɩɨɫɥɟɞʃɢɯ s 582 t  ɩɪɟ ɰɢʂɚ ɬɪɱɢ ɜɟʄɨɦ ɛɪɡɢɧɨɦ ɤɨʁɚ ɦɭ 
ɨɦɨɝɭʄɚɜɚ ɞɚ ɢɫɬɨɜɪɟɦɟɧɨ ɫɚ Ɉɝʃɟɧɨɦ ɩɪɨɬɪɱɢ ɤɪɨɡ ɰɢʂ. ɇɚ ɩɨɱɟɬɤɭ ɬɪɤɟ, Ⱦɭɲɚɧ ʁɟ ɢɡɪɚɱɭɧɚɨ ɞɚ ɦɭ ʁɟ 

ɭɤɭɩɧɨ ɩɨɬɪɟɛɧɨ min52 t , ɞɚ ɞɨ ɰɢʂɚ ɫɬɢɝɧɟ ɬɪɱɟʄɢ ɛɪɡɢɧɨɦ 2v . Кɚɤɨ ɫɬɟ ɢ ɜɢ ɞɨɛɪɢ ɮɢɡɢɱɚɪɢ, 
ɨɞɪɟɞɢɬɟ ɡɚ ɤɨɥɢɤɨ ʁɟ Ⱦɭɲɚɧ ɭɜɟʄɚɨ ɛɪɡɢɧɭ ɢ ɡɚ ɤɨʁɟ ɜɪɟɦɟ ɛɢ Ɉɝʃɟɧ ɫɬɢɝɚɨ ɞɨ ɰɢʂɚ ɩɪɟ Ⱦɭɲɚɧɚ, ɞɚ 
Ⱦɭɲɚɧ ɧɢʁɟ ɩɨɜɟʄɚɨ ɫɜɨʁɭ ɛɪɡɢɧɭ. 
                                                                                      

ɋɜɚɤɢ ɡɚɞɚɬɚɤ ɧɨɫɢ 20 ɩɨɟɧɚ. 

Ɂɚɞɚɬɤɟ ɩɪɢɩɪɟɦɢɨ: ɞɪ ȼɥɚɞɢɦɢɪ Ɇɚɪɤɨɜɢʄ, ɉɆɎ Кɪɚɝɭʁɟɜɚɰ 

Ɋɟɰɟɧɡɟɧɬɢ: ɉɪɨɮ. ɞɪ Ɇɢɪɨɫɥɚɜ ɇɢɤɨɥɢʄ, ɉɆɎ ɇɢɲ 

ɉɪɟɞɫɟɞɧɢɤ ɤɨɦɢɫɢʁɟ: ɉɪɨɮ. ɞɪ Ɇɢʄɨ Ɇɢɬɪɨɜɢʄ, Ɏɢɡɢɱɤɢ ɮɚɤɭɥɬɟɬ, Ȼɟɨɝɪɚɞ 

ɋɜɢɦ ɬɚɤɦɢɱɚɪɢɦɚ ɠɟɥɢɦɨ ɭɫɩɟɲɚɧ ɪɚɞ! 
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PАɁɊȿȾ 

Ⱦɪɭɲɬɜɨ ɮɢɡɢɱɚɪɚ ɋɪɛɢјɟ ȾɊɀАȼɇɂ ɇɂȼɈ 

ɒɚɛɚɰ 

09-10.04.2017. 

Ɇɢɧɢɫɬɚɪɫɬɜɨ ɩɪɨɫɜɟɬɟ, ɧɚɭɤɟ ɢ ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨјɚ 

Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢјɟ 

ɊȿɒȿЊА 
 

1. ɋɪɟɞʃɚ ɛɪɡɢɧɚ ɧɚ ɱɢɬɚɜɨɦ ɩɭɬɭ ɢɡɧɨɫɢ 
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ɦɨɠɟ ɫɟ ɨɞɪɟɞɢɬɢ ɞɚ ʁɟ min25
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[4+1ɩ]. ɍɤɭɩɧɚ ɞɭɠɢɧɚ ɫɬɚɡɟ ɢɡɧɨɫɢ km12s . ɋɪɟɞʃɚ 

ɛɪɡɢɧɚ ɧɚ ɩɪɜɨʁ ɩɨɥɨɜɢɧɢ ɩɭɬɚ ɢɡɧɨɫɢ 
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  [5ɩ], ɝɞɟ ʁɟ t  ɜɪɟɦɟ ɡɚ ɤɨʁɟ ɛɢɰɢɤɥɢɫɬɚ ɩɪɟђɟ ɞɪɭɝɭ 

ɱɟɬɜɪɬɢɧɭ ɱɢɬɚɜɟ ɫɬɚɡɟ. Кɚɤɨ ʁɟ  ɛɪɡɢɧɚ ɛɢɰɢɤɥɢɫɬɟ ɧɚ ɩɪɟɨɫɬɚɥɨɦ ɞɟɥɭ ɫɬɚɡɟ km/h6,21
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2. Ɍɟɠɢɧɨɦ ɩɪɚɡɧɟ ɩɨɫɭɞɟ ɦɚɫɟ m  ɨɩɪɭɝɚ ɫɟ ɢɫɬɟɠɟ ɡɚ ɞɭɠɢɧɭ l . Ɍɟɠɢɧɚ ɩɨɫɭɞɟ ɫɚ ɤɨɰɤɢɰɚɦɚ ɢɫɬɟɠɟ 

ɨɩɪɭɝɭ l2 , ɩɪɢɬɨɦ ɜɚɠɢ ɨɞɧɨɫ 
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[8ɩ], ɝɞɟ ʁɟ 'm  ɦɚɫɚ ɤɨɰɤɢɰɚ. ɋɥɟɞɢ ɞɚ ʁɟ 'mm  [3ɩ]. 

Ɂɚɩɪɟɦɢɧɚ ɤɨɰɤɢɰɚ ɢɡɧɨɫɢ 310aV   [4ɩ]. Ƚɭɫɬɢɧɭ ɦɚɬɟɪɢʁɚɥɚ ɤɨɰɤɢɰɟ ɞɨɛɢʁɚɦɨ ɤɚɨ 
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3. ɇɟɤɚ ɱɚɦɚɰ ɩɪɟɥɚɡɢ ɪɚɫɬɨʁɚʃɟ 1l  ɭɡɜɨɞɧɨ ɨɞ ɫɭɫɪɟɬɚ ɫɚ ɞɟɛɥɨɦ, ɢ ɡɚɬɢɦ ɪɚɫɬɨʁɚʃɟ l  ɧɢɡɜɨɞɧɨ ɞɨ 
ɫɭɫɪɟɬɚ ɫɚ ɞɟɛɥɨɦ. Ɂɚ ɬɨ ɜɪɟɦɟ ɞɟɛɥɨ ɤɨʁɟ ɩɥɭɬɚ ɪɟɤɨɦ ɩɪɟђɟ ɪɚɫɬɨʁɚʃɟ km102 l , ɬɚɤɨ ɞɚ ʁɟ 

21 lll  [2ɩ]. Ɇɨɠɟɦɨ ɩɢɫɚɬɢ 11rč )( ltvv   [4ɩ], 221r )( lttv   [4ɩ] ɢ 212rč )( lltvv   [4ɩ], ɝɞɟ ʁɟ 1t  

ɜɪɟɦɟ ɤɨʁɟ ɱɚɦɚɰ ɩɥɨɜɢ ɭɡɜɨɞɧɨ, ɚ 2t  ɜɪɟɦɟ ɤɨʁɟ ɱɚɦɚɰ ɩɥɨɜɢ ɧɢɡɜɨɞɧɨ. Кɨɦɛɢɧɨɜɚʃɟɦ ɝɨɪʃɢɯ 
ʁɟɞɧɚɱɢɧɚ ɞɨɛɢʁɚ ɫɟ )()()( 21r1rč2rč ttvtvvtvv   ɨɞɚɤɥɟ ʁɟ   012č  ttv , ɬʁ. h121  tt  [2ɩ]. Ȼɪɡɢɧɚ 
ɪɟɤɟ ɢɡɧɨɫɢ km/h5)/( 212r  ttlv  [3+1ɩ]. 
 

4. ɍɤɭɩɧɚ ɩɨɜɪɲɢɧɚ ɤɨʁɭ ɬɪɟɛɚ ɨɤɪɟɱɢɬɢ ɢɡɧɨɫɢ 2
2211 m25,4622  hahabcacabS [4ɩ]. Ɂɚɩɪɟɦɢɧɚ 

ɫɦɟɲɟ ɤɨʁɟ ʁɟ ɩɨɬɪɟɛɧɚ ɢɡɧɨɫɢ l1,23 SdV [3ɩ]. Кɚɤɨ ɫɟ ɨɜɚ ɫɦɟɲɚ ɫɚɫɬɨʁɢ ɨɞ ɛɨʁɟ ɡɚɩɪɟɦɢɧɟ 1V  ɢ ɜɨɞɟ 

ɡɚɩɪɟɦɢɧɟ 2V  ɦɨɠɟɦɨ ɩɢɫɬɚɬɢ 
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VVV  [5ɩ]. ɂɡ ɨɞɧɨɫɚ ɦɚɫɚ ɞɨɛɢʁɚ ɫɟ 3/12 mm  [3ɩ], ɩɚ ʁɟ 
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
Vm [3ɩ]. Ɍɨɥɢɤɨ ɮɚɪɛɟ ɢɡɧɨɫɢ 5,2312 ɞɢɧɚɪɚ[2ɩ].  

5. Ⱥɤɨ Ɉɝʃɟɧ ɬɪɱɢ ɛɪɡɢɧɨɦ 1v , ɞɨ ɰɢʂɚ ɛɢ ɫɬɢɝɚɨ ɢɫɬɨɜɪɟɦɟɧɨ ɤɚɞɚ ɢ Ⱦɭɲɚɧ ɤɨʁɢ ɬɪɱɢ ɛɪɡɢɧɨɦ 
m/s5/ 22  tsv  [2ɩ]. Ɉɝʃɟɧ ʁɟ ɤɪɟɧɭɨ min1t  ɤɚɫɧɢʁɟ, ɩɚ ʁɟ m/s25,6)/( 21  ttsv [3ɩ]. ɉɨɫɥɟ 

min1't ɬɪɱɚʃɚ Ɉɝʃɟɧ ɩɨɜɟʄɚɜɚ ɛɪɡɢɧɭ ɢ ɫɬɢɝɚɨ ɛɢ ɞɨ ɰɢʂɚ ɡɚ ɜɪɟɦɟ 1t  ɩɪɟ Ⱦɭɲɚɧɚ. Ɇɨɠɟɦɨ ɩɢɫɚɬɢ 

)')((' 12111 ttttvvtvs   [5ɩ], ɨɞɚɤɥɟ ʁɟ s4,58
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tttt  [2+1ɩ]. ȼɪɟɦɟ ɡɚ ɤɨʁɟ 

Ɉɝʃɟɧ ɩɪɨɥɚɡɢ ɤɪɨɰ ɰɢʂ ɢɡɧɨɫɢ s242' 121  ttt . Кɚɞɚ Ⱦɭɲɚɧ ɩɨɜɟʄɚ ɛɪɡɢɧɭ ɡɚ 2v  ɭ ɩɨɫɥɟɞʃɢɯ 
s 582 t , ɩɪɨɥɚɡɢ ɢɫɬɨɜɪɟɦɟɧɨ ɫɚ Ɉɝʃɟɧɨɦ ɤɪɨɡ ɰɢʂ ɡɚ ɭɤɭɩɧɨ ɜɪɟɦɟ ɬɪɱɚʃɚ 1't . Ɇɨɠɟɦɨ ɩɢɫɚɬɢ 

222221 )()'( tvvvtts  [4ɩ], ɨɞɚɤɥɟ ʁɟ m/s5
)'(

2

2

221
2 




 v
t

vtts
v [2+1ɩ]. 

 


