
ɏɣɢɣɥɛ   9 ɥɦɛɬɬ 
 

ɇɨɩɞɩɪɫɩɯɣɦɷɨɛя ɩɦɣɧɪɣɛɟɛ ɳɥɩɦɷɨɣɥɩɝ ɎɫɏɎ 2017, 2 ɸɭɛɪ 
 1 

Вɫɠɧя ɝɶɪɩɦɨɠɨɣя ɢɛɟɛɨɣɤ – 180 ɧɣɨɮɭ. ɇɛɥɬɣɧɛɦɷɨɩɠ ɥɩɦɣɲɠɬɭɝɩ ɜɛɦɦɩɝ – 100 
 
Зɛɟɛɨɣɠ 1. Пɩɬɦɠɟɨяя ɬɭɮɪɠɨɷ (20 ɜɛɦɦɩɝ) 
ɉɨɫɥɟɞɧɹɹ ɫɬɭɩɟɧɶ ɪɚɤɟɬɵ ɢɦɟɟɬ ɞɜɚ ɦɚɪɲɟɜɵɯ ɞɜɢɝɚɬɟɥɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɨɛɳɚɬɶ ɟɣ ɩɨɫɬɨɹɧɧɵɟ 
ɭɫɤɨɪɟɧɢɹ a1 ɢ a2, ɧɚɩɪɚɜɥɟɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɨ ɜɜɟɪɯ. ɉɟɪɜɵɣ ɞɜɢɝɚɬɟɥɶ ɪɚɫɫɱɢɬɚɧ ɧɚ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ t1, ɜɬɨɪɨɣ – t2, a1 > a2, t1 < t2. Дɜɢɝɚɬɟɥɢ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶɫɹ ɤɚɤ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɬɚɤ ɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. Кɚɤɨɣ ɩɨɪɹɞɨɤ ɜɤɥɸɱɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɫɥɟɞɭɟɬ ɜɵɛɪɚɬɶ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤ ɦɨɦɟɧɬɭ 
ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɟɣ ɪɚɤɟɬɚ ɩɨɞɧɹɥɚɫɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɭɸ ɜɵɫɨɬɭ? 

 

 

Зɛɟɛɨɣɠ 2. Вɩɟɩɨɛɞɫɠɝɛɭɠɦɷ (30 ɜɛɦɦɩɝ) 
ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɜ ɫɟɬɶ ɫ ɧɚɩɪɹɠɟɧɢɟɦ U ɧɚɤɨɩɢɬɟɥɶɧɨɝɨ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ, ɨɬɛɢɪɚɟɦɨɣ ɫ ɫɚɦɨɝɨ ɜɟɪɯɚ ɟɝɨ 
ɛɚɤɚ, ɧɚɱɢɧɚɟɬ ɪɚɫɬɢ ɧɟ ɫɪɚɡɭ, ɚ ɫɩɭɫɬɹ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ t0 ɩɨɫɥɟ 
ɦɨɦɟɧɬɚ ɜɤɥɸɱɟɧɢɹ. Иɫɩɨɥɶɡɭɹ ɝɪɚɮɢɤ, ɨɩɪɟɞɟɥɢɬɟ ɦɚɫɫɭ ɜɨɞɵ m ɜ 
ɛɚɤɟ ɢ ɤɨɧɟɱɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ TM ɨɬɛɢɪɚɟɦɨɣ ɠɢɞɤɨɫɬɢ ɫɩɭɫɬɹ 
ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɦɨɦɟɧɬɚ ɜɵɤɥɸɱɟɧɢɹ tE, ɡɚ ɤɨɬɨɪɨɟ 
ɭɫɬɚɧɨɜɢɬɫɹ ɬɟɩɥɨɜɨɟ ɪɚɜɧɨɜɟɫɢɟ. Ɉɛɵɱɧɵɣ ɧɚɤɨɩɢɬɟɥɶɧɵɣ 
ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɶ ɨɫɧɚɳɚɟɬɫɹ ɦɚɫɫɢɜɧɵɦ ɌЭɇ-ɨɦ 
(ɷɥɟɤɬɪɨɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟɦ), ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɞɧɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɢɦɟɸɳɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R. Вɟɫɶ ɛɚɤ ɫ ɜɨɞɨɣ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɧ ɢ 
ɝɟɪɦɟɬɢɱɟɧ. Ɍɟɩɥɨёɦɤɨɫɬɶ ɜɨɞɵ ɫɱɢɬɚɬɶ ɢɡɜɟɫɬɧɨɣ. 
 

 
Зɛɟɛɨɣɠ 3. Ɇɛɧɪɩɲɥɛ ɝ ɦɣɯɭɠ (25 ɜɛɦɦɩɝ) 
В ɤɚɛɢɧɟ ɥɢɮɬɚ ɤ ɩɨɬɨɥɤɭ ɩɨɞɜɟɲɟɧ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɦɚɹɬɧɢɤ (ɧɟɛɨɥɶɲɨɟ ɬɟɥɨ, ɧɚɩɪɢɦɟɪ, ɥɚɦɩɨɱɤɚ 
Иɥɶɢɱɚ ɧɚ ɧɟɪɚɫɬɹɠɢɦɨɦ ɧɟɜɟɫɨɦɨɦ ɩɪɨɜɨɞɟ). Ɇɚɹɬɧɢɤ ɨɬɤɥɨɧɢɥɢ ɧɚ 90° ɨɬ ɜɟɪɬɢɤɚɥɢ ɢ ɨɬɩɭɫɬɢɥɢ. В 
ɦɨɦɟɧɬ ɩɪɨɯɨɠɞɟɧɢɹ ɥɚɦɩɨɱɤɨɣ ɬɨɱɤɢ ɪɚɜɧɨɜɟɫɢɹ ɥɢɮɬ ɧɚɱɚɥ ɞɜɢɝɚɬɶɫɹ ɜɜɟɪɯ ɫ ɩɨɫɬɨɹɧɧɵɦ 
ɭɫɤɨɪɟɧɢɟɦ a. ɇɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɥɚɦɩɨɱɤɢ ɨɬ ɪɚɜɧɨɜɟɫɢɹ ɜ ɞɜɢɠɭɳɟɦɫɹ ɥɢɮɬɟ. 
 
 
Зɛɟɛɨɣɠ 4. Дɦɣɨɨɛя ɱɠɪɷ (25 ɜɛɦɦɩɝ) 
В ɫɩɟɰ. ɭɫɬɪɨɣɫɬɜɟ ɟɫɬɶ ɪɟɡɢɫɬɨɪɧɵɣ 20-ɬɢ 
ɡɜɟɧɧɵɣ ɞɟɥɢɬɟɥɶ – ɰɟɩɶ, ɫɨɞɟɪɠɚɳɚɹ 20 ɩɚɪ 
ɪɟɡɢɫɬɨɪɨɜ. ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɡɢɫɬɨɪɨɜ ɜ ɩɚɪɟ 
ɪɚɜɧɵ ɢ ɧɚɪɚɫɬɚɸɬ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɩɚɪɚɦɢ 
ɤɚɠɞɵɣ ɪɚɡ ɜ 10 ɪɚɡ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɪɟɞɵɞɭɳɟɣ ɩɚɪɵ. ɇɚɣɞɢɬɟ ɜɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɟɥɢɬɟɥɹ (ɦɟɠɞɭ ɬɨɱɤɚɦɢ А ɢ В).  
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ɂɛɟɛɨɣɠ 1. Ɉɠɩɡɣɟɛɨɨɶɤ ɪɩɝɩɫɩɭ (30 ɜɛɦɦɩɝ) 
Ⱦɜɚ ɤɨɫɦɢɱɟɫɤɢɯ ɬɟɥɚ ɫ ɦɚɫɫɚɦɢ 7 ɢ 10 т ɜɪɚɳɚɸɬɫɹ ɜɨɤɪɭɝ ɨɛɳɟɝɨ ɰɟɧɬɪɚ ɦɚɫɫ ɜɞɚɥɢ ɨɬ ɞɪɭɝɢɯ ɬɟɥ. В 
ɪɟɡɭɥɶɬɚɬɟ ɤɚɬɚɤɥɢɡɦɚ ɦɚɫɫɚ ɛɨɥɶɲɟɝɨ ɬɟɥɚ ɭɦɟɧɶɲɢɥɚɫɶ ɧɚ 30%. ɇɚ ɫɤɨɥɶɤɨ ɩɪɨɰɟɧɬɨɜ ɢɡɦɟɧɢɥɫɹ 
ɩɟɪɢɨɞ ɨɛɪɚɳɟɧɢɹ? 

 
 
ɂɛɟɛɨɣɠ 2. Ƀɧɪɠɫɬɥɣɤ ɥɫɠɤɬɠɫ (25 ɜɛɦɦɩɝ) 
ɋɟɝɨɞɧɹ ɫɭɳɟɫɬɜɭɟɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɝɪɭɲɟɤ ɫ 
“ɜɟɱɧɵɦ ɞɜɢɝɚɬɟɥɟɦ”. Ɉɞɧɚ ɢɡ ɧɢɯ – “ɇɚɫɬɨɥɶɧɵɣ 
ɂɦɩɟɪɫɤɢɣ ɡɜɟɡɞɧɵɣ ɤɪɟɣɫɟɪ”. Ɉɧ ɡɚɤɪɟɩɥɟɧ ɧɚ 
ɩɪɨɞɨɥɶɧɨɦ ɞɟɪɠɚɬɟɥɟ ɬɚɤ, ɱɬɨ ɦɨɠɟɬ ɫɜɨɛɨɞɧɨ 
ɜɪɚɳɚɬɶɫɹ ɜɨɤɪɭɝ ɨɫɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɬɨɱɤɭ О, 

ɜɵɩɨɥɧɹɹ ɮɢɝɭɪɭ ɜɵɫɲɟɝɨ ɩɢɥɨɬɚɠɚ ɩɨɞ ɧɚɡɜɚɧɢɟɦ 
“ɛɨɱɤɚ”. Вɧɭɬɪɢ ɤɪɟɣɫɟɪ ɪɚɡɞɟɥɟɧ ɧɚ 3 ɨɬɫɟɤɚ, ɤɚɤ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ ɫɩɪɚɜɚ. ɋɪɟɞɧɢɣ ɨɬɫɟɤ 
ɢɡɨɥɢɪɨɜɚɧ ɨɬ ɨɫɬɚɥɶɧɵɯ, ɚ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ 
ɫɨɟɞɢɧɟɧɵ ɬɪɭɛɤɨɣ. В ɧɢɠɧɢɣ ɨɬɫɟɤ ɧɚɥɢɬɨ “ɬɨɩɥɢɜɨ” – ɧɟɦɧɨɝɨ ɥɟɬɭɱɟɣ ɠɢɞɤɨɫɬɢ (ɷɮɢɪɚ). Ɋɚɫɤɪɚɲɟɧ 
ɤɪɟɣɫɟɪ ɜ ɱɟɪɧɵɣ ɢ ɛɟɥɵɣ ɰɜɟɬɚ, ɱɬɨɛɵ ɭɫɬɪɚɲɚɬɶ ɜɪɚɝɨɜ ɢ ɩɪɨɛɭɠɞɚɬɶ ɥɢɤɨɜɚɧɢɟ ɜ ɞɭɲɚɯ ɫɨɸɡɧɢɤɨɜ. 
ȿɫɥɢ ɢɝɪɭɲɤɭ ɩɨɫɬɚɜɢɬɶ ɧɚ ɫɨɥɧɰɟ, ɤɪɟɣɫɟɪ ɫɬɚɧɟɬ ɜɵɩɨɥɧɹɬɶ ɦɚɧɟɜɪɵ: ɩɟɪɟɜɨɪɚɱɢɜɚɬɶɫɹ ɜɜɟɪɯ-ɜɧɢɡ 
ɛɟɡ ɜɫɹɤɨɣ ɜɢɞɢɦɨɣ ɩɪɢɱɢɧɵ. Ɉɛɴɹɫɧɢɬɟ, ɩɨɱɟɦɭ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ. Ɉɬɤɭɞɚ ɨɧ ɛɟɪɟɬ ɷɧɟɪɝɢɸ ɞɥɹ ɫɜɨɟɝɨ 
ɜɪɚɳɟɧɢɹ? 
 

 

ɂɛɟɛɨɣɠ 3. Ɍɛɧɩɦёɭɩɜɩяɢɨɷ (20 ɜɛɦɦɩɝ) 
Ɂɚɦɟɱɚɥɢ ɥɢ Вɵ, ɱɬɨ ɟɫɥɢ ɩɪɢɝɧɭɬɶɫɹ ɜ ɬɨɬ ɦɨɦɟɧɬ, ɤɨɝɞɚ ɫɥɵɲɟɧ ɲɭɦ ɩɪɨɥɟɬɚɸɳɟɝɨ ɫɚɦɨɥёɬɚ, ɬɨ ɬɨɧ 
ɡɜɭɤɚ, ɤɨɬɨɪɵɣ ɜɵ ɫɥɵɲɢɬɟ, ɢɡɦɟɧɢɬɫɹ? Кɚɤ ɨɧ ɢɡɦɟɧɢɬɫɹ ɢ ɩɨɱɟɦɭ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ? 

 

 
ɂɛɟɛɨɣɠ 4: ɋɠɢɣɬɭɣɝɨɛя ɬɩɭɛ (25 ɜɛɦɦɩɝ) 
В ɞɨɫɤɭ ɜ ɜɟɪɲɢɧɚɯ ɩɪɚɜɢɥɶɧɨɝɨ ɲɟɫɬɢɭɝɨɥɶɧɢɤɚ ɜɛɢɬɵ ɲɟɫɬɶ ɝɜɨɡɞɟɣ. Вɫɟ ɝɜɨɡɞɢ ɩɨɩɚɪɧɨ ɫɨɟɞɢɧɟɧɵ 
ɪɟɡɢɫɬɨɪɚɦɢ ɫ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ R. ɇɚɣɞɢɬɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɝɜɨɡɞɹɦɢ. 


