
 

 

Ƚɟɨɦɟɬɪɢя 
ɋȿɁɈɇ 6 – ɉȿɌɂ ɊɍɇȾ  

 
 

ɋɥɟɞ ɤɚɬɨ ɫɟ ɝɦɭɪɧɚ ɜ „ɞɴɥɛɢɧɢɬɟ“ ɧɚ ɚɥɝɟɛɪɚɬɚ, ɫɟɝɚ ɂɜɚɧɱɨ ɢɫɤɚ ɞɚ ɫɟ ɡɚɧɢɦɚɜɚ 
ɫ ɝɟɨɦɟɬɪɢɹ. 

ɂɜɚɧɱɨ ɢɦɚ ɞɚɞɟɧɢ N ɬɨɱɤɢ ɜ ɞɜɭɦɟɪɧɚ ɞɟɤɚɪɬɨɜɚ ɤɨɨɪɞɢɧɚɬɧɚ ɫɢɫɬɟɦɚ. ȼɴɪɯɭ 
ɜɫɹɤɚ ɟɞɧɚ ɨɬ ɬɹɯ ɬɨɣ ɦɨɠɟ ɞɚ ɩɪɢɥɚɝɚ ɫɥɟɞɧɢɬɟ ɨɩɟɪɚɰɢɢ: 

1. ɂɡɛɢɪɚɦɟ ɞɜɟ ɬɨɱɤɢ A ɢ B ɫ ɪɚɡɥɢɱɧɢ ɤɨɨɪɞɢɧɚɬɢ. ɂɡɜɴɪɲɜɚɦɟ ɯɨɦɨɬɟɬɢɹ ɧɚ 
ɬɨɱɤɚ B ɫ ɰɟɧɬɴɪ ɬɨɱɤɚ A ɢ ɤɨɟɮɢɰɢɟɧɬ ±2. ɉɪɢ ɬɚɡɢ ɯɨɦɨɬɟɬɢɹ ɜɟɤɬɨɪɴɬ ⃗⃗⃗⃗ܤܣ  ⃗ ɫɟ 
ɡɚɦɟɧɹ ɫ ɜɟɤɬɨɪ ܤܣ′⃗⃗⃗⃗⃗⃗  ⃗ = ݇. ⃗⃗⃗⃗ܤܣ  ⃗, ɤɴɞɟɬɨ k = ±2. Цɟɧɚɬɚ ɧɚ ɬɚɡɢ ɨɩɟɪɚɰɢɹ ɟ 1, ɚɤɨ     
k = 2, ɢ 6, ɚɤɨ k = -2. 

2. ɂɡɛɢɪɚɦɟ ɞɜɟ ɬɨɱɤɢ A ɢ B ɫ ɪɚɡɥɢɱɧɢ ɤɨɨɪɞɢɧɚɬɢ. ɇɟɤɚ g ɟ ɩɪɚɜɚɬɚ, 
ɨɩɪɟɞɟɥɟɧɚ ɨɬ A ɢ B. ɇɟɤɚ h ɟ ɩɪɚɜɚɬɚ, ɤɨɹɬɨ ɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ ɧɚ g ɢ ɦɢɧɚɜɚ 
ɩɪɟɡ B. Ɍɨɱɤɚ A ɫɟ ɩɪɟɦɚɯɜɚ ɢ ɫɟ ɫɴɡɞɚɜɚɬ ɧɨɜɢ ɞɜɟ ɬɨɱɤɢ. Ɍɟɡɢ ɬɨɱɤɢ ɫɚ 
ɪɚɡɩɨɥɨɠɟɧɢ ɜɴɪɯɭ h ɢ ɫɚ ɧɚ ɪɚɡɫɬɨɹɧɢɟ 2.d ɨɬ ɬɨɱɤɚ B, ɤɴɞɟɬɨ d ɟ 
ɪɚɡɫɬɨɹɧɢɟɬɨ ɦɟɠɞɭ A ɢ B. Цɟɧɚɬɚ ɧɚ ɬɚɡɢ ɨɩɟɪɚɰɢɹ ɟ 3. 

 
3. Ⱦɚɞɟɧ ɟ ɫɬɟɤ ɫ ɬɨɱɤɢ. Ɉɩɟɪɚɰɢɹɬɚ ɫɟ ɫɴɫɬɨɢ ɜ ɬɨɜɚ ɞɚ ɢɡɛɟɪɟɦ ɬɨɱɤɚ, ɤɨɹɬɨ ɞɚ 

ɡɚɦɟɧɢɦ ɫ ɬɚɡɢ ɧɚ ɜɴɪɯɚ ɞɚ ɫɬɟɤɚ. ɋɥɟɞ ɬɨɜɚ ɬɨɱɤɚɬɚ ɧɚ ɜɴɪɯɚ ɫɟ ɩɪɟɦɚɯɜɚ ɨɬ 
ɫɬɟɤɚ. Ɇɨɠɟɦ ɞɚ ɢɡɜɴɪɲɜɚɦɟ ɬɨɜɚ, ɞɨɤɚɬɨ ɫɬɟɤɴɬ ɧɟ ɟ ɩɪɚɡɟɧ. Цɟɧɚɬɚ ɧɚ ɬɚɡɢ 
ɨɩɟɪɚɰɢɹ ɟ 15. 

Цɟɥɬɚ ɧɚ ɂɜɚɧɱɨ ɟ, ɩɪɢɥɚɝɚɣɤɢ ɬɟɡɢ ɨɩɟɪɚɰɢɢ, ɞɚ ɪɚɡɩɨɥɨɠɢ ɬɨɱɤɢɬɟ ɜɴɡɦɨɠɧɨ 
ɧɚɣ-ɛɥɢɡɨ ɟɞɧɚ ɞɨ ɞɪɭɝɚ. Ɂɚ ɞɚ ɨɩɪɟɞɟɥɢɦ ɩɨɧɹɬɢɟɬɨ „ɛɥɢɡɨɫɬ“, ɡɚɞɚɜɚɦɟ ɴɝɴɥ α ɢ 
ɧɚɦɢɪɚɦɟ ɞɜɟ ɭɫɩɨɪɟɞɧɢ ɩɪɚɜɢ, ɫɤɥɸɱɜɚɳɢ ɫ ɨɫɬɚ Ox ɴɝɴɥ α, ɬɚɤɢɜɚ, ɱɟ ɜɫɢɱɤɢ ɬɨɱɤɢ 
ɫɟ ɧɚɦɢɪɚɬ ɦɟɠɞɭ ɬɹɯ ɢ ɬɨɜɚ ɫɚ ɩɪɚɜɢɬɟ ɧɚ ɦɢɧɢɦɚɥɧɨ ɪɚɡɫɬɨɹɧɢɟ ɟɞɧɚ ɨɬ ɞɪɭɝɚ ɫ 
ɬɨɜɚ ɫɜɨɣɫɬɜɨ. 

ɇɚ ɞɨɥɧɚɬɚ ɫɯɟɦɚ ɦɨɠɟɦ ɞɚ ɜɢɞɢɦ ɩɪɢɦɟɪ ɡɚ ɬɚɤɢɜɚ ɩɪɚɜɢ ɩɪɢ α = π / 4. 
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Ⱦɚɞɟɧɚɬɚ ɪɚɜɧɢɧɚ ɟ ɩɪɚɜɨɴɝɴɥɧɢɤ ɫ ɞɨɥɟɧ ɥɹɜ ɴɝɴɥ (0, 0) ɢ ɝɨɪɟɧ ɞɟɫɟɧ ɴɝɴɥ 
(1000, 700) ɢ ɩɪɢ ɨɩɟɪɚɰɢɢ 1 ɢ 2 ɦɨɠɟɦ ɞɚ ɩɨɥɭɱɢɦ ɬɨɱɤɚ, ɢɡɥɢɡɚɳɚ ɨɬ ɧɟɹ. ɋɥɟɞ ɤɚɬɨ 
ɬɨɱɤɚ ɢɡɥɟɡɟ ɨɬ ɪɚɜɧɢɧɚɬɚ, ɬɹ „ɢɡɱɟɡɜɚ“ ɢ ɜɟɱɟ ɧɟ ɫɟ ɪɚɡɝɥɟɠɞɚ. Ɍɨɜɚ ɨɛɚɱɟ ɞɨɛɚɜɹ 
ɧɚɤɚɡɚɬɟɥɧɢ ɬɨɱɤɢ ɤɴɦ ɪɟɡɭɥɬɚɬɚ. Ɇɚɤɫɢɦɚɥɧɢɹ ɛɪɨɣ ɢɡɥɟɡɥɢ ɬɨɱɤɢ ɟ 20. 

ɂɜɚɧɱɨ ɢɫɤɚ ɨɬ ȼɚɫ ɞɚ ɨɩɢɲɟɬɟ ɫɬɪɚɬɟɝɢɹ ɡɚ ɩɪɢɥɚɝɚɧɟ ɧɚ ɨɩɟɪɚɰɢɢɬɟ, ɤɨɹɬɨ ɞɚ 
ɩɨɥɭɱɚɜɚ ɦɢɧɢɦɚɥɟɧ ɪɟɡɭɥɬɚɬ. Ɋɟɡɭɥɬɚɬɴɬ ɩɨɥɭɱɚɜɚɦɟ ɩɨ ɫɥɟɞɧɢɹ ɧɚɱɢɧ: ݐ݈ݑݏ݁ݎ = ʹ5ቆ݀𝑖ݐݏ + ଵଵ ቀଶቁ௫ ሺ݀𝑖ݐݏ + ͳሻቇ + ܿ𝑜ݐݏ ∗ ௗ𝑖௦௧+ଵ5 , 

ɤɴɞɟɬɨ dist ɟ ɪɚɡɫɬɨɹɧɢɟɬɨ ɦɟɠɞɭ ɩɪɚɜɢɬɟ, cost ɟ ɰɟɧɚɬɚ ɧɚ ɢɡɩɨɥɡɜɚɧɢɬɟ 
ɨɩɟɪɚɰɢɢ, x ɟ ɛɪɨɹɬ ɢɡɥɟɡɥɢ ɬɨɱɤɢ, e ɟ ɤɨɧɫɬɚɧɬɚ 2,71. 

 

ȼɯɨɞ 

Ɉɬ ɩɴɪɜɢɹ ɪɟɞ ɧɚ ɮɚɣɥɚ geometry.in ɫɟ ɜɴɜɟɠɞɚ ɰɹɥɨɬɨ ɱɢɫɥɨ N – ɛɪɨɹɬ ɧɚ 
ɬɨɱɤɢɬɟ. Ɉɬ ɫɥɟɞɜɚɳɢɬɟ N ɪɟɞɚ ɫɟ ɜɴɜɟɠɞɚ ɩɨ ɟɞɧɚ ɞɜɨɣɤɚ ɰɟɥɢ ɱɢɫɥɚ – ɤɨɨɪɞɢɧɚɬɢɬɟ 
ɧɚ ɩɨɪɟɞɧɚɬɚ ɬɨɱɤɚ. ɇɚ ɧɨɜ ɪɟɞ ɜɴɜ ɮɚɣɥɚ ɟ ɡɚɩɢɫɚɧɨ ɱɢɫɥɨɬɨ M – ɛɪɨɹɬ ɧɚ ɬɨɱɤɢɬɟ ɜ 
ɫɬɟɤɚ. ɋɥɟɞɜɚɳɢɬɟ M ɪɟɞɚ ɨɩɢɫɜɚɬ ɤɨɨɪɞɢɧɚɬɢɬɟ ɧɚ ɬɨɱɤɢɬɟ ɜ ɫɬɟɤɚ – ɩɨ ɞɜɟ ɰɟɥɢ 
ɱɢɫɥɚ ɧɚ ɪɟɞ. Ɋɟɞɴɬ ɧɚ ɬɨɱɤɢɬɟ ɫɴɨɬɜɟɬɫɬɜɚ ɧɚ ɪɟɞɚ ɢɦ ɨɬɞɨɥɭ ɧɚɝɨɪɟ ɜ ɫɬɟɤɚ. 

Иɡɯɨɞ 

ɇɚ ɩɴɪɜɢɹ ɪɟɞ ɧɚ ɢɡɯɨɞɧɢɹ ɮɚɣɥ geometry.out ɢɡɜɟɞɟɬɟ ɛɪɨɹɬ ɧɚ ɨɩɟɪɚɰɢɢɬɟ, 
ɤɨɢɬɨ ɪɟɲɟɧɢɟɬɨ ȼɢ ɳɟ ɢɡɜɴɪɲɢ (ɧɟ ɬɪɹɛɜɚ ɞɚ ɩɪɟɜɢɲɚɜɚ 10 000). 

ȼɫɹɤɚ ɨɩɟɪɚɰɢɹ ɨɩɢɲɟɬɟ ɧɚ ɨɬɞɟɥɟɧ ɪɟɞ ɜ ɫɥɟɞɧɢɹ ɮɨɪɦɚɬ: <ɧɨɦеɪ ɧа 
ɨɩеɪаɰията> <кɨефиɰиеɧт> <ɩъɪва тɨɱка> <втɨɪа тɨɱка>. ɉɨɥɟɬɨ кɨефиɰиеɧт ɫɟ 
ɢɡɩɨɥɡɜɚ ɫɚɦɨ ɩɪɢ ɨɩɟɪɚɰɢɹ 1, ɚ ɩɪɢ ɨɩɟɪɚɰɢɹ 3 ɧɹɦɚɦɟ ɩɨɥɟ втɨɪа тɨɱка. ɉɨɥɟɬɚɬɚ 
ɩъɪва тɨɱка ɢ втɨɪа тɨɱка ɩɪɟɞɫɬɚɜɥɹɜɚɬ ɞɜɨɣɤɚ ɤɨɨɪɞɢɧɚɬɢ.  

ɇɚ ɩɨɫɥɟɞɧɢɹ ɪɟɞ ɢɡɜɟɞɟɬɟ ɞɪɨɛɧɨ ɱɢɫɥɨ α ɦɟɠɞɭ 0 ɢ π – ɴɝɴɥɴɬ, ɤɨɣɬɨ ɢɡɛɢɪɚɬɟ 
ɡɚ ɩɪɚɜɢɬɟ (ɜ ɪɚɞɢɚɧɢ). Ɉɬɩɟɱɚɬɚɣɬɟ ɱɢɫɥɨɬɨ ɫ ɧɟ ɩɨɜɟɱɟ ɨɬ 8 ɡɧɚɤɚ ɨɛɳɨ. 

 

Оɰɟɧяɜɚɧɟ 

Щɟ ɩɨɥɭɱɢɬɟ 0 ɬɨɱɤɢ, ɚɤɨ: 

 ɉɪɢ ɨɩɟɪɚɰɢɢɬɟ ɩɨɥɭɱɢɬɟ ɩɨɜɟɱɟ ɨɬ 20 ɢɡɥɢɡɚɳɢ ɬɨɱɤɢ; 
 ɂɡɜɴɪɲɢɬɟ ɩɨɜɟɱɟ ɨɬ 10 000 ɨɩɟɪɚɰɢɢ; 
 ɉɪɢɥɨɠɢɬɟ ɧɹɤɨɹ ɨɬ ɨɩɟɪɚɰɢɢɬɟ ɜɴɪɯɭ ɧɟɫɴɳɟɫɬɜɭɜɚɳɚ ɢɥɢ ɢɡɥɹɡɥɚ 

ɬɨɱɤɚ; 
 ɇɟ ɫɩɚɡɢɬɟ ɮɨɪɦɚɬɚ ɧɚ ɢɡɯɨɞɚ. 

 

ȼ ɩɪɨɬɢɜɟɧ ɫɥɭɱɚɣ ɳɟ ɩɨɥɭɱɢɬɟ ͳͲͲ. ቀ 𝑖𝑆+ଵ௬௨𝑆+ଵቁଶ
 ɩɪɨɰɟɧɬɚ ɨɬ ɬɨɱɤɢɬɟ, 

ɩɪɟɞɜɢɞɟɧɢ ɡɚ ɫɴɨɬɜɟɬɧɢɹ ɬɟɫɬ. Ⱦɟɮɢɧɢɪɚɦɟ yourScore ɤɚɬɨ ɪɟɡɭɥɬɚɬɴɬ, ɤɨɣɬɨ 
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ɟ ɩɨɥɭɱɢɥɚ ȼɚɲɚɬɚ ɩɪɨɝɪɚɦɚ ɧɚ ɫɴɨɬɜɟɬɧɢɹ ɬɟɫɬ, ɚ minScore ɤɚɬɨ ɧɚɣ-ɦɚɥɤɢɹ 
ɪɟɡɭɥɬɚɬ, ɤɨɣɬɨ ɟ ɩɨɥɭɱɢɥɚ ɧɹɤɨɹ ɨɬ ɩɪɨɝɪɚɦɢɬɟ ɧɚ ɭɱɚɫɬɧɢɰɢɬɟ ɧɚ ɬɨɡɢ ɬɟɫɬ. 

 

Оɝɪɚɧɢɱɟɧɢя 

Ȼɪɨɹɬ ɧɚ ɬɨɱɤɢɬɟ ɜ ɪɚɜɧɢɧɚɬɚ ɧɟ ɧɚɞɜɢɲɚɜɚ 100; 
Ȼɪɨɹɬ ɧɚ ɬɨɱɤɢɬɟ ɜ ɫɬɟɤɚ ɧɟ ɧɚɞɜɢɲɚɜɚ 20; 
ȼɫɹɤɚ ɬɨɱɤɚ ɢɦɚ ɰɟɥɨɱɢɫɥɟɧɢ ɤɨɨɪɞɢɧɚɬɢ, ɩɨɩɚɞɚɳɢ ɜ ɪɚɜɧɢɧɚɬɚ; 

ɉɨɡɜɨɥɟɧɢ ɫɚ ɧɚɣ-ɦɧɨɝɨ 20 ɢɡɥɢɡɚɳɢ ɬɨɱɤɢ; 
ɉɨɡɜɨɥɟɧɢ ɫɚ ɧɚɣ-ɦɧɨɝɨ 10 000 ɨɩɟɪɚɰɢɢ. 

Оɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɪɟɦɟ: 5 ɫɟɤ 

Оɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɚɦɟɬ: 256 MB 

 

Оɫɨɛɟɧɨɫɬɢ ɧɚ ɬɟɫɬɨɜɟɬɟ 

ȼ ɱɚɫɬ ɨɬ ɬɟɫɬɨɜɟɬɟ ɬɨɱɤɢɬɟ ɫɚ ɝɟɧɟɪɢɪɚɧɢ ɩɪɨɢɡɜɨɥɧɨ, ɚ ɜ ɞɪɭɝɢ ɬɨɱɤɢɬɟ ɫɚ 
ɪɚɡɞɟɥɟɧɢ ɧɚ ɝɪɭɩɢ. Ƚɪɭɩɢɬɟ ɫɚ ɫɬɪɭɩɜɚɧɢɹ ɨɬ ɬɨɱɤɢ, ɤɚɬɨ ɜ ɩɪɨɫɬɪɚɧɫɬɜɚɬɚ 
ɦɟɠɞɭ ɝɪɭɩɢɬɟ ɧɹɦɚ ɬɨɱɤɢ. Ɍɨɱɤɢɬɟ ɜ ɫɬɟɤɚ ɫɚ ɝɟɧɟɪɢɪɚɧɢ ɩɪɨɢɡɜɨɥɧɨ. 

Ȼɪɨɣ 
ɬɟɫɬɨɜɟ 

ȼɢɞ ɬɟɫɬɨɜɟ Ȼɪɨɣ ɝɪɭɩɢ 

Ȼɪɨɣ 
ɬɨɱɤɢ ɜ 

ɪɚɜɧɢɧɚɬɚ 

Ȼɪɨɣ ɬɨɱɤɢ 
ɜ ɫɬɟɤɚ 

5 ɉɪɨɢɡɜɨɥɧɨ - 15 5 

15 ɉɪɨɢɡɜɨɥɧɨ - 25 10 

10 ɉɪɨɢɡɜɨɥɧɨ - 30 10 

10 ɉɨ ɝɪɭɩɢ 5 30 10 

10 ɉɨ ɝɪɭɩɢ 7 50 10 

10 ɉɪɨɢɡɜɨɥɧɨ - 60 10 

15 ɉɨ ɝɪɭɩɢ 5 90 15 

15 ɉɨ ɝɪɭɩɢ 10 100 20 

10 ɉɪɨɢɡɜɨɥɧɢ - 100 20 
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ȼɢɡɭɚɥɢɡɚɬɨɪ 

ȼ ɫɬɪɚɧɢɰɚɬɚ ɫɴɫ ɡɚɞɚɱɢɬɟ ɦɨɠɟɬɟ ɞɚ ɧɚɦɟɪɢɬɟ ɩɪɨɝɪɚɦɚ, ɤɨɹɬɨ ɫɢɦɭɥɢɪɚ 
ɜɢɡɭɚɥɧɨ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ ȼɚɲɟɬɨ ɪɟɲɟɧɢɟ, ɩɪɢɞɪɭɠɟɧɚ ɨɬ ɢɧɫɬɪɭɤɰɢɢ ɡɚ 
ɩɨɥɡɜɚɧɟ. Ɍɚɦ ɦɨɠɟɬɟ ɞɚ ɨɬɤɪɢɟɬɟ ɢ ɩɪɢɦɟɪɟɧ ɬɟɫɬ. 
 


