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ɿʘʜʘʥʠʝ ˉ 1. ɺ ʦʜʥʦʡ ʠʟ ʩʭʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʜʣʷ ʩʦʦʙʱʝʥʠʷ ʩ ʯʠʩʣʦʚʳʤ ʦʙʨʘʟʦʤ h ʧʦʜʧʠʩʴ ʠʤʝʝʪ ʚʠʜ 

ʧʘʨʳ r, s, ʛʜʝ: 

 

s ſ k ĭ Ŀ (h + xr) mod 503, ʛʜʝ k ĭ ï ʯʠʩʣʦ, ʦʙʨʘʪʥʦʝ ʢ k ʧʦ ʤʦʜʫʣʶ 503. 

 

ɿʜʝʩʴ x ï ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ ʧʦʜʧʠʩʳʚʘʶʱʝʛʦ, k ï ʩʣʫʯʘʡʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʦʚʳʤ ʜʣʷ ʢʘʞʜʦʡ 

ʧʦʜʧʠʩʠ. 

 

ʀʟ-ʟʘ ʦʰʠʙʢʠ ʦʜʥʦ ʠ ʪʦ ʞʝ k ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʚʘʞʜʳ. ʇʦʣʫʯʝʥʳ ʜʚʝ ʧʦʜʧʠʩʠ ʩ ʦʜʠʥʘʢʦʚʳʤ r: 

ʧʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ: h = 91, r = 217, s = 480; 

ʚʪʦʨʦʝ ʩʦʦʙʱʝʥʠʝ: h = 377, r = 217, s = 423. 

 

ʅʘʡʜʠʪʝ ʩʝʢʨʝʪʥʳʡ ʢʣʶʯ x ʧʦ ʤʦʜʫʣʶ 503. 

ʉʪʦʠʤʦʩʪʴ ʟʘʜʘʥʠʷ: 5 

A. 9 
B. 51 
C. 145 
D. 289 
E. 318 
F. 353 

ʇʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ: E 

ʈʝʰʝʥʠʝ: 

ɿʘʧʠʰʝʤ ʜʚʘ ʩʨʘʚʥʝʥʠʷ: 

480 ſ k ĭ Ŀ (91 + 217x) mod 503. 

423 ſ k ĭ Ŀ (377 + 217x) mod 503. 

ʋʤʥʦʞʠʤ ʦʙʘ ʩʨʘʚʥʝʥʠʷ ʥʘ k: 

480k ſ 91 + 217x. 

423k ſ 377 + 217x. 

ɺʳʯʠʪʘʝʤ ʚʪʦʨʦʝ ʠʟ ʧʝʨʚʦʛʦ: 

57k ſ 91 ī 377 mod 503. 

91 ī 377 = ī286, ʯʪʦ ʧʦ ʤʦʜʫʣʶ 503 ʨʘʚʥʦ 217. 

ʇʦʣʫʯʘʝʤ: 

57k ſ 217 mod 503. 

ʆʙʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢ 57 ʧʦ ʤʦʜʫʣʶ 503 ʨʘʚʥʦ 353. 

k ſ (217 Ŀ 353) mod 503. 

k = 145. 

ʊʝʧʝʨʴ ʥʘʡʜʝʤ x ʠʟ ʧʝʨʚʦʛʦ ʩʨʘʚʥʝʥʠʷ: 

480 Ŀ 145 ſ (91 + 217x) mod 503. 

480 Ŀ 145 = 69600. 

69600 ʜʘʝʪ ʦʩʪʘʪʦʢ 186 ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 503. 

ɿʥʘʯʠʪ: 

186 ſ (91 + 217x) mod 503. 

217x ſ 186 ī 91 = 95. 

95 ʧʦ ʤʦʜʫʣʶ 503 ʨʘʚʥʦ 95. 

ʆʙʨʘʪʥʦʝ ʟʥʘʯʝʥʠʝ ʢ 217 ʧʦ ʤʦʜʫʣʶ 503 ʨʘʚʥʦ 51. 

x ſ (95 Ŀ 51) mod 503. 

(95 Ŀ 51) mod 503 = 4845 mod 503 = 318. 
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ɿʘʜʘʥʠʝ ˉ 2. ʇʘʨʦʣʴ ʩʦʩʪʦʠʪ ʠʟ 8 ʩʠʤʚʦʣʦʚ. ʂʘʞʜʳʡ ʩʠʤʚʦʣ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʘʣʬʘʚʠʪʘ ʠʟ 64 ʩʠʤʚʦʣʦʚ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʮʠʬʨʳ 0, 1, 2, 3, 4, 5, 6, 7, 8, 9). 

 

ʀʟ ʫʪʝʯʢʠ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

¶ ʥʘ ʧʦʟʠʮʠʷʭ 1, 4 ʠ 7 ʩʪʦʷʪ ʜʝʩʷʪʠʯʥʳʝ ʮʠʬʨʳ; 

¶ ʵʪʠ ʪʨʠ ʮʠʬʨʳ ʧʦʧʘʨʥʦ ʨʘʟʣʠʯʥʳ; 

¶ ʩʫʤʤʘ ʵʪʠʭ ʪʨʝʭ ʮʠʬʨ ʜʝʣʠʪʩʷ ʥʘ 3; 

¶ ʧʦʩʣʝʜʥʠʡ ʩʠʤʚʦʣ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʳʤ ʠ ʦʜʥʦʟʥʘʯʥʦ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʧʝʨʚʳʤ ʩʝʤʠ ʩʠʤʚʦʣʘʤ, ʪ.ʝ. ʜʣʷ 
ʣʶʙʳʭ ʧʝʨʚʳʭ ʩʝʤʠ ʩʠʤʚʦʣʦʚ ʧʦʣʫʯʘʝʪʩʷ ʨʦʚʥʦ ʦʜʠʥ ʜʦʧʫʩʪʠʤʳʡ ʩʠʤʚʦʣ ʠʟ ʪʦʛʦ ʞʝ ʘʣʬʘʚʠʪʘ. 

 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʠʤʚʦʣʘ ʪʘʢ ʞʝ ʩʪʘʣ ʠʟʚʝʩʪʝʥ ʠʟ ʫʪʝʯʢʠ. 

ʆʩʪʘʣʴʥʳʝ ʧʦʟʠʮʠʠ ʥʝ ʦʛʨʘʥʠʯʝʥʳ. ʇʦʟʠʮʠʠ ʥʫʤʝʨʫʶʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʥʘʯʠʥʘʷ ʩ 1. 

 

ʉʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ, ʯʪʦʙʳ ʪʦʯʥʦ ʧʦʜʦʙʨʘʪʴ ʧʘʨʦʣʴ ʩ ʫʯʝʪʦʤ ʵʪʠʭ 

ʩʚʝʜʝʥʠʡ? 

ʉʪʦʠʤʦʩʪʴ ʟʘʜʘʥʠʷ: 5 

A. 704 643 072 

B. 4 227 858 432 

C. 5 603 590 144 

D. 12 079 595 520 

E. 16 777 216 000 

F. F) 270 582 939 648 

ʇʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ: B 

ʈʝʰʝʥʠʝ: 

ʇʦʟʠʮʠʠ 2, 3, 5 ʠ 6 ʩʚʦʙʦʜʥʳ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʝʩʪʴ 64 ʚʘʨʠʘʥʪʘ. 

ʀʪʦʛʦ ʩʚʦʙʦʜʥʳʝ ʧʦʟʠʮʠʠ ʜʘʶʪ: 

64  = 16777216 ʚʘʨʠʘʥʪʦʚ. 

ʇʦʟʠʮʠʠ 1, 4 ʠ 7 ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ ʮʠʬʨʘʤʠ ʦʪ 0 ʜʦ 9, ʘ ʩʫʤʤʘ ʵʪʠʭ ʮʠʬʨ ʜʦʣʞʥʘ ʜʝʣʠʪʴʩʷ ʥʘ 3. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʪʘʪʢʠ ʮʠʬʨ ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ 3. 

ʆʩʪʘʪʦʢ 0 ʠʤʝʶʪ ʮʠʬʨʳ: 0, 3, 6, 9 ð ʚʩʝʛʦ 4 ʮʠʬʨʳ. 

ʆʩʪʘʪʦʢ 1 ʠʤʝʶʪ ʮʠʬʨʳ: 1, 4, 7 ð ʚʩʝʛʦ 3 ʮʠʬʨʳ. 

ʆʩʪʘʪʦʢ 2 ʠʤʝʶʪ ʮʠʬʨʳ: 2, 5, 8 ð ʚʩʝʛʦ 3 ʮʠʬʨʳ. 

ʉʫʤʤʘ ʪʨʝʭ ʦʩʪʘʪʢʦʚ ʜʝʣʠʪʩʷ ʥʘ 3 ʚ ʯʝʪʳʨʝʭ ʩʣʫʯʘʷʭ: 

0, 0, 0; 

1, 1, 1; 

2, 2, 2; 

0, 1, 2 ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ. 

ʉʯʠʪʘʝʤ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʪʨʦʡʢʠ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨ. 

ɼʣʷ ʦʩʪʘʪʢʦʚ 0, 0, 0: 

4 Ŀ 3 Ŀ 2 = 24. 

ɼʣʷ ʦʩʪʘʪʢʦʚ 1, 1, 1: 

3 Ŀ 2 Ŀ 1 = 6. 

ɼʣʷ ʦʩʪʘʪʢʦʚ 2, 2, 2: 

3 Ŀ 2 Ŀ 1 = 6. 

ɼʣʷ ʥʘʙʦʨʘ ʦʩʪʘʪʢʦʚ 0, 1, 2: 

ʚʳʙʦʨ ʮʠʬʨ ʜʘʝʪ 4 Ŀ 3 Ŀ 3 = 36 ʚʘʨʠʘʥʪʦʚ, 

ʧʦʨʷʜʦʢ ʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʧʝʨʝʩʪʘʚʠʪʴ 6 ʩʧʦʩʦʙʘʤʠ. 

ʇʦʣʫʯʘʝʤ: 

36 Ŀ 6 = 216. 

ɺʩʝʛʦ ʧʦʜʭʦʜʷʱʠʭ ʪʨʦʝʢ ʮʠʬʨ: 

24 + 6 + 6 + 216 = 252. 

ʇʦʩʣʝʜʥʠʡ ʩʠʤʚʦʣ ʥʝ ʧʝʨʝʙʠʨʘʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʦʜʥʦʟʥʘʯʥʦ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʧʝʨʚʳʤ ʩʝʤʠ ʩʠʤʚʦʣʘʤ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʧʨʦʚʝʨʷʝʤʳʭ ʧʘʨʦʣʝʡ: 

252 Ŀ 64  = 252 Ŀ 16 777 216 = 4 227 858 432. 

  



VI ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʣʠʤʧʠʘʜʘ ʧʦ ʬʠʥʘʥʩʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ | ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ | ʌʠʥʘʣʴʥʳʡ ʵʪʘʧ | 2026 

ɿʘʜʘʥʠʝ ˉ 3. ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʜʥʦʛʦ ʧʘʨʦʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 64 MiB ʧʘʤʷʪʠ ʥʘ ʦʜʥʫ 

ʧʦʧʳʪʢʫ ʠ ʟʘʥʠʤʘʝʪ 80 ʤʩ. 

 

ʋ ʘʪʘʢʫʶʱʝʛʦ ʝʩʪʴ 8 ʚʠʜʝʦʢʘʨʪ, ʫ ʢʘʞʜʦʡ ʧʦ 24 GiB ʧʘʤʷʪʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʯʠʩʣʫ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʧʦʧʳʪʦʢ ï ʦʙʲʝʤ ʜʦʩʪʫʧʥʦʡ ʧʘʤʷʪʠ. 

ɸʪʘʢʫʶʱʠʡ ʧʝʨʝʙʠʨʘʝʪ ʨʘʟʣʠʯʥʳʝ ʢʘʥʜʠʜʘʪʳ ʙʝʟ ʧʦʚʪʦʨʦʚ. 

 

ʇʘʨʦʣʴ ʨʘʚʥʦʤʝʨʥʦ ʚʳʙʨʘʥ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʤʝʨʦʤ 2 . ʉʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʛʘʜʘʪʴ 

ʧʘʨʦʣʴ ʟʘ 30 ʩʫʪʦʢ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʨʝʙʦʨʘ? ʆʪʚʝʪ ʦʢʨʫʛʣʠʪʴ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ. 

ʉʪʦʠʤʦʩʪʴ ʟʘʜʘʥʠʷ: 5 

A. 1,1% 

B. 4,5% 

C. 8,8% 

D. 9,1% 

E. 18,1% 

F. 72,4% 

ʇʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ: D 

ʈʝʰʝʥʠʝ: 

ʆʜʥʘ ʚʠʜʝʦʢʘʨʪʘ ʠʤʝʝʪ: 

24 GiB = 24 · 1024 MiB = 24 576 MiB. 

ʆʜʥʘ ʧʦʧʳʪʢʘ ʪʨʝʙʫʝʪ 64 MiB. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʦʜʥʦʡ ʚʠʜʝʦʢʘʨʪʝ: 

24 576 / 64 = 384 ʧʦʧʳʪʢʠ. 

ʆʜʥʘ ʧʦʧʳʪʢʘ ʜʣʠʪʩʷ 80 ʤʩ, ʟʥʘʯʠʪ ʦʜʠʥ ʩʣʦʪ ʜʝʣʘʝʪ: 

1 000 / 80 = 12,5 ʧʦʧʳʪʢʠ ʚ ʩʝʢʫʥʜʫ. 

ʆʜʥʘ ʚʠʜʝʦʢʘʨʪʘ: 

384 Ŀ 12,5 = 4 800 ʧʦʧʳʪʦʢ/ʩ. 

ɺʦʩʝʤʴ ʚʠʜʝʦʢʘʨʪ: 

4 800 Ŀ 8 = 38 400 ʧʦʧʳʪʦʢ/ʩ. 

ɿʘ 30 ʩʫʪʦʢ: 

30 Ŀ 24 Ŀ 3600 = 2 592 000 ʩʝʢʫʥʜ. 

ɺʩʝʛʦ ʧʦʧʳʪʦʢ: 

38 400 · 2 592 000 = 99 532 800 000. 

ʈʘʟʤʝʨ ʧʨʦʩʪʨʘʥʩʪʚʘ: 

2  = 1 099 511 627 776. 

ɺʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ ʧʨʠʤʝʨʥʦ: 

99 532 800 000 / 1 099 511 627 776 å 0,0905 å 9,1% 

  




