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1 Çàäàíèå �2 ïî ÄÌ â ïîòîêå Êðîõèíà À.Ë.

Ýëåìåíòû òåîðèè ÷èñåë

Àëãîðèòì øèôðîâàíèÿ ñ îòêðûòûì êëþ÷îì

1. Ëèöî A âûáèðàåò äâà ïðîñòûõ ÷èñëà. Íàïðèìåð, p = 23 è q = 41,
çàìåòèì, ÷òî ðåàëüíî ýòè ÷èñëà èìåþò íåñêîëüêî äåñÿòêîâ ðàçðÿäîâ.

2. Ëèöî A ïåðìíîæàåò ýòè ÷èñëà è ïîëó÷àåò pq = (23)(41) = 943.
943 ýòî è åñòü "îòêðûòûé êëþ÷ êîòîðûé ñîîáùàåòñÿ ëèöó B (è ïðî÷èì
æèòåëÿì íàøåé ïëàíåòû).

3. Ëèöî A òàêæå âûáèðàåò åùå îäíî ÷èñëî e, êîòîðîå äîëæíî áûòü
âçàèìíî ïðîñòûì ñ (p − 1)(q − 1). Â íàøåì ïðèìåðå, (p − 1)(q − 1) =
(22)(40) = 880, ïîýòîìó ïîäîéäåò e = 7. e òàêæå ÿâëÿåòñÿ ÷àñòüþ îòêðû-
òîãî êëþ÷à, ïîýòîìó B ïîëó÷àåò è çíà÷åíèå e.

4. Òåïåðü ëèöî B èìååò âñå íåîáõîäèìîå äëÿ øèôðîâàíèÿ ñâîåãî ñî-
îáùåíèÿ, íàïðàâëÿåìîãî A. Îíî áóäåò î÷åíü êîðîòêèì M = 35.

5. B âû÷èñëÿåò øèôðîòåêñò C = M e (mod N) = 357 (mod 943).
6. 357 = 64339296875 and 64339296875 (mod 943) = 545. Øèôðîòåêñò,

ò. å. ÷èñëî 545, B ïåðåñûëàåò A.
7. Ïîëó÷èâ åãî, A õî÷åò äåøèôðîâàòü 545. Äëÿ ýòîãî åìó òðåáóåòñÿ

òàêîå ÷èñëî d, ÷òî ed = 1 (mod (p−1)(q−1)), èëè â íàøåì ñëó÷àå, 7d = 1
(mod 880). Ðåøåíèå áóäåò d = 503, ïîñêîëüêó 7·503 = 3521 = 4(880)+1 =
1 (mod 880).

8. Äëÿ äåøèôðîâàíèÿ A äîëæåí âû÷èñëèòü Cd (mod N) = 545503

(mod 943). Íà ïåðâûé âçãëÿä ýòî ñîâåðøåííî ÷óäîâèùíîå âû÷èñëåíèå,
îäíàêî çàìåòèì, ÷òî 503 = 256+128+64+32+16+4+2+1 (ýòî âñåãî ëèøü
äâîè÷íàÿ çàïèñü ÷èñëà 503). Ïîýòîìó 545503 = 545256+128+64+32+16+4+2+1 =
545256545128 . . . 5451.

Çàìåòèì, ÷òî íàñ èíòåðåñóåò íå ñàìî ÷èñëî, à åãî çíà÷åíèå ïî (mod
943), ïîýòîìó ìû ìîæåì âû÷èñëÿòü âñå ïðîìåæóòî÷íûå çíà÷åíèÿ ïî ýòî-
ìó ìîäóëþ. Ýòîò òåõíè÷åñêèé ïðèåì íàçûâàþò "ïîñëåäîâàòåëüíîå âîç-
âåäåíèå â êâàäðàò è ñîñòîèò â òîì, ÷òî âîçâîäÿò â êâàäðàò 545, áåðóò
ðåçóëüòàò ïî ìîäóëþ, çàòåì ïîëó÷åííîå ÷èñëî ñíîâà âîçâîäÿò â êâàäðàò
è òàê ïîëó÷àþòñÿ âñå ñòåïåíè 2. Ôîðìàëüíûì îáîñíîâàíèåì ÿâëÿþòñÿ
èçâåñòíûå ñâîéñòâà ñðàâíåíèÿ. Ñ÷èòàåì, 5452 (mod 943) = 545 · 545 =
297025 (mod 943) = 923. Åùå ðàç: 5454 (mod 943) = (5452)2 (mod 943) =
923 · 923 = 851929 (mod 943) = 400, è òàê äàëåå. Ïîëó÷àåì òàáëèöó:
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545 mod 943= 545
5452 mod 943= 923
5454 mod 943= 400
5458 mod 943= 633
54516 mod 943= 857
54532 mod 943= 795
54564 mod 943= 215
545128 mod 943= 18
545256 mod 943= 324

Èòàê, 545503 (mod 943) = 324·18·215·795·857·400·923·545 (mod 943) =
35.

1.1 Êèòàéñêàÿ òåîðåìà îá îñòàòêàõ

Êèòàéñêàÿ òåîðåìà îá îñòàòêàõ (Chinese Remainder Theorem) ðàññìàòðè-
âàåò ñëåäóþùóþ çàäà÷ó. Ìû èùåì öåëîå ÷èñëî x, êîòîðîå ïðè äåëåíèè
íà 5 äàåò â îñòàòêå 4, ïðè äåëåíèè íà 8 äàåò â îñòàòêå 7, à ïðè äåëåíèè
íà 9 äàåò â îñòàòêå 3.

Èíà÷å ãîâîðÿ, òðåáóåòñÿ íàéòè ÷èñëî x ∈ N, êîòîðîå óäîâëåòâîðÿåò
ñèñòåìå ñðàâíåíèé

x = 4 (mod 5); (1)

x = 7 (mod 8); (2)

x = 3 (mod 9). (3)

Êîëè÷åñòâî ìîäóëåé ìîæåò áûòü ëþáûì, íî íèêàêàÿ ïàðà íå äîëæíà
èìåòü îáùèõ ìíîæèòåëåé.

Òåîðåìà. Äâà ñðàâíåíèÿ n ≡ n1 (mod m1) è n ≡ n2 (mod m2) ðàçðå-
øèìû òîëüêî, åñëè n1 ≡ n2 (mod gcd(m1, m2))

n = t ·m1 + n1 n = s ·m2 + n2.

t ·m1 − s ·m2 = n2 − n1. (4)

Ëåâàÿ ÷àñòü (4) äåëèòñÿ íà gcd(m1, m2), çíà÷èò äîëæíà äåëèòüñÿ è
ïðàâàÿ.

Âåðíåìñÿ ê ñèñòåìå (1), ðàçáåðåìñÿ, ïî÷åìó îäíèì èç ðåøåíèé áóäåò
÷èñëî

144 + 135 + 120. (5)
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144 ≡ 4 (mod 5), 5 | 120, 5 | 135.

Òî÷íî òàê æå 144 è 120 äåëÿòñÿ íà 8, à 135 äàåò â îñòàòêå 7.

135 = 16 · 8 + 7.

Íàêîíåö, è ïîñëåäíåå ñðàâíåíèå òàêæå óäîâëåòâîðÿåòñÿ, ïîñêîëüêó äâà
ñëàãàåìûõ äåëÿòñÿ íà 9, à 120 äàåò â îñòàòêå 3.

Èòàê, 399=144+135+120 ðåøåíèå ñèñòåìû ñðàâíåíèé. Ìîæíî ïîëó-
÷èòü è äðóãèå ðåøåíèÿ ïðèáàâëÿÿ k · 5 · 8 · 9 = 360 · k, ïîñêîëüêó íè îäíî
èç ñðàâíåíèé íå íàðóøàåòñÿ.

Ïîëó÷èòü ðåøåíèå (5) ìîæíî òàê. Ïåðåìíîæèì âòîðîé è òðåòèé ìî-
äóëè 8×9 = 72. Íàéäåì ÷èñëî, êðàòíîå ïîëó÷åííîìó è óäîâëåòâîðÿþùåå
ïåðâîìó ñðàâíåíèþ: 72×2 = 144. Òåïåðü ïåðåìíîæèì 5×9 = 45, âòîðîìó
ñðàâíåíèþ óäîâëåòâîðÿåò 45×3 = 135. Íàêîíåö, ïåðåìíîæàÿ ïåðâûå äâà
ìîäóëÿ,íàéäåì òðåòüå ÷èñëî: 5× 8× 3 = 120 ≡ 3 (mod 9).

Íåäîñòàòîê ðàññìîòðåííîé ìåòîäèêè � ïåðåáîð ìíîæèòåëåé äëÿ óäî-
âëåòâîðåíèÿ ñðàâíåíèÿì.

Îáùèé ìåòîä ðåøåíèÿ ñëåäóþùèé. Íàéòè x,

x ≡ xi (mod mi) äëÿ 1 < i < k. (6)

Ïîñòðîèì àëãîðèòì äëÿ âû÷èñëåíèÿ x. Ìû ðàññìîòðèì òîëüêî ñëó-
÷àé âçàèìíî ïðîñòûõ ìîäóëåé mi. Ïóñòü

M =
∏

1≤i≤k

mi è Mi = M/mi. (7)

Äëÿ ðàññìàòðèâàåìîãî ñëó÷àÿ gcd(Mi, mi) = 1, ∀mi, çíà÷èò, ñ ïîìî-
ùüþ ðàñøèðåííîãî àëãîðèòìà Åâêëèäà ìîæíî íàéòè òàêèå ai, ÷òî
ai ·Mi ≡ 1 (mod mi). Åñëè ïîëîæèòü

x =
∑
i

aiMixi, (8)

òî âñå ñðàâíåíèÿ (6) áóäóò óäîâëåòâîðÿòüñÿ. Äåéñòâèòåëüíî, ñðàâíå-
íèÿ ìîæíî ïî÷ëåííî ñêëàäûâàòü, ïîýòîìó ïî mod ml âñå ñëàãàåìûå (8),
êðîìå l-ãî, áóäóò ðàâíû íóëþ â ñèëó îïðåäåëåíèÿ (7).

Â ðàññìàòðèâàåìîì ïðèìåðå M = 5 · 8 · 9 = 360, M1 = 72, M2 =
45, M3 = 40. Àëãîðèòì Åâêëèäà äàåò a1 = 3, a2 = 5, a3 = 7. Èñêîìîå
÷èñëî

x = 4 · 3 · 72 + 7 · 5 · 45 + 3 · 7 · 40 = 3279 ≡ 39 (mod 5 · 8 · 9).
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Ìû îñòàíîâèëèñü íà ÷èñëå 39, êàê íàèìåíüøåì ïîëîæèòåëüíîì èç
âñåõ âîçìîæíûõ ðåøåíèé.
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1.2 Çàäà÷è ÈÄÇ 2013 ã.

Â îò÷åòå ïðèâîäèòü ïîäðîáíûé ïðîòîêîë ðåøåíèÿ çàäà÷è!Ñäàòü
îò÷åò âî âòîðíèê 26 ìàðòà 2013ã. Åñëè ÷òî-òî íå ðåøàåòñÿ � òàê è ïèøåì
â îò÷åòå!

Âàðèàíò �1

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 1232, 1672.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 428. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 2 (mod 8);

x = 2 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 11x+ 23y = 24.

Âàðèàíò �2

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 132, 210.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 76. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4.Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 2 (mod 7);

x = 2 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 15x+ 19y = 1.

Âàðèàíò �3

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 135, 82 11.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 637. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé
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x = 2 (mod 3);

x = 3 (mod 5);

x = 2 (mod 7).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 253x− 449y = 1.

Âàðèàíò �4

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 549, 387.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 354. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4.Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 1 (mod 4);

x = 2 (mod 3);

x = 3 (mod 5).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 53x+ 47y = 11.

Âàðèàíò �5

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 589, 343.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 249. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 4 (mod 7);

x = 5 (mod 11).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 38x+ 114y = 209.

Âàðèàíò �6

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 12606,6494.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
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3. Ðàñøèôðîâàòü ñîîáùåíèå 34. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 3);

x = 3 (mod 5);

x = 5 (mod 7).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 91x+ 117y = 156.

Âàðèàíò �7

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 297, 765.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 133. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 7 (mod 7);

x = 3 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 24x+ 81y = 6.

Âàðèàíò �8

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 1628, 3217.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 710. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 2 (mod 5);

x = 5 (mod 6);

x = 3 (mod 7).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 73x+ 151y = 3.

Âàðèàíò �9
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1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 469459, 519302.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 857. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 2 (mod 5);

x = 7 (mod 6);

x = 2 (mod 7).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 27x+ 78y = 12.

Âàðèàíò �10

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 73808, 30826.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 153. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 5 (mod 8);

x = 8 (mod 9).

Âàðèàíò �11

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 17937, 43351.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 90. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 5 (mod 7);

x = 8 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 165x+ 418y = 121.
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Âàðèàíò �12

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 1403, 1058.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 33. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 2 (mod 5);

x = 5 (mod 7);

x = 5 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 23x+ 18y = 4.

Âàðèàíò �13

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 36372, 147 220.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 298. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 2 (mod 5);

x = 5 (mod 7);

x = 8 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 39x+ 299y = 27.

Âàðèàíò �14

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 10140, 92274.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 414. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 11);

x = 5 (mod 13);

x = 8 (mod 9).
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5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 122x+ 129y = 156.

Âàðèàíò �15

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 420, 126.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 438. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 5 (mod 7);

x = 8 (mod 11).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 91x+ 117y = 156.

Âàðèàíò �16

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 126, 525.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 933. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 6);

x = 5 (mod 7);

x = 8 (mod 11).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 15x+19y = 1. Âàðèàíò �17
1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 529, 1541.

2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-
íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.

3. Ðàñøèôðîâàòü ñîîáùåíèå 48. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 2 (mod 5);

x = 5 (mod 7);

x = 7 (mod 9).
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5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 81x−48y = 33. Âàðèàíò �18
1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 1541, 1817.

2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-
íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.

3. Ðàñøèôðîâàòü ñîîáùåíèå 284. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 5 (mod 11);

x = 8 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 13x− 11y = 5.

Âàðèàíò �19

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 549, 493.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 753. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 5);

x = 5 (mod 7);

x = 6 (mod 9).

5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 81x− 48y = 33.

Âàðèàíò �20

1. Íàéòè ÍÎÄ è ÍÎÊ àëãîðèòìîì Åâêëèäà 1253, 252.
2. Íàéòè çíà÷åíèå ôóíêöèè Ýéëåðà îò ÷èñëà ääìì, ãäå ää � äâóçíà÷-

íàÿ äàòà, à ìì � äâóçíà÷íîå îáîçíà÷åíèå ìåñÿöà âàøåãî ðîæäåíèÿ.
3. Ðàñøèôðîâàòü ñîîáùåíèå 716. Ýëåìåíòû êëþ÷à RSA e = 7, p = 23, q = 41 .
4. Íàéòè íàèìåíüøåå ïîëîæèòåëüíîå ðåøåíèå ñèñòåìû ñðàâíåíèé

x = 3 (mod 4);

x = 5 (mod 7);

x = 8 (mod 11).
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5. Ðåøèòü â öåëûõ ÷èñëàõ óðàâíåíèå(èëè îáíàðóæèòü, ÷òî ìíîæåñòâî
ðåøåíèé ïóñòî) 23x+ 18y = 4.


