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ÏÐÈÌÅÐÛ ÇÀÄÀÍÈÉ ÏÅÐÂÎÃÎ ÒÓÐÀ ÓÍÈÂÅÐÑÈÀÄÛ

1. Âû÷èñëèòå ïðåäåë

lim
x→0

tg3 2x

x∫
0.1

3 dt

3t5 − t4
.

2. Ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a ìàòðèöà

A =

1 a 2

2 a 1

3 1 1


èìååò ðàíã, ðàâíûé 2?

3. Ìû çíàåì ÷èñëà Ôèáîíà÷÷è: 1, 1, 2, 3, 5, 8, 13, 21... Îíè îïðåäåëÿþòñÿ ðåêóððåíòíûì ñîîòíîøåíèåì:

Fn = Fn−1 + Fn−2, F0 = F1 = 1.

Íàïèøèòå ïðîãðàììó, êîòîðàÿ íàõîäèò ïîñëåäíþþ öèôðó n-ãî ÷èñëà Ôèáîíà÷÷è.
Âî âõîäíîì ôàéëå INPUT.TXT çàïèñàíî îäíî íàòóðàëüíîå ÷èñëî n 6 108. Â âûõîäíîé ôàéë OUTPUT.TXT
íåîáõîäèìî âûâåñòè îäíî ÷èñëî � ïîñëåäíþþ öèôðó ÷èñëà Fn. ßçûê ïðîãðàììèðîâàíèÿ - C.

4. Âû÷èñëèòå çíà÷åíèå âûðàæåíèÿ 216 · y(2) + 5, ãäå y(x) � ðåøåíèå çàäà÷è Êîøè

x2y′′ + 6xy′ + 6y = 0, y(1) = 1, y′(1) = −2.
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5. Íàéäèòå êîëè÷åñòâî ðåøåíèé óðàâíåíèÿ x& y = x→ z.

6. Äàíû äâå óðíû: â ïåðâîé 7 áåëûõ øàðîâ è 3 ÷¼ðíûõ, âî âòîðîé 5 áåëûõ øàðîâ è 5 ÷¼ðíûõ. Îäíà èç
óðí âûáèðàåòñÿ íàóãàä (âåðîÿòíîñòü âûáîðà êàæäîé èç óðí 1/2) è îòòóäà âûíèìàåòñÿ øàð.
Øàð áåëûé. Êàêîâà âåðîÿòíîñòü, ÷òî áûëà âûáðàíà ïåðâàÿ óðíà?

7. Àïïðîêñèìèðóéòå âòîðóþ ïðîèçâîäíóþ y′′(0) ôóíêöèè y(x) â òî÷êå x = 0 ðàçíîñòíûì îòíîøåíèåì,
èñïîëüçóÿ çíà÷åíèå y(x) â óçëàõ òðåõòî÷å÷íîãî øàáëîíà x1 = −h/3, x2 = 0, x3 = 2h/3. Âû÷èñëèòå
çíà÷åíèå ðàçíîñòíîãî îòíîøåíèÿ (ïðèáëèæåííîå çíà÷åíèå y′′(0)) äëÿ y(x) = x3 ïðè h = 0.03.

8. Íàéäèòå ìèíèìàëüíîå t > 0, ïðè êîòîðîì u(1, t) = u(1, 0), åñëè u(x, t) ÿâëÿåòñÿ ðåøåíèåì çàäà÷èutt = uxx, x, t ∈ R;

u(x, 0) = sin
πx

2
, ut(x, 0) = 0, x ∈ R.

Îòâåò îêðóãëèòå äî ñîòûõ (âòîðîãî çíàêà ïîñëå çàïÿòîé).

Îòâåòû:
1. 8.
2. 0,75.
4. 59.
5. 2.
6. 7/12.
7. 0,02.
8. 4.
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