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Çàäà÷à 3. Ðàññìîòðèì óðàâíåíèå
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Îòâåò: 3 ÷àñà.Çàäà÷à 4:Ðàññìîòðèì óðàâíåíèå:
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C4 ìîæíî íàéòè èç íà÷àëüíûõ óñëîâèé, è îíà ñîîòâåòñòâóåò ôîðìóëå èç çàäà÷è 2.



2. Óðàâíåíèÿ ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè.Îïðåäåëåíèå 1. Äèôôåðåíöèàëüíîå óðàâíåíèå âèäà y′ = f(x)g(y) íàçûâàåòñÿ óðàâ-íåíèåì ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè.Íå êàæäîå óðàâíåíèå ìîæíî ïðåäñòàâèòü â òàêîì âèäå. Íàïðèìåð, óðàâíåíèå y′ = y+xíå ÿâëÿåòñÿ òàêîâûì.1) Ïóñòü åñòü òàêàÿ òî÷êà y0 ∈ D(g), ÷òî g(y0) = 0. Òîãäà ôóíêöèÿ y = y0 ÿâëÿåòñÿðåøåíèåì ýòîãî óðàâíåíèÿ, ò. ê. y′ = 0, è g(y) = 0.2) Ðàññìîòðèì Ω = {(x; y)} ⊂ D(f) × D(g) òàêèå, ÷òî g(y) 6= 0. Â ýòîé îáëàñòèóðàâíåíèå ìîæíî ïåðåïèñàòü â âèäå
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f(x)dxÅñëè ïðîèçâåñòè èíòåãðèðîâàíèå, ïîëó÷èòñÿ óðàâíåíèå, ñîäåðæàùåå íåèçâåñòíóþôóíêöèþ è ïåðåìåííóþ, íî áåç ïðîèçâîäíûõ. Â äîìàøíèõ çàäà÷àõ 3 è 4 êàê ðàç áûëèóðàâíåíèÿ ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè, ÷àñòíûé ñëó÷àé âèäà y′ = g(y).3. Ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ â çàäà÷å ïðî ïàðàøþòèñòà:Ñîïðîòèâëåíèå âîçäóõà ïðîïîðöèîíàëüíî êâàäðàòó ñêîðîñòè. Ðàññìîòðèì óðàâíåíèåïàäåíèÿ ïàðàøþòèñòà:
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Îïðåäåëèì ãèïåðáîëè÷åñêèé òàíãåíñ êàê îòíîøåíèå ñèíóñà è êîñèíóñà:
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. Çíà÷èò, ñêîðîñòü ïàäàþùåãî òåëàíå ìîæåò ðàñòè íåîãðàíè÷åííî.Ýêñïåðèìåíòàëüíî èçâåñòíî, ÷òî ïðåäåëüíàÿ ñêîðîñòü ïàäàþùåãî ÷åëîâåêà 50 ì/ñ.Ïîëó÷èòå ôîðìóëó äëÿ ïàäåíèÿ ïàðàøþòèñòà â âîçäóõå, íå çàâèñÿùóþ îò k.Íàéäèòå, çà ñêîëüêî ñåêóíä ñâîáîäíîãî ïàäåíèÿ ñêîðîñòü ïàðàøþòèñòà äîñòèãíåò 90%ïðåäåëüíîé.Ìîæíî äîêàçàòü, ÷òî ïðè ìàëûõ z th z ≈ z, ïðè÷åì ïðè z < 0, 5 îòíîñèòåëüíàÿ ïî-ãðåøíîñòü áóäåò ìåíüøå 0,1. Âûâåäèòå ïðèáëèæåííóþ ôîðìóëó ñêîðîñòè ïàäåíèÿ ïà-ðàøþòèñòà ïðè ìàëûõ t, è îïðåäåëèòå, ïðè êàêèõ t åé ìîæíî ïîëüçîâàòüñÿ.4. Ðåøåíèå çàäà÷Ðåøèòå óðàâíåíèÿ:1) y′ = (1 + x2)(1 + y2), åñëè y(0) = 1.2) x−5y′ = 2y4, åñëè y(1) = −1.3) y′

cosx
= cos y

sin 2y
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.4) Íàéäèòå îáùåå ðåøåíèå óðàâíåíèÿ y′ = y2

x
.Ðåøèòå óðàâíåíèÿ:5) y′ =√1−y2

1−x2 , y(0) = −1.6) y′′ + 4y = 0, y(0) = 2, y′(0) = 0.7) Öèëèíäðè÷åñêèé áàê ïîñòàâëåí âåðòèêàëüíî è èìååò îòâåðñòèå â äíå. Ïîëîâèíàâîäû èç ïîëíîãî áàêà âûòåêàåò çà 5 ìèíóò. Çà êàêîå âðåìÿ âûòå÷åò âñÿ âîäà?8) Ëîäêà çàìåäëÿåò äâèæåíèå ïîä äåéñòâèåì ñîïðîòèâëåíèÿ âîäû, ïðîïîðöèîíàëüíîãîñêîðîñòè ëîäêè. Íà÷àëüíàÿ ñêîðîñòü ëîäêè 1,5ì/ñ, ÷åðåç 4 ñ åå ñêîðîñòü ñòàíîâèòñÿðàâíà 1 ì/ñ. Êîãäà ñêîðîñòü óìåíüøèòñÿ äî 1 ñì/ñ? Êàêîé ïóòü ïðîéäåò ëîäêà äîîñòàíîâêè?5. Äîìàøíåå çàäàíèå Ðåøèòå çàäà÷è, íå ðåøåííûå â êëàññå.


