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Â ðàáîòå [1] áûëà ïðåäëîæåíà ìàòåìàòè÷åñêàÿ ìîäåëü äëÿ îáúÿñíåíèÿ âîçíèêàþùèõ â îá-
ëàêàõ ñêà÷êîâ íàïðÿæ¼ííîñòè ýëåêòðè÷åñêîãî ïîëÿ, ïðèâîäÿùèõ ê âîçíèêíîâåíèþ ìîëíèé. Â
îñíîâå ýòîãî ïîäõîäà ëåæèò ïðåäïîëîæåíèå î òîì, ÷òî çàðÿæåííóþ ÷àñòü îáëàêà ìîæíî îïèñàòü
ñ ïîìîùüþ îñíîâíûõ óðàâíåíèé ãèäðîäèíàìèêè çàðÿæåííîé ñðåäû, äâèæóùåéñÿ ïîä äåéñòâèåì
âíåøíèõ ñèë (ïîòîêè âåòðà, êîíâåêöèÿ è ò. ä.). Òàì æå ïðèâåäåíî íåëèíåéíîå äèôôåðåíöèàëüíîå
óðàâíåíèå äëÿ îïèñàíèÿ ðàñïðåäåëåíèÿ ýëåêòðè÷åñêîãî ïîëÿ äëÿ îäíîìåðíîãî äâèæåíèÿ çàðÿ-
æåííîãî ãàçà:
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ãäå u(ξ, τ) � áåçðàçìåðíàÿ íàïðÿæ¼ííîñòü ýëåêòðè÷åñêîãî ïîëÿ, ξ, τ � áåçðàçìåðíûå ïðîñòðàí-
ñòâåííàÿ è âðåìåííàÿ êîîðäèíàòû, α � ïîñòîÿííàÿ.
Â äîêëàäå ïðåäñòàâëåí ìåòîä ïîñòðîåíèÿ òî÷íûõ ðåøåíèé óðàâíåíèÿ (1) ñ èñïîëüçîâàíèåì

òåîðèè êîíå÷íîìåðíûõ äèíàìèê [2]. Ïðàâàÿ ÷àñòü ýòîãî óðàâíåíèÿ ïîðîæäàåò ôóíêöèþ

ϕ (y0, y1, y2) = y2 − (y0 − α) y1 (2)

íà ïðîñòðàíñòâå äæåòîâ J2(R) ñ êàíîíè÷åñêèìè êîîðäèíàòàìè x, y0, y1, y2. Ýòó ôóíêöèþ ìû ðàñ-
ñìàòðèâàåì êàê ïðîèçâîäÿùóþ ôóíêöèþ ñèììåòðèé äëÿ íåêîòîðîãî îáûêíîâåííîãî äèôôåðåí-
öèàëüíîãî óðàâíåíèÿ ïåðâîãî ïîðÿäêà (òàê íàçûâàåìîé äèíàìèêè) [4]. Áóäåì èñêàòü òàêîå ÎÄÓ
â âèäå:

F := y1 − h(y0) = 0. (3)

Ïðèìåíÿÿ ñòàíäàðòíóþ òåõíèêó (ñì. [2, 3]), íàõîäèì, ÷òî ôóíêöèÿ h èìååò âèä êâàäðàòè÷íîé
ôóíêöèè
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ãäå a, b � ïðîèçâîëüíûå ïîñòîÿííûå. Ðåøàÿ óðàâíåíèå (3), íàõîäèì
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ãäå a, b, c � ïðîèçâîëüíûå ïîñòîÿííûå. Ñîîòâåòñòâóþùåå ýâîëþöèîííîå âåêòîðíîå ïîëå, êîòîðîå
ÿâëÿåòñÿ èíôèòåçèìàëüíîé ñèììåòðèåé äëÿ óðàâíåíèÿ (1), èìååò âèä
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Ïðåîáðàçîâàíèå ñäâèãà Φτ , îòâå÷àþùåå ýòîìó ïîëþ, èìååò âèä
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ãäå τ � ïàðàìåòð ñäâèãà âäîëü òðàåêòîðèè. Ïðèìåíÿÿ îáðàòíîå ïðåîáðàçîâàíèå Φ−1
τ ê ðåøåíèþ

óðàâíåíèÿ (3), ïðèõîäèì ê òî÷íîìó ðåøåíèþ óðàâíåíèÿ (1):
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ãäå d =
√
a2 − 2b. Çäåñü ïðîèçâîëüíûå ïîñòîÿííûå âûáðàíû òàê, ÷òîáû âûïîëíÿëîñü íåðàâåíñòâî

a2 − 2b > 0. Íà ðèñ. 0.1 ïðåäñòàâëåí ãðàôèê ðåøåíèÿ óðàâíåíèÿ (1). Íà íåì âûäåëåíà îáëàñòü,

Ðèñ. 0.1. Ãðàôèê íàïðÿæ¼ííîñòè ýëåêòðè÷åñêîãî ïîëÿ u(ξ, τ) ïðè a = 22, b = 42,
c = 0, α = 1.

â êîòîðîé íàáëþäàþòñÿ ðåçêèå ñêà÷êè íàïðÿæ¼ííîñòè ýëåêòðè÷åñêîãî ïîëÿ â îáëàêå, ÷òî ìîæåò
ïðèâåñòè ê âîçíèêíîâåíèþ ðàçðÿäà.
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