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Äëÿ èññëåäîâàíèÿ äèôôåðåíöèàëüíûõ óðàâíåíèé â ÷àñòíûõ ïðîèçâîäíûõ èñïîëüçóþòñÿ
ðàçíûå ìåòîäû. Îäíèì èç òàêèõ ìåòîäîâ ÿâëÿåòñÿ ìåòîä ôóíêöèé, ìîíîãåííûõ â ñìûñëå Â.Ñ.
Ôåäîðîâà (F-ìîíîãåííûõ) [1,2]. Â ÷àñòíîñòè, ïðè ïîìîùè F-ìîíîãåííûõ ôóíêöèé óäàåòñÿ
ïîñòðîèòü ôóíêöèîíàëüíî-èíâàðèàíòíûå ðåøåíèÿ ñèñòåìû Ìàêñâåëëà äëÿ ýëåêòðîìàãíèò-
íîãî ïîëÿ â ïóñòîòå è ôóíêöèîíàëüíî-èíâàðèàíòíûå âåêòîð-àíàëèòè÷åñêèå ôóíêöèè. Êðîìå
ýòîãî, ïðè ïîìîùè óêàçàííûõ ôóíêöèé óäàåòñÿ äëÿ îòäåëüíûõ âèäîâ äèôôåðåíöèàëüíûõ
óðàâíåíèé è ñèñòåì äèôôåðåíöèàëüíûõ óðàâíåíèé ñòðîèòü ðåøåíèÿ â çàìêíóòîé ôîðìå.

Ïðåäìåòîì íàøåãî èññëåäîâàíèÿ ÿâëÿåòñÿ ñèñòåìà äèôôåðåíöèàëüíûõ óðàâíåíèé â ÷àñò-
íûõ ïðîèçâîäíûõ âòîðîãî ïîðÿäêà ñëåäóþùåãî âèäà:
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 (1)

ãäå u, v, w � èñêîìûå êîìïëåêñíîçíà÷íûå ôóíêöèè òðåõ äåéñòâèòåëüíûõ ïåðåìåííûõ x, y, z
êëàññà C2(D), D � íåêîòîðàÿ îäíîñâÿçíàÿ îáëàñòü åâêëèäîâà ïðîñòðàíñòâà (x, y, z) . Ðàñ-
ñìàòðèâàåòñÿ çàäà÷à íàõîæäåíèÿ îáùåãî ðåøåíèÿ ñèñòåìû äèôôåðåíöèàëüíûõ óðàâíåíèé
(1).

Òåîðåìà 1. Ñèñòåìà äèôôåðåíöèàëüíûõ óðàâíåíèé â ÷àñòíûõ ïðîèçâîäíûõ (1) ýêâèâà-
ëåíòíà óðàâíåíèþ â ôîðìàëüíûõ ïðîèçâîäíûõ
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ãäå f = u + λv + λ2w, t = zλ2(λ3 = −1), ∂f
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Òåîðåìà 2. Îáùåå ðåøåíèå óðàâíåíèÿ (2) èìååò âèä

f = V1 + V2 exp(−t), (3)

ãäå V1 = V1[p, q,D], V2 = V2[p, q,D] � ïðîèçâîëüíûå ôóíêöèè, F-ìîíîãåííûå ïî ôóíêöèÿì p è

q â îáëàñòè D(p = x + 2yλ + zλ2, q = yλ + zλ2, t = zλ2).
Èçó÷èâ ñòðóêòóðó ïðîèçâîëüíîé ôóíêöèè V1 = V1[p, q,D], F-ìîíîãåííîé ïî ôóíêöèÿì

p = x + 2yλ + zλ2 è q = yλ + zλ2 â îáëàñòè D, è âûäåëèâ êîìïîíåíòû ïðè áàçèñíûõ åäèíè-
öàõ 1, λ, λ2 îáùåãî ðåøåíèÿ (3) äèôôåðåíöèàëüíîãî óðàâíåíèÿ â ôîðìàëüíûõ ïðîèçâîäíûõ
(2), áûëî íàéäåíî îáùåå ðåøåíèå u, v, w ñèñòåìû äèôôåðåíöèàëüíûõ óðàâíåíèé â ÷àñòíûõ
ïðîèçâîäíûõ (1).
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