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ñ êîíå÷íûì ÷èñëîì ñîñòîÿíèé, â êîòîðûõ ñâîéñòâà äîñòèæèìîñòè ýêâèâàëåíòíû ýòèì æå

ñâîéñòâàì â ïåðâîíà÷àëüíîé ãèáðèäíîé ñèñòåìå ñ áåñêîíå÷íûì ÷èñëîì ñîñòîÿíèé. Ðàíåå

â [1] áûëè ââåäåíû î-ìèíèìàëüíûå ãèáðèäíûå ñèñòåìû, ÿâëÿþùèåñÿ ãèáðèäíûìè ñèñòå-

ìàìè, ó êîòîðûõ ñîîòâåòñòâóþùèå ìíîæåñòâà ÿâëÿþòñÿ îïðåäåëèìûìè â î-ìèíèìàëüíîé

òåîðèè. Â íàñòîÿùåå âðåìÿ äàííûå ñèñòåìû ÿâëÿþòñÿ àêòèâíûì îáúåêòîì èññëåäîâàíèÿ,

íàïðèìåð, ïðèâåäåì îäíó èç ïîñëåäíèõ ðàáîò [2].

Ðàíã âûïóêëîñòè ââåäåí â [3]. Íàìè äîêàçàíà ñëåäóþùàÿ òåîðåìà:

Òåîðåìà 1. Êàæäàÿ ñëàáî î-ìèíèìàëüíàÿ ãèáðèäíàÿ ñèñòåìà êîíå÷íîãî ðàíãà âû-

ïóêëîñòè, èìåþùàÿ ìàëîå ÷èñëî ñ÷åòíûõ ìîäåëåé, äîïóñêàåò êîíå÷íóþ áèñèìóëÿöèþ.

Funding: Âòîðîé àâòîð áûë ïîääåðæàí ÊÍ ÌÎÍ ÐÊ (ãðàíò AP05132546).

Êëþ÷åâûå ñëîâà: ãèáðèäíàÿ ñèñòåìà, áèñèìóëÿöèÿ, ñëàáàÿ î-ìèíèìàëüíîñòü, ðàíã âûïóêëîñòè

2010 Mathematics Subject Classi�cation: 68Q60, 68Q85, 03C64

Ëèòåðàòóðà
[1] La�erriere G., Pappas G.J., and Sastry S. O-minimal hybrid systems, Mathematics of Control, Signals

and Systems, 13: 1 (2000), 1�21.

[2] Bouyer P., Brihaye T., and Chevalier F. O-minimal hybrid reachability games, Logical Methods in

Computer Science, 6: 1 (2010), 1�48.

[3] Kulpeshov B.Sh. Weakly o-minimal structures and some of their properties, The Journal of Symbolic

Logic, 63: 4 (1998), 1511�1528.

Îá îäíîé ìîäåëüíîé çàäà÷å Ôëîðèíà â ïðîñòðàíñòâå

Ãåëüäåðà

Æ.Ê. ÄÆÎÁÓËÀÅÂÀ

Èíñòèòóò ìàòåìàòèêè è ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ, Àëìàòû, Êàçàõñòàí,

Êàçàõñêèé íàöèîíàëüíûé óíèâåðñèòåò àëü-Ôàðàáè, Àëìàòû, Êàçàõñòàí
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Èçó÷àåòñÿ ìîäåëüíàÿ äâóõôàçíàÿ çàäà÷à, êîòîðàÿ âîçíèêàåò ïðè ðåøåíèè íåëèíåéíîé

çàäà÷è äëÿ ñèñòåìû ïàðàáîëè÷åñêèõ óðàâíåíèé. Èñõîäíàÿ íåëèíåéíàÿ çàäà÷à ñî ñâîáîäíîé

ãðàíèöåé òèïà Ôëîðèíà îïèñûâàåò ïðîöåññ ôèëüòðàöèè æèäêîñòåé è ãàçîâ â ïîðèñòîé

ñðåäå. Â ïðîñòðàíñòâå Ãåëüäåðà äîêàçàíû ñóùåñòâîâàíèå, åäèíñòâåííîñòü è êîýðöèòèâíûå

îöåíêè ðåøåíèÿ.

Funding: Àâòîðû áûëè ïîääåðæàíû ãðàíòîì No. AP05133898 ÌÎÍ ÐÊ.

Êëþ÷åâûå ñëîâà: Ïàðàáîëè÷åñêèå óðàâíåíèÿ, êîýðöèòèâíûå îöåíêè, ïðîñòðàíñòâî Ãåëüäåðà.

2010 Mathematics Subject Classi�cation: 35K20, 35B45, 35B30, 35C15, 35R35.

Î ãðàíè÷íîé çàäà÷å äëÿ óðàâíåíèÿ òåïëîïðîâîäíîñòè â

áåñêîíå÷íîé îáëàñòè
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Â áåñêîíå÷íîé îáëàñòè G1 = {x̃, t̃| t̃ > 0,−k1t̃ < x̃ < k2t̃} ðàññìîòðåíî óðàâíåíèå

òåïëîïðîâîäíîñòè

ũt̃(x̃, t̃) = ũx̃x̃(x̃, t̃) (1)

ñ îäíîðîäíûìè ãðàíè÷íûìè óñëîâèÿìè:

ũ(x̃, t̃)|x̃=−k1 t̃ = ũ(x̃, t̃)|x̃=k2 t̃ = 0, (2)

ãäå k1 > 0, k2 > 0.

Â ðàáîòå áûëî ïîêàçàíî, ÷òî äàííóþ çàäà÷ó ñ ïîìîùüþ íåñêîëüêèõ ïðåîáðàçîâàíèé

ìîæíî ñâåñòè ê çàäà÷å äëÿ óðàâíåíèÿ òåïëîïðîâîäíîñòè â îáëàñòè G = {x, t| t > 0, 0 <

x < t}:
ut(x, t) = a2uxx(x, t), x, t ∈ G, (3)

u(x, t)|x=0 = u(x, t)|x=t = 0, (4)

ãäå a = 1√
k1+k2

.

À äëÿ çàäà÷è (3),(4) àâòîðàìè ðàáîòû [3] áûëî ïîêàçàíî ñóùåñòâîâàíèå íåòðèâèàëüíîãî

ðåøåíèÿ è âèä ýòîãî ðåøåíèÿ.
Òàêæå â íàñòîÿùåé ðàáîòå áûëè ïðèâåäåíû è àëüòåðíàòèâíûå ïðåîáðàçîâàíèÿ, îäèí

èç êîòîðûõ - ïîâîðîò îñåé íà íåîáõîäèìûé óãîë.

Funding: Àâòîðû áûëè ïîääåðæàíû ãðàíòîì 0823/ÃÔ4 ÌÎÍ ÐÊ.
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2010 Mathematics Subject Classi�cation: 35Ê02, 35K20

Ëèòåðàòóðà
[1] Äæåíàëèåâ Ì.Ò., Ðàìàçàíîâ Ì.È. Íàãðóæåííûå óðàâíåíèÿ êàê âîçìóùåíèÿ äèôôåðåíöèàëüíûõ

óðàâíåíèé, ÃÛËÛÌ, Àëìàòû (2010).

[2] Amangaliyeva M.M., Jenaliyev M.T., Kosmakova M.T., Ramazanov M.I. About Dirichlet boundary value

problem for the heat equation in the in�nite angular domain, Boundary Value Problems, 2014:213 (2014), 1�24.

[3] Amangaliyeva M.M., Jenaliyev M.T., Kosmakova M.T., Ramazanov M.I. On a Volterra equation of the

second kind with "incompressible"kernel, Advances in Di�erence Equations, 2015:71 (2015), 1�14.
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