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ÌÀÒÅÌÀÒÈ×ÅÑÊÈÅ ÌÎÄÅËÈ ÓÏÐÀÂËÅÍÈß
ÔÈÍÀÍÑÎÂÛÌÈ ÀÊÒÈÂÀÌÈ

Ì.Ï. Äûìêîâ, Ñ.Ì. Äûìêîâ, Å.Â. Áðàòêîâñêèé, Ñ.Ï. Ìàêàðåâè÷*

Àííîòàöèÿ. Â äàííîé ðàáîòå ïðåäñòàâëåíû âàðèàíòû ïðèëîæåíèÿ òåîðèè îïòèìàëüíîãî óïðàâ-
ëåíèÿ ê çàäà÷àì ýêîíîìè÷åñêîãî ñîäåðæàíèÿ. Â ÷àñòíîñòè, ðàññìîòðåíû ìàòåìàòè÷åñêèå ìîäåëè
çàäà÷ î ðàöèîíàëüíîì  èñïîëüçîâàíèè ôèíàíñîâûõ àêòèâîâ è ñïîñîáîâ ôèíàíñèðîâàíèÿ ñâîèõ
èíâåñòèöèé çà ñ÷åò ñî÷åòàíèÿ íåðàñïðåäåëåííîé ïðèáûëè è âíåøíåãî êàïèòàëà. Äëÿ ðåøåíèÿ ýòèõ
çàäà÷ ïðåäëàãàåòñÿ ïðèìåíèòü ïðèíöèï ìàêñèìóìà Ïîíòðÿãèíà, ðàçðàáîòàííûé â òåîðèè îïòèìèçà-
öèè äëÿ äèíàìè÷åñêèõ ñèñòåì óïðàâëåíèÿ. Â êîíòåêñòå ôèíàíñîâûõ îïåðàöèé îáñóæäàåòñÿ ýêîíî-
ìè÷åñêèé ñìûñë ãàìèëüòîíèàíà è ñîïðÿæåííûõ ïåðåìåííûõ, ñ ïîìîùüþ êîòîðûõ îïðåäåëÿåòñÿ
îïòèìàëüíîå ðåøåíèå. Ïðèâåäåíî ðåøåíèå èëëþñòðàòèâíûõ ïðèìåðîâ è äàíî èõ ãðàôè÷åñêîå ïðåä-
ñòàâëåíèå. Îáñóæäàþòñÿ âàðèàíòû îáîáùåíèÿ ìîäåëåé ïðè ðàçëè÷íûõ îãðàíè÷åíèÿõ íà ôèíàíñî-
âûå îïåðàöèè.
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íà, ñîïðÿæåííûå ïåðåìåííûå è èõ ýêîíîìè÷åñêèé ñìûñë.
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Ââåäåíèå. Â äàííîé ðàáîòå îïèñûâàåòñÿ îäèí èç âîçìîæíûõ âàðèàíòîâ ïðèëîæå-
íèÿ òåîðèè îïòèìàëüíîãî óïðàâëåíèÿ ê çàäà÷àì ýêîíîìè÷åñêîãî ñîäåðæàíèÿ. Â ÷àñòíî-
ñòè, çàäà÷à ðàöèîíàëüíîãî èñïîëüçîâàíèÿ ôèíàíñîâûõ àêòèâîâ ïðåäñòàâëÿåòñÿ â âèäå
çàäà÷è îïòèìàëüíîãî óïðàâëåíèÿ äëÿ ëèíåéíîé äèíàìè÷åñêîé ñèñòåìû. Òàêîé ïîäõîä
øèðîêî èñïîëüçóåòñÿ ïðè ìàòåìàòè÷åñêîì ìîäåëèðîâàíèè ïðîöåññîâ ðàçëè÷íîé ïðèðî-
äû (Ãàáàñîâ, Êèðèëëîâà, 1974; Ãàëååâ, Òèõîìèðîâ, 2000; Dymkou, Dymkov, 2014; Äûõòà,
Ñàìñîíþê, 2003). Â îáëàñòè ôèíàíñîâ âàæíûì ÿâëÿåòñÿ âîïðîñ î ïðèíÿòèè ðåøåíèé
îòíîñèòåëüíî èíâåñòèöèîííîé è äèâèäåíäíîé ïîëèòèêè, à òàêæå ñïîñîáîâ åå ôèíàíñè-
ðîâàíèÿ íà îïðåäåëåííûé ïåðèîä. Ê òàêèì ñïîñîáàì ôèíàíñèðîâàíèÿ îòíîñèòñÿ ðåøå-
íèå î âûïóñêå àêöèé, óäåðæàíèå ïðèáûëè, çàèìñòâîâàíèå è ò. ä. Òàêèå ñèòóàöèè ìîæíî
òàêæå ìîäåëèðîâàòü êàê çàäà÷è îïòèìàëüíîãî óïðàâëåíèÿ (Ñìîëÿê, 2004; Elton, Gruber,
1975). Íåêîòîðûå èç ýòèõ ìîäåëåé äîñòàòî÷íî ïðîñòû è òåì íå ìåíåå äàþò ïîëåçíóþ
èíôîðìàöèþ äëÿ àíàëèçà è ïîñëåäóþùåãî ïëàíèðîâàíèÿ.

Â ýòîé ðàáîòå ìû ðàññìîòðèì çàäà÷è óïðàâëåíèÿ îñòàòêîì äåíåæíûõ ñðåäñòâ è
îïòèìàëüíîãî ôèíàíñèðîâàíèÿ ñâîèõ èíâåñòèöèé çà ñ÷åò ðàöèîíàëüíîãî ñî÷åòàíèÿ
íåðàñïðåäåëåííîé ïðèáûëè è âíåøíåãî êàïèòàëà, ïðè÷åì â ðàçíûõ ïðîïîðöèÿõ,
êîòîðûå ìîãóò èçìåíÿòüñÿ ñ òå÷åíèåì âðåìåíè. Ïåðâàÿ çàäà÷à â ïðîñòåéøåì âèäå
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ABSTRACT. This paper describes several applications of optimal control theory to economic problems.
In particular, it examines mathematical models concerning the rational management of financial institutions’
assets and methods for financing investments through a rational combination of retained earnings and
external capital. To solve these problems, the application of Pontryagin’s maximum principle — developed
in optimisation theory for dynamic control systems — is proposed. In the context of financial transactions,
the economic significance of the Hamiltonian and the adjoint variables used to determine the optimal
solution is discussed. Detailed solutions for two illustrative examples are provided, alongside graphical
representations of the resulting optimal trajectories. Finally, some generalisations of the proposed models
and their solutions under various constraints on a firm’s financial activities are also examined.
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