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Â ðåàëüíîé ýêîíîìèêå ïðîèçâîäñòâåííàÿ ôóíêöèÿ ïîäâåðãàåòñÿ ðàçëè÷íûì âîç-

ìóùåíèÿì, êîòîðûå îáóñëîâëåíû îáúåêòèâíûìè ïðè÷èíàìè, ñïðîãíîçèðîâàòü êîòî-
ðûå çàðàíåå íåâîçìîæíî [1, 2].

Îïðåäåëåíèå. Ôóíêöèÿ f̃(k) = f(k) + τ(k) íàçûâàåòñÿ àääèòèâíî ñëàáî âîçìó-
ùåííîé (èëè êâàçèíåîêëàññè÷åñêîé), åñëè f(k) � íåîêëàññè÷åñêàÿ ïðîèçâîäñòâåííàÿ
ôóíêöèÿ, τ(k) ∈ C2 è âîçìóùåíèå τ(k) ìàëî, ò.å. ‖τ‖C2 ≤ ζ äëÿ 0 < ζ ¿ 1 è τ(0) = 0.

Àïðèîðè íåëüçÿ áûëî ïðåäïîëîæèòü, ÷òî ïðè âîçìóùåííîì ñëó÷àå ñóùåñòâóåò ìà-
òåìàòè÷åñêîå îáîñíîâàíèå îïòèìàëüíîãî óïðàâëåíèÿ ïðîèçâîäñòâîì. Çàäà÷à îïòèìè-
çàöèè èìååò ñëåäóþùèé âèä: ìàêñèìèçèðîâàòü ôóíêöèîíàë (1)

∫ T
0 (1−s(t))f̃(k(t))e−δtdt

ïðè îãðàíè÷åíèÿõ (2) k̇(t) = s(t)f̃(k(t)) − µk(t), (3) 0 ≤ s(t) ≤ 1, (4) k(0) = k0 >
0, (5) k(T ) ≥ kT > 0, ãäå s(t) - äîëÿ èíâåñòèöèé â äîõîäå, δ > 0 - êîíñòàíòà äèñ-
êîíòèðîâàíèÿ, k(t) - ôîíäîâîîðóæåííîñòü, µ > 0 - òåìï àìîðòèçàöèè ôîíäîâ, kT -
íèæíÿÿ ãðàíèöà ôîíäîâîîðóæåííîñòè â ìîìåíò âðåìåíè T .
Òåîðåìà. Ïóñòü â çàäà÷å ïëàíèðîâàíèÿ (1)-(5) ôóíêöèÿ f̃(k) ÿâëÿåòñÿ àääèòèâíî
ñëàáî âîçìóùåííîé, ñóùåñòâóþò äîïóñòèìûå òðàåêòîðèè è ïðîìåæóòîê ïëàíè-
ðîâàíèÿ T äîñòàòî÷íî âåëèê (T > T0). Ïóñòü òàêæå ñóùåñòâóåò ìàêñèìàëüíûé
ýëåìåíò k∗∗max â ìíîæåñòâå {k∗i , i ∈ I} ∩ (0, k̃min), ãäå k∗i � ðåøåíèÿ óðàâíåíèÿ
f ′(k) = δ +µ− τ ′(k), k̃min � ìèíèìàëüíîå èç ðåøåíèé óðàâíåíèÿ f(k) = µk− τ(k), I
� íåêîòîðîå èíäåêñíîå ìíîæåñòâî. Òîãäà ñïðàâåäëèâû ñëåäóþùèå óòâåðæäåíèÿ.
1) Ñóùåñòâóåò ïî êðàéíåé ìåðå îäíà îïòèìàëüíàÿ ñòðàòåãèÿ ðàñïðåäåëåíèÿ äîõî-
äà íà ïîòðåáëåíèå è èíâåñòèöèè.
2) Îïòèìàëüíîå óïðàâëåíèå s(t) èìååò ñëåäóþùèé âèä: â íà÷àëå ïåðèîäà (0 ≤
t ≤ T ∗) è â êîíöå (T ∗∗ ≤ t ≤ T ) âûïîëíåíî s(t) ∈ {0, 1}, à âñå îñòàëüíîå âðåìÿ
(T ∗ ≤ t ≤ T ∗∗) èìååò ìåñòî s(t) = s∗ = µk∗∗max

f(k∗∗max)+τ(k∗∗max)
.

Äàííàÿ òåîðåìà ïîêàçûâàåò, ÷òî äëÿ êâàçèíåîêëàññè÷åñêèõ ïðîèçâîäñòâåííûõ
ôóíêöèé îñîáûé îïòèìàëüíûé ðåæèì óïðàâëåíèÿ ñóùåñòâóåò.
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