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Â äîêëàäå ðàññìàòðèâàåòñÿ íåëèíåéíàÿ çàäà÷à îïòèìàëüíîãî óïðàâëåíèÿ
ẋ1 = a− (u + b1)x1 − c x1x2

x1+x2+x3
, x1(0) = x10 > 0,

ẋ2 = −b2x2 + c x1x2

x1+x2+x3
, x2(0) = x20 > 0,

ẋ3 = ux1 + b3x2 − b1x3, x3(0) = x30 > 0,

J(u) =
T∫
0

(x2 + r
2
u2)dt→ min

u(·)
.

(1)

Çäåñü x = (x1, x2, x3) � òð¼õìåðíàÿ ôàçîâàÿ ïåðåìåííàÿ, u � ñêàëÿðíîå óïðàâëåíèå,
ïîä÷èí¼ííîå ãåîìåòðè÷åñêîìó îãðàíè÷åíèþ u ∈ [0, 1], T > 0 � çàäàííàÿ äëèòåëüíîñòü
ïðîöåññà óïðàâëåíèÿ, ïàðàìåòðû a, b1, b2, b3, c, r � çàäàííûå ïîëîæèòåëüíûå êîíñòàí-
òû. Ïåðåìåííàÿ x1 õàðàêòåðèçóåò êîëè÷åñòâî ëþäåé, ñêëîííûõ ê çàáîëåâàíèþ, x2 �
êîëè÷åñòâî èíôèöèðîâàííûõ, x3 � êîëè÷åñòâî âûçäîðîâåâøèõ. Óïðàâëåíèå u õàðàêòå-
ðèçóåò èíòåíñèâíîñòü âàêöèíàöèè. Ôóíêöèîíàë � âçâåøåííàÿ õàðàêòåðèñòèêà êîëè÷å-
ñòâà çàáîëåâøèõ è çàòðàò íà ëå÷åíèå � ïîäëåæèò ìèíèìèçàöèè. Ìîäåëü (1) ïðåäëî-
æåíà â ñòàòüÿõ [4]�[5]. Â îðèãèíàëüíûõ ðàáîòàõ èñïîëüçóþòñÿ äðóãèå îáîçíà÷åíèÿ äëÿ
ïåðåìåííûõ çàäà÷è. Äëÿ ðåøåíèÿ çàäà÷è ïðèâëåêàåòñÿ ïðèíöèï ìàêñèìóìà Ïîíòðÿ-
ãèíà [3]. Ïðîâåäåíà ñåðèÿ ÷èñëåííûõ ýêñïåðèìåíòîâ ïî íàõîæäåíèþ ðåøåíèÿ êðàåâîé
çàäà÷è ÏÌÏ. Âû÷èñëåíèÿ ïðîâîäèëèñü â ñðåäå Maple. Ïðè âûïîëíåíèè ÷èñëåííûõ ýêñ-
ïåðèìåíòîâ èñïîëüçîâàëèñü èäåè øèðîêî èçâåñòíîãî ìåòîäà ïðîäîëæåíèÿ ïî ïàðàìåòðó
(ñì., íàïðèìåð, [1], [2]). Êðîìå òîãî, èçó÷åí ðÿä òåîðåòè÷åñêèõ âîïðîñîâ, âîçíèêàþùèõ
ïðè àíàëèçå çàäà÷è (1) � ñëîæíîé íåëèíåéíîé çàäà÷è îïòèìàëüíîãî óïðàâëåíèÿ.
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