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In many examples, population dynamics under a given stationary ex-
ploitation mode converges to some stationary state. This effect could be
observed even in the simplest case of logistic model [1]. But for models with
more complicated dynamics, for example, for those that take into account
some population structure or a nonlinear law for the appearance of new gen-
eration, or else some other natural processes in population dynamics, such
a convergence could be non-obvious and needs justification (see, e.g., [2, 3]).

We consider integro-differential nonlinear models for the dynamics of an
exploited population that are advanced generalizations of the McKendrick—
von Foerster model [4]. For these models we prove the existence of a nontriv-
ial stationary solution for a given (also stationary) exploitation mode and
show the existence of such a mode which provides the maximum profit over
all admissible modes on some of the respective stationary solutions [5, 6].
The illustrating numerical examples are also presented.
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B joknase mokazaHo, UTO B ONPEIENEHHBIX KJIACCaX 3a7ad Ha OCHOBE
noxxona P.B. Tamkpenunze [1], cocrosimero B muddepeniuposanuu dha-
30BOTO OIpaHMYEHHs BJIOJb OTPE3Ka BBIXOJa Ha (pa30BYIO IPAHUILy, MOXKHO
HOJIyYUTh yCJIOBUS cTaruoHapHocTu B dhopme lybosunkoro-Munorusa [2],
BKJIIOYAs YCJIOBHS 3HAKOOIPEIEJEHHOCTH MHOYKUTENA MpH (PasoBOM Orpa-
HUYEHUN W CKAYKOB CONPS?KEHHON IIePEMEHHON B TOYKax mocaakn Ha ¢dasy.

PaccmarpuBaercs cirenyromuit 6a30BBIi KIace 3amad:

N {z = f(z,z,u), Ja=J(2(0),2(T),2(0),2(T)) — min,
. =gz, z,u), @su(t) <0, s=1,...,v, x(t) >0,

rie z € R", x € R — dazossie nepementsie, u € R™ — ynpasjieHue.
Uccnenyercsa mponece w' = (20, 2% u") raxoit, uro Tpaekropus z°(t)
BBIXOMUT Ha ba3oByIo IPaHUIy Ha HeKoTopoM oTpeske [t9,t9] C [0,77], T.e.
20(t) > 0 ma [0,29), 2°(t) = 0 ma [t9,#3] w 2°(t) > 0 ma (¢, 7). Kpome
toro, mycts 1’ HempepbisHa Ha Ay = [0,1Y], Az = [t9, 7| u mummumesa Ha
Ay = [t9,13], mpuaem @, (u®(t)) < 0 ma Ay U151 Beex S U OCAJIKA TPACKTOPUH
Ha ($Ha30BYI0 IPAHUILY U CXOJ, C HEe IIPOUCXOJAT ¢ HEHYJIEBOU ITPOU3BOHOM.

*Pabora BhImosHEeHa npu (UHAHCOBOHM moimep:xkke Poccuiickoro donma dynmamen-
TaJbHBIX uccienoBanuit (mpoekr 16-01-00585).
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