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AnHoTauma. MNpeanoxeH MeTod NOCTPOEHUA OUMHAMUYECKU mepeonpenenseMbiX
CTPYKTYp 018 MOZENMPOBaHNA Pe3KMNX U3MEHEHWI B BLoormyeckmnx npoweccax. Metog
npenycMaTpuBaeT aHanu3 cLieHapyeB C YNpaBAloLWLMM BO34eNCTBUEM, HanpaBieHHbIM
Ha ONTMMM3auUMI0 NPUBBLINIM OT 3KCMyaTauumn 6uopecypcos. CUTyaumM onucbiBaloTCA
b depeHUManbHbIMU YpaBHEHWAMM, YACTIEHHO PeLLAeMbIMU Ha CMEMHHbBIX MHTepBasax
BpeMeHU. CocTosHMe Habopa npeguKaToB yrnpaBnAeT BbIOOPOM AUHAMUYECKM
nepeonpegensaeMbix KoadpduuneHToB. CpaBHEHWA NpeaMKaTOB NPOBOANM U3 pacyeTa
yCpeAHEHHbIX MHOMBUAYANbHbLIX MOKa3aTenen nokoneHun. Moporosbie COCTOAHMA
B AVMHaMKKe YUCNIEHHOCTM MONYNALMN CTAaHOBATCA CNeACTBUEM BblAeNeHNA CObbITUI
Kak 0CobblX HEPABHOBECHbIX COCTOAHMM, MEHAOLLMX anroputM perynaumm. Cnocob
Mo3BOJIAET peann30BbIBaTb OMacHble KaYeCTBEHHbIE U3MEHEHUA B CLLEeHapUAX yrpaBeHus
6ropecypcaMu, Korga BHe3anHo TepAlnTCA YCTOWUMBBIE PEKMMBI UX CYLLLECTBOBAHWA.
[nA NpakTUYeCcKUX 3afay anropuTMUYECKM peann30BaHbl BblYUCITUTESTbHbIE CLIEHApUM
ONA OBYX pa3HbIX NPOLLECCOB, TaKMX KaK Kosianc pblbHbIX 3anacoB Npu 3KCNepTHOM
ynpaBfieHUN NMPOMbLIC/IOM U CTPeMUTeNIbHaA BCMbILLKa YNCIIEHHOCTU BpeauTenen.
CuTyauma Konnanca nonynsauMu pblb B CLLeHapuK C ynpaBieHWeM pasBMBaeTCA M3
LBYX 3TanoB W ABNAETCA NOCNeACTBUEM CTPEMIIEHNA K ONMTUMU3ALLMM SKCMyaTauum
MpY HeonpeneneHHOCTU B OLeHKax 3KcnepTaMu COCTOAHMA 06beKTa npoMbicna. [na
NOATBEPHAEHUA aKTyaNbHOCTU MoZenel NpuBeaeHbl CPaBHEHMA C rpadyKaMmn pasBUTUSA
[BYX peanbHblX NPOLLEecCoB: CNOHTAHHOIO NOMYNALMOHHOIO B3pbiBa M KpU3WCca 3anacoB
NpY oNTUMM3aLMK NPOMbIC/a.

KnioueBble cnoBa: npeayKaTvBHbIE BbIHMCIUTESNBHLIE CTPYKTYPbI, SKCNEPTHAA NOrvKa, NoporoBble 3GdeKT,
rMOpUOHbIE aBTOMATI, anropUTMbl TPUITEPHBIX GYHKLMIA, MHTEPBaNbHbIe Kaapbl U MepapxvA BPEMEHH,
yrpaBrieHve bropecypcamm, CLEHapHoe MoZIeNMpoBaHMe, Konanc
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Abstract. We have proposed a method for constructing dynamically redefined structures
for the purpose of modeling abrupt changes in biological processes. The method provides for
the analysis of scenarios with a control action, which is aimed at optimizing the profit from the
exploitation of biological resources. The situations are described by three differential equations,
which are numerically solved on adjacent time intervals. The state of the predicate set controls
the selection of dynamically overridden coefficients. We carry out comparisons of all predicates
on the basis of averaged individual indicators of generations. Threshold states in the dynamics
of population size are a consequence of the selection of events as special nonequilibrium states
that change the regulation algorithm. Our method makes it possible to implement dangerous
qualitative changes in the scenarios of biological resource management, when the stable modes
of their existence are suddenly lost. For practical problems, we have algorithmically implemented
computational scenarios for two different processes such as the collapse of fish stocks under
expert control of the fishery and a rapid outbreak of pests. The situation of the collapse of the
fish population in the scenario with control develops in two stages and is a consequence of the
experts 'desire to optimize the operation with uncertainty in an expert’s assessment of a state
of a fishery. To confirm the relevance of our models, comparisons are made with the graphs of
the development of the two real processes, as the spontaneous population explosion and the
stock crisis during optimization of the sea cod fishery.
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BBepneHue

MOPaJUYHOCTh CTPEMHUTEIBHOIO ITepeMe-
ITUBAHUS BUOBOTO Pa3HOOOpa3HsI perHo-

HOB Ha (DOHE KIIMMATHYECKUX U3MEHEHUI
OCJIOKHSIET 3a/1a4y 3KCIEPTHOTO MPOTHO3UPO-
BaHUs TEMIIOB BOCCTAHOBJICHHSI HCIIOIb3yEMBIX
ouopecypcos. Llenbto uccineoBaHul SIBIISIETCS
HOBBIM MeTOJl (POPMHUPOBAHUS BBIUMCIUTEIb-
HOH CTPYKTYpBbI, TO3BOJISIIOIIUN B KOMIIBIOTEP-
HBIX 3KCIIEPUMEHTaX BBISABISTH [IOPOrOBBIE 3(h-
(beKTBI B 3KOJIOTHUECKHUX MPOIECCax U OMUCHI-

BaTh 0COOEHHOCTH UX 3BOOIUH. OOOCHOBaHHE
METO/Ia MOCIIEI0BATEIBHO MPOBENIEM TaK, YTOOBI
aJlaliTHPOBATh €ro K IMIMPOKOMY IEPEYHIO IIPO-
OmeM, CBSI3aHHBIX C MOJIEITHMPOBAHUEM JKCTpe-
MaJbHBIX PEXHUMOB B (DYHKIIMOHHPOBAHUU
OouocucrteM. PaccMoTpuM mocTpoeHHe BhIUKC-
JIUTENIbHBIX MOJEIbHBIX CLIEHAPUEB, KOTOPHIC
CMOT'YT BKJIIOYaTh pa3HOOOpa3Hble BHYTPEHHUE
(baKkTOPBI U3MEHEHNH MOIMYIISIIIMOHHBIX XapaKTe-
PUCTHK Y BHEIIHUE BO3JIeCcTBUA. B crieHapusax
AMYIIAPYEM DKCTIIEPTHYIO JIOTUKY TIPUHSATHUS pe-
LICHUH, 3aKIabIBas BAPUAHTHI BOBMOXKHBIX pe-
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