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AHHoOTauuA. [IpOMBbILLNIEHHBIN KOMMJIEKC C ero NPOM3BOLACTBEHHLIMU, SKOHOMUYECKUMU
1 coLManbHbIMU CBA3AMM NpeAcTaBNAeT CO60M CNIOMKHbIA 06EKT ANA ynpaBneHua. PelleHve
3aJau4v no peanusaLmm onTMManbHOro ynpasieHWs TakuM 06 beKTOM TpebyeT UcciefoBaHUA,
¢$opMMpOBaHNA HOBBLIX MOLAX0A0B U MHCTPYMEHTOB MoJenunpoBaHusa. Lienbio nccnegosaHmaA
ABnAeTcA paspaboTKa NPaKTUYECKN NPUMEHUMON MOAEeNU ONTUMAaNbHOro ynpaBneHua
MPOMBILLIIEHHBIM KOMIMIEKCOM Ha YPOBHE pervoHa. B cTaTbe npefcTaBieHa nonbiTKa peLleHmsa
3a[a4v Co30aHWA areHT-0pMeHTUPOBAHHOW MOLENN YNPaBAeHWA NPOMBbILLIEHHBIM KOMIMJIEKCOM
0TOeNIbHOro perMoHa B nporpaMmHon cpege. [na ¢opMnpoBaHUA MOAENN UCMOSIb30BaH areHT-
OPVEHTUPOBAHHbIN NOAX0A, BEI6OP ONTUMASIbHBIX PELLEHWUIA peanusyeTcs NoLlaroBo Ha 0OCHOBE
MWHMMaKCHOIro noaxoda. Mofenb peanv3oBaHa Ha OCHOBE TPeXYPOBHEBOW apXUTEKTYpbI
ynpaBfieHNA, BKJIIOYaIOLLLEN OpraHbl BflacTu GefepasibHoro U permoHasibHoro YpoBHEN, @ TaKHKe
YpOBEHb YrNpaBneHua npeanpuaATMin, o6 begMHEHHbIX Mo BUAaM aeAatensHocTU. PaspaboTaHo
npeacTaBfeHne coLManbHO-3KOHOMUYECKUX U NMPOM3BOACTBEHHbBIX MApaMeTPOB Kax4oro Buaa
OeATeNbHOCTU B BuAe $a30BOro BEKTOPa B COOTBETCTBYIOLLEM KOHEYHOMEPHOM BEKTOPHOM
npoctpaHcTee. ®DopMann3oBaHbl eNCTBUA, OrpaHUYeHUA A1 NapaMeTpoB U COOTBETCTBYIOLLME
MaKCUMMU3KpyeMble Lienesble GYHKLUM ON1A areHTOB Ka4oro ypoBHs. Pa3paboTaH anropuTm
MoJenu ynpaBieHUs permoHasbHbIM MPOMBbILLIEHHLIM KOMMIEKCOM, NpeanoniaraoLlemn
MaKCMMM3aLMIo LieneBor GYHKLMM KarkabIM areHToM MyTeM Bblibopa CBOEro onTUMasibHOro
rapaHTUPOBaHHOIO (MaKCUMUHHOIO) YNPaB/eHNA C Y4EeTOM BO3MOMHbIX HAUXYALUUX PUCKOB,
OrpaHNYeHu 1 ynpaBnAoLLMX BO3eNCTBUIA areHTOB BbiLLecToALLEero YpoBHA. [peanoreHo
BEKTOPHO-MaTpUYHOE PeKYppPeHTHOe ypaBHEHWe ANA pacyeTa $a30BbiX BEKTOPOB areHToB
cnegytowero nepyona. [1na pacyeToB UCNOSb3YOTCA MaTPULLbl KO3GPULMEHTOB BHYTPEHHEN
OVHaMWKM NapaMeTpoB NPOMbILLIIEHHO0 KOMIJIeKCa, BIMAHWUA YNpaBIAoLLUX BO3OENCTBUN,
PVCKOB M OrpaHUYeHn. BeKTopbl BO3MYLLIEHWI U OFpaHUYEHUA M3MEHAIOTCA B COOTBETCTBUM
€O cLeHapuaMK. PaspaboTaHHas apxXUTeKTYpa U anropuTMbl MOMCKA OMTUMANbHbIX peLleHui
TpexypoBHEBOM MOAesnn yrnpaBfieHUA PernoHasibHbIM MPOMbILLNIEHHBIM KOMMJIEKCOM
nporpaMMHo peanu3oBaHbl B cpeae AnyLogic Personal Learning Edition. PaspaboTtaHHas
nporpaMMa MoMKeT UCMOJIb30BaTbCA pervoHasbHbIMWU OpraHaMu BNacTu, HayYHbIMU
opraHuMsauuAMK OnA npoBefeHUA AeTasM3MpoBaHHbLIX MO CEKTOPaM MPOMbILLIEHHON
LeATeNIbHOCTW permoHa pac4eToB UCX04A U3 NPeaIOKEHHOr 0 CLeHapMA BHELLUHUX GpaKTopoB.
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Abstract. The industrial complex with its economic and social connections is a complicated
object to manage. Solving the problem of implementing optimal control of such an object
requires additional research, new approaches and modeling tools. The aim of the study is
to develop a practically applicable model of industrial complex optimal management at the
regional level. The article presents an attempt to solve the problem of creating an agent-based
management model and software for an industrial complex in a separate region. An agent-
based approach was used to form the model, the choice of optimal solutions is implemented
step by step based on a minimax approach. The model is implemented on the basis of a three-
level management architecture, including authorities at the federal and regional levels,
as well as the management level of one type activity enterprises. The representation of
socio-economic and production parameters of each type of activity in the form of a phase
vector in the corresponding vector space is developed. Actions, constraints for parameters
and corresponding maximized target functions for agents of each level are formalized. The
algorithm of the regional industrial complex management model has been developed, it
assumes the maximization of the target function by each agent by choosing its optimal
guaranteed (maximum) management, taking into account the possible worst risks, limitations
and control actions of higher-level agents. A vector-matrix recurrence equation is proposed
for calculating the phase vectors of agents of the next period. For calculations, matrices of the
industrial complex internal dynamics, the influence of control actions, risks and restrictions
coefficients are used. The vectors of perturbations and constraints change according to the
scenarios. The developed architecture and algorithms for finding optimal solutions to the
three-level management model of the regional industrial complex are programmatically
implemented in the AnyLogic Personal Learning Edition. The developed software can be
used by regional authorities and scientific organizations to carry out calculations detailed by
sectors of industrial activity in the region based on the proposed scenario of external factors.
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BeeneHue
POMBIIIICHHBIH KOMIIIEKC, B TOM
|_| YyUCcjie Ha YPOBHE PETrHOHA, MPEe.I-
cTaBIsIeT COOOM CIIOXKHBIH 00B-

CKT IJId MOIACIIMPOBAHUA U YIPABJICHHUA.
HpOMLIIJ_IJ'IeHHOCTB HUMCECT MHOI'OYPOBHEBYIO

CyObEKTHO-OOBEKTHYIO CTPYKTYpPY U CUCTEMY
BEPTHKAIBHBIX M TOPU3OHTAIBHBIX MaTepH-
aJTbHBIX, YIPABISIOMINX U UHPOPMALIOHHBIX
cBsa3er. Kpome TOro, npOMBIIUIEHHOCTB I10-
CTOSTHHO HAXOJUTCSI IO/ BIMSTHUEM TEXHO-
JIOTUYECKUX, COLMATBbHBIX 1 SKOHOMHUYECKHX

UT-MeHeakMeHT B> YnpaBneHve 3¢pPpeKTUBHOCTbIO
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