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Abstract. In recent years, simulation has been actively used to study socio-economic
processes in order to test various management decisions (for analyzing risks, projects,
regional processes, logistics, etc.). Today, three simulation systems (Actor Pilgrim,
AnyLogic, GPSS World), each of which has its own areas of application, are the most
widespread in Russia. So, the system Actor Pilgrim is most suitable for modeling socio-
economic processes. The first version of this system was developed by a group led by
Professor Alexander Anatolyevich Yemelyanov more than 35 years ago to solve experimental
problems in the direction of "Flexible automated production. It was based on a new modeling
paradigm, which was built on the actor-network theory. The transition to solving new
problems, primarily in the economics, led to the need for its further system development
through the implementation of temporal, financial and spatial dynamics. Currently, the
system development is carried out through the construction of hybrid simulation models,
which is associated with the introduction of various analysis methods. So, when modeling
actual technical and economic processes (for example, import substitution of high-
tech products), it is proposed to use artificial intelligence methods that allow you to get
informed decisions in conditions of information uncertainty. Models that include fuzzy
logic methods and swarm algorithms (in particular, bacterial optimization) have shown
good results. For example, fuzzy logic methods have been used to assign "fair" priorities
to option projects through a detailed analysis of the factors of the internal and external
environment of enterprises that will implement them. Bacterial optimization algorithms
have been used to search for "promising" areas for the implementation of the projects of
import substitution of high-tech products. These swarm algorithms are distinguished by the
ability to simultaneously study favorable and negative factors, i. e. allow taking into account
various risk situations. The modern version of Actor Pilgrim is intended for systems analysts,
economists-mathematicians and other professionals who are familiar with programming,
but are not professional programmers.
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Oco6eHHOCTU NOCTPOEHUA MTMOPUOHbIX
MMUTaUMoHHbIX Mogenen B Actor Pilgrim
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AHHoTauma. B nocnegHue rofbl UMMTaLMOHHOE MOENIMPOBaHME CTaio aKTUBHO MPUMEHATLCA
OnA uccnenoBaHUA CoLManbHO-3KOHOMMYECKUX MPOLLECCOB C LieNiblo MPOBEPKM PasfINYHbIX
yrpaBfieH4YecKnNX peLleHni (B 061acT aHanm3a pUCKOB, NMPOEKTOB, PerMoHabHbIX NPOLLECCoB,
NOMUCTURM U T. A.). Ha cerogHAWHMIM AeHb B Poccun Hambonbluee pacripocTpaHeHme nosyymm
TPY cUcTeMbl MMUTaUMOHHOro MogenuposaHuAa (Actor Pilgrim, AnyLogic, GPSS World),
KaOan 13 KOTopbIX MMeeT CBOM 06/1acTh NpuUMeHeHus. Tak, 4nAa MoOeNIMpoBaHUA coLmanbHo-
3KOHOMUYECKUX NPOLLecCoB B HaubonbLLe cTeneHn nogxoaut cuctema Actor Pilgrim. Mepeas
BepcWA faHHoM cucTeMa bbina paspaboTaHa rpynnoi nog pyKOBOACTBOM [OKTOPa SKOHOMUYECKMX
HayK, npodeccopa EMenbaAHoBa AnekcaHgpa AHaTonbesuya bonee 35 neT Hasag Ans peLleHun
3KCMepUMeHTanbHbIX 3a[ady Mo HanpasneHuio «[MbKMe aBTOMaTU3MPOBaHHbIE NMPOM3BOACTBAY.
B ee ocHoBy 6bina nonoxkeHa HoBas NapagurMa MofenMpoBaHuA, KoTopas bblfla MocTpoeHa
Ha Teopuu aKTopHbIX ceTel. Nepexon K peLLeHuIo HOBbIX 3afad, B NepByto ovepenb B obnactu
3KOHOMWKM, NPUBEST K HEOO6X0ANMMOCTM AaribHeMLLEero pasBUTUA CUCTEMbI 3@ CHET peanun3aumm
BpeMeHHON, GUHAHCOBOWM M MPOCTPAHCTBEHHON OMHAMUKKU. B HacToAllee BpeMs pa3BuTue
CUCTEMBbI OCYLLIECTBIIAETCA 3a CYET NOCTPOEHMSA MrMBPUOHBIX UMUTALIMOHHBLIX MOZESIel, YTo CBA3aHO
C BHEApeHWEM pasnnyHbIX METOO0B aHanm3a. Tak, Npy MoAenMpoBaHUM aKTyasbHbIX TEXHUKO-
3KOHOMMYECKUX MPOLLECCOB (HarnpuMep, B 061aCTh MMMOpTO3aMeLLIeHMA HayKOEMKOM MpoayKLMK)
npeaJ1oXKeHo UCNob30BaTb METOAbl MCKYCCTBEHHOIO MHTENIEKTa, KOTOpPLIE NMO3BOMIAIOT MoJy4aTb
060CHOBaHHbIe peLLeHUA B YCI0BUAX MHGOPMaLIMOHHOW HeorpeaenieHHOCTU. XOopoLUne pesybTaThl
roKasanu MoJesnu, BKAYaLme B ceba MeTodbl HEYETKON NTOMUMKKU U poeBble anirOPUTMbI
(B YacTHocTK, baKTepmanbHo onTuMmsaLmm). CoBpeMeHHanA cucteMa Actor Pilgrim npegHasHaueHa
0N1A CUCTEMHBIX aHANUTUKOB, 3KOHOMUCTOB-MaTEMATMKOB M APYrUX CMELManMCTOB, 3HAKOMbIX
C NMPOrpamMMMPOBaHMEM, HO He ABMAIOLLIMXCA NPorpaMMmUcTaMu-npodeccuoHanamu.

KnioueBble cnosa: cucteMa MUTALMOHHOMO MOJENMPOBaHNA, I'VI6pVI,ElHaH MMUTaLIMOHHAA MOoieNb, HEYETKAA
JIOrnKa, 6aKTepmaanaﬂ onTMMK3aumA
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Introduction

he active development of computer tech-
nology has become an incentive for the
emergence of new methods for modeling
dynamic processes based on the comparison of
"analogs". It consists in launching parallel inter-
acting computational processes similar to real
processes, but in virtual spaces and time. As a re-

sult, the models make it possible to obtain met-
rological characteristics of a real process, for
which a full-scale study is very expensive or im-
possible due to the risk of irreparable damage.

There are two types of analog-based model-
ing [1]:

» modeling based on algorithmic analo-
gies, which involves the use of high-speed digi-

[110]
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