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NmMuranuoHHbIe MOAEIU
npoueccoB Joructuku B ERP cucremax

AHHOTZI].[I/IH. B pa60Te 000CHOBBIBAETCS HCO6XOI[I/IMOCTB yu€Ta MHOXKECTBa q)aKTOpOB,
BJIMAIOIIUX Ha MaKpOo- HW MHKPOJOTUCTUYCCKHUE CHUCTCMBI, IJId TPHUHATHA 000CHOBAHHBIX
YHPaBJICHUYCCKUX pemeHHﬁ. ABTOp paccMaTpruBacT BO3MOKHOCTb UCIIOJIB30BAHUSA WMHTAIIMOHHBIX
MOI[GJ'IGﬁ B aBTOMAaTHU3UPOBAHHBIX pa60q1/1x MCCTax JIOTUCTOB, UYTO TIIO3BOJISICT YYMUTHIBATH
JAUHAMHUYCCKHUEC U3MCHCHUS B JIOTUCTUYCCKUX CUCTEMAX.

ERP-cucremsl, Takue kak 1C, Oracle u SAP, obOecnieunBaroT ymnpaBjieHHE pecypcamMu U
IporeccaMy, BKIIOYas JIOTMCTUKY, HO CTAQJIKUBAIOTCS C TPYAHOCTAMH B  JOJITOCPOYHOM
MIPOTHO3UPOBAHUN H3-32 BOJATWIIBHOCTU PBIHKOB M APYruX (pakTopoB. J{si MOBBIICHUS TOYHOCTH
IIPOTHO30B IIpeJUIaraeTcs MHTErpanus MaTeMaTHMYECKHX aJITOPUTMOB, YYMTBHIBAIOIIUX HIMPOKHUH
CHEKTp (aKTOpOB.

ATeHTHOe MoJieNMpoBaHue, Kak 3()(EeKTUBHBI WHCTPYMEHT MPOTHO3MPOBAHUS, TO3BOJISET
MOJIETIUPOBaTh IIOBEICHUE areHTOB B KOHKYPEHTHOH cpefe. OTO IMOMOTaeT YYHUTBIBATb TaKHE
nmapaMeTphl, Kak CE30HHOCTh, MPOIMYCKHAsI CIIOCOOHOCTh MyTeW M Jpyrue (pakTophl, BIUSAIOUINE HA
aoructuky. OnIHaKo, NpU YBEJIWYEHUM 4YHCIA YYHUTHIBAEMBIX IIAPAMETPOB, CIOKHOCTb MOJIEJIEH
BO3pAaCTaeT, 4YTO MOXKET 3aTPYAHUTH ONIEPATUBHOE IPUHATHE PELICHUMN.

Haquas[ HOBHU3HA HCCICAOBAHHUA 3aKIIOYACTCA B OITHUMHU3AIUKW YHUCIa HapaMETpOB IJIA
MOZCIIMPOBAHUA, YTO IMO3BOJIACT YJIYUIIUTH KAa4YCCTBO YIIPABJICHUYCCKUX peIlIeHHfI. I/ICCJ'ICI[OBaHI/IC
TAKXKE MOAUYCPKHUBACT BAXKHOCTH YUCTAa COBPEMCHHBIX SKOHOMHWYCCKUX (baKTOpOB, TaKHX KaK CaHKIIHH,
B MOJCIINPOBAHNHU ITOBCACHHA arCHTOB.

B uccrnenoBannn 0OOCHOBBIBACTCS BBIBOJ O HEOOXOJMMOCTH ydeTa KOMILIeKca (hakTopoB
MaKpOJIOTUCTUYECKOW M MUKPOJIOTUCTHUECKON CUCTEM, MTPH KOTOPOM YUCIIO (PaKTOPOB CTPEMHUTCS K
MaKCHUMyMYy, JIO JIOCTIDKEHHUS TIOCTATOYHOCTH 0O0beMa MH(POpPMAIUH ISl IPUHSITHS OTIEPATUBHOTO,
000CHOBAaHHOTO U KaueCTBEHHOTO YIIPaBJICHUYECKOTO pelieHus. PaccMoTpeH mpumep BO3MOXKHOCTH
WCIIOJIb30BaHUS UMHUTAIIMOHHONW MOJIENIM Ha 0a3e MpOorpaMMHOI0 KOMILIEKCa aBTOMAaTHU3UPOBAHHOTO
pabouyero Mecra JIOTHCTa U €ro UHTepdeiica.

KiroueBblie cj10Ba: 5KOHOMUKA; (PMHAHCHI; JIOTHCTHKA; ar€HTHOE MOJICTTMPOBAHUE; IMUTAIIMOHHOE
MOJIEJIMPOBAHUE; MAKPOJIOTUCTUYECKUE CUCTEMBI; MUKPOJIOTUCTUYECKUE CUCTEMBI
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BBenenue

CoBpeMeHHBIE JJOTHCTUYECKHAE CUCTEMBI CTAKHBAIOTCSA C MHOYKECTBOM (DAKTOPOB, BIUSIOMINX
Ha MX YyIpaBlieHHEe, YTO TpeOyeT 0oJiee TOUHBIX MHCTPYMEHTOB IMPOTHO3MPOBaHUA. TpaauLMOHHBIE
ERP-cucremsl He Beeria ciocoOHbI 00€CTIEYUTh BHICOKYIO TOUHOCTh A0JITOCPOYHOTO IPOTHO3UPOBAHUS
U3-32 BOJIATWIBHOCTH PBIHKOB M CIIO)KHOCTEM B Yy4eTe COLMAIbHBIX IpoleccoB. MHrerpanus
areHTHoro MmojenupoBaHusi B ERP-cucteMbl MOKET MOBBICUTH Kadye€CTBO IPOTHO3UPOBAHUS U
YIPaBJIEHUS JIOTUCTUYECKMMHU IPOLIECCAMHU.

HCJ'H)IO JaHHOro HuCCJICAOBaHUA SBIACTCA pa3pa60TKa n 000CHOBaHUE METOA0JIOTHIO
HHTCrpalilui  arcHTHOro  MOJCJIHMPOBAaHHUA B ERP-cuctemnr  ais yiIydymeHus  yHOpaBJICHUA
JIOTUCTUYCCKUMHU IIpoucCCaMu, YUHUTBIBAsA KOMILICKC q)aKTOpOB MakKpo- U MHUKPOJOTUCTUUCCKHUX
CHCTCM.

OO0beKT uccnenoBanus — Joructuueckue npoueccbl B ERP-cuctemax, Bkitoyas ynpasieHue
TPAHCIIOPTOM M CKJIAJIOM.

Hpez[MeT HCCIICOOBAaHHA — MCTOABI U AJITOPUTMBI arCHTHOTO MOACIIMPOBAHUA, TPUMCHACMBIC
JJIS YITYUIICHHAS ITPOTHO3UPOBAHUS U YIIPABJIICHUA JIOTUCTHYCCKUMHA IIPpOLECCaMU B ERP-cucremax.

1. MaTtepuaJibl 1 METOBbI

HpI/I HAalMMCaHUHU aBTOPOM HCIIOJB30BAJIMCh CICAYIOIUE MCTOABI: aHalin3, CpaBHCHHC,
O606IJ.I€HI/Ie HAay4YHBbIX HCCIIeIOBaHUM U CTaTeﬁ, BU3yalin3alvsd JaHHBIX, CHHTC3.

Jlist nocTrKEeHUs! MOCTaBICHHOM 11eNu B paboTe OBLIN MOCTAaBJICHbI CIEAYIOIINE 3aJaun:

1. HpOBCCTI/I HCCJICAOBAHUC UHTCIPALIMN arCHTHOT'O MOJACIIMPOBAHUS B ERP-cucreMs! ais
IMOBBIIICHUA TOYHOCTU AOJTOCPOYHOI'0 MPOTrHO3UPOBAHUA JTOTUCTUUCCKUX ITPOICCCOB.

2. HpoaHaJ'II/ISI/IpOBaTL BIMAHHUEC CAHKIIMOHHBIX Ol“paHI/I‘-ICHI/Iﬁ Ha IIOBCACHHEC arcHTOB B
JOTUCTHUYCCKHUX CHCTEMax.

3. HpOBCCTI/I ONTUMHU3AIIUIO TTAapaMETpPOB HUMHUTAIUOHHOTO MOJACIHUPOBAHUA  IJIA
OIICPAaTUBHOI'O IPUHATUA YIIPABJICHUCCKUX peﬂleHI/Iﬁ B JIOTUCTUKE.

B ocHoBy nccnenoBanus ernu Hayunbie Tpy sl b, I'unzoypr, O.J1. CvupHoB, A.JO. Ctenanenko
[1], M.C. Kopneega, JI.®. Pozanosa [2], A1O. Crenanos [3], I'. B. MunaeBa, H.B. bepeszenkas [4],
IT.A. 3aiiues [5], B.H. Tpery6oB [6] u T. 1.

2. Pe3yabTaThl M 00CyXKACHUS

YpasiieHue JTOrMCTHYECKUMHU CUCTEMaMHU — JUHAMHUYECKUN ITPOLECC, BIUSIHUE Ha KOTOPBIN
HETPEPHIBHO OKa3bIBAIOT MHOXECTBO (pakropoB. KommdecTBO 3THX (PaKTOpOB MPOHNOPIHOHAIBHO
KOJINYECTBY B3aMMOJEHCTBYIOLIMX CYOBEKTOB M Te€X IPaBOBBIX Cpel, B KOTOPbIX OHHU
B3aUMOACUCTBYIOT. [I0 CBOEH CyTH, MErajOruCTUYECKHE CHUCTEMBl MEKIyHapOJHOM TOPrOBIU
ABJIAIOTCS  COBOKYITHOCTBIO MAaKpOJIOTMCTHYECKMX CHCTEM, DPAa3MEIICHHBIX Ha HaMOHAIbHBIX
TEPPUTOPUAX, M YK€ B MAKPOJIOTUCTHUECKUX HAIMOHAJBHBIX CHCTEMaX CYOBEKThl IUIAHHPYIOT
MHUKPOJIOTHUCTHYECKUE CUCTEMBI COOCTBEHHBIX MPEIPUATHI.

B Hamm 1HYM ynpaBieHHe JOTUCTUYECKUMU CUCTEMaMH MOXET OBbITh PEaIr30BaHO Ha OCHOBE
CHELMAIBHBIX JIEKTPOHHO-BBIUNCIUTEIbHBIX CPEll, UMEIOIINX (hOpMY MPOrpaMMHBIX KOMILJIEKCOB, K
takuM KomiuiekcaM otHocatcss ERP, MRP. ERP — (anrn. Enterprise Resource Planning) —
MIPOrPaMMHBIM  KOMILJIEKC JJIsi YIpaBieHHs OH3HEec-NpollecCaMd OpraHu3alMd B TOM UHUCIE
YIIPaBJICHUSI JIOTUCTUKOW TpaHcmopTa U ckiana. ERP cuctema mHTErpupyer B CBOEM KOMILIEKCE
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(UHAHCOBBIE W PECYPCHBIC JaHHBIE, KOMMEpPYECKHE 00s3aTeIhCTBA M TOTCHIIMAJIBl OpTaHU3aluu
OKa3bIBAOIINEC BJIUAHUEC Ha @yHKHI/IOHI/IpOBaHI/IC (S HpOI/I3BOIICTB€HHOI>'I A JIOTHCTHYECKOU
nestenbHOCTH. OCHOBHBIM Ha3HaueHHeM ERP cuctem sBisiercs ympaBlieHHE pecypcamu U
nporeccamMu, Takke (QyHKIIMOHAI TPeTyCMaTPUBAET CPETHECPOUHOE TPOTHO3UPOBaHHE (YIIpaBICHHUE
3amacaMy Ha CKJIafie ¥ pa3pabdoTKa MapUIpyTOB TPAHCHOPTHOW mepeBo3ku). OaHAKO OONBITUHCTBO
pazpabotunkoB ERP cucrem (1C, Oracle, SAP), He o0ecneunBalOT BBICOKOW TOYHOCTH
JOJTOCPOYHOTO MTPOTHO3UPOBAHHMS, POTHO3UPOBaHUS Ha niepuos 2—3 net. [IpuunHON TOMY CITy)KHUT
BOJIATUJIIBHOCTH PBIHKOB B HACTOAIICC BPEMS U HeI[O6pOCOBCCTHa$I KOHKYPCHIIUA B MC)KILYHapOI[HOI\/JI
TOPTOBJIC, BEIPAXKCHHAS! OJTHOCTOPOHHUMH CEKIIMOHHBIMH OTpaHUYCHUSIMH. Meay TeM, B 9KOHOMHUKA
opranuM3alii MOXET W OOJDKHA YYMTHIBATH 60]'[66 OTAAJICHHBIC TOPHU3OHTHI IIJIAHUPOBAHUA,
MHUKPOIKOHOMHUYECKUE A(P(PEKTHI TPU ITOM, OTPA3ATCSs M HAa MAKPOIKOHOMHUECKUX IOKa3aTeNsix
pPEerMoHOB W CTpaHbl B 1eioM. Eiie oaHON mpo6iieMol AOJATOCPOUYHOTO (CTPAaTETHYECcKOro)
TUTAHUPOBAHHMS CITY)KUT OTCYTCTBUE 3(D(HEKTUBHBIX MHCTPYMEHTOB IIPOTHO3UPOBAHUS, YIUTHIBAIOIITIX
HE CTOJIBKO MPOIECCHl SKOHOMHKH, CKOJIBKO MPOIECCH B COIMYME B IEJIOM. DTO OOBSACHICTCS TEM,
yro airoputM ERP cuctem, mocTpoeH Ha MexaHHM3MeE YIPaBICHHS OMNEpalUsIMH B Mpolleccax,
KOTOpBIM UMEET YETKUE KPUTEPHH, BBIPAKEHHbIE B KOJMYECTBEHHBIX MOKAa3aTeNlsX (Bpems, 00beM
pecypcoB, 00bEM JICHEKHBIX CPEICTB, KOJUYECTBO IMEPCOHAIIA, KOJIMIECTBO TEXHUKHU U 000PYI0BaHHS
nu T. )I.). I[aHHI)Ie napaMeTpbl MOAJICIKAT CUCTCMHOMY aHaJIM3y M OCHOBAHBI Ha €ro ajJropuTtMmax.
Opnako, B ciIy4ae ¢ JOJATOCPOYHBIM TPOTHO3UPOBAHUEM MIPH YBETUUCHUHU TIEPUO]IA IPOTHOZUPOBAHUS
SHAYUTCIIBHO CHUIKACTCA TOYHOCTH HPOTHO3UPOBAHHUA KAaK TAKOBOTIO. KOHG‘IHO, BO3MOXHO YYCCTb
CE30HHBIE KOJICOAHMsI HA PHIHKE TOIUIMBA WJIM CYIIECTBYIOIIYIO U MEPCHEKTUBHYIO €MKOCTh CKJIaIa,
OJTHAKO ATUX (aKTOPOB, (PAKTOPOB, OKA3BIBAIONIMX BIIMSHUE HA TIOKA3aTENIM IMOTEHITHAN IPOIIecca,
HEJO0CTaTOYHO.

B mensx mMOBBIMIEHUS KadyecTBA MPOTHO3MPOBAHUS, AKTYyaJIbHOM 3aJadeid SBISETCS
HWHTErpupoBaHue B cucteMy ERP MaTeMaTnueckux anropuTMoB, CIIOCOOHBIX 00JIe€ TOYHO TTOCTPOUTH
MPOTHO3 PAa3BUTHS CHUCTEMBI MPH Yy4uyeTe MHOXeCTBa (PaKTOPOM peaTu3yeMbIX B MakKpo- |
MHKPOJIOTUCTUYECKOMN CUCTEMAX.

OngauM u3 3(p(GEKTHBHBIX HWHCTPYMEHTOB IPOTHO3MPOBAHMS JTUHAMHKHA HM3MCHCHHH B
MaKpOJIOTUCTUYECKIMX W MHUKPOJOTUCTHUECKUX CHCTEMax SBISIETCS areHTHOE MOJICITHPOBAHHE.
ATITIPOKCHMHUPOBAHHOE OTIPEICIICHHE aJTOPUTMa arceHTHOTO MOJCIUPOBAHUsA, C(HOPMYITHPOBAHO
aMEpUKAHCKUM Y4eHBbIM DpUKoM boH?010 — «B areHTHOM MOJENUPOBAHUH CUCTEMA MOJEIUPYETCS,
KaK COBOKYITHOCTh aBTOHOMHBIX OOBCKTOB NMPUHATHS PEIICHHA, Ha3bIBAEMBIX areHTamMu. Kakwrid
areHT WHAVBUAYAJIbHO OIICHMBAET CBOIO CHUTYaIlMI0 W TMPHHMMAET pPEIIeHHs Ha OCHOBE Habopa
OTpPECNICHHBIX MPaBUI. ATCHTHI MOTYT BBIIOJHATH PA3IMYHBIC JACHCTBHS, COOTBETCTBYIOIIHC
CUCTEME, KOTOPYIO OHHM MPEIACTABISIOT, HAIpUMEp, MPOU3BOIUTH, MOTPEONSATH WM TMPOJABATh.
[ToBTOpsTONIUECS] KOHKYPCHTHBIC B3aUMOJICHCTBUS MEXKIY AarcHTaMHU SIBJISTFOTCS OCOOCHHOCTBIO
areHTHOTO MOJICTUPOBAHUS, KOTOPOE OMUPAETCS Ha BO3MOXXHOCTH KOMITBIOTEPOB JJIsI HCCIIETOBAHUS
JMHAMHKY, HEIOCTYIHBIX YHCTO MAaTEMAaTHYECKMM MeTogam».! Takum o6pa3zoM, IPHMMEHUTEIBHO K
JIOTUCTHYECKUM CHUCTEMaM pa3JIMYHOTO YPOBHS, areHTHOE MOJICIMPOBAHHE MPEACTaBISET COOOM
MPOTHO3 TIOBEJICHUS AarcHTOB, NPHHUMAMOIINX YIIPABICHYSCKHUE PEIICHUS B HANPsHKCHHOU
KOHKYPEHTHOM cpefie HCXOIs U3 HMEIOIUXCS pecypcoB u cpeactB. CHHEpPrus areHTHOTO
MOJICJTUPOBAHUS C OCHOBHBIMH TIapaMETPaMHU MHUKPOJOTUCTHYCCKOW CHCTEMBI TPEIIPUATHS
npennoxeHsl yaeHsiMu MaciukoBoii T.E. u Peapko C.I. [7] (puc. 1).

! ResearchGate GmbH. Bonabeau E. Agent-based modeling: methods and techniques for simulating human systems.
Procedures National Academy of Sciences 99(3), 2001. Pp. 7280—7287 — Pexxum moctymna —
https://www.researchgate.net/publication/11360902_Agent-

Based ModelingMethods_And Techniques for Simulating Human_Systems (nata oopamenus: 02.10.2024).
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Pucynok 1. Bxoonwvie dannvie u pe3yibmamoi
UMUMAYUOHHO20 MOOETUPOBAHUSL T02UCMU4ecKoll cucmemvl [7]

[Ipenmnonaraercs, YTO AITOPUTM UMUTAIIMOHHOTO MOJIEIIMPOBAHMS YIUTHIBAET COBOKYITHOCTh
(hakTOpOB B MaKpOJOTHCTHYECKOH CHUCTEMBI TEPPUTOPUM W MHKPOJOTUCTHYECKUX CHUCTEMBI
NpeNpusATHsS. Y4eT JWHAMHUKH TOKa3aTelel, JOJDKEH YUYWTHIBaTh KaK OOIWe, TaK W YacTHBIC
(bakTophl, OKa3bIBAIOLIME BIUSHUE HAa cUCTeMy. Tak, Hampumep, K oOmM (GakTopaM OTHOCHTCS
CTOMMOCTh MOTOPHOTO TOIUIMBA Ha PHIHKE, SBIISIOMIASCS OOIIEH s BCEX yYaCTHHKOB PBIHKA, a K
YacTHBIM (haKTOpaM BO3MOKHO OTHECTH KOJHMYECTBO aBTOTPAHCIIOPTHBIX CPEJCTB B PACIOPSIKECHUU
MPENNPUITHS U UX TEXHUUECKYIO TOTOBHOCTD (COCTOSIHHE).

Bueapenue anroputmoB areHTHOro wojenupoBanus B ERP  cucremy mnpennpusitus,
0a3upyeTcsi Ha UCTOIb30BAHUH UMHUTAIIMOHHONW MOJENN MOBEJCHUSI CyObEKTOB CHCTEMBI B TOH HIIH
WHOW JIOTHCTUYECKOW IIeTouke. AHANU3 pe3yNbTaTOB MOBEACHHUS CYOBEKTOB MpHU pealnu3aluu
MIPOIIECCOB, CITYKHUT MPOTHO30M HECKOJIBKUX MApaMETPOB MAKPOJIOTUCTUICCKON I MUKPOJIOTUCTUIECKON
CUCTEMBI:

1. Hanpsoxk€HHOCTP KOHKYPEHTHOTO TMOJSl JIOTUCTHYECKOIO ayTCOpcuHra. J{aHHBIN
mapaMerp OTpakaeT TOTOBHOCTh CYOBEKTOB — JIOTUCTHMUYECKHUX KOMIIAHUH K
BBITIOJTHEHHIO JIOTUCTUYECKUX MPOLECCOB 3aKa3uuKoB. [IpenenaMu mpeaocTaBisieMbiX
yCIyT ciayxkar — oOmas eMKOCTh CKJIaJ0B U O0bEeM TMEpPeBO30K B pacuere
TOHHOKHJIOMETPOB.

2. Cesonnblii hakTop. [laHHBIN MapaMeTp yUYUTHIBAET CE30HHOCTh XPaHEHUS U MIEPEBO30K
ONpPEACICHHON HOMEHKJIATypbl MPOAYKUWH, HANpUMEpP, CEIbCKOXO03iCTBEHHOM
HNPOAYKIUH U CTPOUTENIBHBIX MAaTEPUAIIOB.

3. ®dakTop MPOITYCKHOM CHOCOOHOCTH MYyTEH COOOIICHHS W TEPMHUHAJIOB TEPPUTOPHHU.
JlaHHBI nIapaMeTp OKa3bIBACT BIMSAHUE HA BpEMs pealn3aliy JIOTUCTUKU TPAHCIIOPTa
C YYETOM TEXHHUYECKOH MPOITyCKHOM CIIOCOOHOCTU JOPOT, MOCTOB, MIEPETIPaB, a TaKKe
IMPOBCACHUA PCMOHTA JOPOT U aBapHﬁHOCTH Ha OTACIIbHBIX YYaCTKaXx.

IIpencraBieHHbIe BBILIE MIEPEYECHb APAMETPOB HE SIBJSAETCS IOJHBIM, TaK KaK IapamMeTpoB,
YUUTBIBAEMBIX B UMUTALIMOHHONW MOJIENIN, MOXKET OBITh OT TpeX A0 JABAJIATH, IPH STOM 4eM OoJibliee
KOJIMYECTBO MapaMEeTPOB YYHUTHIBAETCS, TEM CIIOKHEE HHTETPALMOHHBbIE CBSI3U U UX 000I0JHOE
¢bakxTopHoe Bo3zeicTBre. CielyeT OTMETHTb, YTO aHAIN3 MHOKECTBa (PAKTOPOB B MOJIENIN HE BCETia
pallMOHAJIEH C TOYKM 3PEHUS NPUHATHS OINEPATUBHOIO YIPABJIEHYECKOIO pELICHUs, TaK Kak
MHOKECTBO IIapaMETPOM HCKAXKAIOT JUHAMHYHO BIMSIIOT Ha pe3yibTaT MporHo3a. B 3Toi cBA3W,
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palMOHATIBHBIM MIPEJICTABISAETCS ONPEIENIEHUs] JOCTAaTOYHOT0, OIIPECIEHHOI0 00beMa apaMeTpoB,
yuuTBhIBaeMbIX B Mozienu. C(hopMupoBaHHbIE pe3yIbTaThl TPOTHO3A, TPEICTABIISIOTCS IOJIb30BATEIIO
Ha OCHOBE BH3yaJM3allUM Ipolecca, MOCpeIcTBOM HHTepdeiica nmporpaMMHoro komiuiekca ERP,
HaIpuMep IMpU MPOTrHO3UPOBAHUU TPAHCIIOPTA CIIOCOOHOTO KOHCOIMIUPOBATH IPY3bI AJIs IEPEBO3KU
Ha ONPEJIETICHHOM M CONpENENbHBIX TEPPUTOPHSX (pHC. 2).2

Pucynox 2. Uumepdeiic asmomamusuposanno2o paboue2o mecma 102ucma’

B Bu3yanmsanuum mnpexacraBieHHOro uHTepdeiica (puc.2), MoryT OBITh yKa3aHbI
aBTOTPAHCIOPTHBIE CPEACTBA (B TOM YHCIIE U MEXIyHAPOAHOMN MEPEBO3KH ), HCTIOIb30BaHHE KOTOPBIX
MOTEHIMAJIBHO BO3MOXHO B CpeIHECpOUHOM nepuojie. Heo0XoauMbIM yciioBUeM SBISIETCS TOT (pakT,
YTO AESTEIbHOCTh U TpaduK areHToB (CyObEKTOB) AOKEH OBITh JOCTYTIEH AJI1 CUCTEMBI.

Hay4Has HOBH3HA MPECTaBICHHOTO MOIX0Aa COCTOUT B OINPeIeTICHIH KOMITIeKca (haKTOpOB,
OKa3bIBAIOIINX BJIMAHHUEC HA MapaMCTpPbl IMPOrHO3a U 000CHOBaHUU YTBCPXKACHHUA O TOM, 4YTO IIpU
CTpPEMJICHHHM K MaKCUMyMy y4eTa MapaMeTpoOB B MMHUTAIIMOHHOW MOJENH, UX 00bEM JOJDKEH OBITh
OIITUMU3UPOBAH HCXOOsA M3 BO3MOXKHOCTU OIICPATHBHOTO MPHUHATHA YIIPABICHUCCKHX peHICHHfI.
JlaHHOE yTBEPKACHHUE KOPPETUPYET C pe3yIbTaTaMu UcclieqoBanuii aBTopa: «I[Ipodaemsl yrpaBieHus
nupoBO apXUTEKTYpPOH JOTUCTHUYCCKUX TPaHC(HOPMAIMOHHBIX HEHTpOoB» (Mocksa, 2023), «Yuer
MaKpOIKOHOMHYECKHX ()aKTOPOB B areHTHOM MOJEIUPOBAHUU JIOTHCTUYECKUX cuctem» (Mockaa,

2024) [8; 9].

[Ipobnembl MpUKIATHONW aJanTaluy ajJrOPUTMOB areHTHOTO MOJEIHMPOBAHUS B IPAKTUKY
oTedyecTBeHHbIX Tpeanpusatuii B Poccun ycnemno pemaer @PI'bYH «lleHTpanbHbIil 35KOHOMHUKO-
MatemaTuueckuid MHCTUTYT PAH», poccuiickumu yuensiMu MaxkapoBbiv B.JI. u baxtusunsim A.P.
c(OopMyIMpPOBaHbl TEKYyIIUE MPOOJIEMbl U PELICHUS areHTHOI'O MOJAEIUPOBaHUSA B (POPMUPOBAHUU
MO/IENIEN MUPOBOTO SKOHOMHUYECKOTO KOMIUIEKCA ¢ IPUMEHEHUEM KBAaHTOBBIX BbrunciaeHui [10].

2 nopmarmonnsiii iopran 1C: Tpennpustue 8. TpaHCOpTHAs JOTHCTHKA, SKCTIEAMPOBAHUE M YIIPABIIEHHE aBTOTPAHCTIOPTOM
KOPII. ABromaTu3upoBanHoe pabouee MecTo Jiorucra — Pexum noctyna — https://solutions.  c.ru/catalog/tmsexp/978
129https://solutions.1c.ru/catalog/tmsexp/978129 (nata obpamenus: 02.10.2024).
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B namie Bpemsi, Bpemsi mepexojia OT MOHOIOJISIPHOTO K MHOTOIOJIIPHOMY MHPOYCTPOMCTBY
SKOHOMHUKH, BaXHO YUUTBHIBATh U COBpEMEHHBIC (DaKTOPHI, OKA3BIBAIOIIUE BIIMSHUE HA MOBEIACHHE
areHTOB B MOJIEIIH, K YUCITY TaKuX (PAKTOPOB OTHOCSITCSI CAHKITMOHHBIE OTPAaHUYECHHUS HEAPY>KECTBEHHBIX
CTpaH, BBIHYXKJAIOIIUE areHTOB MEHSATH CBOE SKOHOMUYECKOE TOBEJCHHE HCIIONIB3Ys, HalpuMeEp,
MEXaHHU3MbI TAPaAJUIETFHOTO UMIIOPTA.

3aKjaouYeHue

B xone npoBeneHHOT0 Uccieq0BaHMsl ObUIa U3yUeHa UHTETPALUs ar€éHTHOIO MOJEJIMPOBAHMUS
B ERP-cucTeMsl ¢ 11€51610 MOBBIIEHHUSI TOYHOCTH J0JITOCPOYHOTO MPOTHO3UPOBAHUS JIOTHCTUYECKUX
mporeccoB. B coBpemenHbix ycnmoBusx ERP-cucremsr, Takme kak 1C, Oracle m SAP, He
o0ecneyrBaroT BHICOKON TOUHOCTH JAOJITOCPOYHOTO MPOTHO3UPOBAHUS U3-3a BOJATUIBHOCTH PHIHKOB
1 HeTOOPOCOBECTHOW KOHKYPEHLIMH, BHIPAKEHHOM B OJJHOCTOPOHHUX CAaHKIMOHHBIX OTPaHUUYEHUSX.
JUis pemieHuss 3TOM NpoOJeMbl MPEASIOKEHO BHEAPEHHME areHTHOIO MOJICIMPOBAHUS, KOTOpOE
IIO3BOJISIET MOJEIIMPOBATh IOBEJCHUE ArceHTOB B CIIOKHBIX KOHKYPEHTHBIX YCJIOBHSX, YYUTBIBAS
MHOXECTBO (PAKTOPOB MaKpO- M MMKPOJOTHUCTUYECKMX CHCTEM. ATEHTHOE MOJENUpOBaHME, Kak
METOJI, TO3BOJSET Oo0jiee TOYHO MPOTHO3UPOBATH PA3BUTHE CUCTEMBI, YUYUTHIBAasS JUHAMUKY
B3aMMOJCHCTBUM MEXIy aBTOHOMHBIMU areHTaMM, 4TO HEAOCTYNIHO YHMCTO MaTeMaTHYECKUM
MeToJlaM. AHalM3 BIIMSHUS CAHKIMOHHBIX OIPaHWYEHMN Ha MOBEJECHUE areHTOB B JIOTMCTUYECKHUX
CHUCTEMax IOKa3aJl, YTO B YCIOBHUAX NEPEXOAA K MHOIOIOJSPHOMY MHUPOYCTPOMCTBY 3KOHOMUKH,
CaHKIMM BBIHYKJAIOT areHTOB M3MEHATh CBOE€ HIKOHOMHMYECKOE ITOBEJCHUE, HAIpHUMEp, 4epes
MEXaHU3MBbl MapajIeIbHOTO UMIOpTa. DTO TpeOyeT ajanTaluu MoJielell areHTHOTO MOBEJICHHS B
ERP-cucremax 17151 yueta HOBbIX 3KOHOMUYECKHX peainii U (PaKTOPOB, BIUSAIOMIMX HA JJOTUCTHUECKHE
IIPOLIECCBI.

OHTI/IMI/I?)aL[I/I}I napaMeTpoOB UMUTAIIMOHHOTI'O MOACIIUPOBAHUA JISI ONICPATUBHOTO NPUHATHUA
YIPaBJIEHYECKUX PELICHUH B JIOTHCTHUKE IMPEIoiaraeT yueT Kak OOIIMX, TaK U YaCTHBIX (PakTopoB,
BJIMAIOIIUX HA CUCTEMY. OI[HaKO, I/I3651TO‘-IHO€ KOJIMYCCTBO MMapaMETPOB MOKET YCJIOXKHUTH MOACIIb U
MCKa3UTh pe3yJbTaThl MporHo3a. [1o3ToMy BakHO ONpPENENUTh ONTUMAIbHBIA 00bEM MapaMeTpoB,
JOCTaTOYHBIN JIJIsl IPUHATUS 0OOCHOBAHHBIX YIIPABIEHUYECKUX pelieHnid. Busyanusanus pe3ynbTaToB
nporHo3a d4epe3 wuHTepdeiic ERP-cucteMbl TO3BONSET MOIB30BATENIO ONMEPATHBHO OIICHUBATh
BO3MOXHOCTH HCIIOJIBb30BAHUSA TPAHCIHOPTHBIX CPCACTB U INIAHUPOBATH JIOTUCTUUCCKHUEC OICpallu.
Takum oOpa3om, wHTETrpanus areHTHoro MozenupoBanus B ERP-cuctemsl crmocobctByer Oosee
TOYHOMY MNPOTHO3UPOBAHUIO U aJlallTalluX JIOTUCTHUYCCKUX IMPONECCCOB K M3MCHAKOIMINMCS YCIIOBUAM
pBIHKA, BKIIIOUYasl BIMSHHE CAaHKIIMOHHBIX OIPaHUYEHUNA. DTO MO3BOJISIET MPEANPUITHSIM IPUHUMATD
0o1ee 000CHOBAaHHBIC U CBOCBPEMEHHBIE YIIPABIEHUYECKHIE PEIICHHSI, YTO OCOOCHHO BaXKHO B YCIIOBHSIX
BBICOKOW HEOTIPEIENIEHHOCTH U IMHAMUYHOCTH BHEIIHEN CPEeJIbl.

JIMTEPATYPA

1. ['un30ypr, N.b. Pemenne norucruueckux 3anad B ERP-cuctemax ¢ ucnonb3oBaHuem
BeO-kimmenToB / M1.b. I'urs0ypr, O.J1. CmuprOoB, A.1O. Crenanenko / HayqaHo-TexHIYecKuit
BecTHUK [loBoimkbs. — 2021. — Ne 6. — C. 22-24. — EDN FYQGZZ.

2. Kopueesa, M.C. Ontumuzanuss OM3HEC-TIPOLIECCOB B TPAHCHOPTHO-JIOTHCTUYECKOM
koMrannu ¢ ucnoib3oBanuemM ERP-cuctem / M.C. Kopueea, JI.®. Po3anoBa //
Mornoniexb ¥ Hayka: akTyajbHble MPOOJEMbl (YHIAMEHTAJIbHBIX U INPUKIAJIHBIX
uccienoBanuii: Matepuais [V Beepoccuniickoit HallMOHaIbHOM HaAy4YHON KOH(pEpEeHIIUU
CTYJEHTOB, aCIMPAHTOB U MOJIOJIBIX YUeHbIX, KoMcomoinbCck-Ha-Amype, 12—16 anpens
2021 roga. Tom Yacts 4. — Komcomonbsck-Ha-Amype: KoMcomonbsckuii-Ha-AMype
rocynapcTBeHHbii yausepcuret, 2021. — C. 61-63. — DOI 10.17084/978-5-7765-
1482-1-2021-61. — EDN ZNYPEY.

CtpaHuua 6 n3 8
30FAVNS524

W3narenscTBo «Mup Haykim» \ Publishing company «World of science» http://izd-mn.com


https://esj.today/
http://izd-mn.com/

BecTuuk EBpa3suiickoii Hayku 2024, Tom 16, Ne s5 ISSN 2588-0101
The Eurasian Scientific Journal 2024, Vol. 16, Iss. s5 https://esj.today

3. Cremanos, /[.}O. O630p norucTudeckux OM3HEC-TPOIECCOB HA MPUMEPE 3aKyNOYHOM
nesirensHOCcTH npeanpusitas / J1.FO. CrenanoB // Jloructuka cerogns. — 2014, — Ne 5. —
C. 268-287. — EDN SXHRHH.

4. Munaesa, [.B. ®narmanckue pemennss ERP cucrem B moructuke / I'.B. MuHaesa,
H.B. bepesenkas // MexayHapoIHbIN CTyIeHYeCKUI Hay4HbIH BecTHUK. — 2015. —
Ne 5-5. — C. 646. — EDN UAVRKV.

3. 3aiines, [I.A. Jloructuka B YIpaBICHYECKOW JEATENBbHOCTH MpeAnpusTus /
IT.A. 3aiiiies // Nauka-Rastudent.ru. — 2015. — Ne 1(13). — C. 28. — EDN TGDCGD.

6. Tpery6os, B.H. Jlorucruyeckue KOHLENIMM KaK METOAOJOTHYECKas OCHOBA

CHHXPOHH3AIMU B JIorucTHyeckux cucremax / B H. Tpery6os // IlonuremaTndeckuii
CETEeBOM DJIEKTPOHHBIN Hay4HBIH KypHasn Ky0aHCKOro rocyaapcTBEHHOTO arpapHoro
yauBepcurera. — 2011. — Ne 66. — C. 181-193. — EDN NDHOQB.

7. Macnukosa, T.E. IlpumeHeHue NOAXOM0B HMHUTAUMOHHOIO MOJEIUPOBAHUA IS
orieHkH Y exTuBHOCTH TorrcTHYecKuX mporeccoB / T.E. Macmukosa, C.I'. Peapko //
Hayuno-texuuueckue  Begomoctu  Cankt-lIleTepOyprckoro  rocyaapcTBEHHOTO
noJIMTeXHU4Yeckoro yuupepcurera. — 2013. — Ne 4-2(183). — C. 96-102. — EDN
RXCAKH.

8. Apckwii, A.A. TlpoGrnembl ynpaBieHHss TUQPOBOH apXUTEKTYPOH JIOTHCTUYECKHUX
TpaHc(hOpMaMOHHBIX HEHTPOB / A.A. Apckuii // MapkeTunr u noructuka. — 2023, —
Ne 4(48). — C. 5-14. — EDN GLXIDB.

9. Apckuii, A.A. YdeT Makpo’KOHOMHYECKHX (DaKTOpPOB B areHTHOM MOJIEIWPOBAHUU
ngoructuueckux cucreM / A.A. Apckuii // MapkeTuHr u noructuka. — 2024. —
Ne 4(54). — C. 5-10. — EDN EPCMCR.

10.  Makarov, V.L. Agent-based modeling for a complex world / V.L.Makarov,
A.R. Bakhtizin, J.M. Epstein. — 2nd edition, revised. — Moscow: ®DexnepanbHOe
rOCyJapCTBEHHOE OI0/KETHOE 00pa30BaTEIHLHOE YUPEKIACHUE BBHICIIETO 00pa30BaHUS
«l"ocynapcTBeHHBIN aKaJeMUYECKUN YHUBEPCUTET T'YMaHUTapHBIX Hayk», 2022. —
74 p. — ISBN 978-5-6045843-4-7. — DOI 10.18254/978-5-604-5843-4-7. — EDN
PUZXXQ.

CrpaHunua 7 nus 8
30FAVNS524

W3narenscTBo «Mup Haykim» \ Publishing company «World of science» http://izd-mn.com


https://esj.today/
http://izd-mn.com/

BecTuuk EBpa3suiickoii Hayku 2024, Tom 16, Ne s5 ISSN 2588-0101
The Eurasian Scientific Journal 2024, Vol. 16, Iss. s5 https://esj.today

Arsky Alexander Alexandrovich
Financial University under the Government of the Russian Federation, Moscow, Russia
E-mail: arskiy@list.ru

Simulation models of logistics processes in ERP systems

Abstract. The paper substantiates the need to take into account many factors affecting macro-
and micrologistic systems in order to make informed management decisions. The author considers the
possibility of using simulation models in automated logistics workplaces, which allows taking into
account dynamic changes in logistics systems.

ERP systems such as 1C, Oracle and SAP provide resource and process management, including
logistics, but face difficulties in long-term forecasting due to market volatility and other factors. To
improve the accuracy of forecasts, it is proposed to integrate mathematical algorithms that take into
account a wide range of factors.

Agent-based modeling, as an effective forecasting tool, allows you to model the behavior of
agents in a competitive environment. This helps to take into account parameters such as seasonality,
track capacity and other factors affecting logistics. However, with an increase in the number of
parameters taken into account, the complexity of the models increases, which can make operational
decision-making difficult.

The scientific novelty of the research lies in optimizing the number of parameters for modeling,
which allows improving the quality of management decisions. The study also highlights the
importance of taking into account modern economic factors, such as sanctions, in modeling agent
behavior.

The study substantiates the conclusion that it is necessary to take into account the complex of
factors of the macrological and micrologistic systems, in which the number of factors tends to the
maximum, until sufficient information is achieved to make an operational, informed and high-quality
management decision. An example of the possibility of using a simulation model based on the software
package of an automated workplace of a logistician and its interface is considered.

Keywords: economics; finance; logistics; agent modeling; simulation modeling; macrological
systems; micrologistic systems
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