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AHHOTaumaA. B ycnoBMAX MHTEHCMBHOIO pocTa 06bEMOB 3/IEKTPOHHON KOMMeEpLUK
1 yBeJIMYEHWsA YiCa BO3BPATOB akTyaslbHOCTb MpUobpeTaeT 3a4aya NoBbilleHUA 3GGeKTUBHOCTH
ynpaBieHus JIOrUCTUYECKOM OeATeNbHOCTbIO, BKIIOUalOLLei KaK NpAMble, Tak U peBepCUBHble
MoTOKW ToBapoB. OCo60 CNIOMHOCTBIO XapaKTepU3YI0TCA peBEPCUBHbIE MPOLLECChI, YTO BbI3BAHO
Heo6x04MMOCTbI0 onpedeNieHUs peasibHbIX NPUYMH BO3BPaTOB, KOTOpPbLIe HEMOCPeACTBEHHO
onpegensioT BbIGop Y3108 MapLpyTa. Llenblo cTaTby ABNAeTCA pa3paboTa MynbTUMOOeNbHOro
MeTOo4a CUTYaLMOHHOI0 YNpaB/ieHUA NOrUCTUYECKUMU NMOTOKaMU B 3NIEKTPOHHOM KOMMepLIMK,
OT/IMYAIOLLLEr0CA KOMMJIEKCHbIM peLleHMeM B3aMMOCBA3aHHbIX 3a[ay aHanmnsa KIMEeHTCKUX
obpalLeHuii Mo BO3BpaTaM Y MHOMOKpUTEpPManbHOM MapLLpYTU3aLumM MaTepuanbHbIX MOTOKOB.
[nsa knaccuduKaumMm nNpuUMH Bo3BPaTOB MCMOJIb30BaICA UMHTYULNOHUCTCKUIA HEYeTKUi
CIyYaiHbIl Niec, No3BONAKLLMI YUYMTLIBATh HeoNpeaeIeHHOCTb, HEMOJTHOTY M MPOTUBOPEYMBOCTD
K/IMEHTCKMX AaHHbIX 3a CHET NPUMEHEHUA UHTYULMOHUCTCKUX HEYETKUX MHOMECTB M aHCcamb1a
[epeBbeB pelleHuit. [na onTMMM3aLMM MapLUpyTOB Kak B MPAMOK, TaK U B PeBEPCUBHOW
JIOFUCTUKE NPUMEHASICA anropuTM OOXAEBbIX YepBen, oTnyaLwminca cbanaHcMpoBaHHbIM
MOAX0A0M K r1106asibHOMY U JIOKasIbHOMY MOMCKY C MOMOLLLbIO ABYX MeXaHW3MOB BOCMPOW3B0ACTBa
1 MyTaumn Ko, MpenoreHHbIN MynbTUMoAeNbHbIA METO peasniv3oBaH B BUAe NPorpaMMHoOro
NpoAyKTa Ha A3bike Python, KOTopbI MHTErpUPOBaH C KOPNoOPaTUBHLIMWU UHGOPMALMOHHBIMU
CUCTEMaMU U XPaHWUWLLLEM AaHHbIX. Pe3ynbTaThl ero TeCTMpOBaHUA MOKasanu, YTo COBMECTHOe
NpUMeHeHWe MHCTPYMEHTOB 06paboTKMN TEKCTOBLIX AaHHbIX, UHTYULIMOHUCTCKOO HEYETKOro
C/ly4YalHoro fieca v anropuTMa Ao AeBbIX YepBeit No3BOoNAeT BbICTPOUTL IGHEKTUBHYI0 cUCTEMY
yrnpaB/ieHnA IOTUCTUYECKON 0eATeNIbHOCTbIO: aHaM3 KIIMEHTCKMX 06paLLeHMit M oNTUMKU3aLMA
MapLUpyTOB 06ecneynBaloT CHUMKEHWE onepalMoHHbIX 3aTpaT Ha 06paboTKY BO3BpaToB,
a HaKoMJIeHHas CTaTUCTUKA UX MPUYUH CO30aeT OCHOBY AJ1A NPEBEHTUBHOM KOPPEKTUPOBKM
TOBapPHOM NONIUTUKM M NOBbILLEHUA NPOLIEHTa BbIKYNa TOBapoB.
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Abstract. In the context of intensive growth in e-commerce volumes and an increase in the
number of returns, the task of improving the efficiency of logistics management, including both
direct and reverse flows, is becoming relevant. Reversible processes are particularly complex,
due to the need to determine the real return reasons, which directly determine the choice of
route nodes. The aim of the article is to develop a multi-model method for situational managing
logistics flows in e-commerce, characterized by a comprehensive solution to the interrelated
tasks of analysis of customer requests for returns and multi-criteria routing of material flows.
To classify the return reasons, an intuitionistic fuzzy random forest was used, since it allows for
the uncertainty, incompleteness, and inconsistency of customer data to be taken into account
by using intuitionistic fuzzy sets and an ensemble of decision trees. To optimize routes in both
forward and reverse logistics, the earthworm algorithm was used, thanks to a balanced approach
to global and local search using two mechanisms of reproduction and Cauchy mutation. The
proposed multi-model method is implemented as a software in the Python and integrated with
corporate information systems and data warehouse. The results of his testing showed that the
combined use of a text data processing tools, intuitionistic fuzzy random forest and an earthworm
algorithm allows us to the development of an effective logistics management system. Customer
request analysis and route optimization reduce operating costs for processing returns, while
accumulated statistics on their causes provide the basis for proactively adjusting product policies
and increasing the redemption rate.
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BeepneHne
COBPEMEHHBIX YCJOBUSIX OJIHUM
U3 KJIIOYEBBIX (PaKkTOpoB obecrede-
HUSl KOHKYPEHTOCIIOCOOHOCTH opra-
HHU3AIAN AJIEKTPOHHONU KOMMEPIIUH SIBJISI-
eTcs noBbieHne 3PpPEeKTUBHOCTH yIpaBIie-

HUS JTIOTUCTUYECKOH JACSTEIHHOCTHIO, B TOM
YHUCJIe PEBEPCUBHBIMU MMOTOKaMU, CBA3aH-
HBIMHU C BO3BpaTamMu TOBapoOB MOTpeOuTe-
namu. CTpeMUTENbHOE Pa3BUTHE JTUCTaH-
LIMOHHON TOPTOBJIM B COBOKYITHOCTH C TO-
CTOSIHHBIM pacIIUPEHHEM HOMEHKIIATYPhI
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