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ArEHTHAA UMUTALMNOHHASA MOAEJIb NMPOLIECCOB
HE®TEMNPOAYKTOOBECIEYEHUA

Ipeonosicena azenHmuas UMUMAYUOHHASL MOOETb AHANU3A NOMOKOBLIX NPOYECCO8 8 YENOUKe NOCMABOK «Cemb
Hepmebas — cemv A3C». Onucanvl 0CHOBHBIE 0CODEHHOCTNU NOBECOCHUS U 83AUMOOCUCMEUS A2EHMO8 NPU MOOECTU-
posanuu npoyeccog docmasku Hepmenpooykmos na A3C. Paspabomannas KOMRblOMEpPHAs cCUCmeMa MOXNCem
OblMb UCNONL308AHA OIS NPUHSAMUSL PEULEHULl N0 D PHEKMUBHOMY YAPAGLEHUIO NOTNOKOGLIMU NPOYECCamil 8 UHme-
PUPOBAHHBIX KOMIJICKCAX XPAHEHUS U pACHpedeneHusi HeghmenpooyKmos.

Knroueevie cnosa: He¢menpodyl<moo6ecnelteﬁue, Jlocucmuka, yenodyka nocmaeok, dceHmHad UMUmMayuOHHAA Mooerb.

BBepeHue

Ha coBpeMeHHOM »3Tamie HpemnpusITHS HEPTErpo-
JTYKTOOOECTICUeHUsI CTANKUBAIOTCI C HEOOXOIMMOCTBHIO
KOMIUIEKCHON MHTETPAlMy TIPOLIECCOB YIPaBIEHUsS IPO-
W3BOJICTBEHHOW JIESITENTbHOCTHIO, JIOTHCTHKOW M TOPTO-
BBIMH OIEpalysIMH, YTOObI UMETH IOJHYIO M JJOCTOBEp-
HyI0 WH(OpMaLHIO Uisl TPUHATHS d(PPEKTUBHBIX YIIPaB-
JICHYECKHX PEIICHUH M MaKCUMAJIbHO OINEpaTUBHO pea-
TMpOBaTh Ha JIIOOBIE M3MEHEHHs CTPYKTYpPBI cIpoca U
TIPE/IJIOXKEHUSI Ha PBIHKE.

CHOXXHOCTB pelIeHHs OTHX 3a/1a4 00yCIIaBIBaETCH,
IJIaBHBIM 00pa3oM, crerudukoi npeanpuaTuii HedTe-
MPOAYKTOOOECTIEYeHHS: CIIOXKHAs (priinajbHasi WM XOll-
JIMHTOBasi CTPYKTypa MNpPEINpUsTUs; oOmmpHas cdepa
JIeSITeNIbHOCTH — XpaHEHHe, NepeBaika, ONTOBast U po3-
HHUYHas pean3alysl pa3InyHbIX BUIOB HE(TEPOILYKTOB;
TEeppUTOpHAIbHAS PACTIPEACIICHHOCTh TPEINPHATHS —
JIeTIapTaMeHThl  YIIPaBIIeHHs, PACIpPEAeNeHNus] U TpaHC-
nopra, He(rebasbl, KaKAble U3 KOTOPBIX OOCITY:KHUBAIOT
CBOIO CETh aBTO3ANpPABOYHBIX CTAHIMHA; OONBIIOH W
CJIOXHBIN JJOKYMEHTOO0OPOT TP OpTraHM3aInK JOTUCTH-
KU He]TEerpoayKTOB; OOJIBIIOE YHCIO YYACTHUKOB IPO-
Liecca BHYTPY KOMITAHUH T10 Pa3IMYHBIM HaIlpaBJICHUSIM;
HEOOXOIMMOCTh MAaKCUMAJIbHOTO WCIONB30BaHUS  pe-
CypcHO¥ 0a3bl U 1p.

PaccmoTpenHble 0COOEHHOCTH 00YCIIaBIMBAIOT aK-
TyaJIbHOCTh M Ba)KHOCTh Pa3pabOTKW MOJENM aHalm3a
MIPOLIECCOB YIPABJIEHHS TPEINPUATHIMUA HE(PTEIPOIyK-
ToOOECIIeYeHHsI, OCHOBAHHOW Ha CHCTEMHOM IMpEJCTaB-
JICHUM W JIMHAMUYECKOM MOJIEIUPOBAHUM TOTOKOBBIX
IIPOILIECCOB, KOTOPask MO3BOJIUT B KOHEYHOM UTOT€ COKpa-
TUTD 3aTpaThl Ha JIOTHUCTUKY HE(TEPOIYKTOB M COJIEp-
YKaHUE aBTOMapKa.

AHAJIN3 TIOC/JeTHUX MCCIIEeA0BAHNI W IyOaHMKa-
muii. HeoThbemiieMBIM JJIEMEHTOM aHajinW3a CHCTEM
ynpasiieHus1 nernodkamu moctaBok (SCM), K KOTOpBIM
OTHOCATCS U TpeINpHATHs HehTenpoayKTo00eCIeYeHH s,
SIBIIIIOTCSA UMHUTAIMOHHBIE MozenH [1]. Ha ceropnsmnmii
JIeHb c(hopMUpOBANMCH M HaWOOJIee MIMPOKO MPHUMEHS-
I0TCS. TPH OCHOBHBIX TMOAXO/A: IHCKPETHO-COOBITHHHOE

MOJICJIMPOBaHKUE, MOJENH CHUCTEMHOH [MHAMUKU |
areHTHOE MOJICTUPOBAHUE.

Bornbiast yacte paboT, CBSI3aHHBIX C MOJIETHPOBA-
HUEM He(TSHBIX KOMIIAHWH, HCIIONB3YeT WHCTPYMEHTA-
pHii JIMCKPETHO-COOBITUIHOTO MMHUTAIMOHHOTO MOJIEIH-
poBaHus. 31ech CleayeT BBIICIUTH paboty [2], rme
MIpe/IJIOKEeHa JTUCKPETHO-COOBITHIHASL MOJieNb ISl Hed-
Tsanoi kommanud PETROBRAS, xoropas Obu1a pa3pado-
TaHa B MHCTPYMEHTAJIBHOM cpene Arena. Mopens oxBa-
TBHIBAET JIOTUCTUYECKYIO LIETIOYKY «TepMHHAIBI — HedTe-
nepepabatbIBatoNIve 3aBoJbpl — He(Teda3bl», OCTaBIIS
0e3 BHUMaHUs pacIpelesUTeNbHYI0 CeTh 10 KOHEYHBIX
noTpeOuTenei.

Jpyroii mojxon, OCHOBaHHBIA HA MOJIEISIX CUCTEM-
HOW JUHaMUKH, paccMarpuBaercs B [3, 4]. [ToctpoeHHas
B [3] Moenb OXBaThIBACT MPOIECCHI MTOOBIUHM, Tepepa-
0OTKHM, XpaHEHHUsS M TPAHCIIOPTUPOBKU CHIpOH HedTH, a
TaKKe YaCTUYHO XpaHEHWs WM TPaHCHOPTUPOBKU HedTe-
MIPOJYKTOB M TO3BOJISIET MPOBOIUTH aHAIIU3 JTUHAMUKH
TIOBE/ICHUS] CUCTEMBI, OOYCIIOBJICHHOTO B3aHMOIEHCTBH-
€M 3aI1acoB, MaTEPHUAIILHBIX TIOTOKOB, HH()OPMaIMOHHBIX
3aJIepKEK M, YTO SBISETCS OTIIMYMTEIHLHOM YepToi Mo-
JIeITH, BO3MOXKHBIX HEIITATHBIX CUTYaIHH.

Haubornee akTyaJlbHBIM M TIEpCTIEKTHBHBIM HallpaB-
JIEHWEM HWCCIIeJIOBaHHS B HACTOSIIEE BPEMS SIBJISAETCSI CO3-
JIaHWE CHCTEM MMHTAI[HOHHOIO MOJIEITMPOBAHHS HA OCHO-
BE MYJIBTHAr€HTHOTO Moxxozna. PaccMoTpeHHble 0coOeH-
HOCTH, CBSI3aHHBIE C MOJIEIMPOBAHUEM TIPOIIECCOB YIIPaB-
JICHUS —TPEIIPUATHAMEH — HEeDTEPOIYKTOOOCCIICUCHUS,
XOpOIIO COOTBETCTBYIOT HJIESIM, MOJIOKEHHBIM B OCHOBY
TEOpPUH areHTHBIX cucTeM. [lepcreKTHBBI NCIONTb30BaHUs
MYJIBTHAT€HTHOTO O/IXO/a VTSl PacCMaTpUBAaeMBIX 3a/1ad
00YCIIOBIIEHBI MPEUMYILIECTBAMH, KOTOPBIE OH MPENOCTaB-
JSIeT JUIsl paclpenesieHHbIX HMHTEIUIEKTYaIbHbIX On3Hec-
TIPWIOKEHWH: aBTOHOMHOCTh areHTOB, MHIIMBUIyaJbHOE
TIOBE/ICHUE (OT MPOCTBIX YCIIOBHIA 10 JIOTHUECKOTO BBIBOJIA
PpelIeHuii), BOBMOKHOCTh OOY4YEHHS M aJanTalny, KOoop-
JMHAIMS UX JeiicTBuil U np. B pabore [3] ommcana umu-
TalMoOHHas! MOJIETb HA OCHOBE TEXHOJIOTUU MYJbTHATEHT-
HBIX CHCTEM ISl TOAJEP)KKU NPHHSTHS PEIIeHHH B JIOTH-
CTHKE MOPTOBOIO HE(TIHOrO TEPMHUHAJA, T/ areHTaMHu
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BBICTYTIAIOT TAKHE €T0 AJIEMEHTHI, KaK TAaHKEPbI, TIOPTOBBIE
npHYaiel, TpyOompoBoabl u  HedrenepepabaTbIBaroye
3aBOJIbI, KOTOPBIE B3aUMOJICHCTBYIOT MEXY COOOI ImyTeM
TIPOBEICHNS TIEPErOBOPOB, pelliasi 3a/ladd ONTUMAJILHOTO
pacrpeneneHus HepTu.

OTmenbHBIA HHTEpEC TMPEACTAaBIsSCT pa3padoTKa
poccuiickori kommanuu XJ Technologies cucrema Any-
Logic [1]. AnyLogic o0benunsier B cede nmpeuMyIiecTsa
Mozenei CHCTEMHOMU JIMHAMUKH, JICKPETHO-
COOBITUITHOTO MOJICIMPOBAHUSI U MYJIbTHAreHTHBIX TEX-
Honoruid. Tak, HanpuMmep, B pabore [6] omuckiBaroTcs
HEKOTOpbIE BOMPOCHL, CBS3aHHBIE C MOJEIHPOBAHHEM
JIOTUCTUYECKOH LIeNU MOCTaBOK OuororuimBa B EBpore u
JlatBum ¢ ucnonszoBanneM AnylLogic. Ha namr B3rsin
orpaHuueHHeM cucteMbl Anylogic Ha maHHOM JTare
Pa3BUTHS SIBIISIETCSI OTCYTCTBHE CPEJCTB MHTEIUIEKTYyaIIH-
3alK — IS TIPEJCTAaBICHUS U MaHMUITYJIMPOBAHUS 3Ha-
HUSIMH, KOTOpPbIE B MYJBTHAre€HTHBIX CHCTEMax CITy)XKaT
UIs co3iaHus oHrojorud. OHTONOrus sBisercsa (op-
MaJIbHBIM OITMCaHWEM (KOHIENITyaln3anuen) mnpeaMer-
HOM 00JNacTH W TpaBWI MPHHATHUS PEIISHUH, KOTOpOe
CITY’KHT JUTSL YIPOLIEHHS MPOrpaMMHUPOBAHUS TTOBEICHUS
areHTOB M WCIIONb3YeTCsS UMH IPH B3auMoselicTeun. Ta-
KuM o0pa3oM, OHTOJOTMYecKass 0a3a 3HaHHWH, KOTOpas
CTaHOBHUTCSI OCHOBHBIM 3JIEMEHTOM MPOrPaMMHOIO areH-
Ta CHCTEMBI, JAIONIMM €My BO3MOKHOCTh IPHHHMATh
pelieHs, IIaHUpOBaTh JACHCTBHS, B3aUMOJIEHCTBOBATh C
JIPYTHMU areHTaMu, COAEPIKUT MOJIETH KOHIETITYaIbHBIX
TIOHSITU, OTHOIIEHWI MpeaMEeTHON 00JIacTH M TpaBuIa
JUTSl aHAJIM3a U CUTYaTHBHOM OpHEHTAIINH.

ITocTanoBka 3agauu ucciaenoBanus. IIposeneH-
HBIH aHaM3, a TakkKe PaCCMOTPEHHBIE BHIIIE OCOOEHHO-
CTH, TIO3BOJISIIOT C(hOPMYIHPOBATH 1IENIb JaHHOH PadoTHl,
KOTOPOH SIBJIICTCS pa3pabOTKa 3HAHHECOPHEHTHPOBAHHON
CHCTEMBl MMHUTAIIMOHHOTO MOJIEIMPOBAHUS MPOIECCOB
yIpaBlieHus] TpeanpusaTHsIMiA Hedrenpoaykroodecnede-
HUS, HA OCHOBE areHTHOro IOJX0/la, B COCTaBE KOTOPOii
(YHKIMOHHUPYIOT WHTEIUIEKTYaIbHBIE areHThI, OCYIIECT-
BJISIOLIVE MIPUHATHE PEIICHUI W B3aUMOJIEHCTBHE C TI0-
MOIIBIO OHTOJIOTHYECKOH 0a3bl 3HAHMH W MeEXaHH3Ma
JIOTUYECKOT0 BBIBO/IA.

AreHTHas MMMTaUNOHHas Moaernb
aHanu3a npoueccos
HedTenpoaykToobecneyeHus

Ilpn ¢dopMupoBaHMM areHTHOTrO MpENCTaBICHUS
WMUTAIIMOHHON MOJIENT HeOOXOMMO UCXOIUTh U3 BhIJIe-
JICHHsI DJIEMEHTOB C MHIIMBUIYaJIbHBIM MoBefeHueM. s
pelIeHNs HAlIMX 33724 HeOOXOMMO PacCMOTpEHHE BCek
JIOTUCTHYECKOH IIEIIOYKH TOBApOJBIKEHUSI OT Hedrere-
pepabaThiBarOIMX 3aBOJOB 0 JIOTHCTUYECKHX TOCPE-
HHKOB, PEAT3YIOILIMX TOBAp KOHEYHBIM ITOTPEOHUTEISIM.

OpHOM M3 IIEHTpAIBHBIX 3a1a4 MPH areHTHOM MO-
JIETMPOBAHUM TTOTOKOBBIX MPOIIECCOB B paccMaTpHBac-
MOH cucreme SIBJIsieTcs (POPMHUPOBaHHE MHOXKECTBA ajlb-
TEpHATHBHBIX BAPHAHTOB ITOKYIIKW/TIPO/IAYKH PECYpPCOB
(merenpomykToB). B 3TOM Ciydae mpocteiimuii Bapu-
aHT OpraHM3allMd MYJIBTHATEHTHOTO COOOINECTBA MPH
pelIeHN: 33/1a4 O PACIpPEIEIEHUI0 PECYypCOB MOXKET
OBbITH OCHOBaH Ha B3aUMOJICHCTBUH MOKYNAIOUIUX U TPO-
JTAIOIIUX areHTOB, BBIMONHSIIONIMX TOMCK COOTBETCTBHS
Ha phIHKE UMEIOUIMXCsl pecypcoB. KoHKypHpys u Koore-
pHUpYsICh MEXIy COOOW MpU 3aKITIOUYEHHUU «CHETIOK» IS
COBMECTHOTO pEIICHHs] BO3HHUKAIOMMX 334a4 (U1l 4ero
areHThl MOT'YT HCIIOJb30BATh PA3BUThIE SIKOHOMUYECKUE
MEXaHU3MBbI, BKIIOYasl JOJIEBOE Y4acCTHE, AyKIIMOHBI M
T.J.), areHThl MOI'YT OOECIIEYUTh CHUCTEME HOBBIE BO3-
MOXXHOCTH B CaMOOpTaHM3alMU JUISl TTOCTOSIHHOTO TpH-
CHOCOOJIEHNST K M3MEHSIOIIEH s cuTyaluu. Mcnonb3oBa-
HHE TIOHSTHS ayKIMOHA B TIEPEroBopax areHToB obecrie-
YMBAET BO3MOXKHOCTh SIBHOW Iepeayy «I0JIE3HOCTH» (B
BUJIE LIEHBI) OT OTHOTO areHTa K Jpyromy.

MOXXHO JIOCTaTOYHO YETKO BBLICIUTH 3JIEMEHTHI
CHCTEMBI, BBITIOJNHSIONINE OCHOBHbIE (DYHKIWH JHCT-
puObtonmK He(TEerpoayKkToB (puc. 1): KOHIEHTpaHs
(xoHCOmuumanus) — HedrsiHbIe XpaHuiuina (6a3bl) — Re-
finingAgents; ¢husndeckoe pacrnpeneneHue — HeTernpo-
IyKTOIIPOBOAIBI PipelineAgents, crienuann3upoBaHHbIE
aBTOTPAHCIOPTHBIE CpeAcTBa TransportationAgents;
MOCPEIHUYECKHE YCIYTH TI0 PaclpOCTPpaHEHUIO — opra-
HU3alUH TUCTPUOBIOTOPCKOM ceTH (pUTEHIIepsI U Ap.) —
DistributionAgents; pacripeqiefieHie 10 KOHSYHBIM TIOT-

Meta level agents

% ProcuringCoordinationAgent ‘ ‘ TransportCoordinationAgent

transportation
plan-order

PlanningCenterAgent

e
o

Depot

CustomerAgent I

auon Gas station network

proposals
demand

Puc. 1. ArenTHas IMUTAIIIOHHAS! MOJIENTh AHAJIN3A TIPOLIECCOB HEPTENPOYKTOOOECTICUEHHS

200



Mooenrweanns 6 ekonomiui, opzanizayis eupoOHUYMEA Ma YNPAGIIHHA RPOEKMAMU

peduTeIIM — Ha JIAHHOM JTalle Pa3BUTHS MOICTH Pac-
CMATPUBAIOTCSA TONBKO AaBTO3AMPAaBOYHBIC CTAHIIUH
(A3C) u xomekcsl — CustomerAgents.

MonenupoBaHue MOTOKOBBIX TPOIIECCOB TPE-
npusTUsT HePTENPOILYyKTOOOECTIEeYeHHST B 3TOM Cilydyae
OCYIIIECTBIISIETCS Yepe3 B3aHUMOMACHCTBUE (IIEPErOBOPHI)
MEXy areHTaMH, MPEACTABISAIONMMU CO00H yJacTHHU-
KOB IICMOYKH MMOCTaBOK ¢ oOIei 3amaueii — Oecrepe-
OoiiHOe cHaOxeHHe moTpeduTesnel HedTenpoayKTamMu B
TpeOyeMOM KOJNHYECTBE M aCCOPTHMEHTE C HaWMEHb-
[IMMH 3aTPATaMH.

RefiningAgent umeer B CBOEM COCTaBe pe3epByap-
HBIH MapK M0 BCell HOMEHKJIATYpE BHIOB TOILIHBA, KO-
TOpBIN TPEACTABICH B BHJIC HAOOpa pe3epByapoB (TaH-
KOB), KOJIMYECTBO KOTOPBIX KOJIEOIETCS OT HECKOIBKHX
HITYK IO HECKOJNBKUX NECATKOB U XK€ COTCH EAMHHIL.
Kpome cymmapHO#i eMKOCTH, KaXXIIblil pe3epByap UMeeT
CBOI CTpaxoBO# 3amac (MHHUMAIbHBIA M MaKCHMallb-
HBIA ypoBHM). HamonmHeHue pe3epByapoB OCYIICCTBIISA-
ercsi Ju0O TIOCIeqoBaTeIbHO (HO B COOTBETCTBUU C
COPTHOCTBI0), JTHOO T10 3aJJaHHON OIIEPaTOPOM CXEME.

INepBOHAYATEHO B MOJIEIIM MOTYT OBITh 3a/IaHbI, 110
TpeOOBAHMIO 3aKa34MKa, CYIIECTBYIOIINE 3amachl He(Te-
MPOIYKTOB M CBOOOIHBIC EMKOCTH B PE3epBYapHBIX Iap-
Kax BCEX AareHTOB TEXHOIOTHYECKOro Komiuiekca. Mo-
JICMIBHO pPe3epBYapHbBIA TMapK MPECTABISCTCS areHTOM C
OIlpesieNIeHHBIM KOIUYECTBOM odepeniel (3aBUCUT OT BUza
U cOpTHOCTH HeTenponykToB). B coctaBe RefiningAgent
HUMeEEeTCsS TAKKe HAJMBHAS CTaHIMS, HEMOCPEICTBEHHO
CBSI3aHHAS C PE3ePBYAPHBIM MAPKOM M TpETHA3HAYCHHAS
U OTTPY3KU HE(TEIPOAYKTOB MOTPEOUTEISIM. XapaKTe-
pu3yeTcsl KOMUYECTBOM TIOPTOB OTIPY3KH U MHTCHCHBHO-
CTBIO 3a00pa HEe(PTEHPOMYKTOB IO KAXKIOMY W3 HUX. B
HUMUTAIIMOHHOM MOJINTM HAMBHAS CTAHIIMSI MPE/ICTaBIICHA
KaK MHOXXECTBO oOd4epesicii MoTpeOuTeNnei Uist Kaxaoro
TopTa OTTPY3KU. RefiningAgent Monenupyer Takxe Bpe-
MEHHYIO COCTABIISIIOIIYIO TIEPEBO30YHOrO MPOIIECCa, CBsi-
3aHHYIO C HAIMOJHEHHEM [IMCTEPH aBTOMOOWICH 1 aBTOIIO-
€3N0B. RefiningAgent, HampamBiieT APYTUM arcHTam
(DistributionAgents n CustomerAgents) WHPOPMAIIIO O
MpO/Ia’KE PECYPCOB ONPEAENIEHHOr0 00beMa H 110 Orpe;ie-
JICHHOM TIeHe, a Te B CBOIO OYepe/ib, MOJAIOT arcHTy Hed-
Teba3bl CBOM 3alpoChl Ha TOCTaBKY. RefiningAgent puk-
CHpYeT 3asiBKH B CBOCH 0a3e, KOHTPOIUPYET JIUMHUTHI U
AKIETITYeT KX, COrMACYSCh C COCTOSHUEM PECYPCOB, MOJTH-
THKaMH TIOCTABOK U JIOMYCTUMbIMH pruckaMi. COOTBETCT-
BYIOIINM areHTaM OTCBUTACTCS [TOATBEPIKICHHE UITH OTKA3.
AKIICTITOBAHHBIE CICTKH YJaCTBYIOT B JAJbHEHIINX pac-
Yerax MpH MOJEIUPOBAHNH, OTKJIOHCHHBIC CACTKH MOTYT
OBITH TOPaOOTAHBI areHTaMH (M3MEHEHHE CYMMBI, CPOKA U
JIPYTUX aTpuOyTOB CIEIKH) WIH yIaJIeHBL.

CustomerAgent sIBIsIeTCS KOHEYHBIM 3BEHOM pac-
CMaTpUBaeMOl JIOTHCTHYECKOW memu mocraBok. Cus-
tomerAgent notpednser HeQTENPOMYKTHI C OMpPEIeICH-
HOM WHTEHCHBHOCTBIO M IIOCTOSHHO OTIPABISICT HH-
¢dopmarmto DistributionAgents 0 CBOeM COCTOSHHU |
IaH-rpadukax MOCTABOK HE(TEPOAYKTOB (BpeMs H
o0beM 3abupaemoro HedTenponaykra). Jms Customer-

Agent IOMHKHO OBITH yYKa3aHO, BO-TIEPBBIX, KAKUE BUJIBI
TOIUIMBA OTITYCKAIOTCS Ha JAHHOH CTaHIIUK, BO-BTODBIX,
KaKOBBI €MKOCTH PE3€pPBYapoB VISl KaXKIOr0 BUIA TOI-
nuBa. Eciu Ha A3C npegycmaTpuBaercs Halu4ue CTpa-
XOBOT'O 3araca OMNpeesICHHOTO BUJA TOIUIMBA, TO €ro
BEJIMYMHA JIOJDKHA OBITH B JAJIbHEWIIIEM Y4TeHa B pac-
yerax. UToObI He MpeKpaTWiIach Mpojaka Kakoro-iuoo
BUJa TOIUIMBA W HE MPOM30LUIA TOTEPs] KIHUEHTYPHI,
areHT JIOJDKEH TPOW3BECTH 3aka3 Ha He(Tebaze win y
nmuctpuobioTopa. [loaToMy ogHa M3 OCHOBHBIX 3ajad,
pelIaeMbIX areHTOM 3TO OIpe/eNeHIe BPEMEHH YIPeK-
IeHusl 3aka3a (BpeMeHH 3aka3za). CieayeT yYuThIBATh,
YTO JUIS pacyeTra 3TOro BPEMEHH HEOOXOAWMO 3HATh,
MIOMHUMO XapakTepucTUK paboTbl camoii A3C, mokasza-
TEIW, CBSI3aHHBIE C MEPEBO30YHBIM MPOLECCOM, U Iapa-
MeTpbl paboThl HedTebasbl, CBSI3aHHBIE C OTITYCKOM
Kaxxoro Buza torumBa. CiemoBaTenbHO, BpeMsl yrpe-
JKICHHUs 3aKa3a SBJIETCS OOOOIICHHBIM IapaMeTpoOM
JIOTUCTUYECKOU 1[eTH, OTPaYKAIOIIUM MPUHIUI «TOYHO -
BO - BpEMs» W BKIIIOYAIOMIUM B ce0s XapaKTePUCTHKH
(YHKIIMOHUPOBAHUSI IPYT'HX areHTOB.

DistributionAgents Taxke IPUHAMAET 3aIPOCHI OT
noTpeduTesel Ha MOCTaBKy HE(TEIPOILYKTOB U OOBIYHO
B3aMMOJICHICTBYET TpU O3TOM C 3apaHee 3aJaHHBIMH
areHTaMH HedTe0a3 W IMepeBO3UNKOB. B o0ImieM ciydae
3]IeCh MOXKET OBITh TIOCTPOEHA HepapXUvecKast CTpYKTY-
pa JUCTPUOBIOTOPCKOM CETH, B 3TOM CIly4ae BO3HHKAET
areHT MetaypoBHs DistributionAgentManager.

TransportationAgent MonenupyeT TMOABWKHOW CO-
craB (OMMHOYHBIC ABTOMOOWIH-IIUCTEPHBI, ABTOIMOEC3A),
UCTIONB3YEMBIH TS TIEPEBO30K PA3IMYHBIX COPTOB OCH3U-
Ha U JU3EIBHOrO TOUUBa. TransportationAgent MOIKITIO-
yaercsi (B3aMMOJICHCTBYET) K OJHOMY WIIM HECKOIBKHUM
MyHKTaM (moptam) 3abopa HedtH y RefiningAgent, no
K)X/IOMY M3 KOTOPBIX YKa3bIBA€TCS MHTEHCHBHOCTH 3200~
pa. Ympasienue arentamu TransportationAgent ocymiect-
BIISIETCSI areHTOM MeTaypoBHS — TransportationAgent-
Manager, XOTOpBIH, 1O CYTH, TPEACTABISIET COOON aBTO-
TpancnoptHoe npennpusatue (ATII). B obmem ciydae B
mporiecce JIOCTABKM MOXKET HCIONb30BaThCS HECKOJIBKO
ATTI, xoTopble MOTyT MpHUHAJIEXKATh KOMIIAHUM WU SB-
JISITHCSI BHELITHUMU TIepEeBO3YMKaMU. ATeHT Transportatio-
nAgentManager ocylecTBIIAET TUIAHUPOBAHKE, pacyeT U
ONTUMU3AIMIO MapIIPYTOB JBIDKEHUS HE(PTEBO3OB I10
JIOCTAaBKe 3aIlIlaHUpOBaHHBIX 00beMoB Ha A3C, ¢ yuerom
BCEBO3MOKHBIX TIPABHJI ¥ OTPAHUYEHHI JTOCTAaBKH HedTe-
TIPO/IYKTOB, y4eTa MHANBUIYaJbHBIX XapaKTEPHCTUK OeH-
30B030B U A3C, TOCTYITHOTO Tapka OCH30BO30B.

Ha areHToB MeraypoBHs BO3Jararorcs 0OsI3aHHO-
CTH, CBA3aHHBIE C KOOpAMHALMEN AeHCTBHH Ipyrux
areHTOB TpH pa3pelieHun (NeperiaHupoBaHue, Iepe-
pacripesielieHle pecypcoB, MCHOIB30BaHUE PE3EPBOB U
JIp.) BO3HUKAIOUIMX KOH(IMKTHBIX HJIM PHCKOBBIX CO-
OBITHI B CHCTEME.

Pa3zpaboTaH KOMIUIEKC ONTUMH3ALUOHHBIX MOJe-
JIel, 3aJI0)KEHHBIX B Ka4eCTBE IOBEJCHUS areHTOB UMH-
TAI[MOHHOW MOJIENIN aHaJIn3a MPOLEcCOB HeTenpoayK-
TooOecmeueHus (puc. 2):
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MnaH 3akynok
CcpoKoB 3axynon Ann HedbTenpoayKTOB

MWHUMU3IALIMMK 3aTpaT

(cymma nokynkm,
TPaHCNOPTUPOBKK,
XPpaHeHUA W WTPadHbL Hedrebasni-
pacxonos) npeTeHaeHThl

MepeBo34nkm-

NpeTeHAeHThI BuiGop

fepeBO34MKOB ANA
MUHUMM3aLMA
3aTpart Ha
TpaHCNOpTUPOBKY

- MapLUpYT
NepeBosk1
- Derzoaoa
- CpoKN

TpeGosanus Mecmy

nepeBo3oK

ﬁaeu, cpoKu

peaoaﬂnxn-
npereu,.qemhl

t AreHT HedhTeBasbl J

. Monens TpchnopTHan

ynpasneHuna Mogenbk cbbiTa Moaens

3anacamm

OnpepeneHue Makcumusaums MuHUMKU3aLMA 3aTpaT Ha
MakcumanbHoro npuBbinu u TPaHCNOPTUPOBKY U
YPOBHS 3anacoB ueHooBpasosaHue CTOMMOCTW MCNOMNb30BAHUA
HedTenpoayKTOB Tpaucnopmbn.( cpegcte

0 . ~ Mosenenue

k AI’EH'I'. .;\ac /

AreHT TPaHCTIOPTHOTO
cpegcTea

Puc. 2. MoaenupoBanue B nernouke «HII3 — cers HepTeOa3 — cerb A3C»

— TPaHCMOPTHAs MOJIENb, KOTOpas Mo3BoiseT 6o-
Jiee TIOJTHO YYEeCTh BAPHAHTHI IIEpEMEIIEHHs TPAHCTIOPT-
HBIX CPEJICTB B JIOTUCTHKE HEPTEPOMYKTOB;

— MOJIeNb PEIHOYHOTO IieHooOpa3oBanus st A3C,
MO3BONSIONIAsS (pOpMAIM30BaTh MPABUIA U CTPATETHH,
KOTOpPbIC OHH HCIOJB3YIOT MPU pPealn3aiuy HeTenpo-
TYKTOB;

— MOJIENH areHTOB TUIAHUPOBAHUS U KOOPAUHAIIHH,
TMO3BOJISIFOIME 32 CYET IOCIIEI0BATEILHOTO COrIacoBa-
HUS TUIAHOB TOCTaBOK, 3aKYIIOK U TPaHCIOPTHPOBKH
ydecTh UHTepechl HedTeba3, MpOM3BOMUTENEH/TTOCTaB-
[IMKOB W TEPEBO3YUKOB UIS TOCTMKCHHS HAWTYUIIHX
PE3yabTATOB B COOTBETCTBUH C IETSIMH IETTH TOCTABOK.

PaccMoTpuM MoOJeny MOBEICHUS areHTOB KOOP.IH-
HAIMOHHOMN TPYIIMBI.

ITycts B cucTeMe uMmeeTcsi k 3aka3oB Ha MOCTABKY
obovema Q) Hedrenpoxykra Bcpok dy , k=1,...,1.

Paccmorpum moBenenue arenra PlanningCenter-
Agent. TlpumeM creayromue 0003HAYCHUS

— m — 4ucio HedTeOa3-IPETCHICHTOB;

pi(s),li(s) — CTOUMOCTb M HMEIOIIUHC 00beM

MPOAYKTA Ha 1 -i HedTebaze-npeTeHaeHTe, i =1,...,m;
S 4(5)
A dij

MBI CPOK €ro mojyueHus oT j-ro mocrasiuka (HII3)

— 00beM TPOAYKTa M MPOTHO3UpYE-

j=L..,n;, rie n; YKUCIIO MOCTaBIIMKOB A 1 - Hed-
Te0a3bI-IIPETEHICHTA;

pi(t),ri(t) IUTAHUpYyeMask CTOMMOCTh M BpEMs
TPAHCIIOPTUPOBKH  OT

MOTPEOUTEINIO;

i-ii HedTeOa3bI-NpeTeHICHTa

— Xjk — [NEpEeMCEHHasA, KOTOpas OIpEeAC/IICT 3aIlia-

HUPOBaHHBIH 00BEM IIOCTAaBKH
npeTeHAeHToM Ha k -if 3aka3;

i-ii  Hedrebaszoli-

— Q'k — TpeboBaHus Mo 00beMy Ha Kk -if 3aka3, Ko-
TOPBI HE MOXET OBITh YIOBJIETBOpPEH HedTeOa3zamu-
MpETEeHAEHTaMHU.

Torma w3 Bcero MHOXecTBa  Hedrebas-
MPETEHIEHTOB BBIOMPAIOTCS T€, KOTOPHIE YIOBIIETBO-
PSIFOT YCITOBHIO

O < d® < gy -

Sik = {jldx_1 — Jj=L..n}.

Bynem cumrath, uTo HeTEOa3BI-NIPETEHACHTHI OT-
COPTUPOBAHBI CIEIYIOMINM 00pa3oM
S S S
o® 1 pl0 < p® 4 p0 < <pl® 4 p®.
Anroput™ pabotsl areHta PlanningCenterAgent
CIIeYIOIIH.
Ulaz 1. xig =0, C\3) =1

llaz 2. B yukae no saxazam ua nocmasky k.,

k=1, k=1,.1.
Buiuucisem C(s) Clk) |~ Xika D q(S) :
€Sik
Ilycms QQ =0.

B yuxne no negpmebasam-npemendenmam i, i=1,

i=1,..m.

QQ+C® >Q,, mo
Xjk =0, j=i+1,...,

Ecu Xk =Qx —QQ,
m, 6blx00 U3 YUKIA U 6036PAM K
waey 2.
S S

Huave xy =CY, QQ=QQ+CH,

KOHey Yukia no Hegpmeobazam-npemeHoeHmam i
Qr =Qr-QQ
Koney yuxna no 3axazam na nocmasky k.
Taxkum o6pasom, arent PlanningCenterAgent

¢dbopMmupyeT 1wiaH mocTaBok HedrenpomykToB ¢ HII3

i=i+1,
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JJI1 HCYAOBJIETBOPCHHOI'O o0bema Qk >0 3a9BOK Ha

moctaBky ot norpeouteneii (A3C) u OTHpaBisgeT ero
arenty ProcuringCoordinationAgent.

PaccmoTpuM moBeneHne areHTa KOOPIWHAIMH 3a-
kynok ProcuringCoordinationAgent.

[peanonoxum, uto arentoM ProcuringCoordina-
tionAgent momyden ot arenra PlanningCenterAgent
IUTaH 3akynok HedrenpomykToB ¢ HII3, comepkamuii

3ampammBaeMble  00beMbl Hedrenponykros Qy >0,

KOTOpPbIC JOJI’KHbBI OBITE JAO0CTaBJICHBI B CPOKHU dk ,

1

k=1,..1
[Tpumem cnenyroniye 0003HAUCHUS:
— n — ygucno HII3-npereHneHTos;
- pf”
1 MaKCHUMaJIbHasi IPOU3BOAUTENEHOCTh COOTBETCTBEHHO
B mepuony t gua HII3-nperennenra,
t=1,..T;

_ pi(mt)’ Ti(mt)

TpaHCIOPTUPOBKH OT i -ro HII3-mperenaenTa norpedu-
TeINo;
— h; — croumocTs XpaHEeHHUs OXHOH TOHHBI IPO-

),Ci(tm m),Ci(;n ax) _ CTOMMOCTh, MUHHUMAaJIbHAS

i=1..n,

— IUTaHUpyEMasa CTOUMOCTb U BpEMs

JyKTa 3a OuH nepuon 11t i -ro HIT3-npeTennenra;

yit — HEPEMEHHAs, KOTopas ONpEeJENsieT Ipe-
nmocTaBisieMblii 00beM 1 -M HII3-mpereHmeHTOM B IIe-
puon t;

— Zj; — TIEpEMEHHas, KOTopas ONpeJessaeT 3amia-
HUPOBAHHBIA 00BEM TpPaHCIOPTHPOBKHU oT 1i-ro HII3-
MIPETeHIEHTa B TIEpUOT t .

Iycts f,, f;, f., f};, o6o3HauarOT cTOMMOCTB TO-

KYIIKH, ITUTAHOBYIO CE0CCTOMMOCTH IIEPEBO3KH, IITpad
3a PAHHIOIO JOCTABKY 3aKa3a, a TaK)Ke 3aTpaThl Ha Xpa-
nenue ans HIT3:

n T (m)
fp =22 Py Vit »

i=1t=l1
n (mt) T
m
f, = Zpi ZYit )
i=l1 t=1

N t_T(mt)

S N

t=1| i=l r=l dy <t

n T t-1
o= b DD (vir — i) |-
=1\ t=2r=l
Mopenb JHHEHHOrO0 MPOrpaMMHUPOBAHHS Mpes-
CTaBJIeHa 1IeleBOH (DyHKIMEH, KOTOpas MUHUMHU3UPYET
CyMMY TIOKYIKH, TpPaHCIIOPTUPOBKH, XpaHEHUS WU
mTpadHBIX PacxooB, KOTOPbIE SBISIOTCS SKOHOMHYE-
CKUMH KOMIIOHEHTaMH 3TON MOJIEIIH
min{f, +f +f, +1f;},
TIPU YCIIOBUSIX:
— TOT'0, YTO YHCIIO 3aKa30B yAOBIETBOPACTCS

! _g(mt)

n dk—Ti k , ,
D> 72D QL k=1L..,1 -1,
i=1  t=l i=1

d',_.r(mt) '
n 1

1 L,
>z =2.Q;
i=l1 t=1 i=1

— TapaHTHU TOT'O, YTO OTTPY)KaeMbIli 00beM He OY-
JIeT TPEBBINIATh 3aKa3HoW o0beM i kaxkaoro HII3 B
0001 MOMEHT BpeMEHH

t t
Zyir ZZZir , i=1,...,n , t
r=l1 r=1

— OrpaHHUYCHUA II0 MUHHUMAaJIbHOH M MaKCUMallb-
HOMU MIPOU3BOAUTCIIBHOCTU

Cimim <y < Cm) oy

1,...T;

,eon, t=1..T;

— HE OTPHIATEILHOCTH OrPaHUYEHHI

vit20,2;20,1=1..,n, t=1.,T.

Arent PlanningCenterAgent (GhopMHpPYeT Takxke
IUTaH TIEPEBO30K JUIS BCEX TPAHCIIOPTUPOBOK B CHCTEME
(zi >0 -or HII3 u x;, >0 ot HedhTeba3) u ornpasis-

et ero areHry TransportCoordinationAgent.

PaccMoTpuM MOBeICHHE areHTa TPAHCIIOPTHPOBKH
TransportCoordinationAgent.

Kaxxmast 3agaga Ha TepeBO3KY He(TEmpomayKToB
OIMUCBHIBAETCSI MECTOM OTIIPABJICHHUsI, MECTOM Ha3Haue-
HUS, 00BEMOM M BPEMEHHBIMH pamMKaMu. IlepeBo3uuk-
MIPEeTeHICHT (OPMUPYET IICHY TS KaXKIOH 3a1aum.

[Mpumem cnemyromme 0003HAYEHHUS:

— N7 — YHUCIO 3371a4 Ha NIEPEBO3KY;

— M — YHUCJI0 NEPEBO3YNKOB-IIPETCHCHTOB,

— Ppjj — LieHa 3ajauu i OT mepeBO3YHKa-IMPETEH-
geHra j, i=1,.,n1, j=1,...,my;

1 1
— Xij — IIEpEMECHHas1, IIpyU 3HAYCHU N Xij =1 3ajJada

1 Ha3HAYACTCS MEPEBO3YUKY-TIPETCHACHTY j.

Mopenb npencraBieHa 1eleBod (QyHKIUeH, KoTo-
pasi MUHUMH3HPYET 3aTpaThl Ha TPAHCIIOPTHPOBKY
O mt
min > " pyixi;
i=1 j=I

IIPU YCJIOBUH: KaX</IOM 3a/aue Ha3HAYaeTCs IEPEBO3UHK
mr

1 _ .

2x=l i
J=l

i=1,...

Loong, xjj=1{01}, i=l..ng,

,my.

Takum o0pa3oMm, B paMKax pa3paOOTaHHOH areHT-
HOM MOJeNM aHajM3a HPOIECCOB He(TenpoxyKToodec-
TIEYeHUs] MBI PAacCMOTpENIM KOMIUIEKC YacTHBIX MoJie-
JIeH, OITUCHIBAIONINX TUHAMUKY XapaKTEPUCTUK 3BEHBEB
[THIIO c yderoMm BIHSHHS CLIEHapHBIX YCIOBHH, orpa-
HUYEHUH W PAa3JIMYHBIX YIPABISIOMIUX I[apaMeTPOB.
I'mobanbHOE MOBEICHUE U COCTOSIHUE CHCTEMBI (hOPMHU-
pyercst Kak pe3ynbTar JIOKAIBHOTO TOBEIEHHSI U B3au-
MOJICHCTBUS areHTOB.
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KomnbloTepHasa cuctema
MoaenupoBaHusA

Pa3paboTka cucrembl OCylIecTBIsUIach Ha 0ase
cucreMbl MozenupoBanusi Anylogic. Beumn cozmansr
UCIIBITATENBHBIA CTEH/I MOJIEIMPOBaHUS PaclpeaeieH-
HOM CTPYKTYPbI TEXHOJOTMYECKOI'0 KOMIUIEKCAa; OHTO-
nornyeckas 0aza 3HAHWH; ONMMCAaHHS KJIACCOB M PEav-
3alliM TOBEICHUsS] areHTOB, COOTBETCTBYIOUIMX IpE.-
JIO)KEHHOHM CTPYKType HMHUTALMOHHOW MOJIENHN; WHCT-
PYMEHTapHii ISl OLEHKH W aHaju3a OCHOBHBIX ILIAHO-
BO-9KOHOMHYECKHX [TOKa3aTeIeH.

OCO0EHHOCTh TIpe/IaraeMoro ToAxo/a — BH3Yyaslb-
HOE MOJICIMPOBAHUE C BOSMOXKHOCTBIO TPUBSI3KU CTPYK-
TYpBI BCEro TEXHOJOTMYECKOro KOMIUIEKCA K LU(pPOBOH
KapTe MecTHOCTH. [Ipu 3TOM B cucTeMe JUIsl KaKIoro
CTPYKTYPHOTO 3JIeMEHTa aBTOMATHYECKH CO3/IaeTCsl COOT-
BETCTBYIOIIMI areHT WK OyJeT CreHepHPOBaHO UX 3a/IaH-
HOE YMCJIO, TJe KaKIbIi UMEET THUHAMHYECKUE CBS3U C
JIPYTUMH areHTaMH, KOTOpble MOryT (OpPMHpOBATHCS U
ucye3ath B Iporecce MonenupoBanus. Co3aHHBIA Mpo-
TPaMMHBIH KOMIUIEKC TNpeTHa3HauyeH Uil PEeIIeHUs Clie-
JYIOUIMX 3a/ia4y: TMPOrHO3MPOBAaHHE OOBEMOB ITOCTABOK
He(TenponykToB Ha Kaxaylo A3C; IiiaHMpoBaHHE Tpa-
(bHKa MOCTAaBOK M aBTOMATHYECKOE CO3/IaHUE 3aKa30B Hed-
TenpoxykToB uii Kaxaoil A3C; pacuer M onTHUMM3AIMA
MapIIpyTOB JBIDKEHHs] He(TEeBO30B MO JIOCTaBKE 3aruia-
HHUpPOBaHHBIX 00beMOB Ha A3C, ¢ y4eTOM BCEBO3MOXKHBIX
TIPaBWJI M OTPaHUYEHUH JTOCTaBKH HE(TEPOITYKTOB, yueTa
WHAVMBHAYAIBHBIX XapaKTepHCTUK OeH3oBo30B U A3C,
JIOCTYITHOT'O TIapKa OEH30BO30B; IUIAHUPOBaHUE TIOTPEOHO-
CTH B KOJIMYECTBE U BH/IaX OEH30BO30B, a TAKXKE COKpaIlle-
HHE napKa OEH30BO30B 32 CHET «CIJIa)KUBaHHSD» ITHMKOBBIX
Harpy3oK IO €XeJIHEBHbIM JIOCTABKaM HE(TENpPOAYKTOB;
IUTAaHUPOBAaHUE M KOHTPOJIb 3aTpar Ha TPaHCIOPTHYIO JIO-
TUCTHKY; MCKIIFOUeHHEe cuTyauuid npocranBanus A3C 0e3
KaKoro-mdo BHa TOIUIMBA, a TAKKE MPOCTOsi OEH30B03a
Ha A3C B OKHUJaHUM Pa3TPy3KH; COKpaIlleHHE 3aTpar, CBs-
3aHHOE C 3aTapUBAaHHUEM (JIMIIHUM» OCH3MHOM U «3aMo-
pakuBaHueM JeHer» Ha ofHMX A3C M HEXBAaTKH 3TOro
Oern3uHa Ha HedTebazax mist apyrux A3C.

DKcnepuMeHTallbHast anpodanusl MPOTOTHNA MO-
JIETTH J1aJla BO3MOXKHOCTh YTOYHUTH CTPYKTYPY M COCTaB
HEOOXOAMMBIX MapaMeTpoB Ul Pa3pabOTKH IOJHOM
MOJIETIH TEXHOJIOTMYECKOT0 KOMILIEKCA.

Mopenp Oblia anpoOUpoBaHa HA aHAIIU3E MpOLEC-
COB YNpaBJIeHUs! B HAIIMOHAILHON HE()TSHOH KOMIaHUH
Iraq Oil (UB XonauHr), KoTopast SBJSETCSI TMOHEPOM B
obnactu pabotsl ¢ HerenpoaykTamu. Kpome Toprosiu
HepTH M omepanuii Ha TOIUIMBHBIX TEPMHHAIIAX, KOM-
nanus Iraq Oil 3aHMMaeTcst pO3HUYHBIMU OIEPALUSIMU 1
Brajeet cetbio A3C. UB XonauHr 3aHUMaeTcs pacnpe-
JieTIeHneM HeTEpOJYKTOB B PErHOHE ¢ OOJIbIIMM Map-
KOM I'Py30BHKOB.

MopnenupoBaHue MPOBOAMIOCH IPH BAPbUPOBAHUH
Pa3IMYHBIX MAPaMETPOB: CYTOYHBIH 00BEM peau3aluu
Ha A3C; obopaunBaeMOCTh TAHKEPOB; 00BEM TaHKEPOB;
KOJIMYECTBO aBTOIMCTEPH; 00BEM aBTOLMCTEPH U JIp.

[Tpu sTOM (huKCHpOBAIKCH ClEAYIOINE OCHOBHEBIE
MOKa3aTeH CHCTEMBI: 00beMbl He(PTH B XpaHHIHIIAX,
oobembl Hedtu Ha HII3, 00bemMbl HedTENpPOIYKTOB B
xpanunuiax HII3, o0bembl HEQTENPOMXYKTOB Ha Tep-
MHHanax, 3anacel Ha A3C.

Ha ocHOBe mpoBeneHHBIX WMHTAIIMOHHBIX HCCIIe-
JIOBAaHUH TOJNYUYEHBI CIEeNyIOUMe Pe3yabTaThl W Tpel-
JIO)KEHBI COOTBETCTBYIOIME PEKOMEHJAIIMU IO TIOBBI-
meHnt0 3(QQPEKTUBHOCTH JIESTENBHOCTH paclpees-
TeNnbHO-cObITOBOM cetn Iraq Oil:

— BBIsIBJIEHa HEI((HEKTUBHOCTh 3aKYMOK C OIHHUX
HII3 npu umeromuxcsi B COOTBETCTBYIONIUE TEPUOIBI
OoJiee BBITOIHBIX NPEIOKEHHSX OT APYTHUX;

— copmupoBaH crnmcok HepeHTabenbHbIX A3C 1o
BUIaM HE(TENPOIYKTOB;

— BBISBJICHBI PE3€PBBI ITOBBIMICHUS 0OBEMOB [0-
OBIYM M HKCIIOPTA CHIPOH HE(TU 3a CUET BBEICHUS HO-
BBIX HeTebas;

— BBISIBJICHA HEOOXOIUMOCTh W JKOHOMHYECKAs
000CHOBaHHOCTh WHBECTHUIIMH B pa3BUTHE COOCTBEHHO-
O napka OEH30BO30B;

— BBISBJICHA BBICOKas 3(PQPEKTHUBHOCTH (POPMHPO-
BaHHUs KOMMEpPYECKUX 3alacoB B IEPUOAbI HU3KUX LIEH
JUTSL peasTu3alny B EPHO/bI 00JIe€ BBICOKHUX.

3aknrouyeHue

B pabore mpemiokeHa areHTHas UMHUTAI[MOHHAS
MOJIeTb aHalu3a IPOLECCOB YINPaBICHUS Ipeanpu-
STUSMH  He(TEeNpOayKTOOOECIeueHUsI, KOTOpas y4u-
THIBA€T MHO)KECTBO B3aMMOCBSI3aHHBIX IIOTOKOB, Tpe-
OoBaHMI, IleJIeil U CTpaTeruil MmoBeJeHMs OTAEIbHBIX
€ro 3JEMEHTOB, a TaKXe JIWHAMUKY JIOTUCTHYECKHX
npoueccoB. Ha ocHoBe pa3zpabGoTaHHOI Monesnu BO3-
MOXHO pPElIeHHE Pa3NYHbIX aHAJTUTHYECKUX W IUIa-
HOBO-TIPOTHO3HBIX 3a/1a4: aHaJIU3 OCHOBHBIX IJIAHOBO-
HSKOHOMHYECKHX MOKa3aTesel NesITeNbHOCTH NpEeaAnpH-
STUS B Pa3IU4YHBIX pa3pe3ax, a Takke MPOTHO3 CO-
CTOSHUSI TIPY PA3IUYHBIX BapuUaHTaX MOKYIKH/TPO-
JIaXKH pecypcoB ¢ GopMUpOBaHUEM NOPTdens 3aKka3os,
rpadyka HCIONB30BaHUs aBTONapka, rpaduka ympas-
neHus 3anacaMd Ha A3C B COOTBETCTBHM C YCTAHOB-
JICHHBIMU KpUTEepUsIMH. [IpH 3TOM areHTHass MOJENb
JerKko pacuiupsiema. Hampumep, B mepcriekTuBe MOTYT
OBITb CO3JaHBl areHThl, B KOTOpbIE OYAYT 3all0KEHBI
Oonee JeTanbHble 3aKOHOMEPHOCTH JIOTMCTHYECKUX
HPOLIECCOB, CE30HHBIE KOJIeOaHHs, Pa3InuHbIe MOJEIH
MOBEJICHHs] KOHTPAreHTOB H JIp.

Taxum oOpa3oM, pa3paboTaHHas cUCTEMa II03BO-
nsieT: 9((GEKTUBHO YIPABIATH CIOKHBIMU MTOTOKOBBIMH
MpoleccaMi B MHTETPUPOBAHHBIX KOMIUIEKCaX XpaHe-
HUS W pacnpenesieHus He(TeNnpoayKTOB; COKPAaTUTh
3aTpaThl Ha JIOTUCTUKY HE(TEIPOMYKTOB U CO/lepKaHUE
aBTOIApKa; MOBBICUTH KaueCTBO, JOCTOBEPHOCTh M CO-
KpaTuTh BpeMs Ha BHIPAOOTKY W MPUHITHE PalliOHAIb-
HBIX pELICHUH NpH BBHIOOpPE CTpAaTerHil M peaau3anuu
MIPUOPUTETOB MPOU3BOJCTBEHHOW W PHIHOYHOW IMOJIHUTH-
KU NPEeINPHUATHI HeTepoayKTOOOECTIeYSHNSI.
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AFEHTHA IMITALIAHA MOAEJb NMPOLIECIB HA®TOMNPOAYKTO3ABE3MNEYEHHA
Coyn Abnanaze3 Moxamen AMeH

3anpononosana acenmua iMimayitina Mooenb aHAi3y NOMOKOBUX NPOYECIE 8 TAHYIONCKY NOCMABOK «Mepedicd Hagmobas -
mepexca A3C». Onucano ocHoeHi ocobaugocmi nogedinKku ma 63aeMooii azeHmie npu MoOen08anHi npoyecie 00CmMagKu Hag-
monpooyxkmis na A3C. Po3pobaena komn'tomepHna cucmema modice 6ymu 6UKOPUCMAana O RPUUHAMMS pilieHb 3 eqoeKmueHo2o
VAPAGIHHI NOMOKOBUMU NPOYECaAMU 8 IHMe2POBAHUX KOMILEKCax 30epicattsi i po3nooiny Haghmonpooykmie.

Knrouosi cnosa: nagpmonpodykmosabesnevenns, 102icmura, 1aHylodHCOK NHOCMA4aHb, A2eHmMHA IMimayitina Mooenb.

AGENT-BASED SIMULATION MODEL FOR PETROLEUM SUPPLY CHAIN MANAGEMENT
Soud Abdalases Mohammed Amen

We propose the agent-based simulation model for analysis of logistics in the supply chain “network of refiners - a network
of gas stations”. We describe the detail of behavior and agents interaction in the simulation process of distribution petroleum
products. The proposed computer system can be used to make decisions for effective management in integrated complexes of

petroleum storage and distribution.

Keywords: petroleum supply, logistic, supply chain, agent-based simulation model.
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