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KOHIENIUA YIIPABJIEHUSA MATEPUAJIBHBIMU IIOTOKAMU B
JJOTUCTUYECKOMN CUCTEME

Cmamvs Hanpagiena Ha  nosvlieHue dPoekmusHocmu YnpaeieHus 6 JA0SUCTHUYECKUX
cucmemax. OcHo6HOe 6HUMaHUe YOeneHo paspabomie MoOenu  ynpasieHusi 2UOKum
NPOU3BOOCMEOM HA OCHOBE MECHOU B3AUMOCES3U MENCOY DPeanbHOU CUCEMOU YNpaeneHus,
UMUMAYUOHHOU AOCPAKMHOU MOOENbI0 U MOOENbI0 KANeHOAPHO20 NAAHUPOBAHUSL 8 PealbHOM
spemenu. [lpunyun nocmpoenus uMumayuoHHOU abCmpakmuol Mooeau - «om pabouezo mecma
— K @epxuum YposHsam uepapxuuy. Moodeiv KanenoapHo2o NiAHUPOSAHUs GOpMUpPYemcs: Ha
OCHOBe UMUMAYUOHHOU aOCMPAKMHOU MOOeNU «0OPAMHbIM X000M», O KOHEYHbIX Onepayuti K
HA4anbHbIM.

Knrwouessle cnosa: cucmema, mooennv, KaieHOApHOe NIAHUPOSAHUE, YNpAGLeHue, T0SUCMUYeCKUll
yeump.

AKTyaJbHOCTh HcciaeqoBanmsi. Jlorucruueckasi cucreMa MpeNCTaBisieT COOOH MHOTOYPOBHEBYIO CHCTEMY,
COCTOALIYI0 U3 TOACHCTEM pPa3HOrO YpOBHS. M3roroBieHHE MPOAYKIUH, JOCTaBKa MaTEpHAlIOB, KOMILUIEKTYIOIIMX
M3JIETMH U MX XpaHEHHe, TOCTaBKa TOTOBOM HPOJYKIMH MOTPEOUTENIO 1O TpaduKy «TOYHO B CPOK», U YIpaBlICHUE
STHUM KOMIUIEKCOM CBS3aHO CO 3HAYUTENBHBIMU TpPyIHOCTAMH. CIIOXKHOCTH H3TOTOBJIEHHUS OIpENeNseTcs TaKke
HaJIMYUEM OOJIBIIOTO KOJMYECTBA YYAaCTHUKOB, HMEIOIIMX pa3Hbleé MOAXOABI W BO3MOXHOCTH B PpEIICHUU
MOCTABJICHHBIX 3a1a4. MHorue (akTopbl, BIMSIOIIME Ha XOA Ipolecca, HOCAT CiIydaiiHbelid xapakTep. Kak npasuiio,
peieHre MpoOIeMbl MPOUCXOJUT B YCIOBHSX JKECTKOW pPBIHOYHOW KoHKypeHimu [3]. Tlostomy wuccienoBaHue
IIPOIIECCOB, MPOUCXOIAMINX B STHX CIOXKHBIX CHCTEMAaX, SIBJIAETCS aKTyaJIbHBIM.

IMocTanoBka npodsemsl. [Ipodnema sdpdexTHBHOrO ynpasieHus MaTepUAIbHBIMU ITOTOKAMH B JIOTHCTHYECKUX
cucremax (JIC) 3aciayxuBaeTr JOMHKHOTO BHUMaHUs. [IpakTHKa MOKa3bIBAET, YTO YEM CIIO)KHEE CHCTEMBI, YeM OoJIbliiee
KOJIMYECTBO B HUX YYAaCTHHUKOB, TEM TPyIHEE HaXOAUTh COTJIACOBaHHbIE ONTHMAJIbHBIE pelieHus. Yale Bcero creneHb
3¢ PEeKTUBHOCTH pabOTHl B MPOEKTaX pPa3HbIX YYACTHUKOB MOXKET CYIIECTBEHHO OTIMYATHCS APYr OT apyra. Takue
CUTYallH CO3/Iaf0T JIOMOJIHUTEIbHBIE TPYAHOCTH B COBMECTHOM padore.

BosHukaer He00X0AUMOCTb (POPMUPOBAHUS CHENUAIBLHOTO MOAPAa3/ICICHHs B CUCTEME, KOTOPOE MOTJIO Obl B3SITh
Ha ceOs (QyHKIHMU MOMCKa COTJIACOBAHHBIX ONTUMAIIBHBIX pelreHuid. Takumu moapasfeseHusIMA B HACTOSIIEE BpEMs
SIBIISIFOTCSL JIOTUCTUYECKHE LIEHTPHI. J[pyruM He MeHee Ba)KHBIM BOIPOCOM SIBJISIETCS pa3padoTKa Crioco0OB U METOMUK,
HCMONB3yeMBIX TAKUMHU IIEHTPAaMH B YIIPABJIEHUH JOTUCTHUECKUMH cCUCTeMaMu [2].

Teopernueckuii aHaan3 uccjaeaopanus. Hepenko B ynpaBieHUH JOTHCTHYECKUMH CHCTEMAaMHU MCIONb3YIOTCS
CTaTUCTUYECKHE METOJIbI 00paOOTKH MH(POPMALIMH 10 pe3yiIbTaTaM UX pPaboThI 32 MpoNLIble epruoasl. Takoi moaxon
000CHOBaH, KOTJa CHUCTEMBbl paboTaroT CTa0MIBHO 0O€3 CyIIeCTBEHHBIX HM3MEHEHHH B COCTaBE YYaCTHHUKOB U
MPOU3BOIUMOM Mpoaykuuu. OJHAKO B YCIOBHUSIX THOKOrO MHOIOHOMEHKJIATYPHOTO MPOHU3BOJICTBA, €r0 MOJICPHU3AIINH,
B YCJOBUSIX AECTa0MIM3allMM W KPHU3HMCHBIX CHUTYallWi, NMpU HaJHMYHKM TpeOOBAaHUs 3aKa3zyMKa IOCTAaBKU T'OTOBOM
MPOAYKIIUH «TOYHO B CPOK» MOOOHBIH MOAX 0/ IPUBOAUT K CYIIECTBEHHBIM OLIHOKaM.

OnpIT pa3paboTKH 3apyOSXKHBIX YHUBEpCalbHBIX Mozeneii Tuma ERP-cucrema IT-Enterprise, koTopsie
OXBAThIBAIOT MHOTHE CTOPOHBI TPOW3BOJICTBEHHOH, ()MHAHCOBOM M XO3SHCTBEHHOW JESATEIBHOCTH II0KAa3bIBAET, YTO
MOAOOHBIE MPOrPaMMHBIE MPOIYKTHI SIBISIOTCS TPYAOEMKHMHU M JOPOTOCTOSIIMMH. DTH MOJEIH JOBOJBHO CIIOXKHO
aZlalITHPOBATh K HOBBIM YCIIOBHSIM PaOOThI TIPEIIPHUSTHI.

Hean crarbu. llenblo panHON paOoThl sBisieTCS MOBBIMIEHHE 3((GEKTHUBHOCTH YIPABIEHUS THOKUM
aBTOMAaTU3UPOBAHHBIM IIPOU3BOJCTBOM.

OCHOBHOW 3ajayei sSBIAETCA pa3paboTKa MOJCITU YIpaBlIeHHs THMOKMM IMPOU3BOJICTBOM HAa OCHOBE TECHOU
B3aHMMOCBSI3M MEXIY PEabHON CHCTEMOH YIpaBICHUSA, MMHTAIIMOHHON abcTpakTHOH Moxenpio (MAM) u Monenbio
kanenaapHoro rmianuposanust (KII) B peamsHom Bpemenu. [lpum stom mpeamomaraercs, yto MAM mocrpoena 1mo
MPUHIUITY «OT pabo4yero MecTa — K BEpXHUM YPOBHSIM HEPAPXHUM».

H3no0xkeHnne 0CHOBHOTO MaTepHuaJjia HcciaeqoBanms. B naHHO# pabore mpeyiaraercsi KOHIENIHS YIPaBICHHS
MaTepHaNbHBIMU IIOTOKAMH B JIOrMCTHYeCKOoW cucrteme. OHa OasupyeTcs Ha CHCTEMHOM IOJXOJE C TO3UIMU
ONTUMU3AIMY (PYHKIMOHUPOBAHUS HE OTAEIBHBIX AJIEMEHTOB, & BCEH JIOTUCTUYECKON CUCTEMBI B IIEJIOM.

B mocnenHue TOIBI JOTMCTUYECKUX CHUCTEMBI TONY4aroT BcE OOIblliee pacrpocTpaHEeHHWE B 3apyOekHOU
NPaKTHKe U B YKpauHe. OJTH CUCTEMBbl HMEIOT PasHyIO CTEleHb CIoKHOCTH. YeM Bhimie ypoBeHb JIC, yem Oomnbiie
YYaCTHUKOB B HHUX, TeM pa3HOOOpa3Hee HX HMHTEpEChl, TEM CIOXKHee ONTUMH3MpoBaTh padory JIC, kak eanHOMH
cucreMbl. B kauecTBe omHOro u3 ycioBuii 3ddekruBHoit nesrenpHocTd JILI SBJISETCS CHHXpOHU3AIMS JCHCTBUI
Y4YaCTHHUKOB TIpoliecca Ha pasHbiX ypoBHsxX B JIC. OnHako, Kak moka3biBaer onsIT padotsl JIC, 3a1aya CHHXpOHU3AIMU
ux paboTHI SBISETCS BeChbMa CIOKHOM. [IpuxoanTcs yuuTeiBaTh TOT Gakt, uro a¢dpexruBHOCTh JIC npu onTHUMabHON
paboTe Kak €IMHOW CHCTEMBI 3HaYUTENbHO BhIe 3¢ dexriuBHOCcTH JIC, y KOTOPOH KaXKIBIi CTPEMUTCS K JIOKAILHOMY
ontumMyMy. B cBfI3M ¢ 3TUM 3a4acTyio B KOHTYp YHpPaBJIEHHS JOTMCTHYECKUX CHUCTEM BBOIAT JIOTUCTUYECKHE IICHTPHI
(JIIT). Onm sBisitoTcss WMH(POPMAIMOHHO-aHAINTHYECKUMH (MO3TOBBIMH) LIEHTPAMH H COCPEAOTOYUBAIOT Y CeOs



nHpOPMAIMOHHOE oObecreueHue, cBsA3aHHoe ¢ ympamineHuem Bcedd JIC. HeOompimue (GHPMBI MPEIIOYUTAIOT HE
co3JaBaTh COOCTBEHHBIE IIGHTPhl W TPATHTh JEHBIM Ha HX COJIEp)KAaHUE, a TMONB3YIOTCS YCIyraMHu JpYTHX
JIOTUCTUYECKUX IIEHTPOB.

Ha puc. 1. mpeacraBneH mpumep CXeMbl B3aUMOCBSI3EH B JIOTHCTHYECKOH CHCTEME, KOTOpasi MpeNCTaBIsIeT
c000ii MHOTOYPOBHEBYIO CHCTEMY, COCTOSIIYIO M3 IOJCHCTEM pa3HOro YpOBHS M 00BEKTOB. OCHOBHBIM 3BEHOM,
BIMSIONINM Ha YPOBEHb CHHXPOHHM3ALMM pPAa0OTBI  CHUCTEMBI, SBJSIETCS NpPEANPUITHE-U3TOTOBUTENL OCHOBHOM
NpOAYKIMH. B paMkax OCHOBHOTO NpENNpHUATHS MOIYT (DYHKIMOHHPOBATH JOYEpHHE MPEINPHATHS, a TaKKe
MIPEANPUATHSA-TIOCTABIIMKI MaTEPHAJIOB, CHIPbs U Ip., Pelnenue o menecoodpazHoctu uconb3oBanus JIL B cucreme
MOXeET OBITh PUHSTO B PE3YJIbTaTe OLEHKH YP(PEKTUBHOCTH ero paboThI IUIsl BCEX YYaCTHUKOB JIAHHOTO TIpoIiecca.

OcHOBHO# 3ajayell (PYHKIIMOHUPOBAHUS TAHHOW CHCTEMBI SIBIISIETCS M3TOTOBJICHHS MPOAYKIUH U MOCTaBKa e
MOTPEOUTETIO B COOTBETCTBUU C JJOTOBOPHBIMHU 00s13aTeNbcTBaMH (IpadrkoM HOCTABOK) U MOJyYEHHUEM MPUOBLIH Ha
JIOCTaTOYHO BBICOKOM YpPOBHE.

Cpenu MHOXecTBa (DaKTOPOB, BIUSIOMMX Ha 3(PQeKTHBHOCTH PadOThI TaKOH CIIOXKHOH CHCTEMBI, MOXXHO
BBIJIEIIUTH CIIEYIOIIHUE.

[pexne Bcero, HEOOXOIUMO 00ECIIEYUTH CHHXPOHHOCTH pa0O0THI BCEX 3BEHBEB CHCTEMBI C JIOCTATOYHO BBICOKOM
TOYHOCTBIO B COOTBETCTBHUH C ITOCTaBJICHHOH LENBIO.
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Puc.1. Cxema B3auMOCBSI3€l B JJOTHCTHYECKOM CHCTEME

CHHXPOHHOCTH Pa0OTHI 3aBUCUT OT TOYHOCTH IUTAHUPOBAHMUS ¥ ITPOTHO3UPOBAHUSI TAPAMETPOB pabOThI KXKIOr0
HOZipa3JIeNeHts], y4acTKa, paboyero MecTa U peau3aliy 3THX MoKa3aTeel CHCTEMO yIpaBIeHuUs.

[Ipn B3ammopeiicTBUM TOApa3NeNieHuii B JaHHOM MpOLlecCe MOT'YT BO3HUKATh BO3MYILAIOIINE BO3JCHCTBUS,
KOTOpble CIOCOOHBI HapyllaTh HOPMaJbHBIH XOJ TEXHOJIOrMYeckoro mpouecca. HeoOXoaumo CBOEBPEMEHHO
OOHapYXUTh TOSBIICHUE OTPHUIATENILHBIX BO3JCHCTBUH, OLEHUTh BO3MOXKHBIE ITOCJIEJCTBUS ITUX BO3IACUCTBUH U
NIPUHATH TPaBWIbHBIE pPEIIEHHS B KaXIOM KOHKpEeTHOM ciydae. OJHAaKO NpPU KOPPEKTHPOBKE IPOIEcca MOTYT
BO3HHKATh TPYIHOCTH, CBS3aHHBIE C HEOOXOAMMOCTHIO M3MEHEHHUS Ipa)KOB M3TOTOBIICHHS M IOCTABOK, PEMOHTOM
000py/IoBaHus, CTPYKTYPHBIX NPeoOpa3oBaHuii u Jp. B aTuX ciyyasx MoxeT moTpedoBaThes mepepacyér napaMerpoB
B3aMMOJICHCTBUSI TApTHEPOB, COINIACOBAHME HOBBIX ycioBUil. M 3TH 3aauu HEOOX0AMMO pelaTh B KpOTYauIie CPOKH,
B pEaJbHOM MaciTade BpeMeHH.

Jns aHanm3a ero paOoTHI MpeAyaraeTcsi MCHOJIb30BaTh MMUTAMOHHBIE abcTpakTHeie Moxenu (MAM) [1], B
KOTOPBIX TEXHOJIIOTHYECKUH MPOIIECC MOJETUPYETCs, HAUMHAsE OT pabo4Yero MecTa u Jlajiee K BEpXHEMY YPOBHIO.

Hmumayuonnvie abcmpaxkmusle Mooenu — 3T0 MOJIEIH, B KOTOPHIX POU3BEACHBI CTPYKTYPHBIE H OOBEKTHBIE
npeoOpa3oBaHus C IEIbI0 UX YIPOUICHHs, a0CTparupoBaHUs M TUITH3ALUH. TEXHOIOrMYeCKUe CBS3M NpeoOpa3oBaHbl B
MaTeMaTH4ecKue orepanuy 0e30THOCHTENFHO K MPOU3BOJICTBEHHOH TEPMHHOJIOTMH B COOTBETCTBUU C MOCTABJICHHOMN
LETIbIO.

AOcTparupoBaHie B HMMUTAIMOHHBIX MOJEISIX — O3TO JEHCTBHUS, C IOMOIIBIO KOTOPBIX OCYIIECTBIISIETCS
TUNH3AIMS B OIMUCAHUM CBOMCTB OOBEKTOB, M MX B3aMMOCBS3EH, CTPYKTYPHBIX OCOOEHHOCTEH Ha KaXKIOW CTYIEHU
uepapxud M B cHCTeMe B LenoM. [Ipm 3TOM  JTOCTHraeTrcs CYyIIECTBEHHOE YIPOIIEHWE MOAEIH IPH OIMCAHUHU
TEXHOJIOTUYECKHX TIPOLECCOB M ONHOBPEMEHHO  COXpAHSETCS MPHHIMII WMHTAIUK OCHOBHBIX OCOOEHHOCTEH
(U3MYECKON CHCTEMBI.

[Mpumenenne Merona aOCTparMpoBaHUsI IPEICTAaBISET COOOW 3ajady IMOWUCKA THIOBBIX IIPEICTaBICHUN B
CHCTEMaXx € pa3INYHON OTPACIEeBON HAIPABIEHHOCTHIO C YUETOM HEPAPXUUECKUX CTPYKTYD.

Jls IpOrHO3UpOBaHMsl BPEMEHHM Hayaja M OKOHYAHMs OIEpaldii Ha KaXIOoM pabodeM MecTe, ydacTke, Iiexe,
TPAHCIIOPTHBIX MOJPA3eICHUNA TIpe/IaraeTcs UCIoIb30BaTh MOJEb KajneHaapHoro manupoBanus (MKII), koropas
6aszupyercs Ha ocHoBe 1AM, HO pacuérbl NPOU3BOIATCS «OOPATHBIM XOIOM», OT KOHEUHBIX OIepanuii K HaualbHBIM.
Takoit Bapumant MKII cBsizaH ¢ TeMm, YTO BpeMs BBINOIHEHHS KOHEYHBIX OIEpaIMii M3TOTOBJICHUS W JOCTaBKU
MPOIYKIIMH 3a4aCTyIO ONPEJENeTcsl B JOrOBOpaxX Kak OAWH M3 OCHOBHBIX TIOKa3aTeNneil KOHTPOJIS BBIMIOJIHEHNUS 3aKa3a.

B pesynbrare ucnonszoBanus MKII, Ha kaxioM paboueM MecTe, y9acTKe, [IEXe PaCCUUTHIBAETCS BpeMs Havaa
U OKOHYAaHWS BBINIOJIHEHMS OllepalMi, pa3Mepbl NapTHH W3JAENUil B IpoOIecce M3TOTOBJICHUS, a TakKe
TPAaHCIIOPTHPOBAHUS Ha Ppa3HBIX YpPOBHAX. [lomydaeTcs TeOpeTWYecKuii BapwaHT Tpaduka BBINOJHEHHUS
TEXHOJIOTHYECKOro Tmporecca. [Ipu 3ToM y4uThIBaeTcss BpeMsi Ha BBHIIOJHEHHWE pabo4yux omepauuii, BpeMs
BOCCTAHOBJICHUsI OOOpYIOBaHUsI MOCII€ OTKAa30B, BpPEMs IIPOCTOEB U3-3a BJIMSHHSA JPYTHX OOBEKTOB, EMKOCTH
HAKOIMTENBHBIX M CKIAJCKUX YCTPOWCTB. Jlanee 3TOT rpaduk cOrnacoBbIBaeTCs C KaXKIbIM YYaCTHHKOM Ipolecca. B
pe3ynbTaTe COrjacoBaHUs MOTYT MOSIBISTHCS U3MEHEHHMS, B TOM YHCIIE U CYyHIECTBEHHBIE, YTO NPUBENET K MOBTOPHBIM
pacuéram nokxasateineil pabotsl. Ilocne coriacoBaHus rpaMKOB H3TOTOBJICHUS M TPAaHCHOPTUPOBAHHUA W3IENHH C
JPYTEMU TIOJIpa3 ieNIeHusIMU ¢ ToMotibio MAM okoHUYATENbHO YTOYHSIOTCS IpaUKK U3TOTOBJICHUS MPOITYKIIUH.
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Puc.2. Cxema Mozenu ynpaBieHuUs JJOIMCTUUECKOH CHCTEMOI

INTomy4yeHHble pe3ysibTaThl BBOAATCA B CHUCTEMY YIpaBIE€HHA IIpoLieccoM JMId peanusanuu. B mporecce
JKCIUTyaTalMy (paKTHYECKHE TMOKa3aTedu paboThl IOCTOSHHO CpPaBHHMBAIOTCS C pacyéTHBIMU JaHHBIMH. Eciu
TIOSIBJISIOTCSL  OTKJIIOHEHWsT B Tpaduke BBHINOJIHEHHS pabOT Ha J00OM YPOBHE, NPOM3BOMUTCS AaHAIN3 MPHYMH
OTKJIOHEHUH, ¥ MPUHUMAIOTCS PEIICHU 10 YCTPAHEHHIO UX BIIMSHHS Ha XOJI IIpoliecca.

Cxema mozenu ynpasnenus JIC npuseneHa Ha puc.2.

Mo sT0i1 cxeme MOXKeT OBITh PEeaTM30BAHO YIPABICHUE OTACIBbHBIMH ITOAPA3IEICHUSIMH MIPEATIPUATHH, CAMUMHU
NPEANPUATHAMH C TOCTENIEHHBIM MEPEeXOJ0M K YIPABJICHHIO JIOTHCTHYECKOH CHCTEMOW. DTOT IPOILECC JOJDKEH
OCYIIECTBIISITHCSI TIOCTENEHHO, 110 MEPE €ro OCBOCHUsI Ha OoJiee HU3KUX CTYNEHSIX HepapXHU.

C 3TOol MOAENbI0 BO3MOKHO NPOBEEHUE PA3TUYHBIX IKCIEPUMEHTOB. JlMana3oH 3KCIEPUMEHTOB 3aBUCUT OT
MOCTABJICHHOM LeNU, NporpaMMbl M TpaduKa BBITYCKAa TOTOBOW NPOAYKIUH, OOBEMOB CKJIAJICKHX ITOMEIICHHH,
TPaHCIIOPTHBIX CPEACTB W Apyrux ¢akropoB. C wncnonb3oBaHMeM OJOKa BHEIIHWX BO3JEHCTBHH B Mpolecce
MOJICTTMPOBAHUSI MOXXKHO (DOPMHUPOBATH pa3IMYHbIE HECTAHAAPTHBIE CHUTYallMH CIy4alHBIM 00pa3oM, M3-32 KOTOPBIX
MOT'YT NPOUCXOAUTH OTKIIOHEHHsI B pacyéTHOM Tpaduke U3roTOBIEHHUS NMpOoAyKIuH. Jajgee B OJOKE CTaTUCTUYECKON
00paboTKU (PUKCHPOBATH STH OTKJIOHEHUS M ONPENENSATh PUYMHBI UX TOSIBIICHUS], & TAK)KE BO3MOXKHBIE ITOCIIEICTBUSI.
[IpuHuMaTh pemieHus Mo crnocobaM yCTpaHEHHs OTKIOHEHWH, W uepe3 OJOK YIPaBISIONIMX BO3JCHCTBUN BBOAWUTH
COOTBETCTBYIOIINE KOPPEKTUBBI, MOCIEACTBUSI KOTOPBIX MPoBepsTh ¢ momotibio TAM. IlocreneHHO MOXXHO CO31aTh
0a3y IaHHBIX C Pa3HBIMU BapHaHTAMH BO3MYIIAIOLIUX BO3JEHCTBHI U COOTBETCTBYIOLUIMMH PEAKIMSIMH YIPABISIONINX
BO3/ICHCTBUIA. DTO TO3BOJHMT MOCTENEHHO MEPEXOJUTh OT AaBTOMATU3UPOBAHHOIO BapuaHTa pabOThl CHUCTEMBI
YIIpaBJICHUS K aBTOMAaTHUECKOMY.

BouiBonbl. [lpemnokeHHas KOHIENTYajbHAsh MOJENb YIPABJIEHHsS JIOTHCTHYECKOH CHUCTEMOH, B OTJIMYHE OT
CYLIECTBYIOIIUX CHCTEM YIpaBIICHUd, Npexanonaraer peanusanuo kommiekca moaeneit MKIT u MAM coBmecTHO ¢
peasbHON CUCTEMOH YIPaBIICHUS B YCIOBUSIX SKCIUTyaTallu B PEILHOM BPEMEHHU.

JIOCTUTHYTO CYIIECTBEHHOE YIpolleHHe, adcrparupoBanne u tunmzanus VAM 3a cyer npou3BelEeHHBIX
CTPYKTYPHBIX M OOBEKTHBIX NpeoOpa3oBaHuil. [Ipy 3TOM mpEATOKEHO MOJENb KaJeHAApPHOrO IUIaHWPOBAHUS
¢opmupoBats Ha ocHoBe NTAM c BBITIONHEHHEM PAcYETOB «OOPATHBIM XOJOMY.

[Ipn nanpHeiIeM COBEpIICHCTBOBAHMM MOJENIU W €€ MPOrpaMMHON peau3aldid MOXKHO CTaBUTh BOIPOC 00
UCIIOJIb30BAHHUHU 3TOT'O CIIOCc00a YIpaBJIeHUs Il aBTOMATHYECKH JEHCTBYIOIIEH CHCTEMBL.
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Cmamms cnpsamosana na nioguwjents epekmugrHocmi Kepysanhs 6 aocicmuunux cucmemax. Ocnogna ysaza npudinena po3pooyi
MoOeni Kepy8ansi SHYyUKUM 8UPOOHUYIMBOM HA OCHOBI MICHO20 63AEMO38 SI3KY MIdC PEaibHOI0 CUCMEMOI0 KEPYBAHHS, IMIMAayiiiHoio



abecmpakmuoio MoOeanio 1 MOOeLno KaieHOapHo20 njzaHyeaHH}z 6 peanvromy uaci. Ilpunyun nobyoosu imimayiinoi abcmpakmmuoi
Mmooeni - "8i0 poboyoeo micys - 0o eepxHix pisHis iepapxii”. Moodenwv kanendapro2o niany8ants Gopmyemucs Ha OCHOBI IMIMAayitiHOT
abecmpaxmuoi mooeni "36opomnum xo0om", 8i0 Kinyegux onepayiii 00 NOYAMKOBUX.

Kniouosi cnosa: cucmema, mooens, KaieHOapHe NAAHYBAHHA, KePYBAHHS, IOSICTNUYHUL YEHMDP.

The article is designed to increase management efficiency in logistic systems. Basic attention is focused on development of a
case frame of a flexible production on the basis of close intercommunication between a real control system, a

simulation abstract model and a model of the calendar planning in real time. The principle of construction of the

simulation abstract model is ‘‘from a workplace to the higher levels of hierarchy".

The model of the calendar planning is formed on the basis of the simulation abstract "counter move" model, from the eventual
operations to the initial ones.

Keywords: system, model, calendar planning, management, logistic center.
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Korobetskiy Ju.P., Shapovalov V.D.
MATERIALS MANAGEMENT OPERATIONS CONCEPT IN LOGISTIC SYSTEM

The article is designed to increase management efficiency in logistic systems. Basic attention is
focused on development of a case frame of a flexible production on the basis of close
intercommunication between a real control system, a simulation abstract model and a model of the
calendar planning in real time. The principle of construction of the simulation abstract model is
“from a workplace to the higher levels of hierarchy". The model of the calendar planning is formed
on the basis of the simulation abstract "counter move" model, from the eventual operations to the
initial ones.

Keywords: system, model, calendar planning, management, logistic center.

Research timeliness. The logistic system is the multilevel system consisting of subsystems of different levels.
Production job, delivery of materials, stuff wares and their storage,supplying with the end products to consumers just in
time, and the management of this complex are related with considerable difficulties. Manufacturing complexity is also
determined by the presence of plenty of participants with different approaches and possibilities in solution of assigned
tasks.

Many factors which influence the motion of the process occur at random. As a rule, the decision of the problem takes
place in the conditions of hard market competition. Therefore, research of the processes which are taking place in these
difficult systems is timely.

Problem statement. The problem of effective materials management operations in the logistic systems (LS)
deserves to be considered. Practice shows that the higher the difficulty of the systems,the bigger the amount of
participants in them, the more difficult to find the concerted optimal decisions. Mostly the degree of work efficiency in
the projects of different participants can substantially differ from each other. Such situations create additional
difficulties in joint work.

There is the necessity to form a special subdivision in the system, that would undertake the functions of search of the
concerted optimal decisions. Presently such subdivisions are logistic centers. Other no less important question is
development of the methods and methodologies used by such centers in the management of the logistic systems.

Theoretical analysis of research. Quite often in the logistic systems management they use the statistical
methods of information processing based on the results of their work for previous periods. Such approach is reasonable
when the systems function consistently without substantial changes in the composition of participants and
manufacturing products.

However in the conditions of flexible multitoplevel production, its modernization, in the conditions of destabilization
and crisis situations, with demands of customers in supplying with end products "just in time" similar approach results
in substantial errors.

Experience of development of foreign universal models of ERP - system IT - Enterprise types which cover many parties
of productive, financial and economic activity shows that similar software programs are labour-intensive and expensive.
These models are difficult enough to adapt to the new terms of work of enterprises.

Object of the article. The main object of this work is to increase the management efficiency by a flex-fab.

A basic task is development of case frame of a flexible production on the basis of close intercommunication
between a real control system, a simulation abstract model (SAM) and a model of the calendar planning(CP) in real
time. Thus, it is assumed that SAM is built on the principle "from a workplace - to the higher levels of hierarchy".

Exposition of basic material of research. This work offers the materials management operation concept in the
logistic system. It is based on a system approach implying the optimization of functioning of the whole logistic system
rather than of its separate elements.

In recent years logistic systems are becoming more and more popular in foreign practice and in Ukraine. These systems
have a different degree of complexity. The higher level of LS,the more participants are in them, the more various their
interests, the more difficult it is to optimize work of LS as a unified system. One of the terms of effective activity of LS
is synchronization of actions of participants of the process on different levels of

LS. However, as the experience of work with LS shows, the task of synchronization of their work is very difficult.

It is necessary to take into consideration that efficiency of LS at optimal performance of it as a unified system is
considerably higher than efficiency of LS where everybody aspires to the local optimum. That is why frequently logistic
centers(LC) are introduced into the control loop of logistic systems. They are research and information (brain) centers
and concentrate inside the data ware related to the management of the whole LS.

Small firms prefer not to create their own centers and waste money for their maintenance, but use services of other
logistic centers.

Fig.1. shows the example of chart of intercommunications presented in the logistic system. It is a multilevel system
consisting of subsystems of different levels and objects. The basic link which influences on the level of synchronization
of performance of the system is an enterprise manufacturer of basic products. The associated companies, and also
enterprises suppliers of materials, raw material and other, can function within the framework of a basic enterprise. The
decision about expedience of the use of LC in the system can be taken as a result of estimation of efficiency of its work
for all participants of the process.



The basic task of functioning of this system is manufacturing of products and supplying to the consumers in accordance
with contractual obligations(by the chart of deliveries) and

receipt of the income at higher enough level.

Among the great number of factors influencing the efficiency of work of such complex system, it is possible to
distinguish the following.

Foremost, it is necessary to provide the synchronism of work of all links of the system with high enough accuracy in
accordance with the assigned purpose.
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Other s a / - \ Other customers

supplier Logistic center

Figure 1. A chart of intercommunications in the logistic system

The synchronism of work depends on accuracy of planning and prognostication of
parameters of work of every subdivision, department, workplace and implementation of these indexes by the
management system.

At cooperation of subdivisions in this process can appear and they are able to violate normal motion of the
technological process. It is necessary in due time to discover the negative influences, estimate the possible
consequences of these influences and to take correct decisions for every case. However, the process of adjustment can
be connected with the difficulties related to the necessity to change the manufacturing charts and deliveries,to repair the
equipment, to perform structural transformations and so on. The recalculation of the parameters of cooperation of
partners, concordance of new terms can be required in these cases. And these tasks must be solved in the shortest
period, real-time.

For the analysis of its work it is suggested to use simulation abstract models (SAM) [1] in which a
technological process is designed starting from a workplace and further to the top level.

Simulation abstract models are the models where structural and objective transformations are produced with
the purpose of their simplification, abstracting and typification. Technological connections are modified into
mathematical operations irrespective of productive terminology in accordance with the assigned purpose.

Abstracting in simulation models is the set of actions by means of which typification in description of objects
properties and their interconnections, structural features are implemented on every stage of hierarchy and in the whole
system. Thus, substantial simplification of the model is obtained at description of technological processes and
simultaneously the principle of imitation of basic features of the physical system is saved.

Application of the method of abstracting is the task of search of model presentations in the systems with a
different branch orientation considering hierarchical structures.

For prognostication of time of beginning and completion of operations on every workplace, department,
workshop, transport subdivisions it is suggested to use the model of the calendar planning (MCP), that is based on
SAM, but calculations are produced "counter move", from eventual operations to initial ones. Such variant of MCP is
related to the fact that time of implementation of eventual operations of manufacturing and delivery of products is
frequently determined in agreements as one of basic indexes of control of ordering fulfillment.

As a result of the use of MCP every workplace, department and workshop calculates the time of beginning and
completion of implementation of operations, sizes of parties of wares in the process of manufacturing, and shipping on
different levels. The theoretical variant of chart of implementation of the technological process is obtained. Thus, time
on implementation of working operations, time of renewal of equipment after failures, time of outages as the result of
the influence of other objects, capacity of storage and stock devices is considered.

Further this chart should be conformed with every participant of the process. Changes can appear as a result
of concordance, including substantial ones which will result in the repeated calculations of indexes of work. After the
concordance of charts of manufacturing and transportation of the products with other subdivisions by means of SAM,
the charts of products manufacturing are finally specified.



ASU of enterprise,(LS)

Block of external QL

Control system

influences L
— Block of statistical
treatment
Block of making
decision
Block of planning of K N
experiments Simulation abstract
model
- Block of managing
C—— ) Program of making <L —— Model of the influences
7| calendar planning

Figure 2. Chart of case frame of the logistic system

The obtained results are introduced into the process management system for implementation. In the process
of exploitation the actual indexes of work are constantly compared to the calculation data. If any rejection appears in
the progress chart at any level, the analysis of reasons of rejections is preformed, and the decision is taken how to
remove the negative influence on the further process.

A chart of case frame of LS is shown on Fig. 2.

On this chart a management can be implemented by separate subdivisions of enterprises, by enterprises with the gradual
passing to the management by the logistic system. This process must be introduced gradually, as far as it is assimilated
at more subzero stages of hierarchy.

With this model implementation of different experiments is possible. The range of experiments depends on
the assigned purpose,a program and a chart of producing of the end products,volumes of storage facilities, transport
vehicles and other factors. With the use of block of external influences in the process of design it is possible to form
different non standard situations at random, which can cause rejection in the calculation chart of products
manufacturing. It allows to fix these rejections and to determine the reasons of their appearance, and also possible
consequences in a block of statistical processing. It allows to take decisions on the methods of removal of rejections,
and to enter corresponding corrections through the block of managing influences to check up the consequences by
means of SAM. It is gradually possible to create a database with the different variants of revolting influences and
corresponding reactions of managing influences.

It will allow gradually to pass from the automated variant of performance of the management system to
automatic one.

Conclusions. The offered conceptual model of management by the logistic system, unlike existing
management systems, implies implementation of the complex of models of MCP and SAM jointly with the real control
system in the conditions of exploitation in real time.

Substantial simplification, abstracting and typification of SAM due to the produced structural and objective
transformations is attained. The work offers to form the model of the calendar planning on the basis of SAM with
implementation of "counter move" calculations .
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