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Abstract. The aim of the research is to create modeling hierarchical tools for the synthesis of executive systems based
on the ontology of the problem area and multi-agent approach. The object of research is the synthesis of executive
structures designed to carry out business processes within the framework of organizational-te chnical systems. In the
research process, system analysis and synthesis are used, as well as the agent representation of the executive structure
elements. The results of the research is a complex of conceptual models. This complex allows to solve theoretical
synthesis problems: to form a model complex with possibility to perform a formal description of a business process
and a business operation into the operational space of the organizational-technical system; to create mathematical
support for monitoring business processes at the level of individual workstations and at the level of organizational-
technical systems. Scientific novelty consists in the following positions. 1. The conceptual ontological model of the
synthesis problem area for the controlled executive system structure is proposed. Designed model is characterized by
possibility of providing operations of storage, buffering, transformation, moving and functioning quality optimization
in own structure and model relationships. Implemented operations are realized by maximizing the changing freedom
degrees number of the material and information input parameters of products and the system. Such approach gives
theoretical premises for solving the problem of forming optimal executive groups within the organizational-technical
systems framework. 2. The generalized structure concept of the production class controlled system has been improved
by using embedded matrix relationships description and agent approach with agents set divided on subsets agreed to
their functions of inventory management, monitoring, business process regulating and quality controlling. Developed
concept provides a methodological basis for building many automatic and ergatic systems for various purposes in vari-
ous subject areas. The practical value of the research is to develop a model and method for the dynamic formation
of executive structures in robotic organizational-technical systems; to develop models for recognizing situations and
errors in performing business operations in a robotic organizational-technical system.
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AHoTaniss. MeTo IOCTIKEHHS € CTBOPEHHS MOJEIBHOIO 1€papXiyHOro iHCTPYMEHTApI0 Ul CHHTE3y KepoBaHOI
BHKOHABUOI CHCTEMH Ha OCHOBI OHTOJIOTI MMPOOIeMHOT 00J1acTi Ta MyJIBTHATCHTHOTO Miaxomy. O0’€KTOM JOCITiIKEHHS
€ TPOIIeC CHHTE3y BHKOHABUMX CTPYKTYP, NPH3HAYCHHX JUIs BUKOHAHH: Oi3HEC-TPOLECIiB Yy paMKax OpraHi3aliiHo-
TEXHIYHHX CHCTEM. Y MpoLeci NOCHIKCHHS BUKOPHCTOBYIOTBCS CHCTEMHHH aHaNi3 1 CHHTE3, a TaKOXK arcHTHE
TIOJTaHHsI €JIEMEHTIB BHKOHABUOI CTPYKTYpH. Pe3yabTraramMm poOOTH € KOMIUIEKC KOHICNITyaIbHUX MOJENeH, SKUif
JI03BOJIsIE BUPILIMTH TEOPETUYHI 3aBIaHHS CHHTE3Y, a came: c(hOpMyBaTH KOMILIEKC MOJIEIIeH, 110 JaI0Th MOXIIUBICTD
BimoOpasuTH hopMasHUIA OMUC Gi3HEC-TIporiecy i Oi3Hec-ormeparlii B omepamiiHui IpoCTip OpraHi3aliifHO-TeXHITHOT
CHCTEMH i CTBOPHTH MaTeMaTH9He 3a0e3MeUCHHS TS 3M1HCHEHHS! MOHITOPHHTY Oi3HEC-TIPOIIECIB K Ha PiBHI OKPEeMUX
ABTOMATH30BaHUX POOOYMX MICIlh, TaK 1 HA PiBHI OpraHi3amiiHO-TEXHIYHUX cucTeM. HaykoBa HOBH3HA TOIATaE y
TaKHX MOJIOKEHHX: 1. 3anmponoHoBaHa KOHIENTya IbHa OHTOJIOTIYHA MOJIEITh ITPOOIEMHOT 00JIaCcTi CHHTE3Y CTPYKTYpH
KepOBaHO1 BUKOHABYOI CHCTEMH, sTKa BIAPI3HAETHCS THM, IO Y CKIIATi i B3a€MO3B’ I3KaX MOJIEII Tepe10aueHi MOKITHBOCTL
3a0e3mnedeHHs onepailii 30epiranus, Oydepusariii, mrepeTBOPEHHS, IIEPEMIIIICHHS 1 OIITUMI3aIlii IKOCTi (DYHKITIOHYBaHHS
3a paXyHOK MaKCHMi3allii KUTKOCTI CTYTIeHIB CBOOOIH 3MiHM TTapaMeTpiB MaTepialbHUX Ta iHQOPMAIIHAX BXiTHIX
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NPOAYKTIB 1 caMOi CHCTEMH, IO Ja€ TEOPETHUYHI MepeayMOBM BHUPIIICHHS 3ajadi (OPMYyBaHHS ONTHUMAIbHHX
BUKOHABUMX I'PYI y pPaMKax OpraHi3aliifHO-TeXHIYHUX cUcTeM. 2. BliockoHalleHa KOHIETIIIS y3arajJbHEeHOT CTPYKTYpH
KepOBaHOI CUCTEMHM BUPOOHHYOIO KJIACy 3a paxyHOK BHKOPHMCTAHHs BKIIQJICHOTO MaTPHYHOIO OIUCY 3B’SI3KIB Ta
areHTHOTO MiJXO0/Y, B SIKOMYy MHO)KMHY areHTIB MO/IJIEHO Ha MiJIMHOKHHHU 33 BUKOHYBaHUMH (DYHKIISIMU YIIPaBIiHHS
3anacamu, MOHITOPUHTY, PEryJIIOBaHHS Oi3HEC-NPOLECY i KOHTPOJIO HOro SIKOCTI, IIO JIa€ METOAWYHY OCHOBY JUIS
noOy/I0BU MHOKMHU aBTOMATHYHMX 1 €praTM4HUX CHCTEM PI3HOTO MPU3HAYEHHS Y PI3HUX MPEAMETHUX OO0JacTsX.
IpakTHyna 3HaYUMicTh poOOTH NONSATaE y po3poOIi MOJeNi Ta METOy AMHAMIYHOrO ()OPMYBAHHS BUKOHABUMX
CTPYKTYp y POOOTH30BaHMX OpraHi3amiiHO-TEXHIYHMX CHCTEMax; PO3pOOIll MOjel pPO3Mi3HABaHHS CUTYyamlid i
NOMMJIOK BUKOHAHH:I Oi3Hec-ornepaliii y poOoTH30BaHiil opraHizaliifHo-TeXHIUHII CHCTeMI.

KorouoBi ciioBa: crcrema; 0i3HEC-TIPOIIeC; CHHTE3; areHT; KPUTEPIil.

AHHOTaHl/lﬂ. HeJ’IBIO HCCIICAOBAHUA ABIACTCA CO3AaHUC MOACIBHOIO HEPAPXUICCKOIO HHCTPYMCHTAPUS IJId CUHTE3a
praBJ’IHeMOﬁ HCTIOJHUTEIHFHON CHCTEMBI Ha OCHOBE OHTOJIOTHH HpO6J’IeMHOI>‘I o0acTu u MYJIBTHAIr€HTHOI'O MOAX0A4a.
OOBEKTOM HCCIICAOBAHUS ABJISICTCA TPOUECC CUHTE3a HCTIOJIHUTCIIBHBIX CTPYKTYP, IPEAHA3HAYCHHBIX JJI BBITTOJTHCHUS
6PI3H€C-HpOL[€CCOB B paMKax OpPraHU3allUOHHO-TCXHUYCCKHUX CUCTCM. B nponecce ucciea0oBaHusd HCIOJIb3yIOTCA
CHCTEMHEI aHaIN3 H CHHTC3, a TaKKXE€ AarcHTHOC IPCACTABICHUEC OJDJICMCHTOB HCTIOJHUTEIIHHOMN CTPYKTYPBI.
PCSyJ'IbTaTaMI/I pa60TbI SABJSICTCA KOMIUICKC KOHICIITYaJIbHbIX MOI[CJ'ICﬁ, KOTOpBIﬁ TO3BOJIICT PEHINTh TCOPETUICCKUC
3aJJa4 CMHTE3a, 4 UMCHHO! C(bOpMI/IpOBaTB KOMIIJICKC MOHCHCP‘I, KOTOPBIC Jat0T BO3MOKHOCTb OTPA3UTh (bOpMaJ'ILHOC
OIIMCAaHHEC 6H3H€C—Hp0HeCCﬁ n 6H3H€C-OH6paL[I/II/I B OIICPAMOHHOC MPOCTPAHCTBO OpFaHI/ISaHHOHHO-TeXHI/I‘ICCKOﬁ
CUCTCMBI U CO3JaThb MATCMAaTHUYCCKOC obecreueHue A OCYHICCTBJICHUS MOHUTOPHUHIA OusHeC IpoHecCoOB Kak Ha
YPOBHEC OTACIIBbHBIX aBTOMAaTU3UPOBAHHBIX pa60q1/1x MECT, TaK U Ha YPOBHC OPraHU3allUOHHO-TECXHUYCCKUX CUCTEM.

KuiroueBble ciioBa: cucrema; OU3HEC-IPOIIecC; CUHTE3; areHT; KPUTSPH.

ITOCTAHOBKA 3AJAYHN

IIpu permenun 3agad CHCTEMHO-METO0JIOTHYECKOTO
XapakTepa, TaKMX KaK CTPYKTYpHBIH aHaJIW3 M CHHTE3
opranu3aionHo-Texanyeckux cucrem (OTC) co cTpyk-
TYpHOM ajianraiyeii, Bo3HUKaeT crieruduueckas npoose-
Ma (hOPMHPOBAHUS 00OOIIEHHBIX KOHIICTIIUH, KPUTCPUCB
U CTPYKTYp Ul 00ECHEeYeHUs] BO3MOXKHOCTH CO3IaHUsI
IIOJIHOM CUCTEMBI B3aUMOCBSI3aHHBIX PELICHUI Ha OCHO-
BE MEPapXUUECKOro 00beIMHEHUSI KOHEYHOTO MHOYKECTBA
MoOJIeNIeld, MeToNOB U TexHosorui. Ha nepBeix sramax
CHCTEMHOI'O CHHTE3a HEOOXOAMMO IOCTPOUTH OCHOB-
HBbI€ KOHIIETIIINH, KOTOPBIM MOAYUHSIOTCS KOMIOHEHTHI
CHCTEMBI B HepapXu4eckoil cTpykrype. Beaymyro pons
B 3TOM HTPAIOT, Ha HAIIl B3IJISA, TEOPETUKO-MHOKECTBEH-
HBIe TpencTaBineHus. [loaTomy, paccMaTpuBas Kaxayro
3ajia4y pa3pabOTKU MOJIETH OHOTO M3 KOMIIOHEHTOB HC-
TIOJTHUTEJIBHOW CHUCTEMBI, CIEAYeT MPHUICPKUBATHCS He-
papxuu OMUCAaHUA, HA BEPXHEM KOHIENITyaJIbHOM yPOBHE
KOTOpO (hopMHpyeTCsl TEOPETHKO-MHOXKECTBEHHAsI MO-
nenb. Takol MOAXOHA KaXKeTCsl €CTECTBEHHBIM M I103BO-
JIieT CTPYKTYpPHPOBATh PEIICHHE 3aJadM M CJeNaTh ero
JIOTUYECKH TPO3PAYHBIM.

KoHCTpyupyss METOIONOTHIO CHCTEMHOIO CHHTe-
3a, HEOOXOJMMO YYECTh U COETUHUTH 00JacTh MpodiiemM
nosip30Bareniell  (MpeacTaBUTeNel  3aMHTEpECOBAaHHOU
CTOPOHBI) 1 0071aCTh MPOOIIEM BEIPAOOTKH CUCTEMHBIX Pe-
meHnid. [TorpedHOCTh B TMHaMIYECKOM (hopMHUPOBAHUH
UCTIOJIHUTENBHBIX CTPYKTYp B pamkax OTC Bo3HUKaeT U3
MPOTUBOPEUUs] MEXKAY TPeOOBAHUEM T'apaHTHPOBAHHOTO
BBITIOJTHEHHUSI MHOYKECTBA OM3HEC-OTepalluii B yCTaHOB-
JICHHBIE CPOKHU U OTPaHMYCHHUSAMH Ha TEXHOJOTHUECKUE U
opranu3zaronusie BosmoxHocTH OTC. Ipyrumu ciosa-
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MH, TT0JIb30BATENN BUAST NPOOIeMy B HU3KOH 3(h(heKTHB-
Hoct OTC. [lnst ycrpaHeHus: mpoOieMbl HEOOXOUMO
(hopMupoBaTh THOKYIO CTPYKTYpY, aJlaliTUPYIOIIYIOCs B
MPOLIECCe MOCTYIUICHHUS HOBBIX 3asBOK Ha BBHIMOJHEHUE
Ou3Hec-onepanui.

3ajaueit paboOTHI SIBISIETCS TOCTPOSHHUE OHTOJIOTHYe-
CKOI MOJIeTH MPOOJIEMHO 001acTH C Y4eTOM KaK TOYKH
3pEeHNS [T0JIH30BATENS], TAK U BO3MOXKHBIX CUCTEMHBIX pe-
IIeHNH aOCTPaKTHOTO YPOBHSI.

AHAJIN3 MOCJEJHUX UCCJEJOBAHUM
U IYBJIUKALIAN

Cospemennbie OTC B m000if oTpaciu, Kak MpaBu-
JI0, IMEIOT B CBOEM COCTAaBE MHOMKECTBO JJIEMEHTOB CO
CIIO’KHOM cXeMOH B3auMocBsA3el. B 3agadax cuHTes3a omn-
TUMAJBHBIX HCIIOMHHUTENBHBIX CTPYKTYp, CHOCOOHBIX K
aJlanTanyy IpU MEHSIONIMXCS MOTOKax 3asiBOK, BAXKHO
UMETh efinHoe (OPMABHOE ONMCAHWE, OXBAaTHIBAIOIIEE
nepapxudeckyo crpykrypy OTC u MHOXecTBO mapa-
nenbHBIX cBsA3el. Co3maHue TAaKOTO ONMCAHUS SIBISCT-
cs JOCTAaTOYHO ClOKHOW 3amadedt [1; 2]. CimoxHOCTH
CTPYKTYPHOTO CHHTE3a HCIOJIHUTEIBHBIX CHCTEM CBS-
3aHBI B IIEPBYIO OYEPEIb C HEONPENEIEHHOCTHIO YCIIO-
BUI 3a7a4 MTPOSKTUPOBAHUS, KOT/Ia HE TIOJHOCTBHIO KOH-
KPETHU3UPOBAHBI MOJEIH W AITOPUTMBI (DOPMUPOBAHUS
UCTIONHUTENBHBIX CTPYKTYp [3; 4]. B mmeame momkHa
CYIIIECTBOBATh HEKAsl KYHUBEPCATbHASD METAMOAENb, OT-
pakarolasi BEpTHKAIbHBIC W TOPH30HTAIBHBIC CBSA3U B
cUCTeMe Ha JTF00oM ypoBHE nepapxui [5]. OmHako B mpo-
[[eCCe CHHTE3a MHOTOYPOBHEBBIX CTPYKTYp OOBIYHO HE
yAaeTcs y4ecTh BCe CHCTEMHBIE CBOWCTBA, MTPEACTABIICH-
HBIC Ha BEPXHHUX YPOBHSIX MEPAPXUIECKOTO MOJIEIBEHOTO
OTIHCaHUs, YTO SABISICTCS o0meit mpodmemoit. C apyroit
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CTOPOHBI, aHaJIU3 MOCJICAHUX ny6n1/11<au1/1171 HE BBISABUII
pa60T, CBA3aHHBIX C MATEMATUYCCKUM MOACINPOBAHUEM
HCIOJHUTENBHBIX HepapXudeckux cTpykryp. Kak mpu-
MepbI 00IIEro Mojaxo/1a MOXKHO MPUBECTH padboThI [6-9],
B KOTOPBIX 3aJla4uv HNPOCKTUPOBAHHA KOOPAWMHAIIUOHHBIX
IpoOHEeCCOB CTABATCA B MPAKTUYCCKOM IUIAHE, XOTA U C
HCIIOJIb30BAHUEM HU3BECTHBIX CPCACTB MOACIHUPOBAHUA,
KOHUECTITYaJIbHBIX 1 OHTOJIOTUYCCKUX MOAXOI0B.

OTJAEJEHUE HEPEIIEHHBIX YACTEMN
OBIIEW ITPOBJIEMBI

Takum 00paszoM, MpecTaBIseTes] aKTyaIbHBIM | TIO-
JIE3HBIM C TOYKH 3pSHNS 3a/1a4 CHHTE3a ANHAMUYECKHU U3~
MEHSIOIINXCS MCHOJHUTENBHBIX CTPYKTYpP pPa3padoTaTh
OHTOJIOTHYECKUHA M MOJEIBHBIA ITOIXO/ JUIA IpeCcTaB-
JICHUSI MepapXUuecKoil OpraHu3aIOHHO-TEXHUYECKOH
CHCTEMBI C y4eTOM ee (DYHKIIMOHAIBHOTO Ha3HAUYCHHS U
001X TTOKa3aTeel KauecTna.

HEJb NCCJIEJOBAHUSA

Ilenpro uccnenoBaHus sBISETCS CO3IAHUE MOAECIIb-
HOI'0 UEPAPXUUECKOr0 HHCTPYMEHTAPUS AJIsl CUHTE3a HC-
MOJIHUTENBHBIX CUCTEM Ha OCHOBE OHTOJIOTMH TPOOIIEeM-
HOHM 00JIACTH M MYJIBTHAr€HTHOTO TTOIX0/Ia.

METO/BI, OFBEKT M ITPEJMET
WCCJIEJOBAHUS

B nmpouecce UCCICAOBAHUA HMCHOJIB3YIOTCA CUCTEM-
HBIM aHAJIU3 U CHHTE3, a4 TAKKE ar€HTHOC NPEACTABJICHUEC
3JIEMEHTOB HCIIOJIHUTEIHbHON CTPYKTYDBI.

OOBEKTOM HCCIICAO0BAHUS ABIACTCA IPOLCCC CUHTE3a
HCIIOJHUTECIbHBIX CTPYKTYP, NPpEAHA3HAYCHHbBIX JJI BbI-
IIOJTHCHHA 6H3H€C—HPOH€CCOB B paMKax OpraHu3alroH-
HO-TCXHUYCCKUX CUCTECM.

HpC,HMCTOM HCCIICA0BaHUA SABJISIFOTCS KOHUECIITYaJlb-
HBIC U OHTOJIOTUYCCKHUEC MOJCITIN HpO6J’I€MHOf/'I oOnacty.

OCHOBHOM MATEPHAJI

Onucanue cywinocmeil OHMONO2UU RPOONEMHOU
oonacmu

Packpoem copepxkaHMe CyLIHOCTEH OHTOJIOTHHU.
BBeznem moHsTHE OnEpanuy KaK aKTa M3MEHEHHUS ecTe-
CTBEHHOTO XOJ]a COOBITHI ITyTeM HaIlpaBJICHHOTO MPeod-
pa3oBaHUsS MPOAYKTOB: Onepayus — 3TO OTPaHUYECHHBIN
BO BpPEMEHH YIPaBISIEMBI (HaNpaBlIeHHBIN) IMporecc
peoOpa30BaHMs BXOIHBIX POILYKTOB IAHHOW ONepannu
B BBIXOZIHBIE TTPOLYKTHI, 00JIa/1at0IHe HOBBIMH MTOTPEOH-
TENBCKUMHU CBOMCTBAMHU.

Busnec-oneparust (BO) — 3To mporece npeodpazosa-
HUSI MEHEE [IEHHbBIX BXOJHBIX MTPOAYKTOB B O0JI€E IEHHBIE
BBIXOIHBIE TPOAYKTHI. [lockomeky peammsyer bO Hexwmit
MEXaHH3M, BBEIEM Takoe 0000IIeHHOe KHOepHETHIEeCKOe
TIOHSTHE, KaK MEXaHU3M. MeXaHu3M — 3TO KubepHeTHde-
CKHH OOBEKT, KOTOPBHIH 00eCreurnBaeT pelieHue 3a1adi
peoOpa3oBaHys, IEPEMEICHIUs, XpaHeHUI Wi Oydepu-
3allMM MPOAYKTOB HAIIPaBIEHHOIO Bo3xeicTBusa. Pasne-
JIMIM MEXaHM3MBbI Ha CJICYIOIHE THITbI: KOMITIEKCHBIE; Ka-
HAII000pa3yIoIIie; CEpBUCHBIE; Oydepr3armn; XpaHeHHUS.

KoMmriekcHbIi MexaHU3M — 9TO KHOEpHETHYeCKUi
00BEKT, KOTOpPBIH 00ecrnednBaeT BO3MOXHOCTBH IIpeJo-
TIPE/ICIEHHOTO (HANpPaBJIEHHOTO) MTPe0o0pa30oBaHMs BXO/I-
HBIX TIPO/TYKTOB B OIIPE/ICIICHHBIE BBIXOHBIE TIPOTYKTHI C
UCIIOJIb30BaHNEM DHEPreTHYeCKnX U MH(OPMAIIMOHHBIX
MIPOYKTOB.

KananooOpa3syromuii MexaHu3M OrpaHHYMBAET BO3-
MOXKHOCTB TN€peMelIeHUs] 00beKTa B PON3BOJIHHOM Ha-
MIPaBJICHHUH, TO €CTh CO3/1aeT KaHall epeMeIIeHHS.

CepBUCHBII MEXaHU3M — 3TO KOMIUIEKCHBIA Mexa-
HU3M, KOTOPBIH 00ecrednBaeT BO3MOXKHOCTD IepeMeltie-
HUSI IPOAYKTa MO KaHAI000pa3y oM MEXaHH3MaM.

MexanusM Oydepusaiuu — 3TO KaHAT000pa3y Uit
MEXaHU3M, KOTOPBIH MpeHa3Ha4deH /Il KOJINYeCTBEHHO-
IO COTIAaCOBAHUSI ACHHXPOHHBIX MOTOKOB TIOJIa4H U BBI-
Jayn Oy(epr3upOBaHHBIX MPOAYKTOB.

MexaHHU3M XpaHEHHs] — ITO KaHaJI000pa3yIomuii Me-
XaHU3M, KOTOPBIH MpeJHa3HaYeH sl peain3anun (QyHK-
MK 3aJep>KKH TIOaud TIPOAYKTa Ha BXOJ IOCIEIyIO-
IIEr0 CHCTEMHOTO MEXaHU3Ma C IeTIbI0 CHHXPOHHU3ALUH
OTIEPAIMOHHBIX POIIECCOB.

JIro0o#i M3 yKa3aHHBIX BBIIIE MEXaHHU3MOB MOXET
SBJIATBCSI OCHOBOM COOTBETCTBYIOLIEH CHCTEMBI (IOJ-
cucrembl). COOTBETCTBEHHO, JUISI IPOCTBIX CHUCTEM, BBI-
TIOJHSIOIINX TOJIKO OAHY 0a30BYIO TEXHOJOTMYECKYIO
(YHKIMIO, TPUMEHUMBI T€ K€ 0003HAYECHUS], YTO W JUIS
MEXaHU3MOB: CUCTEMa TIepEMEIeHNsI, CHCTeMa Ipeolpa-
30BaHUsl, ccTeMa Oydepr3auuy u Tak Jajee.

Bgeném monsitue cremnenn cBoOoxabl cuctembl. Cre-
MeHb CBOOOJBI CHUCTEMBI — 3TO HE3aBUCHMBIH CHTHAI
yIpaBJIeHUs, U3MEHEHHE KOTOPOTO B paMKax HaJIOXKEH-
HBIX OrPaHWYEHHH, CIIOCOOCTBYET JIOCTHIKEHHUIO 3ajIaH-
HOTO KOJIMYECTBA M KayecTBa OCHOBHOTO TEXHOJOTHYe-
CKOTO MPOAyKTa. MaKkCHManbHOE KOJIMYECTBO CTEHEHEH
CBOOOJIBI CHCTEMa MOKET IOJTYYUTh TOJIBKO TOI/IA, KOT/a
B paMKax MHTEPAKTHBHOTO B3aMMOIEHCTBHUS C APYTUMH
CHCTEMaMH MOYKHO HE3aBHCHMO HM3MEHSTH IMapameTpbl
BCEX BXOIHBIX MPOIYKTOB — HHPOPMAIMOHHBIX, JHEpre-
THUYECKUX W BEIECTBEHHBIX.

OmnpenenimM yrnpasisieMylo UCTIOIHUTEIBHYIO CUCTe-
My, KaK IEeJOCTHBIA 00beKT, obecneunBaronmii Gopmu-
pOBaHHE Ka4eCTBEHHBIX U KOJMYECTBEHHBIX [1apaMETPOB
OCHOBHOTO MPOJAYKTa B IIPOLECCE B3aUMOJCHCTBUS C
OKpY’Kalollel cpefaoid M HMHTEPAKTUBHOIO B3aUMOJIEH-
CTBHSI C CHCTEMHBIM OKPY)KEHHEM.

OCHOBHOW MpHU3HAK YHPaBIIEMOW CHCTEMBI MPOSB-
JSIETCsl B BUJIE KQTErOPHHU, KOTOPYIO MOYKHO OIIPEJIEIHUTh,
KaK adanmueHnylo yenecoobopasnocms. Ecin oObexT siB-
JIIETCS YIIPaBIIIEMOM CUCTEMOI, TO B IIPOLIECCE peaInsa-
MM CBOETO Mpe/JHa3HAauYeHMs] OH JIOJDKEH 00ecreunBaTh
TaKoi pexxnuM (QYHKIMOHUPOBAHUSL, IIPH KOTOPOM dpdek-
THUBHOCTb HCITIOJIb30BaHUS PECYpPCOB OyeT MaKCUMaJIbHO
BO3MOYKHOM B JJAaHHBIX yCJIOBUSIX.

Jis  obGecneuenuss TpeOyemol dddekTuBHOCTH
(DYHKLIIMOHUPOBAHUSI CHCTEMBI HEOOXOIUMO BBECTH
B OHTOJIOTHIO TIOHSITHE KPHUTEpHUsl YIPABICHUS — 3TO
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MOKa3aTellb, IKCTPEMaIbHOE 3HAYCHNUE KOTOPOTO SIBIISI-
eTCsl yKazarejeM JJIsi BhIOOpa ONpeesIeHHOTO0 pexuma
paboThl Ka)10ro cUCTeMHOro Mexanusma. [lokasareinn
(G PEKTUBHOCTH JOJKEH IPEICTaBIsATh CO00 BhIpaxe-
HHE, 0TOOpaXkarolee MEXaH!U3M B3aUMOCBSI3U (QYHKIUH
BX0Ja U (PyHKIIMHU BBIXOA MOJIEIIH OIIEpaLlH, PE3yJIbTa-
TOM KOTOPOTO SIBIISIETCS YMCIIOBOE 3Ha4YeHue. B oOmem
cilydae, ueM BbIIIEe 3HaY€HHE TaKOro YHMCJIOBOTO Mapa-
MeTpa, TeM BbIlIe d3PPEKTUBHOCTH onepauuu. J{is ode-
CIIEYCHHUs] KaueCTBa BBIXOJHOIO NPOJYKTa HYKEH KpH-
TEpUH KayecTBa, IKCTPEMaJbHOE 3HAYCHHE KOTOPOro
SIBJISIETCSl YKazaTeJeM MOTPEeOUTEIbCKOM IIEHHOCTH BbI-
XOAHOrO Iponykra. Takoll KpuTepuil cocTaBiIseT IIAB-
HYIO CYLIHOCTh MOJENM TPEeOOBaHUH C TOYKH 3PEHUS
0JIb30BATEA.

C yueToM BBEJEHHBIX MOHSITHH OHTOJIOTHIO IIPO-
OJICMHO¥ 00J1aCTH MPECTaBUM B BUJIC:

O=<E), TUD"), XD"),S(S), Y Z (D), Q. .y, >, (1)

rne E — cymHocTn npoOiemHOl obiactu, rias-
HBIMH M3 KOTOpBIX siBisitorcs: BO — OusHec-ome-
pauus (BO), moapasymearomas ¢yHkiuwo Oyde-
pu3aiuu Ha BXxoje, (GpyHKIHH 00pabOTKH HCXOHO-
ro npoxykra u ¢yHkuuio OydepHuzanuu TroTOBOTO
npoaykra Ha Bbixome; CS — cucreMa ympaBieHHUS
ousHec-onepanueii; BOQM — cuctema ympa.iie-
HUs KadecTBoM bO; 4 — arpuOyThl CYIIHOCTEH;
T={t, | = 1, L} — MHOXECTBO AHCKPETHBIX MOMEHTOB
BpeMenu npotekanus bO; U={u (t)| u(t)e D", i =1,1
}, teT — MHOKXECTBO yNPABJISIONIMX BO3ACHCTBHI Ha
BO, xoropoe MoxeT ObITh pa3JelieH0 Ha IOJAMHOXe-
cTBa ynpasieHui 1o Oydepusanuu, 0OCHOBHON 00Opa-
00TKe, KOPPEKIMH 3HAYEHUH PEKHUMHBIX [apaMeTpPOB
npouecca ob6paborku; DV=¢{DY, =11}, obmactu
JIOIyCTUMBIX 3HAUECHUH YIPaBIAIOIIMX BO3NEHCTBUIN;
X:{xj(t)| x_/_(t)ﬂ’(f,j =1,/ -, teT — BXOJAHON MPOAYKT;
D¥={D%, j=1,J } — obnactu MAOMYyCTHMBIX 3Ha4e-
HUI T[oOKa3areliell KayecTBa BXOAHOIO IMPOAYKTa;
§S={S:8=f(S. ., U X), UeD" XeD* teT}— muoxe-
ctBo coctosiuit bO; ST = {SI: SI =¢(S), teT} — MHO-
JKECTBO NapaMeTPOB, XapaKTEPU3YIOIIUX COCTOSHUE
HeseBOl omnepanuu (COmyTCTBYIOLMI HHOpMau-
OHHBIH npoaykT); ¥ = {y (1), m = LM}, teT, y.(1) =
n.(t.S), teT — MHOKECTBO PE3yJILTHPYIOIIMX LEIEBBIX
BbIX0I0B BO (MHOXECTBO BBIXOIHBIX IPOIYKTOB);
Z={z(t), n= I,N }, teT — MHOKECTBO 3a71aBaeMbIX
napaMeTpoB, ONPEENISIOINX HOMUHAIBHBIH PEXUM
npotekanus BO; C={c(1)| c()eDY, k= LK)
teT — MHOXECTBO KOPPEKTHUPYIOLIMX BO3/JIEHCTBUN Ha
cucremy ympapienuss CS ¢ 1enpio ylnydlleHus Kade-
ctBa bO, xoTopoe, B CBOIO ouepejb, ONpeeseT Ka-
YEeCTBO BBIXOJHOTO Tpomykra; D={D% k =1,K },
o0nacTe JOMYyCTHUMBIX 3HAYCHHHW KOPPEKTHPYIOIIUX
BO3JICHCTBHIA; Q={qg, k =1,G } —momens TpeGoBaHmii —
MHOXECTBO I0Ka3aTesiell kauecTBa U 3(P(PEKTUBHOCTH
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OTC, 3aBucsmux OT OM3HEC-NPABWI MPEIUPUATUS U
xapakrtepa pesyiaprata bO; n: U x X x § — Y — oto-
OpakeHHEe MHOXECTBa YIMPABJISIOMINX BO3JACHCTBUIMA
U, MHOKeCTBa BXOJ0B X, MHOKECTBA COCTOSIHHI OM3-
Hec-mporecca S BO MHOXECTBO BBIXOJOB Ipoliecca
Y x: Xx Ux T — S — orobpakeHue MHOXECTBA BXO-
JI0B X, MHOYKECTBA yIpaBJsAIOMIKX Bo3aeiicTBuit U, Ha
BCEM MHTEpBasie BpeMeHU 1, B KOTOPOM OCYILECTBIIS-
eTcsl yIpaBlieHHe, BO MHOXECTBO COCTOSIHUHN S; X Z X
SI x C — U — oroOpakeHuE MHOXKECTBA 3a/1aBa€MbIX
napaMerpoB Z, MHOXECTBa IapaMeTpPOB COCTOSHHIA
BO ST u MHOXecTBa KOPPEKTUPYIOUIUX BO3AEHCTBUIL
C BO MHOECTBO YIPaBISIIOIINX Bo3nencTBuil U, x: O
x Y x SI — C— oroOpaxxeHne MHOXECTBA IieJIel yIpaB-
JeHus KauecTBOM Q, MHOXKECTBA LIEJIEBBIX 1apaMeTPOB
BO Y u mHOXecTBa mapameTpoB coctosiHuit bO S/ Bo
MHOKE€CTBO KOPPEKTHPYIOIINX Bo3aelcTBuil C Ha cu-
CTEMY YIpaBJICHUS MPOLECCOM, KOTOPHIE OCYIIECTBIA-
eT cucteMa ynpasieHus kauectsom bO BOOM.

OO0O0O0IICHHYIO CTPYKTYpY YIPaBIsSEMON HCIOIHU-
TENbHOM CHUCTEMBI B COOTBETCTBUHU C BbIpaxkeHuem (1)
nosicHsieT puc. 1.

Y
> BO >
R S SI
8]
z - cs j
< BOQM
Q - M

Puc. 1. O6001eHHAS CTPYKTYpa UCHIOIHUTEIBHOM CHCTEMBbI

CormacHo M3JI0KEHHON KOHLIEIIIMY JII00asi yIrpasisi-
emasl cuctema, BhInojHstomas GyHkuun Oydepuzanmy,
XpaHeHHs, MpeoOpa3oBaHMs, IEPEMELICHUs, J0JDKHA
MUMETh O0ILILYIO CTPYKTYPY, IOKa3aHHYIO Ha puc. 1.

Takast cucteMa MOXXET UMETh MaKCUMaJbHOE KOJIH-
YeCTBO CTerneHel CBOOO/IbI, IOCKOJIBKY B CTPYKType MO-
JIEJIA TIPUCYTCTBYIOT BCE HEOOXOMUMBIC DJICMEHTHI IS
HE3aBUCUMOI'0 M3MCHCHUSA IMapaMCTPOB BCEX BXOIHBIX
MPOJYKTOB — HH(OPMALIMOHHBIX, JHEPIeTHUECKUX U Ma-
TEpUAIbHBIX, @ TAKIKE U3MEHEHHUSI I1apaMeTPOB OCHOBHO-
ro Ipolecca.

Ha ocHOBaHMHU BBINIEHU3IOKEHHOTO MOXKHO CJI€JIaTh
BBIBOJ, YTO MNPCIJIOKCHHAsA KOHUECIITYaJlbHasA OHTOJIOI'U-
Yyeckasi MojieIb MpoOJIeMHOM obnacth, oOjagaer yHH-
BEPCAJIBHOCTBIO ULl pacCMaTPUBAEMOro Kijacca yIpas-
JIAEMBIX UCIIOJTHUTCIIBHBIX CUCTEM U JOITYCKACT BJIOKCH-
HOCTb U MHOT'OYPOBHCBOCTD IIPHU CUHTE3€ HCIIPEPBIBHBIX
1 JUCKPCTHBIX YIPaBIAE€MbIX CUCTCM.
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Ucxonss u3 pa3paboTaHHOW KOHLENTYalbHOH OH-
TOJIOTMYECKON MOJeNu, sl (OpPMaIbHOTO OIHMCAHUS
CTPYKTYpBI HCIIOJIHUTEIBHON CHUCTEMBbI pa3paboTaHa
MHOT'OCBSI3HAs BIIOXKEHHAsI MaTPU4HAsi MOJIEIb, CII0CO0-
Has OTpakaTh BCE€ MHOXECTBO B3aHMMOCBS3€H, NMpHUCY-
IIUX Takod cucTteMe. DTOT MOAXOM MO3BOJISAET M0 Mepe
pa3pabOTKU YTOYHSTH MOJEIILHOE ONHCAHHE CHCTEMbI
0e3 KauyeCTBEHHOTO M3MEHEHHUsI €€ apXUTEKTYpbl, IpH-
MEHSATh PA3IUYHbIE MOJENN JJI OMMCAHUS Pa3IMUHBIX
IIPOLIECCOB, UCIIOJIL30BAaTh HEOOXOMMbIE YPOBHH JI€Ta-
JIM3AIMK C COXpaHEHHEM OOIIEeH 11eJI0CTHOCTH.

[IpyMeM KOHLENIIMIO MHOTOAreHTHOTO IMOAXOAa K
aHaJlM3y U CUHTE3Y HCIIOJHUTEIbHOU cuctembl. DyHK-
LMOHAJILHBIMU 33J[a4aMK B JI000 ympaBisieMoll cucre-
Me, peaiu3yloleil Ou3Hec-npoLece, SBISIOTCS 3a/1a4u
MJIaHUPOBAHUS, KOHTPOJNS (MOHUTOPHHIA), yuyeTa, pe-
TYJIUPOBaHUA, ymnpaBieHHs KadecTBoM. OTHecs 3amady
IUTAHUPOBAHMA K 3ajadaM JAMHAMHUYECKOro CHHTE3a MC-
MIOJTHUTEIBHOM CTPYKTYpHI M NepeHecs 3ajady ydyeTa B
3a/1a4y MOHUTOPHUHTA, BBIJICJIUM B YIIPABIIsIEMOI cucTeMe
MOJICUCTEMBl MOHUTOPHHTA U JUCIIeTYepU3aLUHU (MapIi-
pyTu3anuu). AreHThl MOJCUCTEMbl MOHUTOPUHTA JIOJIXK-
HBI HE TOJIBKO HENPEPHIBHO OTCIIEKUBATH U3MEHEHUS Te-
KyIllel CUTyalluH, HO U AMArHOCTHPOBATh KPUTHUECKUE
CUTyallud M JOCTOBEPHO, C PACUEeTOM Ha OINEpeKeHUE,
[IPEICKa3bIBaTh JAJIbHEUIINI X0 U PE3YJIbTaT KOHTPOJIU-
pyemoro mporiecca. ATeHThI TOJICHCTEMBI JUCTIeTYepH3a-
WU JOJDKHBI OCYIIECTBIATh paclpeesieHHe PecypcoB,
MapILIpyTU3aIUIo 3asBOK Ha BhIMoiHeHue bO, a Taxke
aHaIu3 KPUTHYECKUX cutyaruii Ha ypoBHe OTC u oreH-
Ky kauectBa Gynkunonuposanusi OTC. [lepeuncienusle
IpYIIIbl areHToB, KaK IMPaBUIIO, UMEIOT MEXAY Cco00ii
MIePEKPECTHBIE CBSA3M (MHPOPMALMOHHbIE 3aBUCUMOCTH),
4TO BBIHYKJAET IPUMEHUTH MaTPUUHOE ONHcaHue 0000-
LIEHHOH CTPYKTYpBI, Kak Hanbojiee THOKOE U JIOTHUECKH
MIpO3pavdHoe.

MHOX€eCTBO BXO/I0OB CUCTEMBI Pa3AeIuM Ha TPH MO~
MHOXKECTBA: MEPBUYHbIE BXO/bI X/ — HH(pOPMALMOHHbIE
U MarepualibHble 00BEKTbI, HHUIIMUPYIOLIHUE 3aIlyCK OC-
HOBHOTrO Ou3Hec-mpouecca; X2 — MH(OOPMAIMOHHBIE U
MarepuaibHble 00bEKThI, 00ECIIeYHBAIOIINE HOPMAIILHOE
nporexanue OW3HEc-Tpolecca — MPOMEXKYTOYHbIE pe-
3yabTaThl BhIoNHEHUs BO, cTaHmapThl, periaMeHTshl, a-
TOPUTMBI BBIINOJIHEHUS JEHUCTBUM, TEXHUYECKOE U 3HEP-
reTuueckoe odecnedenue; X3 — BXoabl 00paTHOM CBsi3H,
o0ecrieunBaroIIie CUCTEMY YIPaBICHHsS JaHHBIMH O
KadecTBe Mpolecca ¥ roToBoro npoaykra. Ha konnenty-
anbHOM cxeme puc. | moaMHOXkecTBO X3 MpeacTaBIeHO
kaHanamu Y u SI.

Kaxxnoe mOIMHOXKECTBO BXOJOB OOCIY)KHBAETCs
COOTBETCTBYIOIIUM TOJMHOKECTBOM areHToB: aleAl,
al2eA2, a3€A3, KaXIplii U3 KOTOPBIX peEIIaeT OoIpe-
JISTICHHBI KpYT 3aja4 1o nepepadoTke MH(OpPMAIHH.
AreHThl ToAMHOXKeCTBa A/ o0OpabarbiBaroT MHGpOpPMA-
LU0 O KOJIMYECTBE M KAaueCTBE BXOAHBIX MaTepHasoB,
OIIPEENISAIOT CTENeHb I'OTOBHOCTH OM3HEc-Ipolecca K

3aIyCcKy, 00€CIeunBaloT yIpaBlIeHNe 3aracaMy BXOIHBIX
MarepuanoB. AreHTbl OAMHOKECTBA A2 00padaThIBalOT
nH(pOpMaLUIO periaMeHTa, ajJrOpUTMOB, HaJIWYHs pe-
CYPCOB, ONTHMHU3UPYIOT UX paclpeieieHle B IPpOCTpaH-
CTBE U BPEMEHH, 00ECIIEUMBAIOT yIPaBJICHHE 3allacaMu
pecypcos. [TogmHOKeCTBO areHTOB a3 €A 3, obecnieurBa-
€T KOHTPOJIb KauecTBa OCHOBHOTO IPOIiecca U TOTOBOIO
NPOAYKTa ¥ TepenaéT AaHHbIe areHTaM I0JMHOXKeCTBa
A2. Kaxkplii are’T crioco0eH BBIIOIHATE HECKOIBKO JU-
HaMUYECKUX onepanuii (KoMrno3uuoHHbIx GyHkimii U),
obecrieunBasi COBMECTHO C JIPyTMMH areHTaMH BbINOJIHE-
Hue koHkpeTHOH BO. CrpykTypHas marpulia BEpXHEro
YpOBHSI IMOKa3aHa B Ta0I. 1.

Taonauuna 1. CTpykTypHas MaTpHila BEpXHEr0 YPOBHS

Brixoasr
Bxoxpl | AreHtsl
Y, Y, --- YJ --- Y,
Xl AI Ull U|7 - Uli - Uln
Xi A. Un U.? - Uii - Uin
Xm Am U, | U, --- U3i - | U,

3aperucTpupoBaHHbIC 3HAUYEHMs DIIEMEHTOB IOJI-
BEKTOPOB BXOJIHBIX MAPAMETPOB X, i = 1,m — naHHble,
XapaKkTepHU3yIoIle KOHKPETHYIO CUTYalHI0 Ha OObEKTe
yIpasiieHus. BbIXoJbl cUCTEMBI Y/_, j = l,n — xoHeuHOE
MHO)KECTBO OCHOBHBIX U BTOPMYHBIX MaTepUaIbHBIX H
MH(OPMALMOHHBIX MPOJYKTOB, ITOJYYCHHBIX MPU TEKY-
IIMX 3HAYCHUSIX BXOJHBIX JAHHBIX M3 MHOXecTBa X W
COCTOSIHUH S 0CHOBHOTO mporecca. CBA3M MEXIy areH-
TaMU A, 1 BBIXOZaMH Y, OCYILECTBIISIOT Ipeobpasytomue
KOMITO3UIIMOHHBIE (DYHKIIMN U,, urparouue poibs byHK-
LU yIpaBiIeHUsS] ISl UCIIOJIHUTEIBHBIX MEXaHH3MOB:
Y=o,

Heobxonumoe cocrosinne Bbixoxa Y, obecreunsa-
©TCsl, BO-IICPBBIX, KOHCYHBIM YHCIIOM S, — KOJIMYECTBOM
AKTHBHBIX JJIEMEHTOB B CTOJIOLIE /, M, BO BTOPBIX, — HOJI-
MHOXKECTBAMH U I10CJIEI0BATEILHOCTBIO BBIXOIHBIX CHUT-
HaJoB — (DYHKIHIA U,, y4acTByiomux B (dbopMupoBaHun
BbIXONA V.

Mopenb arenta 4, peau3syromero cBs3b NOJBEKTOPa
BXOJIHBIX N1apaMeTpoB X, ¥ pyHKIUH U,s o01iem ciiyvae
MPE/ICTABUM OTOOPaKEHHEM:

4,: XU, @)

B of6mem cinydae Kaxablii areHT A4, MOXKET ObITh
MIPEACTaBICH MaTpHleH, MoKa3aHHOH B Tabn. 2. 3mech
X, — BIeMEHT noasekropa X; U, — k- moaMHOkecTBO
BBIXOIIOB areHta A4 ; [, — NOKaNbHbIA Oreparop npeobpa-
30BaHUs 3HAYEHMs MMapaMeTpa X/ — B DJIEMEHT KOMIIO3H-
1uoHHOU pyHKIuH U o

B kax10M cTO/I01E MaTpUIIbl TA0N. 2 MEETCS g, aKTUB-
HBIX JIEMEHTOB (gk <7). OT/IENbHBIE ONEPaTOPhI /, CBA3aHBI
MEX[y cO0O0i TakxkKe, KaK CBSI3aHbI (PU3MYECKHE W/UIH UH-
(hopMalMOHHBIE TIPOLIECCHI, KOTOPBIE OHU OTPAKAIOT.
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Taonmua 2. CTpyKTypHas MaTpHila MOJICIH areHTa Al

Bxo Brixospl arenTa 4,

XObI - - - .
le In Iw i Iw - Iln
Xal I’)I I?? i I’)k - I n
Xli In Iw i Ilk - Iln
Xri Irl Ir7 - Irk - Im

Takum 00pazom, GopMaTbHYIO MOJICIb PEII0KEH-
HOM CTPYKTYphbl yIPaBIAEMONH CUCTEMbBI MOXKHO IPEACTa-
BUTH B BUJIE:

SS=<A(Al A2, 43), X, Y, U, I, M, R1, R2, R3 >, (3)

rae A — MHOXECTBO areHToB; X — MHO)KECTBO BXO-
JIOB CUCTEMBI; ¥ — MHOXKECTBO BbIXOJ10B; U/ — MHOXKECTBO
KOMITO3ULIMOHHBIX (DYHKIMIA yIIpaBiaeHus; [ — MHOXKECTBO
JIOKAJIbHBIX OIEepaTopoB mpeobpaszoBanust; M — MHOXKe-
CTBO MEXaHW3MOB Oydepusaiyu, npeodpazoBaHus U
nepemenieHus;; RIcXx4 — mpoekinus MHOXECTBa BXO-
JIOB HA MHO>KECTBO areHToB; R2C/xA — mpoeKIusi MHO-
JKECTBA JIOKAJIBHBIX ONEPATOPOB HA MHOKECTBO areHTOB;
R3cAxU — mpoekiust MHOXKECTBA areHTOB Ha MHOXE-
CTBO (DYHKIIMIA yIIpaBICHHS.

B kadecTBe areHTOB M MEXaHH3MOB MOXKHO paccMa-
TPHUBATh KaK MEPCOHAJI, TaK M MPOrpaMMHbIE MOIYIHU CO-
OTBETCTBYIOILIETO HA3HAYCHHUS.

[IpemoxkenHass 0000LIEHHAsT CTPYKTypa YIpaBiisi-
€MOH CHCTEMBI SBIAETCS KOHIETITYalbHOW KHOepHEeTH-
YECKOM OCHOBOM JJIsl IOCTPOEHUSI MHOXKECTBA yIpPaBJIsi-
eMBIX CHCTEM, KaK 3pTaTHYeCKUX, TAaK U aBTOMATHUECKUX
B PA3IIMYHBIX MIPEIMETHBIX 00TIaCTAX.

Konuenmyansnaa mooenv 3aoauu cmpyKmypHoul
adanmayuu ynpaenaemoil cucmemol

Llenecoobpa3Ho  (yHKIMOHUpYIOIIAsh  CHCTEMa
JIOJDKHA 00aziaTh B MPOCTPAHCTBE W BpeMeHH (yHja-
MEHTAJIBHBIMH CBOMCTBAMH ITOBEJCHHSA: AKTHBHOCTBHIO
U (QDYHKIMOHAJIBHBIM TOMEOCTA3UCOM — HOJAJCPKAHUEM
CIIOCOOHOCTH K TPOAYKTUBHOMY (YHKIIMOHUPOBAHUIO
B M3MEHSIOUIMXCS ycioBusx. [Ipu 3Tom HeoOxoxmma
CTPYKTypHasl U MapaMeTpuuecKas aJanTaiis CHCTEMBI,
KoTOpasi B oOmieM ciiydyae MOXeT ObITh 3((peKTuBHA
JIMIIbL B HEKOTOPOH oOrpaHuueHHOW obnactu. Jpyrumu
CIIOBaMHM, aJanTalisl CHCTEMBI JOJDKHA MOAJEPKUBATH
(hYHKIHOHATIBHOE MTOBEACHUE, KOTOPOE A0JKHO OBITh OIT-
TUMAaJIbHBIM B CMBICJIC OTIPEICICHHBIX KPUTEPUEB Kade-
crBa. [lyis peanuzanuu ajantanuu HEOOXOIUMO peliaTh
3a/1a4¥ CIEAYIOLIETO TUIaHa:

1. 3amaga MOATOTOBKM K CTPYKTYPHOM amamTamuu —
pa3paboTka HEOOXOJMMOTrO COCTaBa U CBsI3el MEXaHU3-
MOB, HOJICUCTEM YIpaBieHUs! U (QYHKIIMOHAIBHBIX arcH-
TOB TaKMM 00pa3oM, 4TOObI OXBATUTh MHOXECTBO 3a/1ad,
JUIS PeIICHUS] KOTOPBIX TIPOCKTUPYETCSA CUCTEMA, a TAKKE
BapHUaHTOB 3TUX 331a4. CTPyKTypa CUCTEMBI MOXKET Me-
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HATBCSL B CJydae IOSIBJICHUsI HOBOTO OM3Hec-mpolecca
(BIT), u3ameHeHust cocraBa pPecypcoB, TEXHOJOTHH, J0-
0aBJIeHUs] WM MCKJIIOYEHUs] pabo4YMX HEHTPOB MM pa-
0OuMX MecCT, MOTYT HOTPeOOBATHCS HOBBIE AJITOPUTMBI
YIOPABIEHUS, MOXKET M3MEHHUTbCA CIIPOC Ha KOHEUHBIN
MPOIYKT W/WITH MPEATIOKEHNE OTACIBHBIX PECYpPCOB.

2. CuHTe3 MOfienH CTPYKTYPHOH ajanTanuu ¢ yde-
TOM IyHKTa 1.

3. CuHTE3 aITOPUTMOB JIJIsI peali3aliy KOPPEKTUpY-
IOLLUX BO3JCHCTBUM € LEbI0 CTPYKTYPHOM aJanTaluy.

4. CuHTe3 ONTHUMAJIBHBIX KOPPEKTUPYIOIIUX BO3CH-
CTBUI C IETIbIO alaNTalluK Ha TapaMeTPHUUECKOM YPOBHE.

[Tpu sToM yHKIMK amanTanyu JTOKHBI OBITH pac-
IIpeIeNICHBI 110 YPOBHSIM HEPAPXUU CUCTEMBI.

ByneM paccmarpuBaTh JHIIb AUCKPETHBIE MOMEHTHI
Bpemenu T=0,1,...,N, korya u3MepsiroTcsi KpUTEPUH U U3-
MEHSIIOTCS a/IallTUPyeMbIe TapaMeTpbl OOBEKTa.

IToctpouM MOAENs MHOTOArEHTHOW CHCTEMBI Ha
OCHOBE COOTBETCTBYIOIIEH OHTOJNIOrMH. bazoBbIMU 00b-
€KTaMH OHTOJIOTUH €CThb AaKTHBHBIE M IIOJYMHEHHbBIC
cymHocTH. Te u Apyrue sBSIOTCA areHTaMH, KOTOPBIM
MPUCYIITN ONpEAETICHHBIE PONU. AKTHBHBIE CYITHOCTH
(areHThI) UCMOIB3YIOTCS Ul KOOPAUHALMU U yIpaBie-
HUs [10CJI€10BATEIbHOCTH ICHCTBUI CONIACHO CLICHAPUIO
HUHTErpabHON LieneBoii onepauuu. [logunHeHHsble cy-
HOCTHU UTPAIOT POJIU UCIIOTHUTEIBHBIX MEXaHU3MOB.

Mexly CyLUIHOCTSIMH INPOOJIEMHOM o0nacTu cylie-
CTBYIOT OIpPEICICHHbIC OTHOIICHMS, KOTOPBIC HYXHO
oTpa3uTh B Moaenu. IIpeacraBuM KOHLENTyalbHYIO MO-
JIeJIb MHOTOAr€HTHONH CHUCTEMBI, C Y4E€TOM CKa3aHHOTO
BBIIIIC, B BUJIE:

O=<PE(AP), AE(44, RA, AS), SO, AR, R4, RS, R6, AL KL, PTA>, (4)

rne PE — MHOXECTBO NMOAYUHEHHBIX CYIIHOCTEH —
MexaHu3MoB Oydepusanuu, npeoOpazoBaHus, Iepe-
MelieHus;; AP — MHOXECTBO arpuOyTOB MOAYHMHECHHBIX
CymHocTe; AE — MHOXECTBO aKTHUBHBIX CYLIHOCTEH;
AA — MHOXECTBO arpu0yTOB aKTHBHBIX CyIIHOCTEH; RA
(DYHKIIMOHAJIBHBIC POJIM aKTUBHBIX CYIIIHOCTEU, KaKaas
13 KOTOPBIX OTOXKJECTBIISIETCS C HA3BaHUEM areHTa; AS —
MHOXECTBO aCICKTOB (DYHKIIMOHHMPOBAHUS AKTUBHBIX
CYILIHOCTCH B paMKax OINPEICIICHHBIX POJICH (KOMITCTCH-
Uit arenToB); SO — MHOXECTBO KJIACCOB IPOCTHIX OU3-
Hec-omepalyii B OM3HeC-IpoIeccax, KOTopbie peain3y-
toresa B OTC; R4CSOXAEXAS — npoekins MHOXKECTBA
MPOCTHIX OIEepalnii HA MHOYKECTBO KOMIIETEHILIMM areH-
TOB M Ha aCHEKThI UX (QYHKIMOHUpOBaHUs; RICPEXAE —
OTHOIICHHUE TMOAYMHEHHBIX U AKTUBHBIX CYNIHOCTEH, TO
©CTh KaKue M3 arcHTOB ()OPMHPYIOT CHUTHAJIbI YIpPaBie-
HMSL UISI OTACIBHBIX MeXaHu3MOB; R6CASXAS — oTHOIIIe-
HHC MEXIy aclekTamu (DyHKIIMOHHPOBAHHS aKTHBHBIX
cymiHocTel (oTHomeHUuss R5 U R6 BHadaje BepOaibHO
OTPENeIISIOTCs B TPeOOBaHUsIX K cucteme); AL — Oubim-
OTeKa allTOPUTMOB Peasu3allii MPOLECCOB YIPaBICHUS
B cucteme; KL — Oubnmuoreka 0a3 3HaHUIN VI OCYIIECT-
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BineHus bO u mpouecca cTpykTypHoi agantaunu; PTA —
KOMIUIEKC TIPOLIEAYP CTPYKTYpPHOI aAanTalluy CUCTEMBI.

3ajaua CTPYKTYypHOU aJanTaliii CHCTEMBI OTIpeIesis-
€TCsI BEIPAXKEHUEM:

TA = <BPM, SS, OS, O

sS4

RS, F >, (5)

rne BPM — mozens OusHec-mpoiiecca, Jjisi KOTOPOro
Heobxonumo agantupoBath cTpykrypy OTC; SS — MHO-
JKECTBO JIOIYCTUMBIX CTPYKTYp (KOHpUrypanui) cu-
cteMbl; OS — ONeparioHHOE NMPOCTPAHCTBO CHCTEMBI,
KOTOpPOE€ BKJIIOYAET MOJNPOCTPAHCTBO OINEPAMOHHOIO
BPEMEHH, MOJNPOCTPAHCTBO OU3HEC-ONEpaIUid, TOIPO-
CTPAHCTBO pecypcoB; Q. — MHOKECTBO KPHTEPHEB Ka-
4yecTBa JUIs BbIOOpa CTPYKTYphI; RS — MHOXKECTBO Hpel-
[IOYTEHUN U CTPYKTYPHBIX OTPAHUUYECHUH; [ — KOHEUHOE
MHOXKECTBO ITPABUII IPE0OPa30BaHUsI CTPYKTYD.

OBCYXJIEHHUE MMOJTYYEHHBIX
PE3YJIBTATOB

Pa3paboTaHHBI KOMIUTEKC KOHIICTITYaTbHBIX MOJIETeH
TIO3BOJIMIT PEIITUTH TEOPETUICCKIE 33/1a9H CHHTE3a, a IMCH-
HO: c(hOPMHUPOBATH KOMIUICKC MOJICINICH, TAOIINX BO3MOXK-
HOCTH 0TOOpa3uTh (hopMaTbHOE OTMHUCaHUE OM3HEC-TIPOIIeC-
ca M OM3HEC-OMeparii B ONIeparliOHHOE TIPOCTPAHCTBO Op-
TFaHM3alMOHHO-TEXHUYECKOM CHCTEMBI U CO3/1aTh MarecMa-
THYECKOE 00SCIIeUeHHUE TS OCYIIECTBICHUS MOHUTOPHHTA
OM3HEC-TIPOIIECCOB KaK Ha YPOBHE OTACNBHEIX APM, Tak u
Ha ypoBHe OTC; pa3zpaboTtath MOJIEITF I METONI AWHAMITIC-
CKOTO (hPOPMHPOBAHMS UCTIOHUTEIBHBIX CTPYKTYP B po0O-
THU3UPOBAHHBIX OpPraHU3AIMOHHO-TEXHIYECKUX CHCTEMaX;
pa3paboTaTh MOJICITH PACIIO3HABAHUS CHTYAIlMi W OIIHOOK
BBITTOJTHEHUSI OM3HEC OTIepaIiii B pOOOTH3UPOBAHHOM Opra-
HU3aLUOHHO-TEXHUUECKON CHCTEME.

Hecmotpst Ha yI00CTBO MCIIONB30BAHMS OMMCAHHBIX
BBIIIIE MOJIEJICH, HY)KHO OTMETHTh, YTO BO H30€kKaHHUE He-
JIOMTYCTUMBIX YIPOIIEHUI B MOCTAHOBKAX 3a]1a4 HUKHUX
ypoBHEH TpebyeTcs najbHeilnee pa3BUTHE METOIOJIO-
A CUCTEMHOTO CHHTE3a WCIOJHUTENBHBIX CTPYKTYD,
B YaCTHOCTH, IyTe€M Pa3paboTKH (hOPMabHBIX METOIOB
KOMITO3HIIUH.

BbBIBOJbI

[TpeanoxkeHa KOHIENTyaJbHAas OHTOJIOTHYECKAs
MOZETb NPOOJIEMHON 00JaCTH CHHTE3a CTPYKTYpBI
yIpaBIsieMON HMCIOMHUTEIBHOH CHUCTEMBI, OTIHYalO-
Iascsi TeM, YTO B COCTaBE M B3aMMOCBS3SX MOACIH
NPEAYCMOTPEHBI BO3MOXKHOCTH OOCCICYCHHsI olepa-
Ui XpaHeHus, Oypepuzanuu, npeodpa3oBaHus, IMepe-
MEIICHHS W ONTHUMH3AIHMU KauyecTBa (yHKIMOHHPO-
BaHMS 33 CYCT MAKCHMH3ALUH KOJMYCSCTBA CTEICHEH
CcBOOOABI M3MCHEHHUS MapaMeTpOB MAaTCPUANBHBIX H
UH(OOPMAIIMOHHBIX BXOIHBIX IMPOAYKTOB M CaMOW CH-
CTEMBI, YTO AAaeT TCOPETUYECKHE MPEIIOCHIIKH pere-
HUS 3a1a4i QOPMHUPOBAHUS ONTHMAIBHBIX HMCIOJHHU-
TEJNBHBIX TPYHII B paMKaX OpTraHU3allHOHHO-TEXHHUYE-
CKUX CHUCTEM.

VYcoBepIIeHCTBOBaHA — KOHIEHIHUS — 00OOIEHHOM
CTPYKTYpBI YIPABIsIEMOIl CHCTEMBI TPOU3BOACTBEHHOTO
KJlacca 3a CYeT MCIIONB30BaHMUS BIO)KCHHOTO MaTPHYHO-
IO ONMCAHUs CBSA3CH M areHTHOIO MOJIXONa, B KOTOPOM
MHOXKECTBO arcHTOB pa3[eieHO Ha IOJMHOKECTBA IO
BBITIOJTHAEMBIM (DYHKIUSM YIIPABICHHUS 3aI1acaMy, MOHH-
TOPUHIA, PErYJIHPOBaHHs OM3HEC-TIpoLiecca U KOHTPOJIS
€ro KauecTBa, YTO JAeT METOAMYECKYI OCHOBY JUISl I1O-
CTPOCHUSI MHOXKECTBA aBTOMATHYECKUX U IPraTHUCCKHX
CHCTEM Pa3IMYHOr0 HA3HAUYCHUS B Pa3INYHBIX MPEAMET-
HBIX 00JIacTsIX.
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