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Awnnoramus In production, there are tasks of the integration of a PLM
systems and a third-party information system. This system may not be
part of the PLM complex, but provides information support for managing
production processes. An analyst is currently responsible for carrying
out the integration. He must form a structural and process models of
the integrated information system to make interaction rules with the
system. During the operation process, besides the analyst, there is an
operator involved, who performs maintaining the relevance of the data
of both the integrated information system and the entire complex, and
a decision maker , who performs managing the integrated information
system, namely maintaining its operational state. An approach is to
reduce the load both on the analyst, who configures the interaction
and display of data, and on the operator, who is involved in ensuring
the relevance of data structures, and on the decision-maker, who is
involved in making important decisions related to risks in production. We
propose using data-based management by forming a data meta-model of
the integrated information system based on the analysis of its storage;
mapping of the data of PLM systems and the integrated information
system on the enterprise through the use of a rule base for the behavior
of the integrated information system.
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1 Introduction

Ha cerogmsitiamii nenp MHOrMe KpyIHBIE MTPOM3BOACTBA HCHOAb3yior PLM cu-
crembl [1] syis ynpasieHus KU3HEHHBIM IUKJIOM m3nennit. PLM cucremsr nc-
[IOJIB3YIOTCS JIJIst OCYIIECTBIICHUST KOHTPOJISI IOTOKOB JTAHHBIX HA ITPOU3BOJICTBE,
BKJIIOUAsl PEIleHne TaKUX 33/ad KaK XpaHeHHe, WHTErPAIUIo, MOJJIEPXKAHNE B
aKTyaJbHOM COCTOSIHUU JAHHBIX B KaXKJIOH MHMOOPMAIMOHHON MOICUCTEME, BXO-
Jgmieil B komiieke. KiioueByio poJib B 9TOM BBINOJIHSIET IMUHA JaHHBIX [2]. B
KaKJIOM KOMILJIEKCE CUCTEM IIWHA JIAHHBIX MMeeT CBOM OCOOEHHOCTHU Peajii3ariunu
[3]. Ommako obmedt 0COBEHHOCTHIO MHTErPAIA Ha OCHOBE IINH JAHHBIX SIBJISIET-
sl MCIIOJIb30BaHME B3aMMO/IENCTBHS, OCHOBAaHHOIO Ha IpaBujax. st HacTpoiku
B3aMMO/IEHICTBUS MEXKTy MMOJCUCTEMAMU AHAJUTUK BBIIOJIHSET:
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— IIOCTPOEHHE MOJEJIN IIOBEICHUA I/IH(l)Opl\laHI/IOHHOIL/'I CHUCTEMBI,
— BbIABJICHNE KJ/IIOYEBBIX IIPU3HAKOB,
- (bOpl\/II/IpOBaHI/Ie IIpaBUJI IOBEAeHUA CUCTEMDI.

B mammoit pabore paccMaTpuBaeTCs HE TOJIBKO MOIX0/T K (DOPMUPOBAHUIO B3a-
MMOJIEHCTBUS MEXKIy CHCTeMaMM, HO U TOAXos K yrpasiaennio PLM moacucrema-
mu. HacTo BO3HMKAET HeOOXoauMocTh naTerparuu PLM-cucrembr n croponnei
urbOPMAIMOHHOM CHCTEMBI (J1aj1ee B TEKCTE OyIeM Ha3bIBATh €€ MHTErPUPYyeMast
NC), ne Bxoggameil B cocras komiiekca PLM, Ho y4yacTBylomeil B perenuu 3a-
Jlad, CBA3AHHBIX C MH(MOPMAIMOHHON TO/JIEPYKKOIN YIIPABJIEHUs IPOU3BOICTBEH-
HBIMHU TIporieccamu. Ha MaHHbIl MOMEHT 3a/1aqy TAKON MHTErDAINN BBIIOJIHSIET
aHAJIMTUK Win Juio npunumaoriee pemenue (JIIIP). Anasuruk mosoken cdop-
MHPOBaTh CTPYKTYPHYIO U IPOIECCHYIO Mojein uaTerpupyemoit IC, Ha ocHoBe
KOTOPBIX (POPMUPYIOTCS MMpaBUJIa, B3aUMOIEHCTBUs ¢ cucTreMoii. Tak ke B mpo-
necce IKCIULyaTauu K 3agadam anajuruka (JITIP) nobasisercs nporece yupas-
siennst maTerpupyemoii IC, a nMeHHO nojiepkanne akKTyaJbHOCTH JJAHHBIX U Pa-
60OTOCITIOCOOHOTO COCTOsSTHUS caMoii cuctembl. Ha pucyrke 1 mpescrasier rpad
cocrostauit naTerpupyemoii IC B obmem Bujie.

Puc. 1. I'pacd cocrosiauit narerpupyemoit ”HGOPMAIMOHHON CUCTEMBI

Ha pucynke mpejcraBieHbl OCHOBHBIE cocrosinus maTerpupyemont C, wmc-
moJib3yeMble B jarHoit pabore. Tak S1 — paboTocrocobHOE COCTOSTHUE CUCTe-
MBI, 52 — HepabOTOCHOCOOHOE COCTOSIHUE CHUCTEMBI UJIM COCTOSTHHE OTKa3a, S3
— npegensHoe cocrosuue cucreMs! [4]. ITon paboTocnocoBHbIM COCTOSHUEM CH-
CTEMBI ITOHIMAETCsl TaKOe COCTOsIHUE, KOIJIa CHUCTeMa IIPOJIOJIZKAET BBLIIOJIHSITD
CBOM OCHOBHBIE 3aJ[a9¥, TPU TOM JAHHBIE CUCTEMBI COOTBETCTBYIOT. [lof mpe-
JIEJTBHBIM COCTOSTHUEM CHCTEMBI ITOHUMAETCsl TAKOe COCTOSIHHE CUCTEMBI, KOTJIa
CUCTeMa [POJIOJIKAET BBIIOJIHSITH CBOM OCHOBHBIE 33/Ia9H, IIPU 9TOM JIAHHDBIE CH-
CTEMBI HAXOJIATCS B IOIPAHUIHOM cocTosiHuu. 1107 HepaboToCIIoCOOHBIM COCTOSI-
HUEM CHCTEMbI UM COCTOSTHUEM OTKAa3a ITOHMMAETCs TAaKOe COCTOsIHUE CHCTEMBI,
KOTJIa CHCTEMAa He MOXKET IIPOJIOJI2KATDH BBIITOJTHEHIE OCHOBHBIX 331249 U TpedyeTcst
BMmernarenbecrso JIITP. Haxomsics B cocrosinuu S1 u S3, cucrema MoxkeT niepeiitu
B COCTOSIHUE OTKAa3a, II03TOMY OCHOBHAS IIEJIb YIIPABJIEHUS COCTOUT B TIO/JIEPYKA-
HUHU CHUCTEMBI B cocTostHMM S1 M BO3MOXKHOCTH BO3BpaTa B 3TO COCTOSIHUE 0e3
PHUCKOB, B CJIydae, €CJIU CUCTeMa IIepeIlIa B COCTosHrIe S3.
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CrouT OT/JIeIbHO PaCcCMOTPETh IIPOIECC, KOTJa B3aNMO/IEHCTBAE HHTErPUpPYye-
moit IC u Bcero komiutekca PLM obecrieunBaercs: ygactuem oneparopa. B srom
Iporiecce B HACTOMAIIEE BpeMs 00beM PabOT orepaTopa JJjis HACTPOMKH B3auMO-
JefiCTBUSI, OTOOPAXKEHUsT JTAHHBIX, MMOIJIEPKAHNA CUCTEMBI B pabOTOCIIOCOOHOM
COCTOSIHUH JIOCTATOYHO BeJINK. PoJIb oreparopa B JJAHHOM IIPOIIECCe OTOOpaXKEHa,
Ha pUCYHKe 2.
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Puc. 2. ITporecc opranusanyuy B3auMOAEHCTBUSI U TIOJIEPKAHUS CUCTEMbI B COCTOSTHUN
paboOTOCTIOCOGHOCTH C yIACTHEM UETIOBEKA

AHaJIMTUK JIOJI?KEH YYUTBHIBATH U3MEHEHUsI CTPYKTYPHI JIAHHBIX UHTETPUPY-
emoit IC. Oneparop oTciexXmBaeT BO3MOXKHBIE PDHUCKH, CBsI3aHHBIE C obecriede-
HEeM cooTBeTcTBuA JaHHbIM Komiuiekca PLM. JIIIP npurmmaer pernenuns ot-
HOCUTEJILHO BO3MOXKHOW MUHUMU3anuu puckos. [Ipejaraercss momxos, mo3Bo-
JISIIOIIWI CHU3UTh HAIPY3KY KAaK HA AHAJMTHKA, 00ECIEeYnBAIONIEro HACTPONKY
B3aMMO/IEIICTBYUS U OTOODParKEeHUs! JAHHBIX, TAK U Ha OIEPATOpa, YIaCTBYIOIIe-
ro B 00eCIIeYeHNN aKTyaJbHOCTU CTPYKTYp nanubix, u JIIIP, ygacrByromero B
MPUHSTAN BAYKHBIX PENICHUI, CBSI3aHHBIX ¢ BO3MOXKHBIMU DUCKAME HA [IPOU3-
BOJICTBE.

1.1 O630p CyIIEeCTBYIOMINX METOJOB U HOAXOH0B K yIPaBJIEHUIO

B HacTosImIee BpeMs HOIX0B! K yIIpaBIeHnio TpoussoacTsenabivMu 1C pacKpbl-
BAIOTCS B CJIJYIOMAX UCTOYHUKAX: [5,6,7,8,9,10]. B ucrounukax [5,6,8] npena-
raeTcs UCIoJIb30BaTh Mojeab naTerpupyemoit C. JIJaHHbBIE TOIXOIBI HAIIPAMYIO
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3aBUCUT OT TOYHOCTH M TIOJTHOTHI MOJIEJIH, OJHAKO (DOPMUPOBAHIE MOJEIN Pea-
J3syercs Jbo anaauTukoM [5,8], mbo aBromaruyecku [6], 9To He Beerya rapa-
TUPYeT &JIeKBATHOCTH M TOYHOCTH Mojieiu. B ucrounuke [5| npezcrasieHo Kiac-
CUYECKOe YIIPABJIEHIE Ha OCHOBE MO/JIEJIN IIPOIIECCOB U JAHHBIX HH(POPMAIIMOHHON
CHCTEeMBI, TJie POJIb AHAJINTHKA BeJnKa. B ncrounuke [6] mpesiaraercst nemosb-
30BaTh (GPENMBOPK Jjisi OpMUPOBaHUst MOfe . He cMOTpst Ha TO, 94TO IIPOIECC
dbopMUpOBaHMS MOJIE/IN TPOUCXOIUT ABTOMATHIECKHU, YITPABISIONINI KOMIIOHEHT
BCE elé 3aBUCAT OT TOYHOCTU M HOJHOTHI Mojesu. B ucrounuke [7] upenjara-
€TCsT UCIIOIb30BATh 0OYIAIONIy0 BRIOOPKY U MAIUHHOE O0yUIeHne 0e3 yaIuTe Is.
Oj1HAaKO B 3aBHCUMOCTH OT TIOJTHOTHI U KA9€CTBA JIAHHBIX BRIOOPKHU 3aBUCHT (Hop-
Mupyemasi Mojiesib uHTerpupyemoii IC, 4To 3a9acTyo MOXKEeT IPUBECTH K HEBEP-
HOMY HMCTOJIKOBAHUIO PE3YyJIbTaTOB IIPOTHO3MPOBAHUS MEXaHU3MOB YIIPAaBJICHUS,
B C/Iydae ecJid JJaHHble UMEIOT OMIMOKN WM CHJIBHO 3alryMJieHbl. B mcrodnmke
[8] mpemmaraerces mogxon mmdpoBbIx mBoitHNKOB. HecMoTpst Ha mpenMyIecTBa
JIAHHOTO IIOXO0/Ia B IEJIOM, IIPUMEHHUTEILHO K IIOCTABJIEHHON 3a/1a49e, a MMEHHO
HHTerparys HHQOPMAIMOHHBIX CUCTEM, OTOOpaXKeHUE JAHHBIX U CHUYKEHHE TPY-
Jo3aTpar aHaJauTuka, orneparopa u JIIIP, moaxomn nudpoBeix 1BONHUKOB TpebyeT
JIONIOJTHUTE/TGHBIN KAYeCTBEHHBIN aHAIN3 U IMOCTPOEHUE MO WH(POPMAIMOH-
HO CHCTEMBI, YTO MIPUBOIUT K YBEJINIEHUIO HATPY3KHU HA AHAJUTHKA.

B ucrounuke [9] onucan noxxo k ynpassienuto human-in-the-loop. Ocuosnast
ujies TaHHOTO IOJXO/a 3aKJ/II0YAETCS B IOJHOM KOHTPOJIE TIOBEIEHUS] CUCTEMBI
VIIpaBJIEHUSI CO CTOPOHBI Y€JIOBEKA U CBOJUTCHA K MAIIUHHOMY OOyYEHHIO C yIH-
resieM. JIaHHBINA TOIXO/T sABJIsIeTCs HanboJjiee 6E30MACHBIM C TOYKY 3PEHHs IIpe-
JIYTIPEXKIEHUST PUCKOB, CBA3aHHBIX C IIPOM3BOJCTBOM, HO 00jiee KOMIIJIEKCHBIM
u tpebyromum yuactus JIIIP Ha Bcex sTamax >XKU3HEHHOTO IUMKJIA YIIPABJIAIO-
meit cucTeMbl, HaYnHas ¢ (POPMUPOBaHUsT 00yIaioIeil BBIOOPKHU, W 3aKAHINBA
KOHTPOJIEM IIOBEIEHUS YIPABJISIONIEH cucTeMbl. TakuMm 06pa3oM, Hmpejjiaraer-
Csl UCIOJIb30BATh TI0/IX0J[ yIIpaBjeHns: Ha ocHoBe JaHHbIX [10]. Ilpeanonaraercs
CHUKEHVE TPYA03aTpaT aHAJUTUKA U OIEPATOPA 3a CUYET BBIMOJHEHUs 3aJadu
MHTErparu U YaCTUIHO 3a/a49n yipasienus uarerpupyemoit UC paszpaboran-
Hoit yupasssomeit cucremoii. [logxos yrpasienns Ha OCHOBE JAHHBIX ITOAPA3Y-
MEBaeT:

1. BBIIOJIHEHUE MOJIEJIMPOBAHNUS CUCTEMBI, HO He B KJIACCUIECKOM IIOHUMAHUU|5|,
a 3a cueT GOPMHUPOBAHUs MeTaMojesn JTaHHbiX uaTerpupyemoit IC Ha oc-
HOBE aHAJIN3a ee XPAHWJIAIIA,

2. orobpazkeHMe J@HHBIX IpHU nHTerpaimu cucrem PLM u uarerpupyemoit 1C
MPEIIPUSITHS 38 CYET UCIOJIb30BaHUs 0a3bl MPABUII TOBEJIEHUS UHTETPUPY-
emoit N1C;

3. CHIDKEHUE PHCKOB II€PeX0Jia B COCTOSIHME OTKa3a | U MOIep:KaHne CUCTEMbI
B paboTOCIIOCOOHOM cocTOosiHUU 0Oe3 ydacTus B JaHHOM mporecce JITTP.

1.2 O0630p cyIecTBYIIOIINX MOAX0A0B K (POpMUPOBaHUIO 6a3 MIpaBuUJI

i pereHns 3a7a9u IPeJJIaraeTcs NCI0JIb30BaTh IPOIYKIIMOHHYIO MO/ENb H6a-
3bI IpaBuJ. Kaccudeckne HedeTKMe CUCTEMBI OCHOBAHBI Ha mojaxoje Mawmaanu
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[11]. B rakux cucremMax CyIecTByeT 2 MOJyJsl Ipeobpa30BaHusi OObIYHBIX JIAH-
HbIX B Hederkue. Momyss da33udukanmm ycTaHABINBAET COOTBETCTBUE MEXKLY
pPAaIbHBIMU 3HAYEHUSIMU BXOJHBIX JAHHBIX ¥ HEYETKUMU 3HAYCHUSIMU, OCHOBBI-
Basich Ha (pyHKIUHU npuHajexaoctu. C 1pyroi CTOpoHbI, MOIY/Ib fAedas3udu-
Kallil yCTaHABJIMBAET COOTBETCTBHE MEXK]ly HEUYeTKHUMU 3HAYEHUSIMH U Peasib-
HBIMU 3HAYEHUsIMUA BBIXOJHBIX JIAHHBIX IpeiaMeTHO# obsactu. Hederkue Gasb
upaBuil (CHCTEMbBI, OCHOBAHHDBIE HA HEYETKUX IIPABHJIAX) OCHOBAHBI HA IPUHIU-
e peoOpa3oBaHus YeTKUX 3Ha4YeHUil B HedeTkue. [IpaBmia B JanHOM Ccitydae
[IPEJICTABIISIOT COOON MHOXKECTBO JIMHIBUCTUIECKUX TEPMOB U BBIXO/IHBIE JAHHBIE
ACCOIUUPYIOTCS ¢ HUMU, HAIIPUMED, IIPABUIIO MOXKET UMETh HECKOJIBKO BXOJHBIX
JIAHHBIX U TOJILKO OIpeJieJIeHHOe 3HAYeHNe BBIXOIHOTO mapamerpa. CymrecTByer
HECKOJIBKO BAPUAHTOB KJIACCUYECKOI CUCTEMbI, OCHOBAHHOI HA HEYETKUX IIPABH-
Jrax:

1. Cucrema, ocHoBaHHast Ha HedeTkux npasmirax Mamvganu [12]. Kaxmas nepe-
MEHHAs [IPABUJIA IIPEJICTABIISIET COOON 3HAYEHUE M3 MHOXKECTBA JIMHIBUCTHU-
JecKuX TepMoB, HapuMmep. Ecim X; — nepemenHast, pejcTaBieHHasT MHOXKe-
crBoM {l1,l2,l3}, Torna B mepemenHoi npasuia X; MOXKeT OBIThH IIPeJICTaB-
jena Kak {lq,l2}. [lepemMennas MOKeT IpUHAIIEXKATH HAOOPY JIMHTBUCTHYE-
CKUX TEPMUHOB B IIPABHWJIE. DTO IIOMOTAaeT COKPATUTH KOJIMIECTBO IPABUII,
9T00bI M30€KaTh MPODIEMbI YBeJUUIeHnsT pa3Mepa caMmoit 6a3bl. Takum 00-
pasoM, IpaBUiIo MOXKeT uMeTh BUI: 1 = {l11,l12} Axo = {log} Ao Ay, =
{lnl,lng} — Y= Y.

2. TlpubsnzKeHHBbIE CUCTEMBI, OCHOBaHHBIE Ha HeUeTKUX npasuiax Mammanu [13].
Takwue cucTeMbl BKIIIOYAIOT B ce0sl HECKOJIBKO 3JIEMEHTOB HAOOPOB TEPMUHOB,
KOTOpBIE MOT'YT CHU3UTh MHTEPIIPETUPYEMOCTDb BbIBOZa. CHCTeMBI CIIOCOOHBI
[0OUTBHCS OOJIBIENl TOYHOCTHU TIEHON moTepu mHTepnpernpyemoctu. Kaxmoe
MIPABUJIO UMEET CBOIf COOCTBEHHBIN HEUYETKUI HAOOP BMECTO HCIIOJIH30BAHUS
JIMHIBUCTUYIECKUX TEPMHUHOB. DTOT TOIXOJ TEHEPUPYET CEMAHTUIECKU CBO-
6o/HbIE TIpaBuUIa U 0bJIagaeT 60jiee BHICOKON BHIPA3UTE/IBHOCTBIO birarogapsi
WCITOJTb30BAHUIO PA3JIMYHBIX HEYETKUX MHOXKECTB B KaxkJoMm mpasumie. OH
MOXKET IPUHUMATH PA3HOE KOJUIECTBO MPABUJ B 3aBUCUMOCTH OT CJIOXKHO-
ctu mpobseMbl. UTO KacaeTcss HeJOCTATKOB, MOI0OHBIE CHCTEMBI CTPAIAIOT
OT IIOTEPU MHTEPIIPETUPYEMOCTH, & TAKyKe OHU MOI'YT II€PEOIPEIEIIATH 00y-
JaroIye JaHHbIE U IJIOXO padoTaTh B CIydae HEBUIUMBIX JaHHBIX.

3. Cucrembr knaccudukanmu Ha 0CHOBe HeueTKnx npasui [14]. Cucrema xiac-
cudUKaIy Ha OCHOBE HEYETKUX IIPABUJI — 3TO CUCTEMA, KOTOPAasi UCIOJIb3Y-
eT HedeTKUe IPaBUia B KAUeCTBe CPEJCTBa 0DydeHUsi. B KJIaCCUIECKUX CHU-
cTeMax, OCHOBaHHBIX HA HEUETKUX IpaBmiax Mamaanu, BXOTHbIE TaHHBIE CO-
ITOCTABJIAIOTCSH ¢ OOBITHO OJTHOMEPHBIM BBIXOJIOM, HO B JAHHOM CJIy9ae BXO/I-
HBIE JIAHHBIE COTIOCTABJISIIOTCS C OHOM 13 MeTOK Kjiacca. CTPYKTypa IpaBuiia
BBITJISAIUT CJIEIYIONUM o0pa3oM: X1 = l1; AXo = lo; A . ATy = lp; >y =cC.

Cy1ecTBy0OT BApHAHTHI HEKJIACCUIECKNX CHUCTEM, OCHOBAHHBIX HA HEYETKUX
IIpaBUJIax:

1. Mepapxuveckue HeueTKHe CUCTEMBI [15] COCTOAT M3 HECKOJIBKUX HU3KOPA3-
MEPHBIX HEUETKHUX CHCTEM, PACIIOJIOXKEHHBIX nepapxudeckum obpasom. [Ipa-
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BIJI& B HEPAPXUYCCKUX HEUETKHX CHUCTeMaxX CIPYHIIMPOBAHBI B MOJYJIA B CO-
OTBETCTBHHU C UX POJISIMU B cucTeMe. KazK Iblif MOJTYJIb BHIYAC/ISET YJACTUIHOE
pelleHne, KOTOpOe Jlajlee IMePEIAeTCsl Ha MOJIYJIA CJIEIYIONEro yPOBHs. XO-
T KaXKIbIil MOJIYJIb IIPEICTaBIIAET COD0il HEYETKYIO CUCTEMY, OH T€HEPUPYET
3HAYUTEJLHO MeHbIee KOJIUYeCTBO MpPaBMJI, UeM IIOCKas HedeTKas CHUCTe-
ma. HecMoTps HA TIUPOKOE pacnpoCTpaHeHUe TPUMEHEHUS MePAPXUICCKUX
6a3 mpaBuit pu pabore ¢ big data, cymecTByeT psi/i HEIOCTATKOB MOJOOHBIX
cucreM. B crarbe [16] npuBeseHbl NpUMEpbl ONTUMU3AINNA UEPAPXUIECKUX
HEYETKHUX CHCTEM C TIOMOIIBIO TEéHETHIECKOTO aqropuT™a. B cratbe [17] mpn-
BeJIeHbl IIPUMEPbl ONTUMU3AINN KACKaJHBIX HePapXMYeCKUX HEYEeTKUX CH-
CTeM C HCIOJIb30BaHIEM HEeHPOHHBIX ceTeil, OJHaKO U3-3a TOr0, YTO IIPeJIJIo-
JKEHHBIA MeTOJ, 3aJlefiCTByeT BCe BXOJHBIC IIepEMEHHBbIE, TePACTCA IIPEUMY-
IIECTBO COKPAIIEHNs KOJIMYeCTBa IIPaBUIL.
Heitpo-ueuerkne cucrembl [18] mpescTapisiior coboil CmsiHEE CHCTEM, OC-
HOBAHHBIX HA HEYETKHUX IIpaBUJIaX, C UCKYCCTBEHHBIMHU HEIIDOHHBIMU CeTsI-
vu. OCHOBHas HIest CHCTEM COCTOUT B CIIOCOOHOCTH MPUHSITHS PEIIeHU Ha,
OCHOBE 3aJ[aHHBIX [PABUJI U OOyUIEHHUs 3a CUET UCIOJIH30BAHUS HEHPOHHBIX
cucreM. Basza mpaBui sBisgeTcs MIOCKOH (OJHOPA3MEPHON, B OTJIMIMU OT
NepapXUIeCKUX HEUETKUX CUCTEM), UTO YBEJMIMBAET PA3MePhI CaMoOi Ga3bl
[IpaBUJI, HO YIIPOIAET MPOoIecC 00yUeHnsI HEHPOHHON ceTH B IIpoliecce pabo-
TBI CUCTEeMBI yripaBienusd. Heilpo-HedeTkne CHCTEMBI COCTOSAT U3 JBYX MOJLY-
JIeli, TIepBBIIl OTBeYaeT 38 HACTPOUKY M CTPYKTYPHPOBAHUE YCJIOBUS IIPABU-
Jla, a BTOpPOil oTBedaeT 3a dopmupoBanue cieictsus. Heliporras cerh Ha
OCHOBE CYIIECTBYIOIINX IIpaBUJI, IPUHUMAasA BXOJAHbIE JaHHble, HAUCTPanuBaeT
YCJIOBUE MPABUJIA U YACTUIHO BBIMUCIISACT (DYHKIUIO MPUHAJIICXKHOCTH, CO-
OTBETCTBYIOIILYIO HEUETKOMY MHOYKECTBY BXOJHBIX JaHHBIX. Ha BTOpOM 3Ta-
1€ IIPOUCXOJUT BBIYHMCJIEHHUE CJIEJICTBUS IIPaBUja OT HEYETKOI'O MHOXKECTBA
CJICCTBUAI O TOYHBIX 3HAYCHUU BBIBOJIA.
DposronoHHbIe HevyeTKne cucreMbl [19]. st pemmenust 3aaau ¢hbopMuposa-
HUsi Ga3bl IPABUJ UCIOJIB3YIOTCS TeHeTHIecKrne ajaroputMbl. OTandune gaH-
HOTO THIIA HEYETKHUX 0a3 MPaBUJ COCTOUT B TOM, 9TO OHA camMooOydaeMa u
camMoonTuMu3npyeMa. Peasnsariust 9Toro mo/ixoa BbIIOJIHAETCS B JIBA ITAIIA!
— Ha nepBoM sTarne rererudeckuii agropurMm (I'A) ucnonbsyercs mist Ha-
XOXKJIEHUST KaH/IN/IaTOB HEYeTKUX IIPABUJI B 0a3e 3HAHUII;
— Ha BTOPOM 3Talle ¢ MOMOIIBI0 ['A BBIIOJIHIETCS TTPOIELy Pa OIMTUMUABAINT
6a3bl 3HAHUI C IEIBI0 MCKJIIOYEHNs] U3 PACCMOTPEHUs XYIINX IPABUI,
MaJIO BJIMAIONIAX Ha IIOJy4YeHHe OKOHYATEJbHOI'O PelleHnd.

,Z];JIE{ penienusd 3a/1a91 NCC/IeJ0OBaHnd B OpraHu3allii JJaHHbIX OBLIIO MIPpUHATO

periierre O0beIMHUTD ITOJIXO/IbI HEPAPXUIEeCKON HEYETKONW Oa3bl IIPABUII U HEHPO-
HeYeTKUX 0a3 MPaBUJI C BBIBOJOM Pe3yJibTaTa, OCHOBAHHOM Ha HEYETKMX Ipa-
Buwiax Mamganu, ¢ UCHOJb30BAHUEM ITOIXOA IBOJIIOIMOHHOTO AJTOPUTMA, JIJTsI
dopMupoBaHUs TPABUI HA OCHOBE U3MeHennit meramoaenu. Takmm obpaszom, ba-
3a mpaBmJl OyJIeT MOCTPOeHa KakK IMOKa3aHO HA PUCYHKE 3.

Takum 06pa3oM, coryiacHO auarpamme 0a3a 3HAHUNE COCTOUT M3 HECKOJIbKUX

ypOBHeIU/I yC.)'IOBI/II'?’I7 YYIUTBHIBAIOIIUX BO3MOXKHBIC UISMEHCHUA B METaMOIC/IN U B Oa-
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D
Meta model i\‘data base

Antecedent
\ \

Input data bstract level i key level create abstra?eual:lc%ul level generate output Output data

Consequent|

Puc. 3. Crpykrypa rubpuiHoii 6a3bl ¢ HEYETKUM JIOTHIECKUM BBIBOJIOM

3e JIAHHBIX UHTErPUPYEMOil MH(MOPMAIMOHHON CUCTEMBI, U HECKOJIbKUX YPOBHEMH
CJIeZICTBUI, (DOPMUPYIOIINX Y€TKUIA JIOTUIECKH BHIBOJ, HA, OCHOBE JIMHIBUCTHYe-
CKOTO TIPEJICTABICHNS TTPaBUI B 6a3e MpaBuI.

2 Moaesb 6a3bl 3HAHUI MOBEJIEHUSI MHTErPUPYyeMOii
MHAOPMAIMOHHON CUCTEMBbI

Cornacro pucynky 3 6aza mpaBusI OyJeT NpEeICTaBIeHa B BAJIE UEPAPXUIECKON
CTPYKTYPHI C ABYMS YPOBHSIMU ITPaBUIL. PaHee aBTopaMu ObLIa HOTy9eHa, CTPYK-
TypHasi Mosies MeTaganubix M uaTerpupyemoii IC [20]. Tak mepssiit yposeHb
OyJIeT IpPEeJICTABICH B BUJE IIPABUJI, COCTOANINX U3 JIMHIBUCTUIECKUX TEPMOB, U
3aBHCETh OT M3MEHEHMiT MeTaMoIe . BTopoii yposennb npasui Gyer dopMupo-
BaThCA JUHAMHYECKH HA OCHOBE PE3YJIbTATOB, MOJyUYeHHBIX HA MEPBOM ypPOBHE.

HOycts INP = {INP,,INP,,..,INP,},z € N — MHOXECTBO JIMHI'BUCTH-
YECKHX TEPMOB, IIPEJICTABIAIONIAX BXOIHBIE JAHHbIE MOJEJN METAZAHHBIX M,
a OUT = {OUT,,0UTs,....0UT,},w € N — MHOXKECTBO JIMHIBHCTHIECKAX
TEPMOB, IPEJICTABISIONINX KJIIOUeBble IIPOIecchl MOJe/ MeTaJaHubx M, Toraa
IIPaBUJIO, ONUCHIBAIOIIEE TIEPBLI yPOBEHb OY/IeT NMETh TEOPETHUKO-MHOKECTBEHHOE
[IpeJCTaBJIeHUe B BUJE:

P(INP) — {INP°YT:} OUT,, (1)

rae OUT, — ITUHTBUCTAYIECKUI T€PM, OTPAXKAIONINI KOHKPETHBIH KJIIOYEeBOI TPO-
necc Mozenu Meramanueix M, a {IN POUTS} — MHOXKECTBO JIMHI'BUCTHUYECKUX
TEPMOB, OTPayKAIOIIUX BXOHbIE JaHHBIE JJIsi KOHKPETHOI'O KJIFOUEBOI0 IIPOIECcca,
MOJIeJT MeTaIaHHbIX M .

Ipencrasum {IN POUT:} xak X, a OUT, kax Y. B Tabmute 1 mpeicTaBieHnt
BXOJHBIE JTaHHbBIE /IS MIPABUJIa BTOPOrO YPOBHSA, KOTOPBIE OYIyT MCIOJIb30BAHDI
Uit GOPMUPOBAHNS KOHEUHBIX 3HAYEHUI 1moBeaeHust nurerpupyemoit VC.

Kosonku 1-4 oTobpazkaioT 3HAYEHUsT BXOIHBIX JAHHBIX JIJISI KJIIOYEBBIX ITPO-
[IeCCOB MH(POPMAIIMOHHON CUCTEMBI, 8 KOJIOHKA 5 IPEeJICTABJISIeT 3HAYEHUS JAH-
HBIX, KOTOPBIE SABJISIOTCS PEAKIMel CUCTEMbI Ha, 3HAYEHUsI BXOIHBIX JAHHBIX.

Jns dbopMupoBaHUs TPaBUJ BTOPOTO YPOBHS YIIPABJICHUS WHTETPUPYEMON
UC onpemenum ciemyrormuii pyHKIIMOHAI:

p(X,V) =Y, (2)
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Tabmaura 1. Tabmau4yHOe IIpeiCTaB/IeHNe BXOIHBIX JTAHHBIX JJIsI IPABUJIA BTOPOI'O YPOB-
Hsl

X1|X2|... | Xm|Y
1 1 1 1
V1 (V2 |.++|Um |Y
2 1 2 2
V1 (V2 |.++|Um |Y

n
V1 |Ug AUm |Y

e V = {{v}, ..., vl }, {v?, .. 02}, . o], . v } ), — BXoaHBIe 3HaUeHns m Ia-
pamerpos X = {x;},k = [1,m|,m € Nne N, Y ={y'},i=[1,n],n € N, —n
cocrostamit naTerpupyemoit C.

Cocrosinue cucTeMbl y' olpeiesisgercs BEKTOPOM BXOJIHbIX 3Havenuit {vl, ..., v? },
Takum obpazom, 710 GOPMUPOBAHUS TTPABUIA YIPABICHNUS CUCTEMBI JJIsI TIepe-
BOJIa ee B COCTOsHME (BBLIAYMH YIPABJIAIONAX BO3JIEHCTBHUI) 3' HEobXomuMo B
AHTEIEJICHT IPABUJIA BKJIIOYNTH CPaBHEHNE BEKTOPa HapaMeTpoB X €O 3HAYEHH-
v {vf, ..., 00}

P (X, {0 e 0hy}) = (3)

IIpu pabore nnrerpupyemoii IC MoryT BO3HUKATH CUTYaIlud, KOTJIa PA3HbBIE
3HAYUEHUS BXOTHBIX IIAPAMETPOB IPUBOIAT K OJTHOMY U TOMY K€ COCTOSHHIO 3. B
9TOM CJIy4ae UX HEOOXO/MMO MPYIIIIUPOBATE, ABHO YKA3aB OJJHO U TO YK€ BBIXOJIHOE
COCTOSTHUIE.

st ydera HEONpeIeIeHHOCTH BO BXOJHBIX 3HAYEHUAX OyJeM HMCIOJb30BATD
Hederkne (yHKIMH IPHHAIICKHOCTH Tpeyrobuoit dopmsr uy')(z?) [11]. dan-
Hast (PYHKIUSA 3HAYEHUI BXOJHBIX IAPAMETPOB X', MPUCYIIUX COCTOSHUIO CH-
CTEMBI 4 TIO3BOJISIET BBITIOJIHATE JIOTUYECKUN BBIBOJL JIaXKe B TOM CJIydae, KOria
BEKTOP BXOJIHBIX 3HAYEHUI CONEPKUT 3HAUCHUsI, HE COBIIAJIAIONINE B TOUYHOCTU
€O 3HAYEHUSIMHU, UCIOJIB3YIONMMUCS B AHTEIEIEHTAX IPABUIL.

3 Auroputm ¢dopmMupoBaHusi BbIXOAHBIX JAaHHBIX Ha
OCHOBe Mepapxuveckoii 6a3bl IpaBuJl

Ha pucynke 4 mpejcraBiieH ajJrOpUTM HTPUHSTHS PEIIEHUs] C UCIIOJIH30BAHUEM
MepapXxuIecKoil HeIeTKON 6a3bl MPaBU ¢ HEUETKUM JIOTHIECKUM BBIBOJIOM, OC-
HOBaHHOM Ha mojxozne Mammanu [11].

IIpenpapureibHO HA OCHOBE MeTaMOJIE/ I (DOPMUPYETCsI TIEPBLIl ypOBEHb Oa-
3b1 ipaBu (generate abstract level rule base), koTopblit He GyeT U3MEHITHCS 10
TeX TOp, IOKa He MPOU30HIyT N3MEHEHUsI B CAMOI METAMOE/IN WHTErPUPYEMO
uc.

AstropuTM, TIpeJICTABJIEHHBIN HA PUCYHKE 4, COCTOUT U3 CJIEIYIONINX IAr0B:

— Bxonnuble nansble (input data), npejcrabiieHHbIE B BUJE KOPTeXKa JaHHBIX
kjo4-3Hadenne (inpl = 7) pazHoro Tuna (IeJI0UUCIEHHbIE, CTPOKOBBIE, 1ATa
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abstract level
rule base

Meta model generale abstract
level rule base

transfer to terms

search n ebstact | | INP™ | OU"
level rule base

Input data

data base generate out Output data

Puc. 4. Axropur™ npuHATHSA PEIIeHU

U JIOPMYECKHE TIepeMentbie Tuiia boolean), mpeobpas3yioTcs B JIMHIBUCTHYE-
ckue TepMbl (transfer to terms), npejcraBieHHble B BUIE
INP={INP,,INP,,..,INP,},z € N.

— HUcnonbays 6a3y npasus nepsoro yposus (abstract level rule base) u npeo6-
pasoBannbie BxoAHble gaHuble ([N P), 0CyIecTBISeTCs JIOTMYeCKUHA BbIBOL
(search in abstract level rule base), nmpejcraBieHHbIH B BH/IE
{{INPCUT:} OUT,},s € N.

— Pesynbrar BumosHennst npasuna nepsoro yposns ({INPOUT:} OUT,), uc-
XOJHbIe BXOZHbIe maHHble (input data), mpejicraBjieHHbIe B BHUIE KOPTEXKA
JAHHBIX KJrod-3Hadenue (inpl = 7) pasHoro tuna (1eJI0YUCIEHHbIE, CTPO-
KOBBIE, JlaTa U JIOTMYECKHe liepeMeHHble THila boolean), u 6a3a JaHHBIX UH-
rerpupyemoii IC (data base) ygacTByoT B AuHaAMIIECKOM (DOPMUPOBAHAM
npaBusl Broporo yposHsi (generate key level rule base), maremarmdeckoe
IpeJICTaBIEHNEe KOTOPBIX MPEJICTaBIeHO B hopMmyite 3.

— B nporecce meuerkoro soruueckoro soiBoza (logic inference by Mamdani),
OCHOBAHHOTO Ha, MOx01e MaMmaHu, oIy IaeTcs: pe3y/IbTaT BhITIOJTHEHUS TIpa-
Buta (y') Ha OCHOBE Ga3bl MPABUII BTOPOTO YPOBHSL.

— Ha saximounresnsaom stamne (generate out) ¢hopMUpYIOTC MOAXOILIIME BbI-
XOJHbIE JaHHbIE (output data), IpeJICTABJICHHbIE B BUJE KapTexKa JTaHHBIX
Kiou-3Haderne (outl = 7) pasHoro Tuna (I€JOYUCIEHHBIE, CTPOKOBBIE, Ja-
Ta W JIOrMYeCKUe NepeMeHHble THia boolean). 3ak/IIOUUTENbHBIN ITAIl UC-
MOJIb3yeT B KAYECTBE BXOJHBIX JAHHBIX 0a3y JaHHLIX uHTerpupyemoii 11C
(data base) u pesymbTaT BhINOMHEHHs TpaBua (y') Ha OCHOBE GA3BI TPABII
BTOPOTO YPOBHSI.

Taxum 00pa3zoM, IPOUCKXOIUT IIPOIECC IPUHATUS PEIIEHNI HA OCHOBE Mepap-
XUIECKON HEYeTKO# 0a3bl MPABUJI C HEYETKUM JIOTHIECKUM BBIBOJIOM.

4 HWnnrocTpaTUBHBIN NpUMep MepapXmdeckoii 6a3bl
paBuUJI

B kagecTBe nmpumepa pacCMOTPUM TOJYUEHHYIO 0a3y MPaBUI HA OCHOBE MHMOP-
MaI[MOHHOM CHCTeMBbI, NpeIHA3HAYeHHON 111 06paboTKu 3asiBOK, faveo service
desk [21]. B pabGore [22] oroGpaxkeHa MeTaMoO/Ieb JAHHBIX, [IPEJICTABICHHAS HA
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“tickets™

rating

ratingreply

flags

ip_address

Tock_by

lock_at

isoverdue

reopened

isanswered

html

“ticket_priority |

is_deleted

priority_urgency|

closed

ispublic

is_transferred

created_at

transferred_at

updated_at

ficket_thread'
“settings_system | reply_rating
kb_article_relationship| status. | team_assign_agent| rating_count legend
created_at api_enable created_at is_internal Jloutputs of the system|
updated_at created_at updated_at body | imputs of the system
updated_at created_at
updated_at
“users’
“kb_article gender = =
— - = = = = ticket_status’
kb_category name ban —— sla_plan’ ‘help_topic
- - teams’ mode
description description active. status status,
status flags
status status is_delete - transient type
assign_aler( sort
parent type country_codd ticket_overdue auto_response] -
created_at email_user
created_at publish_time| agent_sign o created_at created_at S
updated_at created_at
updated_at Created_at Created_at b updated_at updated_at
updated_at
updated_at updated_at
is_supervisor]

reopened_at

duedate

closed_at

last_message_al

last_response_a

approval

follow_up

created_at

updated_at

Puc. 5. Meramonens nadpOpMaImoHHoii cucreMbl faveo

pucynke 5. Ha ocHoBe MeTaMotesn cTponTcst 6a3a IIpaBus IIepBOro YPOBHHA, OTO0-
pakeHHas Ha pucyHke 6. I[IepBbIil ypOBEHb CONEPIKUT JIMHTBUCTHUIECKUE TEPMBI,
0TOOPaKAOIINE 3aBUCUMOCTh KJIFOUEBBIX IIPOIECCOB OT BXOIHBIX JTAHHBIX. BX01-
HBIE TAHHBIE [IPEIBAPUTEIBHO OBLIN TPE0OPA30BAHBI B JIMHIBUCTUIECKOE OIIMCA~

Hue.

1IF

INP = { “kb article’, kb category'}

THEN

OUT = { kb_article’, "kb_category'}, "kb_article_relationship’;

1IF

INP = {_timezone"
THEN

time format®, 'date format"

date time format'}.

OUT = { timezone’, "time format’, "date format’, "date time format'}, “settings system’;

IF

INP = { teams"

THEN

‘users” }

OUT = {"teams’, "users'}, "team assign agent’;

IF
INP = { tickets', "users", "ticket source'}

THEN

OUT = { tickets', "users", "ticket source"}, "ticket thread";

Puc. 6. Baza npasusi nepBoro ypoBHst HHPOPMAIMOHHO cucTeMsbl faveo

HpI/I CpaBHEHHNUN PUCYHKOB 5ub BUJIHBI OTJINYNA ME2KJ1y Ha3BaHUAMU BXO/I-
HBIX CyH.LHOCTefI JJId MeTaMO/IeJIn 1 BXOJHBIX JTaHHbIX, IIPEICTAaBJIACHHBIX B BHU/E
JIMHI'BUCTUYECCKUX TE€PMOB B YCJIOBUU IIpaBUJIa. ITO CBA3aHO C T€eM, 9YTO BXOI-
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HbIE JAHHBIE TPEOOPA30BBIBAIOTCS IIEpes TeM Kak (pOpMUPOBAThH 0a3y IpaBUI
mepBoro yposHs. [Ipu mepexo/ie 1Mo CChLIKE OJHOTO M3 IIPABUIL, IPEICTABICHHBIX
Ha pucyHke 6, nunammdeckn dopMmupyerca 6a3a mpasmil BToporo yposusa. Ha
puUCyHKe 7 IpeJICTaBIeH IpUMep 0a3bl IPABUJ BTOPOrO YPOBHS /IS KJIIOYEBOIO
nporecca ticket thread, orobpazkennoro Ha pucyHke 5.

IF

ticket id=14 AND user id=1 AND source=NULL
THEN

id=23;

show results

IF

ticket_id=15 AND user id=1 AND source=NULL
THEN

id=24;

show results

IF

ticket id=15 AND user id=1 AND source=NULL
ticket id=14 AND user id=1 AND source=NULL
ticket id=13 AND user id=1 AND source=NULL
ticket id=12 AND user id=1 AND source=NULL
ticket id=11 AND user id=1 AND source=NULL
ticket id=10 AND user id=1 AND source=NULL
ticket id=9 AND user id=1 AND source=NULL
THEN

id=31;

show results

IF

ticket id=8 AND user id=1 AND source=NULL
THEN

id=32;

show results

Puc. 7. Baza npasui Broporo yposHs nH(GOPMAIMOHHONW CHUCTEMBI faveo 118 Kiitode-
Boro mnporiecca ticket thread

YcaoBusa mpaBWII cofepKaT KIIOUEBbIe TapaMeTpPhl C IeJIOYUCACHHBIMUA 3HA-
JeHusIMU. B mporiecce HEYETKOTO JIOTMIECKOrO BBIBOJA OCYIIECTBIISETCS TOUCK
I[TO/IXOISIIIEr0 IPABUJIA C UCIOJIH30BAHIEM (DYHKIMH TPUHAJIEKHOCTH, B PE3YJIb-
TaTe KOTOPOro (hopMHUPYIOTCS MOHATHBIE JJIS IIOJIb30BATENS JAHHBIE, COOTBET-
CTBYIOIIUE COCTOSTHUIO KJIFOUEBOI'O ITPOIIECCA TIPH ITEPEJIAHHBIX BXO/IHBIX JIAHHBIX.
[Ipumep BBIBOJIA pe3y/IbTaTa MPeJICTaB/IeH B TabuUIE 2.

Takum 0b6pazoMm, Ipu 3aJAHHBIX BXOJIHDBIX JAHHBIX (DOPMUPYETCsT PE3YJIbTAT,
KOTOPBIIl OTPazkaeT COCTOSTHUE KJIF0YEBOTO IIPOIECca NH(MPOPMAIIMOHHON CUCTEMBI
faveo service desk. DTOT BBIBOI MOATBEPKIAET I1€JIECOOOPA3HOCTD MPUMEHEHUS
MIPE/IJTOZKEHHOTO TIOJIX01A, TaK KaK C(OOPMHUPOBAHHBIN PE3YIbTAT OTPAXKAET Pe-
aJIbHbIE JaHHbIE IIPU paboTe ¢ cucreMoil 3asBoK faveo service desk u mosyuenne
pe3ysnbTaTa HE 3aBUCHT OT 3allyCKa CAMOMW WHTErpupyeMoit MHMOPMAIMOHHOM
CUCTEMBI, YTO SIBJISIETCS IIPEUMYIIECTBOM IIPU OTOOParKEHUU IAHHBIX U IIapaJi-
JIeJIBHOI paboTe mHTErpupyeMoii nadopMaImonHoii ¢ komrrekcom PLM.
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5 VYmnpasagmoliasi CUCTEMAa B OOIIEM KOMILJIEKCe
yhOopaBJIeHUS

[Ipemraraemsrit moIX07 OIpa3yMEBAET UCIIOJIb30BAHNE YIIPABJIAIONIEN CHCTEMBI
JIIL COKPAIIEHUsI BpEMEHHBIX U TPY/I03aTPAT OIIEPATOPA, YIACTBYIOIIErO B IIPO-
necce yrpasyieHns. Yupasisomas cucrema (YC) — 3To mporpaMMHbIHi HHCTDY-
MEHT, Peasn3yoIuii IIpe/yiaraeMblii TI0JIX0/] yIIpaBJIeHNUs Ha OCHOBE JaHHBIX [20].
VupasiieHne BKIIIOUIAET B cebsi KOH(UTYpUPOBaHNe 1 OOMEH JTAHHBIME, B JTAHHOM
cydae, 3a CIeT UCIOJb30BaHus MeTamozes n narerpupyemoit IC u nepapxumde-
CKOiT 6a3bl IPABUJI C HEYETKUM JIOTUIECKUM BBIBOIOM. Y IIPABJIAIONIAA CACTEMA,
BBICTYTIAET &JIAIITepOM JjIs obecriedennst B3anmMoieiicTust narerpupyemoit 11C ¢
IIporpaMMHBIM KoMILiekcoM PLM.

Ha pucyske 8 mpescraBiieH IpoIecC OpraHu3anuy yipaBienns TH(OopMAaIu-
OHHOI CHCTEMOI C y4JacTHEM YIPaBJIAONIEH CHCTEMOIL.

PLM Control

system
|
|

Request for a metamodel |
T __Retum metamodel data__ T

=]

-~

Return done Interaction rules for service bus letamodel creation

ggﬁij,

Get data from service bus Customize WebAP|

Forming results

I3

At [Result is foundi|= true]

alt [ Data ¢&n be used in PLM = true]
Send data for PLM

=== I Y ——— il
< Message for DM: "The data cannot be applied!

|
o ———————————

Change data in PLM

[else] Message for DM: "Results not found”

Change data in PLM

P '
|
|

Puc. 8. ITporecc opranusanyum B3auMOIAEHCTBUSI U TIOJJIEPKAHUS CUCTEMBI B COCTOSTHUN
paborocmocobrocTu ¢ yuactuem YC u JIITP

IIpu cpaBHEHUN PUCYHKOB 2 U 8 OTMETHUM, YTO U3 IIPOIECCA YIIPABJIEHUS HC-
KJIIOYaeTCs POJIb aHAJIMTHKA U olleparopa, ux dyHknun Boimotaser Y C. Takxke
CTOUT OTMETHUTH, YTO B IPOIECCe YIIPABJIEHUSI U B TOM, U B JIDYT'OM CJIydae IIpu-
CYTCTBYIOT HECKOJIBKO YCJIOBHIi:

1. CymecrBoBanue BO3MOXKHOI peakiyuu nuaTerpupyemoit IC Ha BXOmHBIE TaH-
HEBIE;

2. Bummsiame nostydenHoil peakiuu Ha cocrosare PLM cucrembl (BO3MOXKHOCTB
J06aBJIeHUsI JAHHBIX B KOMILJIEKC 0e3 OIMOOK U PUCKOB JIJIsI BCETrO IIPOU3BOJI-
CTBEHHOTO KOMILIEKCA).
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Taxum 06pazoM, MOXKHO yBUIETH, YTO OCHOBHas 3aa4a JIIIP cocrout B KOp-
PEKTHPOBKE JaHHBIX 0bmiero komiiekca PLM, He B3anMomeiicTByst ipu 3TOM C
uHTerpupyeMoit nHdopManuonHoit cucremoit. OOIIUI TPOIEHT CIIEHAPHUEB, TJIe
JIOJIZKEH ydacTBOBaTh dejoBeK npu pabote ¢ cucremoii 6e3 YC cocrasisier 85%,
a obIIee KOJMYEeCTBO clieHapues npu pabore ¢ cucremoii ¢ YC cocrasiser 18%.
OcHoBHOIT 3aj1aveil sBJIsIeTCs, B CIydae ucnosb3opanns ¥YC, peakius Ha omub-
Ki 1pu (popMUpPOBaHUU pe3yabTaToB paborsl mHTerpupyemoit VC. IMomygaem
CHMZKEHUE POJIM JINIIA, IIPUHAMAONEro perrenuns ua 67%.

6 3akJirouyeHue

B crarbe mpuBeseH 10JIX0 yIPABJIeHNs Ha OCHOBE JAHHBIX IIPUMEHHUTEIHBHO K
[IPOM3BOJICTBEHHBIM I1porieccaM. 11o/1xo ] mogpa3ymMeBaeT HCIOJIb30BAHUE MeTa-
MOJEJIN TaHHBIX NH(POPMAIIMOHHON CHCTEMBI M HEPAPXIIECKYI0 Oa3y MpaBuI Io-
BeleHUsT TH(POPMAITMOHHON CUCTEMBI ¢ HEIETKAM JIOTHIECKUM BBIBOJIOM. [IpuBe-
JIEHBI OCHOBHBIE BBIBOJIBI, [IOATBEPXKIAIOIINE 11€JIeCO0DPA3HOCTD MCIIOIb30BAHUS
JIAHHOIO TIOJXO/a B 3aj@a4aX OTOOparKEeHUs! JAHHBIX WH(MOPMAIIMOHHBIX CHCTEM
U yIpaBjieHusl HH(GOPMAIMOHHONW CHCTEMON C IeJIbI0 CHUYKEHHS IeJIOBEUYECKOIO
dakTopa Ipy OPraHW3aINy YIIPABIE€HUsS CTOPOHHUMHI CUCTEMAMM Ha, ITPOU3BOJI-
crBe. 3aJa49n SIBJIAIOTCS aKTyaJbHBIMA Ha MHOTHX IPOM3BOIACTBax Poccuiickoii
Qemeparun, B TOM YHCJIE HA TPOU3BOJCTBEHHBIX MPEIIPUATUIX YIbTHOBCKOIT
0bJ1aCTH.
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