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(@) LIN®POBU3ALIMM TMAPOSNEKTPOCTAHLIMA

B.E. 3axapuenko, A.A. Cupopos (OOO HB® "Cencopbi. Mopynu. Cucremnr”)

Beogwrcs n noscHsercs nowsmme yupposoro geoiinuka npeanpusmms. Ha npumepe rugposnexktpocranymii ([5C) paccmarpueatorcs
KOMMOHEHTbI UMPPOBOTO [BOHHMKA MPEANPUSTHII, OXBATHIBAIOLYEro BeCh skusHeHHbIH ynkn [DC. [MokasaHo, Yto KoMnaeKcHbIH
UnppOBOJ MOAXOL MO3BONIET 3HAYNTENLHO CHU3UTH CTOMMOCTH BIGREHMS MHPPACTPYKTYPOH MPeanpHsTHs.

Knrouessie cnosa: uyngposmsaums, umdpososi aeokitmk, [IC, 3D mogens, uHpopmaymorHas mogens, KoMmekcHoe
MPOEKTUPOBAHUE, MOTENMPOBAHUE, BUPTYQbHAA MYCKO-HANAAKA, OBy qeHue, ONTMMM3ALMS, NPERCKA3aTeNbHASs
[AMArHoCTuKa, 6a3a 3HAHMK, MHGOPMALMOHHA 6E30MaCHOCTb.

MupoBble TEHOCHIIMM CO3MaHUS LMOPOBBIX IIPO-
MU3BOICTB OKA3bIBaIOT 3HAUMTEJIPHOE BIIMSIHUE Ha IIPO-
n3BoAcTBO B Poccum. HoBwle BessTHHS He MOITIM He 3a-
TPOHYTh U OOJIACTH 3IEKTPOIHEPTETUKM, B YACTHOCTH,
TUAPOSHEPTETUKN. B TmocimemHee BpeMs MpH OIMMCAHUU
MepeIOBEIX OOBEKTOB THIPOIHEPTETUKU MCITOIb3YIOTCS
nougatus "LudpoBoe mnpousBoactso”, “LludpoBusa-
mug”, “LudpoBoit gBoHUK” M np. ['pynia KoMImaHuii
“CMC-ABTOMaTH3aMs” UMeET 3HAYUTEJIbHBIN OITBIT pa-
OOTHI B 00J1aCTH TUAPOIHEPTeTUKN — Oosee 20 1eT. 3a 3T0
BpeMsI OBLIM peai30BaHbI 00Jiee COTHU JOKAIBHBIX CH-
CTeM aBTOMATHMKH YIIpaBJIeHHS OCHOBHBIM M BCIIOMOTa-
TeIbHBIM 000opynoBaHreM 'DC, 1ecsITKH TNCITeTICPCKIX
CHCTEM OIIEPAaTUBHOTO YIPABICHUS BCEMU IPOIICCCAMM.
HakormieHHBII OIBIT U 3HAHUS TTO3BOJIMIN pa3padoTaTh
U HETPEPBIBHO IIPUMEHSITh Ha IPaKTUKE YHUMUIIHPO-
BaHHYI0O HOPMAaTUBHO-CIIPABOYHYIO MH(OPMAIINIO W THU-
MOBBIE TIPOEKTHBIE pelieHus mis pa3nudaHbix ACYTII
I'BC (CAY TA, PUB, TPAM, CAY MHY u np.).

CormacHO HOPMATUBHBIM HTOKYMEHTaM, THIPO3JICK-
TPOCTAHIINU TTPOSKTUPYIOTCS ¢ MUHUMAJIBHBIM PacueTOM
Ha 100 ner sKcIUIyaTalluy, OMHAKO IIPU JTOJDKHOM O0CITY-
KUBAHUU CPOK (PAKTUUECKOM IKCIUTyaTallii MOXKET OBITh
CYIIECTBEHHO YBEJIMUCH M ITOCTUTATh HECKOJIBKUX COTCH
net (http://blog.rushydro.ru/?p=9950). OcHoBHOe 000-
pyZOBaHME €CTCCTBEHHO WM3HAIIMBACTCSI M TpeOyeT Ka-
MMUTAILHOTO PEMOHTa, MOIEPHM3AINM, 3aMeHbl. Cpok
pabOTBl OCHOBHOIO O0OpYIOBaHUSI — TUAPOTYPOUH, TU-
IPOTEHEPATOPOB PACCUMTAH HAa HECKOJIBKO IECSITKOB JIET.
KV3HEHHBI LMK CUCTEM aBTOMaTU3alUM OOBIYHO CO-
ctaBsieT He Oonpire 20 JeT, TIPU 3TOM TUITMIHBIA CPOK
MOJIEPHM3ALINHI CUCTEM aBTOMATH3alIMK COCTABIISIET 5 JIeT.
Takum 00pa3oM, Bech KM3HEHHBIN IIUKJ THAPOIIEKTPO-
CTAaHLIMM — 3TO Yepelda IOCTOSTHHBIX OOHOBIICHMII, MO-
IepPHU3AINN, PEKOHCTPYKIINHI, CBSI3aHHBIX TO C 3aMEHOI
CHCTEM aBTOMATHU3allMM, TO C 3aMEHOM OCHOBHOIO WJIU
BCIIOMOTATeIbHOTO 000pyaoBaHus. Kaxablii stan 6azupy-
eTcsT Ha TpensinyineM. Kaxkmprit aTam onpeneiseT U orpa-
HUYMBACT KAaYeCTBO U (DYHKIIMOHATHHOCTH MOCTICIYIOIIIX
starnoB. [IpenmyIecTBa, IMoxydaeMble OT COBEPIICHCTBO-
BaHUII Ha KaXXIOM 3Talle¢ B OTHECIBHOCTU, HE MOTYT OBITH
CPaBHMMBI C BBITOAAMMU, ITOJTYYCHHBIMU B Pe3yIbTaTe KOM-
IJICKCHOTO TTOAXOAA Pa3BUTHS TUAPOIIPEITIPUSITHS.

Crenys 9TOM JIOTUKEe, aHAIM3UPYS U 0000IIast BCe
STanbl XKU3HEHHOTO IIMKJIA THAPO3JICKTPOCTAHIINM, CTa-
HOBUTCS OYEBHUIHOM HEOOXOTMMOCTH KOHCOJIMIAIINU
pa3po3HeHHON WHMOpPMAIIUM 10 O0BEKTY YIPABICHUS

B enuHOe IM(pPOBOEC MpeaCcTaBlIeHNE, ITOJTyJYMBIIee Ha-
3BaHUEe UMMPOBOI MBoMHMK mpennpusatus. Llems co3ma-
HUS TaKOTO IBOMHWKA — COXPaHUTh JaHHbBIC, CO3MTaHHBIC
Ha OJHOM 3Talle XM3HEHHOTO LIMKJIa B IM(POBOM BHIE,
C TeM, YTOOBI CITIOJIh30BaTh UX Ha ITOCIEAYIOIINX dTarax.

BrnepBrie 510 moHgTHe 6bUTO BBeneHo B 2003 1. B cTa-
The Maiikia I'puBca «{ndpoBbie ABOMHNKI: TPEBOCXOI-
CTBO B NPOM3BOJCTBE Ha OCHOBE BUPTYAIBHOTO IIPOTO-
THIIA 3aBoaa»: «I 1 poBele TBOMHUKNI — 3TO THOPUIHAS
Mozenb (OMHOBpeMEHHO (du3mdecKast M 1Iudpponas), Ko-
Topas CO3MACTCS CIICIIMAIBHO TSI OIPEACICHHBIX 1Ieeit
O6u3Heca, HAIIpUMep, TPenIcKa3aTh Heyoaul, CHU3UTD 3a-
TpaThl Ha OOCTYKMBaHNE, IIPEIOTBPATUTh He3aIlJIAaHNPO-
BaHHBIC OTKITIOUCHUS».

B namwm gHm ¢ pasButueM TtexHonoruii Industry
4.0 xoHuernuusa TUMPOBBIX IBOMHUKOB ITOApa3yMeBa-
eT coennmHeHNe PU3MIECKOTO U I POBOrO MHpaA Yepes
B3anMOICHCTBEe WHMOOPMAIIMOHHBIX MOIEJICH 3maHMu,
000pyIOBaHUSA U AHAIUTUIECKOTO IIPOrpPaMMHOIO 00e-
crieueHus. Jlpyrumu ciioBamu, s (pU3NUIECKOro 00b-
€KTa, €OUHULIBI 00OpYNOBaHUS WM LEJOro Mpoliecca,
co3maeTcs MaTeMaTWdecKas MOJIeib, KOTopas B Hallb-
HeHIeM UCTIONIb3yeTCs IS aHaIM3a IIOBSICHUS 00BbEKTa.
Bonee Toro, mmdpoBast Momeb TOCTOSTHHO OOHOBIISICTCS,
YTOOBI MAKCUMAJIBHO TTOJTHO COOTBETCTBOBATH TEKYIIIEMY
paboueMy peXHUMY peaabHOM YCTAHOBKH. DTO IAeT BO3-
MOXHOCTh BBISIBUTH HETIPEIyCMOTPEHHBIC W3MEHCHMS
B TIpoIleccax, ONTUMM3NPOBATh PEXMMBEI PabOTHI 000-
pyIOBaHMS, IIPEHOTBpAINATh ITOJIOMKH W aBaphH, UYTO
B MITOTE TTO3BOJISIET CYIIIECTBEHHO ITOBBICUTDH HAIEsKHOCTD
1 3PHEeKTUBHOCTD KCIUTyaTauuu [1].

Wtak, mmudpoBoil ABOMHUK MPEANPUITUS — COBO-
KYITHOCTh JAHHBIX Pa3JIMIHBIX (OPM IIpeACTaBICHUS
(gepTexXu, CXeMBbI, TOKYMECHTALIMSI, ICTOPUUIECKUE apXHU-
BBI, aJTOPUTMBI M IIPOrpaMMHOE OOCCIICUCHHE CHCTEM
VIpaBJIeHUsI, CIOXHBIC MYJIbTHIACHUILIMHAPHBIE MaTe-
MaTHYECKHe MOIEIN C BRICOKUM YPOBHEM aIeKBaTHOCTH
pealbHBIM MaTepHaliaM, KOHCTPYKIIMSIM M (DU3HKO-Me-
XaHMYECKUM TIpolieccaM [2]), onmuchIBaronias TUHaAMUde-
CKO€ TTIOBeICHIe 00BhEKTa 1 eT0 KOMIIOHEHTOB BO BpEMEHM.

OcHOBHBIC TpeOOBaHUS, IPEXbSIBIsIeMbIe K IIH(MPO-
BOMY IBOMHUKY.

1) KOHCHCTEHTHOCTh — B3aMMOCBSI3HOCTb, HEIIPOTH -
BOPEUYMBOCTh U aKTYaJIbHOCTD BCEX TaHHBIX.

2) I'eTeporeHHOCTH — pa3HOOOpPA3ME MPEICTABICHUS
U XpaHeHUs MHOOpMAIIUM: YepTeKU, TEKCTOBBIC ITOKY-
MEHTHI, CIeUMMUKALMU, IIPOrpaMMHOE oOOecIcUeHNUeE,
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TpéxmepHbie (3D) Momenn OCHOBHOTO M BCIIOMOTaTeNlb-
HOTO O0OpY/JIOBaHUsSI, CUCTEM aBTOMAaTM3allMu, TTOMEIIe-
HUI, MOIEIM TeXHOJOTUIECKUX TMPOIIECCOB U yYacCTKOB
TPOM3BOJICTB, UCTOPUYECKHE TaHHBIE O PabOTe CUCTEM,
0a3bl 3HAHUH, OMTMCaHKsI OU3HEC-TIPOLIECCOB U T. 1.

3) XpOHOJIOTMYHOCTb — PEerucTpaLus Bcex u3MeHeHU i
B BEPHOM IOPSIZIKE C COXpaHEHNEeM KOHCHCTEHTHOCTH.

4) MoneneopueHTUPOBAaHHOCTh — OMUCAHUE TEXHO-
JIOTUYECKUX TIPOIIECCOB, MX MapaMeTpPOB M UX B3aUMO-
JNEWCTBUSI B BUJE CJIOXHBIX MYJIbTUAVMCUIUTUTMHAPHBIX
MareMaTu4eckue Mojejeil — MHOOPMAllMOHHBIX, Tpa-
ryecknx, UMUTAIIMOHHBIX U JIp.

OtnenbHble KOMIIOHEHTBI 1IM(PPOBOrO JIBOMHMKA
TIPEANPUSITUST CYIIECTBYIOT M TPUMEHSIIOTCS YXe TaBHO
(mHpOpMaIIMOHHBIE MOMEIU 3MaHUsl, UMUTAlIMOHHBIC
monenu TII u gp.). Ha coBpeMeHHOM 3Tare OTJIUYM-
TEJTbHOW KOHIIENTYaTbHONW OCOOEHHOCTBIO SIBJISIETCS CH-
cTeMoo0Opa3ylolliee CBOMCTBO KOHCUCTEHTHOCTM — B3a-
VMOCBSI3HOCTM BCE€X KOMIIOHEHTOB MeEXIy COOOii.
B pesynabTare TeCHON B3aMMOCBSI3M TIOSIBJISIETCSI HOBast
(YHKIIMOHAJIBHOCTD, KOTOPasi TIO3BOJISIET COMTPOBOXKAATD,
pa3BMBaTh MPOU3BOACTBO B TEUEHUE BCETO KU3HEHHOTO
LuKJa 6oiee 93(PHEKTUBHO.

PaccmorpuM  ocHOBHBIE (DyHKITMOHATbHBIE paMKHU
Y TOCTOMHCTBA LIM(DPOBOTO ABOMHUKA TTPEITTPUSTHS.

KomnoHeHTbI umdposoro aBoHUKa npepnpusTUs
3D-modeau

3D-Mopenu UCTIONb3YIOTCS B TUAPOIHEPTeTUKE NTaBHO
U TIpeyiaraloT pellieHre KOHKPETHOU y3KocCTeluaau3u-
POBaHHOI 3a1a4u:

—3D Mozaenu nomeleHus 'DC, ruipoy3noB, Mpounx
BCIIOMOTaTEIbHBIX MOMEIIEHUI CIYKaT JJIs1 peleHus 3a-
Jla4 JIOTUCTUKU, Pa3MEILIEHNsT 000pyIOBaHUs B JEHCTBY-
I0IlleM MPOU3BOJCTBE, IMIAHUPOBAHUSI PEKOHCTPYKIIUU,
CBSI3aHHBIX C 3aMEHOI OCHOBHOTO OOOPYIOBAHUS U U3-
MEHEHUSI OCHOBHBIX TapaMeTpoB MA0oTUHbI, [DC u T. 1.

—3D Mopenu OTAENbHBIX KOMIOHEHTOB OCHOBHOTO
06opynoBaHus (BOAOMPOTOYHOrO TPakTa, JOMATOK arpe-
rata) CJIyxart ISl aHaJIM3a KauecTBa — OINpeeeHUe MECT
TpelIUH, MPOoTeYeK, I MPeacka3aTeIbHOro OIpeeie-
HUSI BO3MOXHBIX HEMCITPABHOCTE 000PYI0BaHUS.

IMoctpoenue komruiekcHoit 3D-monenu 'DC mo3Bo-
JIsieT 3a0J1aroBpeMEHHO Ha dTare MPOeKTUPOBAHUST OTBE-
TUTh HA MHOTUE BOTIPOCHI, HATTIPUMED.

1) MoxHo n1u (pusnyecku pa3MecTUTh 6aK MacjioHa-
nopHoil yctaHoBku (MHY) oTnnuyHOIl OT uMeromumxcst
Ha 'DC koHburypauuu Ha 3amaHHoi Tiolnanke 'DC?
MoxHo nu cucteMy ynpasieHust MHY pasmectuts B 3a-
ITaHHOM MecTe?

2) MoxHo nu 6ak MHY TpaHcnopTtupoBath 1Mo cy-
HecTByOIKUM KopuaopaM BHyTpu 'ODC? Kakas TexHrKa
IS 9TOTO Heooxommma?

3) CoBMecTUMA JIM MacJIOHAMOPHAsl yCTaHOBKA C CyILe-
CTBYIOILIEI WU TPOEKTUPYEMOI CUCTEMOI TPYOOTTPOBOIOB?

4) JlocTaTOYHO JIM CYIIECTBYIOLIUX KabOelb-KaHaJIOB
TSI MOJKJTIOUEHUsI cucTeMbl yripasiaenust K MHY wiu nist
unterpauuu ¢ CAY arperatros u komruiekcHoit ACYTII?
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Takum o6pazoMm, 3D-momens ['DC mno3BojsieT
HE TOJIbKO Cpa3y OINpeAeJUTh HEOOXOAUMBIE YCJIOBUSI
MPOBEIEHUS MPEACTOSIIUX PadOT, HO U TPOBEPUTH MPU-
MEHUMOCTb CIPOEKTUPOBAHHOIO pEILIEHUsI B LIEJIOM,
JIO TTIOCTaBKU 000pYI0BaHUs, TEM CaMbIM, UCKJIIOYasi BO3-
MOXKHbI€ MPOOJIEMbl 1 HECOOTBETCTBUS Ha dTarax MOHTa-
Ka U ImycKa.

ITpuMeHeHUe aKTyadbHbBIX TPEXMEPHBIX MOZENE co-
KpallaeT 3aTpaThl Ha MPOEKTUPOBaHUE, MYCKOHAIAN0Y-
Hble pabOThI, OOCAY>KMBAaHWE W MOAEPHU3ALMIO MPOU3-
BOJCTBEHHBIX CUCTEM.

Kpome toro, 3D-monenu MOTyT ObITh UCTOJb30BaHbI
HE TOJIbKO IS HYXIT MPOEKTUPOBAHUSI, HO U MpPU O0Y-
YEHUU JKCITyaTUPYIOIIeTo (B TOM YMCJe OINMepaTUBHO-
ro) nepconana. Ha 3D-Moaensix MOXKHO OpraHM30BaThb
o0yyeHHe IO CLEHApHOMY TMPUHLMIY, BKJIOYAlOIIe-
My IITaTHOE YMpaBJeHWE arperaTaMu € paboOuYuX MeCT
U TPEHUPOBKY MO MepeMelIeHuo o noMetieHusM ['DC
U MPWIEralolleil TeppuTopur, U BBIMIOJHEHUE TEX WU
UHBIX JEHCTBUI BHE TUCTIETYEPCKOTO MyHKTA, HAITPUMeED,
BBITIOJIHEHUE TIEPEKITIOUEHUI HEMOCPEACTBEHHO Ha arpe-
rate, 3BakyaluMsi U [EUCTBUS B aBapUHOU CUTyalUU.
LlenHocTtHoit 3D-MoaenupoBaHusi, KaKk COCTaBHOU 4a-
ctu uubpoBU3aLIUU, SIBISETCS BO3MOXHOCTb UCIOJb30-
BaHUS MOJAEIU He MPOCTO Kak obsiaka TOYeK B TpexMep-
HOM MPOCTPAHCTBE, HO U B Ka4eCTBE NH(MOOPMAIIMOHHOTO
00beKTa, B3aMMOCBSI3aHHOIO C IPYTUMU KOMIIOHEHTaMU
udpPoBOro ABOMHUKA: TpeHaXepaMu, CUCTEMaMU KOM-
TUIEKCHOTO MPOEKTUPOBAHUS U T. 1.

Hugpopmauuonnas mooeav I'ayC

OpHoli M3 KITIOYEBBIX 3amady UUGbPOBOrO NBONHU-
Ka SIBJIIETCSl TIpMBENEHUE BCEX OOBEKTOB U UX CBOMCTB
K €IWHOW cucTeMe ONUCaHUus — WHOOPMALUOHHON
MO TMpeanpusaTus. B sHepreTuke akTUBHO MpUMeE-
Hsiercst CIM (Common information model, IEC 61970)
[3]. TTomumo Jsiornueckoit UAEHTUPUKALMU OOBEKTOB
I'DC, onpeneneHuss uxX TapaMeTpoOB U B3aUMOCBSI3EN,
BaXXHO MPUBECTU K ITON MHGOPMALIMOHHOW MoOIeau o-
KYMEHTALIMIO BCEX CUCTEM YIPaBJICHUS, CO31aTh EAUHYIO
iatopmy st XpaHEHUsI HOPMaTUBHO CIIPAaBOYHOI WH-
dopmalu BceX 00bEKTOB KaK OCHOBHOTO, TaK W BCIO-
MorarejibHoro obopynoBaHusi I'DC, BKiIoUyask CUCTEMBbI
apromatuzauuu. Unentudukamus 1 HCU nojkHbl enu-
HBIM CTEP>KHEM CBSI3bIBaTh BCE KOMITOHEHTHI LIM(POBOTO
nBoitHuka I'DC. I[Ipu HeobxomuMocTu WHGOOPMaIMOH-
Hast Mmozaesib 1 HCU MoryT ObITh paciiipeHbl Ha BCE TU-
NPO3JEKTPOCTAHIIUH.

T'oBopss 0 MpakTUYECKOl CTOpPOHE MCIOIb30BaAHUS
PacCMOTPEHHOW TEXHOJOTWHU, OTMETHUM, UYTO TPYIIOMi
koMmnaHuit “CMC-ABToMatu3zaiius” pa3paboTaH KOM-
MOHEHT MHTerpauuu uHpopMauuoHHoit moaeau 'DC
C IUCIETYEPCKUMU CUCTEMaMU.

ILramehopmut noddepicku rncuznennozo uukia

IlnatrdopMa moaaepXKW >XU3HEHHOTO LUKJIA TMPe-
MPUSATUS B COCTaBe LIM(PPOBOro ABOMHUKA AOJKHA 0be-
CMEUUTh LIEJIOCTHYIO Cpely Uil pa3pabOTKU, XpaHEHUS
U COIPOBOXIEHUS: TEXHOJOTMYECKUX CXEM, CXeM aBTO-
MaTu3aluu, 3JeKTpuueckux cxeMm (noaxioyeHus KHII,
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COMOS - nnatdpopma HU3HEHHOT0 LMKAA

SIMATIC PCS 7 — nnardopma aeToMmaTusaLum

lNpusoagl lNpuBon

NapameTpb! anropuTMos

Mogenw obrekToB ynpasneHus.&
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AnnapatHasa koHdumrypauua PCS 7

Mopgenu cucTem agToMaTUM3aLMK

(Hacocos, 3agswxek, UM ...)

> Mogenu Texnpoueccos €

(moaynei, curHanoB BBoAa-BLIBOAA)

SIMIT — nnat¢popma MMHUTALLMOHHOTO MOLENNPOBaAHUA

Puc.

MMUTAHUST), CXeM pa3MelleHUs] 0O0BEKTOB, KOHCTPYKTOP-
CKOIl JOKYMEHTallMM Ha CHUCTEeMbl aBTOMaTH3allMu, ajl-
TOPUTMOB CUCTEM YIPABJIEHUS TEXHOJOTUYECKUMU TIPO-
1eccaMy, MaTeMaTUYeCKMX MOJEJIeil TeXHOJIOTMYECKUX
MPOLIECCOB U JIPYTrOi MPOEKTHOW U COMPOBOAUTEBbHOM
JMIOKyMEeHTalluu (PYKOBOACTBA M pErJaMEHThI IO 3KC-
TTyaTalluy, TacropTa Ha OCHOBHOE M BCIIOMOTaTeIbHOE
obopynoBaHue, Kadbl aBTOMATU3AIUU U AP.).

B Hacrosiiiee BpeMsi Takue TIaTOpMbl CYIIECTBY-
10T, HanmpuMmep, COMOS ot pupmbel SIEMENS (puc. 1).
Inarpopma mpemocraBisieT MHCTPYMEHTApUiA IJIsT pea-
JIN3alMA 0ObEKTHO-OPUEHTUPOBAHHOIO TTOIX0/a K IPO-
E€KTUPOBAHUIO, TIe TSI KaXKI0ro 00beKTa (hopMHUpyeTCs
pa3IMyHOe TIpeACTaBIeHUEe Ha 3JIeKTPUYECKOM, TEeXHO-
JIOTUYECKOM CXeMe WJIM cXeMe aBToMaru3auuu (puc. 1).
ITpu 3TOM U3MEHEHMS, BHOCUMBIE Ha OJHOM THUIIE CXEMBI,
OyoyT OTpaKeHbl U B APYIMX IPEACTaBICHUSX, YTO IIO-
3BOJIIET Pa3IMYHBIM WHXEHEPHBIM CIyX0aM BeCTHU CO-
BMECTHYIO IPOEKTHYIO NeSITEIbHOCTD.

ITnarpopma COMOS 103BOJISIET aBTOMATUYECKU
Ha OCHOBE CO3IIAaHHOM CXeMbI aBTOMAaTU3allui TeHEePUPO-
BaTh MOJIEJIM OOBEKTOB YIIPAaBJICHUST CPEeNCTBAMU TaKeTa
uMUTaUMOHHOro MmozaenupoBaHust SIMIT. Ynpasisio-
1K€ aIropuTMebl, pazpaboranHsie B COMOS, aBTomaTu-
yecku nepeBoasarcs B cpeae PCS7 B ynpasnsiomiee 110,
KOTOpOe MOXeT ObITh 3arpyxeHo B ITJIK unu cucteMbl
onepatuBHoro ymnpasiaeHusi (SCADA). Takum obpazom
obecrieuynBaeTcss B3aUMOCBSI3b KOHCTPYKTOPCKOW JI0-
KyMeHTalMu, yrpasisoiiero [10 u Momeneit TexHO-

1. Cxema komnnekcHoro NPOEKTUPOBAHMA NPERNnpHAaTMS Ha 6036 npopyKTos Siemens

JIOTUYECKOTO TIpoliecca — BCE OHU PabOTAIOT B €IMHBIX
TepMUHAX C OJHOI 0a30il 0OBEKTOB U UX CBOMCTB. [1pu
BHECEHUM WM3MEHEHUI B TEXHOJIOTMYECKYI0 CXeMy M3-
MEHEeHUsI OYyIyT aBTOMaTUYEeCKU MPUMEHEHBI K MOJIETN
texrpouecca u IO cucrembl aBromatuzauuu (PCS7).
M HaobopoT, Kak TOJBKO OyIeT BHECEHO W3MEHEHUE
B I1O PCS7, B cucteme COMOS chopmupyercs cooT-
BETCTBYIOIIlee U3MEHEHUE B ONMMMCAHUM CUCTEMbI aBTOMa-
TU3aluK (aJITOPUTMOB, MOJIYJIEi BBO/Ia/BBIBOMA U M. ).

JlonoaHuTeAbHbIM 3(@GEeKTOM OT BHEIpeHUs IIaT-
opMBI KM3HEHHOTO IIMKJIa MOXET CTaTh OIpeeieHue
HauboJee YSI3BUMBIX WM MPOOJEMHBIX YUYaCTKOB B 00-
CIIY’)KMBAeMBIX CUCTeMax 3a CYeT KOHTPOJISI BEPCHUIl 3KC-
ryaTupyemoro ITO, polnBoK, orepallMOHHBIX CUCTEM
u T. 1. Mciofib30BaHue TaKMX MEXaHU3MOB TTOBBICUT KaK
MHOOPMAIMOHHYIO 3alIUIIEHHOCTb TPEANPUSTUS, TaK
U TIOMOXET C OIlpenejieHneM HauboJiee MpoOJeMHBIX
MPOTPaMMHBIX KOMILUIEKCOB, YTO B CBOIO OY€peNb BIUSET
Ha TJIaHUPOBaHKUE MOJIEPHU3AIIUN CHCTEM.

DyHKLUMK, peanusyemble C MOMOLLIbIO uud)posoro
OBOMHMKA NpeanpuaTUs

Dyuxuuu o6y4enus
HudpoBoit ABOMHUK MPEATPUITUS MOXET UCITOIH30-
BaThCs [UISI OpraHU3allii OOYYeHUsI O TpeM HallpaBie-

HUSIM.

1) OGyyeHue nepeMelLIeHNIO 0 OCHOBHBIM 00beKTaM
ruapoysia, BHyTpu 'DC M npuieramomyx TeppUTOPUiA
(pacripemyCcTpoicTB) M T.1. 3aJauM CTaBSTCS IO CligHap-
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HOMY TIPUHIIMITY, HAallpuMep: BHYTPU TPEXMEPHON Moje-
qu npoctpaHcTBa 'OC HeoOXOAUMMO TMEepeMecTUTh BUP-
TyajibHy10 hurypy (aBarapa) u3 Touku A B Touky B. Llenb
MOXeT OBbITb JII0OOI: OTpaboTKa 3BaKyallMd, TOUCK
M KOHTPOJIb TTOKAa3aHUIl MECTHBIX TPUOOPOB, BBITIOTHE-
HUE MePeKTI0YeHU, 03HaAKOMJIEHUE C HOBBIM, BO3MOXHO
(r3MYECKU HE CYIIECTBYIOIIUM, TPOEKTUPYEMbIM O0BEK-
TOM, ICUCTBUS B aBapUHON cUTyaluu u T. 1. Moaens 3D
MPOCTPAHCTBA MOXET ObITh WHTEIPUPOBAHA C MOJIEJbIO
TEXHOJIOTMYECKOT0 Mpoliecca U/WIK CBsI3aHa C pealbHbIM
TEXMPOLIECCOM MPU MOMOIIUA CUCTEMbI IUCTIETYePU3ALINU.
ITpumMepom MomoOHOro 0dyJarolero KOMIUIEKca SIBISIET-
cs nakeT Walkinside, Bxonsimuii B muiatpopmy COMOS.

2) OOyueHue omnepaTUBHOrO IepcoHaa sl TOBbI-
IIeHWs KavecTBa W/WiM 0e301acHOCTU TPOM3BOJICTBA.
CylIecTBYIOT pa3jiMyHble BUABI MOJOOHBIX TPEHAXEPOB,
JEUCTBYIONIMX KaK IO TPUHIIUMITY BOIPOC-OTBET, TaK
Y Ha OCHOBE MOJIEJIMPOBAHUSI TEXITPOIecca B Pa3TMIHBIX
YCIOBUSIX, PeXUMaX. 3agadya onepaTopy MOXET CTaBUThCS
cJIeyIoluM 00pa3oM: yaepXKaTh MpoLecc MPOU3BOICTBA
B JIOMTYCTUMOM JMaria30oHe KayecTBa M/WJIM KOJIWYECTBA
npu 3agaHHoM Bo3myuleHuu. Hampumep, mis 'DC 3a-
Jlaya MOXeT ObITh 3aJaHa TakK: 00eCleuuTh B 3JeKTpoce-
™1 4acTtoTy Ha ypoBHe 50 I'll mpu BbIIEICHUU CUCTEMBbI
Ha U30JMPOBAHHBIN pailoH MpU M3MEHSIOLIECS HAarpy3-
K€ WM 00eCTICUUTh BBIMTOJIHEHKE TJIAHOBOTO 3alaHUsI aK-
TuBHOW MolHocTU ['OC npu pa3TuyHbIX BO3MYIIECHUSIX.
ITpu 5TOM Upe3BbIYAliHO BaxKHO, YTOOBI OOyYaeMblii-ore-
paTop B3aUMOMAEMCTBOBAI C YEJOBEKO-MAIIMHHBIM WH-
TepdeiicoM, MaKCUMaIbHO TTPUOIMKEHHBIM K PeaTbHOMY
WU C ero TOYHoi komueil. Peanusanus Takoro poja 3a-
Jla4 MOXKET OBITh BBITTOJIHEHA CPEACTBAMM MMUTAIIMOHHO-
ro moaenupoBaHus miaaTdopmel SIMIT dupmer Siemens.
OTMeTUM, YTO [UISI UMUTAIIMU pabOThl aBTOMAaTUYECKHUX
CHUCTEM YMpaBIeHUsI MOXHO Hcnojib3oBaHbl [10, BbINON-
Hsemoe B ¢usnueckux [IJIK Simatic. Takum obpasom,
MPAKTUYECKKM OTCYTCTBYIOT 3aTpaThl HA MHKUHUPUHT TSI
noanepxanus moaeneit CAY B akTyaTbHOM COCTOSTHUM.

3) OOyyeHUe BKCIUIyaTUPYIOIIEro repcoHajla BHece-
HUIO U3MEHEHUI B CUCTEMbI aBTOMATU3allMU U TEXHOJIO-
run: nodaBjieHre U TPOBEPKa HOBBIX CUCTEM, YCTPOMCTB,
aJropuTMOB. [aHHBI BUI 00yYeHUS MOJYYUT Ha3BaHUE
“BUpTyasibHasi MycKo-Hanaaka”. TpyaAHOCTH peau3aluu
TaKoro pojaa o0y4eHMs 3aKJIIYaloTCs B TOM, YTO TECTU-
pOBaHUE aITOPUTMOB JOJIKHO BBITIOJHSTHCS B pealbHOM
BpeMmeHU. To ecTb paboTa cCUCTEMBbI yIIpaBIeHUS (WU ee
MOJIEJIM) U MOJMEeb TEeXHOJOTMYECKOro IMpolecca J0JK-
HbI BBITIOJHSTBCS B €IMHOM BpeMeHU. 3amaya uisl o0y-
YaeMOTr0 MOXET CTaBUThCS CJEAYIOIIMM o0pa3oM: noda-
BUTh HOBBI CUTHAJI UJIM OOBEKT B CUCTEMY YIIPABICHUS,
JIOTIOJIHUTH JITOPUTM YIIpaBJIeHUs HOBOW (DYHKIIMO-
HaJbHOCTBIO, He Hapyllas cyuiectBytomeit. [Tnatgopma
SIMIT Taxske mOKpbIBaeT 3TU TpeboBaHUsI, 0becrieunBast
MOJIEJTMPOBAHNE COCTOSIHUSI BXOJIOB/BBIXOJIOB CHCTEMBbI
yIpaBJIeHUSs B peaIbHOM BPEMEHMU.

TToguepkHeMm, 4YTO HauboOJbIIYIO 3(h(HEKTUBHOCTh
npoliecc O00yyeHUs TMoJiyyaeT UMEHHO B Gbuioco-
¢uu Industry 4.0, koraa Mofenu Texmnpoliecca U CUCTEM
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U ecnequenoiii wnorw .uu/z ecmo /()u,(:f//z,uﬂxy
b aloii ¢ M be 7

avefe glownuriob. So s ym ”(//.%/ryam, mo

mu (7/(.'&1/"/17( HE MONOLO HE JECCUAONDBL,

HO CAMBLAL /1(,;1!”{»//{(,./[() WELAL 0 fo 0.0

bawsmrom na wcuzno...

Pemeiik no d)pme M. E. COJ‘ITbIKOBO-LueJJ,pMHO

aBTOMATU3allMM TOJHOCTbIO COOTBETCTBYIOT peajlbHbIM
BepcusiM [1O cucteM aBTOMaTU3allMM, TEXHOJIOIMU, 000-
PYIOBaHUIO Y KOMILJIEKCHOM MPOEKTHOU JOKYMEHTALIUU.

Dynruuu npouzso0CMEeHHOU ONMUMU3AUUL U AHAIU3
ucmopu4ecKux OaHHbIX

OnepatuBHasg ontumusauusi padotrsl 'DC cBszaHa
¢ noBbiieHueM KITJI ocHOBHOro M BCIOMOTIaTeIbHOTO
000pyI0BaHUs B Te€UEHUE 3HAUUTEIbHOTO IMepuoaa Bpe-
MmeHU. [loBbiieHre 3(h@GEeKTUBHOCTU MOXKET OBITh J0-
CTUTHYTO 3a CYET ONTUMMU3ALIMU PaOOThI CYIIECTBYIOIIEH
CHUCTEMbI TPYIIOBOTO PEryJIMpoBaHUsI aKTUBHOW MOIII-
Hoctu ('PAM) u/uim 3a cueT BHeIApeHUsI HOBOI cucCTe-
MbI PallMOHAJILHOTO YIIPaBJeHUsI COCTABOM arperaTos.

OnepatuBHas onTumusauus padotel 'DC mompas-
yMeBaer:

1) onTuMasibHOE paclpeesieHre 3aJaHusT MOIITHOCTU
st moBbieHus: KITJI kaxknmoro rugpoarperata M CTaH-
LIMY B LIEJIOM C YYETOM MHOTO30HHBIX arperatoB 1 arpe-
raToB C pa3HIMU HOMUHAJIAMU;

2) paBHOMEpHOE pacripeieJieHue Harpy3ku, BKJIIOYe-
HUIi/OTKJIIOYEHUT OCHOBHOI'O M BCIIOMOIaTeIbHOrO 000-
pyaoBaHu4,

3) aBTOMaTH3alMsI NIEPEXONOB MEXIAy 30HAMU pa3pe-
IIEHHOM paboThI TMApoarperara;

4) nmosbeimeHue KIT kaxmoro ruapoarperata U CTaH-
11U B LIEJIOM;

5) moBbllIeHUE 0€30MaCHOCTU dKCIUTyaTalluM 3a CYET
yJeTa COCTOSHUSI OCHOBHOIO O0OpymoBaHUS (IIPEeBEH-
TUBHAs1 IMarHOCTUKA U PEMOHT 110 COCTOSIHUIO);

6) CHIXKeHUe U3HOCa PEeryJIMPYIOIIEro 000pyI0BaHuS;

7) mporHo3upoBaHue 3agaHus U coctosinus 'DC B 3a-
BUCHMOCTHU OT TUTaHa OaJIaHCUPYIOIIETO PhIHKA;

8) obyuyeHMne mepcoHasa Ha OCHOBE MOJAEJIUPOBAHUS
coCTaBa arperaTos.

Kommeke onepaTuBHOM onTuMu3auuu padotsl 'DC
MOXKET paboTaTh Kak B aBTOHOMHOM PeXUMeE, aHATU3UPYs
HeJaBHUE UCTOpPUYECKUE NaHHbIE, TaK U B on-line pexu-
Me, BBIMOJIHSISI aBTOMAaTUYECKOe YIIpaBAeHUEe OCHOBHBIM
1 BcrioMorartesibHbIM obopyaoBaHueM ['DC B peaqbHOM
BpeMeHU. Takke KOMILIEKC OlepaTUBHON ONTUMU3ALUU
MOKET BBITTOIHATh (DYHKIUM «WHTEJIEKTYaJTbHOIO» CO-
BeTUYMKa, [TIOMOTasl OrepaTopy MPUHSTh PELIEHUE B CJIOX-
HbIX, aBAPUIHBIX WM BHEIUTATHBIX CUTYALIUSIX, TIOCKOJIb-
Ky 3TM CUTyallud MOTYT OBbITh 3apaHee arpoOMpOBaHBI
Ha MaTeMaTUYeCKUX MOJESIX LIM(MPOBOTro NBOMHMKA.

B 2018 r. Ha ogHo#t u3 I'DC coTpyaAHUKAMU TPYIIIbI
komnaHuit “CMC-ABToMaTu3anus” Obla YCHEUIHO
BHEIpeHa cucTeMa palMOHAJIbHOIO YIpaBJIeHUSI COCTa-
BOM arperatoB HOBOTO TOKOJIEHUs, BBIMOJIHSIOIAS TIe-
peunciaeHHble pyHKLMU [4, 5].

ausape 2019
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MOJIb30BAaTeJIsl CUCTEMBI 10 Of-
HOMY HaxaTuio Ha rpacgpuye-
CKOe TIpeJCTaBJeHUEe Hacoca
JIOJKHA OBbITh TpPeAOoCTaBlIeHA
“HopMaALMS O TOCIEAHEM
u OmvkaiieM 3arjlaHupoBaH-
HOM PEMOHTAX: JaTa U BUJ pe-
MOHTa, KBaJu(UKaLMS HEeoO0-
XOIUMOTO  OOCTYXUBAOILETO
MepcoHana, CIUCcOK ornepanui
JUIS pPEMOHTA U KOHTPOJISI, CITH-

UeHTpanusauma AaHHbIX €O BEex
cuctem M3C (Kackaga, Pycluapo),
NOBLILEHUE NPO3PAYHOCTH

O6paBoTka, onpegeneHue
33KOHOMEPHOCTEH, CTaTUCTHYECKMHA
aHanms

OnpegeneHne KpUTepHes

3GCKTUBHOCTH M MX OLIEHHBaHHE COK ]feO6XOI[HMBIX 3allaCHbIX
yacTeir, HeoOXoauMmasi JOKY-

DOpPMUPOBAHHME PEKOMEHAALMIA NO MEHTalusi,  TEXHOJIOrMYCCKU

ONTMMK3aLMK Npoueccos M3C
(Kackaga, Pycluapo)

CBSI3HbIE 00BEKTHI U T.1. Cu-
cTeMa JIOJKHA aBTOMAaTUYeCKU
COCTaBJISITh TIJIaH OOCITyXMBa-
HUSI U PEMOHTOB U YBEIOMJISITh

Puc. 2. Cxema onmummsaymm pabotsi [5C

st pellleHusT 3ama4 MPOM3BOICTBEHHOM ONTUMM3a-
LIMM MOTYT MCIOJIb30BaThCS TEXHOJIOTMU OOJBIINX JaH-
HbIX, cobpaHHbIX ¢ ['DC unu Kackana 3a 3HAaYUTETbHBIN
nepuon BpemeHu. [loaydeHHasa Takum ob6pa3omM UHGOP-
MalMsl TI03BOJISIET. (opMUpOBaTh Kputepuu 33Ppdek-
TuBHOCTH ['DC MM Kackajga; HEMpPepbIBHO IOBHIIIATH
Ka4yecTBO U 3(PHEKTUBHOCTH YIIpaBIeHUs; YBEJIUIYUTD TO-
PU30HT TIaHupoBaHus padothl 'DC; onTUMU3UPOBATH
pacxoJbl HA PEMOHTBI 000PYI0BaHUSI.

JInist pa®oThI ¢ OOJBIIMMU JaHHBIMM HEOOXOAUM CIie-
LUaJIbHbIA MHCTPYMEHTAPUIA, BBIIOJHSIIOIIMNA aHaIU3
IIAHHBIX, TOMCK 3aKOHOMEPHOCTEM, OLIECHUBAIOIIUI KOP-
peISIM, PEeTM3YIOIIMA MallMHHOe OOydeHue aHalu-
TUYECKOU CHUCTEMbl HA OCHOBE MCTOPUYECKUX TAHHBIX.
PesynbraThl aHaM3a MOTYT OBITh MCIOJIb30BaHbI B OIle-
PaTUBHOM YIIPaBJICeHUHU, a TAKXKE B KOMOMHAIIUY C PE3YJIb-
TaTaMu MOIEIMPOBAaHUS MOTYT ObITh TpaHC(OPMUPOBaA-
Hbl B PEKOMEHIALINM T10 NPEAOTBPALLECHUIO BO3ZMOXHBIX
HeXXesaTeIbHbIX CUTYyaluit B oyayiem. Hanpumep, Mox-
HO HACTpOUTh onoBelieHue nepcoHana ['DC npu Beixoae
IapaMeTpoOB TEXHOJIOTMYECKOro IIpoliecca 3a MpeIeiibl
JonycTuMbIx 3HaueHuit. [Ipumepom takoro ITO moxker
cayxuth pacmmpenue SCADA cucrembl WinCC Open
Architecture nmog HazBaHueM SM@rtSCADA.

CrnenyeT OTMETUTh, YTO onTuMuU3alus padotsl [DC —
3TO HENPEpPbIBHBIA ILUKIWYHBIA MpolecC, KOTOPBIA
BKJIIOUaeT cOOp HaHHBIX, OMpeldejeHUe KpUTepueB 3¢h-
(beKTUBHOCTH, aHAJIU3 JAHHBIX UM 3aKaHUYMBAETCsl BbIpa-
OOTKOI yMHpaBISIIONIMX BO3ICHCTBUIA, TIEPEBOASIIUX pa-
6oty I'DC B onTuMabHBIN pexXuM (puc. 2).

Ilpedckazameavnoe mexnuueckoe obcayycueanue u pe-
monmut (TOuP)

LudpoBoii IBOMHUK TPEINPUITUST TOJKEH OINepUpo-
BaTh BCEMM HEOOXONMMBIMU HAHHBIMU UISI TPOBEIEHUS
KAyeCTBEHHOIO PEMOHTA 00OPYNOBAHMUA: PEIIAMEHTbI, MH-
CTPYKIIMU IO 9KCILTyaTalliyd ¥ PEMOHTY, aJlTOPUTM IIPOBEP-
KU KayecTBa pEMOHTA, MPOEKTHAS TOKyMEHTAIs U T. 1. 11

ciyx0y oskcrutyatauuu. I[lpu
9ToM Onaromapsi UM@poBU3a-
LIUY MOTYT OBITh PEIIEHbI TAKWE
3aj1auM, Kak CTHIKOBKAa MHOXe-
CTBa PabOT, BBIMOJHSIEMbIX 00CTY>KUBAIOUIUM MEPCOHATIOM
(cokpaiieHe BpeMEHM BBIBOJA B PEMOHT), TaK W 3adayu
aBTOMAaTUYeCKOro (hOpMUpPOBaHUS 3asiIBOK Ha TOTIOJIHEHNE
3aracHBIX YacTeil 1 MaTepuaios.

3HauUTeNbHBIN 2(h(HEKT MPUHECET Mepexo OT MIaHO-
BBIX PEMOHTOB K Ipe/cKa3aTeJIbHbIM — TI0 COCTOSTHUIO.
B cucteme nucneruyepusanuu kKomruiekcHoir ACYTII
XpaHsTCs (MM MOTYT OBITh CUHTE3MPOBAHBI C TIOMOIIILIO
IO na aHanM3a UCTOPUYECKUX JAaHHBIX) HEOOXOIUMBbIE
KavyeCTBEHHbIE TTPU3HAKKU BO BCEX pexknmMax paboThl 000-
PYIOOBaHUS: <«XOPOUIUX», <«IJIOXUX», TpeIaBapUiiHbBIX,
aBapuiiHbIX M T.1. Llenb cucTembl Tpencka3aTebHOro
00CTYyXKMBaHUST — IMHAMWYECKU COCTABJISITh paciicaHue
PEMOHTOB B 3aBUCUMOCTH OT OOBEKTUBHOTO COCTOSTHUSI
obopynoBaHus. [lepexoq oT peMOHTOB “Ha BCSIKHWA Ciy-
yaii” K peMOHTaM MO COCTOSTHUIO MO3BOJIUT:

1) MOBBICUTH KAayeCTBO IJIAHUPOBAHUS Mpolecca 00-
CIIYXMBAHUSI U PEMOHTOB OOOpYHOBaHUSI M, Kak CJeM-
CTBHE, TOCTUTHYTH COKPAIIIEHUSI CPOKOB TTPOCTOST 000PY-
JIOBAHMS M CBSI3aHHBIX C HUM U3/IEPXKEK;

2) COKpaTUTh 3aTpaThl 3a CUET paHHEW JMArHOCTUKU
HEHMCIIPaBHOCTEH, TaK Kak 00beM PEMOHTa Ha paHHeu
cTamuu TpeOyeT MEHBIIINX MaTepUabHBIX U TPYI03aTparT.

bas3vt 3nanuii I'3C

Camoe rnaBHOe Mpu paboTe B J1000i oTpaciu — 3TO
JIIONTN, CTICLIMAJIUCThI, Ha YbMX 3HAHUSIX, HAaBbIKaX U yMEHU-
SIX IEPKUTCS BCsI IPOMBIIIITIEHHOCTh. B pamkax 1indpoBoit
I'DC HeobxoauMo opraHu30BaTh MH(GOPMALIMOHHBIN MOP-
TaJl HaKOIUIeHUs 3HaHWil. Takas 06a3a 3HaHMIA TTO3BOJUT
OBICTpee HAXOMUTh HYXKHbBIE JJaHHbIE, TOHUMAaTh, KaK pelia-
I0TCSI 3371a91 B pa3IMYHBIX chepax MPOr3BOACTBA, ObICTPEe
00y4JaThCsl, ONMUCHIBATH HEINTATHBIE MW UCKITIOUUTETbHBIE
CUTyallUM U JEWCTBUSI B HMX, COBEPIICHCTBOBATH CHUCTE-
MY pErIaMeHTOB, PyKOBOJCTB, cTaHIapToB. ba3bl 3HaHMit
¢ paznuuHbiX ['DC MOryT ObITh 00bEIUHEHBI B MOPTAJ 3HA-
HMUIA BCeit oTpacin — ruaposHepreTuku Poccuu.

ABTOMATHU3IAUMA B TNPOM
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Puc. 3. Undposas [C

b poBu3aliyiss — 3T0 TOJITUI CJIOXHBII IIPOLIECC, B KOTO-
PBIii TOJDKHBI OBITH BOBJICUSHBI BCE TIOApPA3aeICHUS ITPEIIPH -
sITUsI, B 1TaHHOM ciiydae — ['DC. 3a pyOexkoM yxxe CYILECTBYIOT
JODKHOCT — “UudpoBoil mHxXeHep”, “LudpoBoil opu-
Luep” — CHeuuanucT, KOTOPbIi MoaaepXuBaeT UHGPaCcTPyK-
Typy 1udpoBoro npousBoactsa. B ocHose nudpooit ['DC
JIEXKUT KOMIUIEKCHAs CHCTeMa AMCIeTdepu3aly (puc. 3).

Obecneuenue ungopmayuonHoli bezonacHocmu

O6ecnieyeHrne MHGOPMALMOHHON  0€30MacHOCTU
(Ub) — aT0 HeoTbeMJieMasl YacTh TpeHAa LM(ppoBU3a-
. HeobXoammMo MocTOsSTHHO MpopadaThiBaTh U COBEP-
meHcTtBoBaTh Mepbl M bB: apxutekTypy uudponoit 'DC,
npaBuIa padOThl U AOCTyNa K MH(GoOpMauuu IUPPOBOIi
I'DC, meroabl 3alUTBI U BOCCTaHOBJIEHUS MH(POpMa-
uuu. BaxkHo aHaIM3UMpOBaTh M CBOEBPEMEHHO pearupo-
BaTh Ha BOZHUKAIOIIKE YTPO3bl 0€30MacHOCTH LIM(POBOit
I'DC. Obecnieuenue Ub 3arparusaet Bce city:kobl ['DC.

Cuenapuii obecnieuenuss Ub uudponoit I'DC mMox-
HO paccMOTPETb Ha IIpUMepe YCTAHOBKM OOHOBJICHUS
I10. Opuuep wuHGOPMALIMOHHOI 0€30MacHOCTU TOJY-
YyaeT YBEIOMJIEHHE O TOM, YTO IPOM3BOIUTENb IKCILIya-
THpyeMoro Ha npeanpusaTiu I10 BbITycTHI OOHOBJIEHKE,
3aKphIBAIOIIECEe KPUTUYECKYIO YSI3BUMOCTb, CO3IAIONIYIO
yrpo3y b nipennpustus. 1o 6a3e gaHHBIX KOMITJIEKCHO-
'O IMMPOEKTUPOBAHUS OH OIpeNeisieT KOHKPETHYIO CUCTEMY
U CIyX0y, OTBETCTBEHHYIO 3a 3KcIUTyatanuio. CoBMecT-
HO CO CJIyk00i1 3KCIUTyaTalliy MIPOBEPSIIOTCS yCTpaHEHKe
YSI3BUMOCTH, COXpaHeHHMe (DYHKIIMOHATbHOCTU CHCTEMBI,
MHTETpalusl CoO BCEMU CMEXHbIMU cucteMaMu. DyHKIm-
OHaJIbHBIE TECThI CUCTEMbI BBIIOJHSIOTCS HAa OCHOBE CY-
IIECTBYIOIIUX MOJEJe CUCTeMbl aBTOMAaTM3allud U TeX-

OBCY>KOAEM TEMY...

npouecca. [locne ycrenmHoro 3aBepiieHusT TECTUPOBAHUS
dopMupyeTcsi COBMECTHas 3asiBKa B CUCTeMY TUIaHUPOBa-
Hust peMoHTOB (TOUP) misg ycraHoBku obHoBieHMs. [1o-
CJie BHECEHUSI U3MEHEHUI B pealibHOW CUCTeMe aKTyalu-
3UpPYyeTCs IKCIUTyaTallMOHHAs U TPOEKTHAsI NOKYMEHTaIUsI
B cpelie KOMIUIEKCHOTO MPOeKTUPOBAHMS 1 6a3a 3HaHUH.

3akntoueHue

ITo orleHKaM MHOCTpPaHHBIX CIELUATMCTOB, CJIeI0Ba-
HUE KOHIICMIIUSAM CO3IaHusI IIM(PPOBOro MPOU3BOACTBA
MO3BOJISIET CHU3UTh CTOMMOCTU BJaleHUs MH(PPaCTPyK-
Typoii npeanpusitus Ha 10...15% 3a cuer:

1) noBbIlIeHUS KBATU(PUKALIMU TTePCOHAA;

2) CHUXKEHMS 3aTpaT Ha MOUCK aKTyaJabHOU UH(OpMa-
LIMU, KaK CJIeNICTBUE, COKPATUTh 3aTpaThl Ha MPOEKTUPO-
BaHUE, MOJIEPHU3AIIMIO U OOCITY>KUBAHUE;

3) onTUMU3AIMK U TTOBBIIICHUS] Ka4yecTBa MPOU3BO/I -
CTBa;

4) 6onee a(ppekTUBHOM 1 Oe30MacHOl dKCILTyaTalluu.

MHorue 13 niepeurcaeHHbIX BOTIPOCOB 00CYXIANINCh
B 2018 r. Ha TpanuuuoHHOK IV MexXayHapogHoil KOoH(pe-
PEHIIMU, TTPOBOAMMON COBMECTHO KOMITAHUSIMU Siemens
u CMC (http://industry-software.ru/conf2018/).

ABTOpBI CTaTbU HE CTaBST Mepea coboil 3amauy oxBa-
TUTH Bce cepbl MGPOBU3AIMN TTPOU3BOJCTB M HE CTa-
BST CBEpXIIEJb IO €IMHOBPEMEHHOMY DEIIEHUIO BCEX
npobjem. Hanpotus, gaxe nepeuyncaeHHbIN KpyT 3a1au
TpedyeT BHUMATEJIbHOTO IJIAHOMEPHOTO TTOCTYIaTeIbHO-
TO IBMXKEHUS 110 HAMPaBJIEHUIO K eMHON LI — co3/a-
Huto nudponoit 'DC.

Pesynbratom nndposuzanuu ['DC pomxHa cTaTh pas-
BUBalolIasicsi 6aza 3HaHWIA, MOJIEJIel 1O BCEM OOBbEKTaM
I'DC, uHTerpupoBaHHasi CO BCEMU KJIIOUEBbIMU CUCTEMa-
MM TIPOEKTUPOBAHUSI, MOJIEIMPOBAHUSI, ONEPATUBHOTO
yIpaBJIeHUSsI, CEPBUCHOTO OOCITy>KUBaHUSI I PEMOHTOB.
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