MOHUNTOPHNHI COCTOSAHMA TTPOMBILLIIEHHOTO OBOPYOOBAHINA

WIHTETPALIMS IAHHBIX CUCTEM NTOTUIMECKOTO YTPABSIEHUS B «YMHOE» NMPOM3BOMCTBO HA OCHOBE

KoHUEnuum INpbustry 4.0

H.B. Ko3ak, P.A. Hexxmerpaunos, .. Maptuhoea (®IBOY BO «MITY «CTAHKWH»)

PaccmortpeHs! TeHgeHyMM MOCTPOEHUS COBPEMEHHBIX MPOMbILLIEHHbIX MPE[MNPHMATAH, MPOBEJEH AHAMM3 CHUCTEM JIOTMYECKOro
ynpasnexus 1 mx cootsercrans koHuenuymm Industry 4.0. [NpepnoxeHa apxuTekTypHas Mogens MOfcMCTeMbl NOrMYeckoro
YMPABAEHUS M BMArHOCTMYECKOM 3auamy cuctembl YMMY ¢ BOIMOXHOCTbIO nepeaays AaHHbIX HO 60Ree BLICOKME YPOBHM
YMPOBAEHHMS [f1S MHTETpauMM B LMPPOBOE MALUMHOCTPOMTENbHOE MPOM3BOACTBO. [TpEACTaBneHsl MPAKTMUECKME QCheKTs
peLueHus 3a0a4u NTOTMYECKOro yrpaBeHus HA NPUMepe CTaHKA HAKITOHHOM KOMMOHOBKM.

Krtouessie cnosa: normueckoe ynpasnewme, koutponnep, Yy, [IK, nogcucrema guarHoctiky, TexHonormyeckuii npouecc,

Industry 4.0, pazgensemas namss.

BeepeHnue

PasButue oOliecTBa B JaHHbII MOMEHT BpeMEHU
MOXHO OXapaKTepU30BaTh IIEPEXOJOM OT UHAYCTPUAJIb-
HOIO 3Talla K NOCTUHAYCTPUAIbHOMY, OCHOBY KOTOPO-
ro cocrapiisieT uHdpopmalivs. Mnet usmMeHeHue CpelcTB
cOopa, 06paboTKM U Tiepenadyn nHpopMaIn, KoTopbie
Pa3BUBAIOTCS B CTOPOHY MOOWMIBHOCTH (CMapT(OHEI,
TJIAHIIIETHBIE W ONHOIUIATHBIe KOMTIbIoTephl). Tlpn
3TOM JJISI TOCTYTa K «OONBITNM» TAHHBIM HWCITOTB3YIOT
rimodanbHylo ceThb Internet m obGiauHble pecypchl [1].
VYKa3zaHHbIC U3MEHEHUSI KOCHYJIUChH U TeXHOJIOIUI, IIpU-
MCHSICMbIX B IIPOMBILIJICHHOCTU, IIe IIPOUCXOIUT IIepe-
xon K kKoHuenuuu Industry 4.0, npeanosararonieii MH-
Terpauuio B ¢AMHOe MH(POPMALIMOHHOE IPOCTPAHCTBO:
MOJICJIN JTAHHBIX, MOJEM B3aMMOJICACTBUSI OOBEKTOB,
JUHAMUAYECKON MOJEN, MOJIENN (PYHKITMOHUPOBAHUS
00BEeKTa YITPABICHUS U MOAEEH COTTPOBOXKAAIONINX X
MPOIIECCOB B paMKax TITO0ATbHONW WHGOPMAIIMOHHON
cuCTEMBI POPMHUPOBAHUS CTOUMOCTH U3/IETHS.

Mogenrp  GYHKIMOHUPOBAaHUS OOBEKTa  SIBIISICT-
¢ HauboJslee CJIOXHOM, TaK KakK CBsI3aHa ¢ OObeKTaMU,
paboTaOIIMMKU B PEXKUME PEaJbHOIO BPEeMCHU U 00c-
CICUMBAIOIIMMUY  ABTOMATU3ALMIO  IPOMbILLJICHHBIX
TeXHOJIOrmyeckux cucrem [2]. PaccMoTpum roaxos K no-
CTPOCHUIO MOJIENT TIOACUCTEMBI JIOTUYECKOTO YITpaBie-

Hus U auardHoctuku cucrembl YITY ¢ BO3MOXHOCTBIO
nepeaadyn JaHHBIX Ha 0ojiee BHICOKHWE YPOBHM yITpaBlie-
HUS JUIST WHTETPAIINM B IIMMPOBBIE MAITMHOCTPONTETb-
HBIe TTPON3BONICTBA. PaboTa BEITTOJTHEHA MPW TTOAEPKKE
Muno6pHayku Poccun B paMKax BBITTOTHEHUS TOCyIap-
ctBeHHOTO 3amanust (Ne 2.1237.2017/4.6) [3,4].

Ananuz tpe6oeanuii koHuyenuum Industry 4.0

B aBromaru3zanuu MalIMHOCTPOWTEIbHBIX IIPOM3-
BOJICTB LLMPOKO UCIIOJb3YKOTCA CUCTEMbl JIOTMUYECKOro
ymipaByiieHnst, ocHoBaHHble Ha TTJIK. Takke Bce 0OJb-
1Iy10 TIOTYJIIPHOCTH TTPUOOpETaoT 0ojiee COBPEeMEHHBIC
cpefcTBa aBTOMaTU3alllM, TaKWe Kak TpoTpaMMHO-pea-
N30BaHHbIe Jormyeckne Konrpoiiepsl (Soft PLC) [5, 6]
¥ KoHTposutepbl aBroMatusanun (PAC — programmable
automation controller). Ho HU oaHO M3 3TUX CpeACTB
B IIOJIHOM MEpe HE COOTBETCTBYET BCEM AaCICKTaM KOH-
uenuuu Industry 4.0 (Tabnuua).

CucreMa JIOTMYCCKOIO YIIpaBACHUSI, peaavd30BaH-
Has ¢ nojiepxkoit koHuenuuu Industry 4.0 nosxHa
UMETh KaHal B3aMMOACHCTBMSI C CHCTEMaMU yIpaBie-
HUS XU3HEeHHBIM TIKIoM usaenaust (Product Lifecycle
Management, PLM), 9TO TO3BOJUT OIepaTUBHO TIepe-
JaBaTh MHOOPMAITUIO O COCTOSHUU MaTepHalbHO-TeX-
HUYCCKOM 0a3bl OTICIBHBIX ITPOM3BOICTBCHHEIX Y3IIOB

Tabnmua. AHanms COOTBETCTBMS CHCTEM TOTMUECKOro ynpasnenms koHyenumm Industry 4.0
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Puc. 1. CprKTypG noAcHCTeMbl SNTEKTPOABTOMATHMKKM CTAHKA, MHTerpwpyemoﬁ B MALLIMHOCTPOMUTEIIbHOE MPON3BOACTBO

W yJ9acCTKOB; TIOAAEPKUBATH PabOTy C OOMBIIMMHU 00h-
eMaMi JaHHBIX (B TOM 4YHMCIIe TTOCPEACTBOM OOJauyHBIX
TEXHOJIOTHIT), COOP KOTOPBIX OCYIECTBISETCS HEMOCPEeT-
CTBEHHO C OOBEKTOB YMPaBIeHUS; UMETh BO3MOXHOCTh
paboThl B cocTaBe IIM(PPOBOrO MAUTMHOCTPOUTEILHOTO
IPOU3BOACTBA, B TOM YMCJIE B paMKaxX BUPTYaJbHbIX IIPO-
M3BOJICTBEHHbIX KOPIIOpaLYii; MOAIEPKUBATh OCHOBHbLIEC
IIPOMBILLICHHbIEC WU CETEBbIC IIPOTOKOJIbI /111 B3AUMOICK -
CTBYS B paMKaX CETEBOIO MPOCTPAHCTBA IIPEANPUATUSL;
MMeETb BbIXo/ B Internet ¢ noaaep kKo nepegaum KOMaH1
YIPaBACHUS U CITEeTMOUITTPOBAHHON WH(MOPMAIIUN O CO-
CTOSTHUM pabOTHI 00BbeKTa yripasiaeHus. s peanmzaimm
3THX TpebOBaHMIT JOKHA OBITH copMUpoOBaHa COOT-
BETCTBYIOINASI CTPYKTYpa JIOTUUECKO# 3amaund B cocTaBe
CHUCTEMBI yIIpaBJICHUSI.

CprKTypO CUCTeMbI noruvecKkoro yrnpasneHus CTaHKOM

Ana UHTerpauum B mMallMHocTpouTteribHoe NpousBofCcTBo

B npennoxeHHOW CTPYKTYpe CUCTEMBbI JIOTMYECKOTO
yrpasiaeHus (puc. 1) Ha HUXKHEM ypOBHE YIMpPaBJICHUS
BBIIEJIEHBl  CTICITUAIM3UPOBAHHBIE MOJYJIN  CUCTEMBI

yTIpaBJICHUS, 0OecTieUnBaroIIie coop W Tepenady AaH-
HBIX. DTH MOMYIN peayn30BaHbl B BUAC <«JIOKaIbHBIX
cepBepoB naHHbIX YITY», KoTOpble ¢ OMHOW CTOPOHBI
obecTieunBaloT KOHMUTYpUpOBaHe JaHHBIX W TTPOTOKO-
JIa B3aUMOJEICTBYS, C IPYroil, — MpeaoCTaBISIIOT KaHal
oOMeHa ¢ cucTeMaMu YIIpaBAeHUsI BEPXHEIO YPOBHSI.

TepmuHan CUCTEMbL VIIpaBJICHUSL (Human
Machine Interface — HMI) u 10KabHbIi cEpBEP AaHHbBIX
YITVY asasitores kiueHTamu sapa YITY B pamkax B3aumo-
JICMCTBUSI BO BHYTPEHHEIH MOJACETU CTaHKa. B cTpyKType
saapa cucteMbl UTTY BhTeneHbI:

* «cepBep daHHBIX UTTY», KOTOpBINT TIpenocTaBiseT
JMaHHBIE, OTHOCATIIECS K YTIPaBIeHUIO IBUKEHUEM: TaH-
HBIE O COCTOSTHUM TIPUBOIOB JBVKEHUSI, O COCTOSTHUU
mpoiecca oopaboOTKM IeTajieil, TaHHbIE O KOH(DUTYpaIIIu
KaHaJloB yrpasieHust U T.11. [7];

» «cepBep maHHbix [1JIK», KoTOpblii mpenocTaBiseT
JIAHHbIC O COCTOSIHWM YIpaBJCHMS IOACUCTCMOM 2JIeK-
TPOABTOMATUKHN U TUATHOCTUYECKUEC JaHHbIC.

OCOOCHHOCTBIO TIPEACTABICHHON CTPYKTYpBI Sapa
CUCTEMBI YTIPpABIEHUS SBASIETCA WCToab3oBaHne «O0-
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Maxkcum [opbkmit

et maMsITH TIporiecca», B KOTOPOH XpaHATCS TaHHbIE
mpoliecca yIpaBJIeHHUsT IBIKEHUEM, Mpoliecca yIpaBiie-
HUS DJIEKTPOABTOMATUKON M NMArHOCTUYECKNUE NaHHBIE.
TTpnMeHeHMe OOIIEN TTAMATH TIpoliecca MPeNTOCTABISET
BO3MOXHOCTh MOCTPOEHMSI TONCUCTEMBI TUATHOCTUKU
C BO3MOXHOCTbIO KOH(pUIypUpoBaHus JaHHbIX. I1pu Ha-
CTpOIiKE CUCTEMbl JUAIHOCTUKMU MOJ CIELU(bUKY CTaH-
Ka U pealiu3yeMbIX Ha HEM TEXHOJIOIMYECKUX OIlepaLuii
JJAHHbIE JMAIHOCTUKM KOH(MUIYPUPYIOTCS Ha OCHOBE
MHpopmalMK U3 pasaeisieMoil namsaTu npouecca. Ha-
MPUMEDP, MOXXHO TIONYYUTH CUTHAJBI M WHEOOPMAIINIO
n3 pasnena «annvie nutepdeiica YITY-TIJIK» o BbI-
ToJTHAeMO M-KoMaHIe 1 ee TapaMeTpax. AHAJTOTUYHO
u3 pasgena «Jdanneie Bxomos [1JIK» Moo monyduth
UHbOPMAIIIO 0 TeMIlepaType, JaBICHUN B IOICUCTEME
TUIpaBJIMKU CTaHKA U 1aXKe JaHHbIE, KOTOPbIE HAIIPSAMYIO
HE UCIIOJIb3YIOTCSl B aJIFOPUTME YIIpaBACHUS 3JCKTPOaB-
TOMATUKOM, HO YYUTBLIBAIOTCSI pU COOPE TEXHOJOruye-
CKO UJIV CTATUCTUUYECKOM MH(OPMALIMH.
TpenocrapneHne MaHHBIX CTAHKaA JJIST BHEITHWUX KITH-
€HTOB B CETH MPEITPUITHS PeaTu3yeTcsl JIOKATbHBIM CepP-
BepoMm maHHBIX YITY mo otmensHoMy ceteBomy Ethernet

WHTepdeicy. DTO TMO3BOIIET 3alUTUTL BHYTPEHHIOIO
TO/ICEeTh CTAHKA OT HeCaHKIIMOHNpOoBaHHOTO JocTymma. Co-
IJIAaCHO TpeOoBaHUAM 0e30TIaCHOCTH, Ha JIOKAIbHEBIX Cep-
Bepax gaHHbix YI1Y HacTpauBaroTcst 6paHaMayspbl ¢ HC-
10J1b30BaHuEM 3alUU(POBAaHHOI BUPTYaAbHOM YacTHOM
cetu (VPN — Virtual Private Network), nis obecneyeHust
3aIUMILIEHHOIO YIaJCHHOIO JOCTYIIA K CTAHOYHOMY 000pYy-
JIOBaHUI0 uepe3 001Le0CTY MHbIC CeTH, Harnpumep Internet.
HaGop TeXHOJTOTMYECKNX MJAHHBIX JUIS  OXHOTO
¥ TOTO X€ CTaHKa MCHSETCS B 3aBUCHMOCTH OT TIPOM3-
BOJICTBEHHOTO Tpotiecca [8, 9]. Hampumep, npu mpomns-
BOJICTBE OOJBIION TTApTUM TIPOCTBIX JeTajeil Ha ToKap-
HO-(pe3epHOM CTaHKe, HeOOXOIMMO KOHTPOJIHPOBATh
nojady Ipyrka, oCTaTOUYHbIIl pecypc MHCTPYMEHTA, BO3-
MOKHbIC aBAPUMHBIC CUTyallMU IIPU aBTOMATUYCCKOM
CHSITUU CO CTaHKa oOpaboTaHHOM JeTaiu. A Ipu obpa-
OOTKE Ha 3TOM K€ CTaHKE CJAOXHBIX JieTajleil HAabop KOH-
TPOJIMPYEMbBIX MAPAMETPOB PACLIUPSICTCS MH(bOPMALIUCH
0 TeMTIepaType y3/10B cTaHka, Temmneparype COXK, a Tak-
Xe W THGOPMAIIMOHHBEIMU COOOIIEHUSIMA O COCTOSTHUN
npoliecca 006paboTku. Taxkmm oGpaszoM, TS KaxkIoTo
Cy4asl VICIIOJIb30BAaHUSI CTAHKA COIOCTABIISIETCSI COOT-
BETCTBYIOIIICE IIPCICTABICHUE ITAHHBIX ITHATHOCTHKH
(puc. 1 610k — «[IpencrapieHue JAHHBIX IUATHOCTH-
KH»), KOTOpoe OyaeT BKJIIOYATh HCOOXOAMMbIM Ha TEKY-
1M MOMEHT HaOOp CUCTEMHbIX IIePEMEHHbIX, 3HaAYCHU I
siueek namsiTu, MHGOPMalMOHHBIX COODILIEHUIA U T. 1.

MNpakTuyeckue acnekTbl peanu3auum cucTembl
noruyeckoro ynpasnexus (Ha npumepe CTAHKA
HOKITOHHOW KOMMOHOBKM)

Jamurnoe
orpamacuue

Tepmunan onepatopa
cucremb HITY

Pe BOILBEPHAA FNOJIOBKA
BCPXHCTO cynnopTa

B@Z[YH.[I/IC MUPOBBIC CTaHKO-
CTpOUTCJIbHBbIC KOMIIAaHUN aK-

Fnaponarpon
NPOTHBOWNHKHACA

TUBHO IIPOJABUIAIOT HA PbIHOK
CTaHKOB-KOMOAiHOB, K KOTO-
PbIM OTHOCATCS M TOKApHO-(pe-
3epHBIC, 0OpadaTsIBatoIIMe TICH-
TPBI IS O0PAabOTKM CIOKHBIX
JeTanei, TTO3BOJISIONTNE BBITION-
HATH Ha OJIHOM O0OpPYTOBAHUH
38 OOUH YCTAaHOB KOMIUTEKCHEIE
TEXHOJIOTMYECKUE  OIepaluu
C MHOXCCTBOM TEXHOJOIMYe-
CKUX IlepexonoB, obecreuuBa-
J0lIME BBICOKYI0 TOYHOCTb Je-
TAICH U COKPAILLEHUE BPEMEHU
BBITIyCKa M31eanit. B KadecTBe
TIpUMepa peleHns JTIOTNUeCKOi
33749 YHCITOBOTO TIPOTPaMM-
HOTO YIIpaBJIE€HUS PACCMOTPIM
yIpaBICHHEC  3JCKTPOAaBTOMA-
TUKOI1 00pabaTbhiBAIOLIEIO LIEH-
Tpa HAaKJIOHHOM KOMIIOHOBKU

Meaann 3akum
JIEBOTO NATPOHA

I'naponarpon
winHHaen

Ieaaan 3akum
MPABOTO NATPOHA

PeBosibBEpHAA T0J0BKA
HIKHET0 CynnopTa

Puc. 2. O6pabarsisatolymii yertp HaknoHHok komnoHosku «CA 535»

CA535  (coBMecTHast  paspa-
oorka OAO «CACTA», MITY
«CTAHKHWH», puc. 2).

Coop 1 OOMEH HAHHBIMU
B CETU MEXIY WCIOTHUTETb-
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Puc. 3. Crpykrypa pasgensemosi namsT MpoLecca cUcTeMs! ypaBieHus
06PaBaTHIBALOLLMM LIEHTPOM HAKITOHHOM KOMMOHOBKM

HbIMM YCTPOWMCTBAMMU OCYILIECTBIISIETCS Ha 6a3€ OTKPbLITOrO
BBICOKOCKOpOCTHOTO MpoTokonia EtherCAT.
OO6pabaTbIBarOIIe TIEHTPHI COMEPKAT CIEMYIONINe
CPENCTBa TEXHOIOTUIECKOTO OCHAIIEHNS: peBOTbBEPHBIE
TOJIOBKM BEPXHETO M HIDKHETO CYIIIOPTOB, 3aXKKMHbBIE
MMAaTPOHBI, CUCTEMY OXTAXKICHUS MHCTPYMCHTA U CTaHKa,

CTpOKa COCTOAHUA CMHXPOHMU3aAUMUK Oepeeo KoHGUrypaumm
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Puc. 4. KoHdurypuposarue yctpolicTs snekipoasromariki

CTAHINS OXJAXICHWST W THUIPOCTAH-
1S, TPaHCTIOPTEP CTPYKKHU, 3aTINT-
HOe orpaxjeHue, CUCTeMY TOIadn
BO3IyXa, WHCTPYMCHTAJIBHBIA Mara-
3UH U CUCTEMY aBTOMAaTHUYECKOIl cMe-
Hbl UHCTPYMCEHTA U Jp. YIpaBicHuUc
MHEePeUYMCICHHbIM HabOpPOM CpCACTB
TEXHOJIOI'MUYECKOr0 OCHAIICHUS OCYy-
TIEeCTBSIETCS B paMKaX JIOTUIECKOT
sagaun YTTY u TpedyeT peamuzaiinn
psina BCTIOMOTaTeTbHBIX M -(QyHKIINIA,
B YAaCTHOCTH, JUIsT: BKITIOUEHWSsI/BbI-
KJTIOUeHUSI TPaHCIOpPTePa CTPYXKKHU
(M50, M51), 3axkuma/pazKuma aTpo-
Ha (M21, M22), OTKpbITUSI/3aKPbITUS
3alIMTHOrO orpaxacHus (M54, M35),
yIpaBICHUs IICPEXBATOM JCTaJIM IIPO-
tuBownuuaeaem (M75) u ap.

OOMeH MJaHHBIMU MEXIy TIpO-
TPAMMHBIMU ~ MOIYJSIMUA  CUCTEMBI
YIIpaBJIeHUsT W amapaTHBIMK BXO-
JaMM/BBIXOJAMH pealn30BaH Ha OcC-
HOBe pasznessieMoit (miu oOleit) 1a-
msatu npouecca (puc. 3). Ctpykrypa
pa3zneaseMoi NaMsSITU COACPXKUT Clie-

JyIol1Me pa3ae/bl: 1 — obaacTb peaav3anuu uHTepdeiica
NC-PLC, 2 — BHyTpeHHssl namsTh MporpaMMHO-pea-
JIN30BAHHOTO KOHTpoJIepa, 3 — 00JacTh OTOOpaKeHUS
aTnmapaTHBIX BXOJIOB/BBIXOAOB, 4 — 00JIaCTh CUCTEMHOI
wHGoOpManM, 5 — 0o0acTh YIpaBJIeHUs TBUTATEISIMM,

6 — 06JIacTh MPIMOTO JOCTYIA K «0a-
cKaruiepaM», 6 — pe3epBHast 00JIaCTh.

J1s1 oOMeHa JaHHBIMM € anmapar-
HbIMM YCTPOICTBaAMU BBOJa/BbIBOAA
KCIMOJb3YETCs1 IIPOCTPAHCTBO I1aMsi-
T CO ClEAyIOLIEeH aapecauuvent: mis
Bx0J0B — ¢ 204800 Gaiita mo 255999,
JUTST BBIXOJOB — ¢ 256000 Oaiima
no 307199 oatita. Kaxknapiii u3 aTux
YYACTKOB JIOTIOJTHUTETBHO pasfeieH
Ha yJacTKH, KOTOpBIE COmep:KaT JaH-
Hble OT Pa3IMYHbIX TUIIOB MopyJeci
BBOJA/BbIBOIa, TaKUX KaK AUCKPET-
HblC M aHAJOTOBbIC BBOJIbI/BbIBOJbI,
BXO/lbl MHKPEMEHTAJILHOIO HKOAEPA.
OauH pa3 B TakT pabOThI LIMKJIA JIOTU-
YeCKOTO YIPABICHUST TIPOU3BOIUTCS
YTEeHWE BXOMOB, BBITIOJHEHWE AaJTo-
pYTMAa YIpaBIeHNS U 3aTUCh BEIXOIOB
13 pasfenseMoil TaMITH Ha aImapar-
HBIe ycTpoiicTBa. [1pu 3T0M IIporpam-
Ma JIOTMYCCKOrO YIIPaBJICHUS MOXKET
o0palIaTbCsl TOJILKO K pasiciseMoid
[aMITU M HE MMEET IIPSIMOro J0CTya
K MOJyJIsSIM BBO/Ia/BbIBO/IA.

B xoje BHITTOTHEHUST paboT ObITa
chopmMupoBaHa  TaOnMIla  OTHCa-
HUS CUTHAJIOB 3JIEKTPOABTOMATHKI
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MOHUNTOPHNHI COCTOSAHMA TTPOMBILLIIEHHOTO OBOPYOOBAHINA

n nx aapecanm B pa3Z[C.T[HCMOI71 nmaMAaTn, KoTtopad mcC-

noJib3oBajlaCchb  JJIAd KOH(bI/H‘ypI/IDOBaHI/IH anrmapaTHbIX

YCTPOWICTB BBOJa/BBIBOZA B PEeMAaKTOpPe IIPOrpaMM JOTH-
yeckoro ympasiaeHus (puc. 4). Kondurypaiumss cocrto-
UT U3 YCTPOMCTB U CJIOTOB, KaXKIbliA CIOT COOTBETCTBY-

eT ONHOMY CHUIHaJly U3 TaOJuibl OIMCAHUS CUIHAJIOB.
IIpyn KOH(pUrypUpOBaHUU CAOTOB YKA3bIBACTCSI UX alpec
M YUCJI0 OUT, 3aHUMAEMbIX B pas3/Ie/isieMOi NaMsiTH.

3akniouenme
AHaIM3 CUCTEM JIOTMYECKOTO YTIpaBIeHNsT TToKa3al,

yto tunoBbie pyukmmm TJIK, Soft-PLC n PAC B mon-
HO#l Mepe He COOTBETCTBYET BCEM acIleKTaM KOHIIEI-
uuu Industry 4.0. g pacuuupenusi ¢pyHKILUIL Jgoruye-
ckoii 3amayu cucrem YI1Y npemioxeHo mnpumMeHeHUe
MoAyJieil JOKajbHbIX cepBepoB aaHHbix YIIY, koto-
pble 00CCIICYMBAIOT B3aMMOACHCTBUE C SIAPOM CHUCTEMbI
Y TIPEIOCTAB/SIOT JaHHbIC TSI KIMCHTOB YPOBHS yIpaB-
JICHUST TPOM3BOACTBOM. OCOOCHHOCTBIO TMpPEACTaBJICH-
HO# CTPYKTYpHI snpa cucteMbl UITY saBisieTcss UCTIONb-
30BaHWE pas3feligeMoil TaMATH TTpollecca, B KOTOpOWf
XpaHsTCd JaHHBIe Ipollecca YIpaBIeHUs IBIZKEHUEM,
IaHHBIC IIpoIlecca YIIPaBICHUSI 3JICKTPOAaBTOMATHKOM,
JMArHOCTUYCCKUE JAaHHbIC CUCTEMbI U JIP.

IIpakTuyeckue acnekThl MCIIO/Nb30BaHUS OOLLICH I1a-

MSITU IPOLIECCa B SIAPE CUCTEMbl YIIPaBJACHUS OIIMCAHbI
Ha NpUMEpe CUCTEMbI yMpaBJieHUs1 00padaThIBAOILIUM
IIEHTPOM HAaKJIOHHOI KOMITOHOBKM. Hamnuue o0ie-
JIOCTYITHOW CTPYKTYPUPOBAHHOW 00JIaCTH MaMsITA BHY-
Tpu nipotiecca UTTY u criennmanmu3mpoBaHHOTO Tporiecca
JMUATHOCTHKM TO3BOSIET 3G (GEKTUBHO pellaTh 3aaauy
MpeoCTaBICHUS NaHHBIX ¢ HIDKHUX YPOBHEH yIpaBliie-
Husl, paboTaloUIMX B pexXHME PeaJlbHOIO BpeMEHMU, s
VPOBHE yrpaBjeHUs [IPOU3BOACTBOM, YTO SIBJISICTCS Bbl-
MOJIHCHMEM psiia CYLLECTBCHHBIX TPCOOBAHUI B paMKax
koHuemnumu Industry 4.0.
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