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KomnnexkcHas cuctema

ynpasneHus Ang nopTos
M )Kene3HOAO0pPOIXKHOro

TPOHCNOPTa
NMPOMBbILLJIEHHBbIX NPEeANnPUATUNA

leHHammi besyknanHukos

B cratbe npepcraBneHa KOMMAEKCHAs CUCTEMA YNPABNEHMS fBMXEHMEM NOE3A0B AN NOPTOB
M XenesHOA0POXHOro TPAHCMOPTA NPOMbILLNEHHLIX NpeanpuaTid. OHa NpegHasHavyeHa

[J11 KOHTPONS M YNPOBAEHUs CTPENKAMM, CBETOPOPAMM, PESIbCOBBIMM YHACTKAMM,
BArOHHBIMM 3AMEASIMTENSIMM, MAPKOBOM CBA3bIO, cMcTEMOM BecnepeboHOro NUTaHms

M APYTMMM OBBEKTOMM Xene3HOAOoPOXHbIX cTaHuMiA. OnMcaHbl APXMTEKTYPA U CTPYKTYpa
cucteMbl, €€ GyHKUMOHMPOBAHKUE, 0COBEHHOCTM NPOEKTUPOBAHMS U NEPCNEKTMBbI PA3BMUTHSL.
PaccmoTpeHbl NpoekThl N0 MOAEpPHM3ALMM M CO3AAHMUIO CUCTEM OBTOMATM3ALMM NOABLE 3AHBIX
nyTei yronbHbix TepmuHanos nopra Yere-Jlyra (r. Kuurucenn) u Bocrouroro nopra (r. Haxogka).

UcTtoPus CO3AAHMUSA CUCTEMBI

B 2002 rony ¢dupma Siemens mpemio-
xuna npeanpustuio 3A0 «ACK» («AB-
TOMATU3UPOBAHHBIE CHUCTEMbI W KOM-
IJIEKChI») YUaCTBOBATh B PEKOHCTPYKIIUU
yrosbHoro TepmuHaia OAO «BocTouHblit
ropt» B . Haxomake. MimMest OIBIT IPOMBIIII-
nenHoro BHeapeHusa I1JIK SIMATIC,
CIIELMATUCTI MPEINPUSATUST pa3paboTa-
JIM, U3TOTOBUWJIM W BBECJIW B IKCILIyaTa-
M0 CUCTEMY MMKPOIIPOILECCOPHOIA
nentpanusamnuu (MIIL]) yroabHOTO

Mopr Yere-flyra

TepMmuHaiaa. OcHoBoil cucrembl MIILL
cTajq TPOTUBOABAPUIHBIM KOHTPOJIED
SIMATIC S7-417H/F, umelomuit npa
HE3aBUCUMBIX TIpolieccopa (OCHOBHOW U
pPE3epBHBIN). AJITOPUTMBI TPOTPAMMBbI
KOHTpOJIJIepa pa3pabaThiBajCh BMeECTe
CO CHEIUAIMCTAMU M3 UHCTUTYTA «[laib-
TUIIPOTPAHC» M CIIYKOBI OKCILTyaTalluu
CUb (curHanuzaiusi, HEHTpaJIU3alus,
0JIOKMPOBKA) yrosibHOTo TepMuHaia OAO
«Boctounslit mopt». B pesyasrate Hanum
CBOE BOILIOIIEHNE HOBBIE CXEMATUICCKUI

¥ OJIOYHBIN TUIAHBI CTAHIIMK, aJITOPUTMBI
CHLDb (B COOTBETCTBMU C TUIIOBBIMU pe-
menusimu MPLI-13); B COOTBETCTBUU C
TpeOOBaHUSIMU O€30TIACHOCTH, TIPUHSIThI-
MU Ha POCCHUMCKHX 3KEJEe3HBIX T0pOTax,
OBbLT pacIIMpPeH COCTAB HAIOJBHBIX YCT-
POWCTB (B OCHOBHOM CHUTHAJIbHBIX CBETO-
¢opos). B ocHOBY nporpaMmmbl KOHTPOJI-
Jiepa JIETJIM ¥ CXeMaTUYeCKHUe IUIaHbl, U
aJTOPUTMBI, U TpeOOBaHMST 6€30TTACHOCTH
(CocTaB HAIOJIBHBIX YCTPOMCTB TAKXKE OT-
paxEH B CXeMAaTMUECKUX IuiaHax). Takum
obpazom, B teuenue 2002—2003 romor
OblTa pa3paboTaHa ¥ BHEIpEHa CUCTEMa
MITLI, koTopasi KOHTPOJUPYET U YIpaB-
JISIET TIPOLIECCOM TTEPEMEIIICHUS TTOIBIXK-
HOTO COCTaBa M oOecrieurBaeT Oe3orac-
HOCTb TIO€3IHBIX MAaHEBPOB ITyTEM aBTO-
MaTUYECKOTO 3alaHusi MaplIpyTOB U
yIpaBJICHUsI CTPEJIKaMU M CBETOhOpaMU.
OObeKTaMM KOHTPOJISI U YIIPaBJICHUS CU-
creMbl MITLL sBastioTest crpenku (32 1iT.),
cBeTo(opsI (42 1IT.), PeJILCOBBIE YYACTKU
(98 1rt.), Baronnbie 3amenutesu (30 mT.),
KOMITPECCOPHI (5 IIT.).

B 2004—2005 ronax nposeneHbl paboTb
10 MOJIEPHU3AIIMN MEXaHU3MOB YTOJIbHO-
ro TEPMUHAJIA: KOHBEUEPOB, peKJlaiime-
pOB, BAroHOOIPOKM/BIBATEICH W Jp.,
CO3/1aHa COBPEMEHHasi CUCTeMa YyIpaBlie-
HUSI YIJICTIOTPY30YHBIM KOMILIEKCOM.
B 2008—2009 romax mopepHU3UpPOBAHA

www.cta.ru

CTA 3/2011



CUCTEMHASA I/IHTEI'PALI,VIﬂ/)KEJ'IE3HOD,OPO>KHbH;1 TPAHCMOPT

Llixach cepeepa
KommyTaro, TXFX onrosonoxgnnsin TX/FX
Cetb Fthernet ITP BepxHero ypoBHs ; ;)i A Kabeslb
TITTIIiAE / % /
NMynbT ,/ / na3meHHbIe NaHenu
/ Bnoku
6ecnepe6onHoro
nUTaHnA
Pa6oyee mecTo
Muranue ~220 B | I (— npcrpammamp/

JlagepHsi Bnok
npuHTEp Gecriepe6oiHoro

nuTaxHna

(CHOBHO Pesi Euﬁ
=

Kommytatop

it XX
——— 4 a6enb =,
L — D_/ CP1613

,

Muranme ~220 B

TMoneBoi YpoBEHb (PENbCOBbIE LENM, CTRENKHY, CBETO(OPDI,
3amepnuTENH, KOMAPECCOpbI)

- ¥

l Llixathbl pacnpeaenésHoi neputhepumn l i S
Y VzonupytoLume
SIMATIC ET200M SIMATIC ET200M SIMATIC ET200M SIMATC ET200M TPaHchopmaTops!
[lga npotjeccopa 28 AARAAe 2K AAAARAA A Lo Lo L
e i O | |t b
OcHosHoit PROFIBUS-kabens ﬁ B0kt
Pe3epatbii PROFIBUS-Kaoens 8 I8 1 6ecnepe6oitHoro
. > NUTaHs NONEsOro
ggsﬁgpeﬁoﬁ S YCTPOWMCTBA CONPRXEHNs VCTDKMCTB& conprxexus Vcrpomcma CONPAXKEHNA | 4 yDGBHH
HOTO MUTaHN \
KOHTOANEPE U LIJKad)O&:(] ABP @
L PacnpeseneHHoi nepuchepun < >
[ 7] 1 1 Ip — -
* <L ka6 J50 J0
[ Likach i i |
;l ‘;Kaﬁensub«emaccu
£ Ongep Ougep

Puc. 1. CrpyktypHas cxema MIL| OAO «BocTou4HbIi nopT»

CUCTEMA YIIPaBJICHUA W BU3yaJIu3allun
MITLI (cepBepbl 0a3 TaHHBIX U ABTOMATH -
3UpOBAHHBIC pabouue MecTa JIUcIeTyepa)
IJISL YBEJIMYEHUST 00BEMOB M BPEMEHU
XpaHEHUsI apXMBOB JaHHBIX MO paboTe
MIILL ¢ oTHOBPEMEHHBIM YMEHBIIEHUEM
MHTEpBala BPEMEHM apXUBUMPOBAHUS, a
TakKe pa3paboTaHbl OTYETHBIE (DOPMBI TTO
pabore ctanumu. Ha puc. 1 mpeacrasiena
crpykrypHast cxema MIILL OAO «Boc-
TOUHBIU TTOPT».

B 2010 romy misi OAO <«BocTouHbIi
IOPT» BBITMIOJHEH 1-i1 5Tamn paboT 1o rne-
pPEBOMY CUCTEMBI KOHTPOJISI PEIbCOBBIX
Lereil Ha cuctemy cuérta oceil. Jlatuu-
KaMu cu€Ta oceii 000pyIOBaHbI CTPEIKUA
(2 mt.), cBerodopsl (3 MIT.), PeTbCOBBIC
yuactku (10 mT.). DTO MO3BOIWIO 3HAUM-
TEJIbHO TOBBICUTh HANEXKHOCTH PAaOOTHI
y4acTKa TOPKM MO COPTHUPOBKE BAarOHOB
BCJICJICTBME YXOja OT CTApOil CHCTEMBI
KOHTPOJISI PEJIbCOBBIX LENeil U CcOo3aaI0
BO3MOXHOCTb JIMCTAHIIMOHHOTO KOHTPO-
JIsT 32 TIEPEMEIIIEHUEM KaXI0ro OTACIbHO
B3SITOTO BaroHa M JJOKOMOTHBA 110 JIaHHO-
MY YUYaCTKY.

B 2008 romy crienimanvuctaMu WHXeHEP-
HO-TexHu4ecKoro mpeanpusitus «ACK»
COCTaBJICHO TEXHMUYECKOE 3alaHue, KOTO-
poe ytBepxkaeHo OAO «Poctepmunai-
yrojib», U paspaboraHa cucrtema MIILL
YTOJBHOTO TepMUHAJA TIOpTa YCTh-Jlyru
(r. Kunruceni). O0beKTaMu KOHTPOJISI 1
yrpaBiaeHust 3Toil cucteMbl MITLL siB-

JITIOTCSL cTpesiku (25 mT.), cBeTOdOpHI
(37 mt.), pesbcoBbie ydactku (39 1mt),
TOPMO3HBIC YIIOPHI (4 1IT.), 000TpeB CTpe-
JIOK, aBTOMAaTHYeCKast Iiepees3aHasi CUrHa-
JIM3alKsl, yBsi3Ka CO CTaHLIMEN MpUMBbIKa-
Hus, yBsi3ka ¢ ACY OCHOBHOIO TEXHOJIO-
I'MYECKOro Iporecca, 0JOKMPOBKa, CBsI-
3aHHast ¢ pabOTOM BCIIOMOTaTeIbHbIX Ma-
IIMH M MEXaHMU3MOB, MapKOBasi CBSI3b U
OIoBelIeHue Mo craHiuu. Yacth padoT
Ha YCJIOBUSIX CYOMOApsiia BBINOJHSIA
dupma «Jloruka». KoHTposb peabCOBBIX
YYaCTKOB OPraHW30BaH C IPUMEHEHUEM
obopynosanusi dupmsl Frauscher, B yact-
HocTU oceBbIx jlaTunkoB RSR180, ynos-
JIETBOPSIIONTUX TPEOOBAHUSIM TT0 Oe301ac-
Hoctu SSAS/SIL 4. B nopry Ycre-Jlyra
BHEJIpEHA allaparypa CTaHIMOHHOM
JIBYXCTOpOHHEH napkoBoii csizu CATIC-
MII. Ona noctpoeHa 1o 1mudpo-aHamo-
TOBOMY IIPUHIIMITY, COYETAIOIIEMY B cebe
MPEeNMYIIECTBa IU(POBOTO YIIPABICHUS
U 11udpoBON KOMMYTAIIMM KaHAJIOB C
TIPOCTBIM N HEIOPOTYM OKOHCYHBIM aHa-
JIoroBbIM OOopyrnoBanuemM. B 2009 romy
BCE OTU pabOTHI OBUIM YCIIEUIHO 3aBep-
LLIEHBI.

ITo JIOITOJIHUTECJIbHOMY COTIJIAIICHUIO C
3aKka3zuukoM B 2010 romy mpoBeneHbI pa-
OOTBI TIO CO3/TAHUIO CUCTEMBI COTTPOBOXK-
JIeHUsT U yd€Ta TIOJBMKHOIO COCTaBa Ha
JKEJIE3HOJOPOXHBIX — MYTSIX  CTAHLIMU
VYroapHbIN TepMUHAT B TIOPTY YcTh-Jlyra.
Cucteme ObuTO naHO HasBaHue MPC-

ASC wu npucBoeH Homep Bepcuu 1.0
(MPC-ASCI1.0). Ona peanu3oBaHa Ha
0a3e paHee yXe BHEIPEHHOW CUCTEMBI
MITLI, 1OCTPOEHHOI Ha KOHTPOJLIEpaxX
S7-400F (cucrema 6e3011acHOTO yrpaBJie-
Hust) cemeiictBa SIMATIC dupmsr Sie-
mens, ¥ CUCTEMBI CUETA OCEI U MHTETpuU-
poBaHa ¢ MH(OPMAIMOHHO-JIOTUCTHYC-
ckoii cucremoit ILSAR dupmer Soft-mas-
ters. B pamkax corjanieHust ObLIA BBITTOJI-
HEHBI TIPOEKTHBIE PAOOTHI 110 CO3TAHUIO
paboueil JOKyMEHTAIlMu U TIPOTPaMMHO-
ro obecrieueHust, KOMILICKTAIUs, M3rO-
TOBJICHUE, TECTUPOBAHNE OOBEKTHO-OPU-
E€HTUPOBaHHBIX u3neauit B 1exe «ACK»,
9JIEKTPOMOHTAXHbIE PAOOTHI HA TUIOMIA-
K€ 3aKa34MKa, MyCKOHAJIa0YHbIe pabOThI
Y BBOJI CUCTEMBI B DKCILIyaTallMIoO, a TaK-
Xe €€ rapaHTHiiHOe COIIPOBOXJIEHUE W
obyyeHue repcoHaa.

CTPYKTYPA
cucTembl M
U UCNOJNB3YENM
TEXHUYECKME CPEACTBA

Cucrema MPC-ASCI1.0 mpencrasnsiet
CO0OM OTKPBITYIO aBTOMATU3UPOBAHHYIO
CHCTEMY YIIPABIEHUSI, ITOCTPOEHHYIO Ha
0a3e MPOMBIIUIEHHBIX CTAHAAPTOB U CO-
CTOSIIIIYIO M3 HECKOJILKUX YPOBHEMH aBTO-
matu3aumu. Ha puc. 2 npuBeneHa e€
CTPYKTypHasi CXeMa.

Cucrema sneKTpocHabXxeHus
Cucrema 2J1IeKTPOCHAOXEHUsT TpeaHa-
3HAUeHa UIsT O0ECIIeUCHUs rapaHTUPO-
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YcnoBHbie 0603Hayenua: I0M — skpanbl o6uiero nonbsosanus; UBI — ucrouxuk becnepe6oitHoro MOXHBIM 3JIEKTPOMATrHUTHBIM TTIOMEXaM U
nutanus; CPB — cTaHuus pasrpysku BaroHos; KBM — nepexntoyarens KVM (knaBuatypa/Bupeo/mbilsb). MAaKCUMAaJIbHO 3aIMILEHBl OT BHEUIHUX
Puc. 2. CrpykTypHasa cxema cuctembl MPC-ASC1.0 Bo3neiicTBUil. OHU YCTOMYMBHI K BO3MICH-
CTBUIO TaKUX (DAKTOPOB, KaK 9KCTpeMallb-
BAHHOIO MMUTAaHUS OOOPYIOBAHUS Ha- Ha JPYTUX YPOBHSIX U B CHUCTEME ODJICK- HBIE TEMIIEPaTypbl, CBEPXCWJIbHBIC BUO-
ITOJLHOTO YPOBHS U 6ecrepe0oitHOoro nu- TPOCHAOXEHUsI, UCIIOIB3YIOTCS IKa(hbI panuu, a TakKe pa3HOOOPa3HbIe AIEKTPO-

TaHUSI YCTPOWCTB, BXOMSAIIMX B COCTaB kommnanuu Rittal. HemocpenactBeHHoe MAarHuUTHBIC TIOMEXU, BBI3bIBAEMBIE ATMO-
MIIL. BBon mutaHusi OCYIIECTBIISIETCS yIpaBjeHMe CTpesikamu, cBeToopamMu u chepubiMu paspsiiamu, K3 B TaroBoit

OT IBYX He3aBUcUMBIX ¢duaepos. Llkad KOHTPOJIb TOJOXEHUN CTPEJIOK OCy- CETU WU B LEISIX CWJIOBON 2JIEKTPOHUKU
MUATaHUs 00ecIieunBaeT TICPBUYHYIO I'PO- IHICCTBJISICTCA peﬂeﬁHbIMH cxeMaMm Ha TSATOBBIX €AMHUILL BBICOKOCKOPOCTHBIX ITO-
303alUTy, ABTOMAaTUYECKUIA BBOJ pe3ep- OCHOBE peJie MepBOro Kjaacca HamEXHO- e310B. Pabora 1aTYMKOB HE 3aBUCUT OT
Ba (ABP), KOHTpO/Ib M30JSLIMUA TTUTAIO- ctu. PeneiiHble ¢XeMbl HE BBITIOJHSIOT OKpYXalollei Ccpeibl U OT CONPOTUBIIE-
LIUX LETei U pacrpeieseHue muTaole- Jjornyeckux (byHKIM, a UCIONb3YIOTCS HUs Gautacra.
rO HaIpsKEHUs 10 ToTpeduTesisiM. B co- TOJILKO Kak 0e30TacHbIe DJEMEHTBI CH- JIns aBTOMAaTUYECKOTO OTOBEIIEHUSI
CTaB CUCTEMBI 2JIEKTPOCHAOXKEHUSI BXO- JIOBOM KOMMYTAlIUU. MOHTEPOB TTyTH O HAOpPaHHBIX MapIIPyTax
IIUT UCTOYHUK OecriepeOOHOro muTa- Jlnsi KOHTPOJIA HaJu4Msl TOABMXKHOTO U JUISL peajin3alluy JBYXCTOPOHHEN Tap-
Hust. CxeMa KOHTpOJS 2JIeKTpOocHaOxke- COCTaBa Ha KOHTPOJUPYEMbBIX PEJIbCOBBIX  KOBOW CBS3U MOXET OBITh MCITOJH30BAHO
Hust cpencts MITLL mokazana Ha puc. 3. yJacTKax MCIIOJIb3yeTcs 000pyIOBaHUE Ha BbBIOOp oOopymoBanue CJHITC-MI]
Frauscher. PesiibcoBbIe JaTYMKU IJIEKTPO- dupmbr «BJITE3A» unu obopynoBaHue
HwxHui ypoBeHb ynpasneHus MarHUTHOTO JEWCTBUSI OOHApPYXXMBAIOT ¢upmsbl Inter-M. Anmapatypa nocrpoeHa
Hwxuuit ypoBeHb yIipaBjieHUsT TIpe- rpeOHU KOJieC TIONBMXKHOTO COCTaBa, Ha Mo mudpo-aHaaIoroBomy rpuHiuiy. [Tpu
HA3HA4YCH IJId 060[)3 CUTHAJIOB O TCKY- OCHOBE Yero CYETYNKU CUCTEMBI oacyu- WHTErpanumn CHUCTEMBbI OIIOBCIUICHUA B
IIEM COCTOSIHUM W BBIJAYU CUTHAJIOB TBIBAIOT YMCJIO BOLIENINNX HA YYaCTOK U MPC-ASCI.0 Bce 271€eKTPOHHBIE YCTPO-
yIpaBJICHUs] HAIOJbLHBIM 000PYIOBaHU- BBIIIEIINX C HeTo oceid. [1o mokazaHusimM cTBa 00pabOTKM MHGMOPMAIIMU yCTaHAB-
eM. DT (DYHKIMU BHITIOTHSIOT IIKa(bI CUETYMKOB, PACIOJIOXKEHHBIX Ha KOH- JIMBAIOTCS JIELIEHTPAJIM30BAHHO B pacripe-
pacripeieIEHHON Tiepudeprur KOHTPOJI- KPETHOM y4JacTke, hopmupyercs:i uHGpop- JICIUTEJIbHBIX IKahax UM B MECTaX C 3a-
Jepa u yctpoiictBa comnpsikerus: (YCO) Malusi O TOM, 3aHSIT OH WM CBOOONEH. HIUIIEHHBIM TTOCTOBBIM 000PYTOBAHUEM.
C HamoJIbHBIM 0OopynoBaHueM. B mika- JIOMOMHUTENBHO K 3TOMY B CUCTEMY Tie-
¢dax HUXKHETO YpPOBHS YCTaHOBJIEHA penaércss uMHMOpPMALMS O COCTOSIHUU CpenHuii ypoBeHb ynpaBneHus
CTaHLIUSl pacnpeaeéHHON Tepudepun obopynoBaHus cyéta oceil (puc. 4). OTOT ypOBeHb YIIpaBIeHUs TIpeIHA3HA-

Siemens, COeIMHEHHAS] ¢ KOHTPOJLJIEPOM BbICOKOITPOM3BOAUTEIBHBIC PEIbCOBBIC yeH s peanusanuu anaroputMoB CLIb
nmo uHrepdeiicy PROFIBUS DP. Ha  pgaTyuku, WHCTONb3yeMble B CHCTEME, Ha OCHOBe MHMOpPMAIUKU, COOPAaHHON Ha
HUXKHEM YPOBHE CUCTEMBI, TaK XK€ KakK 1 [IPAKTUYECKX HEBOCIIPUMMUYUBBI K BO3- HUXHEM YPOBHE CHCTEMbI, B COOTBET-
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Puc. 4. Annaparypa cucrembl cyérta oceii

CTBUM C 3aTaHUSMM, TIOCTYIAIOIIUMU C
BepxHero yposHs MIILL, u TpeboBaHus-
MU 110 6e3omacHocTU. JlaHHble GyHKIUU
BBIMOJTHsIET KoHTposiep SIMATIC S7-
417H/F, ceprudunupoBaHHbBIA MO Ha-
NEXKHOCTU M 0OE30IMaCHOCTH MO Kilaccy

AK4 (MIILL rmomxbe3mHBIX TyTeil Mpo-
MBIIICHHBIX TIPEANPUATHN, JUIsT 00BIY-
HBIX TPY30B) MEXX/YHAPOIHOIO CTaH1apTa
DIN V 19250/ VDE 0801. Iporpammupy-
€MBIil JIOTUYECKUIT KOHTPOJUIEP CUCTEMBI
MIILI moka3aH Ha puc. 5.

Cucrema MPC-ASCI1.0 wucnois3yer
MPOrpaMMUpPYEMbIe KOHTPOJUIEPBI CEPUU
S7-400F B cBsI3u C TOBBIIIEHHBIMU TpPE-
0OBaHMSIMU K 00ECIIEUEHNIO HAIEKHOCTH
1 Oe3omacHOCTH. 3amavyeil KOHTpoJUIepa
SIBJISIETCSl YIIpaBJIEeHWE TIPOLECCAMM, KO-
TOpBIE TMPU HEOOXOAMMOCTH JIOJKHBI
OBITh TIPUBENEHBI B OE30M1ACHOE COCTOSI-
Hue. be3onacHoe cocTostHuE B cllydae oT-
Ka3a JIOCTUTaeTCsl C TIOMOIIbI0 (PYHKIIMIT
obecrieyeHrst 6E€30MMACHOCTH KaK B arra-
paTHOM, TaKk ¥ B IPOTPaMMHOM oOec-
neyeHun. DyHkiuu obecrieueHus 6e3-
OIACHOCTH BBITIOJHSIIOTCS TPOrpaMMU-
PYeMBIM KOHTPOJUIEPOM, YTOOBI BEPHYTH
cucTeMy B 0€30M1aCHOE COCTOSIHME WJIN
COXpaHUTh €€ B 0E30MaCHOM COCTOSIHUM
IIPY BOBHUKHOBEHUY OIMACHBIX CUTYAI[UH1.
DyHkiuu obecriedeHuss HaAEKHOCTU
BCTPAaMBAIOTCSl B OPMEHTUPOBAHHYIO Ha
obecrieueHre 0OE30TIACHOCTH TPOTPaMMy
TOJIB30BATE/Is B LIEHTPAJIBHOM IPOLIECCO-
pe ¥ B MOJLY/IM BBOJIA/BBIBOJIA TIOBBILICH-
Hoil Oe3omacHoctu. Cucrema MPC-
ASC1.0 cocTouT 13 CIEAYIONINX anmapar-
HBIX KOMIIOHEHTOB, YIOBJIETBOPSIOILINX

NoHipo it cpada
€ sETOMBIMOCION

ETO 1(XF 1-XF4)
ETO2{XF31-XF60)

ETO3(XF1-XF5)

Puc. 5. lporpaMmmupyembliit Noru4ecKui

KoHTponnep cucrembl ML

TpeOOBaHUSIM 0E30MMaCHOCTU: IIEHTPAJIb-
HOe TmpoleccopHoe ycrpoiicto (LIITY),
CHUTHAJIbHBIC MOJIYJIM BBOJA/BBIBO/IA IO-
BBILIEHHOM Oe3omacHocTu (F-SM), nnd-
pPOBBIE MOIYJIM BBOJA UM BBIBOIA TIOBBI-
MICHHOM 0€30I1aCHOCTH C IMArHOCTHYe-
CKHM TIPEPBIBAHUEM.

BepxHuii ypoBeHb ynpaBneHus
BepxHuii ypoBeHb yIpaBieHHST TIpem-
HA3HA4YCH I BU3yaJIM3allMy IIpolecca
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UCTeMbl ypaBneHus

Puc. 6. I'nasm;e om-u; C o
pabOTH TEPMUHAA, YCTAHOBKYU MaplIipy-
TOB TIEPEIIBMXKEHUS TI0€3710B U BAarOHOB,
BBIIAYM aBAPUMHON M TIPEILYPEANUTEIb-
HOUM CUTHAIM3AIUK TIPYU BOZHUKHOBEHUH
HEUCTIPAaBHOCTE, a TaKxKe Ui 00padoT-
KU, apXMBUPOBAHMS U TPOTOKOJIUPOBA-
HMs UHMOPMAIK O pabOTe CTAaHIIUM.

B coctaB BepxHero ypoBHsi ACY Bxo-
IISIT aBTOMATU3UPOBAHHBIE paboune me-
cra (APM) omepatopa (pabouee u pe-
3epBHOE), mKad cepsepa, LCD-naneaun
001Iero ToJb30BaHust, pabouee MecTo
unxenepa CLLb (ripu HEOOXOIUMOCTH —
U Ipyrre KOMITBIOTEPHI YAIEHHBIX TI0JIb-
30Bareseit). [IBa cepBepa, BKIIOYEHHBIX
o texuosnorun SIMATIC WinCC Re-
dundancy, paboTaloT napauieJibHO U BbI-
MOJIHSIOT (DYHKIMK paboOYero v pe3eps-
Horo APM. B cocraB mikada cepsepa
BXOISIT CUCTEMHBIE OJIOKM CEpBEPOB U
APM, KVM-niepekiiouaresib, UCTOYHUK
OecrepeOOHOro MUTaHUsI, CeTeBOE 000~
pynosanue s opranusamuu JIBC Bepx-
Hero ypoBHsI 110 Tipotokoiny PROFINET,
CHUCTeMa BEHTUJISIIMU ¥ KOHAMIIMOHUPO-
BaHusi. C MOMOIIIBIO TIPOrPaMMBbI «APXUB
CTaHIMW», HE MeIIasi onepaTopy, Ha pe-
3epBHOM paboueM MecTe MMEeTCsl BO3-
MOXHOCTb TNPOCMOTpa MHGOPMAUU O
paboTe CTaHIIMU 32 ONPEIeIEHHBIN MPO-
MEXYyTOK BPEMEHU B TIPOILIOM C WH/IU-
Kaluei Bcex MPOM3OILICIIINX TIepeIBU-
JKEHUI TTOIBUXKHOIO COCTaBa, ACUCTBUM
ornepaTopa, aBapuHBIX M TIPEIyIpe/in-
TEJIbHBIX COOOILIEHU.

OnucAHME
®YHKLMOHMPOBAHMUSA
CHCTEMBI

JInst yripaBjieHUsI CTpeJIKaMu M CUTHA-
JIJaMHu, a TaKKE I KOHTPOJIA X COCTOA-
HUA B IOMCIICHUN JCXYPHOTO IO CTaH-
IIMA YCTAHOBJIEH arlmapar YIpaBIeHUs

APM omnepatopa. Anmnapar ynpasjieHUst
TPEICTABIISIET COOOI 1BA KOMILIEKTA arl-
rmapaTypbl (OCHOBHOW M pE3epBHBIN) B
CcOCTaBe KOMIIBIOTEpPA C KJIaBUATYpOW,
MaHUMIYJISTOPOM  MBIIIb, ILIBETHBIMU
IJIOCKMMHM MOHUTOpPAMU U TIeYaTaIOIIUM
ycTporicTBoM. B ciryuae oTkaza OCHOBHO-
ro paboyero Mecra JeXXypHOTO I10 CTaH-
MU paboTa MPOI0JIKAETCS C PE3EPBHOTO
paboyero mecra 10 YCTPaHEHUS HeHC-
MpaBHOCTE! Ha OCHOBHOM. J1J1s1 paGoThI C
APM nexxypHOMY 110 CTAHIIMM WJIM OTle-
paTopy HEOOXOIMM MUHMMAJIbHBIN Ha-
BBIK pabOThI HA TEPCOHATIBHOM KOMITbIO-
tepe. IlporpammHOoe  oOecrieueHUe
WinCC 1o3BoJisieT OTKPbIBATh CXeMAaTH-
yeckoe M300paxeHue CTaHUMU C T0-
€3[IHBIM TTOJIOKEHUEM, OTPAXKAIOIIEE CO-
CTOSIHUE PA3JIMUHBIX OOBEKTOB YIpaBJie-
HUS1, OCYLIECTBIISATh yIIPABJICHUE ABUXKE-
HMEM, a TaKXKe I0JIy4aTh HEOOXOAUMYIO
st 9Toro uHdopmaiuoo. M3MeHeHue
COCTOSTHUSI OOBEKTa MOXET OBITH IPO-
M3BEIEHO MYTEM I0aYM COOTBETCTBYIO-
el KOMaHIbl MPU IOMOIIM MBIIIN C
Y4ETOM TOE3/IHOM OOCTAHOBKU U COCTOSI-
HUSI KOHTPOJIMPYEMBIX 00BEKTOB. B 0k-
HaX OTOOpaKeHWsI IyTEBOIO Pa3BUTHUS
BBICBEUMBAETCS MHEMOHMYECKUI IUIaH
JKEJIE3HOMOPOXKHBIX IMyTel CTAaHIUMU U
myteit npumbikanusi. Korma mosb3oBa-
TEJb TEePEIBUTaeT Kypcop MBIIIU I10
OKHY, Kypcop u3MeHsieT Gopmy B 3aBU-
CUMOCTH OT THIOB 00BbeKkTOB. Cucrema
WinCC s ynpaBieHHUs] TEXHOJIOTMYE-
CKHM TIPOLIECCOM HCTIOIb3YeT OJHOBpPE-
MEHHO HECKOJIbKO OKOH C BBIIEJICHHBIM
TJIABHBIM OKHOM. CamMu OKHa MOTYT OBITh
pa3HBIX THUIIOB: OKHO ITyTEBOTO pa3BU-
THSI, OKHO COOBITHI1, OKHO TPEBOT ¥ OKHO
JNMArHOCTUKU. [7TaBHOE OKHO — OKHO
OTOOpAKEeHUsI ITyTEeBOTO PA3BUTHS C MHE-
MOHMYECKUM IJIAHOM 3KEJIE3HOJA0POXK-
HBIX TyTeH CTAHUMU U TYTE MPUMBIKA-

Hust (puc. 6). C TOMOIIBIO BITAIAI0TIX
MEHIO IJIABHOTO OKHA MOXHO YIPABJISTh
WM KOHTPOJIMPOBATH CaMble Pa3HOO0-
pasHbIe OOBEKTHI CTAHIIMY.

B cpene WinCC co3nano u (hyHKIIMO-
HUPYET MPOrpaMMHOE OOecrieueHue pa-
0604ero Mecra cepBuca M JMArHOCTUKU
APM snekrpomexanuka CIB, peanuzo-
BaHHOE Ha 0a3e KIMEHTCKOro pabodero
mecta WinCC ¢ Takoit HacTpOMKOIi rpaB
JIOCTYIIA, YTO C HETO HEJIb3sl OT/IaBaTh HU
OJIHOI KOMaH/Ibl WJIM MOXHO OT/IaBaTh
OrpaHUYEHHOE YMCIIO TEXHUYECKHUX KO-
mann. Mexny tem, APM anekrtpomexa-
HMKA MO3BOJISIET MOJIYIUTh FOpasio dosee
MOPOOHYI0 MHGOOPMAIIMIO O COCTOSTHUK
000py/IOBaHUSI HA CTAHIIMK, B TO BPeMsl
kak Ha APM ormnepaTtopa BbIAa€TCs TOJBKO
cBojiHas MHGOpMANUs BUIA <«UCIIPaB-
Ho/HeucnpaBHo». Ha APM ajiexkTpome-
XaHUKa (Ha pucC. 2 eMy COOTBETCTBYET pa-
6ouee Mecro uHxeHepa CLIB) orobpa-
KaloTes Bce cobbIThs 1 TpeBoru. Padbouee
MECTO 2JIEKTPOMEXaHMKA TO3BOJISIET Obl-
CTPO U JIETKO JIOKAJIM30BaTh HEUCIIPAB-
HOCTb B BBIYMCIUTEILHOW YaCTU CUCTEMBbI
Y HaIoJILHOTO 000PY/I0BaHMsI. 32 UCKIIIO-
YEHHUEM JIOCTYIIa K 00J1ee TI0JIPOOHON MH-
dopmanuu 0 cOCTOSIHUM OOBEKTOB Ha
CTAHIIMM U HEBO3MOXHOCTU 3a/laHUsl
MapuIpyToB, OHO MaJIO OTJIMYAETCS OT pa-
60uyero MecTa JIeXYypHOro oreparopa/
JacrieTyepa.

CPEANCTBA PASPABOTKM
MW NPOEKTUPOBAHMSA
Bechb nporecc pa3paboTKu TOKyMEHTa-
nu 11poekToB 3A0 «ACK» Benétest ¢ mmo-
MOIIBIO CUCTEMBI AaBTOMATU3MPOBAHHOTO
npoektupoBanus (CAIIP) Eplan2l.
K OCHOBHBIM TIpeMMyILIECTBAM 3TON CH-
CTeMbI MOKHO OTHECTH:
@ y100CTBO U YIPOILEHUE TPoliecca mpo-
€KTHPOBAHMSI;
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AreHThb!

CynosnagenbLibl

WHdbopmauns

0 NPUHATLIX BArOHaX,
COCTOSIHUM CKNao8,
0Trpy3Kax Ha cyaa

CoobLueHns
0 MofXofax CyAoB

—

Iepenaia AaHHbIX Ha TepMUHan.
CyTOuHbIE OTFPY3KM
W NI0BAroHHas Hhopmauust

Mepenaia AaHHbIX.
InaH BbIB03a rpysa

TenechoHorpamma
0 MpUBHITUM COCTaBA
Ha NpUNopTOBYIO CTaHUMI0

-

YronbHelit

TpunopToBas CrauLus
Jlyxckas

TepMuHan

06 0TMpaBneHHoM
rpyse B afipec
TepMyUHana

Ochopmnetue
TAMOXKEHHbIX
[OKYMEHTOB

o

Cornacosarue

1 thopMMpoBaHme
BO3BPATHLIX HAKNafHbIX
yepea cuctemy ITPAH

(S E.......,...

MMepepaya AaHHbIX 4r

Ipy3ooTnpaeuTens

Mepefaia AaHHbIX

rpy3oBnagensLy

06 0Trpy3Kax
8 afipec T

CraHyns
OTNpaBNeHUs:

Mepefada faHHbIX

0 TeKYLLEM NONOXKEHIH
OTNPaBNEHHOrO rpy3a
8 aipec TepMuHana

[laHHbie 0 TekyLL|em NoNoXeHnN
rpYy308, HanpasnexHbIX
B a[ipec TepMUHaNG

CraHuva
oTnpasneHus

S
IpyaooTnpasutens

Craiys
oTnpasneHus

A

Puc. 7. Cxema nHhopMaLMOHHOr0 B3aMMOAENCTBUA B NOPTY

@ aHaJIM3 CXEM U OTCJIEKMBAHUE OLINOOK;
® aBTOMATMUYECKYI0 T€HEepalli0 OCHOB-
HOW MOKYMEHTaluu (crienudukamm,
KaOebHbIN XXypHalI U T.J.) Ha OCHOBA-
HUW Pa3pabOTAHHBIX MPUHIIUITUAAIb-

HBIX CXEM;

@ TIPOCTOTY BHECEHUsI U3MEHEHUI B JTI0-
0oe BpeMsi M Ha JIIOOOU CTamuu TIPO-
EeKTUPOBAHMUS, [TOCJIC BHEAPCHUS U3Me-
HEHU JOKYMEHTAIMsI ITPOCTO Tepere-
HEPUPYETCS.

Ucnonb3oBanue CAITP He TOMBKO CO-
KpaTwjio BpeMsl pa3paboTku paboueit 10-
KYMEHTAIlUW, HO M 3HAYMTEJIBHO ITOBBICH -
JIO KQUeCTBO MIPOCKTUPOBAHUS.

B kauecTBe cpencts pa3pabOTKu IMpo-
rpaMMHOTO oOOecIieueHusi ObLTA TIpuMe-
HEHBI JIMIIEH3UOHHBIC TAKEeThl (UPMBI
Siemens, KoTopast pacrojaraeT pa3BUThI-
MU CpPEICTBAMM JUISI IPOTPAMMUPOBAHUS
CBOMX KOHTPOJUIEPOB U CHCTEM BEPXHETrO
ypoBHsl. [laket paspab6orku PCS7 (Pro-
cess Control System) 1103BOJIMII HA OCHOBE
TEXHOJOTMYECKUX TIPOTPAMMHBIX OMO-
JIMOTEK YIPOCTUTH U YACTUIHO ABTOMATH -
3UpOBaTh Pa3pabOTKy CIOXHBIX CHCTEM
yrpasieHus. Bo BpeMmst HanucaHus mpo-
rpaMMbl HAIIMMM CIICHMATMCTAMU ObLIa
co3/laHa CIielMaibHass TPOTrpaMMHast
ounbIMoTeKa JUId peaju3alluyd ajaropuT-
MoB CHDb u ympaBieHusi HamoJbHBIMUA
ycTporictBamMu. TexHojornyeckast Impo-
rpamMma pa3paboTaHa Ha si3bIKe BBICOKOTO

ypoBusi CFC (Continuos Function
Chart), riporpaMMHUpOBaHHUE HAa KOTOPOM
CBOJIUTCS K PACCTAHOBKE COOTBETCTBYIO-
MX OJIOKOB U CO3MAaHUIO MEXIYy HUMU
JIOTUMECKUX CBsi3eil. B pesynbrate mpo-
rpaMMa MoJyqIriiach ruOKON M TTIOHSTHOM
Jaxe JUIs JII0Jeil, He UMEIOIINX TIIyOOKUX
3HAaHUI B O0JIACTU TIPOTPAMMUPOBAHUSI.
IIporpamma KOHGUTYpHUpPOBAHUS ILIaHA
CTAHIIMU TIO3BOJISIET CO3MaTh OMMUCAHUE
IUlaHa CTAaHIIMU U COXPAHUTH 3TU TaHHBIC
IUISI MCTIOJIb30BaHMUSI MIPOrPaMMON KOHT-
posiepa.

OCOBEHHOCTU CUCTEMBI
CucTtema conpoBOXICHUST BATOHOB (OIT-
Ha 13 (YHKIMOHAIBHBIX yacTeit MPC-
ASCI1.0) uHTerpupoBaHa ¢ uH(bOpMa-
LIMOHHO-JIOTMCTUYECKON cuctemoit IL-
SAR u 1103BOJIIET KOHTPOJMPOBATH KaX-
JIBIA TIOKOMOTHUB U BaroH, UX KOJUYECTBO,
HOMEp ITyTH, MapKy YIJisI, OTIIPABUTEIST 1
. Cxema MHGOOPMAITMOHHOTO B3aMMO-
NIEMCTBUS TIpENICTaBIeHa Ha puc. 7.
Cucrema paboraet B Macitade peaib-
HOTO BPEMEHHU | TI03BOJISIET MHOTUM
MOJIb30BATEISIM, B TOM 4KCJIe U yIad€H-
HBIM, OTCJEXHWBATh BCIO CHUTYaIlMIO 10
MMOJBMKHOMY COCTAaBy Ha CTaHIUM
VroJibHBI TepMUHAI C MOMEHTA TTPUX0JIa
co craniuu JIlyxkckast 10 BbIXOIa IyCThIX
BaroHoB. J/laHHBIE O THITe BaroHa aHaIW-
supyotcsi B cucreme MPC-ASC1.0 u

CcpaBHUBAIOTCS ¢ MHGOpPMAIME, mocTy-
rnaroiei u3 ycrpoiictBa cuéra oceit. [lo
pesyJisraTaM CpaBHEHUSI CUCTEMa Je/aeT
BBIBOJI O TOM, CKOJIbKO M KaKMX BaroHOB
ITPOCJIEIOBAIO HA YYACTOK U CKOJIBKO BbI-
110 ¢ Hero. Peann3oBanHast cuctema cué-
Ta OCEIl SIBISICTCS YaCThi0 KOMIUIEKCHOM
UHGOPMAIIMOHHON CHCTEMBI TSI XKeJe3-
HOIOPOXHBIX TEPMUHAIOB, IO3BOJISIIO-
et ocyniecTBIsATh 9 MEKTUBHBIN KOHT-
POJIb 3a TTPOM3BOICTBEHHBIM IIPOIIECCOM,
BECTU OIEpaTUBHBIN YUET Ipy3a, OOMeH
undopmarumeit ¢ OAO «PXKJI» u kinenra-
MU B PEKMME PEajibHOTO BPEMEHHU.

Nudopmanus o mopsiike clienoBa-
HUSI, TUIIE BaroHa, Mapke rpy3a M €ro
Bece mepenaéTcss Ha BEPXHUU YPOBEHb
MPC-ASC1.0 u3 ILSAR wim apyrux cu-
crem (DTPAH), a Takxke MOXeT OBITh
BBEJICHA OIEepaTopoM BpyuyHylo. Pacuér
CTATUCTUYECKUX JAaHHBIX IO BBITPY3KeE
BaroHOB M IOTPY3Ke CYIOB OCYIIECTB-
JISIETCA B a6COH!OTHbIX N OTHOCHUTEJIbHBIX
BeJIMYMHAX (Hampumep, B pacuére Ha
1000 ToHH).

Takke BO3MOXKEH BBIBOJL Ha 3KpaHBI
CUCTECMbI MHOTUX HGOGXOHI/IMBIX mnpo-
M3BOJICTBEHHBIX TTOKa3aTesei, TeKYITUX
3HAYEHUN 110 BBIFPY3KE BAarOHOB M IIO-
Ipy3Ke CYIOB BIUIOTH JIO OTOOpaXXeHUsI
COCTOSTHMSI TIOTOJTbI.

[Tpou3BOICTBEHHBIN KOMILIEKC, KOTO-
DBIi OXBaTBIBAET cUCTEMA JOTUCTUKM [L-
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SAR, Bxintouaer B cedsl CKIAICKYIO TPyII-
Iy, 9KCIIEJIUTOPOB, XKEJIE3HOIOPOXKHBIN
KOMILJIEKC, KOMMEPUECKUil OT1es, Oyxrai-
TEPUIO0 U IJJAHOBO-DKOHOMHMYECKUU OT-
nein, ciayxoy ACY u UT. Cucrema MPC-
ASCI1.0 BenéT aBTOoMaTHyeCcKuil y4yér re-
PEMCIICHUA Ka)KLlOﬁ CANHULBI ITOABWIK-
HOT'O COCTaBa U €€ MIEHTU(PUKAIHIIO.

S

MPEMM)Y cteA MPC-ASC1.
IMepeurcavM OCHOBHBIE IPEUMYIIIC-

crBa cucreMbl MPC-ASC1.0:

@® OTKPBITOCTh CHCTEMBI, BO3MOXHOCTh
obMeHa uH(poOpMalueil ¢ cucTeMaMmu
BBICIICTO YPOBHS, MUHTETpaLns C CUCTE-
Mamu Jioructukd u ACY 1orpy3ouHo-
Pa3rpy304HbIX KOMILIEKCOB,

@ CHIDKCHUE IKCILTyaTal[MOHHBIX 3aTpar
32 CYET YMEHBIICHMS] YHEProEMKOCTH
CHUCTEMBI, COKpAIIEHUs MPUMEPHO Ha
MOPSIIOK KOJIMYECTBA 3JIEKTPOMArHUT-
HBIX peJie ¥ [UIMH BHYTPUITOCTOBBIX Ka-
Oesieit, MPUMEHEHUSI COBPEMEHHBIX He-
O6Cﬂy)KI/lBaeMbIX NUCTOYHUKOB IIUTA-
HUsI, UCKJIIOUEHUsI M3 IKCIUTyaTalnuu
IPOMO3AKUX ITYJIBTOB YIIPABJIICHUA U
MAHUITYJIATOPOB C GOHI)LHI/IM YUCIOM
PYKOATOK M KHOITIOK MEXaHUYECKOTO
JIEUCTBUS;

® HaJu4Khe BCTPOCHHOTO MUATHOCTHUYE-
CKOrO KOHTPOJISI COCTOSIHUSI ariiapar-
HBIX CPEACTB ILEHTPATU3AIMUU U 00b-
€KTOB YIPABJICHUS] 1 KOHTPOJIS;

® BO3MOXHOCTb ITPUMCHCHUSA TUIIOBOIO
HAIOJILHOTO O0OPYIOBAaHMSI YCTPOWICTB
CLDB u TUITOBBIE CXEMBI €70 TTIOAKITIOUE-
HUS;

® BO3MOXHOCTD IMTOJYYCHUA U HATJISTHO-
ro oToOpaxkeHusi pabOThI CTAHIIUM U3
apXuBa;

@ CHIDKCHUME 4YKC/Ia TPUMEHSIEMOTO TI0-
CTOBOT0O 0OOPYIOBAHUSI TIO CPABHEHUIO
C aHAJIOTUYHBIMU CUCTEMAMH,

® BO3MOXHOCTb JELEHTPAJIU30BAHHOTO
pasMeIICHUA OGLCKTHBIX KOHTPOJLJIE-
POB JIJIs1 yIIPaBJICHUsI CTAHIITMOHHBIMU 1
MEPErOHHBIMU O0BEKTAMU, UTO MO3BO-
JSIET 3HAYUTEJIIbHO CHU3UTH y[[eJ'lI)HbIIL/'I
pacxon kaOessi Ha OJHY LIEHTpaIu3ye-
MYIO CTPEJIKY;

® HaJM4Yue pe3epBUPYEMON CUCTEMBI
VIIPABJIEHUS W BU3YyaIU3alUU (IBa He-
3aBUCHMBIX CepBepa ¢ (hyHKIMeil aBTO-
MaTUYECKOTO TIEPEKITIOUCHUS);

® TPEJIOCTABICHUE DKCILTYyaTAllMOHHOMY
U TEXHUYECKOMY TMEePCOHAIy pacIIu-
peHHOI WH(MOPMALIMK O COCTOSIHUU
yerpoiictB CLIB Ha cTaHIIMM ¢ BO3MOX-
HOCTBIO IIepefayy TOW U ApYyroil uH-
dopmanuy 10 0e30MacHBIM KaHajiam
CBSI3U JIIOJISIM, OTBEYAIOIIMM 32 9KC-
TUTyaTaIuIO CUCTEMBI;

® BO3MOXHOCTDH YIPaBJIECHUSI O0BEKTaAMU
MHOTUX CTAHIIUN ¥ MIEPETOHOB C OHO-
ro pabouero MecTa;

® paCIIMPEeHHBIE HA0Op TEXHOJOTMYe-
ckux (yHKIMU, BKIIOYAsh 3aMbIKaHUE
Mapiipyra 06e3 OTKpBITHsI cBeTodopa,
OJIOKMPOBKY CTPEJIOK B TPEOYEMOM MO~
JIOXKEHUM, 3allpelamiimnxX TMoKa3aHUun
¢BeTO(hOPOB, M30JUPOBAHHBIX CEKIIMI
IUIST UCKJTIOUEHMST 3aJaHusl MaplipyTta
nIp.;

® BO3MOXHOCTb HEIPEPHIBHOTO ITPOTO-
KOJMPOBAHUA JEUCTBUI BKCILIyaTa-
LIIMOHHOTO TIEPCOHAJIA TI0 YIPABICHUIO
00BEKTAMHM 1 BCEI TTOE3THON CUTYallMU
Ha CTaHIUAX U IIEPEroOHax;

® 3HAYUTE/IbHO MEHbIIIME radapuThl 000-
DPYIOBaHUS U, KaK CJIeNCTBUE, B 3—4 pa-

32 MEHBIIUU O0BEM TIOMEILIEHUMN ISt
€ro pa3MeIlIeHMsI, YTO ITO3BOJISIET 3aMe-
HATH YCTAPCBIIME CUCTEMbI LIEHTpAIN-
3alMu 0€3 CTPOUTEILCTBA HOBBIX I10-
CTOB;

® yI00Hasi TeXHOJIOTUsSI TIPOBEPKU 3aBU-
cuMocTel 6e3 MOHTaxa MakeTa 3a CUET
HCTIOIB30BAHUS CTICIIMATM3UPOBAHHBIX
IIPOrPAMMHBIX CPEICTB, TTPUMEHSIEMBIX
IUTSE TIPOEKTUPOBAHUS CUCTEMBI;

@® COKpallleHue CpOKa MOBTOPHOTO 3a1Tyc-
ka cucteMbl MIILI npu n3amenenuu my-
TEBOI'O PAa3BUTHUA CTAHIIMM U CBsA3aH-
HBIX C OTUM 3aBUCUMOCTEN MEXKIY
CTpeJIKaMU U CUTHAJIaAMMU.

MePc 'TUBI ICTEI
B PEKOMEHIAIMAX HAYYHO-TCXHHUYC-
CKUX KOH(EpEeHIUI MO aBTOMATU3AIUU
TEXHOJIOTUIECKUX MPOIECCOB Ha XKeJae3-
HOIOPOXHBIX CTAHLUSX M B PEIICHUSIX
(rmpuKasax) MMHHCTEPCTBA TPAHCIOPTA
Poccuiickoit @enepaiiiy oTMeuaeTcst He-
00XOIMMOCTh BHEIPEHUsI COBPEMEHHBIX
CHCTEM YTIPABJICHUS] U KOHTPOJIS 3 MOJI-
BUXXHBIM coctaBoM. KowmruiekcHas cu-
crema MPC-ASCI.0 siBasieTcsi OMHOM U3
TaKUX CHCTEM, KOTOPBIE HE TOJIBKO
yrpaBisiorT oobekTamu MITL] u KoHTpo-
JIMPYIOT UX, HO U, UHTETPUPYACH C CUCTE-
MamMu ACY TII morpy3ouHo-pa3rpy3od-
HBIX KOMIUIEKCOB M CCTEMaMU JIOTUCTH-
KM, TO3BOJISIIOT CO3/1aTh EIMHYIO KOM-
TUIEKCHYIO CUCTEMY YITPABJICHUS ITepeMe-
IIEHUEM TTOIBVDKHOTO COCTaBa (1 IPy30B).
HpI/I 9TOM IPOUCXOAUT ONTUMU3ALUA
BCEX TEXHOJIOTUYECKUX TPOIIECCOB U YBE-
JIMYEHUE 9KOHOMUYECKOU 3(hHEeKTUBHO-
¢t paboThl pa3HBIX IMOApa3neJeHuit
CTaHIMU U MIPSANIPUSATHS B 11eJI0M. @

bl
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