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MENE3HOJOPOMHBIA TPAHCAOPT

KomnnexkcHaga cuctema

ynpasneHus Ang nopToB
M XKeJIe3HOAOPOIKHOro

TPAHCNOPTa
NMPOMBILLJIEHHbIX NPeaAnpUaTUn

leHnHaamii besyknanHmkos

B craTtbe npepcTaBnieHd KOMMNIEKCHAS CUCTEMA YNPABIIEHMS ABUXEHMEM NOE3A0B ANs NOPTOB
M Xesie3HOA0POXHOro TPAHCMOPTA NPOMbILLIeHHbIX npegnpustuin. OHa NnpegHa3HavYeHa

LJ19 KOHTPONS U YNPABEHUS CTPENIKAMM, CBeTOGOPAMM, PENbCOBLIMM YHACTKAMM,

BArOHHbIMMU 3AMEAJSIUTENSIMM, MAPKOBOM CBS3blO, cMCTEMOM BecnepeboMHOro NUTaHMs

U APYTrMMM OBBEKTAMM XeNne3HOAOPOXHbIX CTAHUMK. ONUCaHBI APXUTEKTYPA M CTPYKTYpdA
cucTeMbl, €€ PYHKLMOHMPOBAHUE, OCOBEHHOCTU NPOEKTUPOBAHUS U NEPCNEKTUBbI PA3BUTHS.
PaccmoTpeHsbl npoekTbl N0 MOAEPHU3ALMM U CO3AAHMIO CUCTEM ABTOMATM3ALMM NOLbE3AHBIX
nyTen yronbHbix TepmuHanos nopta Ycre-Jlyra (r. Kunrucenn) u Bocrounoro nopra (r. Haxoakal).

McToPua CO3AAHUSA CUCTEMBI
B 2002 romy dupma Siemens mpeaio-
xwna npeanpustuio 3A0 «ACK» («AB-
TOMaTU3UPOBAHHbBIE CUCTEMBI W KOM-
IJIEKChI») YYACTBOBATH B PEKOHCTPYKIINY
yroasHOTO TepMuHania OA
nopt» B T. Haxonke. MiMest OTBIT MPOMBIIII -
nenHoro BHeapeHus ITJIK SIMATIC,
CTIELUATTUCTBI TIPEANPUITUS pa3paboTa-

«BocTounsbrit

JIM, W3TOTOBWJIM W BBEJM B 3KCILIyaTa-
LU0 CHUCTEMY MMKPOIPOILIECCOPHOIA
neHtpanmusauun (MIILL) yromxpHOTrO

Nopt Yerb-Jlyra

tepmuHana. OcHoBoil cuctembl MITLI
CTaJl IPOTUBOABAPUMHBIA KOHTPOJJIED
SIMATIC S7-417H/F, umeromuii nBa
HE3aBUCHUMBIX Tpoiieccopa (OCHOBHOU U
pe3epBHBIiT). AJITOPUTMBI TIPOrPaMMBbI
KOHTpOJUIepa pa3padaThiBaliICh BMECTe
CO CrieuanrcTaMy U3 UHCTUTYTA «/lanb-
TUIIPOTPAHC» M CIIy>KObl SKCILIyaTalluu
CUb (curHanusanus, LEHTpaaud3alius,
0JIOKMpPOBKa) yrojbHoro TepMuHaia OAO
«BocTouHblii mopT». B pesybrate Hauum
CBOE BOTUIOIIEHME HOBbIE CXeMaTUUECKU I

U OJIOUHBIN TJIaHbI CTAHLIMU, aJTOPUTMBbI
CHbB (B cOOTBETCTBUM C TUIOBBIMHU pe-
menusimu MPLI-13); B cooTBeTCTBUM C
TpeOOBaHUSIMU O€30MACHOCTH, TIPUHSIThI-
MM Ha POCCUMCKHUX XKEJEe3HBIX J0oporax,
ObLI pacUIMpeH COCTaB HAMOJbHBIX YCT-
pPOICTB (B OCHOBHOM CUTHAJIbHBIX CBETO-
¢opoB). B ocHOBY nmporpamMmbl KOHTPOJI-
Jlepa JIerJId U cXeMaTUyecKue IIaHbl, U
aJITOPUTMBI, U TpeOOBaHMsI O€30MaCHOCTU
(cocTaB HaIMOJbHBIX YCTPOMCTB TaKXKe OT-
paxkEéH B CXeMaTUYEeCKUX MiiaHax). Takum
obpazom, B TeyeHue 2002—2003 romosn
Obuta pa3paboTaHa M BHelpeHa cucrema
MIIL, xoTopasi KOHTPOJUPYET U YIIpaB-
JISIET TIPOLIECCOM TepeMeIIeHUS MOABMK -
HOro cocraBa M obecrieurBaeT OGe3omnac-
HOCTb MOE3AHbIX MaHEBPOB MYTEM aBTO-
MaTHUYECKOTO 3alaHusl MaplUIpyTOB U
yIpaBjeHus CTpeJKaMUi U cBeToopaMu.
O0beKkTaMu KOHTPOJISI U YIIPaBJIeHUsI CU-
crembl MITLI siBsitorest ctpenku (32 1mt.),
cBeTo(opbl (42 1IT.), peAbCOBbIC YUaCTKU
(98 mt.), BaronHble 3ameutenu (30 wwirt.),
KoMIipeccopsl (5 1IT.).

B 2004—2005 rogax rpoBeaeHbI padOThI
110 MOJEPHMU3ALIMU MEXaHU3MOB YTOJIbHO-
ro TepMHMHaja: KOHBEHEpOB, peKiialime-
pOB, BaroHOONPOKMWABIBATEJEH M Ip.,
co3laHa COBpeMeHHasl CUCTeMa yIpaBiie-
HUS YIJIENOTrPY30YHBIM KOMILIEKCOM.
B 2008—2009 ropmax MomepHU3MpOBaHA
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Puc. 1. CrpykrypHas cxema ML OAQO «BocTouHbIN nopT»

cHUCTeMa YMIpaBJIeHUs W BU3yaau3alluu
MIILI (cepBephl 6a3 JTaHHBIX M aBTOMATH-
3UpOBaHHBIE pabovyre MecTa JUCTieTIepa)
IS yBEIMYEeHUs OOBbEMOB U BpeMeHU
XpaHEHUsI apXWBOB JAHHBIX TO pabore
MIIL ¢ onHOBpeMEHHBIM YMEHbIIIEHUEM
WHTEpBaJia BPEMEHU apXUBUPOBAHUS, a
TaKxXe pa3paboTaHbl OTYETHBIE (HOPMBI 1O
pabote cranuuu. Ha puc. 1 npeacrasieHa
ctpykrypHast cxema MIIL[ OAO «Boc-
TOYHBIU TTOPT».

B 2010 romy mnas OAO «Boctounbrit
nopT» BbIMOJIHEH -1 aTam paboT 1o mne-
pPEBOMY CHUCTEMBbI KOHTDPOJSI PEIbCOBBIX
1eneit Ha cucrtemy cuéra oceil. Jarum-
KaMM cu€Ta oceii 000pya0oBaHbl CTPEJIKU
(2 mit.), cBerodopsl (3 IIT.), peabCOBbIC
yyactku (10 mT.). DTO MO3BOJIMIO 3HAUYM -
TEJbHO TMOBBICUTh HAAEXHOCTb PAbOTHI
ydJacTka TOpPKU IO COPTUPOBKE BaroHOB
BCJIEICTBME yXOHa OT CTapoll CUCTEMbI
KOHTPOJISI PENbCOBBIX LIEMeil U co3nano
BO3MOXHOCTb AMCTAHLIMOHHOTO KOHTPO-
JIsl 32 MepeMelleHUeM KaxXI0To OTAETbHO
B3SITOTO BaroHa 1 JJOKOMOTHMBA MO AaHHO-
MYy Y4acTKYy.

B 2008 romy crienpaincTaMy MHXKEHep-
HO-TexHu4eckoro npeanpusatus «ACK»
COCTaBJICHO TEXHUYECKOE 3aiaHue, KOTO-
poe ytBepxkiaeHo OAO «PocrepmuHa-
yroib», U paspaboraHa cucrema MIILL
YTOJILHOIO TepMHHaia 1moprta Ycrb-Jlyru
(r. Kunruceni). O6bekTaMu KOHTPOJISI U
ynpaBieHust 31oii cuctrembl MITL saB-

JISIIOTCA  cTpeJiku (25 1T.), cBeTOMOpPLI
(37 wt.), penabcoBbie ydyacTku (39 mT.),
TOPMO3HbIE YIOPHI (4 11IT.), 000TpeB CTpe-
JIOK, aBTOMaTUyecKasi repee3aHasi CurHa-
JIN3aLIMsl, YBSI3KA CO CTAHIIMEN MPUMbIKa-
Husl, yBsizka ¢ ACY OCHOBHOIO TEXHOJIO-
TMYeCKOro Impoiiecca, OJIOKMPOBKA, CBSI-
3aHHas1 ¢ paboTOl BCIIOMOTATE/IbHBIX Ma-
IIMH U MEXaHU3MOB, IMapKoBasl CBSI3b U
ornoBelleHre IO cTaHuu. YacTb padoT
Ha YCJOBMSIX CyOmoapsiia BbIMOJHSIA
dbupma «Jloruka». KoHTpolb pesibCOBBIX
Y4aCTKOB OpPraHM30BaH C MPUMEHEHUEM
obopynoBaHust (pupmbl Frauscher, B yact-
HocTu oceBbiXx gatunkoB RSR180, ymnos-
JIETBOPSIIOIIMX TPeOOBaHUSM MO OGe3omnac-
Hoctu SSAS/SIL 4. B nopty Yctb-Jlyra
BHeJpeHa ammaparypa CTaHIMOHHOM
NIByXCTOpOHHe nmapkosoii csizu CHIIC-
MILI. Ona mnocrpoeHa mno 1ucpo-aHaao-
TOBOMY IPUHITUITY, COUYETaloIIeMy B cebe
MPENMYIIEecTBa MUMPOBOTO YITpaBICHUS
U UGpPOBONl KOMMYTAIlUM KaHAJIOB C
IPOCTBHIM U HETOPOTMM OKOHEUYHBIM aHa-
JIoroBeIM 0oOopynoBaHueM. B 2009 romy
BC€ ATU PabOThI OBbLIM YCIIEIIHO 3aBep-
IIEHBI.

IMo mOTOTHUTEIEHOMY COTJIAIIEHUIO C
3akazuukoM B 2010 rogy mpoBeneHbI pa-
GOTBI TTO CO3MAHUIO CUCTEMBI COTTPOBOX-
NeHUsT W yJ€Ta TMOABMKHOTO COCTaBa Ha
JKEJIE3HOMOPOXKHBIX — IMYTSIX  CTAHLIWU
YrosbHbIN TepMUHAT B TTOpTY YcTh-Jlyra.
Cucreme 0ObUIO JaHO HaszBaHue MPC-

ASC u mpucBoeH Homep Bepcuu 1.0
(MPC-ASCI1.0). OHa peann3oBaHa Ha
0aze paHee yXe BHEIPEHHOU CHCTEMBI
MIIL, mocTpoeHHOIl Ha KOHTpOJJIEpax
S7-400F (cuctema 6e30macHOTO yIpaBiie-
Hus) cemeiictBa SIMATIC ¢upmbr Sie-
mens, ¥ CUCTeMBI CU€Ta Ocell U MHTeTPU-
poBaHa ¢ WHGOPMAIIMOHHO-JIOTUCTAYE-
ckoit cuctemoii ILSAR dupmbr Soft-mas-
ters. B pamMkax coraieHus ObUTA BBITION-
HEHBI TIPOEKTHBIE PAOOTHI TIO CO3TAHUIO
paboueil JOKYMEHTAIIM! U TIPOrpaMMHO-
ro obecrieueHrs], KOMIUIEKTAIIMSI, W3TO-
TOBJIEHNE, TECTUPOBAHNE OOBEKTHO-OPU-
eHTHpOBaHHBIX m3neanii B mexe «ACK»,
3JIEKTPOMOHTAKHbBIE paOOTHI Ha TIOIA -
Ke 3aKa34MKa, IMyCKOHATaJOYHbIe pabOThI
U BBOJ| CUCTEMBI B 9KCIUTyaTaIlnIo, a TaK-
ke e€ TapaHTUITHOe COTMPOBOXICHUE U
o0yJyeHue mepcoHana.

CTPYKTYPA
cuctemsl MPC-ASC1.0
U UCNOJIb3YEMBIE
TEXHUYECKME CPEACTBA

Cucrema MPC-ASCI1.0 mpencrasisieT
000l OTKPBITYIO aBTOMATU3WPOBAHHYIO
CHCTEMY YIpaBJIeHUsI, TIOCTPOEHHYI0 Ha
0a3e MPOMBIIIUIEHHBIX CTAHAAPTOB U CO-
CTOSITIIYIO U3 HECKOJIBKMX YPOBHEW aBTO-
maTtuzauuu. Ha puc. 2 mpuBeneHa eé
CTPYKTYpHasl cxeMa.

Cuctema 3neKTpocHaGKeHus
Cucrema 3H€KTpOCHa6)KEHI/I${ npeaHa-
3HaA4YCHa IJisd obecrieueHUS rapaHTupo-
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(KoMmyTaTOp - CYLLECTBYHOLYMI)
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VcnoBHble 0603HaueHuns: I0M — sxkpanbl 06wero nonb3osanus; UBIM — uctouHuk 6ecnepe6oiiHoro

nutaHus; CPB — ctaHums pasrpy3sku BaroHos; KBM — nepekntouarens KVM (knasuatypa/Buaeo/mbilb).

Puc. 2. CtpyktypHas cxema cucrembl MPC-ASC1.0

BAaHHOTO TMUTaHUs OOOpPYIOBaHUS Ha-
TOJIBHOTO YPOBHSI 1 Oecriepe6oitHOTOo -
TaHWSI YCTPOUCTB, BXOMSIINX B COCTaB
MIIL. BBoa muTaHus OCyILIECTBISIETCS
OT NIBYX HeszaBUCUMBIX duaepon. lkad
MUTaHWST 00eCIIeYnBaeT MePBUYHYIO TPO-
303alIUTy, aBTOMAaTUIeCKUil BBOI pe3ep-
Ba (ABP), KOHTpOJb M3OJSAIIUM TIUTAIO-
LIUX LIeTIeil U pacTpeneneHre MUTaole-
rO HaMpseKeHUs 1Mo noTpeduressiM. B co-
CTaB CHUCTEMbI AJIEKTPOCHAOXKEHUST BXO-
IIUT UCTOYHUK OecriepeOOHOro mnura-
Husi. Cxema KOHTPOJISI JIEKTPOCHAOXe-
Hus cpencts MINLL mokasana Ha puc. 3.

HwxHui ypoBeHb ynpasneHus
HvxHMiT ypoBeHb yrpaBiIeHUs TpPeji-
Ha3HaueH JJis1 cOopa CUTHAJIOB O TEKYy-
LIEM COCTOSIHMM Y BbIAAYM CUTHAJIOB
yMpaBJIeHUs] HAIMOJbHBIM 000PYI0BaAHMU-
eM. OTU (PYHKIIMK BBITIOJHSIOT IIKa(bl
pacnpesieséHHOM nepudepun KOHTPOJI-
Jepa u ycrpoiictBa comnpsikeHust (YCO)
C HamoJIbHBIM 000pyIOBaHUeM. B 1ika-
(ax HUXHEro YypOBHs YCTaHOBJICHA
CTaHIUs pacrnpenenéHHol mnepudepun
Siemens, coeaAMHEHHAsT ¢ KOHTPOJUIEPOM
nmo uHTepdeiicy PROFIBUS DP. Ha
HUKHEM YPOBHE CHUCTEMBI, TaK Xe KakK U

Ha JIPYTUX YPOBHSIX M B CHUCTEME 3JIeK-
TPOCHAOXEHUsI, MCITOJB3YIOTCS ITKadbl
kommaHuu Rittal. HemocpencTBeHHOE
yIpaBJieHUe CTpeJIKkaMu, cBeTodopaMu 1
KOHTPOJIb TOJOXEHUI CTPEJOK OCy-
LIECTBISIETCS PENCHHBIMU CXeMaMU Ha
OCHOBE peJie TIepBOro Kjacca HauéXHO-
ctu. PeneiiHble cXeMbl HE BBITIOJTHSIOT
JIOTUYECKUX (DYHKIIMI, a MUCITOJIb3YIOTCS
TOJIBKO KaK Oe30macHble 3JEMEHTHI CH-
JIOBOU KOMMYTALIUU.

17151 KOHTpOJISI HAJIMYMS TTOJBMXKHOTO
COCTaBa Ha KOHTPOJUPYEMbIX PEIbCOBBIX
ydyacTKax MCIOJIb3yeTcsl 000OpyaoBaHue
Frauscher. PenbcoBble TaT4YMKKU 3J1€KTPO-
MarHUTHOTO AEWCTBUSI OOHapyXHBAIOT
rpeOHM KoJjec TOIBMXKHOTO COCTaBa, Ha
OCHOBE Yero CYETYMKM CUCTEMBbI MOACUM-
THIBAIOT YMCJO BOIICAIINMX HA y4acCTOK U
BBILLIEAIINX ¢ Hero oceld. [To mokazaHusiM
CYETUYMKOB, PACIIOJOXEHHBIX Ha KOH-
KpPETHOM yuacTtke, ¢hopMupyercst uHGOp-
Malusi O TOM, 3aHSIT OH WJM CBOOOICH.
JIOTOTHUTENBHO K 3TOMY B CUCTEMY Iie-
penaércss uHbOpMalUs O COCTOSIHUU
obopynoBaHus cuéta oceil (puc. 4).
Bbicokonmpous3BoaUTENbHbBIE PEbCOBbIE
NaTYMKU, HCIOJb3yeMble B CHUCTEME,
MPaKTUYECKU HEBOCIPUMMYUBBI K BO3-

Ougep1  dupep 2

MOXKHBIM 2JIEKTPOMArHUTHBIM ITOMEXaM 1
MaKCUMaJIbHO 3alllMIIEHbl OT BHEIIHUX
Bo3aelcTBU. OHU YCTOMUMBBI K BO3/EH-
CTBMIO TaKuX (haKTOPOB, KaK 9KCTpeMasb-
HblE TEeMIIEPaTyphl, CBEPXCUJIbHBbIE BUO-
paluu, a Takxke pa3HOOOpa3HbIe AJEKTPO-
MarHuTHBIC TIOMEXU, BbI3bIBaeMble aTMO-
chepHbiMu paspsinamu, K3 B TsiroBoit
CETU WIM B IETSIX CUIOBOM 3JIEKTPOHUKU
TSTOBBIX IMHUI BBICOKOCKOPOCTHBIX ITO-
e3noB. Pabora maTyMKOB HE 3aBUCUT OT
OKpY>Karollleld cpenbl U OT COIMPOTUBIIE-
Hus Gajiacra.

[T aBTOMaTUYECKOTO OTIOBEIIECHMS
MOHTEPOB MyTH O HAOPaHHBIX MapIIPyTax
W JUIST peasii3aliuy ABYXCTOPOHHEM Tap-
KOBOIA CBSI3U MOXKET OBITh UCIOJIb30BaHO
Ha BbIOOp oOopymoBaHue CJAITC-MI]
dupmbl «DJITE3A» unu obopymnoBaHue
¢upmbl Inter-M. AnmapaTtypa nocTpoeHa
1o g po-aHaIoroBoMy mpuHIMIY. [1pu
WHTETPAIlid CUCTEMBI OTOBEIEHUs B
MPC-ASC1.0 Bce 2/1eKTPOHHBIE YCTPOWi-
cTBa 00pabOTKM MH(OpMalIMK yCTaHaB-
JIMBAIOTCSI IETIEHTPATN30BaHHO B pacIipe-
JIETUTENTBHBIX TTKadax Wik B MECTax C 3a-
LIUILIEHHBIM [TOCTOBBIM 000PYIOBAHUEM.

CpenHuii ypoBeHb ynpaBneHus
DTOT ypoBEHb yIpaBIeHUS TTpeaHa3HA-

yeH mias peanusauuu anroputmoB CLB

Ha OoCHOBe MH(MOpMaIuu, codpaHHO! Ha

HMXKHEM YPOBHE€ CHUCTEMbI, B COOTBET-

www.cta.ru
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Puc. 3. Cxema KoHTpoNA 3neKTpocua6)«eHua cpeacte ML

Puc. 4. Annaparypa cucrtembl c4éTa oceit

CTBUU C 3aTaHUSIMU, TIOCTYMAIOIIUMU C
BepxHero ypoBHsa MIILL, u tpeGoBaHuUsI-
MU 110 Ge3omacHocTU. JlaHHble QyHKIUN
BhITTONHSIET KoHTposutep SIMATIC S7-
417H/FE, ceptuduumpoBaHHBI 1O Ha-
NEXHOCTM M 0E30MacHOCTHM I10 KJIaccy

AK4 (MIIL mombe3aHBIX IyTel TpO-
MBIIUIEHHBIX TPEATPUATUAN, Ui OObIU-
HBIX TPY30B) MEXIYHAPOAHOTO CTaHAApTa
DIN V 19250/ VDE 0801. ITporpammupy-
€MBIA JIOTUYECKUN KOHTPOJUIEP CUCTEMBI
MITILI noka3aH Ha puc. 5.

Cucrema MPC-ASC1.0 ucnonb3yer
MPOTpaMMUPYyeMble KOHTPOJIJIEPHI CEPUU
S7-400F B cBA3U C TOBBIIICHHBIMHU Tpe-
0OBaHUSIMU K 00ECTIeUeHUIO HANEXKHOCTU
1 Oe3omacHOCTU. 3amavyeil KOHTpoJuiepa
SIBJISIETCS YIpaBJieHUe TMpolieccaMu, KO-
TOpble TIPU HEOOXOAMMOCTU JOJIKHBI
OBITh TIPMBEICHBI B OE30MTaCHOE COCTOSI-
Hue. bezonacHoe cocTosiHuE B ciIyyae OT-
Kaza JOCTUTaeTcsl C MOMOUIbI0 DYHKIIMI
obecrieueHus1 6€30MacCHOCTU KakK B arlna-
paTHOM, TaK W B IPOrpaMMHOM o0ec-
neyeHun. DyHkimu obecrieyeHus: 6es3-
OMACHOCTU BBITIOJHSIIOTCSI MPOTPaMMU-
pYeMbIM KOHTDPOJIJIEPOM, YTOOBI BEPHYTbH
cucteMy B 0€30MMacHOE COCTOSIHUE WU
COXpaHUTb €€ B OE30MaCHOM COCTOSIHUU
MPY BO3HUKHOBEHUU OTMACHBIX CUTYaLUH.
DyHkuuu obecrieyeHUss HaAEXHOCTU
BCTpPaMBaIOTCSl B OPUEHTUPOBAHHYIO Ha
obecrieueHre 0e30MacHOCTU MpOorpamMmy
M0JIb30BAaTeNsl B LIEHTPAJIbHOM TPOLIECCO-
pe ¥ B MOIYJIM BBOJA,/BbIBO/IA MOBBIIICH-
Hoil ©Oe3omacHocTu. Cucrema MPC-
ASC1.0 cocTouT 13 clIeayIoNIMX armnapar-
HBIX KOMITOHEHTOB, YIOBJIETBOPSIIOLINX

Puc. 5. lporpaMmupyembiit 1IOru4ecKui

KoHTposnnep cuctemol ML

TpeGOBaHUSAM 0€30MaCHOCTU: LIEHTPaIb-
Hoe TmpolleccopHoe yctpoiictBo (LIITY),
CUTHAJIbHbIE MOIYJIM BBOJA/BbIBOJA I10-
BbIlLIeHHO 6e3onacHoctu (F-SM), tud-
pPOBBIE MOJYJIM BBOJA M BbIBOIA ITOBBI-
IIeHHOM 6e30MacHOCTH C JTMarHOCTUYE-
CKUM TIpephIBAHUEM.

BepxHu# ypoBeHb ynpaBsneHuUs
BepxHuil ypoBeHb ymnpaBiieHUSI TMpen-
HaszHa4y€H [IJI1 BU3yaJau3alluU IIpoLeccca
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Puc. 6. TnaBHOe OKHO CUCTEMbI yNpaBaeHUs

paboTHl TEpMUHAJIA, YCTAHOBKY MapIpy-
TOB TIEPENBIDKEHUS TOE3I0B 1 BaroHOB,
BbIIAYU ABAPUMHON U TPENYNPEIUTENb-
HOI CUTHAJIU3alNK MPU BO3HUKHOBEHUU
HEUCITPABHOCTEM, a Takxke I 06padboT-
KU, apXWUBUPOBAHUS U TPOTOKOJIUPOBA-
HUS MH(POpMAIMK 0 paboTe CTaHIIUU.

B cocraB BepxHero ypoBHsa ACY Bxo-
AT aBTOMAaTU3UPOBAaHHBIE paboune Me-
cra (APM) omeparopa (paboyee u pe-
3epBHOE), mKad cepepa, LCD-manenu
00I1Iero TOJb30BaHMsI, pabodyee MeECTO
uHxeHepa CLIb (mpu HeoOXoaAMMOCTH —
U IpYTHe KOMITbIOTEPHI YIaTEHHBIX MOTb-
3oBaresieii). JIBa cepBepa, BKIIOUEHHBIX
no texHosorun SIMATIC WinCC Re-
dundancy, paboTraroT napajuaeabHO U BbI-
TMOJHSIOT (YHKIIMK pabovyero u pe3epB-
Horo APM. B cocraB mikaga cepBepa
BXOJISIT CUCTEMHbIe OJIOKM CEpPBEpPOB U
APM, KVM-niepekitouyateab, HICTOYHUK
Oecrepe0oifHOTO MUTaHUsI, CETeBOE 000-
pynoBaHue ais opranusanuu JIBC Bepx-
Hero ypoBHs no npotokony PROFINET,
crcTeMa BEHTUJISILIMM U KOHIULIMOHUPO-
BaHUs1. C MOMOILBIO TPOTPAMMBbI «APXUB
CTaHLIMW», HE Melllasi orepaTopy, Ha pe-
3epBHOM paboyeM MecTe MMEeTcsl BO3-
MOKHOCTb TPOCMOTpa HH(OpMaLUn o
paboTe CTaHLIMU 3a ONPEeNEHHBII MPo-
MEXYTOK BPEMEHU B MPOLUIOM C UHAU-
Kalueil Bcex MPOM3O0LIeqUINX MepeaBU-
XKEHUM MOABUXHOIO cOCTaBa, NEUCTBUI
oreparopa, aBapuiHbIX U MpPeAynpeau-
TeJbHBIX COOOILEHUN.

OnucAHME
OYHKLUMOHUPOBAHMUS
CUCTEMBI

[l ynpaBiaeHUs: CTpeJIKaMu U CUTHA-
JJaMH, a TaKXKE NI KOHTPOJISI UX COCTOs -
HUSA B IIOMCIICHUU OCXKYPHOTO IO CTaH-
LMW YCTAHOBJIEH aIllapar yIpaBieHUs

APM omepaTtopa. AmmapaT yrpaBlIeHUs
MPeICTaBIsIeT COOOI [Ba KOMIUIEKTa arl-
mapatypbl (OCHOBHOI M pe3epBHBI) B
cocTaBe KOMITbIOTEpPA C KJIaBUATYpOM,
MaHUIYJSITOPOM  MBbIlllb, I[BETHBIMU
MJIOCKUMU MOHUTOPAMU U TeYaTaronIuM
YCTPOICTBOM. B ciyuae oTkaza OCHOBHO-
ro paboyero mMecra JeKYpHOTO O CTaH-
1K paboTa MPOIOIKACTCS C PE3EPBHOTO
pabouyero mecra 10 yCTpaHEHHUs HEHC-
MPaBHOCTE Ha OCHOBHOM. [17151 pa®OTHI €
APM nexypHOMY IO CTaHILIMU WA OIle-
paTopy HEoOXOAUM MHHUMAJbHbBIA Ha-
BBIK pPa0OThI Ha MEPCOHATLHOM KOMITbIO-
tepe. IIporpammHoe  obecreueHue
WinCC mo3BoJsieT OTKpbIBaTh CXeMaTH-
Yeckoe M300paxeHue CTaHIMU C TO0-
€3IHBIM TI0JIOKEHUEM, OTPaXaIoIIee Co-
CTOSIHUE Pa3JIMYHBIX OOBEKTOB yIpaBJie-
HMSI, OCYILIECTBIISATD yIIpaBICHUE TBUXE-
HMEM, a TaKXe TOoJy4yaThb HEOOXOAUMYIO
sl 9Toro uHdopmaluo. M3MeHeHue
COCTOSTHUSI O00BEKTa MOXET OBITh MpPO-
MU3BEIEHO MyTEM MOIaYl COOTBETCTBYIO-
el KOMaHIbl MPU MOMOLIU MBIIIU C
YYETOM IMOE3IHON OOCTAHOBKY U COCTOSI-
HMSI KOHTPOJUPYEMbIX 00BEKTOB. B ok-
Hax OTOOpaXeHMS IMyTEeBOTO DPAa3BUTHUS
BBICBEUMBACTCSI MHEMOHUYECKMI TUIaH
JKEJIE3HOMOPOXKHBIX IMyTeil CTAaHLUWU U
nyteil nmpumbikanusi. Korma mnosib3oBa-
TeJb TEPeIBUraeT Kypcop MbILIU IO
OKHY, Kypcop u3MeHsieT ¢opMy B 3aBU-
CUMOCTHU OT TUIOB 00beKTOB. Cucrema
WinCC njisl yrpaBieHUsl TeXHOJIOTHYE-
CKUM TPOLIECCOM HCITOJIb3YET OJHOBpE-
MEHHO HECKOJIbKO OKOH C BBIICICHHbBIM
rIaBHbIM OKHOM. CaMu OKHa MOTYT ObITh
Pa3HbIX THUIOB: OKHO IMYTEBOTO pa3BU-
THUsI, OKHO COOBITHI1, OKHO TPEBOT ¥ OKHO
NUAarHOCTUKHU. [JlTaBHOE OKHO — OKHO
OTOOpaXXEHHUsI MYyTEBOTO Pa3BUTHUSI C MHE-
MOHUYECKUM TJIAHOM XKEeJEe3HOLOPOX-
HbIX MyTeil CTAHUMU U MyTeil MPUMBbIKa-

Hus (puc. 6). C MOMOIIBIO BBITTAAAIONINX
MEHIO TJIABHOTO OKHA MOXHO yMpPaBisiTh
WIM KOHTPOJUPOBATh CaMble Pa3HOO00-
pa3Hble OOBEKThI CTAHLIMU.

B cpene WinCC co3naHo U (yHKIIMO-
HUpYeT MporpaMMHoOe oOecrieyeHue pa-
0oyero Mecrta cepBUcCa W JUArHOCTUKU
APM »snexkrpomexanuka CILIB, peanuzo-
BaHHOE Ha 0a3e KJIMEHTCKOro paboyero
mecta WinCC ¢ takoil HacTpOIKoO IpaB
JIOCTYTIa, YTO C HETO HeJIb3sl OTHaBaTh HU
OTHOW KOMAaHIbl WJIM MOXHO OT/IaBaTh
OrpaHMYEHHOE YHCIIO TEXHUYECKUX KO-
MaHa. Mexny tem, APM anekrtpomexa-
HUKa TTO3BOJISIET TIOJIYYUTh Topasno Goee
noJapoOHYI0 MHMOPMALIUIO O COCTOSTHUU
000pyIOBaHUST HA CTAHIIMU, B TO BpPeMsl
kak Ha APM ornepaTtopa BbLIAETCS TOJIBKO
cBogHas WHMOpMaIUs BUIA <«HCIIpaB-
Ho/HeucnpaBHOo». Ha APM snextpome-
XaHWKa (Ha pucC. 2 eMy COOTBETCTBYET pa-
6ouee Mecto mHxkeHepa CLIB) oTtoGpa-
JKaroTcsl Bce coObITUSI U TpeBoru. Pabouee
MECTO 2JIEKTPOMEXaHWKa TTO3BOJISIET ObI-
CTPO M JIETKO JIOKAJIM30BaTh HEWCIIPaB-
HOCTb B BBIYMCIIUTEILHON YaCTH CUCTEMBI
U HAaITOJIbBHOTO 000pYIOoBaHUs. 3a UCKITIO-
YEHUEM JIOCTYyIa K 6ojiee NoaApOOHON UH-
dopmaru o0 cocTosTHUM OOBEKTOB Ha
CTAaHIIUM M HEBO3MOXHOCTU 3aJaHUs
MapIIpyTOB, OHO MaJIO OTJIMYaeTCs OT pa-
0ouero MecTta NeXypHOTo ofmepaTtopa/
nUcIieTYepa.

CPEACTBA PASPABOTKM
U NPOEKTUPOBAHMUSA
Bechb mpotiecc pa3paboTKK JOKYMEHTa-
uu 11poekToB 3A0 «ACK» Benércs ¢ mo-
MOILIBIO CUCTEMbI AaBTOMATU3MPOBAHHOTO
npoektupoBanuss (CAIIP) Eplan21.
K OCHOBHBIM TpeuMylliecTBaM 3TOil CHU-
CTeMbI MOXXHO OTHECTHU:
@ yno0OCTBO M YIIPOIIIeHUE TIpoliecca mpo-
€KTUPOBAHUSI;
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Puc. 7. Cxema nHopMaumMoHHOro B3aMMOAENCTBUA B NOPTY

@ aHAJIN3 CXeM U OTCJIEXMBaHUE OMINOOK;
@ ABTOMATUYECKyI0 TeHepalunio OCHOB-
HOM MOKyMEHTaluu (crenu@uKaim,
KaOeTbHBIN XypHAT U T.JI.) HA OCHOBA-
HUU pa3pabOTaHHBIX MPUHIUTHAAIb-

HBIX CXeM;

@ TIPOCTOTY BHECEHUsT U3MEHEHUN B JIIO-
0oe Bpemsi W Ha JiIoOOI cTtaguu Tpo-
eKTUPOBAHUSI, TIOCTIe BHEIPEHUS U3Me-
HEeHUI TOKyMEHTAIUsI TIPOCTO Tepere-
HepupyeTcs..

HcnonszoBanue CAITP He TonbKo co-
KpaTujio BpeMsi pa3paboTKu paboueit 10-
KYMEHTAIINU, HO ¥ 3HAYUTEJIbHO TTOBBICH -
JIO Ka4eCTBO MPOEKTUPOBAHUSI.

B xadectBe cpenctB pa3paboTKu TMpo-
rpaMMHOro obecriedyeHust ObLIM TpUMe-
HEHbI JMIEH3UOHHbIE TMaKeThl (PUPMBbI
Siemens, KoTopast pacroyiaraeT pa3BUTbI-
MU CPEICTBAMMU UISI TIPOTPAMMUPOBAHUS
CBOMX KOHTPOJUIEPOB U CUCTEM BEPXHETO
ypoBHs. [laker paspaborku PCS7 (Pro-
cess Control System) 1mo3BoJIiJI HA OCHOBE
TEXHOJOTMYECKUX TPOTrpaMMHBIX OMO-
JINOTEK YIPOCTUTD U YACTUYHO aBTOMATH -
3UpoOBaTh Pa3pabOTKy CIOXKHBIX CHUCTEM
ynpasieHusi. Bo Bpemsi HamucaHus mpo-
rpaMMbl HalllUMU CIIELMATUCTaMU ObLIa
co3naHa creuuajibHas MporpaMMHast
oubnmoTreka s peaau3aluy aJIrOpUT-
moB CLIb u ynpaBieHus1 HamoJbHBIMU
yctpoiictBamu. TexHomoruueckasr mpo-
rpamma pa3paboTaHa Ha sI3bIKe BBICOKOTO

ypoBHsi CFC (Continuos Function
Chart), mporpaMMHUpOBaHue Ha KOTOPOM
CBOJUTCSI K PAacCTaHOBKE COOTBETCTBYIO-
KUX OJOKOB U CO3JaHUIO MEXAY HUMU
JIOTMYECKUX cBs3eil. B pesynbrare mpo-
rpamMma IoJjy4ujaach TMOKOM Y MOHSITHOM
naxe 115 JIIOAei, He UMEIOIIMX TITyOOKMX
3HaHUI B 00JaCTM MPOrpaMMHUPOBAHMSI.
IIporpamma KoHGUIYpUPOBaHUS IUIaHA
CTaHUMM IO3BOJISIET CO3[aTh OMNMCaHUE
TJIaHa CTAHIIMU U COXPAaHUTb OTU JaHHbIE
JIJISI UCTIOJIb30BaHUSI MIPOrPaMMOil KOHT-
posepa.

OCOBEHHOCTHM CUCTEMBI
CucremMa COTIpOBOXKIEHMST BaTOHOB (OfI-
Ha W3 (PYHKIMOHATBHBIX yacteit MPC-
ASC1.0) uHTerpMpoBaHa ¢ UHMOpPMa-
LIMOHHO-JIOTUCTUYEeCcKOW cuctemoit IL-
SAR u 103BOJISIET KOHTPOIUPOBATH KaxK-
IIBII TOKOMOTHUB M BarOH, UX KOJMYECTBO,
HOMEDp MyTU, MapKy YIJIsl, OTIPABUTENS U
. CxemMa MHGOPMALIMOHHOTO B3aWMO-
NEUCTBYSI TIPEICTaBlIeHa Ha pUC. 7.
Cucrema paboTaeT B Maciltadbe peaib-
HOTO BpPEMEHU W TMO3BOJSIET MHOTUM
MOJIb30BaTENsIM, B TOM YHCIe U YIAIEH-
HBIM, OTCJIEXWBATh BCIO CUTYyalMIO IO
MOABMXHOMY COCTaBy Ha CTaHLUWUU
YronbHbI TEpMUHAT ¢ MOMEHTA TTPUXO/Ia
co cranuuu JIy>kckast 10 BBIXOJA MYCTBIX
BaroHoB. /laHHbIE O TWUIE BaroHa aHaIU-
supyotrca B cucreme MPC-ASCI1.0 u

CpaBHMBAIOTCSI ¢ MH(pOPMAIMEed, MOCTy-
naronieil u3 ycrpoiictBa cuérta oceit. 1o
pesyabTaTaM CpaBHEHMSI CHCTeMa JeacT
BBIBOJ O TOM, CKOJIbKO M KaKMX BaroHOB
MPOCIeAOBAIO Ha YYaCTOK U CKOJIBKO BbI-
11710 ¢ Hero. Peann3oBaHHas cucTeMa cué-
Ta OCEH SIBJISIETCSI YaCTblO KOMIUIEKCHOM
MHOOPMALIMOHHON CUCTEMbI IS Keje3-
HOIOPOXHBIX TEPMUHAIOB, MO3BOJISIO-
1LIei oCcylIecTBISITh 3(D(HEKTUBHBIN KOHT-
pOJIb 32 MIPOU3BOJICTBEHHBIM MPOLIECCOM,
BECTU OINEpaTUBHBINA YYET rpysa, oOMeH
nHdopmanueii ¢ OAO «PXK]I» u kiueHra-
MM B peXXMME peasbHOTO BPEMEHHM.

Mudopmanusa o mopsiike cliegoBa-
HUSI, TUIIE BaroHa, MapkKe rpy3a U €ro
Bece Tmepenaércsi Ha BEpPXHUH ypOBEHb
MPC-ASCI1.0 u3 ILSAR wnu npyrux cu-
crem (DTPAH), a Takxke MOXeT ObITb
BBeJicHa orepaTopoM BpyuyHylo. Pacuér
CTaTUCTUYECKUX TAHHBIX IO BBHIIPY3Ke
BaroHOB U IIOTPY3Ke CYAOB OCYIIECTB-
JIsieTCsl B a0COMIOTHBIX M OTHOCUTEIbHBIX
BeJIMUMHAX (Hampumep, B pacyéTe Ha
1000 TOHH).

Taxxke BO3MOXeH BBIBOI Ha 3KpaHbI
CUCTEMbl MHOTHX HEOOXOIMMBIX IPO-
M3BOJCTBEHHBIX ITOKa3aTeNiell, TEKYIIUX
3HAYEHUI MO BBITPY3KE BAaroHOB W I10-
Ipy3Ke CYIOB BIUIOTH IO OTOOpaskeHMs
COCTOSTHUSI TIOTOJTBI.

ITpon3BOACTBEHHBIN KOMIUIEKC, KOTO-
PBIif OXBaTBIBAaET CHCTEMa JIOTUCTUKA 1L-
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SAR, BKIIIOUAET B €01 CKIIAACKYIO TPYIT-
My, SKCIEAUTOPOB, XEJIe3HOTOPOXKHBIN
KOMILIEKC, KOMMepUYeCKuit OTaen, Oyxrai-
TEpUI0O W TUIAHOBO-PKOHOMUYECKUU OT-
nen, cayxoy ACY u UT. Cucrtema MPC-
ASC1.0 Ben€r aBTOMaTMYECKUIA YUET TIe-
peMellleHrsT KaXI0il eIWHULIBI TTOIBUXK-
HOTO COCTaBa M €€ UIeHTU(hUKAINIO.

[lepeynciuM OCHOBHBIC IMPEUMYIIE-

ctBa cucreMbl MPC-ASC1.0:

® OTKPBITOCTH CUCTEMBI, BO3MOXHOCTh
oOMeHa WHGpoOpMaLMEil ¢ CUCTeMaMu
BBICIIIETO YPOBHSI, MHTETPAIIUS C CUCTE-
Mamu Jjoructuku u ACY morpy3ouHo-
Ppa3rpy30YHBIX KOMIIEKCOB;

® CHIDKCHME 3KCIUTyaTallMOHHBIX 3aTpar
3a CYET YMEHBIIECHMS SHEPrOEMKOCTHU
CHCTEMBbI, COKpAIleHUSI TTPUMEPHO Ha
MOPSIIOK KOJIMYECTBA 3JIEKTPOMATHUT-
HBIX peJjie ¥ IJIMH BHYTPUITOCTOBBIX Ka-
OeJteii, MpUMEHEHUsI COBPEMEHHBIX He-
00CTy>KMBaeMbIX MCTOYHMKOB ITUTa-
HUs, WCKJIIOUECHUS W3 SKCIUTyaTallluu
TPOMO3IKMX IMYJIbTOB YIpaBICHUS U
MaHUMYJISITOPOB C OOJBIIMM YHCIOM
PYKOSITOK M KHOTIOK MEXaHUYECKOTO
NCUCTBUS,

® HajJu4yue BCTPOCHHOTO IMArHOCTUYEC-
CKOTO KOHTPOJISI COCTOSIHUSI arapar-
HBIX CPENCTB LIEHTpaIU3allud U 00b-
€KTOB yIIpaBJICHUS U KOHTPOJIS;

® BO3MOXHOCTh TPUMEHEHUSI TUIIOBOTO
HAIOJIbBHOTO 000PYIOBaHUSI YCTPOICTB
CLIb 1 TUTIOBBIE CXEMBI €TI0 TTOAKIIIOUE-
HUS,

® BO3MOXXHOCTbH TTOJTyUYCHUST M HATJISITHO-
ro oToOpaxkeHUs pabOTHl CTAHLMHU U3
apXuBa;

® CHUXKEHME YHucia TPUMEHSIEMOro Io-
CTOBOTO 00OPYIOBAHUS IO CPABHEHUIO
C QaHAJIOTUYHBIMU CHCTEMaMU;

® BO3MOXHOCTb AELEHTPATU30BAHHOIO
pa3MelIeHnsT OObEKTHBIX KOHTPOJLIE-
OB IUIS YTIpaBJI€HNSI CTAHIIMOHHBIMU 1
TIePEeTOHHBIMU O0BEKTaMU, YTO TT03BO-
JISIET 3HAUUTEIbHO CHU3WTDH YIEeNbHbBIN
pacxon kabens Ha OTHY LIEHTpaau3ye-
MYIO CTPEJIKY;

® Hajluuue pPEe3epBUPYEMON CHUCTEMBI
VIpaBIeHUsT U BU3yalu3aluu (IBa He-
3aBUCUMBIX cepBepa ¢ (yHKIIMei aBTo-
MaTHUYeCKOTO TIEPEeKITIOUEHNS);

® TIPEIOCTABJICHUE 3KCIUIyaTallMOHHOMY
U TEXHUYECKOMY TepCOHATY pPAaCIIu-
peHHoll WHGOPMAlM O COCTOSIHUU
ycrpoiictB CLIb Ha cTaHLIMM ¢ BO3MOXK-
HOCTBIO TEpeaayd 3TOW U APYrod WH-
dopmanuu o Ge30macHBIM KaHaJlaM
CBSI3M JIIOASIM, OTBEYAIOIIMM 3a JKC-
TUTyaTalio CUCTEMBI,

® BO3MOXHOCTb YIPaBJIEHUsI 00beKTaMu
MHOTHX CTaHIINH U TIEPETOHOB C OJHO-
TO paboyero MecTa;

® PACHIMPEHHBIA HAOOp TEXHOJIOTUYE-
ckuX (QYHKIIMN, BKIIOYasl 3aMbIKaHUE
Mapuipyta 0e3 OTKpBITHSI cBeTodopa,
OJIOKMPOBKY CTPEJIOK B TPEOyeMOM TT0-
JIOXKEHWW, 3arpeniaionx MoKa3aHun
cBeTO(hOPOB, M3OJUPOBAHHBIX CEKITUI
JUTST UCKJTIOUEHMS 3aJlaHusl MapiipyTa
U ap.;

® BO3MOXHOCTb HEMPEPBIBHOTO MPOTO-
KOJIMPOBAHUST MEWCTBUI SKCIUTyaTa-
IIMOHHOTO TePCOHala 0 YIPaBICHUIO
00BeKTaMU U BCeii TTOe3MHON CUTYaINu
Ha CTaHIUSX U TIEPEeTOHAX;

® 3HAYUTEJIbHO MEHbIIUE radbaputhl 000-
pyIoOBaHUS U, KaK CJIeACTBUE, B 3—4 pa-

32 MEHbIIUN OO0bEM MOMEINEeHUMN st
€ro pa3MelleHu s, YTO TTO3BOJISIET 3aMe-
HSTh YCTapeBIINe CUCTEMbI LIEHTPATH-
3a1un 0e3 CTPOUTENHCTBA HOBBIX TMO-
CTOB;

@ ynoOHasi TEeXHOJOTUsI MPOBEPKU 3aBU-
cUMoOCTel 6e3 MOHTaXka MaKeTa 3a CUET
WCTIONBb30BAHUS CTICIINATM3UPOBAHHBIX
TIPOTPAMMHBIX CPENICTB, IIPUMEHSIEMBIX
TUTSI TIPOEKTUPOBAHUST CUCTEMBI;

@ COKpallleHMe CPOKa MOBTOPHOTO 3amyc-
Ka cucteMbl MITL npu uamMeHeHUM my-
TEBOTO Pa3BUTHUSI CTAHIMU U CBSI3aH-
HBIX C O3TUM 3aBUCUMOCTEN MEXIy
CTpeJIKaMU U CUTHAJIaMHU.

B pexomeHmanusx HaydHO-TeXHHUYE-
CKUX KOH(MEepeHIINii Mo aBTOMAaTU3AINU
TEXHOJIOTUIECKUX TTPOIIECCOB Ha JKee3-
HOMOPOXHBIX CTAHLMSIX U B PEIICHUSIX
(TIpKaszax) MUHUCTEPCTBA TPaHCIIOPTa
Poccutickoit denepanvu oTMevaeTcst He-
00XOIMMOCTh BHEIPEHUSI COBPEMEHHBIX
CHCTEM YTIPaBJICHUSI U KOHTPOJIS 3a TOJI-
BIDKHBIM cocTaBoM. KowmruiekcHast cu-
crema MPC-ASCI1.0 sgBasiercss ogHOI U3
TaKMX CHUCTEM, KOTOpble HE TOJbKO
ynpanisior oobekramu MIITL 1 KoHTpo-
JIUPYIOT WX, HO W, MHTETPUPYSICh C CUCTe-
mamu ACY TII morpy3o4Ho-pas3rpy3ou-
HBIX KOMILJIEKCOB U CCTEMaMU JIOTUCTHU-
K1, TIO3BOJISIIOT CO3AaTh €IWHYI0 KOM-
MJIEKCHYIO CUCTEMY YIIpaBJIEeHUsI ITepeMe-
LIEHUEM TTOABMKHOTO COCTaBa (U TPy30B).
[Ipu 5TOM MNPOMCXOAUT OMTUMU3ALIUS
BCEX TEXHOJOTMUECKUX MIPOLIECCOB U yBe-
JIMYEHUE DKOHOMUYECKOU 3(PHEeKTUBHO-
CTU paboOThl pPAa3HBIX MOApa3aeIeHUN
CTaHUUU U TIPEAIPUSITUS B LIEJIOM.
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