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ANBU3NOH XAT

NMPOAYKTbl U PELLEHNA
OAVUBUN3NOHA

Xene3HooopoXXHo ABTOMATUKWN
n TenemexaHnKmn
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COAEPXAHWNE

YnpaeneHue aBvXXeHNeM Noe3foBs B LMPPOBYIO 3MOXy

Ycnyru nonHoro uukna B cdepe XAT ana MarnctpanbHbIX XXene3HblX Jopor,
TOPOACKOTO M MPOMBbILLIEHHOIO PENbCOBOrO TPaHCMopTa

JNnpepctBo B rnobanbHoM MacliTabe — peanvsaums NPoOeKTOB NOOOro ypoBHs
CNOXHOCTU

MapTHEPCTBO C POCCUMCKUMM U 3apyDOeXKHbIMU KOMMaHUSAMW U OpraHM3aLmnsmMm
MpoekTupoBaHue ycTponcTB XXKAT Ha MarucTpanbHbIX XKenesHbliX Joporax,
ropoACKOM M MPOMbILLNEHHOM pefibCOBOM TpaHcnopTe

He3aBUCMMBbIN UcMbITaTeNbHbIN LeHTp XKAT

CoBpeMeHHas npoussoacTBeHHas 6asa B WwecTu pernoHax Poccumn

CepBuicHoe obcnyxmBaHue obecrneyeHne becnepebonHol paboTsl cuctem
YyebHble knaccbl, NOAroToBKa nepcoHana

CTpouTenbHO-MOHTaXHble paboTbl. KoMnneKcHbI Moaxon,

PelleHuns gns MarmcrpanbHbIX XXene3HbiXx Jopor

PelueHVs ANs NIMHUI CO CKOPOCTHBIM U BbICOKOCKOPOCTHBIM ABUXXEHMNEM
PeweHuns ans npombilfeHHOro TpaHcnopTa

PelleHuns ana ropockoro pesbcoBoro TpaHcnopTa

Cuctembl LeHTpanusauumn AnsusnoHA XAT Ipynnbl komnaHum 1520

CUcTeMbl MUKPOMPOLLECCOPHON LieHTpanu3aummn MIL-E n MML-37

BesonacHas ungposas MNnatpopma 2.0 ana cuctem XAT n MTIL, Ha ee ocHoBe
MwukponpoueccopHas ueHTpanusauus MIML-M3-®

MuwukponpoLeccopHas ueHTpanusauma gna metpononuteHos MIMLU-CM
MbpupaHas ueHTpanusaums PML-E v PML-3J1

MukponpoueccopHas cucTeMa aBToMaTU3aLmMm COpTUPOBOYHbIX ropok FALL-APC
MukponpoLieccopHasi cucTema nonyaBTomaTtuyeckon 6nokmposku MAB-E 1 MAB-3J1
MwukponpoLleccopHas cucTema aBToMaTnyeckon 6nokmposku ABTL-E 1 ABTLL-3J1

ABTOMaTMYeCKas NTOKOMOTUBHAs CUrHaNM3aLmsa ¢ ANCKPETHO U3MEHAEMbIMU
rpaHuuamu 6nok-yyactkos AJ1ICO-3J1-M

MukponpoueccopHas cucTema aBTomaTmyeckon 6nokmposku ABTLL-MLL
CucteMa aBTOMATU3MPOBaHHbIX pabounx mect MultiRcos

Cucrtema aucneTyepckom LeHTpanusaumm L-301

MHTennekTyanbHaa cuctema yrnpasreHus nepeso3oyHbiM npoueccom NCYTIN
CucTeMa MHTepBaNbHOMO PerynnMpoBaHMSNo paaroKaHany ¢ NofABUXHbIMU Gnok-
yyactkamu CUPANM-E

KomnnekcHoe noBbliweHve knbep3sawmieHHocTr. Cuctema KCMK-3J1
MuTatowas yctaHoska MYLWI-E Ha WMHe NOCTOAHHOrO Toka

Mutatowasn yctaHoBka Y3aI-®

MuTatowme ycTaHOBKM ceMericTBa YIM-Y

MopynbHas coBmeLleHHas nuTatowas yctaHoska MCIY ans metpo
CuCTeMbl 3aLWUTbl OT UMMYNbCHBIX NepeHanpsxxeHnn Y3UM B3LWOK v Y3UM
bapbep-M

Lindpposbie Momynu KoHTpons penbcoBbix Lenen LIM-KPL, u LLM-KPL-M
Lindpposor Moaynb KOHTPOIS PeNbCOBbIX Lienel ¢ aBTOMaTUYeCKUM
perynuposaHuem ypoBHs curHana LIM-KPLL-AP

MukponpoLeccopHas cuctema cyeta ocert MCCO

KoHconbHble HeB3pe3Hble CTPeNoYHble 31eKTPONPUBOAbI NS CKOPOCTHbIX

1 OObIYHBIX MarmcTpanbHbIX IMHUIA 1 MPOMTpaHcnopTa
AnnapaTHO-MPOrpaMMHbI KOMMIEKC YrIpaBNeHWs NMonoron ctpenkomn

AMNK YnNc

ABTOMaTMyeckas nepeesgHas curHanusauma MATC-E u MAMC-3]1
ABTOMaTuyeckas nepeesgHas curHanusaums MATNC Ha 6a3e Mnatdpopmbi 2.0
CucTeMbl LMGPPOBOW CBA3U 1 OMOBELLEHUS N5 )XeNe3HbIX JOPOT U TOPOACKOro
TpaHcrnopTa

CBeToONTUYECKME CBETOANOAHbIE CUCTEMbI U CBETO(OPbI AJ15 XKeNe3HbIX JOPOor
1 METPO

PenenHas annapaTtypa ans cucrem XAT

Likadbl, TpaHcnopTabenbHble MOAYNY U MOBUbHbIE KOMMIEKChI
KomnnekcHas cuctema ynpasneHus ABMKeHNEM Noe3nos

Ans TpaHCMOHIONbCKOM MarncTpanm

MuikponpoLieccopHble U TMbpuaHbie cucTeMbl LeHTpanu3auymn MIIL-3J1

1 PML-3J1 pns meTtpo

MwukponpoueccopHas cucteMa MHTEPBabHOMO PerynMpoBaHuns ABUKEHNS
noesgos CMP AN ans meTpo

ABTOMaTM3MpPOBaHHas cMCTEMa ANCNETHEPCKOro yrpaBneH s AB/KEHNEM
noesgos metpo ACAY ANM «[uanor»

ABTOMaTM3MpPOBaHHaA CMCTEMa KOMMIEKCHOO yrpaBseHus ABMKEHNEM BaroHoB
TpamBas ACKY BT
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VMNPABJIEHWE OBVOXKEHWEM MNMOE340B
B LWPPOBYH 3MOXY

AunBusunoH XXAT Npynnbi komnanun 1520 —
rnoGanbHbIf CUCTEMHBIA UHTErpaTop,
o6GecneynBaloLM KOMIIIEKCHOE CONMPOBOXXAEHME
3aKa3uyMKa B Te4eHue BCero XXU3HeHHOro LumKna
cucrem m ycrpomcts CLIB n cBA3wn. B coctas
OVBU3NOHA BXOAAT BefyLme POCCUICKME KOMMaHUH,
Takue kak «3JTTE3A», «1520 CurHan», «CTanbaHepro»,
«Ounanor-tpaHc», «KnbepTex-CurHan», «CnHTe3-AT»,
«ATUNC», «PoCAT», «Lindposbie TexHonorum 1520»,
KOTOpble pacronaratoT NMoJiHbIM CMEKTPOM peLLeHUI
LN peNibCOBOro TpaHCMopTa, pa3pabaTbiBatoT, MPOU3BOAAT,
MOCTaBNSAOT U BHEAPSAIOT MHHOBALMOHHbIE CUCTEMBI
yrnpaBneHnsi ABMXEHVEM MOe30B AN MarncTpanbHbIX
M MPOMBbILLUNEHHbIX XeNe3HbIX JOPOr, FOPOACKOro
penbcoBOro TpaHcnopTa.

Hawun komnaHum pa3BepHynv NnepBylo B Mupe
cucTemy yripaBrieHUsi ABU)KeHEeM Nnoe3foB

Mo paguoKaHany ¢ NoABMKHbIMU GJIOK-y4acTKaMu
(c dyHKLMAMUM ETCS ypoBHS 3) Ha KenesHbIX oporax
cyMmMapHown gnvHou noytn 2000 km B KazaxctaHe,

a 3atem B MOHronmmn B pamkax MofepHu3saumnm
TpaHcMOHronbckor maructpanu (6onee 1000 km).

B nocnepHue roabl AueusnoH XXKAT lpynnbl KoMnaHum
1520 peanusoBan 1 peanvsyet MacliTaOHble
KOMIJIeKCHbIe NpoeKTbl BHeapeHus cuctem CLIB

1 €BsI3M Ha MOCKOBCKOM LieHTpanbHoM Konbue (MLUK)

1 Ha MOCKOBCKUX LeHTpalbHbIX anameTpax (ML),

Ha BoctoyHom nonuroHe OAO «PXX[», Ha NMHUAX

1 B aN1IeKTpoAeno meTpononuteHoB MockBbl U TallKeHTa.
Halewn aBToMaTU3NPOBAHHOM CUCTEMOM KOMIMIIEKCHOTO
yrpaBneHus ABMXXeH1eM BaroHoB TpamBas obopyaytoTcs
NVHUU POCCUIMCKON cToNULbI. MNpoayKLus AMBU3NOHA

LEMOHCTPUPYET BbICOKYIO HAZIEXHOCTb B CAMbIX Pa3HbIX
KIMMaTUYECKUX YCOBUAX — OT SIKYTUM C 3KCTPEMasbHO
CYpPOBbIMY 3UMaMM [0 KapKMX MYCTbiHb C MeCYaHbIMM
Oypsmu B CpeiHea3naTCKOM permoHe.

[ns pelweHus cTpaTerMyeckmnx 3agayd u KOHCoONMAaLMm
Hay4YHO-UCCNeAOBATENbCKUX U MHXKEHEPHbIX KOMMNETEHLMI
CcO3AaH YHMKasNbHbIN OGbeguHEHHbIN NHXXeHePHbIA
LIeHTP, KOTopbIi cobpan 6onee 500 pazpaboTynkos
MWpPOBOro YpoBHS. OToT TexHonapk CLIB ¢ coBokynHbIM
VMH)XXeHEePHbIM MOTEHLMANoOM KOMMNaHWUM AMBU3NOHA

CTan KNio4YeBbIM MHTErpaToOpoOM B KOMMNEKCHOM
umdpoBmsaummn MHPPaCcTPyKTypbl XKenesHblX JOpor
Poccumn n gpyrux ctpaH.

Komnnekc ycnyr Ha NnpoTAXXeHUU BCero YXnsSHeHHoro yukrna

MpoekTnpoBaHue

TexHuyeckne
3ajaHus
M VX pelueHns

WNHXUHUPUHT

ApanTtaumsa
M NOCTaHOBKa

MpoekTHble
1 U3blCKaTenbckmne

pa6OTbI Ha Npon3BoACTBO

Mycko-
Hanafo4Hble
paborbl
1 BHefipeHune

Cepsuc
1 TexHMYeckas
noaAepxKa

TecTupoBaHue
1 nabopaTtopHsble
ncnbiTaHUs



YCNYT NMOJIHOINO UWAKNA B CPEPE XKAT
AN MarncTpanbHbIX XXene3HbIX 4OPOor, FOPOACKOro

M NPOMbILLNEHHOrO PefibCOBOrO TPaHCMopTa

ANBUN3NOH XXAT reynnbl KOMMAHMI 1520
KOMMJIEKCHaA UHTEerpayusa B Te4eHune Bcero
YXM3HEHHOrO LVKJia YCTPOUCTB n cuctem XXKAT

Pa3pa6oTtka cuctem. UcnbitaHus. Ceptudunkaumns

Mpou3BoACTBO, KOHTPAKTHasA cGopKa, NoKanusaums

MocraBka o6opyaoBaHus

CepBucHoe oGcny)xmuBaHue

YTunusauusa

CTpouTenbHO-MOHTaXKHble paboTbi B cpepe CLIB.
KanutanbHbin peMmoHT. MopepHusauusa

KomneTteHumn JueusnoHa XAT [pynnbl KOMAaHUN

1520 no3BonsoT NPeaoCTaBUTh 3aka3ymMKaM MOMHbIN
cnekTp ycnyr B cdpepe CLIB 1 cBsizn: ynpasneHue
NPOeKTaMu, MHXUHUPWHT, pa3paboTka 1 Npou3BOACTBO,
o0byyeHue, cepBUC— BMNOTb A0 YTUNN3ALMU YCTapeBLLEro
obopyaoBaHus. Mpu 3Tom AnBnsnoH XXAT lpynnbl
KoMnaHun 1520 peannsyeT NPOEKTbI NOJ KoY

C KOMMJIEKCHBIM COMPOBOX/AEHVEM 3aKa3ynka B TeHeHne
BCEro XM3HEHHOro uMkKna cuctemM n yctponcts CLIB u cesisu.

YHUKANbHbIA ONbIT YMPABEHUS MPOEKTAMMU

OuneuzunoH XAT Mpynnbl komnaHmn 1520 — oauH

13 HEMHOTUX B MUPE UHTErpPaToOpOB, CMOCOOHbBIX
obecneynTb B MONHOM 0GbeMe yrnpaBneHue NPoeKTamm
B cdhepe CLUB 1 cBA3N He TONbKO MO HaLUMOHAaNbHbIM,
HO 1 MO MeXAyHapOoAHbIM CTaHJapTaM. 3To 0cobeHHOo
Ba)HO B TeX c/lyvasx, Korga npoeKTbl PUHAHCUpPYOTCA
13 CPEnCTB MeXAYHapOAHbIX DaHKOBCKNX CTPYKTYP

M UHBECTULUMOHHbIX GOHAOB. YNpaBieHne NpoeKToMm
CcneunanncTbl AMBM3MOHa obecrneymBatoT Ha BCex
3Tanax — OT OpraHu3aunm NIaHMPOBaHUS U KOHTPONS
3a Npon3BOACTBOM paboT A0 B3aMMOeNncTBUS

CO CMEXHMKaMU, KOHTponsi pUHAHCOBbLIX NMoKa3aTenen
1 PUCK-MEeHeXXKMEeHTa.

JINAEPCTBO B HOBbLIX TEXHONOINAX

MHXWHMPUHroBble LeHTpbl JuBur3noHa XAT
Ipynnbl koMnaHmit 1520 y>ke MHOTO NeT IMAMPYIOT
Ha pbIHKe, yCrelHo pa3pabaTtbiBas U BHeapss
HoBble TexHonoruu B cpepe CLIB. B agnBn3noHe
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KomMnnekcHble CUCTEMHbIe peweHuna gna BCeX 3aKa34nkKoB

BepxHu# ypoBeHb

ynpaBneHus!

ueHTpaJ’IMBOBaHHaﬂ camcTemMa

AucneTyepckoro ynpasneHus
N KOHTpoOnsa

BE3OMACHbIN BbIYNCIUTENbHbIA KOMMJIEKC

TexHOnornyeckum
ypoOBeHb
CucTeMbl aBTOMATUKN

n TenemMmexaHunkmn LeHTpanu3aums

Mogaynu KOHTPONns penbCcoBbIX Lienemn

CuUcTeMbl cyeTa ocen

Xene3HopopoXHas
nHppacTpykTypa

Komnnekcbl HanonbHbIX
06BLEKTOB yripaBneHns
1 conyTcTByloLLee
obopynoBaHue

MaructpanbHbIn
TpaHcrnopT

TaKXXe HaKOMMEeH UCKIIOUYNTENbHBIV OMbIT TpaHchepa
TEXHONOrM OT 3apybeXXHbIX MapTHEPOB U IOKanu3aumm
npousBoAcTBa cnctem m yctpomcts CLB.

KomnaHnu guBmsnoHa sHegpunu nepsyto B Poccun
cuctemy MIL Ha ctaHuum KanawHukoso B 1999 roay,
nepBbIMU B MUpPE 3anyCTUNM CUCTEMY YrpaBneHus
OBVDKEHMEM Moe3[0B Mo pajMokaHany ¢ NoABUXHbBIMU
OnoK-y4acTkamu Ha MarncTpanbHbIX TUHUSX.

CneKTp MHHOBALMOHHbIX PeLUEHN AMBU3MOHA OXBaTbIBaeT
BeCb Kommnekc cpefcTs XKAT Ana marucrpanbHbix
»KenesHbIX JOpOor, FOPOACKOro U MPOMBILLNEHHOTO
penbCcoBOro TpaHcnopTa. B AMBM3MOHe cobpaHbI Nyyline

B OTPacu CNeLmanmcTbl C yHUKabHbIMU KOMMETEHLMAMM,
XOPOLLO 3HAaKOMbIE €O crneundukon cnctem XAT

M CNoCcoBHble peLuaTh 3aAaum Nobon CIOXKHOCTU

Ha MeXJyHapOAHOM ypOBHe.

MOLWHASA NMPON3BOACTBEHHASA BA3A

OmBun3noH XKAT Mpynnbl komnaHuin 1520 pacnonaraet
CNaXXeHHOW KOMaHA0M NPOeKTUPOBLUMKOB, UCTIbITAaTENbHbIM
LeHTPOM 1 MOLLHOW NPOu3BOACTBEHHOM Oa3oM, B cocTaBe
KOTOpOW BOCEMb NPEANPUATUN U MPOU3BOACTBEHHBIX
NnoLWaaoK. ACCOPTUMEHT NpoayKLMM OXBaTbIBaeT

OBbEKTHbBIE KOHTPOJIJIEPBI
ML, MAB/MIMAB

MukponpoueccopHas MwukponpoueccopHas
aBTOGIOKNPOBKA

AVNCNETYEPCKUIA LIEHTP

TMS (aucneTyepckoe ynpasnieHue nepeBo3oyHbIM npoueccom), CTC (aucneTyepckas LeHTpanmsaums),
MDC (cucTema KOHTPONS, AMArHOCTUKU U yNpaBneHus obcnyXXMBaHNEM YCTPONCTB XKAT)

LIMDOPOBOM
PAIVIOKAHAN

BOPTOBbIE
CNCTEMBI
BE3OMACHOCTU

cupan
Cucrema
WHTepBasbHOro
perynuposaHus
ABMXXEeHUA noe3nos

MATC

MukponpoueccopHas
nepeesgHas
CUrHanmsaumus

AnnapaTtypa yBsi3Ku
1 conpsikeHus

HAIMOJIbHOE OBOPYJOBAHUE

Topoackomn
Ha3eMHbIN
TpaHcnopT

MpoMmbILNeHHbIN

MopThbl
TpaHcnopT

8000 BMAOB KOMIMOHEHTOB, YCTPOWCTB U cuctem CLB
1 CBSA3U, U3 KOTOPbIX GOPMUPYIOTCS BbICOKOTEXHONOTMYHbIE
peLleHVs AN BCeX BUAOB PebCOBOro TpaHcnopTa.

CEPBUNC

[VBM3MOH NepBbiM B POCccuK 0Tnagmn cnuctemy NoaaepXKm
MUKPOMpPOLLECCOPHBIX YCTPorcTB XKAT B pexxume 24/7

M rapaHTUNHBIN U NocnerapaHTUNHBIN CEPBUC BCEX
YPOBHEMN. 3aKa34yMKM MOTYT PacCiUTbIBATb Ha HAAEXHYIO
MoCTaBKYy 3amnyacTei B Te4eHMe BCEro XXM3HEHHOTO LIMKIa,
Ha yCJlyrv no MoaepHM3aLumm 0ObeKTOB 1 NPOAJSIEHUIO
CpoKa WX Cy>XObl, Ha KanuTanbHbIN PEMOHT 1 yTUIN3aLMIo
OTCNY>KUBLLEro CBOW Cpok obopyaoBaHus XAT.




JINOEPCTBO B MNTOBANTbHOM MACLUTABE -
peanun3aumns NPOeKTOB NOOOro ypoBHS CIIOXXHOCTU

AnsunsnoH XXAT MNpynnbi komnaHui 1520 ycnewHo
peanusoBasl MHOXXeCTBO NpoeKToB B Poccun

M Apyrux crpaHax. PaspaGoTtaHHble B AVIBU3UOHE
cUcCTeMbl yNpaBrieHVA ABVMXEHEM Nnoe3fos
MO3BOJININ CO3AaTb XKENIe3HOAOPOXHbIe
€Bpo-a3maTckve Kopyaopbl Ha HanpaBleHUAX
BOCTOK — 3arap,  ceBep — Ior, Mo KOTOpbIM
KYypPCUPYIOT TRXKEJNIOBECHbIE Noe34a U YCKOPEeHHbIe
KOHTeMHepHbIe 3KCnpecchbl.

POCCHA

B Poccuum npeanpusaTus AMBusnoHa paboTatoT

C Hayana NpoLsIoro BeKa. 3a MHorue gecatuneTums
OHW MOCTaBUIIN COTHU ThICAY €AMHNL, annapaTypbl
Xene3sHoJOPOXXHOW aBTOMAaTUKM U1 CBAI3K, KoTopas
NpoAomKaeT HaAeXHO paboTaTb Ha BCEX XKeNe3HbIX
poporax «npocTtpaHcTBa 1520» 1 paneko 3a ero
npepenamu. B 1999 roay insnsmoH XAT pynnbl
KomnaHumn 1520 nyctun nepeyto Ha ceTn OAO «PXX[»

Ha yuactke TpaHccnba ¢ HoBbIM KepakckrM ToHHenem pabotaioT
cnctembl CLB finBusnora XAT pynnel komnaHun 1520

cMCcTEMY MUKPOMPOLLECCOPHOW LieHTpanusauum, caenas
TEM caMbIM MePBbIN LWar K pa3BepTbiBaHWUIO LMPOBbLIX
TEXHONOMMN B chepe KenesHOJOPOXKHOM aBTOMATUKM.
Cenyac Ha Bcen TeppuUTopun Poccum Halwmmu cucteMamm
ML o6opynoBaHo 6onee 400 ctaHUMn (NprMepHO
11000 cTpenok 1 6onee 1100 KM aBTOGNIOKMPOBKK).

3HaKoBblE NPOEKThLI AMBU3MOHA — TpaHccMbupckas
1 bankano-Amypckas maructpanu, MockoBckoe
LeHTpanbHoe KoNbLo U MOCKOBCKME LeHTpanbHble
JnameTpebl, rae CpoOeKTUPOBAHHbIE U MOCTPOEHHbIE
HaLMMM KOMMaHMaAMN cucTemMbl XKAT obecrieynsatoT
becnepebolriHoe 1 GesonacHoe ABMXKEHME NOEe3[0B
C MMHMMaIbHbIMW MHTEpBanamu.

Cuctembl MIL v gpyrue cpeactea XAT, co3gaHHble

B AMBU3NOHeE, paboTatloT Ha MarncTpany Mocksa — CaHKT-
MeTepOypr, rae KypcupytoT BbICOKOCKOPOCTHbIE Noe3aa
«CancaH». Ha npoekTtmpyembix B Poccn BCM Takxe
nnaHUpyeTCcs NpMMeHeHne TEXHUKU UBU3NOHA.

MockoBcKoe LieHTpaibHOe KoJibLLlo 060pyaoBaHO cMcTeMamMu
ML, Ansur3noHa XXAT Mpynnsl komnaxui 1520
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OumBun3aroH XAT Mpynnbl komnaHui 1520 BHeapwn
nepsble Ml v undposble cncteMbl MHTEPBaNbHOIO
perynpoBaHus ABUXEHWS MOEe30B Ha MeTpornonuTeHe
Mockebl. Ha KonbLeBon nuH1Un MocKOBCKOro MeTpo
undpoBble peLleHVs AUBU3NOHA NPOAEMOHCTPMPOBaN
peKopAHO BbICOKYIO MPOMYCKHYtO CrocobHOCTb — 45 nap

noesfoB B Yac Npu cpegHeM MexnoesgHom nHtepsane 80 c.

B 2023 roay nocne ycrnewHoro 3aBepLlueHnst UCbITaHNI
AVBU3MOH NPUCTYNWN K pa3BepTbiBaHMIO B MockBe
ABTOMAaTM3MPOBAHHOMW CUCTEMbI KOMMIEKCHOIO
ynpasneHus asmxeHnem Tpameaes ACKY [1BT, koTopas
NO3BONSET MOBbICUTb CKOPOCTb MPOCNEf0BaHUSA CTPENOK
M NMPOMYCKHYIO CMOCOOHOCTb TpamBaMHbIX NHUN.

OPYTUE CTPAHbBI CHI

OuBusnoH nuanpyet B chepe XXKAT Ha OonblUMHCTBE
»enesHblx gopor ctpaH CHI. B AsepbanpyxaHe
TEeXHUYeCKOoe pelleHne JMBU3MOHa NO MOAEPHU3aLMmn
yctpowncts CLUB Ha marucTtpanu baky — betok-Ksacuk
NMO3BOJINIIO BbIUFPaTh KOHKYPEHLMIO C HECKOJIbKUMU
BeAyLMMN KOMMNaHUAMIN Mupa.

Ha xenesHbix Joporax ¥Y36ekucraHa AMBU3MOH yCrewHo
BHeapun MIML n gpyrue yctponctea XKAT Ha HECKONbKMX
NVHKUSAX, B TOM YMCIE Ha yYacTKax C ABMKEHUEM
CKOPOCTHbIX Noe340B. LndbpoBbie cncTeMbl aBTOMaTUKU
AVBU3MOHa paboTaloT B MeTpo TallKeHTa.

B KasaxcTaHe B 2011 rogy 6bina BBeageHa

B 3KCMJlyaTauuto nepeas B MUpe cuctema
VMHTEpBanbHOIo perynnpoBaHns ABUXEHUS

noesfoB No pagnoKaHany ¢ NoABMXXHbIMU ONoK-
yyactkamu CUPANM-E, peanusyowasn pyHkumn ETCS
ypoBHS$ 3. B panbHenwem 3Ta cuctema bbina passepHyTa
Ha NUHUAX obuwen annHomn 2000 km. Cuctembl MIIL,
CUPAOM-E n gncneTyepckom LeHTpanmsaumum gUBU3NOHa
obecneynBaioT B KazaxctaHe yctonumeyto paboTy eBpo-
a3MaTCKOro rpy3oBOro Kopuaopa.

LEHTPANIbHAA N BOCTOYHAA EBPOMA, MOHIONNA

C Havana 2000-x ronoB ANBU3NOH yyYacTByeT

B nNpoekTax BHegpeHus MIL, Ha cTpaTermnyeckmn
BaXXHbIX y4aCTKaX W B KPYMHbIX TPAHCMOPTHBbIX y3/1ax
NaTteuu n Jiutebl. PaspaboTaHHble cneunanncTtamm
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12- BEKAT

KonbueBol nuHuen meTpo TallkeHTa ynpasnseT umdpoas
aBTomaTuka [meusunoHa XAT pynnbl komnanmn 1520

OVNBU3NOHA TEXHMYECKMNE peLleHmns yCneLwHo
BblAep>Kann KOHKYPEHLMIO C MPeanoXeHNIMU BeayL X
eBponenckmx komnaHmn. B 2007 rogy AnemsnoH XAT
Mpynnbl koMnaHMit 1520 BbINOAHMA NepBble NPOEeKThI
3a npepenamu «npocTpaHcTea 1520», obopynoBas
cuctemamum MILU Tpu ctaHummn B CnoBakun 1 NNHUIO
nerkoro meTtpo B Ctambyne (Typums).

B 2016 rofy AMBU3MOH Bbllwen Ha pbiIHOK Cepbum

M yCnewHo MogepHu3smpoBan ycrpomncrea CLB

Ha yyacTke PecHMK — BaneBo gnnHom 77 KM, BXOAsLWEM
B TpaHCbEBPOMENCKMIA TPaHCNOPTHLIN Kopuzop X.

Ha pbiHke MoHronun gusmnsunoH B 2019 rogy 3asepLumn
MacLTabHbIM NPOEKT KOMMIIEKCHOW MoJepHM3aLmm
TpaHCMOHronbckor MarucTpanu gnamHon 1111km

C BHeApeHueM paanobnoKMpoOBKU C MOABMXHBIMU BNOK-
yyactkamu 1 JL, noBepx cyliecTByoWwmx penenHbix JLL.

B 2007 rogy AmBu3uvoH XXAT pynnbl komnaHum 1520 BHegpun
ML, Ha ctaHuun Yagua (CnoBakusa)




MAPTHEPCTBO C POCCMCKNMUN W 3APYBEXHbIMU
KOMMNaHUAMMN N OpraHn3aumamm

AueusnoH XXAT Npynnbl komnaHun 1520

He orpaHmM4inBaeTcs COBCTBEHHbIMU

pa3paboTKkamMu M CTPEeMUTCA Ha YCITOBUAX
B3aMMOBbIrOAHOro NapTHepCcTBa
MCNONb30BaTh B NMpepiaraemMbiX 3aKa34MKam
TeXHUYECKUX pelleHNsX camble nepefoBble
TEeXHOJIOrMM BeAyLnX pOCCUNCKNX

U 3apyGe)XKHbIX TEXHONIOrM4eCKUX KOMMaHumn
M Hay4HbIX LLEHTPOB.

YCNEWHOE NAPTHEPCTBO C >)KEJIE3HbIMUW JIOPOTAMMA

OunBum3noH XKAT Ipynnbl komnaHun 1520 y>xke MHoro neT
TECHO COTPYAHNYAET CO CBOMM OCHOBHbIM 3aKa34MKOM —
OAO «Poccuickue xenesHble foporu». iMeHHo

©naropaps naptHepctay ¢ OAO «PXX» B 1999 rogy Obina
BHeApeHa nepsas B Poccum cucteMa MMKPOMNpoLLEeCCOPHOM
LeHTpanusaumu. B ganbHenwem cuctema MILU-E

Ha OCHOBE NMMOPTHBIX KOMMIEKTYIOLMX U C NPOrPaMMHbIM
obecneyeHneM, pa3paboTaHHbIM UHXXeHepaMu AVBU3UOHA,
a Take ee mogndukauma MILU-3J1, noctpoeHHas
MOSTHOCTBIO Ha POCCUMCKUX KOMIMOHEHTAX, CTasiv cCaMbIMU
pacnpocTpaHeHHbIMU Ha «npocTpaHcTee 1520» (Gonee

600 ctaHumi). MIL-E n gpyrme cuctemMbl Ha ee OcHoBe
BHE[PSAIOTCA Ha XKENEe3HbIX Joporax 3apyoeXHbIX CTpaH,

| BOCTO4HbIA o
IKOHOMWYECKHMA

&) " EASTERN | BOCTOYHbI
= ECONOMIC | 3KOHOMMYECK My
— FORUM | aopypy  ECKWA

«? ROSCONGRESS

)

MIMU-3J1 npegHa3HayveHa Afis pOCCUIMCKOrO PbIHKa,

HO TaKXXe MOXeT MOCTaBNATbCA Ha 3KcrnopT. CheuuanmncTbl
AMBU3MOHA aKTVBHO y4acTBYIOT B LLKOMax nepesoBoro
onbliTa 1 apyrmux nposoammbix OAO «PXK[» meponpuaTtusx.
ElLle 0AHMM MHOFONETHUM POCCUMCKUM NapTHEPOM
amBu3smoHa aensetca AO «>KenesHble goporu AkyTrm»,

Ha CeTN KOTOPOro Mbl pa3BopayvmBaeM COBPEMEHHbIe
MUKpPOMNpOoLEeCcCOpHble cnctembl XKAT.

AunBun3noH XXAT Ipynnel komnaHui 1520 akTUBHO
pa3BMBaET CTpaTerMyeckoe CoTPyAHUYECTBO C XKeNe3HbIMN
foporamu AsepbaripxaHa, KasaxcraHa, Cepbuu,
Y36ekucTaHa, a Takxe ¢ YnaH-baTopckom xenesHonm
foporoi 1 MOHIronbCKMMMU ene3HbIMU Joporamu,
MCMNonb3ys Takne NNoLwagkm ans BCcTpey, neperosopos

1 obmeHa onbIToM, Kak MeTepbyprcknn MexxayHapoLHbIN
3KoHOMUYecknt popym (MMIDD), BocToUHbIN
3KOHOMUYeckun popym (BI®P), mexayHapoaHas
npoMmblLNeHHas BbicTaBka 1 KoHbepeHuns MHHOMPOM,
npyrue ¢opymbl B Poccnu v 3a ee npegenamu.

Ha »xene3Hbix goporax KasaxcraHa amsusnoH B 2011 rogy
BHeJpWI NepByto B MUpPe CUCTEMY MHTEPBAJIbHOrO
perynnpoBaHusa ABVKEHWS NOe3[0B Mo pagnokKaHany
CUPAMN-E ¢ noaBUXHbIMU BIOK-y4acTKaMu, KoTopast

no dyHKUMoHany cootseTcTByeT cucteme ETCS

ypoBHs 3. B HacTosiwee Bpema CUPATM-E ycnewHo
paboTaeT Ha NIMHMAX 0bLLEN NPOTSXKEHHOCTbIO bonee
3000km B KasaxctaHe 1 MoHronuu. KpynHble npoekTbl
peanun3oBaHbl Takxe B AsepbarigkaHe 1 Y3bekucTaHe.

[na ocywectBneHms NpoeKToB 3a npegenamm Poccumn
komnaHum [iuemanoHa XAT pynnel komnaHumn 1520
3aK/O4YUIIN COrnaLleHns O COTPYAHMYECTBE M NapTHepCTBe
CO MHOTUMM 3apyOeXXHbIMM KOMMAHUSIMU.

B pamkax BocToyHOro sakoHomuyeckoro ¢hopyma B ceHTsbpe
2023 ropa lpynna komnanun 1520 n AO «XKenesHble goporu
AKYyTUM» NoanMcan MemMopaHayM O COTPYAHMYeCTBe B obnactu
BHeJpEHWSs OTeYeCTBEHHbIX LMDPOBbIX CMCTEM BE30MacHOCTU U
yrpaBneHns Ha 06beKTax KpUTUYECKON MHPPACTPYKTYpbI
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COTPYAHWUYECTBO C POCCUNCKMMMU
TEXHONOTMYECKNMW NNOEPAMU NN HAYYHBIMW
LEHTPAMMU

B 2018 rogy Ha koHPepeHunn TPAHOKAT nognmcaH
BaXKHbI MeMopaHaym ¢ AO «MLCT», bnarogaps KoTopomMy
«3JITE3A» nonyuunna focTyn K COBpeMeHHbIM POCCUNCKUM
TEXHOJIOMMSM Ha OCHOBE MUKPOMPOLIECCOPOB «INbOPYC»,

B TOM YMCie K TEXHONOMUAM 3aLUMLLEHHbIX BbIYMCIEHU.
«JTTE3A» ycnewHo NpuMeHsIeT BbIYUCUTESbHbIE
YCTPOMCTBA C MUKpompoLieccopamu «3nbbpyc» B MIMLU-3/1n
MHOMMX Apyrux cncremax XXAT.

MoanucaHune gorosopa lpynnel komnaxui 1520 ¢ NMAO
«TonbATTUA30T» O CTPOUTENLCTBE XKENE3HOAOPOXKHOMN
COTPYAHUYAET C POCCUNCKMMM By3aMu. Tak, yxe NHPPaCTPYKTYpbl HOBOrO NepeBasoYHOro KoMrnekca aMMmmaka
B MOPCKOM NMopTy TamaHb. MeTepOyprckunin MexxayHapoaHbIn
3KOHOMUYecKUn hopym, nioHb 2023 roga

JuensnoH XXKAT I'pynnbl komnaHum 1520 akTMBHO

MHOTO JIeT pa3BMBAlOTCA NAPTHEPCKME OTHOLLEHMS

¢ Poccniickum yHuBepcuteTom TpaHcnopta (MUNT),
roe fencteyeT nabopatopus, obopynoBaHHas
annapatypou ML, -E, n ocywiecTBnseTcs NnoaroToBka
He TOMNbKO CTYAEHTOB, HO U paboTHMKoB OAO «PX[».
Ha MexayHapoaHom canoHe «PRO//[isuxeHue.1520» Hydrairet et
28 aBrycta 2019 roga ¢ POCCUNCKUM YHUBEPCUTETOM
TpaHcnopTa NoAnmncaHo eLle OAHO CornalleHne, KoTopoe
npefycMaTpmBaET JOJITOCPOYHOE COTPYAHNYECTBO

B 0011acT MMKPOMPOLLECCOPHbIX CUCTEM YTPaBNEHMS,
MOArOTOBKW KaJipOB U MPUBMIEYEHNSI HOBEMLLINX 3HAHWUI
LNs pelleHns 3ajay MOAEPHU3ALMMU U Pa3BUTUS
»enesHoLOPOXXHOro TpaHcnopTa. B pamkax 3Toro canoHa
cornatieHue o coTpyaHMYecTBe ObINo 3aKTIOYEHO TakxXe

C Ka3axckom KoMmnaHuen «TpaHcTeneKkom».

C Ka3axckuMu napTHepamu y cteHaa Mpynnbsl komnanum 1520
Ha npombliwwneHHou BbicTaBke « MHHOMPOM. KA3AXCTAH».

Ha MexayH HOM TPAHCMNOPTHO-NTOMTMCTUYECKOM
a MeXyHapOAHOM TPaHCMNOPTHO-NOTNCTUHECKO AcTaHa, ceHTa6pb 2023 roga

dopyme «PRO//ABnxeHne.1520» coctosinocb
noanucaHne MemMmopaHayma o COTpyAHMYeCcTBe

¢ «MocrunpotpaHcom». MemopaHaym
npepycMaTpuBaeT B3aMMOAENCTBUE NPU BbINMOJTHEHUU
NMpPOEKTHO-U3bICKaTeNbCKNX, NCCNefoBaTeNbCKNX

W Hay4yHO-UCCNeaoBaTeNnbCKMX paboT npexae

BCEro Mo NPOoeKTaM CTPOUTENbCTBA OOBEKTOB

TPaHCNOPTHOM MHPPACTPYKTYPbl Ha TEPPUTOPUM

Poccum 1 B 3apybexHbIx cTpaHax. B nocneaytolme rogpl
ObINM NOANMCaHbI HOBbIE COTNALLEHNs O NapTHepPCTBE
C POCCUMCKMMMU U 3apyOeXXHbIMU KOMMaHWUSIMU.

OAO «3J1TE3A», Bxoaswas B coctaB inBmanoHa XXAT

lpynnbl komnaHui 1520, nonyyaeT Npm3 3a Ny4lumnm
WHHOBALMOHHBbIV NPOEKT oT B. A. lanaHoBM4Ya — npe3naeHTa
ObbearHeHNs NponsBoanTeNen Xene3sHOA0POXKHON TEXHUKM.
MexayHapopaHbi canoH «PRO//ABwxeHne.dkcno», 2023 rop,




NMPOEKTUPOBAHWE YCTPOWNCTB XXAT
ONS MArncTpanbHbIX XXeNe3HbIX A0POr, FTOPOACKOro
N NPOMBbILLJIEHHOIO PefibCOBOro TPaHCMopTa

AuneunsunoH XXAT Npynnbil komnaHun 1520 pacnonaraer
MHOFOJIETHUM OMNbITOM NPOEKTUPOBAHUA YCTPOMCTB
aBTOMAaTUKMU U TefieMeXaHUKU C NpUuMeHeHueM
COBpEMEeHHON MUKPONpPOLLeCCOPHOMN

Y TPagULMOHHOM peneHOoM 35ieMeHTHOMN 6a3bl. TN
PaGoTbI BbIMOJIHAIOTCA C UCMOJIb30BaHUEM Pa3BUTbIX
cpeacTB aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUSA.

KPYMHEWLWWE MPOEKTbI HA «MPOCTPAHCTBE 1520»

CrneunanuncTbl AMBU3NOHA CNPOEKTUPOBANN CUCTEMbI
JKAT B pamMkax KpynHenwunx B Poccum n gpyrmx ctpaH
«npoctpaHcTea 1520» NPOEKTOB Ha MarncTpasbHbIX
XenesHbIX Joporax, B TOM Yuce:

® MocCKOBCKOE LieHTpallbHOe KOoJbLO;

e MOCKOBCKME LEeHTpanbHble AUaMeTpbl;

® PEKOHCTPYKLUS U pa3BuTMe BocToyHOro nonmroHa
OAO «PXXO»;

® BbICOKOCKOpOCTHas Marnctpanb MockBa — KasaHb;

® )KeNle3HOJOPOXKHAS NMMHUA B 00X0p, YKpauHbl;

® MOAEPHMU3aLMS XKeNe3HOA0POXHON MHPPACTPYKTYpbI
Ha CaxanuHe;

® MoJepHU3MpYeMble U HOBble NMHUK B Ka3zaxcTaHe,
MoHronuu, Y3bekucTtaHe 1 Apyrux cTpaHax.

[1B13MOH obecneynBaeT NOJHbIN KOMIIEKC paboT

no NpoeKTUpoBaHuio pasgena MIL — ot paspaboTku
OCHOBHBbIX NMPOEKTHbIX PELLUEHUN, TPOEKTHOMN

1 paboyelt AOKYMeHTaLMn Jo NPOXOXAEHWS U 3aLUMTbI
NPOEKTHO-CMETHOM JOKYMEHTaLMM B rocyAapCTBEHHbIX
1 BEJOMCTBEHHbIX 3KCMEePTM3aXx, a TakKe aBTOPCKOro
HaA30pa 3a CTPOUTENIbCTBOM M MOHTAXOM.

CUCTEMbI XXAT AN1d METPOMNOJIMTEHOB

OunBur3noH XXAT nmeeT 6oNbLIOW OMbIT MPOEKTUPOBaHUS
YCTPOWCTB yrpaBneHns 1 obecrnevyeHuns 6esonacHoCTH
OBUXXEHUS NOe340B Ha METPOMNONIUTEHAX

(ATAM) c npUMeHeHMEM, B YaCTHOCTU, CUCTEM
MUKPOMPOLLEeCCOPHON U TMOPUAHON LeHTpanmMsauum,
LMdpPOBbIX PENLCOBLIX LierNen U CBA3EBOrO
obopynoBaHus.

KOMMJEKCHbIV noaxon ANg NMPOMTPAHCIMOPTA

Bonbwnm NnpermyLLecTBOM ANBU3NOHA ABNSETCS
KOMMJIEeKCHbIV NOAXOS K MPOEKTUPOBAHMIO YCTPOUCTB
JKAT Ha npoMmbILLNEHHbIX Xene3HbIX oporax:
® yyacTve B pa3paboTke OCHOBHbIX MPOEKTOB peLlleHni;
e pa3paboTka NpoeKTHON 1 paboyen OKyMeHTaLum
Ha PEKOHCTPYKLMIO YCTPOMCTB XKAT;
® MPOXOXAEHME U 3aLimTa pa3paboTaHHOM NPOeKTHO-
CMEeTHOW AOKYMEHTaL MU B 3KCNepTU3e;
® aBTOPCKMI HaA30p 3a CTPOUTENBCTBOM Y MOHTaXOM.
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HE3ABVUCWMbIA NCNbITATENbHbINA
LEHTP XAT

McnblTaTenbHbIN LEHTP KENE3HOAOPOXKHOM aBTOMATUKM
n TenemexaHuku (UL, XKAT) pencreyet B OAO

«3NTE3A», BXxogsileM B coctaB uBmanoHa XAT lpynnbl
koMmnaHum 1520. cnblTaTenbHbIN LEHTP aKKpeaMToBaH
HauMOHaNbHbIM OpraHoM no akkpeautaunm OBY
«PocakkpenuTaums» Ha COOTBeTCTBMe TpeboBaHusam FOCT
MCO/M3K 17025 «ObLme TpeboBaHNS K KOMNETEHTHOCTU
MCMbITaTENbHbIX U KanMbpoBOYHbLIX NabopaTopuiny.

B 2015 roay LeHTp ycnewHo npoLuen npoueaypy
NoATBEPXAEHWS HE TOJIbKO Ha TEXHUYECKYIO
KOMTMETEHTHOCTb, HO M Ha HE3aBUCMMOCTb, MOCe Yero Obin
BKJIIOYEH B HaLMOHalbHYI0 YacTb PeecTpa Tamo)xeHHOro
coto3a. LleHTp npoBoANT ncnbiTaHWs NpOayKLMK

B LieNsiX ee COOTBETCTBUS TEXHNYECKMM perlaMeHTam
TamoxkeHHoro coto3a 002/2011 «O 6e3onacHocTH
BbICOKOCKOPOCTHOTO XeNe3HOJOPOXHOro TpaHcnopTa»
1 003/2011 «O 6e30nacHOCTM MHPPACTPYKTYpPbI
XKEeNe3HO[0POXKHOIo TPaHCMOpPTa» B yTBEPXKAEHHON
obnacTn akkpeguTauuu.

AKKPEOUTALMA CUCTEM U ANMAPATYPbI XXAT

Ob6nacTb akkpeauTaumm UL XXAT OAO «NITE3A»
BKJIIOYAET LUMPOKUI CNEKTP CUCTEM M annapaTypbl

OKAT, noanexalumx ob6s3aTeslbHOMY MOATBEPXAEHUIO
COOTBETCTBUS: aBTOMATU3MPOBAHHbIE CUCTEMbI
yrpaBfieHNs U KOHTPOJS,, aBTOMATU3NPOBAHHbIE
paboune mecTa, pene, penenHole 610KM, felwmndpaTopsl,
JaTYNKK, CTPENOYHbIE 3NEeKTPONPUBOAbI, MPOrpaMMHble
cpenctBa XAT, a Takke 6onblIon NepeyeHb annapaTypbl,
nognexatyern fobpoBonbHoM cepTrdmkaumn. K Her
OTHOCATCA cBeTOodOPpbI, LWarbaymbl, annapartypa
penbCcoBbIX Lenen, NpeobpasoBaTenu, TpaHchoOpMaTopsl,
ONoKM NUTaHWS, CTaTUBbI, LWKadbl U Ap.

McnbiTaTenbHbIM LEHTP Y4acTBYET B COMNacoBaHUM
nporpaMm-MeTOAMK UCMbITaHUIN A5 pa3HbIX 3Tanos
>XM3HEHHOro uunkna npoaykummn XXAT, paccmaTpuBaeT
M BblAAET 3aK/0YEHUS Ha OKYyMeHTbI «[Tporpamma
obecrieyeHns 6esonacHOCTU», «[JoKa3aTeNbCTBO
Oe3onacHOCTU».

PA3BUTAA MATEPUANIbHO-TEXHNYECKASA BA3A

WcnbiTaTenbHbIV LEHTP pacronaraeT pa3HoobpasHbiM
COBpeMeHHbIM 060pyAOBaHMEM, MO3BONSAIOLNM
NpoBOAUTbL BCE HEOBXOAMMbIE UCMbITaHNSA

Ha dyHKLUMOHanbHy paboTocnocobHOCTh,
KNMMaTMYeckme N MexaHuyeckme BO3AencTBus, a Takxe
BOCMPOU3BOAUTb SNIEKTPOMArHUTHbLIE MOMEXM.

NcnbitaHusa CTPESIOYHOro 3neKTponpuesoaa

WcnbiTaHusa pparmeHTa cBeTodopa Ha BUOpocTeHe
(BepTukanbHas BUbpaLms)
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COBPEMEHHAYA NPON3BOAOCTBEHHAA BA3A
B LLEeCTU permoHax Poccnun

OnBun3noH XXAT Ipynnbl komnaHun 1520 — 310 Mpown3soacTBeHHbIE MNNOLWaaKn AMBM3noHa B Mockse,
KPYMNHeNLW1I Ha «npocTpaHcTBe 1520» pa3paboTyunk Ha Ypane, B CaHkT-MNeTepbypre, Bonrorpage, Apmasupe

M N3roTOBUTESIb CPEACTB XKeNTe3HOLOPOXXHOM aBTOMATUKM n Enbue BxopaT B coctaB OAO «INITE3A», nnowanka

U TenieMexaHnKM — OT HarobHOro obopynoBaHUs B benropope —B coctaB komnaHum «CrtanbaHepro». pyrue
[0 KOMMIEKCHbIX MUKPOMPOLLECCOPHbIX CUCTEM KOMMaHWM ANBU3NOHA Takyke pacrnonaratoT cbopoyHbIMU
ynpasfieHnsi n obecneyeHns 6e30NacHOCTU ABUXKEHMUS y4yacTKamu 1 LeHTpaMu Ans NpeanyCcKoBbIX UCMbITaHWU
noesfaos., a TakXe UNPPOBbIX TENEKOMMYHUKALMOHHbIX cuctem XAT B 3aBofckux ycnosusix. ltat AnsnsnoHa XXAT
YCTPOWNCTB U cucTeM. Bcero B HomeHknaType Ipynnbl komnaHm 1520 npeBbiwaeT 4500 cneuyanncTos.

avBu3MoHa — 6onee 7000 HaMMeHOBAHUI NPOAYKLUMMN.
MUMNKPOMPOLIECCOPHBIE CUCTEMBbI XXAT

Ha Bcex npeanpuaTusax AMBusnoHa pabotaet M UM DOPOBOW CBA3
3dpPeKkTMBHAA CUCTEMa MEeHe)XMEeHTa KayecTBa,
cepTMdUUMpPOBaHHas NO MeXAyHapoAHOMY CTaHAAPTY Mpon3BOACTBO BbICOKOTEXHONOMMYHOIO 000OpyAOBaHMS
ISO 9001:2015 n xenesHogopoxHoMmy ctaHaapTy IRIS. MWKPONPOLEeCCOPHbIX cuctemM XKAT u cuctem

LMbpPOBOM CBA3N COCPEAOTOHEHO NPENMYLLECTBEHHO
Y4acTok cOopKM WKapoB Ha NMPOU3BOACTBEHHON MOLWAAKE Ha NPoOu3BOACTBEHHbIX MnoLaakax B Mockse n benropoge.
B Mockse MpepnpusaTra ocHaleHbl BbICOKOTEXHONOMMYHbIM




SSNENSR
JlabopaTopus pefbcoBbIX Lienei Ha MPON3BOACTBEHHOMN
rnowaake 8 Mockse

TecTMpoBaHMe WNanbHOro CTPENIOYHOrOo 3MIeKTPONpPUBOAA
B nabopatopumn

obopynoBaHVeM, MO3BOSISIOLMM BbINOMHSATb

cOOpPKY M MOHTaX MNaT 3IEKTPOHHbIX MOAYINeN

B MONyaBTOMATUYECKOM peXnMe C aBTOMaTU3NPOBaHHOMN
nankon. foToBble N34eNns U KOMMOHEHTbI TIWATEeNIbHO
KOHTPOJNMPYIOTCS CNTY>KOOM KayecTBa.

CTPEJTOYHbIE SJTEKTPOMPMBOAbI, CBETODOPHI
1 APYITOE HAMOJIbHOE OBOPYJOBAHUE

Mnowapka B ApmaBupe crneumanmsnpyeTtcs

Ha NPOM3BOJACTBE CTPENIOYHBIX NIEKTPONPUBOLOB,
aBTOLWNArbaymoB, yCTPOMCTB 3arpaxaeHns nepeesnos
1 cBeTopopHOro obopynoBaHNS AN KENE3HbIX

LLOpOT 1 METPOMONIUTEHOB. Ha NpeanpusTnm LWUIMPoKo
MCMoSb3ytoTcs cTaHkK ¢ YIY, coBpeMeHHble TEXHOIOrnn
0bpaboTKkn MeTannoBs, CpefcTBa IKCNPeCc-AUArHOCTUKM
Ha BCex 3Tanax Npou3BOACTBA.
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WcnbiTanus B nabopatopumn O6beAVHEHHOTO MHXXEHEPHOTo
LleHTpa

MHCTpyMEHTanNbHbIN y4acTOK Ha MPOU3BOACTBEHHOM NoLWaAKe
B MockBe

PENIEMIHASA MPOAYKUMA

MNpennpuatne OueusmoHa XXAT pynnbl komnaHum 1520
Ha Ypane (B r. KambiwnoBe) oTBeYaeT 3a NpOnN3BOACTBO
peneriHOM NpoayKLMK, Bbinyckas nsgenuvs bonee

2000 HaMMeHOBaHUNM. 3aBOJ, U3roTaBIMBAET TaKXKe
annapaTtypy AJICH, 6noku ncnonHuTensHom

rpynmnbl U MapLlupyTHoro Habopa 3L, ctaTuBel,
YHUOUUMPOBaHHbIE peneriHble WKadbl U T.1.

[PYITOE OBOPYJOBAHWE

Mpoun3BoacTBEeHHbIe Nnowaaku B Metepbypre,
Bonrorpapge v Enbue BbiNycKaloT 3N1€KTPOHHYIO
annapatypy AJIC-EH, TpaHcdopmaTopsl 1 gpoccenb-
TpaHchopMaTopsl, NyTeBble ALWMKU, KabenbHble MydThbl,
pa3HOOOpPa3HbIA MHCTPYMEHT U MPUHAANEXHOCTHU.

11
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CEPBWUCHOE OBCITY>XUBAHWE
obecneveHne becnepebomHom paboTbl cMcTeM

CETb CEPBUCHbIX LLEHTPOB

OvBn3noH XXAT Mpynnbl komnaHui 1520 nocnegoBaTensHO
paclwmnpseT ceTb CEPBUCHBIX LEHTPOB B Poccnn 1 3a ee
npegenamu, 4tobbl obecrneynBaTh BbICOKUN YPOBEHb
TEXHNYECKOrO 00CNY)KMBaHNS NMOCTABASEMbIX CUCTEM.

B HacTosee BpeMa ANBU3MNOH pacnonaraet
rONOBHbLIM CEPBUCHBIM LieHTpom B Mockse

M [EBATBLIO PErMoHaNbHbIMU CEPBUCHBIMU LIEHTPaMu
Ha TeppuTopun Poccnn — B EkaTepuHbypre, pkyTcke,

CepBucHbIe LeHTpbl [iIuBnanoHa XXAT
Mpynnbi komnaHum 1520

Poccuiickan depepayusn

DODDDDDDDD 10

AzepbGaigpxaH KasaxctaH MoHronua Y36ekucraH

@ 1

KpacHosipcke, HoBocrbupcke, PoctoBe-Ha-[loHYy,
CapatoBe, XabapoBcke, YensibuHcke n Yute. CepBUCHblIE
LeHTPbl ANBU3NOHA NPeACTaBneHbl Takxe B baky
(AzepbanpyaH), Hyp-CyntaHe (KasaxcTtaH), Kapum
(Y36ekucrtaH) n YnaH-batope (MoHronus).

Hanuure pervoHanbHbIX CEPBUCHBIX LLEHTPOB
No3BOJIsieT OKa3bIBaTb ONePaTUBHYIO TEXHUYECKYIO
noaAep Ky 3KCrnyaTauMoOHHOMY LUTATY XKeNe3HbIX 4oPOr,
0bopyaoBaHHbIX HAIMMU MUKPOMPOLLECCOPHBIMMA
cnctemamu. CneLmanmcTbl CEpBUCHBIX LLEHTPOB
BbIMOJHSIIOT BeCb CMeKTp paboT No CONpoBOXAEHMIO
MWKPOMPOLECCOPHbIX CUCTEM AMBU3MOHA

M OCYLLECTBASIIOT BOCCTaHOBUTENbHOE 0OCNyXMBaHWe
Nnpuv BO3HNMKHOBEHUWMW HEUCTNIPABHOCTEN B CUCTEME,
€C/IN 3KCNyaTauNOHHbIN WTaT ANCTaHLMIA He MOXET
NX YCTPaHUTb.

[MBM3MOH NpefocTaBnseT 3-NEeTHIO rapaHTUIO Ha Bce
nocTaensemoe obopynoBaHue. B TeueHve rapaHTUNHOIO
nepuopja AMBU3MOH 6e3B03Me34HO 3aMeHSIET Bbilejluee
13 cTpos 0bopyaoBaHMe, eCn HEUCNPaBHOCTA

He CBfi3aHbl C HEMPaBUIIbHbIMU YCIOBUSMMN
aKChAyaTaummn.

MHOTIOYPOBHEBAS CUCTEMA TEXHUYECKON
NOoAAEPXKN

OneunaunoH XAT Mpynnbl komnaHmn 1520 paspaboTan
1 NpefocTaBisieT MHOrOYPOBHEBYIO CUCTEMY
TEXHMYECKOW NOoAAEPXKKN, YYUTLIBAIOLLYIO UHTEPEChI
3aKas4uKa, ero cobcTBEHHbIE BO3MOXHOCTM

B chepe cepBumca U Tpebyemblll ypoBEHb FOTOBHOCTH
MUKPOMPOLIECCOPHOM TEXHUKM.



Mpw 3aknto4eHMn foroBopa Ha cepBUCHOe

00Ny XXmnBaHMe 3aKa34unMK MOXET BbIOpaTh OANH

N3 HECKOJIbKUX YPOBHEWN TEXHNYECKOW MOAAEPXKKM:

® ypoBeHb 1 —TexHMYecKkas nopaepxka 8/5: no pabounm
AHam ¢ 9.00 go 18.00 No MOCKOBCKOMY BpeEMEHW;

® ypoBeHb 2 —TexHu4eckaa nopgaepxka 24/7;

® ypoBeHb 3 — TexHuyeckan nogaepxka 24/7
1 pernaMmeHTHoe obcnyXuBaHue;

® ypoBeHb 4 —TexHun4yeckan nogaepxka 24/7,
pernameHTHOe 1 aBapMMHO-BOCCTaHOBUTENbHOE
obcnyxmBaHue.

PernameHTHOe 0bC/yXXMBaHWeE OXBATbIBAET BbINOMHEHNE
npodunakTnieckmx pabort, aHanu3 paboTbl CUCTEMBI,
BblAa4y PEKOMEeHALMI MO 3KCryaTaLmmn yCTpOUCTB

1 0ByyeHmne 3KCnyaTauMOHHOrO WTaTa C NpuBNeYeHnem
BbICOKOKBaNNGULMNPOBAHHBIX CMeLnanncToB ANBU3UOHaA.

ABapUINHO-BOCCTaHOBUTENbHOE 0DCY)KMBAHNE
OXBaTbIBaeT peMOHT 060pyfOBaHUS, rapaHTUM NPUOLITUS
LNS BbINOJIHEHUS BOCCTAHOBUTENBHOIO 06Cy)XXMBaHUA

1 BHEMMaHoBbIE Bble3pl A pacciefoBaHus ciyyaes
HapyLlleHWs HopManbHOM paboTbl CUCTEMBI.

NOAroTOBKA MEPCOHATIA

OunBu3noH XXAT Ipynnbl komnaHun 1520 ypensiet
©onblioe BHMMaHMe 00y4eHMIo NepcoHana 3akasimka
npv BHeAPEHMM HOBbIX OOBLEKTOB 1 B NpoLecce
akcnnyaTtauum MIL,.

MNMoprotoBka nepcoHana 3akasymnka ocyLecTBseTcs

B Ba 3Tana. Ha nepBom 3Tane nepcoHan obyyaiot

BO BpeMs NpoBeAeHMs 3aBOACKUX UCMbITaHNI

cucTeMbl B nabopatopusix usmsmoHa XAT Mpynnbi
KomnaHun 1520. Mpu 3ToM 3KCnyaTaunMoHHbIN NepcoHan
3aKas34MKa MMeeT BO3MOXHOCTb ocBamBaTb ML,
pa3paboTaHHyto AN KOHKpeTHoro obbekTa. Ha BTopom
3Tane obyyeHMe NPoOM3BOANTCA HA OObeKTE BHEAPEHMS

B XO[ie MyCKOHanago4Hbix pabor.

MpoBoasATca perynsipHble Kypcbl MOBbILLEHWNS
KBanmdmkaummn n npocdeccroHanbHON NepenoaroToBKU
paboTHukos OAO «PXX[» Ha 6aze MUWUTa, roe
komnaHusa «1520 CurHan» obopypoBana nabopatoputo
annapaTypour MUKPOMNPOLECCOPHOM LLeHTpanu3aumm
MMLU-E. imeeTcs BO3MOXHOCTb MPOBOANTL ODyYeHMe

13520

OVBU3NOH XXAT

Mpoeepka paboTbl MIML-E cepBUCHBIM MHXXEHEPOM
Ha MockoBcKol fopore

14
Ob6yueHure obcnyxmBatoLiero nepcoHana B Kapiuu (Y36ekncraH)

pabote ¢ cuctemort MIL-E Ha 6ase MpkyTckoro
rocyfapcTBEHHOrO YHMUBEpPCUTETa NyTen CoobLeHNs
1 YnaH-YA3HCKOro Konieaxa Xene3HogopoXXHOro
TpaHcrnopTa. Ha uenom psage xenesHbIx Aopor
opraHuM3oBaHbl y4ebHble Knaccbl no cuctemam ML,

3aHATMe B y4ebHOM nabopaTtopmi Mo MUKPOMPOLLECCOPHOM
ueHTpanusaunn MMMLU-E 8 MUNTe

L |
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YYEBHbIE KJ1ACCbI
NoAroToBKa rnepcoHana

Mpuaaeas 6onbloe 3Ha4YeHWe NOAroTOBKE CreLnanncToB
3aKasyuKa K 3KcnyaTaumm noctaBiseMbIX CUCTEM,
OunBu3noH XAT Mpynnbl koMmnaHui 1520 paspaboTan
y4ebHbIM KNacc No cucTemMe MUKpPOMNpPOLLECCOPHOM
ueHTpanusaumm MMLU-E —nporpammHo-annapaTtHbIn
KOMIeKC, LLeNMMKOM MOBTOPSOWUIA paboyre mecTa

0CN 1 obcnyxunBatoLLero nepcoHana, a Takxxe paboty
HaMOMNbHbIX YCTPONCTB MOAENUPYEMOM CTAHLMM.
AHanorunyHble y4yebHble Knaccbl pazpaboTaHsl

ans cnctembl MIMLU-3J1. OanH 13 Takmx Knaccos paboTaet
Ha [leTckol xene3Hou gopore B CapaToBe.

MporpammHoe obecneyeHne y4ebHoro knacca
B MONHOWN Mepe BocnponssoauT paboty ACM v LWH,
B TOM YuC/e yripaBeHne noesgHbiIMU 1 MaHEBPOBbLIMU

APM y4yeHunKa (OCHOBHOM M1 pe3epBHbIN) B y4eOHOM Kracce
MockoBckoWn floporu

[leMOHCTpaLMOHHO-00yYaloLWMIi KOMIIEKC MO CUcTeMam
MHTEpPBaNbHOro perynMpoBaHus ABUXEHUS NOe30B Ha base
paavokaHana

nepeasKeHUAMU, BBOJ, OTBETCTBEHHbIX KOMaH[,
[EeCTBUS BO BHELUTATHbIX CUTYaLLMSIX, aHANM3 XypHana
CUCTEMbI U UarHOCTUYECKOM MHpopmaumn. Mpu 3Tom
Mopenupyetcs paboTa LieHTpanbHOro npoueccopa
ML, cncteMbl 0ObEKTHBIX KOHTPOMIEPOB, annapaTypsbl
CBSI3M U HanofbHbIX ycTponcTs CLIB. BrnepBble y4ebHbIN
Knacc no cucteme MMLU-E 6bin BHegpeH Ha MockoBcKom
»xenesHon gopore B 2010 roay.

CETb YYEBHbIX KJITACCOB HA «MPOCTPAHCTBE 1520»

Celtyac y4ebHble KNacchl AeCTBYIOT Ha MOCKOBCKOM,
JanbHeBocTouHOM, KpacHospckon, BoctouHo-Cnbupckon,
KOxxHO-Ypanbckon, CBepanoBcKoM 1 3anagHo-Cnbupckon
YKene3HbIX JOpOorax, a TakXKe Ha XXene3HbIX Joporax
AKYTUK. 3a NpoLeane rofbl B 3TUX y4eOHbIX Knaccax
nogroTosneHo 6onee 3500 cneLmanymcToB — AeXYpPHbIX

Mo CTaHLMM N 3NeKTPOMEXaHNKOB.

B 2019 roay nosiBuncs NepBbii y4eOHbIV Knacc B cTonuue
KasaxctaHa. Oby4yeHue BefleTcs TakXKe B CEPBUCHbIX
LeHTpax, KoTopble OTKpbIThl B baky (A3epbarigxaH),
TawkeHTe (Y36ekucTaH) 1 YnaH-batope (MoHronus).

VR-UMWUTATOP — IEMOHCTPALIVIOHHO-OBYYAIO LA
KOMIMNEKC

OunBu3noH XAT Ipynnbl koMmnaHun 1520

npw nogaepxke OAO «PXX[» pa3paboTan
VR-“MUTaTOp — AEMOHCTPALIMOHHO-00by4YatoLWmin
KOMIMMEKC Mo CMcTeMaM UHTEePBaNbHOIo PerynMpoBaHus
[BVXEHMS noe3foB Ha base pagnokaHana. Komnnekc,

B KOTOPOM MCMOJb3YIOTCS peasibHble OpraHbl yrpaBfieHns
NOKOMOTMBOM, BbIBOAUT Ha MOHUTOP U OYKM
BMPTYaJilbHOW peanbHOCTU BUAEOM300paXxkeHne ABMKEHNS
noespa no BUpTyanbHbIM GparMeHTaM peanbHbIX y4acTKOB
Poccnmckmx xenesHbix JOpor.

Komnnekc nossonseT obyyaTb nepcoHan 1 CTyAeHToB
nopsiaKy paboTbl C NepCcneKTUBHLIMU CUCTEMAMM
ynpaBneHus ABUXeHMEeM Nnoe3aoB 1 oTpabaTbiBaTb
nopsifoK AENCTBUIA MALLMHUCTOB B HELLTATHbIX CUTYaLMSIX.
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OVBU3NOH XXAT

CTPOWUTENbHO-MOHTAXHbIE PABOTDI
KOMMJIEKCHbIV MOAXon

MpepocTaBneHme 3aka3ymkam NOIHOMO CreKTpa ycnyr
Ha NPOTSHXKEHUWN XU3HEHHOTO Unkna obbekToB CLIB

1 CBSA3N — BaXXHOE KOHKYPEHTHOE MPenMyLLEeCTBO
JuneunsmoHa XKAT Ipynnbl komnaHuin 1520. OgHUM

M3 KJIOYEBbIX 3TAaNOB XXU3HEHHOTrO LiMKa ABNseTcs
CTPOUTENBLCTBO, MOHTAX M BBOJ, B dKCMyaTaLMio
obbekToB XKAT.

MACLWITABHbIE MPOEKTHI

[VBUN3MOH pacronaraet 60NbLWINM OMbITOM

CTPOUTENbCTBA HOBbIX U MOAEPHM3aLNM CYLLECTBYOLMX

00bekToB XKAT. B uncno Hanbosnee KpynHbIX NPOEKTOB

ansusnoHa B chepe XAT Ha cetn OAO «PXX[» BxopsT:

e MofepHu3auus barikano-Amypckon 1 TpaHccnbupckom
Xene3HOA0POXKHbIX MarncTpanen ¢ pasButmem
NponycKHOM 1 NpoBo3HOM cnocobHocTu (I 1 Il aTanbl);

e yBeNnYeHue NponyckHOM cnocobHOCTU yyacTKa
ApTbiwTa — MexaypedeHck — TanweT KpacHosipckom
KeNesHoW Joporu;

® MOBbILIEHME NMPOMNYCKHOW U MPOBO3HOM CMOCOBHOCTU
MH}PaCTPYKTYpbl AN11 yBENNYEHNS TPAH3UTHOTO
KOHTENHEepOMnoTOKa B 4 pasa, B TOM YMc/ie NPOeKT
«TpaHccnb 3a 7 cyToK»;

® pa3BuTUe MOCKOBCKOro TPaHCMOPTHOrO y313;

® OOHOBMEHME U Pa3BUTHE XKENE3HOLOPOXHOM
MHPpPacTpyKTypbl Ha Noaxopax K noptam Cesepo-
3anapHoro baccenHa.

Tonbko B 2019 rogy AMBU3MOH NPOBEN Ha ceTn

OAO «PX[1» cTponUTENBHO-MOHTaXHbIE,
nycKoHanago4yHble paboTbl, a TaKXKe KanuTanbHbIN
peMOHT Ha 269 obbekTax, BK/to4asi BBOA B 3KCMyaTaL Mo
MUKPOMPOLLECCOPHBIX U TMOPUIHBIX CUCTEM
LueHTpanmsaumn. CepBMCcHbBIM METOAOM BbIMONHEHO
TeXHUYecKoe obCnyXMBaHMe MUKPOMPOLLECCOPHbIX
cUCTeM U ycTponcTB bosee yeM Ha 5100 obbekTax

M OTpeMOHTUpoBaHo Gonee 4700 31eMEHTOB CUCTEM

M YCTPOMCTB XKAT.

YcnelwHoe 3aBeplueHMe NpoekTa MoAepHM3aLnm

cnctem CLB v ¢cBA3K Ha TPAHCMOHTONIbCKOW MarmucTpanm
ybeanTenbHO NPOAEMOHCTPMPOBANo CNocobHOCTL
OuneusmroHa XXAT pynnbl komnaHui 1520 BbINOAHATL
MacwTabHble KOMMMIeKCHbIE MPOeKTbl OO0 CIIOXHOCTU
He TonbKo B Poccmn, HO 1 B ApYrmx cTpaHax.

BbICOKOE KAYECTBO PABOT

[VBM3MOH pacnonaraeT cneLmanmctaMm, CnocooHbIMM
obecneuynTb NpoBeaeHMe C BbICOKUM KaYeCcTBOM
CTPOUTENbHBIX M MOHTaXHbIX PabOT, CBA3aHHbIX

C BHegpeHMeM HOBOIO U MOAEpPHMU3aLMen
CyLLECTBYIOLLEro NOCTOBOrO U HarMoJibHOro
obopynoBaHus CLB 1 cBsizu. MNpu 3TOM NpefoCcTaBAsoTCs
ycnyru yTUnmn3aumm BelBejeHHOM U3 3KCnyaTaumm

annapaTtypsbl )KEHEBHO,D,OPO)KHOI‘/'I ABTOMaTUKN.

15
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PEWWEHNA ONA MATUCTPAJTbHbIX
XXEJIE3HbIX OOPOT

AvBusnon XAT Mpynnel komnaHunm 1520 pacnonaraet
LUMPOKOM INHENKOM CUCTEM U YCTPOMCTB COBCTBEHHOTO
NPOV3BOACTBA AN YAOBNETBOPEHUS NMPAKTUYECKN

BCeX MoTpebHOCTEN MarncTpanbHbIX Xene3HbiX JOpor

B chepe obecneyeHns 6e30MacHOCTU 1 yNpaBieHus
LBUXXEHWEM MOE3[0B.

MHHOBAUMOHHBIE TEXHUYECKWE PELWLEHWNSA

B nocnegHue rogbl komnanuu iusmnsnona XXAT pyninbl
KoMnaHun 1520 peannsoBany KOMMNEKCHbIE NPOEKThbI
MMPOBOIO YPOBHS Ha «MpocTpaHcTBe 1520x»:
e 0060pyfOBaHUE HOBbIX XXENe3HOLOPOXHbIX

nuHUIM B KasaxctaHe cMcTeMamMm MHTEpBaNibHOro

KJTKOYEBbIE TEXHOJIOTUW N MPOAYKTbI
ANA MATUCTPAJIbHbBIX >)KEJIE3HbIX OOPOT

e C/CTEMbI MUKPOMPOLIECCOPHOM U TMOpUAHOM
LeHTpanusauum.
PenerHble 1 MUKPOMPOLLECCOPHbIE CUCTEMBI
ABTOMATMYECKOM W NMoJlyaBTOMaTUYECKOU
GNOKUPOBKW.
JucneTyepckas LieHTpanu3auus, ANCNeT4epckmi
KOHTpPO/b, TEXHUYECKOE AMarHOCTUPOBaHWE
N MOHUTOPWHT.
NHTepBanbHoe perynnpoBaHue ABUXEHUS
noesfoB Mo paguokaHanny.
BopToBble cucTeMbl 6e30MacHoOCTU.

e PenbcoBble LENU 1 CUCTEMbI CHETA OCEN.

e [epee3gHas cMrHanm3aums ¢ HanoJsbHbIM
obopypoBaHueM.
KoHconbHble 1 WnanbHble CTPENoOYHbIe
3N1EeKTPONpPUBOABI.
CBeTodOpbl, 3HaKU U yKa3saTenu.

perynMpoBaHusi ABUXXEHWs NMOEe3[0B Mo pagnokaHany,
MUKPOMNPOLLECCOPHOM LieHTpanmsaumu,
nosiyaBToMaTM4yeckom GIOKMPOBKHU, cHeETa
oceln, AMCNeTYepCKOmr LeHTpanm3aumm, a Takxe
OCHallleHVe TOKOMOTMBOB BOPTOBLIMU YCTPOMCTBaMU
be3onacHoCTY;

® 115 MoJiepHU3aumMm TpaHCMOHIONbCKOW MarmcTpanm
C COXpaHEHWEM 3KCMNYaTUPYEMOro HaMoNbHOMO
obopynoBaHus 1 penenHbix L, gononHUTENBHO
K TEXHUYECKOMY peLIeHU1Io, peann3oBaHHOMY
B KazaxcTaHe, nCNofib30BaHbl KOMMOHEHTbI
rMbpuaHou LeHTpanu3aunm — peneriHole 06beKTHble
koHTponnepsbl RUVIO. Takum obpasom, Ha NpakTuke
noATBepXKAeHa BO3MOXHOCTb BHeApEHUS
CUCTeMbl yripaBneHus ABMXXEHMEM MOE3[0B
no pafuoKaHany ¢ MoABMXXHbIMU Bnok-y4yacTkamu
NMOBEPX YXXe UMEIOLLMXCS PeNieMHbIX CUCTEM,
4TO OTKpPBIBAET WMPOKUNE NMEPCNEKTUBLI A1 ObicTpON
n 3dpdekTMBHON MoepHU3aLMn cuctem XKAT
C LeNbio MOBbIWEHWNS MPONYCKHON CNOCOBHOCTH
3KCTIyaTUpyeMbIX IMHUN.

COBPEMEHHbIE CUCTEMbI C TPAAVNLUNOHHbIMW
TEXHOJIOTAMMW PETYNIMPOBAHWNA OBUXEHWA

CncTeMbl MUKPOMPOLLECCOPHOMN, TMBpULHON

M penenHomn LeHTpanmsaumm, AUCneT4epCckoro
KOHTPOS U ANCNETYEPCKON LieHTpanusaumm

LWMPOKO UCMOMNb3YIOTCA Ha «rMpocTpaHcTBe 1520»

W 3a ero npegenamu B coMeTaHUU ¢ pasHoobpasHom
npoaykuuven AunsmnsnoHa XXAT Mpynnbl KOMAaHUN

1520: aBTOBNokMpoBkon 1 MAB, pefnibcoBbIMU LENIMU
M cHETYMKAMMU OCEN, Mepee3fHON CUrHanusauuen,
CTPeNoYHbIMU 3MeKTPONpUBOAaMHU, cBeTodbopamMu U ap.



PELWWEHNA N9 NUHWNIA CO CKOPOCTHbIM
N1 BbICOKOCKOPOCTHbIM OABUXXEHWEM

AunsusnoH XAT pynnel komnaHui 1520 rotos
NpeanoXmnTb Cpa3y HECKOJIbKO TEXHUYECKUX peLleHNiA
ANS TIMHWIA CO CKOPOCTHBIM N BbICOKOCKOPOCTHbIM
ABvxeHneM. OHKM JOoMycKaloT BO3MOXHOCTb
perynMpoBaHuns ABUKEHUS NPpU MOMOLLM
DUKCMPOBaHHBIX, BUPTYallbHbIX U NOJABUXHbIX 60K~
y4acTKOB C nepepavyen MHPopMaLMmM € NyTH Ha Nnoesp,
Mo penbCoBbLIM LieNaM 1 pagnokKaHany.

MHHOBALIMOHHbIE TEXHUYECKWE PELLEHWA
ONA POCCUNCKKX BCM

JuensnoH XKAT Ipynnbl komnaHumn 1520 coBMecTHO
¢ AO «<HUNAC» paspaboTan KOMMNEKCHYIO cUcTeMy
ynpasneHus ABVKEHNEM NOe3[0B AN NPOEKTUPYyeMbIX
B Poccun BbICOKOCKOPOCTHbIX MMHUI, B COCTaB KOTOPOW,
B 4aCTHOCTW, BXOAAT:
® CUCTEeMbl MUKPOMPOLIECCOPHOM LieHTpanm3aumy;
® MUKPOMpOLeCCopHas cucTteMa aBTobIOKMPOBKM
C TOHaNbHbLIMW PENbCOBLIMU LEeNaMmn
M LeHTpann3oBaHHbIM pa3MelleHneM annapaTypsl
B MOHTaXHbIX WKadax cemencTea ABTL-ML,
KoTopas obecneunBaet nepepady nHbopmalmm
Ha noesp no KOPOTKMM PeNbCOBbIM LeNam
M perynmpoBaHue ABUKEHUSA CO CKOPOCTbIO
0o 250 km/y;
® LIeHTp paaMobNOKMPOBKM CUCTEMbI MHTEPBANIbHOIO
perynnupoBaHus ABMXeHna noesfos. PagnokaHan
ncrnonb3yeTcs Ans oobmeHa nHpopmaumen ¢ noesgamm
C Llenbio perynmpoBaHuns ABVMXKEHNSA CO CKOPOCTbIO
©onee 250 km/4. Mpw 3ToM ANs pasrpaHUYeHUs
BbICOKOCKOPOCTHbIX MOEe3[0B cNy>XaT PUKCMPOBaHHbIE
OGnoK-y4yacTKku, a pe3epBHbI ypoBeHb 0OpasyeT
cncTema aBTobnoknpoBku cemenctsa ABTL-MLL.

PEWWEHNA HA OCHOBE PAANOKAHANA
014 TMOBAJIbHbIX PbIHKOB

OuBunsnoH XAT lpynnbl KoMnaHumn 1520 Hakonun 6onbLuoi
OnNbIT NPUMeEHeHUs PaanobNOKNUPOBKM 1 CO3OaHUS
KOMMJIEKCHBIX CUCTEM YNpaBieHUs Ha MONMIroHax
CYyMMapHOW NpOoTsXKeHHOCTbo 6onee 3000 KM.

[MBM3MOH pacnonaraeT TeXHUYECKMMU peLLEHNAMN,
No3BONSIOWMMU peanmn3oBaTb NHHOBALMOHHbIE CUCTEMbI
ynpaBneHns ABUXEHUM BblCOKOCKOPOCTHbIX MOe30B

no pagnokaHany ¢ GUKCMpoBaHHbIMM (B TOM Yncne
BMPTYanbHbIMW) MY MOABWXHBbIMU DNOK-y4acTKamu.
Mpw 3TOM 3a1eNCTBYETCS BCS IMHENKA COBPEMEHHbIX
MWKPOMpPOLLeCCOPHbIX CUCTEM AMBU3NOHA, B TOM Yncne
MU, pagnobnoknposku, AL, annapatypa cyeta ocen

v ap.

KJMKOYEBBLIE TEXHOJIOTUW N MPOAYKThI
A1 BBICOKOCKOPOCTHOTIO ABU>XXEHWA

CrcTEMbI MUKPOMPOLLECCOPHOM N TMOpUAHOM
LeHTpanusaumm.
MwukponpoLeccopHble CUCTEMbl aBTOMaTUYECKOM
ONOKUPOBKMN.
OuvcneTyepckas LeHTpanusaums, AUCneT4epcKum
KOHTPOJIb, TEXHUYECKOE ANArHoCTUPOBaHue
1N MOHUTOPWHT.
WHTepBanbHoe perynnpoBaHune ABUXeHUs
NnoesfAoB Mo pagvoKaHany.

e bopToBble cucTeMbl BesonacHoCTU.

e PenbCoBble Leny 1 CUCTEMbI CHETA OCEN.

e KOHCOMbHbIE U WnanbHble CTPeNoYHbIe
3N1EKTPONPUBOLbI.
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PEWWEHWA A4 NPOMDbIWJTEHHOIO
TPAHCIMOPTA

Ha npoMbILLNEHHOM U1 WaxTHOM TpaHcnopTe
KeNe3HOLOPOXHbIe NepeBO3KM rMyOOKO MHTErpUpoBaHbI
B MPOM3BOACTBEHHbIN NpoLece, U UX 3GDEKTUBHOCTD
HanpsiMyto BNvsieT Ha cebeCcTOMMOCTb MPOAYKLUY

N BO3MOXHOCTW pocTa 0ObeMOB NMPOM3BOACTBA.
OuneusmnoH XAT lpynnbl komnaHmi 1520 noctaensieT
KOMIMNEKCHbIE CUCTEMbI YIPaBlieHNS ABVKEHVEM
noesfoB Ha OCHOBE pajMoKaHana, Kotopble

C MMHUMaNbHbIMU MHBECTULMSMU MO3BONAIOT
obecneynTb He TONIbKO BbICOKUI YypOBEHb 6e30MacHoCTH,
HO W NOBbILIEHNE NPOMYCKHOW CNoCcoBbHOCTU

1 6ecnepeboONHOCTL MePeBO30K B CJIOXKHbIX
NpPOWN3BOACTBEHHbIX U KNMMaTUYECKUX YCITIOBUSAX.

KJTKOYEBbIE TEXHOJIOTUW N MPOAYKTbI
ONA MPOMBbIWIEHHOIO TPAHCITOPTA

CncTeMbl MUKPOMPOLLECCOPHOM U TMOpUAHOM
LeHTpanmsauumn.
PenenHble 1 MMKpPONpPOLECCOPHbIE CUCTEMBI
ABTOMATMYECKOM W NMoJlyaBTOMaTUYECKOU
GNOKUPOBKW.
JucneTyepckas LieHTpanu3auus, ANCNeT4epckmi
KOHTPOJb, TEXHWYECKOE ANArHOCTMPOBaHME
N MOHUTOPWHT.
WNHTepBanbHOe perynnpoBaHue ABUKEHUS
noesgoB Mo paguvokaHany.
BopToBble cucTeMbl 6e30MacHoOCTU.

e PenbcoBble LENU 1 CUCTEMbI CHETA OCEN.

e [lepee3gHas curHanmsaums C HarmnonbHbIM
obopypoBaHueM.
KoHconbHble 1 WnanbHble CTpenoYHble
3/1eKTPONpPUBOADI.
CBeTodOpbl, 3HaKU U yKa3saTenu.

KOMINEKCHAA CUCTEMA YTMPABJIEHNA OBVMXKEHVEM
MOE3A0B MO PAAVNOKAHANY

MpepnaraemMoe AMBU3MOHOM MHHOBALMOHHOE
TEXHUYECKOe peLleHMe OCHOBAHO Ha cucTeMe
WHTEPBaJIbHOrO PEryNMpoBaHUs ABUXKEHUSA NOE3[0B
o pagurokaHany, obecneynBatoLLelt He TONbKO
ynpasneHve cTpenkamu, nepeesgamm u 4pyrumm
HaMosbHbIMW YCTPOCTBAMU, HO U UHTEPBaNbHOE
perynvpoBaHue ABUXeHWs Noe3n0B NocpeacTBoM
NMOABMXXHBIX U BUPTYasibHbIX OIOK-y4aCTKOB, a Takxe
UMdPOBYIO YBA3KY CO CMEXHBIMY aBTOMATU3UPOBaHHbLIMM
cMcTeMamu ynpaeneHus (Morpysku, pasrpysku, BeCoB
nnp.).

[nsi paboOTbI KOMMNEKCHOM CUCTEMbI He TpebytoTcs
cBeToOpbI 1 HaMoMbHbIe YCTPONCTBA KOHTPONS
CBOOOAHOCTY NYTU (PeNbCOBbIE LIEMM U CHETYUKM OCEN),

YTO 3HA4YMTENbHO MOBbILLIAET FOTOBHOCTb CUCTEMBI, COKpaLLaeT
NoTPeOHOCTb B KarnmTanoBNOXEHMSIX 1 IKCMITyaTaLMOHHbIe
pacxoppbl. Cuctema cnocobHa obecrneymnTb BbICOKMI yPOBEHD
aBTOMaTM3aLMM — BMNJOTb A0 NOIHOTO aBTOBEAEHS

¢ 6ecnmnoTHOM ynpasneHeM NOKOMOTVBaMM.

[MBM3MOH NpeanaraeT Ans NPOMbILLAEHHOIO

TpaHCNopTa TakXKe COBPEMEHHbIE peLleHWs, OCHOBaHHble
Ha TPaAMLMOHHbIX TEXHONOIUSX, — CUCTEMBI
LieHTpanvsaumm B codeTaHum ¢ aBTobnokmnposkor 1 MNAB
Ha OCHOBE CUCTEM CYeTa OCeN UMY PesibCOBbIX Lienen.
Mmelowwmecs y 3akaszumnka peneriHble S 1 nogknioveHHoe
K HUM HanonbHoe 0bopyfOBaHME MOTYT ObITb COXpaHEeHbI
M MHTErpupoBaHbl B CUCTEMY MPU MOMOLLM KOMMOHEHTOB
rMBpUAHON LeHTpanm3aumm, Taknx Kak peieriHble
0ObeKTHble KOHTposnepsbl RUVIO.



TPOMAPEEO

PEWUEHNE AJ14 rOPOACKOro PEJIbCOBOIO
TPAHCMOPTA

AunBnsnoH XXAT Mpynnbl komnaHun 1520 akTUBHO
coTpyaHuYaeT ¢ MOCKOBCKMM METPOMOANTEHOM,
KOTOpbIV SIBNSIETCH OAHOW 13 Hanbonee 3arpy>KeHHbIX

W MHTEHCMBHO MCMOJb3yEeMbIX FOPOACKNX PENbCOBbIX
TPaHCMOPTHLIX cucTeM B Mupe. MpruMmeHsemble

Ha MOCKOBCKOM MeTpOMoNnTEHe CUCTEMbI U YCTPOUCTBA
KAT anBM3NOHa XapaKTepuU3yloTcs BbICOKUM YPOBHEM
6e30MacHOCTUN, FOTOBHOCTU N HaAEXHOCTU, NO3BONAS
obecneynTb ABMXXEHNE METPOMNOE3[0B C MHTEPBAJIOM
MeHee 90 ¢ B Yacbl MMKOBOW 3arpysku.

CUCTEMbI MM, U TMEPUOHOW LEHTPANIU3ALNN,
ABTOMATU3ALUNA OUCNETHEPCKOIO YMPABJIEHNSA

CncTeMbl MUKPOMPOLLECCOPHON 1 TMOpUAHOMN
LeHTpanMsauum B UCNOJIHEHUM AN METPOMONINTEHOB
npeaycMaTpuBaloT ropsiiee pesepBrMpOBaHME BCeX
3MIEKTPOHHbIX KOMMOHEHTOB, BK/I0Yas 0ObeKTHbIe
KOHTpOiepbl, KaHanbl Nepeaadn fjaHHbIX

W 3N1EeKTPOHHYIO annapaTtypy penbCcoBbIX Lienewn.
Taknm obpasom, obecneynBaeTcs MakcMManbHas
3KCMnyaTauMoHHas roTOBHOCTb BCEMO KOMIMIEKCca
CUCTEM N YCTPONCTB aBTOMAaTUKN U TefieMeXaHUKK,
4TO 0COBEHHO BaXXHO HA BbICOKO3Arpy>KEHHbIX
MeTpOmMoJINTEHAX.

B cMcTeMax MUKPOMPOLECCPHOM LeHTpanm3aumm

Ansi MOCKOBCKOro MeTpornonuTeHa peanvsoBaH
YHUOULMPOBAHHBIN MHTEPdENC BCcex Nonb3oBaTesien

C BO3MOXHOCTbIO MOJKJIIOYEHUS K CUCTeMe
aucneTyepckon ueHTpanumsauun. C ydeTom cneumndmkm
METPOMOoNMTEHA BCE 3NEKTPOHHbIE MOAYNN CUCTEM
LeHTpanM3aunm BbINOMHEHbI B MblNe3allMLIeHHOM
NCMONTHEH.

Ha MockoBckoM meTpononuTeHe Wnpokoe
pacnpocTpaHeHne NonyYnnmn HageXxHble

1 PYHKLMOHanbHbIe LMPpOoBble MOAYNU C KOANPOBaHUEM
TPL yactotamu APC 1 yBa3KoM no umdpoBomy

WUnn penenHomy nHTepdency.

MIIL, pononHATCA cucTeMaMm NOBbILLEHUS
Knbep3awmLeHHOCTN, KoTopble obecneynBatoT
nogknoyeHne K APM yaganeHHOro MOHUTOpUHra

B €ANHOM LieHTpe yrnpaBneHns MeTponofnTeHa

M rapaHTUPYIOT 3aLUMTY BHYTPEHHEN CeTU CUCTEMbI
OT KMbepaTak 13 BHELIHUX ceTel nepefayn JaHHbIX.

ABTOMaTVI3VIpOBaHHaﬂ cIMcTeMa gucneTdyepckoro
ynpaBneHuda noe3gaMun MeTponoinTeHa B CO4ETaHUN

C APYrMMu cucTeMamm n yctponctaamm XAT AMBU3NOHA
NMO3BOJNIAET BHEQPUTb KOMMJIEKCHOE TeXHNYeCKoe
pelleHWe, CocobHoe CyLeCTBEHHO NOBbLICUTb YPOBEHb
aBTOMaTM3aLMK 1 3PHEKTUBHOCTL MEPEBO30OYHOTO
npotiecca Ha MMHUSX METPO NGO KoHbUrypaumu.

KJMKOYEBBLIE TEXHOJIOTUW N MPOAYKThI
O TOPOACKOTIO TPAHCIOPTA

CrcTeMbl MUKPOMPOLLECCOPHON U TMOpUAHOM
LeHTpanu3auuu.

ABTOMAaTU3NPOBaHHAas CUCTEMA ANCMETHEPCKOTO
yrpaBneHWs Noe3gaMy METPOMONTEHA.
PenbcoBble Lienu 1 CUCTEMbI CHETA OCEN.
CucTemMa aBTOMaTM3NPOBAHHbIX paboynx MecT.
CucTEMBI NOBbILIEHUS KUDep3aLULLEHHOCTH.
KoHcornbHbIe 1 WnanbHble CTPeNoYHbIe
3NEeKTPONpUBOAbI.

CeeTodopbl, 3HaKU U yKa3aTenu.
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CACTEMbI LEHTPANTN3AUNW ONBUA3NOHA XXAT
FPYMMNbl KOMMAHWA 1520

AuneusunoH XXAT Npynnbi komnaHun 1520 ycnewHo
nocTaBfifieT CUCTEMbI LleHTpanu3saum ceMencrTea
RAIL Lock, cnocoGHble yaOBNeTBOPUTD NoGble
3anpocbl 3aKa34yMKa U BbIMNOJIHATb BCe 3apa4m

no 6eszonacHOMYy ynpaBieHUIO HanoJIbHbIMU
ycrpouictBamu XKAT Ha cTaHLMSIX U MEPEroHax.
CucremMbl MUKPOMPOLLEeCCOPHOM LieHTpanusauum
AVIBU3MOHA Y)XKe KCryaTupyloTca Gonee

4yem Ha 700 craHuuax B Poccum u 3a ee npepenamu.

Wkatbl ¢ 0ObeKTHbIMU KOHTponnepamu MIIL-E

| i

il

TMBKAA APXUTEKTYPA

B uncno nocraBnsaembix AUBU3NOHOM CUCTEM
ueHTpanmsaumm cemenctea RAIL Lock BxopsaT
MUKponpoueccopHble cnctemsl MIL-E, MIMU-3J1,
MMAuU-M3-o, MMALU-CM n rubpugHble cuctemsl PML-E

v PML-3J1, no3Bonsiowme 3aka3ymkam nepexoanTb

K UMPPOBOI TEXHUKE MO3TAMNHO U ¢ HEOONbLUIUMUI
3aTpaTtamu. B cuctemax PrLU-E n PMNL-3J1 gponyckaeTcs
KOH}UrypmpoBaHue ¢ pa3HbiM COOTHOLLIEHNEM pefierHbIX
M MUKPOMPOLECCOPHbBIX MOAYNEN B KOHKPETHbIX
npoekTax. 3To AAaeT BO3MOXHOCTb NofobpaTtb

N9 3aKa34ymKa onTUManbHY0 KOHOUIYpaLmio C y4eTOM
OrofKeTa U yxe aKcnnyaTupyemoro obopynoBaHums.
PaspaboTaHa u BHegpsieTcs cuctema MIML, HoBoro
nokoneHus Ha undposomn Mnatpopme 2.0.

MYNbTUCTAHUMNOHHbIE CUCTEMbI

TMBKOCTb apXUTEKTYpPbI CUCTEM LIEHTPaNM3aLmm
NposBASAeTCcH Tak)Ke B BO3MOXXHOCTU CO34aHuMA
MYNBTUCTAHLUMOHHbBIX CUCTEM, TAE LieHTpanbHble
npoLeccopbl pa3MeLLatoT TONbKO Ha OJHOM UMY ABYX
CTaHUMAX NPOTAXXEHHOIO y4acTKa, a Ha ApYrnxX CTaHLMAX
yCTaHaBNMBAOT TONIbKO OOBEKTHbIE KOHTPOMNEpbI. Takue
CNCTEMbI ANBU3NOH LUMPOKO UCMOb30Ban Ha page
yyacTkoB B Poccum n KasaxctaHe. Cucremsl PIML-E n
PL-3J1 Takoke gonyckaoT MynsTUCTaHLIMOHHOE UCMONTHEHWE,
4TO 0COOEHHO 3P PEKTUBHO NPU >KeNaHMM 3aKa3umnKa
COXPaHWUTb Ha CTAHLMAX YaCTb MMeIOLLErocs penerHoro
obopynoBaHUs 1 C MUHUMaNbHbIMM 3aTpaTamu NMoOBbICUTb
MPOMYCKHYO CMOCOBHOCTb U pacIMPUTL GYHKLMOHAN
Kommnekca yctponcts XAT. Mpumep Takor apXUTEKTypbl —
rmbpuaHas cuctema Ha TpaHCMOHIONbCKOM MarmcTpanu.
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MpuMepbl KOHPUIYPUPOBAHUA CUCTEM LIEHTPaNM3aumum
cemencrtea RAIL Lock

BbICTPAfl PEATM3ALINA NMPOEKTOB

B Auneu3uroHe XXAT Mpynnbl komnaHuin 1520 npuMeHsitoTcs
camble COBpEMeHHbIe CpefcTBa pa3paboTku 1 OTnagKu,
No3BonAoLLMe YCKOPUTb afanTaumio cMctem

K YCIIOBUSIM KOHKPETHbIX MPOEKTOB, MOAEPHMN3MPOBaTb
npy HeOBXOANMOCTU OTAENbHBIE MOAYNW NOA KOHKPETHbIe
TpeboBaHMs 3aKa34MKOB 1 MPOBEPUTL BCE 3aBUCUMOCTU

B 3aBOACKMX YCIIOBUSIX.

BbICOKAA HAQEXHOCTb

B cuctemax LeHTpanmMsaumm npuMeHsIoTCs TILATeNbHO
OTOOpaHHbIE KOMMOHEHTbI U UX ropsiyee pesepBrpoBaHme
C BO3MOXHOCTbIO BbIOpaTh TpebyeMbil YpOBHb
3KCMyaTauMOHHON rOTOBHOCTU A1 KOHKPETHOMO
npoekTa. Hanpumep, ans cTaHUMI Ha ManofesTenbHbIX
y4acTKax U Ha HEKOTOPbIX OObeKTax NpoMTpaHcrnopTa
CUCTEMBI LieHTpanu3aumm MoryT ObITb CKOHPUIYPUPOBaHBI
C MMHUMaNbHO HEODXOAVMBIM YPOBHEM PE3EPBUPOBAHMUS,
ANs ApYrMX NPOEKTOB — C FOPsiYMM pe3epBYpPOBaHUEM
BCEX KOMMOHEHTOB.

MWHUMWN3ALNA 3ATPAT )XKN3HEHHOTO LUMKITA

CucTeMbl LieHTpanu3aumm paspaboTaHsbl ¢ Lienblo
MWHUMM3aLMN N3[ePXKEK Ha MPOTSXKEHMN BCErO CPOKa
Cny>6bl. B HUX BCTpOEHbI pa3BuUTble CpeacTBa ANArHOCTUKM,
npefocTasnaoLme 3KCnIyaTalMOHHOMY U TEXHUYECKOMY
nepcoHany getanbHyto MHPOPMaLUIO O COCTOSHUMN
obopynoBaHus. Bo Bcex nocTaBnsembix AuBr3noHomM ML,
KOHTPONMPYETCS TaKXKe ANHAMUKA U3MEHEeHMUs paboumx
napamMeTpoB CTPENOYHbIX 3NEKTPONPUBOAOB, CBETOPOPOB
W APYrUX HaNoMNbHbIX YCTPOWCTB, YTO NMO3BONSET

LleHTpanbHbIN Npoueccop m O6bEeKTHbIE KOHTPOMNEpPbI

CBOEBPEMEHHO BbISBJITb NX MPeAOTKa3Hble COCTOAHMS U
nepenTn OT perynsapHoro obciyXnBaHms K obcnyXmBaHmto
no GaKTUYECKOMY COCTOSIHUIO.

BbICOKWW YPOBEHb KMBEP3ALWNLLEHHOCTU

AuensnoH XXAT Ipynnbl komnaHui 1520 ogHUM

13 NepBbIX B OTpacnu paspaboTan KOMMNIEKC 3almTbl
MHPOPMaLMK, NO3BONSIOLMI BbIMOMHATE MOHUTOPUHT
CUCTEM LieHTpanu3aumm m3 BHeLIHen ceTu.

OCHOBHBbIE MPENMYLLECTBA CUCTEM
LEHTPANTU3ALUUN ONBU3NOHA

YpesBblvyaliHO rMbKas apxmTeKkTypa
C BO3MOXXHOCTbIO KOHOUIYypUpOBaHUS
LleHTpanM30BaHHbIX M pacnpefefieHHbIX CUCTEM.
® PacwmpeHHble PyHKLNOHANbHbIE BO3MOXXHOCTU.
® VHTerpaumsa ynpasneH1s NeperoHHbIMU
ycTporictBamu CLIb B 0o4HOM CTaHLMOHHOM
NPOLLEeCCOPHOM YCTPOMCTBE.
MpocTas cTbIKOBKa € cMcTeMaMu 6onee BbICOKOro
YPOBHS yNpaBneHus no uMppoBomy NHTepdency.
WHTerpaumsa ¢ MaHEBPOBOW aBTOMAaTUYECKOMN
NoKomoTusHoun curHanusaumen (MAJIC).
CHUXeHNe obbemMa CTPOUTENIbHO-MOHTaXHbIX
pabor.
CokpalleHne BpeMeHM 3aKpbITUS ABMKEHUS
B Clly4yae N3MEeHeHMWs NyTeBOro pa3suTums
CTaHLMMU N COMYTCTBYIOLNX 3aBUCMMOCTEN
MeXay CTpenkamm u curHanamu.
Bo3MoyHOCTb ynpaBneHus ¢ ogHoro paboyero
MecTa o6bekTaMy Ha BonblIOM KonuyecTse
CTaHLUMM N NEPErOHOB.
e Pa3BuTas AMarHocT1Ka.
e CHMXeHMe 3aTpaT XXU3HEHHOrO LMKIa.
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CrcTembl MMKPONpPOLECCOPHOW LEeHTpanm3saunm
MILU-E n MMNLU-21

MIL-E n MIL-3J1 — 3To Haubonee
pacnpocTpaHeHHble Ha «npocTpaHcTBe 1520»
CUCTEMbI MUKPONPOLLECCOPHOMN LileHTpanusauum
¢ pa3zButbiMu pyHKLUAMU. OHU BHepeHbl Gonee
yem Ha 600 cTaHUMAX, B TOM Yncre 6onee yem

Ha 400 ctaHuMAX POCCUNCKNX XKene3HbIX JOpPOor.

C1cTeMa MUKpPOMpPOLLECCOPHOM LieHTpanm3aumm MIL-E
NMOCTPOEHa Ha OCHOBE MMMOPTHbIX KOMMNEKTYIOLLMX.
OuneunsnoH XXAT Ipynnbl koMnaHuin 1520 paspaboTan Takxe
ee moamdukaumo MIML-3J1 ¢ npymeHeHnemM KOMMNOHEHTOB

ApxutekTtypa cuctembl MIL-E

NCKITIOYNTENIbHO POCCUMIACKOTO Npoun3BoacTaa. Oba
BapmaHTta MIL nonHoCTbIo aaanTUpoBaHbl K yCNOBUAM
»KenesHbIX JOpor «npocTpaHcTBa 1520».

APXUTEKTYPA MIMU-E N MMNLU-31

B cuctemax MIU-E n MILU-3J1 npumeHseTca
TpexypoBHeBas apxutekTypa. ObmeH

MHpOopMaLMen Mexay oTaeNbHbIMU YPOBHAMM

M KOMMOHEHTaMM1 CUCTeMbl OCyLLeCTBNsAeTCA Yepes
BbICOKOMPOU3BOAUTENbHbIE fyONMpOBaHHbIE CeTH
Ethernet c ucnonb3oBaHMeM cTaHAAPTHbLIX MPOTOKONOB
TCP/IP. BepxHUI ypOBEHb YNpaBneHUs N KOHTPONS

YpoOBeHb ynpaBfieHUsI U KOHTPONSA

ABTOMaTM3NpOBaHHbIe paboyne mecta
JleXypHOro rno ctaHuun (ocHoBHoe 1 pesepeHoe APM),
APM WH v pp.
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YpoBeHb 06paboTKu 3aBUCMMOCTEN
LleHTpanu3auvm

C

He OTBeTCTBEHHbIN

LleHTpanbHbIf Npoueccop

LMY — ueHTpanbHOE NPOLEeCCOPHOE YCTPOMCTBO

v

/3BeLleHmsa 0 COCTOAHUN

LMY ocHoBHOE
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Ge3onacHoe

LNY pesepBHOe
A B

Ge3onacHoe

OaVHaKOBbIN
pesynbrar

Cucrema nepegaydu gaHHbIX

YpOBEeHb CUCTEMbI OObEKTHbIX KOHTPOJINIEPOB

CuUrHanbHble 06bEKTHbIE KOHTPOEPbI
CTpenoyHble 06beKTHbIE KOHTPONNEpbI
PeneriHble 06bEKTHbIE KOHTPONNEPbI
O6beKTHbIE KOHTPONNEPbI CUCTEMBI CHETa OCelt
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CeeTodopbI

PenbcoBble uenun

A A

N

CTPeﬂO'-IHbIe npuveoabl

>

MNMepee3gbl

(1 [ B

CyeTynKkmM ocen




bopmMupyeTcsi cMCTEMOI aBTOMaTU3NPOBaHHbIX
pabouunx mect APM [CI. [ing anekTpocHabxeHus
CNYXUT HaJexHas nuTatoLlasn ycraHoska MYLI-E,
ANsi rpo303alnThl — yCTPONCTBA 3alMThl OT
MMNYNbCHbIX NepeHanpshkeHun (Y3UM).

LLEHTPAJIbHbIV NPOLECCOP

LleHTpanbHbIN npoueccop cuctem MIMU-E v MMLU-3J1
obecrieynBaer:
e npeobpa3oBaHMe KOMaHA, OT CUCTEMbI YIpaBeHUs
B NpUKa3bl, NepefaBaemMble HamnoibHbIM YyCTPOMCTBAM;
® 3aMblKaHNEe OOLEKTOB B MapLIpyTe;
® aBTOMaTUyecKoe N MCKYCCTBEHHOE pa3MblKaHune
MapLUpyTOB;
® BbIMNOJIHEHME APYrUX PYHKLMI LEeHTpanmsauum.

B cocTtaB LeHTpanbHOro npoueccopa BXOAAT ABa
NPOMBILLNIEHHBIX KOMMblOTEpPa, OAMH N3 KOTOPbIX
HaxoauTcs B ropsiuem pesepee. OOpaboTka OTBETCTBEHHbIX
JaHHbIX B KaX/10M KOMMbIOTEPE BbIMNOHAETCA

B IBYX KaHanax no cxeme 2002. B 6e3onacHbIix
BbIYNCIUTENbHbBIX KaHaNaX UCMoMb3yTCA NpoLeccopsl

C pa3HOW apXUTEKTYPOW, pa3Hble onepaLmoHHble

cucTeMsbl 1 guBepcnduumpoBaHHoe npuknagHoe MO0. B
LeHTpasbHbI NPOLLeCCOp MHTErpUpPOBaHbl GYHKLMN
nonyaBToMaTUYECKON 1 aBTOMaTUYECKON BIIOKMPOBKMU.

B 30Hy fencTBUs LeHTpanbHoro npoueccopa MIML-E
MOXeT BXoanTb 6onee 2000 nornyeckmx oobLeKToB.
LleHTpanbHbIM NpoLEeCcCcOp MOXET NOCTAaBNATLCS

B repMeTMYHOM Kopryce 6e3 BHYTPEeHHUX U BHELUHUX
CUCTEM OXNAXAEHUSA N BEHTUNALMN U yCTaHaBNNBATbLCS

B HAarnMoJ/ibHOM KJIMMaTU4e€CKOM LIJKa¢)y, OGECI'IE‘-WIBaIOLLI,eM
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MnaTbl 06beKTHbIX KoHTponnepos MIL-E (8Bepxy) n MIL-3J1
(BHU3Y)

YCTOMYMBYIO pabOTy CUCTEMBI B CAMbIX CYPOBbIX YCNOBUSAX
OKpY>XaloLLen cpefbl.

CNCTEMA OBBbEKTHbIX KOHTPOJIJIEPOB

O6beKTHbIE KOHTponnepbl cuctem MML-E

n MIMLU-3J1 nopkniovatoTcs No 6eckoHTaKTHOMY
nHTepdency K ceeTodpopam, CTpenikam,
nepeesgam, pefibCOBbIM LIENsAM, cMcTeMaMm cHeTa
ocen u ap. Kaxkabii 0ObeKTHbINM KOHTponnep
MOXET yrpaBnsiTb HECKONIbKMMW HanobHbIMMU
yCTPOMCTBaMM U pacnonaraTbCs LLeHTpann3oBaHHO
B MOMeELLEHNU C LieHTPasnbHbIM MPOLLECCOPOM

UNn feLeHTpanmM3oBaHHO — B HEMOCPECTBEHHOM
6nM30CTH OT ynpasnsemMbiX HanobHbIX YCTPOUCTB.
OObEKTHbIE KOHTPONEPbl pacciMTaHbl Ha paboTy
B LUMPOKOM AmnarnasoHe TeMnepaTtyp v 3Ha4eHUn
OTHOCUTENbHOW BNa)KHOCTU BO3yXa.

BapunaHTbl ncnonHeHns LeHTpanbHbIX MPOLLECCOpoB
MMU-E v MNLU-31
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be3sonacHaga yudposasa Nnatcgopma 2.0
ana cunctem XKAT n MINLU Ha ee ocHoBe

KomnaHusa «KubepTex-CurHan» [lIUBN3MOHa
XKAT «lpynnbl komnaHui 1520» paspaboTtana
G6e3onacHyio uudposyio Mnardpopmy 2.0,

Ha OCHOBE KOTOPOW MOTyT CO3AaBaTbCA CUCTEMbI
ynpaBrneHus n obecneyeHns 6e3onacHOCTU
ABMXXEeHMA noe3aoB, a Takxe ACY T B gpyrux
oTpacnsax. NTHHoOBaLMOHHbIe Noaxoabl

K MOCTPOEHUIO NMPOrpaMMHbIX U annapaTHbIX
cpeacTB obecneynnu yHMBepcanbHOCTb
Mnatdopmbl 2.0, ee PyHKLMNOHANbHYIO TMOGKOCTb
U TEXHOJNIONrM4YeCcKyo He3aBUCMMOCTb.

Mnatpopma 2.0 —3T0 cucTeMa crnepytoLLero NoKoNeHus,
KOTOpPYIO OTNINYAIOT MaKCcUManbHas MOAyNbHOCTb,
paguKanbHoe yBenunyeHue ObICTPOAENCTBUS 3a cHeT

npnmeHeHna MHHoBauMOHHOIo COObITUNHO-
OPUEHTUPOBAHHOIO Noagxoa 1 NoBbllLeHNe
prHKLLI/IOHa.HbHOCTVI, B TOM 4Hncne B OTHOWEHNN
ANAarHoCTn4eCcKnx BO3MOXHOCTEN Mo CpaBHeEHUIO
C cylwecTByrolMMn TeXHn4eCKMmMm pelieHnamu.

OBLLIAA KOHUENUMA NMITAT®OPMbI 2.0

CrpykTypa lMnatdpopmsbl 2.0 BKIOHAET TPU YPOBHS.
Ha BepxHem ypoBHe 1cnonb3yeTcs Kpocc-
nnatpopMeHHasi CuCTeMa aBTOMATU3UPOBAHHbIX
pabounx mect MultiRcos, KOTOpyto MOXHO 3anyckaTb
1 B poccuimckor PEL OC, 1 B onepaunmoHHOM cucteme
Windows, a Takxe B Nnobbix Linux-nogobHeix POSIX-
COBMECTUMbIX ONepaLMOHHbIX CUCTEMaX.

CrpykTypa Mnatpopmbl 2.0 B UCNONHEHUM ANS penbCOBOro TpaHcnopTa Ha npumepe MIILL

BepxHu ypoBeHb

YenoBeKko-MalUVHHbIN UHTepdenc

CucTeMa aBTOMaTU3UPOBaHHbIX
pa6ounx mect MultiRcos
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CpegHuIn ypoBeHb chOpMUPOBaH yrNpaBnsowmm
BbluMcnmUTenbHbiM Komnnekcom (YBK) BMK20-ML|

C annapaTtHbIM obecneyeHneM Ha OCHOBE YHMBEPCANIbHOM
BbIYMCINTENIbHON MNNAaTPOPMbl KOMMOHEHTHO-
MoAynbHOro ucrnofiHeHus YBIM KMW.

B kauvecTtBe cuctemHoro MO ncnonb3yeTcs onepaLmoHHas
cncTeMa «3nbbpycr». basosoe MO kKomnnekca
peann3oBaHo B BUAE MiarMHHOM CUCTEMBI,

B KOTOPOW OTAENbHbIE NNarnHbl GyHKLMOHUPYIOT

M KOMMYHULMPYIOT Yepes be3onacHoe aapo. MnarvHbl
OTBeYaloT 3a peanm3aumio NOrMKU LeHTpanu3aumm,
B3aumogencTeme c cuctemamm APM v 0ObeKTHbIX
KOHTpONepoB, a TakXe 3a Apyrne oTBETCTBEHHbIe
bYHKUMM 1N GyHKUMK, He Bisiiolme Ha 6e3onacHoCTb.
3TO CHMXKAET 3aTpaThbl Ha pa3paboTky 1 aganTaumio
6a3oBoro MO noj KOHKPETHbIN MPOEKT.

TexHonoruyeckoe MNO obecrneynBaeT GesonacHoe
BblYMCNIEHME 3aBUCMMOCTEN U COCTOUT U3 ABYX
KOMMOHEHTOB. OAMH U3 HNX OMUCbIBAET KOHKPETHbIE
0ObeKTbI ypaBeHns, ApYron — CBA3M Mexay obbekTamm
no reorpapuyeckomy NpuHLMMNY, T.e. onuncaHne
KOHKPETHOM CTaHLUMM.

HwmxHum ypoBeHb cpopmurpoBaH nnatdpopmon MHY20,
B KOTOPOW MCMOJb3YIOTCA YCTPOMUCTBA CONPSKEHUS

c obbekTamu (YCO), ynpasnsiowme cTpenkamu,
cseTopopamu, pene n T.n.

BbIHNCITUTENBbHASA NMIATOOPMA YBIN KMN

YBM KMW coctonT 61104HOro Kapkaca, B KOTOpOM
pa3MeLlatoTcs 6NoK NUTaHUs,, KOMMYHUKALMOHHbIN
MOZYSNb U KOMMAEKTbI BbIYUCIUTENBHbIX MOAYNEN.
Be3zonacHocTb YBI obecneunBaeTcs 3a cyet
[BYXKaHanbHOro UCMONHEHMs Mo cxeme 2 (2002).
BbluncnuTenbHble MOAYIN MOCTPOEHbI HA POCCUNCKIUX
npoteccopax, Ho AOMNYCKaeTca NCMofib30BaHMe U Apyrux
rnpoLeccopoB, B TOM yucne Ha apxutektype ARM.

NNATOOPMA HVXXHETO YPOBHSA MNMHY20

Mnatpopma MHY20 BbinonHeHa B BUuAe 6104HOro
Kapkaca, B KOTOPOM YyCTaHOBJEHbI iBe ceTeBble MNaThbl

n nnatbl YCO Ha pOCCUIMCKOM annapaTHOM obecneyeHuu.
Bce nnaTbl noaaepXXuBatoT ropsyee pesepBrpoBaHuMe.
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Mnatdpopma HMXKHero yposHa MHY20

Ons nnatdopmbl MHY20 paspaboTtaHbl YCO pasHbix
TUMNOB, MPMYEM BCE OHU IBNSIOTCA YHMUBEPCANbHbIMMU.
Hanpumep, ctpenoyHoe YCO cnocobHo ynpaenaTb
CTpenkou (Mnn cnapeHHbIMU CTPenKamm) rno AByx-,
Tpex-, NTU-, CEMU- UNU [EBATUNPOBOLHOM CXEME,
a ceeTopopHoe YCO — wecTblo laMmnamm ceetogpopa.

BHEOPEHWE MNAT®OPMbI 2.0

Ons Nnatdpopmbl 2.0 nonyyeH cepTudmKaT COOTBETCTBMUSA
YPOBHIO NofHOTbI 6e3zonacHocTu Y6 4 (SIL4).

MO Mnatpopmbl 2.0 NpoLwNo ayamT Ha MHPOPMaLMOHHYIO
©e30MacHOCTb 1 3aperncTpMpoBaHO B POCCUIACKOM
peecTpe nporpaMmmMmHoro obecneyeHus. Cuctema

MTL-3J1 Ha ocHoBe MnaTdopmebl 2.0 ¢ aekabps 2022 .
3KCnnyaTupyeTcst Ha ctaHumm MNaHTeneeBo CeBepHoOM
KENe3HoW Joporu.

Mnatbl nnatopmbl HUXHero yposHs MHY20
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MwkponpoueccopHas LeHTpanmsayus
MIMLU-M3-D

CucteMa MUKpPONPOLLeCCOPHOM LieHTpanusayum
MILL-M3-® oTnn4yaeTcs BbICOKOWN rMOKOCTbIO

M YHUBEPCaNbHOCTbIO, YTO NO3BONSET GbICTPO
apanTupoBaTh ee K annapaTtHou nnardopme,
onpepenseMoin Tpe6oBaHNAMUN KOHKPETHOro
npoekTa.

CucTeMa MOXeT ObITb pa3BepHyTa Ha Pas3fUYHbIX
annapaTHbIX NiaThopmMax poCcCMNCKOro NN MHOCTPAHHOTO
npoussoacTea. MIMNLU-M3-® nonHocTblo coBMecTMMa

C MPUMEHSEeMbIMU Ha «NpocTpaHcTBe 1520» nocToBbIMMU

W HanonbHbIMU ycTponcTBamu XKAT. TexHonormnyeckoe
nporpamMmmHoe obecrneyeHne cMcTeMbl paspaboTaHo
cneumnanuctamm AmeusnoHa XXAT Mpynnbl KomnaHmii 1520
B COOTBETCTBUM C TpeboBaHMaMU OAO «PX[» n nogxoaut
ONa NpUMeHeHUs Ha ApYrnX Xene3HblX Joporax Koneun
1520 mm.

CrpykTtypa cuctembl MIMLU-M3-®

APXUTEKTYPA MMLU-M3-®

Apxutektypa MIL-M3-® coctouT 13 ABYX OCHOBHbIX
ypOBHeW. YpOBeHb yNpaBneHus 1 KOHTPOMS OXBaTbIBaeT
OCHOBHOEe 1 pe3epeHoe APM gns aexxypHoro

1 obcnyxuBatoLLero nepcoHana. ObmeH faHHbIMU MeXay
ynpasnsowymmn komnoetotepamu, APM, co cmexxHbIMun
cnctemamu XKAT 1 BbILLECTOSALLMMN CUCTEMAMM yrpaBneHns
OCYLLECTBNAETCA Yepes pe3epBupyemMble cepBepbl.

YpoBeHb 06pabOTKM 3aBUCMMOCTEN COCTOUT N3 OJHOIO
WU HECKOJIbKMX yNpaBnsiowmx 6e3omnacHbIx
KOMMblOTepPOB LeHTpanusaumm (YBK), kaxabin

13 KOTOpPbIX OTBEYAET 3a OnpefeneHHyIo 30Hy. Takas
apXuUTeKTypa obecneynBaeT BbICOKYIO YCTONYMBOCTb
CUCTeMBbI K JIOObIM annapaTHbIM OTKa3aM — faxe

rnpwv NONHOM BbIXoAe U3 cTpos ogHoro n3 YbK
3KCMNyaTaUMOHHbIN NPOLLECC MOXET ObITb NPOAOKEH
B ApYr1X 30HaxX CTaHLUM.

YpoBeHb yrnpaBreHUs U KOHTpons

ABTOMaTU3MpOBaHHble paboune mecTa
[leXypPHOro Mo cTaHummn (ocHoBHOe U pesepeHoe APM),
APM 3neKkTpomMmexaHuka v ap.
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Ha ypoBHe 06paboTku 3aBUCMMOCTEN peann3oBaH
Ma>OPUTapPHbIN NPUHLUMN. Bce OTBETCTBEHHbIE KOMaHAbI
BbIMOMHAIOTCA TOMNBKO MPU HaNMYUM NOSTHOTO COBNaAeHUs
pe3ynsraTtoB 06paboTKM MUHUMYM B ABYX MPOLECCOPHbIX
mogaynsx. MNpwv atom B YBK MoryT npnmeHaTbcs

pa3Hble CXeMbl BKIOYEHNS paboTatoLmx napannenbHo
BbIYNCNINTENbHBIX KaHanoB. ns obMeHa faHHbIMU
Mexay pa3HbiMy YBK ncnonb3oBaHbl MPOMBbILLNEHHbIE
NpoToKobl 06MeHa MHbopMaLmEeEN.

[ns opraHM3auMm conpsixeHUs ¢ 0GbeKTaMu yrpaBieHus
1 KoHTponsa B cucteme MIML-M3-® peann3soBaHbl
dYHKUMM penemHo-KOHTAKTHOMO U GECKOHTAKTHOIO

UHTepPelCcoB. .
BapuaHT ncnonHexnmsa MIMLU-M3-® Ha annapatHon nnatpopme
POCCMINCKOro MPON3BOACTBA

NMPOrPAMMHOE OBECMNEYEHUE

MporpammHoe obecneyeHme MML-M3-®, nocTpoeHHoe
Mo YHUKaNbHOM TEXHONIOMMU COOCTBEHHOM pa3paboTku,

obecneynBaeT HE3aBUCMMOCTb CUCTEMbI OT KOHKPETHOW

annapaTHow nnaTthopMbl.

370 CyLLeCTBEHHO YMNPOLLAEeT U yCKOpsieT NpoLecc

CTpOUTENbCTBA U MOAEPHU3ALNN CUCTEM
LeHTpanusaumm, a Takxke No3BoseT OCyLLecTBNATh
NpoeKTUPOBaHUE N KOHOUTYpUpoBaHue

MO nepcoHanom, He obnagatoLMm HaBbIKaMu
NporpamMmmMmnpoBaHUs.

B ycnoBumsix akTUBHOIO pa3BUTUA XKeNe3HbIX JOPOr
BO3MOXHOCTb ONepaTUBHOrO CO34aHUA U U3MEHEHUS
TexHonornyeckoro MO no3sonseT coKpaTUTb CPOKU
BHeapeHus ML, Ha HOBbIX U MOAEPHU3NPYEMbIX

obbekTax. CHMXEHUNIO MOTPEBHOCTU XKeNe3HbIX
LOpOr B UHBECTULMAX CNOCOBCTBYET BO3MOXHOCTb BapwuaHT ncnonHenmns MMNLU-M3-® Ha nmnopTHoOM annapaTHon
nopkntodeHns K MML-M3-® cyujecTsytolero nnatgopme
HanosibHOro obopyAoBaHWs U COMYTCTBYIOLWNX

penenHbIX CXeM NMpu No3TanHoOW MofepHU3aLmm

CTaHUMN.

CBobopa BbIOOpa Noaxoasiuen annapaTHOM NiaThpopmbl
[enaeT apxXMTeKTypy CUCTEMbl MaKCUManbHO rmbkon

W aganTupyemom nop TpeboBaHms pasnnyHbIX
3aKa34uMKOB, a TakxXe obecneyrBaeT BO3MOXHOCTb
npumeHeHus MIML-M3-® B MexayHapoaHbIX MpoeKTax

Ha 3apyDeXHbIX PbIHKAX CUCTEM XKeJIe3HOA0POXHOM
aBTOMATUKU N TeneMexaHUKU. NHtepdenic APM ACHM B cucteme MML-M3-®
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VinkponpoueccopHas LeHTpannsaunsg
ona metpononuteHos MIML-CM

CucTemMa MNKPOMpPOLIECCOPHOI LIeHTpanu3auvm

MILL-CM pa3spaGoTaHa cneunanbHoO Ans
MeTpOonoJIMTEHOB KoMMNaHuen «Ctanb3Hepro»,
Bxopasuien B coctaB [iuBusmoHa XXAT Mpynnbi

KomMnaHum 1520. 3Ta MoaynbHaA cuctema obnagaert

NCKNIOYMTEJNIbHO BbICOKMM GbICTpOﬂeﬁCTBMGM,

MMeeT rmoKylo apXUTEKTYPY 1 Nerko afanTupyerca

nop o6bEeKT BHeApeHUS.

CrcTteMa MMKpOMpoLEeCcopHoOm LeHTpanmsaumm MIMLU-CM
npefHasHavyeHa ans NpUMeHeHMUs Ha MeXCTaHLUMOHHBbIX
yyacTKax IMHUIN MeTporoNinTeHa, cTaHuusx (6e3 nytesoro

pPa3BnUTUA U C NYTEBbIM pa3BMTVIEM) M B aneKTpoaeno

KaK NMpn HOBOM CTpOUTENbCTBE, TaK U NpUN MoaepHuU3aunmn

UNN peKOHCTPYKLUMK ycTponcTB ATAT. Bo3aMoxHO

CtpykTypa cuctembl MIML-CM

BHeapeHue cnctembl MIML-CM B Heckonbko
3TanoB C nociefoBaTeNbHbIM HapaLMBaHUEM ee
YHKUMOHANbHbIX BO3MOXHOCTEN.

BbICTPAA N HAAEXKHAA CUCTEMA ANs METPO

MTML-CM ypoBneTBoOpsieT BCEM CaMbIM XECTKUM

TpeboBaHMAM METPOMONUTEHOB C BbICOKOM

WHTEHCMBHOCTbIO ABUXXEHUS MOe340B:

® MpornyckHas cnocobHoCTb — He MeHee 48 nap noesaos
B Yag;

e Oonee 1000 normyecknx o6LEKTOB yNpaBreHNs
(penbcoBble Lenu, CTpenku, cBeTodopbl U T.1.);

® LMK oOMeHa JaHHbIMU C OObeKTHbIMM
KOHTposnnepamu c obecneyeHrem AeTanbHON
[LMarHOCTUKM annapaTHoro U NporpamMmmMHoOro
obecneveHus —He 6onee 0,15 ¢;

YpoBeHb AUCNETYEPCKOro ynpasieHUusa i KOHTPons YpoBeHb onepaTtuBHOIO yrnpaB/ieHUA N KOHTPOIS
APM ynaneHHOro MOHUTOPUHra APM OU APM OCUn APM LWH APM LWI4YN
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® MONHbIN LMK obMeHa JaHHbIMU — He bonee 0,45 ¢;

50 TbiC. YacoB.;

100 %-Hoe pe3epBMpPOBaHNE Ha BCEX YPOBHSX;
® 3alMLIEHHOCTb OT HECAHKLIMOHNPOBAHHOIO AOCTYNa
1 BbIMOJIHEHNS OLUMOOYHBIX KOMaHA,

APXUTEKTYPA MIL-CM

MMML-CM coctouT u3 cnepytowmx PyHKLUNOHANbHbIX

YPOBHEWN N MOACUCTEM:

® ypoBeHb ONepaTUBHOIO yrNpaBfieHNs U KOHTPOnS
C aBTOMaTM3UPOBaHHbIMU paboymmMn MecTamm
ornepaTtopoB 1 TexHU4Yeckoro nepcoHana (APM ACLIM,
APM LLH, APM LWYN);

® ypOBEHb LEHTPanM3aunm n normyeckor obpaboTku
JaHHbIX, Ha KOTOPOM PacronNoXeH LeHTpabHbIN
BbIYNCNNTENbHBIA MOAYIb;

® ypOBeHb UCMOJIHUTENbHbIX ycTponcTs (PL,
koanpoBaHue APC, 0ObeKTHble KOHTPONepsI);

® ypoBeHb KOMMJIEKCHOM 3aLUMUThl OT MepeHanpsi>XeHN
1 COMPSIXKEHMS C HAMOJIbHLIMW YCTPONCTBAMUY;

e nojacmcTteMa AMarHOCTUKM M MOHUTOPUHTa
komMmnoHeHToB MIL-CM;

e nopcucteMa obecnevyeHms becnepeboriHbIM
3MeKTponnuTaHuem.

B LleHTpanbHOM BbIYNCIUTENBHOM MOJYNe NUCKITIOYEHO
npYMeHeHue creLmannu3mpoBaHHbIX KOMMbIOTEPOB,
GYHKUMOHMPYIOLWNX MOA, yripaBneHneM onepaLmoHHbIX
cnctem. Bnepsble B MupoBou npaktuke B MIML-CM
ANs peanusauunm Iormkm B3anMo3aBUCMMOCTEN
00BbeKTOB yrnpaBfieHUsl U KOHTPOJIS 3a4eNCTBOBAHbI
nporpaMMupyemble normyeckme MHTerpanbHble
cxembl (MJTNC), 4To NO3BOAUNIO UCKIOYUTL PUCKU

LANs HALEXHOCTU 1 6e30MacHOCTH, CBSI3aHHble

C «3aBMCAHNSIMN» KOMMbIOTEPOB, HEMpeAckasyeMomn
peakuuen onepaumMoHHbIX CUCTEM Ha HeluTaTHble
CUTyaLMKn, XakepCTBOM U HefleKNnapupoBaHHbIMU
BO3MOXHOCTAMMU. YBfi3Ka C BHELUHUMW CUCTEMaMM
peanusyeTtcs Yepes LMGPOBON UK peNerHbIN CTbIK.

Ha ypoBHe MCMONHUTENbHbIX YCTPOUCTB (penbcoBble
uenu, kopupoBaHue APC, 0ObeKTHbIE KOHTPONJIEpbI)
MCMOJIb3YIOTCS KAa4eCTBEHHO HOBble 6e3omnacHble cxeMbl
unopposoro GopmMmnpoBaHns U 0O6paboTKM cMrHaNoB
ynpaBneHusi ¢ GyHKLMAMN CAMOAMATHOCTUKN.

cpepHaAa HapaboTka Ha oTka3 MIML-CM (To) — He MeHee
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MnaTbl 06beKTHBIX KOHTponnepos MML-CM

MIHHOBaUKMOHHasA noacMcTemMa oUarHoCTMKKN

Y MOHUTOPUHIa KOMMOHEHTOB NOAHMMAET

TexHu4eckoe obnyxxmBaHue u akcnnyataumto MML-CM
Ha KayeCTBEHHO HOBbIN YPOBEHb: apXMBUPOBAHNE
CcobbITMI, rpaduyeckasn BU3yanmsaumns KOHTPONUPYEMbIX
napameTpoB, UHTYUTUBHO NMOHSATHLIV UHTepdelc

C UCMONb30BaHMEM Web-TexHONormmn.

BHEAPEHWE HA METPONOJIMTEHAX MOCKBbI
N TAWWKEHTA

MukponpoueccopHas ueHTpanusauma MIMLU-CM ycnewHo
npoBepeHa B OMNbITHOM 3KCMyaTaumm Ha CTaHLMK
«HoBoKOCKMHO» MOCKOBCKOrO METPOMNONUTEHA.

Ha meTpononuteHe TawkeHTa cuctemon MIMLU-CM
obopynoBaHbl WecTb cTaHuun Ceprenmnnckon TMHUN,
OTKpbITON B fiekabpe 2021 roga. Kpome Toro, ¢ 2022 ropa
MIL-CM pa3BepHynu Ha 14 cTaHUMAX Hag3eMHOMN
KonbLeBow MHUK, MpUYEM B MyNETUCTAHLMOHHOM
ucnonHeHnn —ogHa MIL ynpasnseTt ABymMs cTaHUMAMMN.
Mexay BceMn CTaHUMAMUM opraHmM3oBaHa umgposas
CBSA3b MO A,BYM BOJIOKOHHO-OMNTUYECKUM INHUAM,

a ana yesiszkm MIMLU-CM c aBToMaTU3NMpPOBaHHOWN CUCTEMOM
OMCreTyepcKoro ynpaeneHms «manor» ncnonb3yeTcs
undpoBOMN UHTepdeNnc.

NHTepderic APM ACUM B cucteme MMNLU-CM

i P &
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[MbpwnaHaa ueHTpanmsayng
PMU-E n PMLU-2J1

Cucrema rubpupgHoi ueHTpanusauum PINL-E n ee
mopaudukauums PIL-3J1 Ha poccuinicKkon annapaTHOn
nnatcdopme No3BONAIOT OGHOBNATb YCTPOICTBA
CL|B Ha cTaHUMAX NO3TanHo, 6e3 3HaYUTEeNbHbIX
€ANHOBPEMEHHbIX KanuTasioBJIOXXeHUN

" C cCOXpaHeHNeM AeACTBYIOWUX KabernbHbIX ceTeil
U HanoJbHbIX ycTpoucTB. [Mpu 3Tom oGecneunBaeTcs
ObicTpbIN 3¢ PeKT gaXke OT HaCTUHHOIO BHeApPeHun
undpoBbIX TEXHONOIMNA.

T'MBKOE PELWWEHWME ANA MOAEPHU3ALNN KPYMHbIX,
CPEQHUX U MAJbIX CTAHUWH

PMU-E naeT BO3MOXHOCTb NEPenTU K UCMONb30BaHUIO
MMKPOMPOLLECCOPHOMN TEXHUKU 1 COBPEMEHHOTO
sproHomuyHoro APM [CI1 B cnyvyae orpaHUYeHHOro

OAaviH 13 BapuaHTOB
CTPYKTYpbl rbpuaHom
ueHTpanusauum PMU-E

C 3aMeHown nynsTa-Tabno
1 HabopHoW rpynnbl

Ha MUKPOMNPOLLECCOPHYIO
TEXHUKY

NMomeweHue gexxypHoro
no cTaHuun

GropykeTa Ha MOJepHM3aLMIO UM HOBOE CTPOUTENIbCTBO
CTaHUMI. Ha cnepytowmx 3Tanax BO3MOXHa
nocteneHHas 3aMeHa pefielMHbIX KOMMOHEHTOB

Ha MuUKponpoueccopHble. BHegpeHue PIL-E
onpaBpaHHO TakXxe B ciy4vasx, koraa GyHKLUMOHAaNbHOCTb
CyLEeCTBYIOLWEN PpENEeNHON CUCTEMbI YXKe

He yAOoB/IeTBOPSET BO3POCLIMM TPeboBaHUAM.

B cnyyae coBMeCTHOro ncnosib3oBaHUsa aHHbIX

oT KoHTponnepos cepepom PIL-E n ueHTpanbHbIM
npoueccopom ML, npuMeHsIOT penenHble
KoHTponnepbl RUVIO. Mpu HeobXxoAMMOCTU MOXET
ObITb COXpaHeH pe3epBHbIN NYNLT — HaNpuMep,

Ha CTaHUMAX ¢ AByMA nynstamn. Ecnn ctaBuTcs

3afa4a COXpaHUTb TONBKO HanofibHoe obopynoBaHue,
NpUMeHAEeTCs pelleHmne, NPy KOTOPOM BCe 3aBUCMMOCTU

A e

MyneT-Tabno
(cywecTsyiouiee)

OcHoBHOW
CUCTEMHBIV

Pe3epBHbIV
CUCTEMHBbIN

Mopaynb napka B
R ——
] ]
[
O6GbeKTHbIE KOHTPONNEpPbI

M Napx b

r LleHTpanbHbIn

npoueccop

OB6beKTHble
KOHTponnepsl

NMapk A

APM WWH

= EETE0

:F

I I I PeneiiHble KOHTpoONNEpbI

PenenHoe
nomeueHue

;Sﬂ W M\E{’ HanonbHble 06beKTbI
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peanusyloTcs B LeHTpanbHOM rnpoLeccope, a 0ObeKTHble
KoHTponnepbl RUVIO nocpeacteom penenHoro
UHTepdenca ynpasnstoT HaNoNbHbIMU 0ObeKTaMU.

B rubpugHomn ueHTpanusaumm PrL-E npumeHsioTcs
cuctema APM, komnoHeHTbl MIL-E nnn MIILU-211,
nuTalroLlas yctaHoBKa 1 annapatypa Y3UTM.

BE3OMACHbIE PEJIEVIHBLIE OFbEKTHBIE KOHTPOJJEPHI
RUVIO

Ans 3dpeKTMBHOro NCNonb3oBaHMA annapaTHbIX
CpencTB rmbpuaHon LeHTpanu3saunm AnemsmnoH XXAT
Mpynnbl komnaHun 1520 paspaboTtan 6esonacHbIN
penenHbIN KOHTponnep HoBoro nokonenus RUVIO.
OObeKTHbIN KOHTponnep RUVIO moxeT paboTaTb

B pe3epBupyeMoi KoHdUrypaumm, obecneumeatoLlemn
[0 64 TOYEK MNOAKMIOYEHUS OTBETCTBEHHbIX PeNeMHbIX
BX0A0B U (Mnu) BbIXOOB.

OGbeKTHbINM KoOHTponnep RUVIO obnagaeT BbICOKMM
ObICTpOpEeNCTBUEM — BPEMSI C MOMEHTa MonyYeHnst
NpUKasa oT BbllLECTOsALLEN CUCTEMBI YTIpaBAeHUs!

[0 MOMEHTa nopauu (CHATUS) HanpsXXeHUs Ha BbIXxoae
VAW C MOMEHTa MOJIHOIO 3aMblKaHUs (pa3MblkaHUS)
KOHTaKTa KOHTPOJIMPyeMOro pefie 4O MOMeHTa
bU1KcaLMmM 3TOro COCTOSHUS MNATOM OTBETCTBEHHbIX
BxoAoB He npesbiwaeT 100 mc. KoHTponnepbl RUVIO
MOTYT MOHTMPOBATbLCS B LWKadax NN HEMOCPeaCTBEHHO
Ha penlenHbIX CTaTUBaXx.

OCHOBHbIE MPEMMYLLECTBA PIL-E

® BO3MOXHOCTb PEKOHCTPYKLUUWN CTaHLMI
C HeorpaHM4YeHHbIM YACNOM CTPESIOK.

e EgMHOe 1 coBpemMeHHoe paboyee mecto ACIM.

e ABTOMaTM3MPOBaHHOeE 3agaHue mappyTta ¢ APM ACM.

e [MbKoe peKOHPUryprpoBaHMe 30H yrpaBneHns
HECKOJIbKMX OMEepaTopoOB B Yacbl MMKOBOW 3arpy3Ku.

e PocT npoussogutenbHoctu Tpyaa ACH u WWH 3a cyet
BHepeHus coBpeMeHHbIx APM, noapo6bHown
CnpaBoYHOM MHDOPMALMN U CUCTEMBI NMOACKA3OK.

® BbiNnonHeHWe Ha BePXHEM YPOBHE BCeX PyHKLMIN
nonHoueHHow MIL, (pa3suTas aMarHoctuka,
apXxvMBMpoBaHue, NPOTOKONMPOBaHUe, uMppoBsas
yBfi3Ka C BHELHMMMN MUKPOMNPOLLECCOPHbIMM
cnctemamu AU, MAJC, aMarHocTukm u ap.).
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Be3sonacHbIV penenHbii 0ObeKTHbIN KoHTponnep RUVIO

® BO3MOXHOCTb peanusaLum Bcen NIOrnmkn paboThl
B LIEHTPaNlbHOM MPOLIeCCOpe U OOBEKTHBIX
KoHTponnepax MIILL.

e CoxpaHeHwue BCero HarnosbHoro obopynoBaHums,

B TOM YMCIe PefibCOBbIX LieMner ¢ He3HaYNTeNIbHbIMMN
N3MeHeHNS MU B CXeMaX KOAMPOBaHUS.

e [lepekntoveHue Ha PIL-E B MUHMUManbHbIE CPOKMU.
MpY MOHTaXe UCMONb3YIOTCS CBOOOHbIE KOHTAKTbI
pene, 1 BCe NPOBEPKM BbIMOMHAIOTCA A0 BKIIOYEHUSA
YCTPOWCTB.

e [pu panbHenWeM OCHaLLEHUWN CTaHLMU YCTPOMCTBAMM
MTL, 66nblwas YacTb yCTaHOB/IEHHOM annapaTypbl
(APMblI, cepBepbl, LieHTpanbHble NpoLLeccopbl, CeTb
nepepayn AaHHbIX) COXpaHAeTCs.

APM [ACN B rubpuaHon ueHTpanusaumm PML-E
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MWKPOMPOUECCOPHAA CUCTEMA ABTOMATN3AL NI
copTUpoBOYHbIX ropok NAL-APC

MukponpoLueccopHaa cMucTemMa aBToMmaTusauum
copTUpoBO4HbIX ropok MAL-APC, nocraBnsemasi
AuneusmnoHom XXAT Npynnbi komnaHuni 1520,
ABNAETCA K/IOYEBbIM 3JIEMEHTOM KOMIMJIeKCca
cpeacTB aBTOMaTUKM COPTUPOBOYHbIX CTAaHLUNA.
OHa MOXXeT BHeApPATbCA Ha BHOBb CTPOALLMUXCA

U AeACTBYIOWMNX MEXaHU3UPOBaHHbIX

Y aBTOMaTU3NPOBaHHbIX COPTUPOBOYHbIX FOPKax
GonblUOW, cpeaHeil U Masio MOLYHOCTH.

CTPYKTYPA CUCTEMDbI

Cuctema F'ALL-APC nmeeT TpexypOBHEBYIO CTPYKTYPY,

B COCTaB KOTOPOW BXOAAT:

® BEPXHWI YPOBEHb LIeHTPaNnM30BaHHOrO yrpaBieHUs
1 KoHTpons ¢ APMamu ieXXypHOro no CopTMpOBOYHOM
ropke OCIT, ropoyHbIXx OrnepaTopoBs, INeKTPOMeXaHVKa
LH cnctembl TAL-APC, nyHKTa pe3epBHOro
ynpasnenuvsa MHY v gp.;

® YNpaBnSOWMI BbIYMCINTENbHBIN KoMnnekc (YBK)
C BO3MOXHOCTbIO ropsi4ero pe3epBuUpoBaHus;

® MVKPOKOHTPOJIEpbl yNpaBieHUs 3aMeannTensamm
OZHOW UJIN HECKOJIbKMX TOPMO3HbIX MO3ULNNA.

Takas cTpyKTypa no3sosseT rmbko macltabuposaTtb

FAL-APC, HapawuBas Yncno ceTeBbIX paboumnx cTaHLMN

M paclmpsas Kpyr peanunsyemsbix 3agad. B coctas FAL-APC

BXOAAT YeTblpe PyHKLMOHaNbHbIE MOACUCTEMbI:

® nopacucrtema ynpasneHue crtpenkamm l'AL;

® roacucTemMa aBToMaTU4eCKoro yripaBneHus
3amMegnuTens iMm MHTEPBabHOM TOPMO3HOM NO3ULUK
APC UTI;

e roacucTteMa KoHTposisi ceobogHocTu nyTr AMNK-KCM-KB;

® nopcucTemMa aBToMaTUYeCKoOro ynpasneHus
napkosbiMu 3amegnutenamm APCITT.

B 6a3zoBoun KoHpUrypaLmm BHegpsaeTcs noacmucremMa
FALL, koTopasi B 3aBMCMMOCTU OT TpeboBaHWUI 3aKa3umka
K CTeneHu aBToMaTu3aL MM COpTUPOBOYHOWN FOPKM
pononHaetca nogcuctemamm APC UTHM, ANK-KCIM-KB

n APCITI.

Mpu nto6om BapmaHTe koHpurypaumm rAL-APC
BbIMNOMHAIOTCA GYHKLNU KOHTPONS, ANArHOCTUKMN

W NPOTOKONNPOBaHMUS paboTbl cMcTeMbI U OOBEKTOB
ynpasneHusi. Cuctema GyHKUMOHUPYET B HEMPEPbIBHOM
KPYrnocyTO4YHOM aBTOMaTUYECKOM pexmnme.

CTpyKTypa MUKPOMPOLLECCOPHOM CUCTEMbI aBTOMATM3aLMN COPTUPOBOYHBIX Fopok FALL-APC

TepmuHan YBK
O
9

APM JiCIIT
L
. =
0

APM ropo4Horo
onepatopa 1

10

aa [
C— C—

APM ropouHoro Cepsep MesxceTeBon CBfi3b CO CM@XHbIMU
onepatopa 2 cuUcTeMbI o3 cmctemamu
CeTeBol
npuHTep 5.
o pacuenuuka

JNIBC cucremel

JIBC APC
Wkad APM LIH
AVCKpeTHOro Wkad mm
YBK KOHTpons LWikad APC ynpasneHus
3amepnuTensMm - |

PU, ctpenku, PTAC,
cBeTodopbl 30HbI MAL,
KHOMKW NynsTa
YnpasneHwue Curnansl
cTpenkamu

Becomep

KoHTpons T/OT
1 NoBpexaeHni

FEEEEE )

PL, 3ameanutenen,
PUChbI

KomaHnpgpl T/OT ot APC
M KHOMOK nynbTa

KomaHngb! T/OT

KoHTponb Komanpabl ynpasneHus

coneHounpgamu

MocToBoe 060pyAOBaHNE MEXaHU3UPOBaHHOM FOPKW, MYNbLT YNpaBieHus



OCHOBHbIE ®YHKLNW TAL-APC

e ABTOMaTUyecKasi peanusaums 3ailaHHbIX MapLIpyToB
B MpoLecce pocrnycka ¢ obecneyeHneM HakonneHus
1 KOPPEKTUPOBKM MX KaK A0 Havana pocnycka, Tak
1 B ero npouecce.

e Peanusauus 3aaaHHbIX CKOPOCTeN BbIXOAa OTLENOB
13 UHTEPBAaNbHOW 1 NPULLENBHON TOPMO3HbIX MO3ULNIA.

e Peanusauusi fONYCTUMON CKOPOCTU CcOyAapeHus
OTLLENOB B COPTUPOBOYHOM MapkKe.

e KOHTpOMb 1 ANArHOCTMKa TEXHUYECKMX CPEeACTB
oObeKTa U CUCTEMBI.

e KOHTpOnb 1 NPOTOKONMPOBaHUE xofa
TEXHONOTMYECKOro npotiecca.

e /IHGOPMaLMOHHBIN OOMEH CO CMEXHBIMU CUCTEMaMM.

B 3aBMCMMOCTM OT CTeneHn aBToMaT13aunm oobekTa
cMcTema ynpasnsieT npoLeccoM pachopmMnpoBaHma
B MPOrpaMMHOM peXnme, KOrga CopTMPOBOYHbIN
NNCT NOCTYMNaeT N3 aBTOMATU3MPOBAHHOWN CUCTEMBI
yrnpaBneHuns copTMpoBoYHOM cTaHumen ACY-CC,

VAN B MapLLUPYTHOM pexume, Mpu KOTOPOM
COPTUPOBOYHbIN INCT COCTABNAETCA ONEpPaToOpoOM

BPYUYHY!O.

Mo okoHYaHUK pocnycka aBToMaTu4eckn popmMupyeTcs
MPOTOKON C KOHTPONEM peanu3aLun BBEAEHHOIO
COPTMPOBOYHOTO NINCTa U PEXMMA PYHKLMOHNPOBAHUS
cncTemsbl. MpeaycMoTpeHa BO3MOXHOCTb KOPPEKTUPOBKM
WCMOMHEHHOrO COPTUPOBOYHOTO NNCTa AEXKYPHbBIM

Mo ropke, eciiv MPOBOANINCE MaHEBPbI B MpoLiecce
aBTOMaTU3MPOBAHHOIO POCMycKa Unu Nocse ero
3aBeplUeHUs.

HEMPEPbIBHOE PA3BUTUE

Cucrema F'AL-APC HenpepblBHO pa3BuBaeTcs.

B nopcucteme ML nomsowen nepexop oT penemHomn
TEXHUKM K FOPOYHOWN MUKPOMPOLLEeCCOPHOMN
ueHTpanusauum F'ML. ins nosbllweHUs
3KCNyaTauMOHHOM FOTOBHOCTU NPeayCMOTPEHbI
pe3sepBupoBaHue YBK n APMoB onepatopos.

anMeHeHVIe [AaTYNKOB CYeTa ocel BMeCTo penbCcoBbIX
u,ene|7| no3sondeT ToO4Hee NO3NUMOHNPOBATbL rOJIOBY

M XBOCT OTUEeNa, KOHTpOoZInpoBaTb KOJIN4ECTBO BAroHoOB
N CKOPOCTb X NPOXOXAEHUA. BeBepeHa noBaroHHas
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OCHOBHbIE MPEMMYLLECTBA CUCTEMDbI
FALI-APC

e [MOkas MoaynbHas CTPYKTYypa.

e MaclwtabrpyeMocTb C BO3MOXHOCTbIO
HapaLmBaHWsa GYHKLMOHaNbHbIX BO3MOXHOCTEMN.
lfopsyee pe3epBnpoBaHME OCHOBHbIX MOAyNen
NS NOBbILIEHNS FTOTOBHOCTU CUCTEMBI.
MpocTas aganTaums cucteMbl K TpeboBaHUAM
3aKa34MKOB B OTHOLUEHUWN CTEMEHN
aBTOMaTM3aLUnn obbekTa BHEAPEHUS.
MpocToe conpsixeHne co CMeXHbIMU
cnctemamu — ACY CC, ropoyHom
aBTOMaTUYECKOWN TOKOMOTUBHOM
curHanumsaumen TAJIC P v gp.
BbICTPbIN 1 NPOCTOMN NEPEXOA,
OT aBTOMAaTMYECKOro pexuma K peXxmmy py4HoOro
ynpaBneHus.
MHTerpaums B cMCTEMY CHETYNKOB OCEN
NOABMXXHOrO COCTaBa U APYrnx COBPEMEHHbIX
cuctem XAT, Takux Kak poToaneKkTpuyeckne
WMHppaKpacHble YCTPOMUCTBA, MHANKATOPbI
CKOPOCTW CKaTbiBaHWA OTLEMNOB 1 Ap.

e Pa3BuTas gnarHocTumka.

e CHMXXeHMe 3aTpaT XXM3HEHHOro LMKNa.

MopAesb oTLeNoB, rMbko obpabaTbiBatoLLas Takue
cobbITUS, KaK Hepacuen 1 py4yHoe aeneHue oTuena
pacuenLmKoMm.

BHEAPEHNE CUCTEMbI
Cnctema aBTOMaTU3aLMM COPTUPOBOYHbIX FOPOK

TAL-APC BHegpeHa Ha 14 cOpTMPOBOYHbIX CTaHLUMAX
B Poccun, benopyccnmn n KasaxcraHe.

APM WH cuctemsbl TAL-APC ctaHummn MuHcK-COpTUPOBOYHbIN

33



34

MWKPOMNMPOLECCOPHAA CUCTEMA
nonyaBTomMaTnyeckom onoknposku MNAB-E n NAB-3]J1

Cucremoi MNAB-E u NAB-2J1 Ha 6a3e KOMMNOHEHTOB
MIL paccumTaHbl Ha ManogesTesibHble Y4acTKu

W NO3BOJIAIOT MNOBbICUTb UX NMPOMYCKHYIO
CMOCcOGHOCTb 3a CHET YCTPOICTBA Ha NeperoHe
aBToOMaTn4eckoro 6nok-nocra. [NAB peanusoBaHa

B ABYX moauduKaumax, B TOM YMcsie Ha annapaTtHomn
nnargopme poccuinckoro npousBoaCTBa.

OCHOBHbIE ®YHKLWW MAB-E N NMAB-3]1
® KOHTpPOJb COCTOAHUSA MeperoHa.

L] I'Ionyqume cornacuysa Ha otrnpasneHune noesaa.
L] BHOKMpOBaHMe neperoHa.

MonyaBTOoMaTUyeckas 6nokunposka MAB-E Ha yyacTke
Tawrysap — KymkypraH B Y36ekucrtaHe

[ebnoknpoBaHue neperoHa.
e [laya cornacus Ha oTrnpaBreHve noesga.

OTmeHa cornacums Ha oTnpaBneHMe noe3sga.
e be3zonacHoe oTnpasneHne XO3AMCTBEHHbIX noe3qgos.

MPENMYLLECTBA NMAB-E 1 NMAB-3J1

e LleHTpann3oBaHHOe pa3melleHne obopyfoBaHus

B KOMMaKTHbIX WKadax Ha npuneraroLmx CTaHLmaX.
e [lepepaya nHpopmaumm rno undpoBoOMy KaHany.
® B0O3MOXHOCTb peanmsaLm Kak OnopHoOro,

TaK 1 ANCNEeTYepPCKOro ynpasieHuns.

MNpuMeHeHWe cMcTeMbl CHeTa OCell B Ka4eCcTBE OCHOBHOIO
cpencTBa KOHTpons cBoO6OAHOCTM NeperoHoB B
cuctemax MAB-E n NMAB-3J1 no3sonset nony4nTtb pag
[OMONHUTENbHbIX MPENUMYLLECTB:
® PU3NYeCKN KOHTPONb cBOBOAHOCTM NeperoHa
OT MOABWXKHOrO cocTaBa bnaropaps nogcyety
KonmyecTBa ocel, 3aHABLUNX 1 0CBOOOAMBLLNX
neperowx;
® aBTOMaTMyecKas pukcaums npmbbiTUs noesaa
B MOMIHOM COCTaBe;
® COKpalleHne KonmyecTBa HanosbHoro obopynoBaHus;
® CHMXeHMe 3KCrnyaTaunOHHbIX PacXOAoB.

CtpykTypa MNAB-E (BapuaHT ncnonHeHus ¢ 610K-NoCcToM 1 CUCTEMOM CHeTa Ocein)

CraHums 1

ABTOMaTUYECKWI
6nok-noct

CraHuys 2

YBsi3Ka C cylecTByioLen cuctemon DL

NAB-E NAB-E
O6beKTHble
KOHTponnepe LieHTpanbHbIn
o npoueccop
o [ ‘ o
{ n,./
] ]

Cucrema
cyeTa ocen

JNokanbHas ceTb |

YBsi3Ka ¢ cyliecTBytoLLen cuctemom L

NAB-E
O6beKTHble
KOHTponnepsbl

oo [

JNokanbHas ceTb |

BonokoHHO-oNTHYeckuii kabenb |
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MWKPOIMNMPOLUECCOPHbIE CUCTEMDbI
aBToMaTmnyeckon bnokmposkm ABTL-E n ABTL-3J1

MukponpoLeccopHbie CUCTeMbl aBTOGITOKNPOBKU
C penbCcoBbIMU LiensiMU TOHaslbHOM YactoTbl ABTLL-E
u ABTL-2J1 Ha 6a3e komnoHeHToB MIL-E u MILL-9)1
pa3paboTaHbl ANSA YHACTKOB, rAe UHTepBasibHOe
perynupoBaHu/e OCyLEeCTB/ISETCA C MpUMeHeHuemM
(PUKCMPOBaAHHBbIX U BUPTYalibHbIX BJIOK-y4acTKOB
(B TOM 4uucne 6e3 npoxopHbIX cBeTohOopoB

Ha NeperoHax N Ha 6a3e KOPOTKUX PeribCOBbIX
ueneu). ABTL-E nmeeT aBe mogudukaunn, ogHa

U3 KOTOPbIX MOCTPOEeHa Ha annaparHou nnargopme
POCCUIACKOro NPON3BOACTBA.

ABTobnokupoBka ABTLL-E fonyckaeT pa3Hble BapuaHTbl

NCMOSTHEHUS:

® Tpex3HayHas UM YeTblpexaHayHas curHanmsaums;

® peanusauus Kak C MpoxoaHbIMU cBeTobopamu
Ha rpaHuuax bnok-y4acTkoB, Tak 1 6e3 Hux (AJ1CO);

e ynpasneHue AJICH (-EH) yepes penenHbii unm
undposom nHTepbdenc;

e uHTerpauus B MMNLU-E unu pabota B kayecTse
OTAENbHOW CUCTEMbI MHTEPBANBbHOMO PEryNnpoBaHuUs
COBMeCTHO ¢ DLl pa3HbIX TUMOB;

® pasmelleHue annapaTypbl Kak Ha MOCTY, Tak
W B TpaHcnopTabenbHbIX MOAyNsX.

CtpykTypa ABTL-E (BapuaHT ncnonHeHUsi B Ka4ecTBe OTAeNbHOM
CUCTEeMbI B yBsI3Ke C penenHbimu L)

CraHumsa 1

OCHOBHbIE ®YHKLUWMW ABTL-E

e Jlornyeckui KOHTPOIb NpociefoBaHUs Noe3aa
Mo penbCoBbIM LIeNsM NeperoHa.

e KoauposaHue PL| neperoHa, B TOM Yucne B pexunme
AJNCO ¢ PUKCMpPOBAHHBIMU UMY MOABUXHbBIMU
6nok-yyactkamu. Mpu 3tom AJICO paboTaeT Kak
camMocTosiTeNlbHasa cMcTeMa CUrHanm3aumu.

e CMeHa HanpaBeHusa ABMXXEHUS Noe3J0oB Ha NeperoHe.

® IHTerpaumsi c NneperoHHbIMM CUCTEMaMU KOHTpoOnS
rabaputoB, MocToBoM curHanusaumen u gp. (YKCMC, KTY).

e YBA3Ka C Nepee3gHoON CMrHanmnsaumen, cucteMomn
onoselleHns MoHTepoB nyTn, KTCM u np.

MPEVMYLLECTBA ABTLI-E

e CokpalueHune obbeMa obopynoBaHWs N0 CPAaBHEHMIO
C penenHom cMcTeMon.
e BbicoKas 3KcnnyaTauMoOHHas FOTOBHOCTb 3a CYET
annapaTHOM U30bITOYHOCTU.
e CoKpalleHne CPOKOB NMyCcKOHaNafouHbIX paboTt
3a CYeT BbICOKOW CTEMeHUN 3aBOACKON FTOTOBHOCTHU
N TeCTUpPOBaHWs B nabopatopuu.
e [lpocTas yBsi3Ka C BbILLECTOALMMUN CUCTEMAMM.
e bespenenHoe yrnpaBneHne HanosnbHbIM 06opyOBaHMEM.
e Pa3BuTas gMarHocTuka.

CraHuma 2

AN /

N\ /

N~/

YBsi3Ka C cyLecTBytoLLen cnctemom L

O6GbeKTHbIe
KOHTpoONnepsbl

ABTLU-E

LleHTpanbHbIn
npoueccop

oo [

JlokanbHas ceTb

BonokoHHo-onTuyecknii kabenb

7/

YBA3Ka C cylecTByoLen cuctemon S

ABTLU-E

O6ObeKTHble
KOHTposnnepbl

JlokanbHas ceTb
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ABTOMATWNYECKAA NIOKOMOTWUBHAA
CUTHANN3AUNE C ONCKPETHO N3MEHAEMbIMMW
PAHULUAMMW BNTIOK-YYACTKOB
AJ1ICO-3J1-

Cucrema AJICO-3J1-M, paspabGoTtaHHas
AuneusmnoHom XXAT Npynnbi komnaHun 1520,
NPUMEHAETCH B Ka4YeCcTBe CaMOCTOATENIbHOIO
cpeacTBa CMrHanusauvm v CBA3U Ha OAHOMYTHbIX
M MHOTOMYTHbIX YX€Ne3HOAO0POXHbIX NeperoHax.
AJICO-3J1-M o6ecneunBaeT ABYyCTOPOHHEE
ABVXEHWE NOoe340B N0 KaXXAoMy NyTU neperoHa
Mo curHanam JIoOKOMOTUBHbIX CBETO(OpPOB.

OCHOBHbIE MPEMMYLLECTBA

e CHMXXeHMe annapaTHOM U30bITOYHOCTU U CTOMMOCTHU
BHeapeHus bnarogaps MHTerpaunm GyHKLMm
MHTEpBaNnbHOrO PErynMpoBaHus B CUCTEMY
MUKpoOMpoLeccopHon LeHTpanusauum MIML-3J1.

: LWkadbl c annapatypon AJICO-3/1-MN
i gy
|||,“,,ul- gy ||I|!IIIIIIIIIIIIII| ,

Ce " lE;;L""lIm||nunmnuumum

it

e [loBblWEHME HAAEXKHOCTUN ABUXKEHMSA NOE340B 3a CHET
KonbueBou yBszkn ML Ha cTaHumsX.

e CokpalleHne CTOMMOCTU XXNU3HEHHOIO LMKIa 3a cYeT
YMEeHbLUEHUS KONMYecTBa NOCTOBOIO 1 HAaMoNbHOro
0bopynoBaHUs U NPUMEHEHUsi pa3BUTbIX CPefCTB
TEXHUYECKOM ANArHOCTUKMU.

e CokpalleHune 3KcryaTauMoHHbIX 3aTpaT
Ha coflep>aHne KabenbHOro U HanoNbHOro
obopypoBaHus.

o MunHMMM3aLmMsa 3aepXKeK NOoe340B 3a CHET peanmsauumn
YHKLMM DUKCALMN NOXHOWN 3aHATOCTU 3aLUTHbIX
penbCoBbIX Lenen.

e YBenunyeHue npornyckHOm cnocoOHOCTU NyTeMm
nepexoaa K NoABUXHbIM O0K-y4acTKaM ¢ BO3MOXXHbIM
HanoXeHnem B OyayLeM CUCTEMbI yrpaBneHus
no pagmokaHany.

ABTOMATUYECKW PEXXMM MPOMYCKA MO MMTABHbIM
NYTAM CTAHUMW U MEPETOHAM

e [IB>KeHne Noe3foB Ha CTaHLMM NPpU aBTOMaTUYeCKOM
NponycKe ocyLecTBASeTCs MO NOKa3aHNaM
NOKOMOTMBHBbIX cBETOHOPOB (6110KOB MHAMKALMN
JIOKOMOTUBHBIX YCTponcTB 6e3onacHocTn KITYB/BNTOK).
Ha HanonbHbIx cBeTodopax (BXOAHBIX, MapLUPYTHBbIX,
BbIXO/JHbIX) MPWU 3TOM BKIIOHAIOTCA crneuunanbHble
cBeTALWMeECs MHAMKaTOPbI «X» Benoro LBeTa.

e [leperoHbl 1 CTaHLMOHHBIE NyTW, paboTatoLme
B aBTOMaTU4YeCKOM peXxume npornycka, obpasytor
efMHbIV y4acTok. Ha Hem agBmxeHMe noesnos
ocyulectBnsetcs no curHanam AJICO-3J1-T. FpaHnupl
6n10K-y4aCTKOB AUCKPETHO U3MEHSAIOTCS st
BOCTVKEHWS MUHMMAaNbHO JOMNYCTUMOro coOnvmxeHus
noesjos.

e becnepeboiHoe ABMXeHWe Noe3foB obecneynBaeTcs
pe3epBMpOBaHMEM annapaTypbl pefibCoBbIX Lienen
Ha NporpaMMHo-annapaTHOM YPOBHe U B ceTAX
MeXMpPOLLeCCOPHOro B3aNMOENCTBUS.
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MWKPOMPOLECCOPHAA CUCTEMA
aBToMaTunyeckon bnokmposkmn ABTL-MLL

AuvBusunoH XAT Npynnbi komnaHun 1520
nocraB/ifieT CUCTeMy MUKPOMPOLLeCCOPHON
aBToGnokmnpoBku ABTLL-MLU ¢ TOHaNbHbIMU
penbcoBbIMMY LLENAMU U LeHTPann3oBaHHbIM
pasmelieHuemM annaparypbl.

Cucrema ABTL-MLU npegHasHayeHa Ang ogHONYTHbIX,
[ABYXMYTHBIX 1 MHOTOMYTHbIX Y4aCTKOB,

BJ'IeKTpVIq)VILI,VIpOBaHHbIX Ha NOCTOAHHOM Unn nepeMeHHOM
TOKe, C aBTOHOMHOW TAron, Yy4acTKOB C LEeHTPaNnnM3oBaHHbIM

3ﬂeKTpOCHa6)KeHVIeM NnaccaXXpCcknx BaroHOB, y4acTKOB
06pau.|.eHm| JIOKOMOTMBOB 1 MOTOPBAroHHOro
NOABMXXHOIO COCTaBa C UMNYJbCHbIM perynmpoBaHneM
TAroBbIX ,D,BI/IFaTeHeVI, JIMHI BbICOKOCKOPOCTHOIo
aBuxeHms. Cuctema paccinTaHa Ha 3KcnyaTauunto

B yCNOBUAX YMEPEHHOIO 1 XON104HOIo Knnmarta.

OCHOBHbIE ®YHKLUWW ABTL-MLL

e ABTOMaTuM4yeckoe BIoOKMpOBaHUE N AebNoKMpoBaHue
3anpeLlatoLLero NokasaHus NPoxoHbIX cBeTOodOpOB.

e BbiOOp NokasaHWMM MPOXOAHbIX CBETOHOPOB.

e KoHTponb nocnepoBaTenbHOro 3aHATUS
1 0CBOOOXAEeHMUS PENbCOBLIX Lienel neperoHa.

e CMeHa HanpaBneHu s ABUXEHUS MOe30B Ha NeperoHe.

e dopmMuMpoBaHMe 1 Nepefaya Ha TOKOMOTUB
MHdopMaLUM O NOE3[HOM CUTYaLMKM NO KaHanam
ABTOMATMYECKOM TIOKOMOTUBHOM curHanusauum AJICH
n/vinn AJIC-EH.

e YnpaBneHue 1 KOHTPO/b 3a paboTon aBToMaTU4ecKomn
nepeesfHoOM CMrHann3aumm.

e YnpaBneHue curHanamm nyTeBbix cBeTopopos
(Npw 1x ycTaHOBKE) CO CBETOAMOLHbIMU
VAW NaMMNOBbIMU ONTUYECKUMU CUCTEMAMM.

BbICOKAA TOTOBHOCTb N MUHUMAJIbHbBIE
MEXNOE3QHbIE MUHTEPBAIJIbI

[ns NoBbIWEHWsi FOTOBHOCTU CUCTEMBI U 0DecneyeHus ee
OecnepeborHOM 3KCNNyaTaLMm BCe OCHOBHbIE MOAYN
ABTL-ML pe3sepBupytotcsi. MpegycmoTtpeHa yaobHas

undpoBas HaCcTporKa NapaMeTpoB PefbCoBbIX Lenemn

¢ APM LWH. CpepHss HapaboTKa cMCTEMbI Ha OTKas3
coctaBnseT He meHee 50000 yacoB. OHa 3almLeHa

OT aTMoCdepPHbIX U1 KOMMYTaLMOHHbIX NepeHanpsXXeHUN.

OTtnnuuTtenbHom ocobeHHocTbio ABTL-MLL siBnsieTcs
npuMeHeHue NoABMXKHbIX OTOK-y4aCTKOB, MO3BOJISOLLMX
COKPaTUTb O MUHUMYMa MeXroe3Hble MHTepBanbl

M 3HAYUTEJIbHO MOBBLICUTL NPOMYCKHYIO CMOCOBHOCTL
»xenesHbix gopor. ABTL-MLU BHegpeHa Ha MocKoBCKOM
LeHTpanbHOM KonbLe, MOCKOBCKUX LeHTPanbHbIX
anameTpax, Ha BoctouHom nonuroHe, CeBepo-
KaBka3sckon u FOro-BoctoyHom goporax.

ABTL-MLL B coyetarunm ¢ MIML-E obecneunBaeT MUHMUMaTbHbIE
MHTepBanbl ABMXEHNS Noe340B Ha MOCKOBCKOM LieHTpanbHOM
KonbLe
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CCTEMA ABTOMATN3NPOBAHHDbIX PABOUWNX MECT
MultiRcos

Cuctema MultiRcos LuMpoko npumeHseTcsa

B KayecTtBe APM pfie)XxypHOro rno craHuvu,
3/IeKTPpOMeXaHUKa, MyHKTa MeCTHOro ynpasrfeHus,
NyHKTa TEXHUYECKOro OCMOTPa, a TaK)Ke B KayecTBe
cUCTeMbl AUCNeTYepCKOM LLeHTpanmsauum
coBmecTHo ¢ MIMLU-E, MNL-3J1, PMLU-E, PNL-3J1

U CUCTEMOW MHTEPBaJIbHOrO PerynpoBaHus
ABUXEHUA noe3noB no paavokaHany CUPANM-E.
Bnaropaps pa3suTbiM (hyHKLUAM U BO3MOXXHOCTAM
NCNONb30BaHVA AJIA CAMbIX pa3HbIX 3aga4
ynpasneHUs ABMXEHUEM NOe3[40B cucTemMa
MultiRcos ctana Hambonee pacnpocTpaHeHHOM
cuctemom APM Ha «npocTpaHcTtBe 1520». OHa
ABNAETCA KpoccniatpopmMeHHOMN N MOXXeT
3anyckaTtbcs noa pasHbiMmu OC, Bkmoyan
poccumckyto PE[] OC u Windows.

APM pexxypHoro no ctaHummn B cucteme MultiRcos

MACWTABUPYEMOCTb N BbICOKAA TMBEKOCTb

Cuctema MultiRcos noctpoeHa no mopynsHomy
KJIMeHT-cepBepPHOMY NPUHLUIY, YTO NO3BONIAET Nerko

1 3¢ heKTUBHO MacWwTabrMpoBaTb CUCTEMY OT MarbiX
CTaHLMI O LieNbIX y4acTKOB. Bce KOMMOHEHTbI cMCTEMbI
MultiRcos pe3epBupytoTcs, BKtoYas cucteMy nepepadm
JaHHbIX M CaMM aBTOMATU3UPOBaHHbIE paboyne mecTa.
Cuctema MultiRcos obnagaet BCTpOEHHbIM MEXaHN3MOM
CaMOAMarHoOCTMKM, a TakXe No3BOJIAeT MHTerpupoBaTh
JaHHble UAarHOCTUKM OT IIOObIX BHELHUX CUCTEM,
MCMNoJb3ysi Kak CTaHAAPTU3UPOBaHHBIN NpoTokon SNMP,
TaK W MHble MPOTOKO/bI 0OMeHa.

Cucrema APM MultiRcos nosBonsieT ncnosb3oBaTb
HaUMOHanbHble A3bIKW NtOOON CTpaHbl MUPa.

B HacTosLLee BpeMs NoAAepPXXUBAOTCS PYCCKUN,
AHMMIACKUI, a3epOanig)KaHCKUN, TUTOBCKUN, NATbIWCKUN
M MOHTIONbCKUM 93bIKKN. [loGaBneHne Nogaepxxku

HOBOTO f3blKa OCYLIECTBNSETCS MyTEM U3MEHEeHUS
KOH}UrypaLMoHHbIX GannoB cMCTEMbI.

COBMECTHOE YNPABJIEHVE OBbEKTAMMU
Pa3spaboTaHHas KOHLEeNuMs aBTOMaTOHOB — nepejaya

3anpocCoB Ha BbIMOJIHEHNE KOMaHAbl C 0OQHOIo pa60qero
MecTa CMCTeMbl Ha gpyroe pa60qee MeCTO — no3sonaer

[l

et |
=
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TexHonornyeckas MaclTabrpyemMocTb 1 ropsiyee

pe3epBMpoOBaHMe — OTAENbHbIE MOAYNU

C1CTeMbl MOTYT paboTaTb Ha TeppUTOpUaNbHO

pacnpefeneHHbIX y31ax B ropsiuem pesepse.

® DProHOMWYHbIV NONb30BaTENbCKUA UHTEPPENC,
NoO3BONISIIOLLMIA YAOBIETBOPUTb TpeboBaHUs Ntoboro
pbIHKa/CTpaHbI.

e [IMHaMuyecKkas MoAAep>KKa MHOFOS3bIYHOCTHU
(nepeknioyeHe A3bIKOB MONb30BATENBCKOMO
nHTepderica 6e3 nepesanycka cMcTeMbl).

e oppepixka pacnpefeneHHon 6a3bl JaHHbIX,
yrnpaBnsieMomn nonb3osatensamu (aHwnarm
Ha MHEMOCXeMe CTaHLMWN U CUCOK YCTaHOBMNEHHBbIX
b6alimaKkoB).

e opapaepkka aBTOMaTOHOB — Mepefaya 3anpocoB
Ha BbIMONIHEHME KOMaH/AbI C OAHOro paboyero mecTa
CcUCTeMBbl Ha apyroe.

e O6HOBREHWUs 6a3bl AAaHHBIX CTAHLMW B POHOBOM

pexxvMe 6e3 NprocTaHOBKM paboTbl CUCTEMBI.

NMPEUMYLLECTBA CUCTEMbI MultiRcos

e [poToKoNMpoBaHMe Bcex COOLITUM U BO3MOXHOCTb
BOCMpOU3BefeHUs, Moucka 1 punsTpaumm
coObITUI.

e MMopnepikka NOTHOCTbLIO AUHAMUYECKMX OOBEKTOB
(Noe3a0B) C BO3MOXHOCTLIO MX OTOBpaXeHUs
B MpMBA3Ke K GU3MYeCKUM KOOpAMHATaM.

e Ba3a faHHbIX CTAaHUMKN XPAaHUTCS B TEKCTOBOM
dopmate (XML), 4To no3BonsieT UCNonb3oBaThb
npu paspaboTke 1 TeCTUPOBaHUU pasfnYHble
JOCTYIHble CPefiCTBa KOHTPOS U3MEHEHUN
N BEpPCUI UCXOAQHOTO KOAa.

® YBSI3KM C pa3NNYHbIMU CUCTEMaMU YNpaBNeHUs
aBmxeHuem noesgos, AU, CTAM — MANC, AL
«Ananor», AL «CeTyHb», AL, «TpakT», AL, «tOr»,
AQK-CUB, ANK-OK, ACOK, cngnn, Cnaku-e,
OLU-MM, NKCC, CATC-ANC, CKMW. Kaxxpaas yBsizka
BbINOJIHEHA KaK OTAENbHbIA KNUEeHTCKUN Moayb
CUCTEeMbI U NOAAEPXNBAET MEXaHU3M ropsivyero
pe3epBUPOBaHUS.

Bofl B craNmIet

MHemocxeMa yyacTka Wybapkonb — Hypgana Ha )enesHbix
foporax KasaxctaHa

peluaTb 334241 COBMECTHOTO yrpaBneHus obbekTamu,

a TakxKe MHTerpaLum ¢ cucTeMammn aBTOMaTU3NUPOBAHHOMO
ynpaBneHus aBuxxeHeM noesfos. Co3gaHHble
onepaTopamu CMCTEMbl aBBTOMATOHbI OTODpaatoTcs

Ha MHeMocCxeMe CTaHLUK y ornepaTopa, MMetoLLEero Npaso
Ha 3a/laHMe COOTBETCTBYIOLLEN KOMaHAbI, U OH MOXET
NOATBEPAUTb UMY OTBEPIHYThb €€ UCTIONHeHKe NMbo
BK/IOUYUTb PEXMM aBTOMATUYECKOTO UCMONHEHWS KOMAHA,

OCHOBHbIE ®YHKL NN

OTOGpa)KeHVIe MHeMOCXeMbl CTaHLUUNN.

MogrotoBka 1 Habop KomaHga,

OTobpaxeHne guarHocTuyeckon MHGopmMaumm

no BCem nopcucremMam.

e BepeHue npotokona v 6a3bl AaHHbIX YCTaHOBIIEHHbIX
0alMaKoB 1 aHLLNaroB.

[lMarHocTnKa cTaTMBOB OOBLEKTHBLIX KOHTPONNEPOB CTaHLMMU
Yepkunzoso (MLK). KpacHbIM LBETOM BblieNeHbl OTKNIOYEHHble
0ObeKTHbIe KOHTPOMEpPbI
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CUCTEMA OVUCMNETYEPCKOIN LEHTPANN3ALNN
AL-2]1

AvcneTyepckas yeHTpanusauvsa ALU-3J1

C YHUBepcanbHbIMU NIVHEeMHbIMUY NyHKTamu JIN-2J1
BXOAUT B COCTaB cemeicTBa cuctem Rail Control
AuBusunoHa XXAT Npynnbi komnaHumi 1520

1 o6ecneuynBaeT KOHLEHTPaLMIO yNpaBrieHUus
ABMKEHMEM NMOE3A0B B XXeNe3HOAO0POXHbIX
y35ax, Ha OAHOMYTHbIX 1 MHOrONMYTHbIX y4acTKax
€ No6GbIM BUAOM TSy, BbICOKOCKOPOCTHbIX
Marmncrpasnax, NpoMbILLIEHHOM Y FOPOACKOM
penbcoBOoM TpaHcropTe.

CucteMy aucnetyepckomn ueHTpanusauum JLU-31

OTNNYaAIOT:

® HeorpaHU4YeHHOEe YMCIO OOBLEKTOB KOHTPOSS
W ynpaBneHus;

BepxHui APM [HL, 1

ypoBeHb
MyHkT
ynpasneHvs
ny

@A
o- | o |
R ) )

Mo, OBEHb:
Avp NBC 1 U4y

LeHTp

OCHOBHOW U pe3epBHbIi  OCHOBHOW W pe3ePBHbIN

® 3HayuUTeNIbHasi MPOTAXKEHHOCTb KOHTPONNPYEMOro
yyacTka xenesHou goporv —400km v bonee;

® BO3MOXHOCTb paboThl C CUCTEMAMU NYTEBOW
ONoOKMPOBKM BCeX BUAOB, BKNtOYasi pagnobnoKnpoBKy
c ynpasfieHMeM ABUXeHMEeM Noe3[0B No pagvoKaHany;

® MacWTabMpyemMoCTb U OTKPbLITOCTb — MepeyeHb
YHKUMI CUCTEMbI Y YUCSIO aBTOMATU3NPOBAHHbIX
pabounx MecT AMcneT4epoB MOryT ObITb
npu HeOBXOANMOCTU yBENNYEHBI BE3 3HAUYNTENBHbIX
3aTpar;

e peanusaumsa GyHKUWI NNAHNPOBaHMUSA
3KCMIIyaTaLMOHHOTO NpoLecca, NoCTpoeHus rpaduka
WCMOTHEHHOTO ABUXEHUA U T.1.;

CtpykTypa cuctemsbl AL-3]1

MexceTeBomn
3KpaH

g

APM [OHL, 2
APM OPY APM pykosoguTens

HE @ .
C— C— C—

EEFEEEEE B[\ R FFEFEEE I O FFEEE B

AvcneT4yepckoro

ynpasneHusa

auy

NiBC 2 uay

KommyTatop JIBC 1 ALY

BepxHui
YpPOB€Hb
MyHkT
ynpasneHusa
ny

Cepsep 1Y

KommyTatop JIBC 1 LICA

NBC 1 UCK
MNopypoBeHb:

KommyTatop JIBC 2 ALY

KommyTaTtop JIBC 1 LICU

K cuctemam ynpaeneHus
1 KOHTPOsi BEPXHEro
ypoBHSI

MexceTeBoM 3KpaH

MedxceTeBo 3KpaH

K cMexHbIM cuctemam
ynpasneHusa n KoOHTpona

MexxceTeBol 3KpaH

LeHTp

c6opa NIBC 2 ICU

uHdpopmayum

ucu
aHanoobpasytowas

annaparypa

HwxHUn : % = ! % = ! % = !
aHanoobpasytowas aHanoobpasyoLas aHanoobpasyioLas

ypoBeHb : annapatypa annapatypa annapartypa :
KoHTponupyewmbie | 1
NYHKTbI : OcHoBHOM _ Pe3sepBHbIN ! OCHOBHOMN _ PesepBHbIN ' OCHOBHON _ PesepBHbIN !
1

Kn X nn-an nn-an nn-an :
I I

1 1

CraHumsa A (1Y)

KaHanoobpasyioLas
annaparypa

CraHums b (4Y) CraHuwms B (4Y)



® Hann4dme airopmTMoB Norm4eckoro KOHTpons,;
® annapatHoe obecrieyeHne Ha OCHOBE TUMOBOMO
npomMbiWNeHHOIro oGopyp,osaHml.

BbICOKWE HAAEXHOCTb N SKCNNYATALMOHHAA
FTOTOBHOCTb

ALU-3J1 nocTpoeHa Ha HaeXHOM YHUDULMPOBAHHOM
obopynoBaHUM, MPUMEHSEMOM B ApYruxX
MUWKPOMNpOLEeCccopHbIX cnctemax AusmsnoHa XXAT pynnbl
komnaHun 1520 (MMNU-311, PNU-31 n gp.).

Ons BoCTUXeHUS MaKCMManbHOWM 3KCnayaTaunoHHOM
rOTOBHOCTM MPEayCMOTPEHO ropsidee pesepBupoBaHmne
BCEX KOMMbIOTEPHbBIX N TeIeKOMMYHMKALMOHHbIX
YCTPOMCTB U IMHUI CBA3WN. TO KacaeTcs 00opynoBaHus,
pa3MeLlaemMoro Kak B LLleHTpe JUCNeTYepCcKoro
yrnpaBfieHus, TaK U B IMHENHbIX MYHKTaX.

POCT MPOMYCKHOW CMOCOBHOCTU YYACTKOB
N CTAHUUI

Bbicokas cTeneHb LieHTpanmMsaummy ynpasneHus

B JAL-2J1 B coyeTaHUM C ee NOBbILEHHOW HafEeXHOCTbIO

M BO3MOXXHOCTbIO MHTErpaLmm C UHTENNeKTyanbHOM
CUCTEMOM yrpaBfieHUsi MpoLeccaMm NepeBoO30K

WNCYMM no3sonsieT onTManbHO NCMONb30BaTh
YKENEe3HOLOPOXHYIO MHPPACTPYKTYPY 1 obecneunTb
aBTOMaTM3aLMIO AMNCMEeTYEepPCKOro yrpasfieHms
OBUXXEHMEM C peaniM3aunen MHTeNNeKTyanbHbIX GYyHKLMI
aBToAMCreTyepa U aBToBeAEHUS MOE30B.

YHWUBEPCAJbHbIE IMHENHBIE MYHKTbI

B cucreme JLI-3J1 npeaycMOTpeHbl HECKONbKO BapuaHTOB
WCMOJIHEHUS! YHUBEPCanbHbIX TMHENHbIX NyHKTOB JIM-3J1:
® JINHEVHbIN NYHKT, BCTPOeHHbIn B MIML-3JT v PML-31
(pononHuTenbHoe annapaTHoe obecnevyeHne
He TpebyeTcs);
® yHMBepCanbHbI MHTErPUPOBaHHbIN JIM-3J1
Ans nogkntoyeHns MIL, cTOpOHHUX N3roToBUTENEN;
® yYHUBepCanbHbIN TMHENHBIN NYHKT Ans peneriHon 3.

Mpu nogkntoveHnn k JLU-3J1 penenHon 3L, no xenaHuto
3aKa34MKa BO3MOXHbl COXpaHeHMe CyLLeCTBYIOLLEro
nynsta-tabno nnm TpaHchopMaums peneiHom cUcTemsl

B pefielHO-NPOLLEeCCOPHYIO C 3aMeHOM HabopPHOM rpynnbl
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KaHanoobpasyioLas

K cocegHen annapaTypa

cTaHumm

K cocegHemn
cTaHumm

I
| Wxad
{ n-an

K BHeWHUM cnctemam

Mogem 1 MexceTeBoM 3KpaH Mopgem 2

KommyTatop JIBC 1 KommyTatop JIBC 2
Cepsep JIN 1 ‘ Cepsep JIM 2

BMK 3J1 1 BMK 3112

CurHansl

CurHanbl

| a
|
: TY, OTY TY, OTY |
| [ |
[ |
! CurHansl | HEHEEE] | CurHanei :
! U cooooo oonagy TC
| |
| P i |
| |
| o |
] Pene yBsizku ¢ 3L |
| |
[ |
| |
| |
[ |
| |
N e | "
o 9 i
| Ycrpoicrea |
| peneiiton 3L APM WWH Myner-Tabno :
[

BMK be3onacHbii NPOMbILLNEHHBIV KOHTpONNep

CTpyKTypa yHMBEpPCaNbHOrO IMHerHoro nyHkTa JIMN-3J1
npv NoAKNOYEHUN K penenHom Sl ¢ coxpaHeHreM nynsTa-Tabno

MUKPOMPOLLECCOPHBIMU YCTPOMUCTBaMU. BHegpeHune
yHuBepcanbHoro JIM-3J1 no3BonuT B Oyayliem nepentu
K MUKPOMPOLECCOPHOM LLeHTpanm3aLmm C COXxpaHeHeM
y>XXe cieNaHHbIX MHBECTULN.

RAIL CONTROL — CEMEMCTBO MHHOBALIMIOHHbIX
CUCTEM ONCNETYEPCKOW LEHTPANTU3ALNN

Hapsgay c AL-3J1 B cocta cemelictBa Rail Control
BXOZMT CUCTEMA AUCMETYEPCKON LieHTpanmnsaumm
AU-E, npegHa3HayeHHas npexje Bcero Ans y4acTkoB
¢ cuctemamum MMU-E v PMNLU-E, n aBTOMaTU3npoBaHHas
cMcTeMa QUCreT4epCcKoro ynpasieHus ABMKeHNEM
noesgos meTpo ACAY AMNM «[nanor». Cuctema AL-E
pa3BepHyTa Ha HECKONbKMX NMUHUAX XXeNe3HbIX Jopor
KazaxctaHa u TpaHCcMOHronbckon maructpanu, ACQY
ANM «nanor» —Ha meTpornonuteHax MockBbl

1 TalKeHTa.
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WHTENNEKTYATbHAA CUCTEMA YNPABJIEHNA
MPOUECCAMW NEPEBO30K
NCYTIT

WNHTennektyanbHas cucTemMa ynpaBfieHUsA
npoueccamu nepeBo3ok (UCYMM) iluBnnoHa

JKAT Npynnbi komnaHun 1520 no3BonseT
ONTUMN3NPOBAaTb yNpaBieHne ABMKEeHUEM
noesfoB B MacwiTabe oTAenbHbIX JIMHUNA

Y NOJSINFOHOB CEeTU, NCMOJb3yA TaKNe COBpeMeHHble
TEXHOJIOrMu, Kak HeMipoHHbIE CeTU N MalUMHHOe
o6y4eHue. UCYIM (RAIL TMS) o6GecnieunBaeTr
aBTOMAaTU3aLMIO AUCNETYEePCKOro yrnpaBneHus
ABWMXEHMEeM Nnoe3aoB.

MCYMM — 3To KOMMIEKCHbIA MHTENNEKTYanbHbIN
VIHCTPYMEHT MIaHNpPOBaHWs, yrpaBrieHus

M ONTUMU3aLUN XKeNne3HO[OPOXHbIX MepeBO30K.
BcTpoeHHas B cuctemy BUpTyanbHasi MOAenb y4acTka
YKeNne3HOoW JOPOrv No3BOASET UMUTUPOBATb Pa3fiNiHble
CUTyaumm Ansg novcka onTUManbHOro BapmaHTa
opraHv3aumn ABUXeHUs, He BMeLlMBasick B paboTy
pearnbHbIX YCTPOUCTB. 5 MakcMManbHO 3pPeKTUBHOMO
pa3spelueHnsi KOHGANKTOB NPUMEHSIOTCS anropuTMBbl,
OCHOBaHHbIe Ha HEMPOHHbIX CETSAX.

MopaynbHOCTb U MacWTabMpyeMoCTb apXUTEKTYPbI
MCYIM, a Takxe cTaHAapTU3UPOBaHHbIE MHTEPdENChI
NO3BONSIOT MOAKNIOYATHCSA K Pa3fNYHbIM BHELUHUM
MHPOPMaLMOHHbBIM CMCTEMaM, NPefOCTaBNAIOWNM
HeobxoAMMble JaHHble, KOTOpble BAMSIOT Ha NpoLecc
OBVDKEHUSA, U MOCTENEHHO paclinMpaTh KONNYECTBO
obpabaTbiBaeMbIX KOHONMKTOB. 15 3TOro B cUcTeMe
NPUMEHSIOTCS MHTEPAKTUBHbIE NONb30BaTENIbCKME
MHTepdencol ABYX BUAOB:
® aBTOMaTU3MpPOBaHHbIe paboyne MecTa onepaTUBHOIO
nepcoHana — noesgHoro ancnetyepa (APM JHL),
JopoxkHoro aucnetyepa (APM ArM), ctapwero
JopoxkHoro aucnetyepa (APM ArC) v ap.;
e APM ynpaBneHus pacnvcaHMeM.

OYHKUMOHANBHBIE BO3MOXHOCTU

[ns npepckasaHus Noe3gHoM CUTyaumm U paspeLleHms
KoH}nunkTOoB B cTpyKType NCYTIM cnyxut

MHTennekTyanbHbi mogyns MM. Cuctema ynpaeneHus
pacnucaHvemM No3BonseT Nob30BaTeNo MPY MOMOLLN

WHTennekTyanbHau moaynb (UM)

PeanusyeT ocHOBHyt0
$YHKLUMOHANbHOCTb CUCTEMBI.

Koppekuus
pacnucaHus

Tekywee
pacnucaHve

Cucrema ynpasneHus pacnucaHmem (CYP)

MpepocTaBnseT nonb3oBaTtenio pyHKLMOHanN
Mo MIaHNMPOBAHWIO pacrncaHUi MOe3[0B
1 NPOCMOTPY rpauKOB UCMONHEHHOTO
nsvxeHus (T1AQ)
Ethernet

ABTOMaTM3MpPOBaHHbIe pabouune mecta
(APM gHU, Arn, ArCwv ap.)
Ethernet
MpepocTtaBnseT rpaduyecknn UHTEpdenc
ANs B3anmopencTaus onepartopa ¢ YYMX[

Knacrep cepeepos APM

ObecneymBaeT CUHXPOHHbIM KOHCEHCYC
JlaHHbIX MEX[ly CETbIO CEpPBEPOB,
HaXOASALLMXCA B ropsiyeM pesepse.
MpenocTaBnseT TOYKM NOAKIIOYEHUS
KJIMEHTCKMX pabounx mect

Ha ocHoBe AecTBUIM AncneTyepa KoppekTMpyeT
pacrnuvcaHue ABYXEHUs MOe3A0B

Banunpauusa
pacnucaHus

XKypHan pevictBun
Avcnetyepa

BupryanbHaa mopens YYWXA

dmynunpyeT GYHKLUMOHANbHOCTb
BCEX TPEX YPOBHEN yrpaBneHus
MNHPaCTPYKTYpPOW >kenesHom
foporun

Ethernet

Ethernet

PeanbHasa YYWX

KOHerTHbIlZ Yy4acToOK, Ha KOTOpPOM B ,D,aHHbIlZ MOMEHT nget

CTpyKTYpHO-pYyHKLMOHaNbHas cxema
ncynn

pa60Ta Haj NoCTpoeHneM pacnmcaHmnsa ABuXxeHunsa noesfos




BCTPOEHHOro B Hee APM KOHTPONMpoOBaTh BbIMONHEHWE
rpaduka aBuxeHns, opMUpPOBaTL OTHETHOCTb

pasHbIX GOPM, MPUHUMATL U Y4UTLIBATL HEOBXOANMYIO
MHbOopMaumio ¢ uenbto GopMMpPOBaHUSA MacCcMBa
DaHHbIX, BISIOWMX Ha KOH(AMKTbI, U UX MOCneaytoLen
06paboTKM B MHTENNEKTYanbHOM MoJyne.

MCYTII paeT BO3MOXHOCTb ONepaTMBHO NepectpanBaTb
NAaHOBbIN FPad UK ABUXKEHNS B 3aBUCUMOCTHU

OT OOHapy)XeHHbIX KOHPJIMKTOB, a Takxe
NPOrHo3MpoBaTh ABMXeHWe noesja 1 npefckasbiBatb
BO3MOXHOCTb BO3HUKHOBEHUSA KOHPNNKTOB C y4eTOM
BCEX JOCTYMHbIX JAHHbIX, aKKYMYJIMPYyeMbIX B CMCTEME.

Ha APM onepaTuBHOro nepcoHana MoryT oTobpa)aTbcst
nnaH AMCneT4epCcKoro Kpyra Ui KOHTPOIMpyemoro
yyacTka nMbo KOHTPONMPYeMOro MONIMroHa B LIeNIoMm,

a Takxe obecneunBaetcs GopMmMpoBaHME KOMaHA,
ynpaBneHus obbekTamMmun MHOPACTPYKTYpPbI C LeNbio
opraHu3auum npolecca ABVKeHUS Noe3aoB.

B3aumopencTBMe onepaTopa C TEXHUYECKUMU
cpeactBamum XKAT (cucTeMamu LeHTpanusauum,
VMHTEpPBaJIbHOro perynnpoBaHuns ABUXEHNS Noe3fos

W T.M.) Ha YPOBHE yNpaBlieHNs UHbPaCTPyKTypom
»KenesHoaopoXxHoro TpaHcnopTa (YYWMXKI) peanusyetcs
yepes knactep cepsepos APM. BupTyanbHaa mogenb
YYVX[ no3sonset UMMTUPOBAaTb pasfn4yHble

CUTyauMK B LLensx Moncka onTrMManbHbIX BapuaHTOB
rpaduvka ana ycTpaHeH s BO3HMKaOWMX KOHPINKTOB
Npv opraHn3auum ABMKEHWSA NOE30B.

WHTENNEKTYANbHbLIA MOAYIb

WHTennekTyanbHbI Moaynb M — MHHOBaLIMOHHbIN
KOMMOHEHT cucTembl CYTIM, ncnonb3syowmm
TEXHONOTMWN NCKYCCTBEHHOIO MHTENNeKTa

AN yrpaBieHns NpoLeccoM ABUXEHNS NOe30B,

ero onTMMu13aumm v NnaHmpoBaHus. Mo 3anpocy
nonb3oBaTenNa B HEro nepepaloTcs TeKyllee pacnncaHme
M AOCTYMHble orpaHnyeHuns. UM npu nomowm
TEXHOJIOTMIN UCKYCCTBEHHOTO UHTennekTa (M)

3a HECKOJIbKO CEKYH/[, FeHepupyeT OTKOPPEKTUPOBaHHbIN

N ONTUMU3NPOBAHHBIN rpadUK ABUKEHUS, KOTOPbIN
nocne yTBepXAeHWs Nonb3oBaTenieM pacnpocTpaHsaeTcs
cnmctemon ynpaeneHust pacnucaHvem CYP B APMebl

onepaTMBHOro NepcoHana Kak HoBbIV BapuaHT rpaduka.
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®yHkumm UCYMM:
MPEOVNKTUBHOE YIMNPABIIEHUE

e [lpOrHo3MpoBaHWe MOe3[HOM CUTYaLUN.

e [lpeanKTNBHOE OOHapYXXeHNe KOHGBIMKTOB B
LBUXXEHWUW Noe3foB.
Pa3pelueHne KOHGNMKTOB C yH4ETOM BCEX
NPUOPUTETOB U OrpaHUYEHUN.
ABTOMaTMYeCKOE perynnupoBaHUe ABUXEHUS
noespa.
ABTOMaTMYecKoe 3af,aHne MapLIpPyTOB.

MPEANKTMBHOE MJIAHNPOBAHWE

e Pa3paboTka u nnaHMpoBaHue pacnmcaHus.

e [naHMpoBaHWe orpaHNYeHUI B pacnucaHnu.

e KommnneKkcHoe niaHMpoBaHne pencos
Nnoe3goB N MOLHOCTEN C y4eTOM OrpaHUYeHUN
XKene3sHOLOPOXHbIX CTaHLUUN, TATOBOIO
3/1eKTPOCHABXeH s, TOKOMOTUBHbIX AEMO U T. M.
ABTOMAaTMYECKUI MOUCK BECKOHPANKTHbBIX
MapLIPYTOB ABMXKEHMS MOE3[0B C yYeTOM
NPUOPUTETOB.
PaspelueHne KOHGIMKTOB NPU COCTABIEHUM,
M3MeHeHUUn 1 ntobor moandukaumm
HOPMAaTUBHOIO rpaduKa ABUXEHUS.

HenpoHHas ceTb, nexaluas B ocHose N, moxeTt
0obyyaTbCa Ha OCHOBEe apXUBHbIX JaHHbIX TN

VI CAMOCTOSITENIbHO, OPUEHTUPYSACb HA OCHOBHOM
KpUTepuim onTMMm3aunum — MMHUMM3aLUIO OTKIIOHEHUI
OT HOpMaTUBHOIO rpaduka.

BHEAPEHWE

OTpenbHble anemMeHTbl cuctembl UCYIM (cuctema
ynpasneHus pacnncaHnem — CYP) ycnewHo
NPUMeHS0TC Ha TPaHCMOHTIONBbCKOW MarncTpanm
nnvHon 6onee 1100km ¢ 68 ctaHUMAMK. B Havane

2022 ropa cneuunanuctbl AnsusmnoHa XAT Mpynnbl
komnaHumn 1520 Beenun NCYTM B ONbITHYO 3KCNyaTaLmio
B KazaxctaHe Ha nuHuu XKeTbireH — ANTbIHKOJb,
NPOTAXEHHOCTb KOTOPOW cocTaBnsieT 293 KM.

APM onepatopa B cucteme NCYMM
| &




44

| zramu'u-mas—[

CNCTEMA NMHTEPBAJIbHOIO PEMYIINPOBAHISA
No pagnokaHany c noaBMXXHbIMM BNIOK-y4acTKamMu
CUPANM-E

Cucrema CUPAN-E cemenctBa RAIL Com
peanusyeTt dbyHKLUN MHTEpPBaNlbHOIro
perynvpoBaHus ABNXEHUA Noe3foB

1 obecneyeHus 6e30MNacHOCTU Ha CTAaHLUSAX

M neperoHax 3a c4eT HeNnpepbIBHOro

obmeHa nHdopmauymven mexxay noezpamm

U LLeHTPOM paanoGNIOKUPOBKU, KOTOPDIA
rnosny4aer OT Noe3Ao0B AaHHble 06 UX TeKyLemM
MeCTOMOJIOXKEeHUM U NepepaeT B 6opToBble
YCTPOMCTBa CBEAEHUA O fONYCTUMbIX
napameTtpax aAsvxeHus. [imnensnoH XXAT Npynnbi
KomnaHun 1520 ycnewHo BHegpwun cuctemy
CUPAN-E Ha N"HNAX CyMMapHOW NPOTAXXEHHOCTbIO
Gonee 3000 km B KazaxcraHe u MoHronuu.

HOBbIE ®YHKLWW CUPAMN-E

Mo cpaBHEHWMIO C TPAANLMOHHBIMUY CUCTEMaMU
yrnpaBfieHMs ABUXEHWEM MOE30B Ha NEpPEroHax
1 ctaHumax CUPLIM-E peanusyeT psg HOBbIX GYHKLWN:
® BO3MOXHOCTb 6e3ycrIoBHOM OCTAaHOBKW Moe3ja
Nno KOMaHZAe ANCMEeTYepa;
BBEAEHNE BPEeMEHHbIX OrpaHUYeHUI CKOPOCTU
KOMaHAom aAucneTyepa;
KOHTpOJIb Bble3[a 3a npejernbl CTaHUun
B MaHEBPOBOM pPEXUME;
aBTOMAaTMYECKOE BBEAEHNE BPEMEHHbIX
OrpaHMYeHMN CKOPOCTU B Clly4ae oTKasa
ATIC n octaHOBKa noe3aa npw BKINIOYEHUN
3arpaguTenbHbiX CBETO(POPOB;
HenpepbIBHbIN KOHTPOJIb 32 ABUXXEHUEM
noesga un ero GakTUYECKUM MECTOMONOXEHNEM
B PEXMME peasibHOro BpEMEHMU.

COCTAB OBOPYJOBAHWSA

Cucrema CUPAM-E cocTonT 13 cTaumoHapHoOM

4acTn M KoMnnekca bopToOBbLIX CUCTEM

Ha TOKOMOTMBE — KOHTPONS M YrpaBneHUs ABMKEHNEM,
obmeHa JaHHbIMW MO pajuoKaHany, onpeaeneHuns
MEeCTOMONOXEHUS MOe3a, USMEPEHUS CKOPOCTU

M NpONAEHHOrO NyTK, pacyeTa NapaMeTPoOB ABUXKEHUS
1 KPUBbIX CKOPOCTU NPU TOPMOXKEHUWN, KOHTPONS
LLleIOCTHOCTM noesaa v ap.

KJTFOYEBbLIE OCOBEHHOCTH

Cncrema CUPAM-E ncnonb3yeT NpMHUMN NOABMKHbIX
Gnok-y4acTKoB N5 NOBbILWEHUSs MPOMNYCKHOM
CMOCOBHOCTU NNHUIA. IHTEepBan nonyTHOro

cnefoBaHMA MeXay rnoesfammn perynmpyeTcs ncxoaa

13 GaKTUYECKOWN CKOPOCTU KaX/A0ro U3 HUX U CKOPOCTH
Apyr OTHOCUTENbHO Apyra. B otnnyne oT TpagnumoHHom
CUCTEMbI aBTOBIOKMPOBKM MPUHLIMIM NMOABUXKHbIX OnoK-
y4acCTKOB MpefycMaTpuBaeT peryinpoBaHme B pacyeTe

Ha KOOpAMHAaTy XBOCTa BrnepeannayLiero noesga c y4eTom
MWHMMaJIbHO HEOOXOAMMOrO 3aLUMTHOrO yyHacTKa.

B cucteme CUPANM-E ¢ noaBuXHbIMY BGN1OK-y4acTKaMu
TpebyeTcs MUHMMYM HanosibHOro 06opyAoBaHMUS:
YCTPONCTBA KOHTpONS cBOOOAHOCTU NyTH (penbcoBble
Lenn UAN CHETYMKM OCEN) Ha CTaHUMAX, pernepHble
JaTyNKM — Ha NeperoHax, a Takxxe 6a3oBble cTaHLMU
c1McTeMbl paguocBa3n. Bmecte c Tem B cucteme moryTt
ObITb peann3oBaHbl U GUKCUPOBAHHbIE BIOK-yHaCTKY,
B TOM YuCne BUPTyalbHble.



EAVHDBINA LIeHTp ynpaBneHus
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OGbEKTHbIE KOHTpONNepbl
Ha CTaHUMsX, pa3besfax v nepeespax

NMepepaya paHHbIX No BOJIC (TCP/IP, LAN/WAN)

ELOY

MNoesgHown
aucnetyep

Oucnnen
MalMHUCTa

ba3oBble cTaHLMK ceTn paanoceasun

| |

(((2))) I (((2)),
AR A
A A

Oucnnen
MaLlnHUCTa

BopTtoBas —

Cucrema KOHTpons

cicrema PenepHbie LIeNoCTHOCTM noe3aa

6e30MacHOCTM  JaTYMKM

BopToBas —
cictema PenepHble
6e3onacHOCTM [aT4ynKm

ApXMTEKTYpa CUCTEMbI MHTEPBaJIbHOIo perynnpoBaHns Ha b6ase pagnokaHana CUPAMN-E

LleHTp paanob6noKNMpPOBKM UrpaeT KIoYEBYO pofb

B cucteme CUPANM-E, KOHTpONMpys TeKYLLYyIO MOe3aHYI0
CUTyaumIo 1 Bbl4aBas paspeLleHns Ha ABMXKEHMEe
Nnoe3/0B B 3aBMCMMOCTN OT MECTOMOJNIOXEHMA

M CKOPOCTU BNepeaumayLiero noesaa, a Takxke ot Apyrmx
napameTpoB. OH TECHO MHTErpUPOBaH C LLeHTpPasbHbIM
npoueccopomM MIL 1 cTponTCsi Ha TOM e annapaTHOM
nnatpopme.

CncrteMa No3BOJIAET NUCMOJIb30BaTh pagMoKaHarbl
pa3nuYHbIX CTaHAAPTOB, MOAAEPXKMBAIOLLMX LMD POBYIO
nepepayvy gaHHbIx (GSM-R, TETRA 1 gp.). OnpegeneHuve
MEeCTOMOJIOXEHUS MOABMXXHbIX €AMHUL, OCYLLECTBNSETCS
Npv NOMOLLM JIOKOMOTUBHbIX YCTPOWCTB OJOMETPUM,
BXOAALMX B COCTaB GOPTOBOW cUcTeMbl Ge30MacHOCTU.

BopToBas cuctema 6esonacHoctu bCh-E

Ha TIOKOMOTMBE BKJloYaeT B cebs npoLeccopHbli
MOZYIb, MOAYJIb CKOPOCTU U MPOULEHHOTO NyTH,
UHTepdernc ¢ TOKOMOTUBHLIM 06OpyAOBaHMEM,
NPUeMHbIN N aHTEHHbIN MOAYNN ANS CYUTbIBAHUS
MHPOPMaL MM C HanoJIbHbIX PEMEePHbIX AAaTYMKOB,
JaTYUKM CKOPOCTU U AUCMNEen MaLUMHUCTA, a TaKXxe

pagnMoMoAaeM, aHTeHHY CNyTHMKOBOM HaBurauum GPS
n pagmnokaHana. bCb-E B3aumogencTByeT c cucteMomn
KOHTpOnNs LenocTtHocTu noesga CKLUM.

Cucrtema BCB-E moxeT 6bITb ononHeHa
crneumanmn3vpoBaHHbIM MoAyNeM ANa peanmsauum
dyHKumMI AJICH npu paboTe NOKOMOTMBA Ha y4yacTKax
C TpaAMLIMOHHOM aBTOBIOKNPOBKOA.

[ncnnen GopToBOM cUCTEMbI GE30MACHOCTU Ha MyNbTe
MaLuMHUCTa
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KOMMJIEKCHOE NOBbILWEHWE KNBEP3ALLULLEHHOCTI
Cucrema KCIMK-3J1

Cucrema KCIK-3J1 cemenictBa RAIL Cyber
oGecne4yvBaeT MHOrOypOBHEBbI KOHTYP 3alUyThI
cUCcTeM yrnpasrieH A ABVKEHNEeM Noe3fos.
KomnnekcHas cuctema Kubepsawmtbl KCMK-3J1
nosBonsieT 6e3onacHO ycTaHaBNUBaTb BHELLHUE
coeAVIHEHUSA Yepe3 YCTPOMCTBO KnbepGezonacHoro
moHuTopuHra CyberSafemon u BbisBnaTb nioGbie
BHELUHVE NPOHUKHOBEHUSA B CUCTEMY OOMeHa
AaHHbIMM NMPU MOMOLLU CEHCOPa aHaNIM3a CeTeBoro
Tpadumka.

YCTPOWCTBO KMBEPEE3OMACHOTO MOHUTOPUHTA
CyberSafemon

B coctaB ycTpownctea CyberSafemon BxoasaT naHenbHbIN
KOMIMbIOTEP C CEHCOPHbIM AUCMNIEEM, KOTOPbIN
yCTaHaBNMBAIOT B CTaHZAPTHbIN 19-A10MMOBbIN

YctpowcTtBo CyberSafemon

My,

APM ACN
(OCHOBHOW)

LleHTpanbHbIi
npoteccop
(OCHOBHOIA)

Mpeo6pasosartens
nHTepderica

LleHTpanbHbIi
npoteccop
(pe3epBHbIit)

APM OCM
(pesepBHbIii)

OLHOCTOPOHHMI

wkad, n MoandULMpPOBaHHBLIN NHTepdenc RS-422

AN OAHOCTOPOHHEro NpMemMa MHGopmaLmu.

Ha nuueBon naHenu komnbloTepa nMmeeTcs pazbem USB
LNs NOAKIIOYEHMS BHELWHUX HOCUTenen nHdopmaumuu.

Mcnonb3osaHue CyberSafemon 3HaunTenbHO

MOBbILLAET YPOBEHb MHDOPMALMOHHOM Be3onacHoCTH
3awmwaemont MIL, nckntovas HeobxoaMMOCTb
NOAKOYEHUS MePEHOCHBbIX HOCUTENEN AAaHHbIX Hanpsamyto
K 06opynoBaHMIO MUKPOMPOLIECCOPHOM LieHTpanm3aumm
LNSi KOMUPOBAHUS XXYPHANOB CUCTEMBI.

CEHCOP AHAJIN3A CETEBOTO TPA®UKA

CeHcop aHanusa ceteBoro Tpaduka PT ISIM,
pa3paboTaHHbIN COBMECTHO C POCCUMCKOM KOMMAHMeN
Positive Technologies, no3eonsieT HenpepbIBHO
KOHTPONMpOBaTh U aHanM3npoBaTh NepegaBaemMble

no nokanbHom cetn MIML, nHdopMaLMOHHbIE NaKeTbI.
Becb ceTeBOM Tpadumk Mexay komnoHeHTamu ML,
3epkanupyeTtcs Ha cepsep ans aHanusa. CeHcop PT ISIM
onpepensieT KOPPEKTHOCTb CETEBOro obMeHa Mexay
KOMMOHEHTaM1 CUCTEMbI U CNOCOBeH 0BHApPYXUTb
KnbepaTtaky Ha KOMMOHEHTbI, B TOM YMCIIe UCMONb3YoLLMe
Hen3BecCTHble K TeKyLLeMy MOMEHTY YA3BMMOCTMU.

B cnyyae BbisiBNeHus kubepaTtaku nHbopMaLms o Hen
aBTomMaTu4yeckn noctynaet Ha APM LH v nnuam,
OTBeYaloLMM 3a pearmpoBaHme Ha yrpos3bl.

MopaxntoyeHme K MILL BHELHMX YCTPOMCTB MOHUTOPUHIa Yepes

Knbep3sawmeHHbI wnio3 CyberSafemon

BHewHsas cucrema

APM LLHA APM OK

CyberSafemon

Wc

CeHCOopHbIN
aKpaH

nHtepdel




NMATAROLWAA YCTAHOBKA NYLWN-E
Ha LWMHEe MOCTOAHHOro TOKa

Muralowan ycraHoBka MYLLUMN-E cemencrsa RAIL
Power o6ecneumBaeT 3ieKTpocHab)xeHne MIL|

1 rubpupHomn LleHTpanMsauum Ha oGbeKkTax, B TOM
4ncrne UMeLMX HeCTabubHbIe NapamMeTpbl
¢vaepoB 3neKTPocHaGKeHNA, a TaKxKe

npu Hann4nm ogHodasHoro n TpexdasHoro
¢dupepoB Ha BBope nocTtos JLI.

MOAYIbHAA KOHCTPYKLMA

YcTaHOBKa MMeeT MOAYJIbHYHO KOHCTPYKLMIO U BKItOYaeT

B cebs1 HeCcKonbKo WKagdoB:

® LiKadbl BBOAHbIX YCTPOUCTB puaepos (BYD),
pa3penbHble Anga Kaxagoro duaepa v ArA;

e wkad ycrpomnctea becnepebonHOro NnuTaHms
BBOAHO-BbINpsMUTenbHoro (YEINBB) mowHocTbio
[0 24 kBT c aBToMaTn4eckum Boibopom dumaepos (ABP)
M yCcTponcTBa 6ecnepebonHOro anekTponuTaHms
Ha WKHe nocToaHHOro TokKa (48 B);

® pacnpefenuTenbHbIN WkKad Harpy3ok
pe3epBUPOBAHHOIO NUTaHUS ANS BKIOYEHUS
MUKPOMPOLLECCOPHBIX U peNenHbIX YyCTPONCTB;

TexHn4yeckune xapaktepuctukm MYLWMN-E

McnonHeHre no KNMMaTU4eCcKnM yCroBmsm yxXna
HomuHanbHoe BxogHOe Hanps>xeHne* 380/220 Big:/,:
YacToTa nuTatoLLero Hanps>keHmsa 49-51Ty,
HomuHanbHoe BbIxoaHOe HanpsXXeHne 220/380 B £5%
YacToTa BbIXOAHOMO HanpsXXeHus 50 My, 0,1 Ny
KHW BbiIxogHOro HanpsXeHus MeHee 2%
MouwHocTb ogHoro wkaga YBMNBB** OT1 12 po 24 kB-A
FapaHTus (c MOMeHTa BBOAA B IKCMyaTaLMio) 3ropa

* Mpw OTKNOHEHWM CeTU OT TpebyeMbIx NapaMeTpoB NUTaHUe
OCYLLECTBAISIETCSH OT HEODCNYXXMBAEMOW aKKyMynsTopHoI GaTapew.

**pun Gonbluen TpebyeMon MOLLHOCTY MPUMEHSIETC HECKOJbKO LUKahoB
YBIBB u wkagoB GaTtapen.

pa3BA3KMN Pa3NNYHbIX Harpy3oK.

e OaTapenHbIN WKad 1 WKad N30nMpPYOLWUX
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O

Hiﬂil&ﬁlﬁiiﬂﬂﬂ!iiﬁiiﬂﬂ

TpaHchopMaTopoB Ans obecrneyeHns rafibBaHNYecKom
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MATAOLWAY YCTAHOBKA

YcraHoBkKa Y3M-® cemencrBa RAIL Power
npegHasHa4eHa AJIA rapaHTUPOBaHHOIO
n 6ecnepe6oMHOro NUTaHUA NOCTOB
LeHTpanm3auum n 61oOKUpOBKN.

B cocTaB ycTaHOBKW BXOAAT:

® MaHenu BBOAHO-KOMMYTaunoHHble (MBK)
no Konuyectsy dbmnaepos;

® MnaHeslb aBTOMaTUYeCKOro BKIIIOYEHUS pe3epBa
(NABP);

® KOMMNEKTHbIe pacrnpefennTeNibHble yCTPOMNCTBA
(KPY), B TOM uncne KPY gns anekTpocHabxeHust
aBTOMAaTM3MpPOBAHHbIX paboynx MeCT NOCTOB
ynpaBneHus ¢ pyHKLMen yaaneHHoro aBapumHoro
py4HOro OCTaHOBA NUTAIOLLEN YCTaHOBKM;

e ycTpouncTBa becnepeboriHoro nutaHusa (YBIM);

e DGaTtapelHble wkadbl (BL).

MuTatowas yctaHoBka Y3IM-® B

T A RTTTT LU LR LT

YIr-o

TexHnyeckune xapaktepuctukm YaI-®

McrnonHeHne No KnMMaTU4ecknm ycsioBUsaM YXna
HomuHanbHoe BxogHOe HanpsXeHne* 380/220 B
YacToTa nuTatoLero HanpshkeHus 49 -51Ty
HomuHanbHoe BbIXogHOE HanpsxXeHue 24%*/220/380 B
YacToTa BbIXOAHOIO HarnpsXXeHus 50 My +0,1 Ny
KHW BbixogHOro HanpsxeHus MeHee 2%

MolHocTb ogHoro wkada YBM*** OT1 10 go 60 KB-A
FapaHTua (c MOMEHTa BBOAA B 3KCMJlyaTaLmio) 3roga

* Npy OTKNOHEHUU ceTU OT TpebyeMbix NapaMeTpoB NUTaHNe
OCyLLEeCTBASETCs OT HeobCNyXKMBAaeMOW akKyMynsaTopHon batapeu.
**OnuMoHanbHo.

***Mpu BGonbLuet TpebyeMon MOLHOCTU NPUMEHSETCS HECKONBKO
wkados YBIM v wkados Gatapen.

T’MBKOE KOH®UTYPUPOBAHUE

Y3MN-® nmeeT WUPOKUIM CnekTp MmoandmkaLmm

B 3aBMCUMOCTM OT KONNYECTBa GUAEPOB, MOLLHOCTH
noTpebutenen n ycnoBui skcnayaTauum.

[ns anekTpocHabXeHUs MUKPOMPOLLECCOPHBIX CUCTEM
ycTaHoBKa Y3M-® fononHUTENBHO KOMIMIEKTYeTCS
WwKadom pe3epBMPOBaAHHOIO NUTaHUs 24 B u MmoxeT
NMoCTaBnsATbLCS B MOaudUKaLmm, npegycmaTpuBaioLwemn
TakXxe 1 pesepBupoBaHune becnepeboiHOro NUTaHUs
OTBETCTBEHHbIX MOTpebuTenen.

FaBGapuTbl M KOHCTPYKLUMS YCTPOMCTB NO3BONISAIOT
pa3meLLaTh NUTAIOLLYIO YCTaHOBKY B TUMOBbIX
TpaHcrnopTabenbHbIX MOZYNSAX KOHTEMHEPHOro TUNa,
NPUMEHSEMbIX Ha XXeNle3HbIX Joporax Ans pa3BepTbiBaHUS
MopybHbIX KOMMnekcoB noctos JL, n ABTLL.

¥Y3M-® oTHOCKTCS K HeOBCNY)XMBaEMbIM cMCTEMAaM

1 cnocobHa paboTaTb B aBTOMaTUYECKOM pexunme.
YcTaHOBKa CHabxeHa HeobGXOANMBIMU CpefcTBaAMM
3alMTbl OT Neperpysok, nepeHanpsXxXeHnn

N KOPOTKOrO 3aMblkaHus. B cucteme obecneunBaetcs
KOHTpOJIb paboTOCNOCOOHOCTU YCTPOWCTB, KOHTPOIb
napaMeTpoB BXOAHOIO M BbIXOAHOIO HanpsaXeHus, y4eT
pacripeAensieMon SHepPrMm ¢ BO3MOXHOCTbIO Nepefayun
AaHHbIX B APM gexxypHoro nepcoHana unu B cuctemy
yAaneHHOro MOHMTOPUHra.



MATAKOLWWME YCTAHOBKW
cemeuncrtsa YarI-y

JinHenka nuTaloWMx yctaHoBOK YII-Y cemencrea
RAIL Power oxBaTtbiBaeT TpexdasHbie yCTPOUCTBaA
3/1IeKTPONUTaHNA CUCTEM MUKPOMNPOLLeCCOPHOW,
penenHo-npoLeccoOpHOn U perienHon
LeHTpanmsauumn, aBTo6/1I0KNPOBKU U FOPOYHOM
LeHTpanusauum, a Takxke ogHodasHble
YCTPOMCTBA 3JIEKTPONUTAHUA YCTPOMCTB
aBTOMAaTU4€CKOW nepeesgHoOn CUrHanmsauuu,
ManbiX peneiHbix L, BpeMeHHbIX 65I0K-NoCTOB
v ABTL,.

Bce nuTatowme ycTaHOBKN KOMMNEKTYIOTCH TUMOBBIMU
wkadpamm ana seofa TpexdasHbIX U 0fHOPa3HbIX
dunpepoB NUTaHUSA, perynnpoBaHus, pacrnpegenenms
n obecneyeHns becnepeboliHOM NOAAUYN HaNpPsHXXEHUN
pa3HbIX HOMMWHaNOB MepPeMeHHOro 1 MOCTOSHHOIO
TOKa.

MuTtatowasn yctaHoska Y3I1-Y-M npegHasHaveHa

NS ANeKTPOCHAbXEeHNS CUCTEM MUKPOMPOLLECCOPHOM

LeHTpanMsaumm u obecnedymneaer:

® nopkntoyeHne kabenen aoByX BHELWHUX NCTOYHUKOB —
TpexdasHoro nepeMeHHOro Toka (OCHOBHOIo
1 pesepBHoro puaepos) u pugepa ArA;

® HernpepbIBHOCTb MUTaHUA Harpysok,
NoAKI/toYeHHbIX K cucTeMe becnepeboHoro
NUTaHWUS, B TeYeHME YCTaHOBJIEHHOIO BPEMEHMN,
npw NepeknoYeHnIxX BHEWHUX MCTOYHUKOB NUTaHUSA
VNN NP NX OTKIIOYEHUN;

® HerpepbIBHbIN KOHTPONb HOPMUpPYEMbIX NapaMeTpoB
BHELLUHUX NCTOYHMKOB NMUTaHUSA: NepeHanps>XeHuns,
CHWDKEHWS HanpshXeHuWs no Ntobol n3 das, nopsaka
yepepnoBaHus ¢as, obpbiBa Pas, 4acTOTbl NEPEMEHHOIO
TOKa;

® KOHTpOJb cpabaTbiBaHWS YCTPOMCTB 3aLUUThI
OT NepeHanpsHXXeHNN 1 aBTOMaTUYECKMX
BbIK/loYaTeNien, KOHTPOJb UCMPABHOCTU UCTOYHMKOB
NOCTOAHHOrO TOKa, MHAMKauuIo ncnpasHoctn YBI
ANCTaHUMOHHO CpeacTBaMm CUCTEMbI ANCNETYEPCKOro
KOHTpoOns;

e paboTy B pexumMax ¢ npeobnagaHvemM OgHOro
13 dbnaepoB NN paBHOLEHHbIX dnaepoB.
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LWMPOKME ANATHOCTUYHECKWE BO3MOXHOCTU

B coctas Y3I1-Y-M BxoanT MoaepHM3NpOBaHHas

pacnpepenutencHas naHenb [NPM-E-08 gnsi nutaHus

Harpy3sok ABTL-MLU. OaunH wuT NMPM-E-08 obecneunBaet

OecnepeboriHOM NUTaHMME HArpy30K OT COBCTBEHHOTO

aKKyMyNITOPHOTO pe3epBa MOLLHOCTbIO 10 25KBT.

B naHenb NMPM-E-08 nHTerpmpoBaHa cuctema

ANArHOoCTUKH, Ha 3KpaHe KOTOpOIZ 0To6pa>|(aeTc;|

COCTOAHNE BCEX ee yCTpOIZCTB, napamMmeTpbl MCTOYHUKOB

nuTaHmsa n AKB, Ka4ecTBO CeTU 1 XKypHasl aBapUNHbIX

COObITUI. BO3MOXEH TaKxe BblBO[ Ha 3KpaH apXvBa

C06bITI/Il;'1, npouncxoameLlinx c pacnpe,qenMTeanoFl

naHenblo, U MHEMOCXEMA NMUTaHUA YCTaHOBKW.

MoHTax nuTatoLen yctaHoBku Y3M-Y-M

a2

[l Wiiftidy

TexHn4yeckme xapaktepuctnkn ¥Yar-y-m

Tun BXoOHOW ceTn

CeveHue noasofsLlero kabens
HoMuHanbHbIN TOK

HomuHanbHbIN TOK 24 B

MuTaHne neperoHHbIX cBeTohopoB
MnTaHWe CTaHUMOHHbIX CBeTOGOPOB

MuTaHue cTpenoyHbIX
aneKkTpoABuUraTenemn

Pexxnm paboTbi

lapaHTus (c MOMeHTa BBOAA
B 3KCMJIyaTauumio)

Cpok ciy>0bl

TpexdasHas
o 25 mm?
Lo 80 A

[o 80 A

Da

Oa

[MocTosIHHbIM
1 NepeMeHHbIM TOKOM

KpyrnocyTouHbi
HernpepbIBHbIN

3roga

25 net
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MoAavY/IbHAY COBMELLEHHAY
NMNTAKOLWAA YCTAHOBKA
MCITY gnga meTtpo

AuBusunoH XAT Npynnbi komnaHun 1520 c aBrycra
2018 ropa BHeapsaeT Ha ctaHUuaX MocKoBCKOro

Y TalKeHTCKOro MeTponosiIMTeHOB Moy bHble
coBMeLLeHHble NuTalowume ycraHosku MICNY
cemencrtea RAIL Power, o6ecneunsaiowme
HapeXHoe 6ecnepeboiiHoe 3neKTpocHab)xeHue
MMKPONPOLLeCCOPHbIX U peNeHbIX YCTPOMCTB
ATAN. MoaynbHas KOHCTPYKLUSA 3TUX YCTaHOBOK
3HauuTenbHO obrner4yaeTt X KoOHUrypmpoeaHue
nop, yc/ioBUsSi KOHKPETHOro o6bekTa BHegpeH .

MPEMMYLLECTBA MCMY

e ABTOMaTMYECKOE USIN PyHHOE MepekKstoYeHne Harpyskm
c opHoro duaepa Ha Apyron Npu BbIKITIOYEHUN
VNN BbIXOAE HanpsiKeHNs 3a yCTaHOBIEHHbIE NMpeaensl,
HerpaBubHOM YepefoBaHuM $as nnm obpebise dasbl
B pabortatowem dpupepe.

e becnepeboliHoe anekTponuTaHue Harpysok ATAIMN.

® JneKTpuyecKas U3onsaums oT BXOAHbIX NCTOYHMKOB
aneKTponuTaHma Harpy3ok ATAIM.

® 3almTa OT aTMOCHEPHBIX 1 KOMMYTALIMOHHBIX
nepeHanpsiXeHU No BXOAHbLIM LiensiM BHELIHMX
MCTOYHMKOB NepeMeHHOro ToKa.

e ABTOMAaTUYECKUI KOHTPOMb CHUXEHUS CONPOTUBIIEHNS
M30NUMN B Lenax NUTaHus Harpysok ATAIM.

e COBMECTUMOCTb C NI0OOI CUCTEMOM 3a3eMIEHUS.

Wkadbl MCIY

— - = assa—
m— | ——, 1 Ca ) ST N e

= |

e PaborTa B peXKnmme paBHOLIEHHbIX HUAepoB
unu ¢ npeobnagaHvem eugepa 1 nmbo duaepa 2.

e /I3mepeHue WMTOBLIMY NMPUBOPpaMM HaMPSKEHUN
1 TokoB B asax GpuaepoB., HaNpsHKeHN B Lienax NMTaHms
Harpysku 1 Toka B uenax AKB.

e ABapuIHOE OTKIIIOYEeHNE BXOAHBIX MICTOYHMKOB MUTaHUS
n AKB oT Harpy3ok ATAIM.

e CBeTOBas CMrHanu3aums coctosiHus braepos, GIOKOB,
AB, CHMXeHWS 3N1eKTPUYECKOro CONPOTUBIEHNS
N30NALMN B OJHOM N3 KOHTPONMPYEMbIX Liernen.

e [IMCTaHUMOHHas CUrHaNM3aLmMs O COCTOSIHUM YCTPOMCTB
MCTIY ¢ TOMOLLbIO «CyXMX KOHTaKTOB» U MO UHTepdency
Ethernet.

e OTobOparkeHWe B peasibHOM BpEMEHU U apXMBUPOBaHME
nH$opmaLmm o coctosiHnm yctporicts MCIMY Ha APM
MCIY n APM BepxHero ypoBHsi.

BAPVAHTbI NCMOJIHEHWA

KomnaHusa «CranbaHepro» nocraBnsieT MeTpononnTeHam
MoJynbHble COBMELLEHHbIE MUTaloLLME YCTaHOBKM ABYX
TMnoB — MCIY-20-03-M 3L, ansi penenHbiX yCTPONCTB
ATAM mowHocTbio ao 20kB-A n MCIYy-40-02-MJ

AN MMKPOMNPOLLECCOPHbIX YCTponcTB ATAN MOLHOCTbIO
0o 40kB-A, npnyem MCMY-40-02-M[ imeeT HeCKONbKO
MoaMdUKaunIM Ansi pasHbIX HANPSXXEHU BXOLHOTO
MCTOYHMKa TpexdasHoro Toka — 3x220 B n 3x380 B.

CpepHsisi HapaboTka Ha oTka3 MCIY cocTaBnsieT

He meHee 40 TbIC. YacoB, Ha3HaYeHHbIV CPOK

cy6bl — He MeHee 25 neT. BpeMs aBTOHOMHOrO
3MEeKTPONUTAHUS MUKPOMPOLLECCOPHbBIX U PEeNenHbIX
ycTponcts ATAMN — He meHee 1 vaca.

Ha MockoBckOM 1 TallKeHTCKOM MeTporofnTeHax
MoJyfnbHble COBMELLeHHbIE NUTatoLLMe YCTaHOBKM
BHeApeHbl Ha 64 ctaHumax. MCIY geMmoHcTpupytoT
BbICOYANLINM YPOBEHb HAfEXHOCTU, obecrneynBas
aneKTponuTaHue 1 3awmuTy obopynoBaHus
MUKPOMPOLLECCOPHBIX U penenHbix ycTporcTs ATANM.
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CUCTEMbI 3ALLNTDBI OT MMMNYJIbCHbIX
NMEPEHANPSAXXEHWN
Y3UT B3WOK v Y3UT bapbep-M

OuBusunoH XAT Npynnbi komnaHun 1520 y)ke MHOro
neT aKTUBHO NMPUMEHSIET pa3fnYHble TeXHUYecKue
peLueHMs Mo 3aluTe XKere3HOA0POXHOM
aBTOMAaTUKUN. CUCTEeMbl 3alMTbl OT UMMYJIbCHbIX
nepeHanps)xeHun cemencrea RAIL Light npownn
BCe UCMbITaHUSA Ha COOTBETCTBUEe TpeboBaHuam CTO
PXX[ 08.024 — 2015 v oTIMYHO 3apeKoMeHAOoBaNu
cebs B 3KcnNyaTauMmn Ha OGbeKTaX YKerne3HbIX Aopor
Poccum n gpyrux cTpaH.

Y3UMN —MOWHAA N HAOEXHASA 3ALLNTA

3almTa MUKPOMPOLLECCOPHBIX CUCTEM
)KeNe3HOLOPOXHOW aBTOMAaTUKM OT UMMYNbCHbIX

M KOMMYTaUWNOHHbIX NepeHanpsKeHNN KpamHe BaXKHa
Ha NMoObIX y4aCTKaX XeNle3HbIX JOPOT, MOCKONbKY
NMo3BONSET 3HAYUTENIbHO CHU3UTb U AAXe UCKIIOUYNUTD
BO3MOXHOCTb cO0eB B paboTe Npu yaapax MoJjiHUu,
nepeksIoYeHUsIX B 31eKTPOoCeTsX (B TOM YMcie B TATOBON
CeTW) 1 HapyLleHMaX NpaBun paboT.

CUCTEMbI 3aLMTbI OT UMMYbCHBIX NepeHanpsXXeHni
COCTOAIT U3 YHMBEPCaibHbIX BBOAHO-3aLUMTHbIX YCTPOWUCTB,
pasMelLaemMbIX B MeCTax BBOAA HamosbHoro kabens

B MOMeLLEeHMs NoCTa LeHTpanusaumm n obbeanHaemMbix
LpYr C APYrom NoAcucTeMamMu ypaBHUBaHUS
MOTEHLMANOB, 3aLMTHOrO 3a3eMJIEHNS 1 KOHTPONS
paboToCNOCOBHOCTM YCTPOMCTE 3aLUTHI.

B nnaHe ocHoBHbIX pyHKUMI YU B3LLWOK 1 YU

Bapbep-M obecneuynBatoT 0O AMHAKOBO BbICOKUIN YPOBEHb

3awWwmTbl. KntoyeBble 0COGEHHOCTU CUCTEM NexaT

B KOHCTPYKLMW BBOAHO-3aLMUTHBIX YCTPOUCTB, KOTOpblE

OTNMYatoTCA Apyr oT apyra:

e rabapuUTHbIMY pa3mepamu U UCMONHEHUEM LWKadoB
Lns pasMelyeHus obopynoBaHus;

® KONMYeCTBOM 3aluMLLaeMbIX Lenew;

® BHYTpPEeHHEeWN KOMMOHOBKOW;

® NCMONHEHNEM OCHOBHbIX Y3/10B;

® MpUHLMMNaMN MOHTaxa 1 obcnyXxnuBaHus.

B cMcTeMax 3aWmThl OT UMMYNbCHbIX MEPeHanpsXXeHnn
NCMONb3YOTCS COBPEMEHHbIE YCTPOMCTBA 3aLLMTbI:

3¢ deKTUBHbIE, HAAEXHbIE N yI0OHbIe B 3KCMyaTaLuu.
YCTpolicTBa 3alWmThbl MMeloT MOAYNbHOE UCMONHEHNE,
obecneynBatoLLee NPOCTOTY 3aMeHbl B cllyyae
cpabaTtbiBaHUs. NoacuctemMa KOHTpons cpabaTbiBaHMS
YCTPOWCTB 3alumThl NepefaeT MHbOPMaLmio

B aBTOMAaTU3MpPOBaHHble paboune MmecTa AexypHOro
nepcoHana.

«MPOPbLIB Y3UM» — SODEKTUBHAA MPOBEPKA Y31

Ons onepaTMBHOCTU 1 yaobcTBa NNaHOBbIX NPOBEPOK

B KOMMNEKT CUCTEM 3aLUUTbI OT UMMYNbCHbIX
nepeHanpsXeHUN BKOYAIOT UCMbITaTeNbHbINA reHepaTop
«[popebiB Y3UM». leHepaTop NO3BONSIET UCMbITbIBaTb
Y3UI Bcex TUMOB 1 aBTOMaTUYECKN MPOTOKONMpPOBaTb
pe3ynbraThl NpoBepKUW. [inanasoH ero NcnbiTaTeNlbHbIX
HanpsyeHun — ot 0 go 2500 B (cTaTnyeckoe
HanpsbkeHue npobos). MpegycMoTpeHa AONONHUTENbHAS
onumsa — ncneiTaHnsa umnynscom 1,2/50 mc go 3kB

(pMHammyeckoe HanpskeHne Npobos). UT «MpopbiB
Y3UM» cootBeTcTBYeT TpeboBaHusim FTOCT P 8.536 — 2009
n ceptuduumposaH no TP TC 004/2011 n TP TC 020/2011.

51



52

LMD POBLIE MOAY/IN KOHTPONS PEJSIbCOBbIX LIEMENA
LUM-KPU v UM-KPLU-M

LindpoBbie Moaynn KOHTPONA peNbcoBbIX

uenen UM-KPL n UM-KPL-M (mopudukaumsa

Ana metpo) cemenictBa RAIL Track npegHa3Ha4eHbl
ANA CTaHUVOHHbIX U NEPEroHHbIX cMcTemMm

JKAT c TOHanbHbIMM pefibCOBbIMU LIENAMU

Npv LleHTpannu3oBaHHOM pa3MeLleH UM annaparypbl.
OHM LUNPOKO pacnpocTpaHeHbl Ha YKene3HbIX Aoporax

B Poccvm 1 apyrux ctpaHax «npocrpaHcrea 1520».

Ynpasnsiouwas cuctema MIL nnm aBTob6noknMpoBskm

$ 3 $ ¢

AnnapaTypa conps>xeHus AnnapaTypa obMeHa JaHHbIMU
AC Ao

YBA3Ka no RS-422 YBsA3ka no RS-422

¢ v

BapuaHTbl yBsizku LIM-KPL| c ynpaBnsiowen cuctemon

AnnapaTypa penemnHbIx
KoHuoB TPLL
APK TPLU

AnnapaTypa nuTalowmx
KoHLoB TPL|
ANK TPL

AnnapaTypa kogupoBaHusa PL|
curHanamm AJIC-EH

AKPL|-EH

AnnapaTypa kognpoBaHusa PLj
curHanamm AJICH
AKPL

BBOAHO-3alMTHOE YCTPONCTBO

PenbcoBble uenun

CTpyKTypa 1 cocTaB 060pynoBaHUs LMbpoBOro Moayns
KOHTpons penbcoBbix Lenewn LIM-KPL|

Cucrema LUM-KPL-M c kogupoBaHuem TPL| yactoramun
APC ycnelwHo BHefipeHa y>Ke Ha ABYX JIMHUSAX
MockoBcKOro meTpononureHa.

LUINPOKWE ®YHKLUMOHAbHBIE BO3MOXHOCTU

Hapsay ¢ 6a30BbIMU GYHKLMSAMU, TAKUMU KaK KOHTPOIb

CcBOOOAHOCTM YHACTKOB MYTU U LLENIOCTHOCTU PENbCOBbIX

HUTen, nepefaya MHPoOpPMaLMM O COCTOSHUM PeSibCOBOM

Lenu B BbllLeCcToALME CUCTEMbI MO LMGPOBOMY

Unun penenHomy uHTepdency, popmmpoBaHme

W nepepava B pefibcoByio Lenb curHanos AJICH n (unu)

AJICH-EH, moaynb LUM KPL, BbinonHseT:

® aBTOMAaTUYECKYIO CAMOANArHOCTUKY C Nepeaaden
JaHHbIX O COCTOSIHUW B ANArHOCTUYECKUI LEHTP;

® KOMMEKCHYIO 3alnTy annapaTypbl OT FPO30BbIX
M KOMMYTaUMOHHbBIX MepeHanpsi>XeHNn ¢ perucTpaumen
yucna cpabaTbiBaHUY;

® KPOCCMPOBAHWeE Xun kabens;

® pacrnpepeneHune 31eKTPONUTaHNS TOHaNbHbIX
penbcoBbIX Lienem no fny4yam nuTaHus.

MPEMMYLLECTBA LUM-KPL N LUM-KPL-M

o [loBbllIEeHHasA HaJeXXHOCTb 3a CHET pe3epBUPOBaHUA
3NEeKTPOHHOM annapaTypsbl, Ay6nMpoBaHUs KaHanos
nepefayn AaHHbIX 1 aBTOMaTU4eCKOro nepexoja
Ha pe3epBHbI KaHar.

e [oBbiweHHas 6e3onacHocTb, obecneynBaemas
[ABYXMNPOLECCOPHbIM CXeMOTEXHNYECKMM MOCTPOEHNEM
NpUBOPOB C CUNBHBIMW CBA3SIMU.

e ckntoyeHne cboeB KOAMPOBaHWS B KOPOTKUX
penbCcoBbIX Liensax bnarogaps cMHXpoHM3aLuum
popmupyembix curHanos AJ1C.

® YCTOMYMBOCTb K FPO30BbIM Y KOMMYTaLMOHHbIM
nepeHanpsXXeHMaMm.

e 3almTa OT NPOBANIOB U MPepbIBAHUN NUTAIOLErO
Hanps>keHus.

® YMeHbLUeHMe Yncna pene 3a cHeT UMb poBOM yBSA3KM
C yNpaBnsioWyMm CUCTEMaMK Mo UHTepdericam RS-422
unu Ethernet.

® BbICOKMI ypOBEHb 3aBOACKON FTOTOBHOCTU.
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LNDPPOBON MOAYTb KOHTPONA
PENNbCOBbIX LEEMEN C ABTOMATUYECKNM
PETYIINPOBAHWEM YPOBHA CUTHATA
LM-KPL-AP

Lindpposomn mopynb LIM-KPLL-AP cemeiicTBa
RAIL Track — 310 (hyHKLIMOHaNbHO 3aKOH4YeHHas
noacncTeMa KOHTPOsNA U KOAUPOBaHUA
penbcoBbIX yHacTKOB C TPUEeMOM U Nepefayen
uHdbopmauumn yepes undposoin u/ unn penemnHbIi
uHtepdeiic. Moaynb LiM-KPLL-AP npymeHsioT
B COCTaBe CYyLLeCTBYIOWNX U BHOBb CTPOALLMXCH
CUCTEM MUKPONPOLLECCOPHOMN LileHTpanusauum
C TOHaJNIbHbIMM PeJibCOBbIMU LleNAMU

npv LLeHTpann3oBaHHOM pa3MeLlLeH UM
annaparypbil.

OCHOBHbIE ®YHKLWWN

e KOHTponb cBOGOAHOCTU U 3aHATOCTU PEJIbCOBbIX
Lenen 1 LeIoCTHOCTU penbCoBbIX HATEN C Nepepayen
cooTBeTCTBYylOLEeN nHpopmauum B MIML,.

e dopmupoBaHue U NepefaYva B penbCoBble Lenu
curHanos AJICH n ANIC-EH.

e KomnneKkcHas 3awmTa oT rpo30BbIX
M KOMMYTaLMOHHbIX NepeHanps>XeHU annapaTypsbl
penbCoBbIX Lienen n KogupoBaHus.

e ABTOMAaTMYeCKas KOPPEKTUPOBKA HAMpPSXKEHUs
Ha BbIXOJe NyTeBOro reHepaTopa B cjlyyae
npubnMXXeHNs HanpsXXeHUs Ha BXxoae NyTeBOro
npveMHMKa K JonyCTUMbIM MUHUManbHOMY
M MaKcMManbHOMY 3Ha4YeHUsIM.

e ABTOMAaTU4YeCKas ANArHOCTUKA COCTOSIHUSA
KOMMOHEHTOB MOy C perucTpaLmen oTkasos
1 NpefoTKa3HOro COCTOSIHUS annapaTypbl TOHaNbHbIX
penbCoBbIX Lenen.

MPEMMYLLECTBA MOAYINA LUM-KPL-AP

e BbiCOKas rOTOBHOCTb annapaTypbl KOHTPONS
1 KOAMPOBAaHUSA 3a CYET pe3epBUPOBaAHNS BCEX
KOMTMOHEHTOB 1 JybnnpoBaHus KaHanoe nepegayu
DAaHHBbIX.

MoBbIWEHHas yCTOMYNBOCTb K FPO30BbIM

N KOMMYTaLMOHHbIM NepeHanpsaXeHUsam.

Bbicokas MOMexoyCcToMYnMBOCTb annapaTypbl TLP

3a c4eT MpPMMEHEHMS COBPEMEHHbIX METO0B
undpposort 06paboTKM CUrHANOB.

MckntoyeHne BO3MOXHbBIX OLIMOOK NepcoHana 3a cHeT
aBTOMaTU4YeCKoro perynnmposaHus curHana s TPLL.
Bo3MoXHOCTb BbIGOpa HacTOTbl KOAMPOBAHMSA
penbcoBbix Lenen (25, 50 unn 75Tw).

CHUXeHMe CTOMMOCTU 1 06beMOB MOHTaXHbIX paboT
3a CYeT NPUMEHEHUS TEXHONOMMU BbICOKOW 3aBOACKOM
rOTOBHOCTMW.

Annapatypa umdposoro moayns LUM-KPL-AP
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MWKPOMPOLIECCOPHAA CUCTEMA CYETA OCEW
MCCO

MukponpoLeccopHas cucTemMa cHeTa ocemn

MCCO BxoauT B coctaB cemenctBa RAIL Track

M NnpegHa3sHaveHa Ans onpeaeneHus cBo6ogHoOCTN
Y4acTKOB My TH NI0GO CIOXKHOCTU U KOHdUrypauum
Ha CTaHUMAX U NeperoHax MeToAoM cHeTa

ocen C UCNoNb30BaHMEM NyTEeBbIX AaTYMKOB
npoxopa KoJsieca vl HanoJibHbIX CYETHbIX
ycTpoiicTB. CUcTemMa nocTpoeHa Ha 6ase YBK

MIL, nmeeT AByXKaHaNbHYIO apXUTEKTYPY,

a TaKke guBepcndurLMpoBaHHOE NporpamMmMHoe
o6GecneueHue.

Cuctema MCCO paspaboTaHa B COOTBETCTBUM

C cCOBpeMeHHbIMM TpeboBaHUAMKN Be3onacHoCTH,
YCTOMYMBA K BHELIHWM BO3LENCTBUSAM, XapaKTEPHbIM

LNS NPOMBILLNIEHHBIX U MarncTpanbHbIX XXeNne3HbIX LOpor,
MMeeT CUCTEeMY rpO303alLMThl U CNocobHa paboTaTh gaxe
B ycnosusx KpaviHero Cesepa.

BO3MO>XXHOCTW MPUMEHEHWA

e OnpepgeneHne cBOOGOJHOCTU YHaCTKOB NyTen
Ha CTaHLMAX U NeperoHax.

e B3aumopenicTeue c niobow peneriHom
UM MMKponpoueccopHom cuctemon CLB.

e Pa3meLlleHMe NyTeBbIX AAaTYMKOB KOMeC Ha penbcax
no6oro TMNa Ha y4acTKax Kak € 31eKTpUYecKomn
(ntoboro popa Toka), Tak U C aBTOHOMHOWM TSrOW.

e OcCHalleHMe y4acTKOB, e UCMoJb30BaTh pefbCoBble
Lenu CJIMLWKOM AOPOro UM TEXHUYECKN HEBO3MOXHO.

OYHKLUNW Y IPUHLAMN AENCTBUS

MukponpoLeccopHas cuctema cyeta ocent MCCO
onpepenseT cocTosiHMe CBOOOAHOCTU/3aHATOCTN CEKLUNA,
OrpaHWYeHHbIX MYTEBBIMY JaTYMKaMU perucTpanmm
npoxoxaeHus koneca. CUrHasnbl OT NyTeBbIX AAaTYNKOB
NoCTyNatoT B HaMNoJIbHble CHETHbIE YCTPONCTBA,

KOTOopble GOPMUPYIOT AaHHbIEe O KONNYecTBe
NpocsiefoBaBLUMX OCel NOABUXHOIO COCTaBa

M NepefatoT Ux Ans fanbHenwen obpaboTkn B NOCTOBbIE
BbIYUCNINTESIbHbIE YCTPOMCTBA.

MHdopmauusi o KonmyecTee ocer, KoTopble
npocnefoBasn Ha COOTBETCTBYIOLLYIO CEKLMIO U BbleXan
C Hee, MO3BONSAIOT CUCTEME ONpeaenvTb CBOGoAHOe

WNN 3aHATOE COCTOSIHME 3TOM CEKLMU, a 3aTEM Yepes
3MIEKTPOHHBIV MHTepdelc nepeaaTb MHGOPMaLMIO

B cucTtemy XKAT.

Cuctema peanusyeT GpyHKLMN cOpoca IOXXHON 3aHATOCTU
ceKUMU, a TakxKe MHAMBUAYaNbHOrO 1 rpynmnoBoro
BOCCTAaHOBJIEHUSI COCTOSIHUS HAMOMbHbIX CHETHbIX
YCTPONCTB.

Pa3BuTblie dyHKLUUM caMOaNarHOCTUKN

1 MPOTOKONUPOBAHUSA COOLITUN HOPMUPYIOT B peXxxMme
peanbHOro BpeMEHM COOBLLEHUS O COCTOSIHUN
KOMIMOHEHTOB CUCTEMbI Y KOHTPONNPYEMbIX CEKLUNA.

ApxutekTypa cuctembl c4eTa ocet MCCO

AN
Nocrosoe M

o6GopynoBaHue

A MyHKT cyeTa

Ynpasnstowmin
Wrios W komnbioTep
[€] Ceresoe
obopynosaHve

PenenHbi
VHTepdelic

MocroBoe
oGopynoBaHue

OK Ynpasnstowmi
KOMMblOTEP

PenerHas 3L,




APXUTEKTYPA CUCTEMBbI

MMbGKas apxmMTeKkTypa MUKPOMNpPOLIECCOPHOM CUCTEMBI
cyeTta ocet MCCO obecrneymBaeT B3aumMoaencTemne

c cuctemamum CLB 1 grMcneT4epckoro KOHTpons
pa3HbIX TUMOB U C pa3HOW 3/leMeHTHON Ga30M 1 Nerko
KOHOUIrypupyeTcs Nog KOHKPETHbIA MPOeKT.

HanonbHasa yactb MCCO npepctaBneHa COBOKYMHOCTbIO
CYETHbIX NMYHKTOB, COCTOSILLNX U3 MYTEBbIX AAaTYNKOB

M CHETHBIX YCTPOMCTB. MyHKTbI cHeTa 0ObeaAMHSOTCS

B [IBYXKaHalbHble MNeTNnu CBA3M, NOAKIoYaeMble

K WI030BOMY 060pYAOBAHUIO CUCTEMbI. ANa ANNHHbBIX
neTesib CBA3M NPOTAXKEHHOCTbIO bonee 1kM
NPUMEHSIOTCS HamnoJbHble PETPaHCIATOPbI CUTHANOB.

MoakniovyeHne NeTenb CBS3U K pe3epBUPOBaAHHbIM
wno3am obecneyrBaeT becnepebonHbIV KOHTPOb
cBODOAHOCTU M 3aHATOCTU CEKLUMM Jake Npu obpbiBe
kabens unu BbIXoAe U3 CTPOS OAHOIO U3 HAMOJIbHbIX
peTpaHCNSTOPOB.

O6paboTka MHPOPMALMM OT HAMOJbHbIX YCTPOWCTB

W MPUHSATUE PELLEHUIN O COCTOSHUM YHaCTKOB

NyTW BbIMOMHAETCS YNPABSIOLWMM KOMIMbIOTEPOM,
NMOCTPOEHHbIM MO ABYXKaHanbHOM cxemMe 2002.

B 6e30nacHbIX BEIYMCIUTENBHBIX KaHanax UCronb3yoTcs
NMpPOLLECCOPbI C Pa3NINYalOLLENCH apXUTEKTYPOU, pasHble
ornepaumoHHble CUCTEMbI U AMBepcMULMPOBaHHOE
npuknagHoe MMO.

Mpn HeoBXOAMMOCTHM CrCcTEMA MOXET 060opyA0BaTHCA
ABYMS yNPaBsOWMMU KOMIMbIOTEPAMU, OANH
N3 KOTOPbIX HAXOAUTCS B ropsiyeM pe3epBse.

yBs3ka cucteMbl MCCO ¢ MUKPOMNPOLECCOPHOM
LeHTpanM3saumen ocyLecTBSETCS No LMppoBomy
UHTepdency.

KomaHab! Ha cOpOC NTIOXKHbBIX COCTOAHUN CEKLUIA
W BOCCTAHOB/NEHME HOPMaJIbHOTO COCTOSIHMUSA HAMOMbHbIX
yCcTponcTB 3agatotcs ¢ APM ACM n APM LWH.

Ha ctaHumsx, 06opyaoBaHHbIX CMCTEMAMU penerHON
ueHTpanmsauum, cuctema MCCO pononHseTcs
penenHbIMN 06bEKTHBIMU KOHTponnepamu RUVIO ans
yBA3KM ¢ DL, a Takxe aBTOMaTU3MPOBaHHbIM pabounm
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[o 30 nyHKTOB cyeTa

Jo 30 nyHKTOB cyeTa

[lo 30 nyHKTOB cyeTa

Mlynkr cuera Jlo 30 nyHKTOB cyeTa
M wos Wwow w ow
YcTponcTBa 3almThl Ynpasnsowni
KoMrmbloTep MocroBoe
[E Cetesoe oGopyaoBaHue
obopyaosaHue

CTpykTypHas cxema cuctembl MCCO

MecCTOM AJif BbIBOZA AAHHbIX paclIMPeHHOW ANArHOCTUKMU
1 BbIMOJIHEHWS 3aAa4 OrNepaTUBHOIo 0DCNyXX1BaHNS
HaMoJIbHOro U MOCTOBOro 060pyAOBaHUS.

TEXHNYECKUE XAPAKTEPUCTUKU

OpHoBpeMeHHbIN KOHTponb — A0 1024 NyHKTOB cyeTa.

[o 120 nyHKTOB c4eTa Ha OAMH L3 UIN OFHY Napy
pe3epBMPOBaAHHbIX LLIO30B.

[0 32 Wnto30B YBA3KM C HAMOJIbHbIM 06OpPYyAOBaAHNEM.

Jo 30 nyHKTOB cyeTa B O4HOM NeTne CBs3N.

JnnHa ogHOM NeTNu CBA3M C HANONbHBIMU CHETHBLIMM
ycTporicteamu — ao 1000 m (6e3 npumMeHeHUs
JOMONHUTENbHbIX PETPAHCIATOPOB).

rMYBOKAS MHTETPALINA C MIML-E

Mpw Mcnonb3oBaHUM CUCTEMBI CHETA OCEN

B COCTaBe MOCTaBASEMbIX AUBU3NOHOM CUCTEM
MUKpomnpoLueccopHon LeHTpanusaumm MILU-E, MMNLU-371
1 MMMLU-CM He TpebyeTcs npMMeHeHWe OTAENBHOIO
ynpasnstouwero komnbtotepa MCCO. MNMpuknagHoe
nporpaMmmHoe obecrneyeHne CUCTEMbI CHETa OCEN MOXET
ObITb pa3BepHYTO B COCTaBe LIEHTPanbHOro npoteccopa
ML, 3To ymeHbLIaeT KONNYeCcTBO annapaTtypsbl,

faeT 3KOHOMMUIO MecTa U MOBbILWAaeT 3KOHOMUYECKYHO
3PDEKTUBHOCTb TEXHNYECKOIO peLleHms A5 3aKa3unKa.
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KOHCOJIbHbIE HEB3PE3HbIE CTPEJIOYHbIE
JNNEKTPONPMBO4bI
A9 CKOPOCTHbIX M OObIYHbIX MAarncTpasnbHbIX IMHUN
N NPOMTpPAHCNopTa

AuvBusunoH XAT Npynnbi komnaHun 1520
nocTaB/ifieT CEeMENCTBO CTPESIOYHbIX
anekTponpueogoB RAIL Switch, B cocTtaB koToporo
BXOAAT KOHCOJNbHbIE 351ieKTponpusoabl CM-6MT,
CII n np. ycoBepLieHCTBOBaHHOMW KOHCTPYKLUMN,
oGnapaloLWMX BbICOKOM HAAEXXHOCTbIO

M ANUTENbHbIM CPOKOM CNY)XObl. JUBU3NOH
Npou3BOAUT TaKXKe 3nekTponpusoabl ClM-12H,
CN-12K pns y4acTKOB CO CKOPOCTbIO ABVKEHUA
noe3nos Ao 200 Km/ 4. KoHconbHbIe CTpenoYHble
3/1eKTPONpPUBOAbI LUMPOKO UCMONb3YIOTCA Ha
)Kene3HOAOPOXXHOM TPaHCMOopTe U OT/INYHO
3apeKoMeHAOoBanm ceba B 3KcnyaTaumn.

KOHCOJ/IbHbIE CTPEJTOYHbIE SJIEKTPOTMPUBObI
AN MATUCTPANbHbIX IMHUWA A TPOMTPAHCMOPTA

B cTpenoyHom HeB3pe3HOM 3/1eKTponpuBoae

C BHYTpeHHUM 3aMbikaHnem CM-6MT, CIT v np.
npYMeHeHa yCOBepLUEHCTBOBAHHANA KOHCTPYKLMS
aBTomnepeknoyaTens Ha 6ase MarHUToyrnpaBnseMbIX
repmMeTM3MpOBaHHbIX JaTYMKOB.

[epKOHOBbIE JaTYNKN HE NOABEPXKEHbBI MOAFOPaHMIO
M NULLEHbI HEJOCTAaTKOB HOXXEBOW KOHTAaKTHOM
rpynnbl aBTonNepekoyaTenen, Tak Kak Ha HUX

Snektponpusof CM-6MTl
[

He OKa3blBaloT BIMAHUS KNMMaTUYeckne pakTopsbl,
MexaHu4ecKre BO3AeNCcTBMSA U MNoTeHuManbHble oWmnbKu
obcnyxuBatoLero nepcoHarna. nekTponpusoabl
CN-6MT, CMI 1 np. NOCTaBNAIOTCS TaKXe B TPOMUYECKOM
VCMONHEHUN.

KOHCOJIbHbIN CTPENOYHbIN SNEKTPOMPUBOL
09 CKOPOCTHbIX MATUCTPANBHbBIX IMHUW (HMNK)

CTpenoyHblie HeB3pe3Hble anekTponpueoasl CM-12H,
CN-12K ¢ xopom wnbepa 220 MM NpefHa3HaYeHbI

[Nf nepeBo/a B NOBTOPHO-KPAaTKOBPEMEHHOM
pexxvme, 3aMbIKaHUS | KOHTPONS B HENpPepbIBHOM
peXXrMe MoJSIOXKEHUSA CTPESIOYHbIX NepeBo1oB

C HemnpepbIBHOW NMOBEPXHOCTBIO KaTaHWA, BK/toYas
KOHTpO/b B3pe3a cTpenku. dnektponpueogbl CM-12H,
CM-12K npegHa3HayeHbl Ana aKCnayaTaumMm Ha yHacTkax
CKOPOCTHOTrO ABMXKeHUs noe3nos Ao 200 km/y.

SnekTtponpusopg tuna ClM-12H, CM-12K yctaHaBnuBaeTcs
Ha KpeCTOBUHY B KOMIJIEKTE C BHELHMM 3aMblKaTenem

1 obecrneynBaeT B KpalHUX NONOXEHMUSAX 3aMblKaHWe
NOABMKHOIO CepAeYHNKa KPeCTOBMHbI K YCOBUKY.

SnekTpornpusop CM-12K
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AMMNAPATHO-MPOrPAMMHbIN KOMMNJIEKC
YMPABJIEHNS MONOrOWN CTPENKOW
AMNK YNC

B pamkax co3gaHuA pOCCUNCKON CUCTEMbI
ynpaBneHus aBmxeHuem noesgos (PCyAN)

AJA BbICOKOCKOPOCTHbIX YKeJIe3HO[OPOXKHbIX
maructpanen iusnsnoH XXAT MNpynnbi KoMnaHun
1520 pa3paboTtan annapaTHO-NporpamMMHbIii
KOMMJIeKC ynpasrieHus nonorou ctpenkon AMNK YIC.

ATK YIMNC npeaHa3HayeH Ana ynpasieHUs U KOHTpons
MOJIOXXEHWS CTPENOYHOro NepeBoaa ¢ Mapkon
KpecToBUHbI 1/25, pacCHUTaHHOIO Ha CKOPOCTb
ABMXXeHua noesgos Ao 400 Km/4 B NpsAMOM HanpasneHnu
1 8o 120 KM/4 Npu OTKJIOHEHMM Ha GOKOBOM NyTb.

MporpammHoe obecrieveHve AMK YMC paboTaeT

B cocTaBe 6a3zoBoro MO LeHTpanbHOro NpoLeccopHoro
ycTpouictBa MIL 1 peannsyeT pyHKUUM yNipaBReHuUs,
KOHTpONA N GOPMUPOBAHUA AMUATHOCTUYECKUX AAaHHbIX
CUCTEMbl OOBEKTHbBIX KOHTPOJINIEPOB, YNPaBISIOLMX
KOMIMIEKCOM NepeBOAHbIX YCTPONCTB U YCTPOMCTBaMM
KOHTPOA MNAOTHOCTU NPUXKATUSA OCTPAKOB N KPECTOBUHbI
MoNIOron CTpenku. Ans NcknoYeHUs neperpysxkm
WNCTOYHNKOB MUTaHMA MYCKOBbIMW TOKaMU MpW Havane
nepesoja CTpesiKky KOMaHAbl Ha BKIOYeHne
nepeBOAHbIX YCTPOMCTB MONOron CTPENKM NepeaatoTcs
nocnefoBaTeNlbHO C JOMYCTUMOM 3afePXKKOMN.

Ha ncnonHutensHom yposHe B coctas AlK YINC exoaat
00ObEeKTHbIE KOHTPONEpbl MepPeBOAHbIX YCTPOUCTB
OCTPSIKOB U KPECTOBUHbI, YCTPOMUCTB KOHTPONS MAOTHOCTH
nNpuXaTus ocTpsiKa 1 KPeCcTOBMHbI, IOKanbHasa ceTb
0OBEKTHBIX KOHTPOMNIEPOB U annapaTtypa nuTaHus.

CTpykTypHasa cxema AMNK YIMNC

APM OHL|

Fr

AncneTyepckun
NYHKT

[

OcHoBHas 1 pesepsHas cetn OK ‘

MyAynb ynpaBneHuUsi NONOrom cTpenkon

1

1

1

1

1

1

1

1

1

1 oK oK oK oK

Bl nepeBoaHbIX nepeBopHbIX || KOHTPOMBHBIX | | KOHTPOMBHBIX
1 YCTPOWCTB YCTPOWUCTB YCTPOWCTB YCTPOWCTB
1 OCTPSKOB KPeCTOBUHbI OCTPSIKOB KPECTOBMHbI
1

1

1

1

1

1

1

1

1

1

1

1

MepeBoAHble
ycTponcTea
OCTPAKOB

MepeBoAHble
ycTpoucTBa
KpeCTOBUHbI

KoHTposnbHble
ycTponcTBa
OCTPSIKOB

KoHTponbHble
ycTponcTBa
KPeCTOBUHbI

Cxema obopypnosaHus yctporctaamu AMK YMNC ctpenoyHoro nepesofa tuna P65 mapku 1/25

%

YK B :: (A =: (RN c: DA :: DA
——

1] A1 (Y 2

YK YK YK
vk B B B B B

OCTPSAIKMU CTPESIKUN
. YCTpONCTBO NepeBoia OCTPAKOB/KPECTOBUHbI
(c KOHTponem xopaa Wwnbepa)

BHeLWHUIM 3aMbiKaTesb
OCTpAKO B/erCTOBVI Hbl

YCTPOMCTBO KOHTPOSIS MONOXEHUs
OCTPSIKOB/KPECTOBUHbI

B-H-&

S HUOEE

KpecroBuHa
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ABTOMATUYECKASA NEPEE3AHAA CUTHANTN3ALUNA
MATC-E n MATIC-3]J1

B ceMeliCcTBO YCTaHOBOK NMepee3gHon cMrHanmsauvum
RAIL Cross Bxogat cucrema MAINC-E u ee
mopgudukaumsa MAIC-3J1 Ha poccMiACKOM annapaTHom
nnarcgopme, KOTopbie obecre4ymBaloT 6e30nacHOCTb
Ha nepee3fax OfQHOMYTHbIX 1 MHOTOMYTHbIX YHAaCTKOB
)Kene3HbIX AOPOr C aBTOHOMHOM WS 3/IeKTPUHeCKOnN
TAron nio6oro popga. OHU MOryT paboTtaTb B peXXxume
ABTOMAaTU4EeCKOro ynpaBnieHUs Unv ¢ yrnpaeneHuem

BpPY4HYIO NPU y4acTUU AeXXYPHOro Mo nepeesay.
TMBKASA APXUTEKTYPA

Cuctembl MAMC-E 1 MAMC-3J1 obnagatot rubkomn
ApXMTEKTYPOM 1N MOTYT B3aMMOLENCTBOBATb

c cuctemamu CLUB pasHbIX TUMOB U MOKONIEHUN.

OHU KOHOUTYpUPYIOTCA MO, KOHKPETHbI MPOeKT

B NMpoLiecce N3roToBNeHUs, HO LOMYCKatoT TakxKe
nepekoHPUrypmpoBaHue Ha MecTe, ecJi MeHSIoTCS
YCNOBMS 3KCNyaTaumm. B obe cuctembl MoryT GbiTb
BKJllOYeHbl Nepee3gHble cBeTodopbl, WnarbaymHble
NPUBOfbI, CHETYMKUN OCEN, 3arpaguTesibHble CBETOPOPbI
1 apyroe obopynoBaHue, B TOM Ynciie feNCTBYIOLWEE.
MopacucTemMa 3NeKTPONUTaHUS BKITIOYAET 3aWnTy

paboTbl aBTOMaTUYECKON Nepee3fHOn CUrHanusaumm

B MOJIHOCTbIO aBTOHOMHOM peXMMe B TeyeHne

24 4. Moacncrema ANCTaHUMOHHOTO MOHUTOPUHIa

1 ynpaBrieHWnsi NO3BONSIET OAHOBPEMEHHO KOHTPONIMPOBaTh
[10 BOCbMU Nepee3noB, 060pyAoBaHHbIX anmnapaTypomn
MATIC-E unn MAMNC-3J1, n nerko HTerpnpyeTcs B CUCTEMbI
OMCNeTYepCKOn N CTaHUMOHHOW LeHTpaNm3aumm.

BbICOKWIA YPOBEHb BE3OMACHOCTU U HALEXHOCTU

Cuctema MATC-E (MAMC-3J1) noctpoeHa

KaK GyHKLUMOHaNbHO 6e30nacHbIN MUKPOMPOLLEeCCOPHbIN
KOMMEKC B AByXKaHaIbHOM UCMONHeHUM (BKtoYas
nuTaHue) c anBepcndurUMpoBaHHbIM MO 1 BCTpoeHHOM
noacucTtemMon camoamarHoctukn. Cuctema MANMC-E
cooTBeTcTBYeT eBponenckum (CENELEC SIL4)

U POCCUNCKMM TpeboBaHNSAM Ge30mnacHOCTH.

Annapatypa cuctem MANNC-E n MAIC-3J1 paccuntaHa
Ha camble XXeCTKMe yCIoBMS 3KCrayaTauum, B TOM yucne
B pa3HbIX KNMMaTUYECKNX 30HaX, BKItoYas KpanHui
CeBep. Cnucrema MATC-E moxeT KOMMNNEKTOBaTbCS
pajapamu AJis KOHTPOJs 30HbI Mepee3aa npu noobbIx

OT NepeHanpsXeHul 1 obecrneynBaeT BO3MOXHOCTb MOroAHbIX yCIIOBUAX.
Anc 1 AINC 2 AlnC 8
ABTOMaTUH4yeckoe YenesHopopoXHbIe
Unu py4yHoe nepeesap
CPUA |[(CPUB CPUA ||CPUB ynpaeneHue CPUA ||CPUB
A - ' A - A ' - ' s
0 1 2 3 14 $15 1

Busyanusaums, |
perucTpaums,
ynaneHHoe
ynpaeneHune

EFFF
Co—
0

MocT ueHTpanusauuu

- D,VIaI'HOCTVI"IeCKaﬂ naHenb

CtpykTypa cuctembl MATC-E

EFFF
Co—
0

LleHTp AMCcTaHUUOHHOIO
ynpaBsneHus
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ABTOMATUYECKAA NMEPEE3AHAA CUTHATTN3ALUNA
MATIC Ha 6a3e Mnatdpopmbl 2.0

Cucrema MAIC Ha 6aze Nnatdopmbl 2.0 —
HOBeMLasa MIHHOBaLMOHHasA pa3paboTka
AueusunoHa XAT Npynnbi komnaHun 1520. OHa
MOCTPOEeHa C UCMOoJIb30BaHUEM KOMMNOHEHTOB
poccuiickoro NnpousBoAcTBa. B 6azoBoi
KomnnexkTauum cucrema MAIC Ha 6aze Nnardopmbi
2.0 BbinonHsAeT Bce (hyHKLMUN aBTOMaTUHECKOM
nepeesgHou cMrHanusauuu. Onuvm No3BonaoT
3HA4YUTENIbHO PaclIMPUTb PYHKLMOHA CUCTEMDI

3a cuyet cpencTB poto- n Bupeodpukcauum, CBY-
AaTYMNKOB, paclIMPeHHOMN AUarHOCTUKM, a TaKKe 3a
CYeT YCTaHOBKMU Tabs10 06paTHOro oTcyeTa.

OOMNONHUTENTbHBIE ®YHKL W

e HenpepbIBHbIN aBTOMaTUYECKUIA KOHTPONb
HaNMYMA/OTCYTCTBUA ABVKYLUMXCS N HEMOLABMXHbIX
TPaHCMOPTHbIX CPEACTB B 30HE Nepee3fa.

e ABTOMaTU4eCKOe yrpaBlieHne yCTpoUCTBaMm
3arpagmTenbHON CUrHanu3aumm.

ApX1TEKTypa cucTembl

MATC Ha 6a3e MnaTtdopmsbl 2.0

B pacluMpeHHOon KoHpUrypauum
C peanusauueit [OMONHUTENbHbIX

onuumn \ /

e ABTOMaTuyeckoe GoOpMUPOBaHME CUTHaNa

00 aBapuHOM CMTyauunmn Ha Nepeesge B clyyae
OobHapyXeHUsl HeMoABUXHOIO TPAHCMOPTHOO
cpepcTBa B 30He nepeespa (curHan «MpeaBaputenbHas
TpeBora» npu oTCYyTCTBUM U3BELLEHUS O NPUBINXEHNUN
noesfa u curHan «Tpeeora» Npu HalnM4Mm Takoro
M3BeLLeHUs).

e [epenaya Ha NMOCT AEXYpPHOro onepatopa

1 oTobpaxkeHVe B pealbHOM BpeEMeHU 30HbI Nepee3aa
1 NoAbesaoB, aBTOMaTMYecKas BugeopermcTpaums
CcOObITUN.

e CamoamarHocTuKka u apxXxmBupoBaHune I/IHqJOpMaLI,VII/I

O TEeKyLLEeM COCTOSIHUM annapaTypbl U TEXHUYECKUX
CpencTB nepeespa B peanbHOM BPeEMeEHU.

L] BJ'IOKVIpOBKa nogbemMa 1 BO3BpaT B HMXKHEEe

nonioXXeHne paHee NOAHATbIX 3arpagmTenbHbIX
anemeHTOoB Y3l npy oO6Hapy>XeHUN TPaHCMOPTHOroO
CpeAcTBa B 30He Nepeespaa.

e becnepebonHas paboTa B TeyeHue He MeHee 8 4

B CJlydae OTK/No4YeHUA BHEWHNX NCTOYHNUKOB NMUTaHUA.

ﬂ CBY-patumku (nepepatyvku MPA n npuemHukm MPM)

dll Buigeokamepbl Hapy>KHOW YCTaHOBKM

|Z YcTponcTBa 3arpaxaeHus nepeesga

m LleHTpanbHbIN NpoLeccop

O6BeKTHbIE KOHTPOEpbI

Briok onpepeneHus
<cBO6GOAHOCTM 30HbI
nepeesaa

YBIN

Mepee3saHble MocT pexxypHoro PagmoctaHums
— ycTponcTBa rno nepeesny IZ
BUgeoHabnoaeHNs (nexypHoro
I onepatopa)

Wkad
Ke3n

Lkad ANC

Wkad V3N

| Kananoo6bpasyiowas annaparypa

A apm
onepartopa

Kanan csizu
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CUCTEMbl LWDPPOBOW CBA3 N ONOBELLEHNS
AN XXene3HbIX JOPOr N TOPOACKOro TpaHcnopTa

AviBusunoH XXAT Npynnbi komnaHui 1520 nocraBnser
AJIS MarncrpanbHbIX XXerNe3HbIX fOPOr Y FOPOACKOro
penbcoBOro TpaHcnopTa cucrembl cemeinicTs RAIL
Radio u RAIL Voice, o6ecneunBaiowme udpoByto
TEXHOJIOMMYECKYIO paguOoCBA3b, AUNCTIETYEPCKYIO CBA3b,
rpoMKoOroBopsillee onoseLeHne U Yacohbukawmio.

CUCTEMA LIMDOPOBOW TEXHONOTMYECKOMN
PAOVOCBA3 CTAHOAPTA DMR

CoBpemeHHas cuctemMa nNpogpeccMoHaibHOM MOBUBHOM
pagvoceasu ctaHpapta DMR nossonsiet opraHu3oBatb
3aLMLLEHHYIO CETb TEXHONOTMYECKOW paiMoCBA3M,
KOoTopasi obecneymBaet:
® VHAMBUAyalbHblE, FPYMNMOBbIe U aBapUNHbIE BbI3OBbI,
BO3MOXHOCTb 3a,aHUNS NPNOPUTETOB BbI3OBOB;
® Mepepayy TeKCTOBbIX COODLEHNN;
® Momexo3aluLLeHHyto Nepefayy AaHHbIX
L5 ypaBnsioWwmx U MHGOPMaLMOHHBIX CUCTEM;

ApXMTEKTYpa cMCTEMbl MODUILHOM pagnocBasn ctaHgapta DMR

LleHTp KOMMyTauun EAVIHBIN AUCNeTYEepPCKNii LLIEeHTP

[pyrue npoBogHble
ceTu CBSI3n

[vcnetyep 1

i
!
i
i
!
! Mynst
| TEXHONOrNYecKon i
i
Ipyrue cetn |
!
pafvocBs3n !
i
!

csszm NTC/N MNaHenb

BU3yanusauuun

COPM
npukas N2 645

TexHonornyeckas
ceTb nepepaqn
AaHHbIX

Cepsep undpposoit
Peructpatop o nocet CLIP-01
neperoBopos

P CeTb 6a30BbIX CTAaHLUMIA

IP
Penutep PMY-4

‘ 30Ha OTBETCTBEHHOCTM ancneTtyepa N

30Ha OTBETCTBEHHOCTUN

PaanoctaHumm PagnoctaHummn = Ancnetyepa 1
HOCUMblE = BO3UMbIE =
PHA-500 Q PBA-2500 -

®

0
o

LTI

® LIeHTpaNn30BaHHYIO perncTpaLmio neperoBopos;

® KOHTPO/b MECTOMONOXEHMUA N CKOPOCTU ABUXKEHUS
aboHeHTOB Ha ocHoBe gaHHbIX IMTOHACC n GPS;

® BO3MOXHOCTb O{HOBPEMEHHOW paboThbl B aHAaNOroBOM
M UNPPOBOM peXnMe;

® NCTaHUMOHHbBIN MOHUTOPUHT TEXHUYECKOrO
cocTosiHus obopynoBaHums.

CUCTEMA OUCMNETYEPCKOW CBA3W IP-ATC

IP-ATC Ha nnatdopme «Cypa» —yHMBeEpCanbHOe

pelueHue ans opraH13aumm mMmacluTabmpyemon cetu
NPOU3BOACTBEHHOM CBSI3M C KOMMIEKCOM AOMONHUTENbHBIX
yCnyr, a Takxxe amcneTyepckom TeneoHHOM CBS3N.

3TO — MONIHOCTbIO OTeYeCTBEHHasi pa3paboTKa € BbICOKUM
YypOBHEM MH(POPMALMOHHON Ge30MacHOCTH.

CUCTEMbI TPOMKOTOBOPALLEITO OMOBEWEHNA
N CBA3U

CncremMa rpoMKOroBOPSLLErO OMNOBELLEHNS

n cea3um CANC-MIE noctpoeHa no moaynbHOMY
npuHUMNY 1 obecneynBaeT BbICOKME MTMOKOCTb

M MacwTabupyemMocTb ANs peannsaumm KoHoUrypaumm
pa3Hom cIoXXHOCTU. C ee MOMOLLbIO PyKOBOAUTENN
pa3HOro ypoBHS MONy4aloT yaaNeHHbI onepaTUBHbIN
[OCTynN K NtobbIM 30HaM OMoBeLLEHUS.

Komnnekc Ha 6a3e ycunutenern YMK-4 obecneynBaet
rPOMKOrOBOPSiLLYIO CBfi3b, aBTOMaTU4YeCKOe OrnoBelleHne
nepcoHana B cuctemax 6e30nacHoOCTH, TpaHIALMIO
coobLeHUI ang rpaXxaaH v BbIBOJ TEKCTOBOMN
MHbOPMaLMN Ha SNEKTPOHHbIe Tabro.

CNCTEMA HACOPUKALNN CHM

CYM cny>uT N CoO3aaHUs eAMHOM CUHXPOHU3MPOBAHHOM
CeTU TOYHOrO BpeMeHU Ha 0ObeKTax TPaHCMopTHOM
NHPPACTPYKTYpPbl C BO3MOXHOCTbIO MOIHOrO
pe3epBMpoBaHns 060pyaOBaHMA 1 KaHaNoB CBSA3W. ToOYHOE
BpeMsi oToDpaXkaeTcsl Ha 3/1eKTPOHHbIX Yacax-Tabno

N CTPESIoYHbIX Yacax.
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ONBU3NOH XXAT

CBETOOMNTUYECKWE CBETOOWNOAHDIE CUCTEMDbI
n ceeTodopbl ANA XKene3HbIX JOPOr U MeTPOo

AuneunsnoH XAT lNpynnbl kKomnanum 1520
nocTaBnisieT Hafle)XXHble, AOoNIrOBeYHble

1 3KOHOMMYHbI€ CBETOONTUYECKME CBETOANOAHDbIE
CUCTEMBbI, NpeAHa3Ha4YeHHble [J1A YCTaHOBKN

B rosioBKy cBeTtoopa BMeCTO IMH30BOro
KOMIJ1eKTa C laMrnamMmmv HakanmsaHus. OHu
o6ecneYnBaloT Nopavy KpacHbIX, YKeNnTbiX,
3eneHbIX, CUHUX U JTYHHO-06enbiX CMrHarnoB
MAa4TOBbIX U KapJIMKOBbIX XXeJ1e3HOAOPOXKHbIX
cBetoopoB cemeiicTBa RAIL Signal.

[na MayTOBbIX XXeNle3HOJOPOXHbIX CBETOPOpPOB
BbIMYCKalOTCS CBETOOMNTUYECKME CBETOAMNOAHbIE
cnctembl CCCM200-1 n CCCM200-1Y. icnonHeHune
CCCM200-1Y kpacHoro v lyHHo-6enoro LBeToB
CBeYEHUS C yHUBepPCanbHbIM NMUTaHNEM NMPUMeEHSAETCS
LNSl OTHEN MaYTOBbIX CBETO(POPOB C pe3epBHbIM
3N1eKTPOCHabXeHeM OT MECTHOTO UCTOYHUKA
NMOCTOSAHHOTO TOKa. [Ansl KapIMKOBbIX XeNe3HO[OPOXHbIX
CBETO(OPOB BbIMYCKAIOTCA CBETOOMNTUYECKNE
ceBeToamopgHblie cnctembl CCCK160-1. Bce 3T cuctemsl
COOTBETCTBYIOT TpeboBaHuam FOCT 56057 —2014

n nsrotaesnueatotcs no TY 3185-003-01404314-20009.

OVBU3MOH NPOU3BOAUT MOJIHYIO IMHENKY
KapJINKOBbIX 1 Ma4TOBbIX cBeTOHOPOB, cBeTOHOPOB
Ha MOCTMKax U KoHconax no TY LW 2141 -2009

01151 )XeNne3HOA40POXXHOro TpaHCNopTa, MavToBbIe

M KapnMKOBble Hafi3eMHble CBETOPOPbI M TOHHENbHbIE
cseTtodopbl no TY 3185-007-01404314-2015

415 METPOMNONIMTEHOB CO CBETOOMNTUYECKMMN

CeeToonTu4yeckme cBetoanogHblie cuctemol CCCM200-1/
CCCM200-1Y (cneBa) u CCCK160-1 (crnpaBa)

CBETOAMOAHBIMWN CUCTEMaMM, @ TakKe CBETOAMOAHbIE
yKasaTenu, NpoxekTopbl, bypepHble poHapw,
CBETUNBHUKN U Ipyroe cBeToTexHN4Yeckoe obopyaoBaHue.

Bce meTannunyeckune 4actv cBeTopopoB UMEIOT
LMHKOBOE MOKPbITHE, @ HOHOBbIE LMTbI U KO3bIPbKU
N3roTaBNNBAIOTCA U3 JONFOBEYHOrO YAapONpPOYHOro
MofIMMEpPHOro MaTepurana, YTo CHUXKaET 3aTpaThbl

Ha obcny>kmBaHWe cBeTopopa 1 UCKIoHaeT
HeobXOANMOCTb OKpPALUMBAHUSA B TEYEHME BCEro CPoKa
CNY>XObI.

TexHnyeckune xapaktepuctnkn CCCM200-1/ CCCM200-1Y
n CCCK160-1

Cuna cBeTa Mo ONTUYeCKOM OCK MpuY TeMMepaType
25+10 °C, ans uBeTa cBe4YeHUs, KA;

KpacHoro 2100-6000 1000-3000
XKeNToro 3500-9000 2000-5000
3efieHoro 2100-4500 1300-3000
cuMHero 200-800 150-600
NyHHO-6enoro 2500-5000 1800-3500
HanpskeHue nuTaHWs nepemMeHHoro 12,0 t};é
ToKa Yyactoton 50Ty, (LHeBHOM pexxnm)
(nns CCCM200-1Y — nepemMeHHOTo 9,0%5s

MMM NOCTOSIHHOIO TOKa), B (HOYHOW pexnm)

MoTpebnsiemas MOLWHOCTb, 15
He bonee, BT

CBeTOCpOpr KapnnkKoBble, Ma4TOBbl€ M Ha MOCTUKaX
CO CcBeTOONTUYECKNMU CBETOANOAHBIMU CUCTEMaMU
ONd XXenesaHOAOPOXHOro TpaHcnopTa

|

d
=
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PEJIEMHAS ANMNAPATYPA
anga cncrem JKAT

Kak Ha marncrpanbHbIX U MPOMbILUIEHHbIX
)Kerne3HbIX foporax, Tak U Ha MeTPOornonuTeHax
no-npeXHeMy 3KcrlyaTupyeTca 6Gonbluoe Ynucno
cnctem CLB Ha ocHoBe pene. iluBusmnoH XXAT
Mpynnbil komnaHui 1520 aBnseTca Begywnm
U3roToBUTENEM pefleMHON NpoAyKLUUM ceMmencTBa
RAIL Relay pns >xeneaHogopo)xHomn oTpacnu Poccun
n apyrux ctpaH CHI.

HEMPEPbIBHOE PA3BUTUE
M COBEPLWWEHCTBOBAHME

CneumanucTbl AMBU3NOHA HEMPEPbLIBHO COBEPLLEHCTBYIOT
KOHCTPYKLMM BbIMyCKaeMbIX pene, o6UBasch ynyyweHus
WX 3KCMyaTaLMOHHbIX U TEXHUKO-3KOHOMUYECKUX
nokasaTernen 3a c4eT UCNOJNIb30BaHUS HOBbIX
TEXHUYECKUX PELLEHNI U COBPEMEHHbIX MaTepUanos.

3TO NO3BONSIET MOBLICUTL HAAEXHOCTb U YBENNYUTH CPOK
CNy>x0bl Kak HOBBIX, TaK U 3KCrlyaTUpyeMbix cuctem XXAT.

B anekTpomarHuTHbix pene tuna HMLW n H npnmMeHeHb!
KOHTaKTbl, U3rOTOBJIEHHbIE MO MHHOBALMOHHbIM
TEXHONOrMsAM, 4To obecrneynBaeT coxpaHeHne
3NEKTPUYECKUX U MeXaHNYECKNX XapaKTepUCTUK pene Ha
MPOTSXKEHMUN BCEro CpoKa CyXObl.

B HemTpanbHOM ManorabapuTHOM LWTerncenbHOM pene
Tnna HMLW n3meHeHa dopma nepeknaHOro KOHTaKTa,
YTO MO3BONIUNO UCKITIOUYUTL 3D PEKT YrNOBOro KacaHus
(GpPOHTOBBIX U NEPEKMHbIX KOHTaKTOB. Kpome Toro,
KOMMNaK1 1 MOHTa)KHble MPOBOJA 3TUX pene BbINMONHEHbI C
NPUMeHEeHNEM HEropoyYnx MaTepmarnos.

Pene UBI-KPM1

Pene HMLLU

Opyron npumep — umnynbcHoe pene UBMr-KPM1,
npegHa3sHavyeHHoe s paboTbl B penbCoBbIX LEensx
nepemMeHHoro Toka yactotor 50 1 25Tu. B Hem nmeeTcs
[1Ba repKOHOBbLIX penie (0CHOBHOE 1 pe3epBHOE)

M BCTPOEHHas CXxeMa KOHTPOIS, BbIMONHSAOLWAnA
aBTOMaTM4yecKoe rnepekntoyeHne Ha pe3epBHoe pene
npw oTkase ocHoBHoro. Pene UBIM-KPM1 gononHeHo
TaKXe AMarHoCTUYeCKUM BbIXOAOM TUMA «CYXOM
KOHTaKT», KOTOPbIN pa3MbIKaeTcs Npu Nepexoae

Ha pe3epBHOE repKOHOBOE pene NN HENCMPaBHOCTH

CXeMbl KOHTpOnA.

Pene NBI-KPM1 nony4mno ycuneHHyto 3awmTy

OT NepeHanpsH>KeHNN N HarpeBaTeNbHbIN 3[IEMEHT,
KOTOpPbI/ aBTOMAaTUYECKN BKITIOYAETCS U BbIKJTIOYAETCS
Mojynem KOHTponsa TemnepaTtypbl. Pene 3Toro tuna
CNocobHbl paboTaTh B LUIMPOKOM AuanasoHe TeMneparyp.

WMPOKAS HOMEHKIATYPA PENENHOW NPOAYKLINN

® Bcs NMHeNKa 3N1eKTPOMarHUTHbIX HeMTpanbHbIX pene
Tunos HMLW, AHLW, NMNYLW, KMLL.

e Bcs IMHeNKa 3neKTpoMarHuTHbIX pene tTunos H, A3,
OK3, C5, MNna3y.

e Bcsi IMHENKa aneKTpoMarHuTHbIx pene tunos ACL, KL,
MMLU, CKMP, MNP, AP.

e Bca nuHenka 6nokos 3L, OU-W.P, L-MH.P,
MapLpyTHoro Habopa, 61okoB gelwmndpaTtopa
OA n ayeek TLU.

e /IMnynbCcHble pene C KOHTPOJieEM U pe3epBUPOBaHMNEM
MBr-KPM1.

Pene H-2
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OVBU3NOH XXAT

LUKA®bI, TPAHCIMOPTABE/IbHBIE MOAYIN
N MOBWJIbHbIE KOMMNEKCHI

AnBusuon XXAT Npynnbl komnaHun 1520
OPUEHTUPYETCA Ha NpefoCcTaB/IeHUEe KOMMIEKCHbIX
ycIyr, 4To npeanosiaraeT B TOM YUcCsie NOCTaBKy
3aKa34YMKaM 3aKOH4YEHHbIX TEXHUYECKUX pelueHUn
U cuctem. B accopTmeHT npoayKunn cememncrea
RAIL Housing BxoaaT pa3HOOOpasHble CTaTUBbI,
wkadbi 4na pasmelleHUs obopyaoBaHua

M aKKYMYIATOPHbIX 6aTapeil pe3epBHOro NUTaHUA,
TpaHcnopTabenbHblie MOAYIN U MOBUNbHbIE
KOMIJIeKCbl.

LWWKA®bI BbBICOKOIO KAYECTBA 11 CEPBEPHOIO
N TENEKOMMYHUKALNOHHOIO OBOPYJOBAHWNA

HanonbHble wkadbl B 19-410MMOBOM MCMOAHEHUN
NPUMEHSIOTCA MPenMyLLeCTBEHHO A5 pa3MeLleHns
MUKPOMPOLLeCCOPHON 1 penerHon annapaTtypbl XKAT,
CpefcTB CBSI3U U cepBepHOro obopynoBaHusi. OHU UMetoT
CBapHOW KapKac, AOMYCKaloT UCMONHEHME B HECKOTbKMX
cekumsx (8o YeTblpex) U paccynTaHbl Ha Harpysky

00 1500 kr. BO3MOXXHO MpuMeHeHme CbeMHbIX

N HECbEMHBIX NaHenen 1 aBepen, NpuyemM aBepu MoryT
ObITb FYXMMMU, C OCTeKIeHMeM 1 Nepdopaumen 85%.

Yno6HbIV Kpenexx 6OKOBbLIX MaHenen no3eosnser
onepaTMBHO AEMOHTUPOBATL MX A4S BbICTpOro gocryna
3KCMNyaTaLUMOHHOrO NepcoHana Kk 0bopyfoBaHuio.
BHYTpeHHWe 3neMeHTbI WKada OCHaLLEeHbl 3a3eMileHneM,
BO3MOXHa KOMMeKTaums Wwrkados KabenbHbIMM
opraHamsepamu, BEHTUASATOPHbIMU NaHeNnsiMu

1 Bnokamu pacrnpegeneHns nuTaHus.

LWkadbl npounsBoacTea AnsusmoHa XXAT pynnbl komnanum 1520

Tepmowkadbl B aHTMBaHAANbHOM Kopryce
npegHasHa4vyeHbl ANs TeNTeKOMMYHMKaLNOHHOIO
obopyfoBaHMs U CUCTEM aBTOMATUKU U CBA3U. ITU
WKadbl ycTaHaBAMBAIOT Ha OTKPbITbIX MAOWA[AKaX.
OHU MMeloT cTerneHb 3awmThl IP58, obopyaoBaHbI
cMcTeMamMm KOHANLMOHUPOBAHUA, NOXapOTYyLIEeHNS
M MOHUTOPUHra cocToaHUA. TepmoLuKadsbl
paccuynTaHbl Ha paboTy B CypOBbIX KNTMMATUYECKUX
YCNOBUSIX.

TPAHCIMOPTABE/TbHbIE MOAYNN NN MOBWUJ1bHbBIE
KOMTINEKCbI

MoOunbHbIE KOMMIIEKChI BKITIOHAIOT B ce0s cekumum

Ha ba3e GNOK-KOHTEMHEPOB, B KOTOPbIX pa3MeLlaeTcs
obopynoBaHue XXAT n cBsizn. VIx KOMNNeKTyoT

BCEMU HEODXOANMbBIMU YCTPONCTBAMU OTOMNEHUS,
KOHANLMOHMPOBAHNSA N BEHTUNALMUN, pe3ePBHOIO
3N1eKTPOCHAOXEHUS U T. .

OnBun3unoH XXAT lpynnbl koMnaHui 1520 BbINycKaeT,

B YaCTHOCTW, MOOUIIbHbIE KOMMIEKChI:

® MOCTOBOro 060pyaOBaHUS CUCTEM LIeHTpanm3aumy;

e 060pyAOBaHUS aBTOGNOKMPOBKU 1M aBTOMAaTUYECKMX
GNOK-MOCTOB AJif Y4aCTKOB MOJlyaBTOMATUYECKON
GNOKUPOBKY;

® repee3gHoON CMrHanusaumm;

® nepeABUXHbIX MOCTOB yNpaBieHus AN KanuTanbHOro
peMOHTa MyTN, KOHTAaKTHOW CeTU N aBTOBNOKUPOBKU.

TpaHcnopTabenbHbI MOAyNb
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KOMNNEKCHAA CUCTEMA VYIMTPABJIEHNA
OBVKeHMeM noe3nos ans TpPaHCMOHIONbCKOMU
MarncTpanmu

B 2015 rogy komnanum AuensmoHa XXAT pynnbl KOMAAHWUN
1520 BbIMrpany MeXxayHapoaHbI TeHAep Mo NPOeKTy
MopepHusaumm cuctem CLB 1 ¢Bsi3n Ha TPaHCMOHIONIbCKOM
MarmcTpanu npoTsxeHHoOcTbo 1111kKm ¢ 68 ctaHuuAMMN.
OHM NpeanoXunv KOMIieKCHoe TEXHUYEeCKoe pelLleHne,
KOTOpOE He TONbKO MO3BONUIIO YNOXMUTBLCA B paMKM
OropyKeTa, HO M BO MHOIOM MPEBOCXOAMIIO 3aJlaHHble
3aKa34MKOM TeXHOJIormyeckme napameTpbi.

3TOT MacWTabHbIN NPOEKT peann3oBaH B PpEKOPAHO
KOpOTKMe CPOKM — MeHee YyeM Yepes 3,5 roga nocne
Hayana paboT KOMMNEKCHYIO CUCTEMY yrpaBreHus
LABVKEHWEM MOe340B BBENW B 3KCMyaTaLmio.

KTHOYEBBIE KOMMOHEHTbI KOMMIEKCHOM
CUCTEMbI

e PenelHble 06beKTHblE KOHTponnepbl RUVIO
M CUCTEMBI cHeTa OCen Ha CTaHUMAX — AN MHTerpaumm
YCTPOWCTB peNenHom LeHTpannsaumm B LMdpoBsyio
cpeny KOMMNEKCHOM CUCTEMbI U KOHTPOIS NpUObITUS
Nnoe3foB Ha CTaHLMW.

e C/UCTeMa UHTePBaNbHOMO PerynnpoBaHns ABUXEHUS
noesgoB CUPAMN-E c nepepnaven nHpopmaumnm
MeXxay LleHTpamMu pagrMobnoKMPOBKU Ha OMOPHbIX
CTaHUMSX 1 BOPTOBBIMU CUCTEMaMM Be30MacHOCTH
BCB-E yepe3 undpoByto ceTb pagnocBa3n cTaHgapTa

ApXUTEKTYpa KOMTMIEKCHOM CUCTEMBbI ypaBneHUs ABVKEHNEM NOe3A0B Ansl TPaHCMOHIONIbCKOM MarncTpanm

NapxaH ELLAAY YnaH-baTop CaiHwWaHA,
cnpPan-e Mnu-e cnean-e Avcnetyepckan ueHTpanusauua [L-E MIMNLU-E cnean-eE Mnu-e
LenTp LleHTpanbHbIn LenTp AHL aHL aHL APM  MoBuAbHbI LieHTpanbHbIn LenTp LleHTpanbHbIn
paavio- npoteccop paavio- Koyr 1 Koyr 2 Kovrm  WH MK npoueccop paavio- npoteccop
6nokmpoBku GnokunpoBku py py Py : : GnokunpoBku
RBC RBC ol ol ol RBC

MNepBuyHas umdposas ceTb CBA3N

PeneiiHbie OK
RUVIO

PeneiiHbie OK
RUVIO cyeta

oceit

PeneiiHble OK
RUVIO

MoABUXHbBIN
BnoK-y4acTok

CyuwiecTsytowas CyuwectBytowas Cyuwiectsytowias
ou ou ) _ TTTTTTTTTe ) ) oy
P - ", B — T,
-o0—oO0—----- —O0—O0—-------- —O—— - —O—-------- —O0—
Xont Cyx3-batop HapxaH | OapxaH Il Ynau-batop CalHwaHp, 3ambiH-Yya3



13520

ONBU3NOH XXAT

EAnHBIN gncneTyepckmii LLeHTP ynpaBieHns ABUXeHNeM noe3fos TpaHCMOHIONIbCKOM MarncTpanm

TETRA. CeTb TETRA cny>XuT Takxxe Ans opraHusaumun
TEXHONOrMYeCKon CBA3M Ha YnaH-baTopckom xenesHomn
Jopore.

e Tpu ueHTpanbHbIX Npoueccopa MIL-E Ha onopHbIx
CTaHUMSAX ANs peanu3aumm 3aBUCUMOCTEN, CBSI3aHHbIX
C perynMpoBaHNeM ABMKEHMSA BCEX MOE3[0B
Ha neperoHax, Bkytoyas noesna 6e3 bCh-E.

e Cuctema gucnetyepckomn ueHTpanmsauum JU-E B EALY,
obecneynBaloLLas KOHLEHTpaLMIO yripaBneHus BCcen
MarucTtpansto B YnaH-batope.

Bce 3TV KOMMOHEHTbI XOpOoLLO ONpoboBaHbI U yCNewHo
3KkcnnyaTupytotcs B Poccnn, KasaxcraHe, apyrnx ctpaHax
CHTI v BanTun. B pamkax MOHIoNIbCKOro NpoeKTa OHU
BriepBble 0ObeMHEHbI B €0MHYIO KOMIUIEKCHYIO CUCTEMY.

Ons noe3poB, 060pynoBaHHbIX 6OPTOBLIMMK

cuctemamm 6esonacHoct BCB-E, aBnxeHne
perynupyeTcsi NOABUXHbIMW ONoK-y4acTkaMu B pacyeTe
Ha XBOCT BNepeaMmayLero noesaa, a ans noesgos,

He obopyaoBaHHbIX BCB-E, coxpaHseTcs TPaANLIMOHHBIN
peXuM, NP1 KOTOPOM Ha NeperoHe MOXeT HaXxoAnTbCs
TOJIbKO OAWH Noe3g.

B coctaB cuctembl CUPANM-E Ha TpaHCMOHIronbCKom
MarucTpanu BXxogasaT:
® TpW LEeHTpa paarMobNOKMPOBKM, PACNOIOXEHHble
B flapxaHe, YnaH-batope 1 CavHwaHze;
® yCTaHOBJIEHHbIE Ha MYTU MEXAyY pefibcamMu penepHble
JaTymKy (banucel) ans KoppekLmm JaHHbIX

0 MECTOMOJIOXKEHMM Moe34a, NoJly4eHHbIX GOPTOBLIMM
CpeacTBamMun 0JoMeTpuy;

e OopToBble ycTponcTBa besonacHoctu 6CB-E
1 BOPTOBbIE CUCTEMbI KOHTPOJIS LLENIOCTHOCTU Moe3aa
cKkun.

HAPALLVBAHWE NPOMYCKHOW CMOCOBHOCTU
5E3 HOBbIX MHBECTULIIA B UHOPACTPYKTYPY

Ba>XHbIM OCTOMHCTBOM KOMINIEKCHOM CUCTEMBI

Ha TPaHCMOHIONbCKOW MarnucTpanu siBnseTcs
BO3MOXHOCTb HapalMBaTb NPOMYCKHYO CNOCOOHOCTh
JIMHUM TOJIbKO 3@ CYET paclUMpeEHUsi Napka NOKOMOTUBOB,
obopynoBaHHbIX 6OPTOBLIMU CCTeMaMK De30MacHOCTU
BCB-E, n koHueHTpaunu nokomoTneos ¢ bCb-E

Ha Tex yyacTKax, rae TpebyeTca MakcMMarnbHas
nponyckHas cnocobHOCTb. [pUY 3TOM He HYXXHbI
Kakne-nnmbo HoBble MHBECTULMN B MHDPACTPYKTYPY
YCTPOWCTB XKeJIe3HOLOPOXHOM aBTOMaTUKU. Taknm
obpasom, NponyckHas cnocobHOCTb MarncTpanu dyaet
YBENUYNBATLCS B COOTBETCTBUM C POCTOM NOTPEeOHOCTU
B NMepeBoO3Kax, YTO CocobCTByeT CKopelnLuen
OKYMaeMOCTN KOMMJIEKCHOM CUCTEMBI.

BHeapeHue KOMMMIEeKCHOM CUCTEeMBbI YrpaBfieHus
IABVKEHMEeM Noe3aoB Ha TPaHCMOHIONbCKOW MarncTpanm
NMO3BONUIIO YCMELHO OCBOUTbL BO3POCLINN 0ObeM
TPaH3UTHbIX NepeBO30K, OOYCNOBNEHHbIV B TOM

yncne yBesiMdeHUeM Ymcsia KOHTeHepHbIX Noe3oB

Ha HanpaBneHuu Kntan — EBpona.
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MWNKPOMPOLUECCOPHbIE N TUBPUOHbLIE CUCTEMDbI
ueHTpanusauun MIU-3J1 v PMLU-3J1 ana meTpo

MuoronetHee napTtHepcTBo [lnBnsnoHa XXAT lNpynnbi
KomrnaHun 1520 ¢ MockoBCKMM METpOMOoJIMTEHOM
BbILLJIO HA HOBbIV YpOBeHb, KOraa B anperne

2021 roga B anekTpopeno «Cokon» (57 crpenok)
Obina ycnewHo BBeeHa B 3KCslyaTaLuio
MIL-2J1 — nepBas cucteMa MUKpPONpPOoLLeCCOPHOMN
LeHTpanusauum B CToIM4YHOM MmeTpo. B 2023 roay
cncrtembl MIL-3J1 nycTvnm Ha BcexX CTaHLMAX
KonbueBoun nuHnn MoOCKOBCKOro MeTpononureHa
u B anekTpopgeno «Hmkeropoackoe» bonbwon
KOJbLLeBOM IVHUM.

ML AN METPO: MAKCUMAJIbHbIV YPOBEHb
FTOTOBHOCTU

BecrnepeboliHoe fBMXeHME MNOE3A0B C NpeAeNbHO
MasibiIMV MHTepBanamu NOMyTHOrO c/lefOBaHMS,
XapaktepHbiMu Ansi MOCKOBCKOro MeTpornonmTeHa,
npwv 6onbLIOM NaccaXxmnponoToke caMo no cebe
aBnaeTcs pakTopom GesonacHocTu. Mo3Tomy
apxutektypa MIML-3J1 ana meTpononnTeHoB
paccinTaHa Ha obecriedeHne MaKcMManbHOrO YpPOBHS
rOTOBHOCTM 3a CYET ropsiyero pe3epBMpoOBaHNS BCeX
€e KOMMOHEHTOB, BK/toYas OObeKTHbIE KOHTPOMNEpbI.

MHemocxema cTaHumMmM Ha akpaHe APM ACLIM

Mpw BbIXOAE U3 CTPOSI OCHOBHOIO OOBLEKTHOIO
KOHTponnepa nepekntoyeHme Ha pe3epBHbIN
ocylecTBnAeTc aBToMaTmnyeckn. PesepsmpoBaHue
npeaycMoTpPeHO Takxe Ans LeHTpanbHOoro npoueccopa
MTLL-3J1, Bcero KOMMyHMKaLMOHHOTO obopynoBaHus
1 aBTOMaTU3MPOBaHHbIX paboymx mect APM.

B cBAA31 C BbICOKOW 3aMblIeHHOCTbIO TOHHENEN

13-3a ABumxeHuns noesnos B MIML-3J1 ncnonesytotca
LleHTpasbHble NpoLEeccopbl C NacCUBHBIMU CUCTEMAMM
OXJIAXAEHWs, CneLmanbHo paspaboTaHHble ANs TSXXeNbIX
YCNOBUMM 3KCMNyaTaLmm.

B kauyecTBe NopcncTeMbl MHTEPBANbHOIO PErynMpoBaHns
B MIL-3J1 ans MockoBckoro metpononnTeHa
NpUMeHSIOTCA LMPPOBbIE MOAYN KOHTPONSA PefbCOBbIX
uenen LM KPLI-M, ynpaBnsiemble No nporpaMMHOMY
CTbIKy. JTornka paboTbl JaHHON NOACUCTEMBI
peanu3oBaHa LueHTpanbHbiM npoueccopom ML, yto
[EMOHCTPUPYET ee NpenMyLLEeCTBa B OTHOLLEHUN
BO3MOXHOCTEN rMbKoro KOHPUrypmpoBaHus.

Mopynun reHepupyioT 1 TPaHCINPYIOT B PeNbCoBble
Lenu Koabl, HeobxoauMble Ans 3KCMayaTUpyeMomn

Ha MeTpononnTeHe bopToBon cuctembl APC-AJC.

Cncrema APC-AJIC no3sonsieT perynnposaTh ABUXeHne
noesaoB Mpu MOMOLLY KOPOTKUX BIIOK-y4aCTKOB,

Ha KoTopble pa3buTt orpaxpaemolii cBeTodbopamm
TPaAVLMOHHBIN BNOK-Yy4aCcTOK aBTOONOKNPOBKMY.
MalMHUCT Npy 3TOM PYKOBOACTBYETCSA CUMHaNbHbIMU
nokasaHusiMu B KabunHe ynpaBneHus, orpaHuyeHue
CKOPOCTU [BMXKEHWNA MPOUNCXOAUT aBTOMAaTUYECKN

B 3aBUCMMOCTM OT NOE3HON CUTYyaL K.
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ypOBeHb aAvcneTyepckoro YPOBeHb ornepatTuBHOrro yrnpassieHUA N KOHTponsa
ynpaBJ/ieHUA U KOHTpona

APM ynanexHoro ABTOMaTU3MpPOBaHHbIe paboyne MecTa llllll mmm |1|1
MOHUTOPUHra APM AL,

AeXypHOro No NocTy LeHTpanM3aumnm
|1|1 |1|1 (ocHOBHOE U pesepeHOe APM),
APM LWWH v gp. 0 o o
0 0 CepBepbl (OCHOBHOM 1 pe3epBHbIii) e |

L‘KCI‘IK-BJ‘I: f
2
i
LieHTpanbHbIA Npoueccop
LeHTpanm3sauum

1 T Cucrema nepefadu gaHHbIX

YpOBeHb CUCTEMbI 0GbLEKTHBIX KOHTPOSINIEPOB ObbeKTHble KOHTposiepbl ML, Onums: 06bEKTHbIE KOHTPOSEPbI
[LNS YBA3KM C KOMMOHEHTaMM npexHen dL

CurHanbHble OObeKTHbIE KOHTPONEpbI
CTpenoyHble 06BbEKTHbIE KOHTPONNEPSI
PeneliHble 0ObeKTHbIE KOHTpPONNEpbI

OObeKTHble KOHTpONnepbl CUCTEMbI CHETa ocen

¢
L

B HOBOM MyTE€BOM pa3BUTUMN OObEKTHbIE KOHTPOMEpPbI
HanpsAMyto ynpasnsioT HaNoNbHbIMW YCTPONCTBaMM
Onuus: B CyLLECTBYIOLLEM NYTEBOM Pa3BUTUN HaMOSNbHbIE
yCcTponcTBa nogkntoyeHsl k ML, Yepes peneiHble

6M0KM NCMONHUTENBHOM FPyMMbl NpeXxHen L Hosoe nyteBoe passutme WcnonHutenbHas rpynna
=S &
) = >~ =Y
HanonbHble ycTponcrea .
PenbcoBble PenenHo- CeeTodopbl CrpenoyHsble 3BOHKM MapLupyTHble
uenu KOHTaKTHble npuBofbl yKasaTenu
yCTponcTBa

KCMK-311 KomnnekcHasi cuctema rosbileHust Kubep3almieHHoOCT
CrpykTypHas cxema cuctembl MIML-3J1 c onumoHanbHbIMM TEXHUYECKOe pelleHne peannsoBaHo Ha KonbLeBomn

KOMMOHEHTaMM rUBPVAHON LieHTpanM3aLnm AMHUM MOCKOBCKOTo MeTpornonuTeHa) v 3bdpekTUBHYIO

YBSI3KY CO CM@XHbIMW peneriHbIMU CcTEMaMU Yepes
MIMLU-3J1 nocTpoeHa Ha oTe4eCcTBEHHOM annapaTHoOu KOHTpOnnepbl, NoAKoYaeMble MO BOJIOKOHHO-
nnatpopme 1 4ONONHEHA KOMMNEKCHON CUCTEMOM ONTUYECKOW NMNHUU CBSI3U.
noBbIWeHNs Knbep3awmweHHocTn KCMK-3J1, koTopast
COCTOUT M3 YCTPONCTBa KNbepbesonacHOro MOHMTOPUHIa TMBPUOHBIE CUCTEMbl — 3D ®EKTVBHbIV MEPEXOL,
M CEHCOpa aHanmsa ceTeBoro Tpaduka cucTemMbl. ITOT K LN®POBbIM TEXHONTOTUAM
CeHCOop pacrno3HaeT NOMNbITKMU HECAHKLMOHNPOBAHHOIO

NoAKMoYeHUs K BHYTPEHHEN CETU CUCTEMBI. MmbpuaHas cuctema PILL-3J1 no3BonsieT peKOHCTpynpoBaTh
3NEKTPOAENO U CTaHLMW MeTpornonuTeHa 6e3 ocTaHOBKM

B cuctreme MILU-3J1 gns meTpo peannsoBaHbl GyHKLUM OBUKEHUS NOe340B, MOBbICUTb HAAEXXHOCTb 3a CYeT

pPerynmpoBKN 1 KOHTPOA ANeKTPUYECKMX NapamMeTpoB pe3epBUpOBaHUSA annapaTtypbl U obecneynTb aHann3

CTpenok, ceeTohopoB 1 penbCoBbIX Liernen Yepes W apX1BaLMIO CBeIEHUI O NOE3AHOM CUTYaLMK

nHTepdenc paboyero mecra anekTpomexaHnka APM LUH. 1 eNCTBUSX onepaTopa. B ganbHenwem BO3MOXeH

STV faHHbIe apXMBUPYIOTCS, YTO NMO3BONSET ONEepaTUBHO MOMHbIN Nepexos Ha MUKPOMPOLLECCOPHYHIO TEXHUKY

HaXOAWUTb HEUCMPABHOCTU U NPY HeObXoAMMOCTH C COXpaHeHMEeM yxe cAenaHHbIX MHBECTULUN.

B 3KCTPEHHbIX Clly4asx NpoBOAUTbL TpebyeMble U3MEHEHUS

XapaKTePUCTUK NMUTAHUS HaMOJbHbIX YCTPOMCTB. B anekTpogeno «Y3bekuctaH» MeTponosiMteHa TalkeHTa
BHeapseTcss KOMOMHUPOBAHHbIN BapuaHT cuctem ML,

ApxutekTypa MIMLU-3J1 ponyckaeT Takxxe co3gaHue u PML c ynpaBneHnem ¢ eguHOro aBToMaTu3npoBaHHOIo

MYSBTUCTAHLMOHHbBIX CUCTEM LieHTpanm3auum (takoe pabouero mecTa.
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MWKPOMPOLECCOPHAA CUCTEMA MHTEPBAJIbHOIO
perynupoBaHua aesmxeHunsa noesgos CAP I ana metpo

LindpoBas MukponpoLeccopHas cmcremMma
WHTepBasnbHOro perynmpoBaHus ABMXEeHUA Noe3[oB
(CUP ON) Ha Gase moayneil KOHTPONS penbCcoBbIX
uenei LM KPL}-M — uHHOBaLMOHHanA pa3paboTka
KOMMaHuu «CTanb3Hepro», BXoasilen B COCTaB
AuBusunoHa XXAT Npynnbi komnaHun 1520. Cuctema
obecneumBaeT 6e30MNacHOCTb ABVMXEHUS NOE30B

Ha rneperoHax u cTaHUMAX, 060pyAOBaHHbIX
TOHaJIbHbIMU peJyibCOBbIMU LlenaMm

C LileHTpanu3oBaHHbIM pa3melleHueM annaparypbl.

CWP [l c kogMpoBaHMeM TOHamNbHbIX PeNbCOBbIX

uenen yactotammn APC-AJIC yxke ycneLwHo BHeapeHa

Ha 64 ctaHuusax MockoBcKOro u TalLKeHTCKOro
METPOMONNTEHOB, Iie MOATBEPANIIA BbICOKMI YPOBEHb
HafeXHOCTU 1 Be3onacHOCTU. Ta cMcTEMA ABNISETCS
caMoCTOATeNbHbIM annapaTHO-MPOrpaMMHbIM peLleHneM,
($YHKLIMM KOTOPOTrO CKOHLEHTPUPOBaHbI Ha MHTEPBaIbHOM
perynmpoBaHnU ABMKEHUS NOe3[0B KakK Ha OTAeNbHbIX
CTaHUMsIX, TaK M B MacwTabe NMHUU METPO.

CrpykTypa cuctembl CUP Al

YBA3Ka C BbIWECTOAWMMN
cucTteMmamMmm

APM LUH D'Z
e |
9

o penerHoMy unu uMdpoBomy
VHTEpdency

YpoBeHb JIOrMKu
cup an

t

Moaynun UM KPL-M
OB6beKTHbIE KOHTPOEPb! AUCKPETHbIE

YpoBeHb UCMONHUTENbHBIX YCTPOMCTB .

: .
11
. . . .

YPOBeHb KOMMJIeKCHOM 3alyMTbl OT nepeHanmeeHvu?l
U conpsXkeHus € HanoJibHbIMU ycrpoﬁchaMM

YCTpPONCTBO BBOAHO-3aLUUTHOE

: s g :

-O—
-~
HanonbHbie .
- PenbcoBble PenenHo-
ycTpomncTBa
uenun KOHTaKTHble

ycTponcTBa

MOAYTbHOCTb 1 BO3SMOXHOCTU
KOHO®UTYPNPOBAHNA

Cucremy CUP AN otnunyaioT rubkas MofynbHasi CTpyKTypa

M LWWMPOKME BO3MOXXHOCTU KOHPUIYpUpOBaHUA

B 3aBMCUMOCTM OT NOTPebHOCTEN METPOMNOIUTEHA:

® ocHoBHas koHburypaums CUP AN npegycmaTpuBaeT
BKJ/IIOYEHME B COCTaB CUCTEMbI LLIEHTPanbHOro
BbIYMCINTENIBHOIO MOAYNS, KOTOPbIM peanusyeT
NOrNKY MHTEPBaNbHOIo perynnpoBaHus,
ynpaenset mogynsamu LLM KPL-M n obecneunBaet
JAMarHOCTUKY M OTODpaxeHne COCTOSIHUS CUCTEMDBI
Ha APM LLUH, a TakxXe yBA3KY C BbILLECTOALWMMM
MUKPOMPOLLECCOPHBIMU U penemHbIMU CUCTEMaMK
LeHTpanu3aummn 1 aBTobNoKMpoBKN. laHHas
KOHUrypaLuma aBNseTcs roToBbIM pelleHnemM
C MakcMMarnbHbIM ObicTpofencTBMeM. Takas
CWP AN BHepapeHa Ha bonbluon KonbLEBOM NUHUN
MoOCKOBCKOro MeTpononnuTeHa;

® VHTerpmpoBaHHas koHdurypauusa CUP O, npu
KOTOPOU Normka MHTepBanbHOro perynupoBaHus
oTpabaTbiBaeTca NporpaMMHbIM obecneyeHrem
LeHTpanbHOro npoLeccopa BbiwecToswen ML,
K KOTopon nogkitoyeHbl mogynu LM KPL-M.
[aHHoe pelueHne no3sonsieT BctpamaTe CUP A6
B cyuecTBytowme cuctembl MIL, He3aBUCUMO OT X
npousBoauTens. Takon BapuaHT CUP O npumeHsieTcs
Ha KonbLeBon NMMHUN MOCKOBCKOFO METPOMONIUTEHA.

Mpw BHegpeHun CUP A1 B pamkax MofgepHU3aLumnm

VN HOBOTO CTPOUTENBLCTBA MMEETCS BO3MOXHOCTb Ha
nepBOM 3Tare yBsi3aTb e C peNenHbIMU CUMCTEMaMM
aBTOMAaTMKM, KOTOPbIE B AalNbHENLLEM MOXHO

C MMHMManbHbIMM 3aTpaTaMn TpaHchOpMMpPOBaTb

B MIML. Ons 3Toro fOCTaTo4YHO AEMOHTUPOBATL pefienHoe
obopynoBaHue, L0OaBUTb OOLEKTHLIE KOHTPONEPbI
MML-CM 1 06HOBUTL MporpaMMHoe obecrneyeHne

B AApax NOrvkKn n smusyanmsaumio Ha APM.

B cncTeme peanuvsoBaHbl GyHKLMM aBTOMATUYECKOM
CaMoAMarHoCTUKM € nepepayen AaHHbIX O COCTOSAHUN
B ANarHOCTUYECKUI LEHTP.
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ABTOMATWU3NPOBAHHAA CNCTEMA
AVNCMNETYEPCKOIO YNPABJNEHNA OBMXXEHWNEM
noe3gos metpo ACAY ONM «Ounanor»

ACLY ANM «Aunanor» [iususuoHa XXAT Npynnbi
KomnaHun 1520 ob6ecneumnBaet 3peKTUBHOE
aBTOMAaTU3MpPOBaHHOE AUcCNeTYepCcKoe ynpaBieHue
ABMKEHUEM Nnoe3f0B Ha MeTpononuTeHax

U B APYIrUX CUCTEMAaX FOPOACKOro TpaHcrnopra.

BbICOKWE NMOKA3ATEJI BE3OMNACHOCTHU
M HAJEXHOCTU

DyHKUMOHanbHasi 6e30MacHOCTb CUCTEMbI COOTBETCTBYET
YKeCTKMM TpeboBaHMsM, NpeabsBASEMbIM

Ha MeTpononuTeHax. [Jns NoBbILeHWs HaAEeXHOCTN

B CUCTEME UCMOb3YeTCs NCKITIOYNTENTBHO annapaTtypa
NPOMBILLIEHHOrO Ha3Ha4YeHWs, a BCe OCHOBHbIE
KOMMOHEHTbI pe3epB1pyIoTcs. Bce KpuTMYECckn BaxKHble
annapartHble Y MporpaMMHble cpeficTBa pa3paboTaHbl B
Poccumn. Ocoboe BHUMaHWe yaeneHo MHGOpMaLNOHHOM
6esonacHoctv ACAY ONM «[unanor» — B Hen
peanu3oBaHbl cneunanbHbie Mepbl Mo 3awuTe
nepefaBaeMbIxX TelerpamMmm OT UCKaXXEHUN U NMOAMEHBI,
NPUMEHSIOTCS BCTPOEHHbIE CPeACTBa 3alUMThI,
ceptnpmumpoBaHHble ®CTIK onepaunoHHbIE CUCTEMBI
N MeXceTeBble 3KpaHbl.

ACAOY ONMM «[Ananor» pa3sepHyTa Ha Ceprenmickomn

1 KonbueBon nMHUAX TalKEHTCKOro METPOMNONUTEHa, rae
K Hen nogkntodeHbl cuctembl MIML-CM. Ha MockoBckom
MeTpOMoSIUTEHE B paMKax OMbITHOWN 3KCnayaTaumum

ACLY ONM «Ananor» obecneuynBaeT gucneTyepckoe
yrnpaBneHue ctaHumen «Tponapéeo», 000pyLoBaHHOM

dearmeHT MHemocxeMbl COKOJIbHUYECKON NMUHNU

cnctemort MMU-3J1, M AMcneT4epckmMii KOHTPONb BCeX
ctaHumm CokonbHUYeckom nuHmun. MMNU-3J1 u MMLU-CM
yBsizaHbl ¢ ACOY ANM «[dnanor» yepes LMPpoBOK CTbIK.

e T S S G s e el ne e e, Sl

3

OTobOparkeHne rpadmka ABUXKEHUS NOe3[0B

MPEMMYLLECTBA ACAY AMNM «ANANON»

YnyyweHue nokasaTesien BbINOAHEHUS
niaHoBOro rpaduvka ABMXKEHUS NOE30B 3a cHeT
pacwmpeHnsi NHGOPMaLIMOHHbIX, KOHTPOJIbHbIX
W AUArHOCTUYECKUX PYHKLMN.

Bbicokas onepaTMBHOCTb yripaBneHus

M KOMOPTHbIE YyCNOBUA TpyAa ANCNETYEPCKOro
nepcoHana.

CoBpeMEeHHbIN, YAOOHbIN U UHTYUTUBHO
MOHATHBIN NHTePdENC NONb30BaTENS.
CHMXeHWe 3KCnyaTauMoHHbIX 3aTpaT 3a cHeT
NPUMeHEeHNS annapaTypbl NOBbILLEHHOMN
HaAEeXHOCTW, ONTUMU3aLMKN NPOLLECCOB,
COKpaLLeHMS 3HEProeMKOCTW annapartypbl.
Peanusauunsa pexxnmoB «CoBeTYNK»

n «ABTOAUCMIETYEPY.

COBMeCTUMOCTb C JIoObIMU cUcTEMaMu
CTAaHUMOHHOTO YPOBHS (pefnienHbIMK, penerHo-
NPOLLECCOPHBIMU, MUKPOMPOLLECCOPHBLIMMY).
WHTennekTyanbHbIM rpadmK MCNONHEHHOIO
OBWXEHUSA C PYHKLMAMM NPOrHo3a ero
ONTUManbHOM KOPPEKTUPOBKM B Cllyyae
BbISIBNIEHWSI OTKNOHEHWI OT NNaHOBOrO rpaduka.
HeorpaHuyeHHoe YncNio 0OBLEKTOB yrpaBneHu s
M KOHTpOnNS.

Bbicokasi dyHKUMOHanbHas n UHGOpMaLMOHHas
Be3onacHoCTb.
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ABTOMATU3NPOBAHHAA CUCTEMA KOMMNJIEKCHOIO
YNPABJTEHA OBMXXEHWEM BATOHOB TPAMBASA
ACKY OBT

B pOCCI/II7ICKI/IX ropoaax akKTMBHO CTpPOAATCA HOBble

N MmoaepHU3UPYIOTCA cyujecTByloLMe ceTU TpamMmBas.

Ans nx acpeKTUBHON 1 Ge30nacHOM SKCMNIyaTauum
Heo6XxoAuMa aBTOMAaTU3aUusa ynpaBneHvs

Ha HN30BOM YPOBHE C Nocsieayowmnm BKIIOYeHueM
TpamBas B €QUHYIO0 JKOCUCTEMY YrNpaBrieHNsA
ropoacKknmM o6 ecTBeHHbIM TPaHCMOPTOM.

B coTpynHuyecTBe ¢ NpeanpusTUAMN rOPOACKOro
penbcoBOro TpaHCnopTa KpynHENLWMNX MEranonmcoB
Poccum meunanoH XAT Ipyninbl komnaHuin 1520
pa3spaboTan 1 BHegpsieT aBTOMaTU3MPOBaHHYIO CUCTEMY

KOMMOHEHTbI ACKY ABT

MHHOBaLMOHHBIN CTPENOYHbI MPUBOL, B Pa3HbIX
BapMaHTax UCMONHEHMs ANs NOObIX YCIOBUI
aKCnnyaTauuu.

Lkad ynpaBneHns TpaMBanHOM aBTOMaTUKOM

B pa3HbIX BapMaHTax UCMOJIHEHUS, B TOM Yuncie

C UHTErpUpPOBaHHbLIM 06OrpPeBOM CTPENIOYHOTo
nepeBoja.

e lllkad ynpaBneHusi HU3KOBONLTHLIM 0GOrpeBoM.
CBeTOPOPHbIN yKa3aTesNb MONOXEHWUS
CTpenoYyHoro nepesoaa.

Cuctema ynpaeneHus TpaMBaHOM aBTOMaTUKOM
no paguokaHany.

Komnnekc paaMosanekTpoHHOW MAEHTUPUKALUN
TpamBasi.

KOMMNEKCHOTO ynpaBneHus ABUXEHMEM BaroHOB TpamBas
ACKY OBT. Cucrema ACKY BT 13 kabuHbl BoguTens
yrnpaBnsieT No pagnokKaHasny cTpenoYHsIMu NepeBogamm

M KOHTPOMMPYET UX MOSTIOXEHWNE, YTO NO3BONSET NOBbLICUTH
CKOpOCTb NPOCNefoBaHNS CTPENOYHbIX MepPEBOAOB

M MPOMYCKHYO CMOCOBHOCTL TPaMBAMHBIX IMHUN.

MNepBas cuctema ACKY BT BBeeHa B MOCTOAHHYIO
aKcnnyaTaumio bonee yem Ha 30 CTPENOYHLIX MepeBoaax
B Mockgee, GopToBble yCTPOICTBa aanTUpPOBaHbI

M UHTErpMpoOBaHbl B enHYt0 OOpTOBYIO CUCTEMY BaroHOB
TpamBasl, BKJiloYas Hanbonee pacnpocTpaHeHHyto

B Poccnm mopenb «Butssb».

OYHKUMNOHAJIbHbBIE BO3MOXXHOCTWN ACKY ABT

e KoHTponb nonoxeHus n 6nokMpoBKa CTPeNno4yHOro
npuBoAa.

e [IMcTaHUMOHHas nepepaya MHGOPMaLUN O COCTOSHUN
CTPeNoYyHOoro nepeBoja BOAUTENIO MPU MOMOLLN
YCTaHOBNIEHHOTO Haj CTPENKOW CBETOBOIO yKa3aTens
WNIY PacronoXeHHOro B KabuHe BoguTens
MHbOPMaLMOHHOrO 3KpaHa bopToBoro Moayns
yrpaBieHUs U KOHTpons.

e [ICTaHUMOHHOeE ynpaBneHue CTPesIoYHbIM NepeBoAOM
no paguokaHany U3 kabuHbl BOAUTENS TpaMBasi.

e ABTOMAaTUYeCKUN NepeBOf CTPENKM COrNnacHo
MapLUpyTy cnefoBaHUs NpubnmxatoLerocs Tpameas.

Mpw BHeApeHUN cMCTeMbI CyLLeCTBYIOLWME BO3AYLLHbIE
KOHTaKTbl U UX GYHKLMOHaAN MOryT OblTb COXpaHEeHbI.
Mocne obopynoBaHus BCcero napka BaroHoB TpamBsasi
©opToBbIMUK ycTporcTBamu ACKY BT Bo3ayLUHble
KOHTaKTbl MOXHO AeMOHTUpoOBaTb. BHegpeHune
CUCTEMbI COMPOBOXAAETC MOAEPHM3aLMEN
CYLLECTBYIOLMX COTEHOUHbIX CTPENOYHbIX MPUBOAOB
C VX JOOCHALLEeHMEM AaTYMKaMUN KOHTPOJSIA MONOXEHUA
WNN YCTaHOBKOM HOBbIX 3NIEKTPOMArHUTHbIX
NPUBOAOB C KOHTPOJIbHBIMU IMHENKAMU U DyHKLMEN
CaMOBOCCTaHOBJIEHMA MOcC/e B3pe3a CTPesKU.



BopToBoe obopynosaHue ACKY [BT Bkito4aeT Moaynb
yrpaBneHUsi U KOHTPONS, KOHTposnep ¢ 6ason MapLpyTa,
KOMMEKT aHTEHH U CHUTbIBaTENlb METOK MAEHTUPMKALMM.
BecnpoBogHom obMeH nHbopMaLmen mexay bopTosomn
cMcTeMom U LWKkadoM yrnpasrieHUsi TpaMBaNHOM
aBTOMATUKOW OCYLLECTBASETCS Ha YacToTax FpaXAaHCKon
paAMocBs3n No 3aLMLLEeHHOMY KpUnTorpaduyeckomy
NMpOTOKONY.

ACKY [BT — KJTIOYEBOW SNEMEHT LMOPOBOM
SKOCUCTEMBbI

OcHalueHwue cuctemon ACKY BT Bcero napka
NoABUXHOIO COCTaBa AenaeT AOCTYMHbIM LUIMPOKUN
nepeyveHb ONuUMI 1 ANs €4UHOro AUCNETYEPCKOro
LeHTpa. lMcrneTyep CMOXET He TONbKO BU3yasnbHO
KOHTPONIMPOBAaTh TeKYyLLlee MeCTOMNoNIoXKeHe TpamMBas
Ha KapTe, HO 1 KOPPEKTUPOBaTb MapLUpyT, Nony4aTb
yepes ceTb pagnoceasun ctaHgapTa LTE nHbopmaumio
0 paboTe 0ObeKTOB HaMoNbHOW UHPPACTPYKTYPbI

1 BaroHOB TpaMBas, B TOM YMCJie AaHHble O TeKYyLLEeN
CcKopocTu, Npobere, 3anofHAEMOCTU CanoHa 1 faxe

0 cocTosiHnun BoguTens. Npuv pa3eepTbiBaHUA
BbICOKOCKOPOCTHOW ¢BsA3u ¢ EAL, cnctema ACKY BT
NO3BOJIUT NEPENTU K yAANEHHOMY YNpaBieHNIO BaroHamm
TpaMmBasi, a 3aTeM — U K 6eCnUNOTHOMY ABUXXEHMIO.
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Mapupyr 45

(v [Forromenn ] [T nrwsen

A Homoxcnman nnadiags ++ Kypcxuh soksan &

BopToBol MoAynb yNpaBneHus U KOHTPOS C CEHCOPHbIM
3KpaHoM

DYHKLMN N OCHOBHbIE KOMMOHEHTbI aBTOMAaTU3UPOBaHHOM
CUCTEMbI KOMMJIEKCHOTO YrpaBleHUs ABUXEHNEM BaroHOB
TpamBas ACKY BT

EanHbIin
AMcneTyepcKuin
ueHTp (EAL)

.
0

EFFF paur FFF
9 0

ypOBeHb auncnetTyepmnsauvmn

PacnucaHve aBuxeHuUs
MapLpyT cnefoBaHus

YpoBeHb HU30BOW aBTOMAaTUKU

CoToBas ceTb pagnocBasmn
cTaHpapta LTE

MecTornonoxeHue Tpampas

CocrosiHve GopToBoro obopyaoBaHus
CocTosiHWe HanonbHoro o6opyaoBaHus
MonoxeHue cTpenku

KoHTakTOp ‘

[ KoHTakTHas ceTb HanpsxeHnem 600 B

> \\\MOEEM LTE

CBeTO(OPHbIV yKazaTenb NoNOXKeHUs
CTpenoyYHoro nepesoja

CTpe}'IO‘-leII;I NPUBOJ, C KOHTPOJIEM MOJNTOXEHUA

\

> > Z = >
CunTbiBaTENb METOK UAEHTUDMKALUN MeTkun | IS
+ UAEHTUdMKALMA CTPENKN naeHTUdMKaLmm
- onpepeneHune HanpasneHus
LBUKEHUs
TNokanbHbIV paguokaHan Mopewm LTE

- yrpaBrneHue CTpenKo
- KOHTPOJIb €€ COCTOSIHUS

- nepepaya flaHHbIX
o coctosaHumn B EQL

Llikad ynpaBneHuns TpaMBaiHO aBTOMaTUKOWM 1 060rpesoM
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ONBU3NOH XXAT rPynnbl
KOMMNAHWNI 1520

Beaywimm noctaBLMK KOMMNNEKCHbIX TEXHUYECKUX peleHnn B cdhepe
ynpasneHus U obecneyeHms 6e30nacHOCTU ABMXXEHUSA NOE340B ANs BCeX
BMOOB PENbCOBOro TPAHCMoOpTa — MarnucTpasnbHbIX XeNle3HbIX JOPOT,
BbICOKOCKOPOCTHbIX IMHUN, FTOPOACKOIO U MPOMbILWIEHHOMO TPaHCNopTa.

>4000 8
COTPYAHWUKOB npeanpuaTUin
MepcoHan AKTUBbI
12 >500
CTpaH pa3paboTumKkoB
B ObbegHEHHOM
NH)XXEeHepHOM
Feorpadums HNOKP LeHTpe

@f‘;} >8000
BNOOB YCTPOUCTB

n cuctem XKAT
N CBA3U
Mpoaykuvsa
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HAUWMNPOEKT
CTRPOW

KpynHenwmnm poccMnckum MHPpacTpyKTypPHbIN XONAUHI
MocTbl, NyTeNpoBOAbl, TOHHENN ® ABTOMOOUIbHbIE foporu ® XXenesHble JOpory ®
OObekTbl 3HepreTUkM © Mopckune nopTbl ® A3ponopThbl

OcHoBHble akTUBbI Ipynnbl komnaHui 1520 ¢ koHua 2023 r. KOHCONMAWPOBAHbI B cOCTaBe «HaLMpoOeKTCTposi»,
pacronaratoL,ero MoLHoOM pecypcHor 6a3omn 1 wtatom 6onee 75 000 coTpyaHMKOB

MockoBcKoe LeHTpanbHOe KOMbLO. BAM un TpaHccun6.
PekoHCTpyKUMSA 1 MOAEpHM3aLMNA AN NHTEHCMBHOMO TaKTOBOIO CTpaTernyecknin NpoekT MoaepHM3aLMmn BoctouHoro nonmroxHa
OBVKEHUS NaccaXXMpCKMX noesfos Poccninckmnx sxenesHbix gopor

CBobopHeHckas TOC B AMypckown obnactu A-148 «[lybnép KypopTtHoro npocnekTta» B Coun
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Mo Bonpocam npogax
B Poccunckon depgepauuu:
info@1520signal.ru

Mo Bonpocam npogax
3a npegenamu
Poccuiickon depepaumu:
international@1520.ru






