Texnuueckuil Oro11emens: Y3K0N0I0CHble MEXHOA0UYEeCKUe paduocemu ynpasienus u coopa danuvix YKB-ouanasona

Beinyck 15-03

PAJUOCETD YIIPABJIEHUA U CBOPA JAHHBIX IJIA
JKEJE3HOJJOPOXKHBIX NPUJIOXKEHUMI

B oannoii cmamve npeocmasnena Kpamkas uH@opmayus 0 B03MONICHOCHIAX Y3KONONOCHbIX
MEXHON0SUYECKUX paouocemell YnpaeieHus u cOopa OAHHLIX 6 UHMeEpecax OpeaHu3ayuu
NepCneKmueHoll  KOMAHOHOU paouocemu O0OMeHA OAHHbIMU MeHCOY CMAYUOHAPHLIMU U
NOOBUICHLIMU 00BbEKMAMU, BXOOAUWUMU 6 CIPYKMYPY dcelle3ublx dopoe. Onucamvl HeKomopwvle
0COOEHHOCU  UCNOTL30BAHUS  GbIUUEYKA3AHHBIX MEXHUYECKUX CPeoCcme, NPUMEHUMENTbHO K
CO30aHUI0  ABMOMAMU3UPOBAHHOU CUCMEMbl  VAPABIEHUS OBUICEHUEM C UCNOTb308AHUEM
COBPEMEHHBIX MEMOA08 U ANI2OPUMMO8.

H3znoocennvie 6 cmamoe 00wue NPUHYUNDL OPSAHUIAYUU MEXHOIOSUHEeCKUX paduocemeti MO2ym
VCREWHO NPUMEHAMbCS HA PACHPEOeNIeHHbIX 00beKmMax 6 Opy2ux Ompacisx NPOMbIULIEHHOCIU U
mpaucnopma.

Cmamus npeouaznauena Oasi pyKosooumenell U MEXHUYECKUX CHeyuanucmos, CA3aHHbIX C
opeanusayuell  pabomvl  AHCENE3HOOOPONCHO2O — MPAHCHOPMA, — VYNPAGNEHUS  HANOJbHbIM
000py0dosaHuem, yOaieHHo20 cOO0pa NPoU3BOOCMEEHHOU melemMempuu, a makice KOMHAHUL-
UHmMe2pamopos,  pazpadbamvlearowux U  GHEOPAIOWUX — AGMOMAMUSUPOBAHHbIE — CUCTEMbL
ynpaesnenusi mexnonocuveckumu npoyeccamu (ACY TII) ¢ npomviuiienHocmu u Ha mparcnopme.

(mpooIKEHHE)

2

Msl Gmarogapum pykoBoAcTBO komnanuu «ABII-texnomorus» (http:/www.avpt.ru), nuaepa B
OTpaciii aBTOMAaTHU3AI[MH TPOLECCOB YNPABICHUS MOJIBMKHBIM COCTAaBOM JKEJIE3HBIX JIOPOT, 3a
BO3MOXKHOCTb ITyOJIMKAIIMH HACTOSIINX MaTEPUAIIOB.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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5. BO3M0KHOCTH KOHBEHIIMOHAJbHbIX pazmoceTeﬁ o0MeHa JAHHBIMH IIPH HCNOJb30BaAHUU
B COCTaB€ CHCTEMBI YIIPABJCHHUA IBMKCHUEM HA XKEJIC3HOAOPOKHOM TPAaHCIIOPTE

[Ipucymne cucremam cBsisu GSM-R u TETRA orpanuueHuss B 4acTu oOMeHa J@aHHBIMU
IOJTHOCTBIO OTCYTCTBYIOT B KOHBEHI|MOHAJIbHbIX TEXHOJIOTUYECKUX pajuoceTax. JlocTyn K
paJlMOKaHa/lly B TaKUX pPaJMUOCETAX OCYLIeCTBJISETCA HalpsMylo, 0e3 HCI0JIb30BaHUA
IPOMEXYTOYHOI'O CJYKEOHOI'0 KaHasla, I03TOMY ONKCAaHHbIE BbIlle 3a/lep>KKH NOJHOCTBIO
OTCYTCTBYIOT.

CpaBHUTe/IbHBIE JaHHbIE O 3a/lep>KKax NpH nepejayde JaHHbIX B paguoceTsax TETRA, GSM-
R ¥ KOHBEHLIMOHA/IbHBIX PaJIM0CETAX NPe/CTaBJIeHbl HUXe.

Tabmuua 1. CpaBHUTENBbHBIE JaHHBIE O 3a7€pKKax INPH IepeJade JaHHBIX B PaTUOCETIX
TETRA, GSM-R 1 KOHBEHIIMOHAJIBHBIX PAaJUOCETSX.

Pagunocers GSM-R!
Paauo- KoHBeHI M-
HanMeHoBaHMe GPRS
napameTpa CSD3 GPRS «KJIMEHT- cetn OHa/IbHaA
real COM TETRA paaguoceTb?
cepBep»
CpenHsas 600 500 1300 >300 25
3a/lepKKa B
KaHaJie*, Mc
MunumanbHasa/ | 500/900 300/1500 | 100/3900 >500 22,5/27,5
MaKcHMaJibHas
3a/iep>KKa B
KaHaJie, C
3asgBJieHHas CKO- 9,6 171,25 171,2 28,8¢ 64
pocTb 06MeHa
JAaHHBIMH,
KOUT/C
CpenHsas 8,168 5,152 4,904 - -
HNpOMNyCKHas
CIIOCOOHOCTD Ka-
HaJsa, KOUT/C

1 laHHbIe IpUBE/IeHbI 1151 peaJibHOTO CETMEHTA CETU COTOBOM cBsI3Uu cTaHAapTa GSM, «GSM/GPRS
TEXHOJIOTUM B CUCTeMaX IPOMBIIIJIEHHON aBToMaTHKU», Control Engineering, neka6ps 2008 roja.

2 3pech U lajiee pacCMaTPUBAIOTCA MO/ BM)KHbIE KOHBEHI|MOHa/IbHbIE PaZiJMOCETH HAa paiMOMO/ieMax
Dataradio ParagonG3/GeminiG3 u Viper-SC, www.calamp.com.

3 Circuit Switched Data — TexHoJsiorus nepesavyu AaHHBIX, pa3paboTaHHas /1S MOOUJIbHBIX TeJedOHOB
ctaHgapta GSM. CSD ucnosib3yeT 0fjJMH BpEMEeHHOU UHTePBaJ [/l epeiauu JaHHbIX Ha CKOPOCTH 9,6
KOUT/C B IOJCUCTEMY CETU U KOMMYTALUY, T/le OHU MOTYT OBbITh llepe/ilaHbl Yepe3 3KBUBaJIeHT HOPMa/JIbHON
MO/JIEMHOM CBSI3U B TeJlepOHHYIO CETh.

4 BpeMs OT nepejia4yu 3anpoca Ji0 oJay4eHHs JOCTYyNa K KaHa/ly CBSI3M U TOTOBHOCTH K Nlepejiaye
COO0OIIEHUS.

5 MakcuMaJibHasl TeopeTHYecKash CKOPOCTb 06MeHa JaHHBIMU TP UCNOJIb30BaHUU BCEX BOCbMU Tal M-
cnoTtoB B nosioce 200 k', (4acTOTHBIN pecypc AJis FOJI0COBOM CBSI3U He NpeJyCMaTpPUBAeTCs).

6 MakcuMaJibHasi CKOPOCTb OOMeHa JJAaHHBIMU IIPU UCII0Jb30BaHUH BCEX YeThIpeX «TalM-CJI0TOB» B I10JI0CE
25 kI'y (4acTOTHBIN pecypc AJ1s T0JI0COBOM CBSI3U He NpelyCMaTpPUBAETCS ).

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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Munumanbnasa/ | 7,520/8,96 | 1,520/14,29 | 0,336/9,52 | 2,4/4,87 | 23,46/114,278
MaKcUMaJbHas 0 6 0
NpOMNyCKHas
CIIOCOOHOCTDb
KaHaJia, KOUT/c

JlJis1 TIOBBIIIEHUS] 0O'bEKTUBHOCTU MpeJCTaBJeHHbIX B Tabsuie 6 JaHHBIX HEOOXOAUMO
OTMETHUTb, YTO 3aMepbl MapaMeTpoB pab6oTbl pasuocetd GSM nNpoU3BOJUINCH Ha
KOHKPETHOM CerMeHTe COTOBOM CeTH CBS3M KOHKPETHOTO OolepaTopa U B KOHKPETHBIN
NepUoJ, BpEMeHU. DTU JaHHble MOTYT OTJIMYAThCsS B 3aBUCMMOCTHU OT TEKYILIEH Harpy3ku
Ha CeTb COTOBOMW cBsA3U. OGecrneyeHUe CTAOMJIbHOCTU MapaMeTpPoB QYHKIMOHHUPOBAHMUS
TaKOW paiuoCeTH B YaCTH MPONYCKHOW COCOOHOCTU MOKET OBbITh 0OecredyeHa TOJAbKO 3a
CYyeT BbleJIeHUs [Js1 OOMeHa JAaHHBIMU OTJEJNbHBbIX KaHAJIbHBIX W PaJUOYACTOTHBIX

pecypcos.

[Io oueHKe 3apy6OeXXHbIX CHELUAJUCTOB, BeJIMYMHA 33JlepP>KKU NpPU JOCTaBKe JAaHHBIX B
CUCTeMax VIpaBJeHUs [BMKEHHEM BBICOKOCKOPOCTHBIX I[10€3/10B MpPU CKOPOCTH
ABkeHus A0 350 kM/4 fo/kHA cOCTaBAATh He 6osiee 100 mc. JlaHHOMY TpeGOBaHUIO
COOTBETCTBYIOT BO3MOXXHOCTHU TOJIbKO CHUCTeMbl CBSAI3U GSM-R M KOHBEHLMOHaJIbHOU
TexXHoJIoTUYecKou paguoceTd. CiefyeT OTMETUTb, YTO BO3MOXXHOCTH CUCTEMBI CBSI3U
GSM-R mno o6MeHy [JaHHBIMH BeCbMa OrpaHHYeHbl, KpOMe TOr0, OHa CYHUTAeTCHd
yCTapeBlleld, MO3TOMY He paccMaTpuBaeTC B KadeCcTBe OCHOBbl [iJI1 CO3/aHMUA
NepCcleKTUBHBIX CUCTEM yIPaBJeHUs IBUXKeHUEM M10€e3/0B.

Ananu3s npepcTtaByieHHbIX B Tabsuiie 6 JaHHBIX I0KA3bIBAET CAeAYIOILEe:

1). [Ipu pa6oTte B pexxkume CSD ob6ecneunBaeTcss HauboJiee CTabUIbHbINA 0OMEH JJaHHBIMH,
OJIHAKO Jla)Xe B 3TOM CJydyae pasHULlA MeXJy MHUHHMaJbHbIM WU MaKCHUMaJbHbIM
3HaYe€HHEM MNPONYCKHOU CIOCOOHOCTHU COCTaBJisieT 0K0Jio 12%, a cOGCTBEHHO CKOPOCTh
obMeHa JaHHbIMH OTHOCUTEJIbHO HU3Ka.

2). PazHuna MexJy MHHMMaJbHbIM W MaKCHMaJbHbIM 3HAa4eHUSMHU NPONYCKHOU
crocobHOCTH npu paboTe ¢ ucnosbdoBaHueM GPRS cocraBasieT okosno 94% u 280% aas
GPRS real COM u GPRS «kiueHT-cepBep», COOTBETCTBeHHO. Hu3Kasg CTaOUJIBbHOCTh
JIAaHHBbIX TIO0Ka3aTeJlel CBs3aHa C OJHOBPEMEHHbIM MCIOJb30BaHUEM paJUOCeTH [Jid
oO6MeHa peueBbIMU COOOLIEHUSIMH, TIOTOK KOTOPBIX HE MOXKET ObITh JeTEPMUHUPOBAH.

3). llocko/sbKy HCNOJIb30BaHUE TEXHOJIOTMYECKON paauoceTd cBsi3u ctaHgapta TETRA
npefycMaTpyUBaeTCs AJs NMOJBHXXHOTO NIPUJIOKEHHS, B HEH JJOJDKHBI ObITh peai30BaHbI
GyHKIMM moMexo3alUileHHOCTH. HoMuHa/bHasg CKOpOCTb O6OMeHa JaHHbIMU B TaKOU
pajuoceTyd Npu obecrneYeHUU BbICOKOW MOMEX03allMLeHHOCTH MOXEeT COCTaBJSATh OT 2,4
(opuH «TanM-caoT») Ao 4,8 k6ut/c (ABa «TaillM-ciaoTa»). McnoJsib3oBaHue [yl o6MeHa
JlAaHHbIMH OOJIBLIEr0 KOJMYECTBA «TAalM-CJI0TOB» JeJjlaeT pajuoceTb HeaPp(PeKTUBHOU C
TOYKH 3peHUsI 0OMeHa «T0JIOCOBbIMU» COOOLIEHUSMHU, YTO ABJISIETCA OCHOBHOW 3ajadyeid
TaKOM paZMOCETH.

4).B KOHBEHIJUOHAJIbHOM  TEXHOJIOTUYEeCKOW  PaJuoCeTH obMeHa  JJaHHBIMH
npeycMaTpUBaeTCs TOJBbKO BbICOKas MOMeX03allMIleHHOCTh. [IponyckHasa cnoco6HOCTb

7 YKa3aHbI CKOPOCTH obMeHa AAHHBIMHU IPpU o6ecrie4eHUH BbICOKOH U cpe,zu-leﬁ HOMEXOYCTOIL/'I‘{I/IBOCTI/I.
8 YKa3aHbI AdaHHbIE€ IPXU MaKCHUMaJIbHOM HUCII0JIb30OBaAHHUH BCTpOGHHOfI CIJYHKL[I/II/I CXaTHud JAHHBIX IIPH
obecrie4yeHUH BbICOKOH HOMeXOYCTOﬁqHBOCTH " ee OTCYTCTBHH.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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TaKOM pajuoceTH OyJAeT B 3HAYUTEJNbHOM CTelleHW 3aBUCETb OT NPUMEHAEMOTro
BCTPOEHHOTO0 MeTOJila CKaTUs JaHHbBIX, OJHAKO, [/l OJWHAKOBBIX NOTOKOB JaHHBIX U
BbIOpAHHBIX METOJOB CXKaTHUSl MapaMeTpbl CTAOWJIBHOCTU HPOMYCKHOM CIOCOOHOCTHU
OyZyT HeMU3MEeHHbIMH Ha NPOTSKEHUU BCEro CPOKaA IKCILJIyaTalUH.

5). [la>xe pu yCJIOBHU MCII0JIb30BaHUSA BCEX PaZM04aCTOTHBIX PECYPCOB («TakM-CJI0TOBY)
nponyckHass cnocob6Hoctb paguocetedr GSM-R u TETRA B yacTu oOMeHa JaHHBIMHU
OKa3blBaeTCsl HMKe [0 CPAaBHEHUIO CO CIelMaJM3MPOBAaHHbBIMM KOHBEHIMOHAJbHbIMU
pasioceTsMU. ITO OTCTaBaHHUeE ABJSAETCH CUCTEMHBIM U COXPAHUTCA B IIepCIeKTHBE.

TunoBass  CTpPyKTypa  TeXHOJIOTMYeCKOM  paJuoceTd  oOMeHa  JaHHbIMH  Ha
»)KeJIe3HOJ0POKHOM TpaHCINOpTe BKJKYaeT B cebsa ceTb 6a3oBbix craHuui (BC),
YCTaHAaBJIMBAEMbIX BJOJIb >KeJIe3HOLOPOXXHOI0 IMyTH M COeJMHEHHbIX KaHa/laMU
MarvcTpajbHOW MPOBOJHOMN MM 6ECIPOBOJHOM CBSI3U C MyHKTAMU yHpaBJeHus U cbopa
NaHHbix. Kaxxpas BC obecneunBaeT CBA3b C TPYyNNOM M0O€3/0B, HaxXOAAIIUXCS B ee
onepaTMBHOM 30He. B cOBpeMeHHBIX paJHOCeTAX HA KeJIe3HOLOPOXXKHOM TPaHCIOPTe
30Hbl cocefHUX BC MOJIHOCTBIO IepeKpbIBAalOT JApyr JApyra, B pe3yJbTaTe 4Yero
dbopmMupyeTca ejHas onepaTUBHAas 30HA C NOBbIIIEHHOW HAJleXKHOCTbIO U XKUBYYECThIO.
[lepeksitoueHre Moe370B Ha paboTy C cocelHell 6a30BOM cTaHIUENW («XIHAOBEP»)
OCyLIeCTBJIAETCA aBTOMaTUYEeCKHU. YUUTBIBAsA, YTO pacCMaTpuBaeMoe 0060py/Z0BaHUe [JJid
KOHBEHLIMOHAJIbHBIX pajjoceTedl oOMeHa JAaHHBIMU MCHOJIb3yeT OTKPBITBIA HPOTOKOJI
TCP/IP, HapamuBaHHWe KOMILJIEKTOB O000OpyZi0OBaHUSI M CO3/laHME MHOTOKaHaJIbHbIX
6a30BbIX CTAHIUH B COCTaBe PaJJUOCETH, PAaBHO KaK CONpsKeHHUE C JII0O0W COBpeMeHHOU
aBTOMAaTHU3WPOBAHHOM CUCTEMOM yIIpaBJIeHHUs, He NIPeCTaBJsgeT TPYLHOCTEN.

TunoBble  cxeMbl  KOHBEHLIMOHAJbHOM  pajuoceTH  obMeHa  JaHHbIMU  Ha
»KeJIe3HOJ0POKHOM TPAHCIIOpPTe NMpe/CTaB/IeHbl HUXeE.

GeminiPD+

LlewTp ancneTvepcrom
ynpagnerms

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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Puc. 1 CxeMa KOHBEHLIMOHA/IbHOU TEXHOJIOTUYECKOW paiuoceTh 0OMeHa JaHHbIMU i1
CUCTEeMBbI yIIpaBJIeHUS JBHXKEHUEM Ha »KeJIe3HOLOPOXKHOM TPAaHCIOPTeE Ha 6a3e
paauomozaemoB ParagonPP+/GeminiPP+.

I penc Ethemet TCPIP

MapwpyTwsatop
TCPIP

Wutepeic Ethemet TCPIP

UenTp ancneTepcxoro

Eavnan oncrema
MOHMTOPHHIA W AAMHHNCTDHDOBAHMA TEXHONOMHECKOR CRRIM

YCNOBHbLIE OBO3HAYEHUA:

Xeneanonopawan cets

Cramum

OBpABOTIN AAMMBX

Neperon

MamCTpansHbe Ninim cass wexay 6C

EEEEE

BaaMOyBAIAIHAA COT NPOROIHON CRRIN 1 OBMBKA AAISLIMA PAINPUATIR

Puc. 2 TunoBas cxeMa KOHBEHLJMOHAJIbHOW pPaIMOCETU OOMeHa JaHHBIMU /11 CUCTEMBbI
yIpaBJieHHs BMKEHUEM Ha XKeJIe3HOL0POKHOM TPaHCIOopTe Ha 6a3e pajuOMO/IeMOB
ParagonG3/GeminiG3.

[IpyHUMNMANIBHBIM pa3/InyMeM [BYX pacCMaTpHUBaeMbIX CXeM ABJISETCH UCIOJb30BaHUE B
NepBOM U3 HUX NOCJIe[0BaTeJbHbIX UHTEP(}ENCOB, 10 KOTOPBIM Kaxk/asA 6a30Bas CTaHLUSA
ParagonPP* mojkstoyaeTcs K MHOro6aszoBoMy koHTpoJsiepy MSC (Multi-site controller),
BBINOJNIHAKWLIEMY (QYHKLIMMA [eHTPaJM30BaHHOTO TEXHUYECKOro yIpaBJeHUsd U
CONpSKEHUs C B3aMMOYBSA3aHHOW CeTbI0 MPOBOJHOW CBA3M U OOMeHa J[JaHHBIMU
>KeJIe3HOZOPOXKHOW KOMINaHUU. Bo BTOpoOM ciiyyae npuUMeHseTCA eLUHbIA [Jis BCeH
KOHBEHI[MOHAJIbHOW TEXHOJIOTUYECKOM paiuoceTu oO6MeHa JaHHbIMU HHTepdeiic Ethernet
M UCNOJIb3yeTcs CTaHAapTHoe ceTeBoe ob6opynpoBaHue. OfHako 06e paccMaTpuBaeMble
cXeMbl B MNOJIHOM Mepe yA0BJETBOPSAOT TPe6OBaHUAM, yCTAaHOBJIeHHBIM B «besioii KHure»
OAO «PK/l» 1 HanpaB/ieHHbIM Ha CO3/JjaHHE eJUHOr0 MHPOPMALMOHHOI'0 MPOCTPAHCTBA,
MHTErPUPOBAHHOTO C WHQOPMALMOHHBIMU CHUCTEMaMM JpYrux BUJOB TpaHCHOPTa U
IPOMBILIJIEHHOCTH, a TAKXKe UHOCTPAaHHBIX »KeJIe3HbIX L0pOT.

CneayeT NOMHUTB, YTO HAJEXHOCTb JIIOGOM CUCTEMBbl OINpejessieTcs, B TOM 4YHCIE,
KOJINYEeCTBOM BXOJSAIIUX B €e COCTaB KOMIIOHEHTOB U OTZE/IbHBIX Y3JI0B — Y€M MEHbLIE UX
KOJINYEeCTBO, TeM IIpolle, NMPU MNPOYUX pPaBHBIX, 006ecnedyuTb HEO6XOJUMBbIH YpPOBEHb
HAJIe)KHOCTU W >KUBYYECTH CHUCTEMbl B I|eJIOM. JTO B IOJHOM Mepe OTHOCHUTCH K
KOJINY€eCTBY 6a30BbIX CTAHIIMU B COCTaBe TEXHOJOTMYECKOW PaJHOCETH 0OMEHA JJaHHBIMU:
4yeM UX MeHbllle, TeM MPOIIe CUCTEMA YIIpaBJeHUs U 0becriedYeHHs UX pab0TOCIOCOOHOCTH.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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Y4uTeiBas, 4YTO AAJbHOCTb CBSA3U B MCIOJIb3yEMOM KOHBEHIMOHAJbHBIMU PaJJUOCETAMU
obMeHa gaHHbIx OBY pguanasoHe 6oJblie, yeM B cucTeMax cBsI3U GSM-R u TETRA,
MHPPACTPYKTypa TaKUX paZMoCceTeN 0OKa3bIBAeTCS CYIECTBEHHO MPOILE U HaJleXKHEe.

B oTsnnuue ot paguocererr GSM-R u TETRA, npegycMaTpruBarouiux UCMOJIb30BaHUE B UX
COCTaBe He TOJIbKO MOOUJIBHBIX, HO U HOCHUMBIX CBSI3HBIX TEPMHUHAJIOB C HEBBICOKOU
BbIXO/JHOM MOLIHOCTBIO (06b14HO OT 0,9 10 3 BT), B KOHBEHI|MOHA/IbHBIX TEXHOJOTUUYECKUX
paguoceTax NMPUMEHAITCA eJUHble TepPMHHaJbl C BbIXOAHOM MowHOcTh0 10 BTt. 3TO
obecreuynBaeT CylLIeCTBEHHO 00JIbIIYIO, IO cpaBHeHUIO ¢ paguoceTsiMU GSM-R u TETRA,
30HY MOKPBITHSA C NMO3ULUK OJHOU 6a30BOM CTAHLIMHU, MOCKOJIbKY pa3Mep onepaTUBHOU
30Hbl 0a30BOM CTAHIIMU Ha NpaKTUKe OyJeT onpenessATbC MaKCHMaJbHO BO3MOXHOH
JIQJIbHOCTBIO CBAI3U [/ CAMOT0 MaJIOMOLIHOTIO0 060pyZi0BaHUsA, paboTalolLlero B cocTaBe
paZiMOCeTH.

B  HacTosimiee BpeMsi CcepUHMHO BBINyCKaeTcs 000pyJ0oBaHUWE JJisl  CO3/aHUSA
KOHBEHI[MOHA/JbHbIX MOJBWXXHBIX TEXHOJIOTUYECKHUX pajuoceTell oO6MeHa [aHHbIMU B
Auana3oHax 132-174, 215-240, 403-512, 700, 800 u 900 Mlu. O6opynaoBaHue AJis
TEeXHOJIOTUYECKHUX pajuoceTeil oOMeHa JaHHbIMU YKB-iuamazoHa vMeeT BCTpPOEHHbIE
Cpe/icTBa JUAarHOCTHUKH, obeclevyrBalolUlde y/Ja/JeHHbIA JOCTYN K TEKYL[UM JaHHBbIM O
TEXHUUYECKOM COCTOSIHUM, U HCIOJIb3yeT OTKpPbITble WHTep(dENChbl, BKJIOYAas HIMPOKO
npUMeHseMbli NpoTOKoJ o6MeHa JaHHbIMU TCP/IP, yTo mo3BosseT 3dpPeKTUBHO U
IpPOCTO UHTErpupoBaTh UX B EAWHYI cUCTeMy MOHHUTOPUHra U aJMUHUCTPUPOBAHMUSA
TexHoJiorndeckol cBsizu OAO «PX/l», a Takke B CHMCTeMbl TEeXHOJIOTUYECKOM CBS3U
IPOMBIIIJIEHHOTO KeJIE3HOLOPOXXHOT'0 TPAHCIIOPTA U METPONOJIHUTEHOB.

HekoTopble cpaBHUTeJ/IbHble XapaKTEPUCTUKU 0Aa30BOro 0OOPYAOBaHUA [Js1 CO3/aHUS
paguocetert GSM-R, TETRA ¥ KOHBEHIJMOHAJIBHBIX paZiuOCeTeN NpeCTaBJIeHbl B HUXKe.

Tabnuua 2. CpaBHUTENbHBIE XapaKTEPUCTHKH 000pYAOBaHUs AJs cozgaHus paaunocereit GSM-
R, TETRA 1 KOHBEHIIMOHAJIBHBIX PAINOCETEN.

HaumeHoBaHUe
napameTpa

GSM-R TETRA Viper-SC

380-400; 410-430;
450-470 806-825;

136-174, 215-240,
406-470,470-512;

Jlnana3oH pabouux
qactoT, MI'

876-880/921-925

851-870; 871-876; 928-960
915-921

KosnyecTtBo gocry- 19/152 70 1200/4800 B 1520; 1000; 2560;
MHbIX pab0YHX Yac- KaX/J0M 1680; 1280
TOT/KaHaJIOB nojauanasoHe
Illar ceTku 200 25,12,5 100, 50, 25, 12,5,
paauoyacTtoT, K[ 6,25
BbixogHas 20-320 25 a0 10
MOILHOCTb
06a3o0BOro

obopynoBaHus, Bt
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JlynieKcHbIA
pPa3HOC 4acToT,
MTI'1

45

45

ot 0,25 no 64

BrixoiHasa moul-
HOCTb MOOUJILHOTO
TepMHUHaJIa, BT

1o 10

no 10

no 10

BrixoiHasa moul-
HOCTb HOCUMOTO
TepMHUHaJIa, BT

0 2

o 3

HoMmuHanbHasa
JaJIbHOCTh CBA3H,
KM

8-10

12-15

25-30

MuHUMaJbHO J0-
NYyCTUMBIU YPOBEHD
curHasa, ibm

-95

-115

-116

Bpems
yCTaHOBJIEHUS
COeAMHEeHMU s, MC

3000-7000

>300

25

Bpems
AaBapUMAHOrO
BbI30Ba, MC

2000

>300

25

dyHKIIMOHA/NbHbIE
BO3MOKHOCTH

JIlnHaMu4eckas
aapecanusi, UHAU-
BU/1yaJIbHBIN BbI-
30B [10 HOMEpPY
noe3/ia, aBapym-
HbIA U IPUOPUTET-
HbIN BBI3OBBI, CBA3b
B IpejieJiax Mnoe3/a,
aBapuMHas
OCTaHOBKa oe3/1a,
rpynnyvpoBaHUe
abOHEHTOB

WHauBUyalbHBIN U
IrpynIoBOM BbI30B

JInHaMHu4ecKas
azpecauus,
HCIOJIb30BAaHUE UH-
JUBU/YaJIbHBIX,
IPYINIIOBBIX U LIUPKY-
JIIPHBIX a/IpecoB

AHanv3 npejcTtaB/ieHHbIX B Tabuidie 7 JaHHBIX NOKasblBaeT, YTO 000pyJoOBaHUE [Jf
CO3/1aHUSl KOHBEHILIMOHAJIbHBIX paZjdOCeETEN MOXKET ObITh 3PPEKTUBHO MPHUMEHEHO AJIs
obecrieyeHUs1 OOMeHa JaHHBIMM BO BCeX JMala3oHax paJuoBosiH YKB-auanasoHa,
npeyCMOTPEHHBIX K UCN0J1b30BaHUI0 B OAO «PX/».

C TOYKM 3peHUs] TEOPUU PACIPOCTPAHEHUS PAJMOBOJH U YUUThIBas MPOTSKEHHOCTh
POCCUHCKOM CeTH >KeJIe3HbIX JOPOr [JIl OpraHU3alMu M0e3JHOW paJiuOCBA3U U CUCTEMBI

HMHTEPBAJIbHOTO PEryjJupoBaHHUA ABHXEHHUA I10€340B Ha BCEX YYaCTKaX,

BKJIIO4Yasd

CKOPOCTHBbIE M BBICOKOCKOPOCTHbIE, HanuboJiee 11eiec006pa3HO HCINO0JIb30BaTh CpeJCTBA
obMeHa JaHHBIMH, paboTarolye B 60Jiee HU3KHUX, 10 CPAaBHEHUIO C cucTeMaMu CBsi3u GSM-
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R u TETRA pguana3oHax BoJiH. [IOHTHO, 4YTO B 3TOM C/y4yae YMC/I0 6Aa30BbIX CTAHIUN U
MarucTpaJjbHbIX KaHaJIOB JJis UX NOJKJII4YeHUs OY/IeT CYleCTBEHHO MEHbLIIE.

CnenyeT y4uTbIBaTb, 4YTO IpPHU IOCTPOEHUM KOHBEHLMOHAJBHBIX TEXHOJIOIMYeCKHUX
pazuoceTeil ooMeHa AaHHbIMU YKB-inamasona Ha paccMaTpuBaeMoOM 06OpYZOBaHHUU B
KayeCcTBe MarvcTpaJbHbIX KaHaJIOB CBA3U [ yJAJeHHOro MOJKJIIOYeHUs 6a30BbIX
CTAaHUMM [OoNyCKaeTCcd INpPUMEHeHHWe JIIOObIX KaHaJloB CBfI3M COOTBETCTBYIOLIEN
NPONYyCKHOU COCOOHOCTH, B TO BpeMs Kak B paguocetsix GSM-R u TETRA B kauecTBe
OCHOBHBIX [IPeIyCMOTPEHO UCIOJIb30BaHUE JJOPOrOCTOALMX KaHaI0B cBsA3U E1. B cBAA3M ¢
3TUM pa3BepTbIBaHUMe UHPPACTPYKTYpPbl KOHBEHIIMOHAIBHBIX paJiM0oCeTeN OKa3blBaeTCs B
pasbl, a MHOT/Ia U Ha NTOPSAJ0K JielleBJIe.

YBesMyeHue  CKOpOoCTM  oOMeHa  JAaHHbIMM M MPOMNYCKHOW  CHOCOGHOCTH
KOHBEHLIMOHAJIbHOW paJIMOCeTH JOCTHUraeTcsi He TOJIbKO 3a C4YeT HapallMBaHUs
KOMIIJIEKTOB 000PYI0BaHUs AJ11 00CAyKMBaHUS [ONOJHUTENbHBIX KaHAJIOB CBSA3U (KaK U
B paauocetsax GSM-R u TETRA), Ho 1 Mcnosib30BaHUEM 000pYyA0BaHUs C 60Jiee HUPOKOU
IOJIOCOM TponycKaHUsA. B HacTosilee BpeMs CepUMHO BbINYCKAETCd KOMILJIEKT
obopyoBaHusA [ paboThl B kKaHatax mwupuHor 50 u 100 kI'y co ckopocTbio 06MeHa
JlaHHbIMU 128 u 256 k6uT/C, COOTBETCTBEHHO. JPPEKTHUBHOCTh 3TOr0 000PYyAO0BaHUS,
IpPOU3BOAMMOro ye 0oJiee NATH JIeT, OKa3blBaeTCAd HECKOJIbKO BbIllle, YeM Jaxe Yy
nepcneKTUBHOM IUPPOBOM TPAHKMHTOBOM CHUCTEMBI CBSI3U U o6MeHa AaHHbiMU TEDS -
TETRA Enhanced Data System.

TakuM o06pa3oM, coBpeMeHHble KOHBEHIIMOHA/IbHble TEeXHOJOTUYeCKUue paJuoceTH
obMeHa JgaHHbIMU YKB-inanmasoHa SABAAIOTCA HaJeXHbIM CpeACTBOM obeclieyeHHe
pa6otel ACY pasjM4HOro Ha3HA4eHUs Ha ’KeJe3HOJLOPOKHOM TpaHcrnopTe. OHU
NO3BOJIAIOT CyIIeCTBEHHO PAaCIIMPUTb U [JOINOJHUTH BO3MOXXHOCTH, NpeAoCTaBJisieMble
cuctemamMu cBa3u GSM-R u TETRA, B yacTtu nepefauum mHbopManuud O pa3pelleHHbIX
napaMeTpax /JBW)XeHMs Ioe3/Jla Ha JIOKOMOTHUB, o0ecliedeHUs HaZJeXHOCTH
GYHKIMOHUPOBAHUSAA CUCTEM HHTEPBAJIbHOTO peryJUpOBaHUs C MCHOJb30BaHUEM
paJiMOKaHa/sla U CpeACTB CIyTHUKOBOM HaBUrauuy, (QYHKIMOHUPOBAHHUA pe3epBHBIX
KaHaJIOB cOOpa JaHHBIX U yIpaBJIeHUS CpPeACTBAaMHU >KeJe3HOJOpPOKHOW aBTOMATHUKU U
JHeprocHabkeHus. Pe3ysbTaThl HCIOBITAHUW MOKasaa, 4YTO JJs MNOABMXHBIX ACY,
paboTaruMxX B peKUMMe BpeMeHH, GJM3KOM K pea/lbHOMY, TakKUue paJuoCeTH ObLIA U
peasibHO OCTalTCA Hanbosiee 3PGEeKTUBHBIM U NPAKTUYECKU eJUHCTBEHHbIM HaJleXKHbIM
pelueHueM.

(mponoikeHue ciaeayer)

000 «HezaBHUCHUMBIHN HUCCIEA0BATENBCKUU LIEHTP
nepcrneKTUBHBIX padpaboTok» (HUIIP)

Flexlab

¢ 1991 ropa
r.MockBa, HoBuHcku# 6ysbBap, oM 11, opuc 302
Ten. +7 (499) 113 26 98
dakc. +7 (499) 113 26 98
Mo06. +7(915)465 72 89

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.

Crpanuna 8 u3 9



Texnuueckuil 6101nemens.: Y3kononocuvle mexnoao2uieckue paouocemu ynpasierus u coopa oannvix YKB-ouanazona

E-mail: sm@flexlab.ru

http: //www.flexlab.ru

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.

Crpanuna 9 u3 9



