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O000meHHas 3alIUTHASE KOMMYTAIUA — JIMHeHAs 3aIIMTAa KAHAJIA U MTOACETH

Pe3ome

Hacrosimas Pekomenpanus onpenenser o0000mieHHble (QYHKIIMOHAIbHBIE MOJCIH, XapaKTEPUCTHKH U
MIPOLIECCHI, CBA3aHHbBIE C PA3IMYHBIMU CXeMaMH JIMHEWHON 3alllUThI AJIsl CeTEH YPOBHS, OpPUEHTUPOBAHHOTO HA
COeMHEeHHs, HampuMmep, onTmdeckuX TpaHcnopTHbIX cereit (OTN), cereit cuHXpoHHOW UU(POBOI
nepapxuu (CLIN) u cereit acnHxpoHHOTO criocoba mepenaun (ATM).

B Heil onpenensroTes Takke LEaN U MPUKJIAIHBIE TPOrpaMMBbl JUIsl TaKMX cxeM. CXeMbl 3alUThl, ONMCaHHbIE
B Hacrosuled PexoMmeHpmamuu, 3TO 3alMTa KaHalna M 3allUuTa COCIWHEHHWH MOACETH C Ppa3InYHbIMU
BapUaHTaMH KOHTPOJS [UIl OTAEIbHBIX CHUTHAJIOB WM TIpPyNn curianoB. Kpome Toro, omuchiBaercs
KHUBYYECTh CETH, oOecreurBaeMasi CXeMOU peryInpoBaHus MponyckHoi criocoonoctu uauu (LCAS).

O06001eHHbIe (YHKIIMOHAILHBIE MOJEIH, XapaKTePUCTHUKU W IMPOLECCHl ISl KOJNBIEBON 3alllUTHl U CXEM
3aIUATH MEKCOSAMHECHHH MTOACETH (HAIIpUMeED, KOJBIIEBOH ) OnpeneneHbl B IpyruX PexoMeHmanusx.

HcTounuk

Pexomenmarmss  MCO-T  G.808.1 yrtBepknena 14  gekabps 2003 roma 15-ii HccnenoBarenbckoit
komuccueit MCO-T (2001-2004 1T.) B COOTBETCTBUH C MPOLIEAypoHd, n3noxkernHoi B Pexomermarmn MCO-T A.8.
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ITPEJIMCJIOBHUE

MexayHapoaHslii coro3 anekTpocBsizn (MCD) saBnseTcs CHeUMaNIM3UPOBAHHBIM  yupexaeHneM OpraHuzanuu
OObenuuennbix Hamuii B obnmactu anekrpocBsizu. Cekrop craHgapruzanuu snekrpocsszn MCD (MCO-T) —
noctostHHBIA opran MCD. MCO-T oTBedaeT 3a M3y4YeHUE TEXHUYECKUX, SKCIUTYaTAIMOHHBIX U TapU(HBIX BOMPOCOB U
3a BBINMYCK PekomeHaaluii 1o HUM C LENbI0 CTaHapTH3aLIH 3JIEKTPOCBSI3M Ha BCEMUPHOW OCHOBE.

Bceemmpnas accamOnest o cranmapruzanuu dnekrpocBsizu (BACD), kotopas nmpoBomuTes Kax[ple 4YeThIpe roja,
ompenensger TeMmbl A usydeHuss MccnemoBatensckumu komuccuamMu MCO-T, koTopele, B CBOK OYepensb,
BbIpa0aThIBalOT PekoMeHaImu 1Mo 3TUM TeMaM.

Yrepxnenue Pexomennammit MCDO-T ocymiecTBisieTcss B COOTBETCTBUU € MPOLIEAYPoii, n3inoxkeHHor B Pesomrormu 1
BACD.

B HekoTOphIX 00nacTsaX WHGOPMALMOHHBIX TEXHOJIOTHH, KOTOpBIE BXOAAT B KommereHmmio MCD-T, HeoOXxoanMmeie
CTaHJapTHI pa3pabaTEIBalOTCs HAa OcHOBE coTpyaHndectBa ¢ MCO nu MOK.

ITPUMEYAHUE

B Hacrosmieir Pekomenmarmu TepMuH "aIMHHUCTpAIMs" HCIOJB3YeTCs Ui KPAaTKOCTH M 0003HAYaeT Kak
AIMUHUCTPALUIO 3JIEKTPOCBSI3U, TaK U MPU3HAHHYIO SKCILTYyaTallMOHHYIO OpTraHU3alUIO.

CooTBeTCTBHE MOJIOKEHUSIM JJaHHON Pexomennaryu siBisieTcs J00poBoIbHEIM aeinoM. OnHako B PekomeHanmm MoryT
COZIEpIKaThCsl ONpeJIeNICHHbIE 00sI3aTeNIbHBIE OJI0KEHHS (JUIsl 0OecnedeHns], HalpuMep, BO3MOXKHOCTH B3anMOAEHCTBHUS
WIN TIPUMEHNMOCTH), M TOTJ]a COOTBETCTBHE JaHHON PeKoMeHAaly JOCTUTACTCS B TOM ClIydae, €CIM BBINOIHAIOTCS
BCe 3TU 00s3aTeNbHEIE MONoXKeHns. J{1s BEIpakeHus TpeOoBaHMi ncmonb3yrores ciosa "shall" ("ciemyet", "oOs3an")
WIA HEKOTOpHIE JApYTHe OOS3BIBAIOIINE TEPMHHBI, Takue Kak "must" ("momkeH"), a Takke WX OTPHIATEIHHBIC
9KBUBAJICHTHL. VcrIoabp30BaHNUE TaKMX CJIOB HE MPEJIOJIaracT, YT0 COOTBETCTBHUE JaHHON PexoMeHnauuu tpeOyercs oT
Ka)KJJOW CTOPOHBI.

[TPABA VHTEJUJIEKTY AJIbHOM COBCTBEHHOCTU

MCD oOpammaer BHUMaHHE Ha TO, YTO NPAKTHYECKOE NPHMEHEHHE WM peaim3anusi 3Toil PexomeHmanmm Moxer
BKJTIOYATh MCIIOJIB30BaHNE 3asIBIICHHOTO TIpaBa MHTEIUIEKTYaIbHOH coOcTBeHHOCTH. MCD He 3aHMMaeT Kakylo Obl TO HU
OBUT0 TIO3WIMIO OTHOCHUTENHHO MOJTBEPXkIEHHs, OOOCHOBAaHHOCTM WJIM TIPUMEHHMOCTH 3asIBICHHBIX MpaB
MHTEJJIEKTYyaIbHOW COOCTBEHHOCTH, HE3aBUCHMO OT TOTO, OTCTaWBalOTCA U OHM wieHamu MCD wmmm apyruMu
CTOpOHAMHM BHE Tpoliecca IMOAroTOBKH PexoMeHranmm.

Ha wmomeHT yTBepxkaeHus Hacrosimeidl Pexomenmammn MCD He momyumn w3BemeHHS 00 WHTEIDIEKTYyallbHOU
COOCTBEHHOCTH, 3al[MIIEHHON MaTeHTaMH, KOTOPBIE MOTYT MOTPeOOBaThCS U peaim3anud 3Toi PekomeHnmanmu.
OpHako Te, KTo OyAeT MpUMEHATh PexoMeHnaIuio, JO0DKHBI UMETh B BHIY, YTO 3TO MOXET HE OTpakaTh CaMylo
MOCTIETHIOI HH(OPMAIIHIO, U TIOATOMY MM HACTOSITENIFHO PEKOMEHIyeTCsl oOpamaThes K HaTeHTHOH 0a3e naHHbx bCO.

© ITU 2005

Bce mpaBa coxpanensl. Hukakas 4acTh JaHHOU ITyOJIMKAIIAN HE MOXKET OBITH BOCIIPOU3BE/ICHA C IIOMOIIBI0 KAaKUX-JIH00
CpeICTB Oe3 MpeBapuTeIEHOTO MICBEMEHHOTO paspemenns MCD.

il Pex. MCI-T G.808.1 (12/2003)
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Pexomenpanua MCI-T G.808.1

O0600menHas 3anIUTHAS KOMMYTauus — JIMHeilHAs 3alIMTa KAHAJIA U MIOICETHU

1 OobJsacTh NpUMEHEHHS

B mnacrosimeit PekoMmeHnmanuu maercs 0030p OOIMMX acCHEeKTOB JIMHEWHOW 3amuTHOW KommyTtamuu. OHa
OXBaThIBA€T CXEMBbl 3alllUThl, OCHOBaHHble Ha coeamHeHusx OTN, CHHU u ATM. OO630psl cxem
MEXCOEMHEHNH KOJBIIEBOW 3alllUTHl U MOJICETH C JIBOWHBIM Y3JIOM (HampuMmep, KOIbIEBOW) OyAyT NaHBI B
JIpyrux PexomeHanusx.

2 CcBLIKH

VYkazannbele Huke PekoMmenpauuum MCO-T W Opyrue MCTOUHHMKHM COAEPKAT MOJIOKEHUS, KOTOphIE MyTeM
CCBIJIKM Ha HHMX B JAHHOM TEKCTE COCTAaBJAIOT IIOJ0KeHMS HacTtosmer Pexomenmanuu. Ha momeHT
myOMUKaIMK YKa3aHHbIE W3JaHUsl ObUTH NeicTByronuMu. Bee Pexkomenpanuu u Apyrue UCTOYHUKA MOTYT
MOJIBEpraThCsl MEPECMOTPY; MOITOMY BCEM MOJB30BATESIM JNaHHON PekoMeHnanuu npezajiaraeTcsl U3y4uTh
BO3MOYKHOCTh TPUMEHEHHUs IOCIeIHEr0o W3MaHusd PexoMeHmanuid W ApYTHX UCTOYHWUKOB, MEPEUHCICHHBIX
Hxke. COUCOK JeHCTByOIMMX B Hacrosiiee Bpems Pexomenpamuit MCD-T perymsipHo myOmukyeTcs.
Ccbulka Ha JOKYMEHT B JaHHOW PexomeHmanuu He MpUAaeT €My KakK OTHEIbHOMY JOKYMEHTY CTaTyc
Pexomennmamnuu.

- ITU-T Recommendation G.783 (2004), Characteristics of synchronous digital hierarchy (SDH)
equipment functional blocks.

- Pexomenganms MCD-T G.798 (2002), Xapaxmepucmuku ¢)yHKYuOHAIbHBIX O10K08
Uuepapxuyecko20 0060pyo06anus ONMUYECKol MpaHcnOPMHOL cemu

- ITU-T Recommendation G.805 (2000), Generic functional architecture of transport networks.

— ITU-T Recommendation G.841 (1998), Types and characteristics of SDH network protection
architectures.

- ITU-T Recommendation G.842 (1997), Interworking of SDH network protection architectures.

- ITU-T Recommendation G.873.1 (2003), Optical Transport Network (OTN): Linear protection.

- ITU-T Recommendation 1.630 (1999), ATM protection switching.

- ITU-T Recommendation 1.732 (2000), Functional characteristics of ATM equipment.

- ITU-T Recommendation M.495 (1988), Transmission restoration and transmission route diversity:
Terminology and general principles.

3 Tele/lHI)I U onpeaejJaeHus

3.1 B nacrosmei PekoMeHganum ucnonap3yoTcs CAeAyINe TEPMUHBIL:

O6o3HayeHNEe KOHEYHOW TOYKH, HWCIOJb3yeMOE€ MpH OINHUCAHWU 3alluiiaeMond objactm; A —
KOHEYHass TOYKAa WCTOYHWKA 3allWIaeMbIX CHTHAJOB, /s KOTOPOH CHUTHANBl 3ampoca Ha
MEePeKIIOYEHNE HHULIMUPYIOTCS B IPYTOM KOHEUHOU TOUKE Z.

zZ O0o3HaueHne KOHEYHOW TOYKHM, HMCIIOJIb3yeMOe MpW ONHCAaHWU 3aluiaeMoil obmactu; Z —
KOHEYHas TOYKa, B KOTOPOH MHULMMPYIOTCS CUTHAJIBI 3aIIpOca Ha MEPeKIIoueHHeE.

3.2 B Hacrodmeit PekoMmMeHgauuMM HCHOJB3YIOTCS  CHEAYIOUIME TEPMHUHBI, OIpPEAECICHHbIE B
Pexomenmaniun MCO-T G.805:

a) AnantupoBannas uHpopmarus (Al)

b) Xapakrepuctuyeckas unpopmanus (CI)

c) [MoakmrovueHre TUHUU

Pex. MCO-T G.808.1 (12/2003) 1



d) Cetb

e) [MocnenoBaTenbHOE MOAKIIOUEHHE COCTABHOM JTMHUM

f) IMoncers

g) Kanan

33 B nacrosmeit PekoMengauny onpeaestoTcs ciaenyone TePMUHBI:

3.3.1 JleiictBue

3.3.1.1 kommyTamus: J{ns cenekropa — JeiicTBUE MO BBIOOPKE HOpMAlbHOTO Tpaduka W3 (TEKYIIero)
PE3epBHOTO TPAHCIIOPTHOTO 00BEKTa BMECTO (TEKYIETro) aKTMBHOTO TpaHCHOpPTHOro oObekTa. i mocta
(citygaii moCTOSTHHOTO MOJKIIIOYEHUS K pabodeMy OOBEKTY) — NeCTBUE 10 TOIKIIOUESHUIO UITH OTKIIOUCHHUIO
HOPMAJIbHOTO TpaduKa AJs 3alMThl TPAHCIIOPTHOTO 00bekTa. J[Jsl ciiydasi HEMOCTOSTHHOTO TOJKITIOYSHUS K
pabodeMy OOBEKTY — IeHCTBHE 1O TOAKIIOYCHHWIO CHTHAJIOB HOPMAlbHOTO Tpaduka K (TEKyIemy)
pe3epBHOMY TPAHCIIOPTHOMY OOBEKTY.

3.3.2 IIporokoa APS

3.3.2.1 1-3ramusiii: CpeAcTBO BBIPAaBHUBAHWS JBYX KOHIIOB 3alWIaeMOl oONacTé uepe3 OOMeH
OIMHOYHBIM coobienueM (Z > A). Jlns apxutekryp (1:1)" Moct/cenekrop B Z 3amycKaeTcsi Mpexie, 4em
CTAaHOBHUTCSI WM3BECTHO, MMEET ]I ycjoBHe B Z mpuoputeT Han ycioBuem B A. Korma A moaTBepkaaeT
MIPUOPUTET yCIOBUS B Z, 3aIlyCKAIOTCS MOCT U cenekTop. i oqHOHANpaBIeHHONH KOMMYTAllUU IPHOPHUTET
omnpezeNseTcss TOJIbKO B Z, W 3alyCcKaloTcs celekTop B Z u Mmoct B A. Jns apxutektyp 1+1 Moctbl
MMOCTOSIHHEI, M TOJKHBI 321y CKaThCS TOJIBKO CEEKTOPHI.

3.3.2.2 2-yramusiii: CpeacTBO BRIPAaBHUBAHUS JBYX KOHIIOB 3aIl[UINaeMoil 001acTu depe3 oOMeH AByMs
coobmenusmu (Z > A, A > Z). s apxurektyp (1:1)" Z cooOuiaer 00 ycaoBHH NEPEKIIOUEHHS B A 1
3amyckaeT MocT. Korma A moaTBepxaaeT MpUOPUTET YCIOBUS B Z, 3allyCKaloTcsl MOCT U cenekTop. [locne
MOJIyYEeHUsI TOATBEPKACHUS Z 3amycKaeT cBoi cenektop. s oqHOHANpaBIeHHON KOMMYTalluu IPUOPUTET
ompejenseTcs TONBKO B Z, W 3allyCKaroTcs celekTtop B Z u MocT B A. Jlns apxurektyp 1+1 MocThl
MOCTOSIHHBI, W JOJKHBI 3aITyCKATHCS TOJIBKO CEJIEKTOPHI.

3.3.2.3 3-yranublii: CpencTBO BBIpaBHMBAHMS JABYX KOHLIOB 3alMIIaeMOi 00IacTH uepe3 oOMEeH Tpems
coobuienusimu (Z > A, A > Z, Z > A). JIna apxurektyp l:n, m:n Z He OCYIIECTBJISET HUKAKOTO
MepeKIIIoYalollero AeHCcTBU, Toka A He MOATBEPAUT NMpuopuTeT ycioBus B Z. Korma A moareepkiaaer
MIPUOPUTET, 3amyckaercss MocT. [lociie mosnydeHus: MoATBep)KIAeHHU Z 3alyCKaeT CBOMl CeNeKTOp M MOCT U
CUTHAJIM3UpYeT 0 3amycke MocTa Ha A. Hakonern, B A 3amyckaercs cenekrop. s apxutektyp 1+1 MocTbl
HOCTOSIHHBI, U TOJKHBI 321y CKaThCSI TOJIBKO CEIEKTOPBI.

3.33 Kaacc 3amuThl

3.3.3.1 3amuTa KaHajga: 3amuTa TPAaHCIOPTHOTO OOBEKTa AJS clydas, KOrJa TPaHCHOPTHBIH OOBEKT —
kaHan. Kanan samumaercs mytem 1o0aBieHHs MOCTOB U CEIEKTOPOB Ha 000MX KOHLAX U JAOTOJHUTEIBHOTO
KaHajla MeXJy STUMH MOCTAMH U CEJIEKTOPaMH.

OrmpefiesieHne yCaOBHiA OTKa3a B KaHaje B MpelesiaX 3allldiaeMoil 00JacTH OCYIIECTBISAETCS C MOMOIIBIO
KOHTPOJIS KaHama.

3.3.3.2 3ammuTa NOAKJIOYEHHS] NOACEeTH: 3amuTa TPAHCIOPTHOTO OO0BEKTAa JUIA CIydas, Korja
TPAHCIIOPTHBIA OOBEKT — MOAKIIOYEHHE MmojceTH. [locnenoBarensHoe MOAKIIOUEHHE COCTABHOW JTMHUU B
pamMKax TMOJAKIIOYEHUs TOJCETH 3alllMIaeTcs IyTeM J00aBlIeHHs MOCTOB W CEJEKTOPOB B (DYHKIUSAX
MOJIKIIIOYEHNs] Ha KOHIAX 3aIUINaeMoil 00JacTH M JIOTIONIHUTENBHOTO TOCIE0BATENHHOTO TOAKITIOUEHUS
COCTaBHOU JTMHUYU MEXIYy dTUMHU (QPYHKIUSAMH ITOAKITIOYECHUS.
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OmpenenieHnie yCIOBHSL OTKa3a Ha MOCJIEIOBATEIbHOM IOJKIIOYEHHH COCTaBHOW JIMHUM B Tpezerax
3alUIaeMoi 00JacTy BEIMOTHAETCS CIEAYIOIUM 00pa3oMm:

3.3.3.2.1 KOHTPOJb noaypoBHs (/S): Kaxnoe mocienoBaTeabHOE MOAKIIOYEHHE COCTABHON JHMHUU
pacmmpsieTcs 3a CYeT KOHTPOJS TaHAEMHOTO TOJKIIOYEeHWS WM (YHKIUH 3aBepIIeHUs/aaanTaim
CerMeHTa, YTOObI TIOJYYUTh CTATYyC YCJIOBUSA OTKa3a, HE3aBUCHUMBIN OT MOCTYMAKOIIEro CUrHana Tpaduka.

3.3.3.2.2 nenapymammuii koHTpoab (/N): Kaxnoe mnocienoBaTenpHOE NOJAKIIOYEHHE COCTaBHOM
JMHUYU pacIIUpsieTcs ¢ MOMOIIBI0 (YHKLUMH HEHApyILIAIOIIEro KOHTPOJS OKOHEYHOTO MPUEMHHMKA, YTOOBI
HOJIY4HTh CTAaTYC YCJIOBHS OTKAa3a U3 NMOCTYMAIOLIEro CUrHaja Tpaduka.

3.3.3.2.3  BHyTpeHHHil koHTpoab (/I): Craryc ycCInoBUS OTKa3a KaXIOTO MOIKIIOUCHUS JUHUU
NOJyYaeTcs U3 cTaTyca KaHana 0a30BOro YPOBHS cepBepa.

[TPUMEYAHMUE. — 3TOT BHyTpEeHHUN KOHTPOJb TAKXKe MPUMEHHIM JJIS [TOCTIeI0BATENbHBIX MOAKIIOYEHNI COCTaBHON
nuanu CIIU VC-n.

3.3.3.2.4  npoBepounblii koHTpoJib (/T): Craryc ycrnoBus OTKa3za KaXIOTO MOCIEIOBATEILHOTO
MOJIKJTIOYECHUSI COCTABHOW JTMHHUU TMOJYYaeTCs U3 JIOTMOJHUTEIEHOTO KOHTPOIMPYEMOTO MOCIIE0BATEIBHOTO
MIOJIKJTFOYCHHUST COCTABHOM JINHUM, TIEpeIaBAEMOTr0 Yepe3 Ty JKe MOCIeJOBATEIbHYI0 COCTABHYO JTMHUIO.

3.3.3.3 3ammuTa ceTeBOro noaxkawdenus: CrienuaabHbIA CITydaid 3aIIUTH MOAKIIOYSHUS TIOICETH.
3.3.3.4 unauBMAyaJbHas: 3alUTa OCYLIECTBISAETCS U1 OMHOYHOTO TPAHCIIOPTHOT'O OOBEKTA.
3.3.3.5 rpymnoBasi: 3alUTa OCYIIECTBISETCS 1)1 HECKOJIBKUX TPAHCIIOPTHBIX 0OBEKTOB.

3.3.4 Tloakiacc 3aIlIUTHI

3.3.4.1 ckBo3HbIe cay:xkeoHbIe/OAM(e) curHaabl: CiyxeOHbie/OAM CUTHAJIBI, CBA3aHHBIC C KaHAJIOM
ceteBoro ypoBHs. [Tpumepsl: ciryxkeoHble curHansl OTN ODUk PM, ckBoznbie OAM curnanst ATM VPC.

3.3.4.2 cay:xedoHble/OAM(s) curnajabl noayposHs: CiyxeOHbie/OAM cHUrHaibl, CBSI3aHHBIE C KaHAJIOM
MOAYPOBHSI (TaHIEMHOE TTOAKIIOUeHHe, cerMeHT). [IpuMepsr: ciyxebnbie curHanel CLIA VC-n TC, cermeHT
OAM ATM VCC.

3.3.5 KomnoneHnt

3.3.5.1 3amumaeMasi  o0JacTtb: 3amuinaemMas o0JacTb ONpenesieT OAWH HWIH  HECKOJIBKO
TPAHCIIOPTHBIX OOBEKTOB (KaHAJbl, TMOJKIIOYEHHUS IOACETH), AN KOTOPHIX ObOecredynBaeTcs MeXaHU3M
COXpaHEHHs KMBYYECTH B Cllyyae OTKa3a, 3aTparvBalOLIETO 3TOT TPAHCHOPTHBIA O00BeKT (00bekThl). OHa
NPOCTUPAETCA OT CEJIEKTOPa/MOCTa OJHONH KOHEYHOH TOUKH, A0 CEIEKTOpa/MOCTa APYToil KOHEUHON TOUKH.

3.3.5.2 MocT: DyHKIUA, KOTOpas MOJKIYAaeT CUTHAJBl HOPMAJIbHOTO M HM30BITOYHOTO Tpaduka K
paboyuM U 3aILUTHBIM TPAHCTIOPTHBIM OOBEKTaM.

3.3.5.2.1 MOCTOSIHHBIH MocT: B apxutektype 1+1 MOCT mOAK/IFOYaeT CUTHAII HOPMAJIBHOTO TpaduKa Kak
K PabOTarOLINM, TaK U K 3aIIUTHBIM OOBEKTaM.

3.3.5.2.2 HIHPOKOBeMATeIbHBI MocT: B apxutektypax 1:n, m:n, (1:1)" MOCT HOCTOSHHO MOAKIIOYAET
CHT'HaJIl HOpMalbHOTO Tpaduka K pabodyeMy TpPaHCIIOPTHOMY OOBEKTy. B ciydae 3ammTHON KOMMYyTanuu
CHI'HAJl HOPMAJBHOTO TpaduKa IOMOTHUTENIBHO TOIKIIOYAeTCS K 3aIIUTHOMY TPAHCIIOPTHOMY OOBEKTY.
CurHan n30bITOYHOTO TpaduKka IMO0 He MOJKIIoYaeTCsl, TMOO0 MOAKII0YAETCS K 3alIUTHOMY TPAHCIIOPTHOMY
00BEKTY.

3.3.5.23 ceJIeKTOPHBIi MocT: B apxurektypax 1:n, m:n, (1:1)" MOCT MOAKIIFOYAET CUTHA HOPMAIbHOTO
Tpaduka 1mb0 K paboueMy, MO0 K 3alIUTHOMY TPaHCIIOPTHOMY 00BeKTy. CHrHanm u30bITOUHOTO Tpaduka
a100 He MOAKIIoYaeTCsl, TM00 MOJKIIOYAETCS K 3alIUTHOMY TPAaHCIIOPTHOMY OOBEKTY.

[MIPUMEYAHUE 1. — B cersx CHW mmpokoBemaTeabHBII MOCT NPEANOYTHUTENCH, MOCKOJNBKY IIEPEKPECTHO
MOJIKJTIOYCHHBIE CTPYKTYPHI HCHOIB3YIOT TAONUIBI MOJKIIOYCHUS, KOTOPbIE OOBIYHO OPraHU30BaHBI IO BBIXOILY.
B ciaywae mocTa, rae mMeroTcs Ba BeIxoaa u 1 Bxox, Tabmuia 3amonHsiack 061 kak "OUTx1:INy", "OUTx2:INy".
Hcnonp30BaHue HIMPOKOBEIIATENILHOTO MOCTa HE TpeOyeT U3MEHEHMsl MOAKIIIYEHHs pabodyell MaTpHIlbl, a TOJIBKO
JIOTIOJTHUTENLHOTO MOAKITIOYEHH s 3aIIUTHONW MATPHUIIBI.
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[TPUMEYAHUE 2. — B cetsix ATM npeAnodTuTeneH ceIeKTOPHBIA MOCT, IIOCKOJIBKY TaOIHIIBI ITOAKIIOYEHNST OOBIYHO
opranm3oBaHbl 1o Bxoxy. llmpoxoBemiatenbHbli MocT moTpeboBan Opl, Hampumep, 3ammceit "INx:OUTyl"
"INx:OUTy2", 4To clo)kHee, 4eM B Cllydyae CEJeKTOPHOTO MOCTa, JJii KOTOPOrO HYXKHO TOJBKO W3MEHUTh
"INx:OUTy1" na "INx:OUTy2". D10 npiMEeHNUMO TarKe K APYTMM TEXHOJOTHSIM ¢ KOMMYTallel MakeToB.

B [locTosHHBIA MOCT B 1llupoxoBelarenbHbii MOCT
i /S
P P
B Mocrt u36bITOdHOTO Tpaduka B CenexTopHblil MOCT
N \
g4,
ET >
> > D B EE——
P P
G.808.1_F01
Pucynok 1/G.808.1 — 3amuTHbBIE MOCTBI
3.3.53 cejekTop: OyHKIMA, KOTOpas M3BIEKAeT CUTHAI HOPMaJbHOTO Tpaduka aubo W3 paboyero,

Tu00 W3 3alUTHOTO TPAHCIIOPTHOTO 00BekTa. CHrHam W30BITOYHOTO Tpaduka MO0 H3BIEKAeTCS M3
3alUTHOTO TPAHCIOPTHOTO O0OBEKTA, INOO HE U3BJICKACTCS, B MOCIIEHEM cliyyae OyeT BEIBOJUTHCS CHTHAI
AlS.

3.3.5.3.1 BbIOOPOUHBIH cejekTop: CeleKTop, KOTOPBIA IMOIKIIOYAeT BBIXOJ CHTHAja HOPMAaJhbHOTO
Tpaduka K BXoJaM 100 paboydero, 1100 3alIUTHOTO TPAHCTIOPTHOTO 00BEKTA.

3.3.5.3.2 oobenuHsomuii ceanexrop: st apxurektyp 1:1 u (1:1)" — cenekrTop, KOTOPbI MOCTOSHHO
HOJK/IIOYaeT BBIXOJ CHUTHaja HOPManbHOro Tpaduka K BXoJaM Kak pabodero, Tak M 3alUTHOTO
TPaHCIOPTHBIX OOBEKTOB.

[NIPUMEYAHUE 1. - Dra anprepHathBa paboTaeT TOJIBKO B COYETAaHMH C CEJIEKTOPHBIM MocToM. Jlis
npenoTBpamieHust Toro, utodbl Tpaduk AIS/FDI mnm HenmpaBWIBHO TMOJIKIIOYCHHBINH/0OBEIMHEHHBIH TpaduK Ha
Pe3epBHOM TPAaHCIOPTHOM O0OBEKTE OOBEAWHSIICS C CHTHAJIIOM HOPMAaJIbHOTO Tpaduka, BEIOPAHHOTO M3 aKTUBHOTO
TPaHCIIOPTHOTO OOBEKTA, OOBETUHSIONINI CEIEKTOP COAEPKUT MEPEKII0YaTeN! KaK Ha 3alIUTHOM, TaK U Ha pabodyeM
BXOJ[aX. AKTHBHBIA TPAHCIIOPTHBIN OOBEKT 3aKPOET CBOHM MEPeKI0YaTeNb, B TO BpeMs KaK pe3epBHBIN TPaHCTIOPTHBIN
00BEKT CcBOW mepekirouarens OTKpoeT. CrenoBaTenbHO, OOBEAMHSIOMINI CENEKTOpP SBISIETCS PAa3HOBUAHOCTBIO
pacmpesieIeHHOTO BBIOOPOYHOTO CENIEKTOpa.

[TPUMEYAHUE 2. - B cetsx ATM mnoxakimo4eHus: MOTYT OBITh Ha3HAuYeHBI, HO SUEHKU HE 00s3aTENbHO MPOXOAST
yepe3 HUX. CelIeKTOPHBIA MOCT MOCBUIAET SYEHKH TOJIBKO 4yepe3 paboumid WM 3alUTHBIA OOBEKT, U TIO3TOMY OyJeT
JIMIIB OJIHA KOMUs, AOocTUTaromas cenekropa. CiaenoBarenbHo, TabIua NOJKIIOUEHNST MOXKET MMETh J1BA MOCTOSIHHBIX
matpuusbelx noakmoueHus "INx1:OUTy" m "INx2:0UTy". DTo mpuMeHMMO Takke K IPYyTUM TEXHOJOTHSAM C
KOMMYTAaIlel TaKeTOB.
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B Bri6opouHoii cenexkrop B OObeanHSIOMWUI CeNeKTOp

W W
—_— N — N

G.808.1_F02

B Cenexrop U30BITOYHOTO TpaduKa

AlS ET
—
—_— -

Pucynok 2/G.808.1 — 3amuTHbIE ce1eKTOPHI

3.3.5.4 rosoBHOIl KoHel: ['0JJOBHOW KOHEN IPYMIbl JUHEHHOMN 3alllUThl — 3TO KOHEI, T 3aJeicTByeTcs
¢yHkus Mmocta. B cimyuae, korna Tpaduk 3amuineH B 000MX HalpaBICHUAX Mepeaadn, FoJ0BHON KOHEUHBIN
NpOLECC MPUCYTCTBYET B 000MX KOHIIAX 3aLUTHON TPYIIIbI.

3.3.5.5 xBocToBOIi KOHel: XBOCTOBOM KOHEI IPYMIbl JIMHEHHOM 3allIUThl — 3TO KOHELL, IJI€ 3a/eiCTByeTCA
¢yHKus cenexkropa. B cimyuae, xorma TpaguK 3amuiieH B 00OWX HaNpaBICHUSAX Tepefadd, XBOCTOBOH
KOHEYHBII MPOLIeCC MPUCYTCTBYET B 000MX KOHIIAX 3alUTHOW TPYIIIIHI.

3.3.5.6 y3eq nmpHeMHMKA: Y3ell Ha BBIXOJE 3allUINAeMOil 00JacTH, Ile CHUTHajl HOPMAaIbHOTO Tpaduka
MOXeT OBITh BBIOpaH JMOO M3 pabodyero TPaHCIOPTHOTO OOBEKTa, MO0 W3 3AIUTHOTO TPAHCIIOPTHOTO
o0BbeKTa.

3.3.5.7 y3en ucTOYHHMKA: Y3el Ha BXOJe 3alllMIaeMOd 0O0IacTH, TJe CHTHAJl HOPMAalbHOTO Tpaduka
MOXET OBITh MOIKITIOYEH MOCTOM K 3aIIUTHOMY TPAaHCIIOPTHOMY OOBEKTY.

3.3.5.8 mnpomexyTouHblii y3eq: Y3en imO0 Ha (QU3MUECKOM MapuipyTe padodero TpaHCIOPTHOTO
00beKTa, 100 Ha (PU3NUECKOM MapLIpyTe 3alIMUTHOTO TPAHCIIOPTHOTO OOBEKTa, MEXIY y31aMH UCTOUHHKA
1 IPHEMHMKA COOTBETCTBYIOIIEH 3aIuimaeMoi 00IacTH.

3.3.6 YciaoBue oTka3a

3.3.6.1 curnan yxyamenusi (SD): Curnan, ykasplBaloIMi Ha Iepenady COOTBETCTBYIOIIMX AAHHBIX C
YXYIIIEHHBIMA XapaKTEPUCTHKAMHU B TOM CMbICIE, YTO HMEET MECTO COCTOSIHHE HEUCIPaBHOCTH,
MPUBOIAIIEH K YXYAIICHUIO KadecTBa curHana (Hampumep, dDEG).

3.3.6.2 curnan c6osa (SF): Curnan, ykasplBarouiii Ha Haiuyue c6od B Iepelaye COOTBETCTBYIOLIMX
JaHHBIX B TOM CMBICJE, YTO HMMEET MECTO COCTOSHHE HEHMCIPaBHOCTH, IpepbIBarolleil cUrHaid (HO He
HPUBOJSILEHN K yXyIIIEHUIO KayecTBa CUI'HajIa) Ha OJMKHEM KOHLIE.

3.3.6.3 curnan yxyauwenus rpynnsl (SDG): Curnan, ykasplBalomuid Ha TO, YTO COOTBETCTBYIOIIAS
rpynna JaHHBIX MepefaeTcs ¢ YXy/IIIeHHbBIMHA XapaKTepUCTUKAMMU.

3.3.6.4 curnaan c6os rpynnbel (SFG): Curnan, ykaspBaoolMii Ha Haauuue cOosi B mepenaue
COOTBETCTBYIOLIEH I'PYIIBI JaHHBIX.

3.3.6.5 curhan yxyaumenuss cepBepa (SSD): BriBog uHAuKanuM YXYALIEHUS CHUTHalIa B TOYKE
MOJIKITIOYeHNS (DYHKIIUH aJanTalny.

3.3.6.6 curnaa coosi cepepa (SSF): BreiBog MHAMKAIIMN CUTHANA COOS B TOYKE MOAKIIOYCHUS (HYHKIIAN
a/lanTalum.

3.3.6.7 curnaa yxyamenusi B kanaue (TSD): BeiBoa MHOMKALMKM CUTHANA yXYJLIEHUs B TOYKE JOCTYyIa
(hyHKIIMA 3aBEpIICHUS.

3.3.6.8 curnaa coos B kanaje (TSF): BriBog mHaukauuy curHaia c0os B TOYKE JOCTyNa (YHKIHMU
3aBEpLUECHHUS.
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3.3.7 ApxurekTypa

3.3.7.1 (BamuTHasi) apxutektypa 1+1: 3ammuTHas apxutektypa 1+1 WMeeT oauH CWTHAI HOPMAJIBHOTO
TpaduKka, OJUH pabOUMii TPAaHCHOPTHBIH OOBEKT, OJWH 3allUTHBIN TPAHCIOPTHBIA OOBEKT U MOCTOSHHBIN
MOCT.

Ha xoHIle MCTOYHMKA CUTHAJI HOPMAJIBHOTO TpaduKa MOCTOSHHO MOAKIIOYEH Yepe3 MOCT Kak K padouemy,
TaK ¥ K 3alIMTHOMY TpPaHCIOPTHOMY oObekTaM. Ha mprHeMHOM KOHLE CHI'HaJl HOPMallbHOTO Tpaduka
BBIOMpAETCs OT JIyUlIero U3 ABYX TPAHCIOPTHBIX OOBEKTOB.

W3-3a TOCTOSTHHOTO MOJKIIIOUEHHS apXUTeKTypa 1+1 mpensaTcTByeT NOCTYIUIEHHIO He3allMIIEHHOTO CUTHana
n30BITOYHOTO TpaduKa.

3.3.7.2 (3amuTHast) apxuTrektypa 1:n (n = 1): 3amuTHad apXuTekTypa l:n UMEET n CHUTHAJIOB
HOPMaJbHOrO Tpaduka, n padoYMX TPAaHCIOPTHBIX OOBEKTOB M 1 3alIUTHBIA TPaHCHOPTHBIA 00BbEeKT. OHa
MOXET UMETh | CUTHAJI M30BITOYHOTO TpaduKa.

Ha koHIle MCTOYHHMKA CHUTHAI HOPMAallbHOTO Tpaduka MO0 MOCTOSHHO MOJKIIYEH K CBOeMy pabodyeMy
TPAHCTIOPTHOMY OOBEKTY M MOJKET OBITh TOIKIIOUEH K 3alUTHOMY TPAHCHIOPTHOMY OOBEKTY (ciydai
HIMPOKOBEMIATEIBHOTO MOCTa), JIMOO MOJKIIOYEH K CBOEMY pabodeMy WM 3allMTHOMY TPaHCHOPTHOMY
00BeKTy (Citydail celeKTopHOro MocTa). Ha mpueMHOM KOHIlE CHTHA HOPMAJbHOTO Tpaduka BBIOMpaeTCs
mn60 u3 paboyero, OO U3 3aTUTHOTO TPAHCIIOPTHOTO OOBEKTA.

CurHan He3alMIIEHHOTO W30BITOYHOTO TpaduKa MOXKET TPAaHCIOPTHPOBATHCA 4Yepe3  3allUTHBIN
TPaHCIOPTHBIA OOBEKT, KOTJa 3alUTHBIA TPAHCIIOPTHBIA OOBEKT HE UCHOJb3YeTCs Ui MepPeHOoca CUrHaia
HOPMAJIEHOTO TpaduKa.

3.3.7.3 (3amuTHasi) apXMTeKTypa m:n: 3allUTHas apXWUTEKTypa Mm:n UMEET N CUTHAJIOB HOPMAaJIbHOIO
Tpaduka, n paboYNX TPAHCIIOPTHBIX OOBEKTOB U M 3AILMTHBIX TPAHCIOPTHBIX 00BEKTOB. OHA MOXKET UMETh
JI0 M CUTHaJIOB U30BITOYHOTO TpaduKa.

Ha koHme ucTovyHrMKa cHTHAN HOPMAaNbHOTO Tpadrka TUOO0 MOCTOSHHO MOIKIIOYEH K CBOEMY pabouemy
TPAHCIIOPTHOMY OOBEKTY W MOXKET OBITh MOIKIIOYEH K OJHOMY W3 3alIMTHBIX TPAaHCIOPTHBIX OOBEKTOB
(cimydail mMPOKOBEIIATEIFHOTO MOCTa), JIMOO TMOAKIIOYEH WM K CBOoeMy pabodeMmy, WM K OJHOMY W3
3QIUTHBIX TPAHCIOPTHBIX OOBEKTOB (CIIly4ail CeJIeKTOpHOTO MocTa). Ha mpueMHOM KOHIIE CHUTHAI
HOpMaJbHOTO Tpaduka BeIOMpaeTcs uO0 W3 padodero, MO0 W3 OMHOTO W3 3AMMUTHBIX TPAHCTIOPTHBIX
00BEKTOB.

Yepes m 3alIMTHBIX TPAHCIIOPTHBIX 0OBEKTOB MOTYT TPAHCIOPTUPOBATHCSA IO M CUTHAJIOB HE3AIIUIIIEHHOTO
U30BITOYHOTO TpaduKa, KOTAa 3al[MUTHBIE TPAHCIOPTHBIE 00BEKTHI HE UCTIONB3YIOTCS IS MepeHoca CUrHaia
HOPMAJIEHOTO TpaQuKa.

3.3.7.4 3ammutHas apxurektypa (1:1)": n mapaiuienbHbIX 3aLIUTHBIX apXUTEKTyp 1:1, KOTOpBIE UMEIOT N
3alIUTHBIX TPAHCIOPTHBIX OOBEKTOB, COBMECTHO HCIOJB3YIOIMX 3alIUTHYIO IIOJOCY TNPOIYCKaHUS
(¥ KOHKypUpYIOLIMX Npu 3ToM). OHa UMEET N CUTHAJIOB HOPMAalbHOTO Tpaduka, n padoYMX TPaHCIIOPTHBIX
00BEKTOB W N 3aIWTHBIX TPAHCIOPTHBIX 00BEKTOB. OHA MOXKET UMETh CUTHAJI W30BITOYHOTO TpaduKa, W B
3TOM ciy4ae OyIeT UCIONIb30BaThCs JOIONHUTEIbHbIN TPAHCIIOPTHBIN OOBEKT.

[MPUMEYAHUE. — Dra apxurekTypa NpuMeHHMa K CETSIM SYEHCTOT0/IakeTHOTro ypoBHs (Hanpumep, ATM, MPLS).

3.3.8 BHemnue KOMaHAbI

3.3.8.1 OJuokMpOBKa 3alIMTHOrO TpaHcmoptHoro odwbekta Nei (LO #i): Bpemennad omepauusa mno
W3MEHEHWIO KOH(HUTYypaIiy, HHIIHApYeMas KOMaHI0i omnepaTopa. OHa MPUBOIUT K TOMY, YTO 3aIIUTHBIN
TPaHCTIOPTHBIA 00BeKT No i BpeMeHHO HeAOCTYTIeH I Tiepenadn curHana Tpaduka (Kak HOpMaJIbHOTO, TaK
1 N30BITOYHOTO TpahuKa).

3.3.8.2 OugokHMpoBKa CHTHajJa HoOpMajbHOro Tpadgmka Nei: Bpemennas omepanuss 1Mo H3MEHEHUIO
KOH(Urypauuy, MHUOUUpYeMas KoMaHaoi omeparopa. OHa MPUBOAMUT K TOMY, YTO CHI'HajJ HOPMajbHOTO
Tpacduka Ne i BpeMEHHO HE MOJKET IepeaaBaThCsl Yepe3 CBOM 3allMTHBIM TPaHCIOPTHBINH 00BbekT. KomaHab
Uil cUrHanga HopMmanbHoro Tpaduka Nei Oynmyt urHopupoBathes. CurHansl SF wnum SD ans curnana
HOpMaJTbHOTO Tpaduka Ne i Oy IyT HTHOPHPOBATHCS.

3.3.8.3 oTMeHa 0JIOKMPOBKH CHUrHAjJa HopMajabHoro Tpapuka Nei: OTmeHseT KOMaHAy OJOKHPOBKU
cUrHana HopManbsHoro Tpaduka Ne i.

[TPUMEYAHMUE. — B aByHanpaBieHHOW KOMMYTAIIH 1:n 3alpoChl CUTHAIA HOpMaIBHOTO Tpaduka Ne i oTnaneHHBIM
MOCTOM OyAyT YAOBIETBOPATHCS U MPEAOTBpaIleHus: omuook mportokonaa APS. B pesynpraTe curHan HOpMaabHOTO
Tpaduka IODKEH OJOKMpPOBaThCs Ha OOOMX KOHIAX, 4TOOBI MPEJIOTBPATUTH €ro BBIOOPKY M3 3alMTHOrO 00BEeKTa
BCIIEJICTBHE MPOXOXKICHUS KOMAaH[Bl WM YCIOBHMSA OTKa3a Ha JII0OOM KOHIE. MHOXXECTBO W3 3THUX KOMAaHA MOTYT
COCYIIECTBOBATH JUIS PA3IMYHBIX CUTHAJIOB HOPMAIILHOTO Tpa(HKa.
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3.3.84 ¢uxcanus: BpemeHHas omepanus HW3MEHEHHs KOH(UTypallu, WHUIUUpyeMas KOMaHJOU
omeparopa. OHa OJOKHpYET BBINIOJHEHHWE IOOBIX AEWCTBUH IO TEPEeKIIOYSHHI0 M, TaKUM 00pa3oM,
¢ukcupyer Tekymee cocrosane. [loka komanna ¢hukcanuu He OyJeT OTMEHEHa, JOMOTHUTEIbHbIE KOMaH/IbI
Ha OJIMDKHEM KOHIIE OyayT WTHOPHUPOBATHCS. V3MeHEHWs YCIOBHMM OTKa3a W MpHHATHIE cooOmeHus APS
OymyT urHopupoBaThcs. Korma komanaa gukcanuyu oTMeHseTcs (0TMeHa (PUKCAIUN), COCTOSHHUE 3aIIUTHON
IPYIIBI IepeolieHUBAETCS Ha OCHOBE YCJIOBHIT 0TKa3a U MOJTy4YeHHOro coobrenust APS.

3.3.8.5 npuHyauTelbHOE MNepeK/JIOUYEHHe CHTHAJa HopMaJjbHoro tpaguka Nei (FS #i): Omneparus
MEPEeKITI0YSHIS, THUIIMUPYeMasi KOMaH 0l oneparopa. OHa MepeKIrodaeT CUrHAI HOPMaJIBHOTO Tpaduka Nei
Ha 3alIUTHBIA TPAHCIOPTHBIA OOBEKT, €CITU TOJNBKO HE JEWCTBYET KOMaHIa MEePEKITI0YeHUs] C PaBHBIM HITH
0oJj1ee BEICOKMM IPHOPUTETOM.

Jna cnyvas ncnonp3zoBanus curana APS curnan SF Ha 3amuTHOM TpaHCIIOPTHOM 00BEKTE (Yepe3 KOTOPBIN
nepenaercs curHan APS) uMeeT mpuopuTeT HaJ NPUHY ANTEIbHBIM MEPEKIIOUCHUEM.

3.3.8.6 npuHyauTelbHOe TNepekJroyenue HyJeBoro curnaga (FS #0): Onepanus mepekioueHus,
WHULMUpYEeMas KOMaHION omnepatopa. B apxurekrypax 1:n oHa mnepexirodyaeT HYJIEBOM CUTHAJI Ha
3alIUTHBIA TPAaHCIIOPTHBIN OOBEKT, €CIM TONbKO HE ACHCTBYET KOMaHAA MEPEKIIOUEHHS C PaBHBIM HIIU
Oonee BbICOKMM NpuopureToM. CUIHaja HOPMaJIbHOTO TpaduKa, UMEIOLIUNICS Ha 3alIMTHOM TPaHCIIOPTHOM
o0BeKTe, TepeaaeTcs Ha CBOW pabouMii TPAaHCTIOPTHBIM 0OBEKT M M3BNIEKaeTcs U3 Hero. B apxutextype 1+1
OHa BBIOMpAET CUTHAJ HOPMaJIbHOTO Tpaduka 13 pabouero TpaHCIOPTHOI'O OOBEKTA.

st cimydas ucronp3oBanus curHana APS curnan SF Ha 3amuTHOM TpaHCTIOPTHOM 00BeKTe (Yepe3 KOTOPHIT
nepenaercsa curian APS) umeer nmpuopuTeT HaJ NPUHYIUTENBHBIM MEPEKIIOYSHUEM.

3.3.8.7 npuHyauTenbHOE nepeKIrnYeHne CHIHAJIA U30BITOYHOIO Tpadguka
(FS #ExtraTrafficSignalNumber): Omneparus nepexiroueHns, HTHAIUAPyeMas KoMaHaoi omneparopa. OHa
MEPeKTIoYaeT CUTHaJd M30BITOYHOTO Tpaduka Ha 3allUTHBIA TPAaHCIOPTHBIM OOBEKT, €ClU TONBKO He
JEeHCTBYeT KOMaH/a TMEepEeKIIOYeHNs] C PaBHBIM WM Oojiee BHICOKMM MpuopuTeToM. CHrHal HOPMAaTbHOTO
TpadrKa, IMEIOITUICS Ha 3alIITHOM TPAHCIIOPTHOM OOBEKTE, TIepenaeTcss Ha CBOM pabodmii TpaHCIIOPTHBIN
00BEKT U U3BJICKACTCS U3 HETO.

Hns cnyyas ucrnions3oBanus curHana APS curnan SF Ha 3alIMTHOM TpaHCHOPTHOM 00BEKTE (depe3 KOTOPBII
nepenaercs curHan APS) uMeeT nmpuopuTeT HaJ NPUHY AUTEIbHBIM [EPEKIIOUECHUEM.

3.3.8.8 pyuHoe nmnepek/OYeHHe CHTHAJa HopMmaabHOro Tpapuka Nei (MS #i): Omnepamus
NEePEeKNIOYeHNs, MHULMMPYeMas KOMaHIol omneparopa. OHa MEpeKIoYaeT CUTHAJ HOPMalbHOTO Tpaduka
Nei Ha 3alIUTHBIA TPAaHCHIOPTHBIN OOBEKT, €CJIM TONBKO YCIOBHE OTKa3a HE MMEET MeCTa Ha APYIHX
TPaHCIOPTHBIX 00BEKTaxX (BKJIIOYAs 3alIWMTHBIA TPAHCIIOPTHBIM OOBEKT) WMIM HE JeiCTByeT KoMaHjaa
NEPEKITIOYCHHUS C PaBHBIM JHO0 O0Jiee BHICOKUM MPHOPUTETOM.

3.3.8.9 pyuHoe nepekjroyenue HyJesoro curnajga (MS #0): Onepanus nmepexTtoueHns, HHAITTHPYEMast
KOMaHJ0i orneparopa. B apxutekrypax 1:n oHa nepekiitodyaeT HyJIEBOW CUTHAJ Ha 3alllUTHBIN TPaHCHOPTHBIN
O0OBEKT, €CIIM TOJIBKO YCJIOBHE OTKa3a HE HMMEeT MecTa Ha JPYTWX TPAaHCIOPTHBIX OOBEKTaX WM He
NIeHCTBYeT KOMaHa MEepPEKII0UEeHNsI C PaBHBIM JINOO OoJiee BHICOKUM MpuopuTeToM. CHUTHAT HOPMAaIbHOTO
Tpaduka, IMEIOLIMICS Ha 3aIIMTHOM TPAHCIIOPTHOM OOBEKTE, MepeacTcsi Ha CBOW pado4YHid TPaHCTIOPTHBIN
0o0BEKT W W3BJIeKaeTca W3 Hero. B apxurekTtypax 1+1 oHa BBIOMpaeT cWrHai HOpMajbHOTO Tpaduka w3
pabodero TpaHCIIOPTHOTO OOBEKTA.

3.3.8.10 pYuHoe nepekJoYeHmne CUrHaJa U30BITOYHOIO Tpajduka
(MS #ExtraTrafficSignalNumber): Onepanus nepexioueHus, THULIHApyeMasi komaHao# oneparopa. OHa
MIEPEKITI0YaeT CUTHAT W30BITOYHOTO TpaduKa Ha 3aIUTHBIN TPAaHCIIOPTHBIN OOBEKT, €CIM TOJIBKO YCIOBHE
0TKa3a He MMeeT MecTa Ha JIPYTHX TPAHCHOPTHBIX OOBEKTaxX WJIM HE JISHCTBYeT KOMaH/a MEepeKIIOYeHHUs C
paBHBIM ITHOO Ooliee BHICOKMM mMpHopuTeToM. CUTHAT HOPMalbHOTO TpaduKa, UMEIOIIHCS Ha 3alIUTHOM
TPaHCTIOPTHOM OOBEKTE, IepeaacTcs Ha CBOW pabodmii TpaHCTIOPTHBIN OOBEKT M M3BJIEKACTCS U3 HETO.

3.3.8.11 curnaja ucnojgHeHuss Nei (EX): Bpimaer 3ampoc Ha HCIONHEHHE AN CUTHana (HyJEBOM
CUTHAJI, CUTHAJ HOPMAaJIbHOTO TpaduKa, CUTHAT N30BITOYHOTO TpaduKa) U MpoBepsSeT OTBETHI HA COOOIEHUS
APS, ecii TONMpKO HE MCHONB3YETCS 3aIMTHBIN TPAaHCIOPTHBIA 00BEKT. [lepekimodenne GakTHIecKd He
3aBeplIaeTcs, T. €. CENEKTOp cOpachiBaeTcs 3ampocoM Ha HCTHoiHeHHe. DYHKIMS HCTOJIHEHHS SBISETCA
HeoO0s3aTeNbHOM.

3.3.8.12 orMeHa (CLR): OtmeHseT aKTHBHYIO OJOKHPOBKY 3alWTBl Ha OJMKHEM KOHIIE,
IIPUHY IUTENBHOE NIEPEKIIOYEHUE, PYUHOE NepeKitoueHue, cocrosstnue WTR v komany ucrnojHeHus.
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3.3.9 Cocrosinusa

3.3.9.1 curnaj HopmajabHoro Tpaguka Ne i He peBepcupyercst (DNR #i): [Ipu pabote B HepeBepcUBHOM
PEeXUME MCIIONB3YeTCsl A MOANEPKAHUS COCTOSHUS, KOT/Ia CUTHAJI HOPMAIIbHOTO TpaduKa U3BJIEKAaeTCs U3
3aIIUTHOTO TPAHCIIOPTHOTO OOBEKTA.

3.3.9.2 orcyrcrBue 3ampoca (NR): Bce curnHanbl HOpMmagpHOTOo TpaduKa H3BIEKAIOTCS U3 CBOMX
COOTBETCTBYIOIINX Pa0OYMX TPAaHCIOPTHBIX OOBEKTOB. 3AIUUTHBIA TPAHCIOPTHBIM 0OBEKT NUO0 mepenaeT
HYJIEBOH CHUTHAI, M30BITOUYHBIN TpaduK, THOO CIYKHT MOCTOM IJIsi €JMHCTBEHHOTO CHTHAja HOPMAJILHOTO
TpaduKa B 3alIUTHOH Tpymme 1+1.

3.3.9.3 okuaaHue BOCCTAHOBJIEHMS CHTHajJia HopMajbHoro Tpagukxa Nei (WtR): Ilpu pabGore B
peBepcuBHOM pexknMe mocie otMeHbl SF i SD Ha pabodeM TpaHCOPTHOM 00BekTe Ne i moaep:KuBaeT
BBIOOPKY CHTHAJla HOPMAaJbHOTO Tpaduka W3 3alUTHOTO TPAHCIIOPTHOTO OOBEKTa, TMOKa HE IMPEKPATHT
paboty TaiiMep OXXuAaHWS BOccTaHOBJIeHWs. Ecnm Talimep mpekpaTHT paboTy 10 HACTYIUIEHUS JII0OOTO
JIPYTOTro COOBITHS WM MPOXOXKACHUS JII000M APYroil KOMaH/Ibl, TO COCTOosIHUE OyneT u3mMeneHo Ha NR. Dto
WCTIOJNB3yeTCs ISl TIPEAOTBPAIEHHsI YaCTOTO CpabaThIBaHMs CEIEKTOpa B ClIydae MepuoIUIeCcKIX OTKa30B.
CocrostHue OXXUIaHUS BOCCTAHOBIIEHUS OyJeT BBOIUTHCS TOJIBKO B cliydae, eciau HeT ycioBus SF umm SD
JUTSL 3alIUTHOTO TPAHCTIOPTHOTO OOBEKTA.

3.3.10 CpabarbiBaHue

3.3.10.1 peBepcuBHOE (3alINTHOE) cpadaTbiBanne: CpabaThIBaHHE 3alIMTHOTO MEPEKII0YEHHUs, MPU
KOTOPOM (YHKIMU TpPAaHCIIOPTUPOBKM M BBHIOOPKM CHIHala HOPMAalbHOTO Tpaduka (ycIyrd) Bceraa
BO3BpAIAIOTCS Ha pabounMii TPAHCHOPTHBIM OOBEKT (WJIM OCTAlOTCS Ha HEM), ©CIM 3alpochkl Ha
NEepeKIIOYeHNE 3aBEpUICHBI, T. €. KOraa padoyuii TPaHCIOPTHBIA OOBEKT BOCCTaHABJIMBaeTCS IOCTeE
HEHMCIPaBHOCTH WM BHEIIHHUH 3alIPOC OTMEHSETCS.

3.3.10.2 HepeBepcHBHOe (3alMTHOe) cpadaThiBaHue: CpabaTbhiBaHHE 3alMTHOW KOMMYTAalLUH, MpPU
KOTOpOM (DYHKIIMM TpPaHCIIOPTHUPOBKH W BBIOOPKHM CHTHAaIa HOPMAaJbHOTO Tpaduka He BO3BpAIAIOTCS Ha
pabounii TpaHCIOPTHBIN OOBEKT, €CITH 3alPOCHl HAa IEPEKIIOYEHNE 3aBEPIICHBI.

3.3.11 Curnana
3.3.11.1 curuaj Tpaduka: Xapakrepuctuueckas WM aJanTUpOBaHHAsS HHOOpPMAIIKS.

3.3.11.2 CHrHaJl HopMaJjbHoOro tpaguka: CurHan Tpaduka, 3aliMIIaeMblid AByMsl ajJbT€PHATUBHBIMU
TPaHCIOPTHBIMH 00BEKTaMH, KOTOPbIE Ha3bIBAIOTCS PA0OYMM U 3aLIUTHBIM TPAHCIIOPTHBIMU OOBEKTaMH.

3.3.11.3 curuaj u3dbiTounoro Tpadguka: CurHan Tpadurka, KOTOPBIN TepedaeTcs 4epe3 3allUTHBIN
TPaHCIOPTHBIA OOBEKT W/WIM TOJNOCY NPOMyCKaHWs, KOrJa OJTOT TPAaHCHOPTHBIA 00BEKT/mojoca
NPOIYCKaHMUs HE HCIOJB3YETCs Ul 3alUMThl CUTHANa HOPMAaJbHOTO TpaduKa; T.e€. KOTa 3alluTHBIN
TPaHCIIOPTHBIN OOBEKT SBISIETCS pe3epBHBIM. ECITM 3aIMTHBIA TPaHCTIOPTHBIA 00BEKT/TIONI0Ca TPOITY CKaHUs
TpeOyeTcs A 3aIUThl UM BOCCTAHOBJIEHHS HOPMaJIbHOTO Tpaduka Ha paboueM TPaHCHOPTHOM OOBEKTE,
TO M30BITOUHBIN TpaduK npepbiBaeTcs. M30bITOUHBIN TpaduK He 3alMIIaeTCs.

3.3.114 HyJeBoi curHaj: HymneBpIM cHUTHaJOM MOXKET OBITH JIO0OW BHA CHTHANA, KOTOPBIH
COOTBETCTBYET CTPYKType CHUTHajia (XapaKTepUCTHUYECKON WM aJdalTUPOBAHHOW HH(OPMAIIUK) OMOPHOMN
TOYKH KOHKPETHOTO YpOBHA. [lo yMOI4aHMIO 3TO CHTHAN, TepeJaBacMblii (QyHKIMEH MOAKIIOUEHUS Ha
BBIX0/I€, KOTOPBIN HE MOJIKIIOYEeH K OTHOMY U3 €€ BXOJIOB.

Hymneoii curnan urHopupyertcs (He BEIOMpAETCs) Ha MPUEMHOM KOHIIE 00JIaCTH 3aIIUTHI.

HyneBoii curnan ykassiBaeTcs B ipoTokosie APS, eciu 3aliuTHBIN TpaHCTIOPTHBIN OOBEKT HE UCTIONB3YETCS
IUIs TIepelladyi CUIHajla HOPMajbHOTO WM U30BITOYHOTO TpaduKa.

IIpumeps! HyneBBIX cuTHaOB: Heobpaboranubii curHan VC-n (CLIHU), ODUk-OCI (OTN), orcyrcTBue
curHana (ATM, MPLS), TecToBblii cUrHal, OJUH U3 CUTHAJIOB HOpManbHOTO Tpaduka, curHan AIS/FDI.

3.3.12 Kommyranus

3.3.12.1 JBYHANpPaBJIEHHAs1 (3AIIUTHAsl) KOMMYTalusi: PexxuM 3allUTHON KOMMYTalldd, B KOTOPOM
JUIS OJTHOHAITPABIIEHHOTO OTKa3a CUTHAJ] HOPMAJBbHOTO TpaduKa MEepeKouaeTcs Ha 3aluTy B 000uX
HampaBineHmsx ("kaHana", "TOAKITIOYEHHS TOACeTH" M T. 1.), BKIIIOYas HaIpaBjeHHE, Ha KOTOPOM HMeEeT
MECTO OTKa3 U HallpaBlieHHe, HA KOTOPOM OTKa3 OTCYTCTBYeET.
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3.3.12.2 O/IHOHANMPABJIEHHAA (3alUMTHAs) KOMMyTauus: PexxuMm 3aliMTHOM KOMMYTallUd, B KOTOPOM
JUIA OJHOHANPABJICHHOTO OTKa3a (T. €. OTKa3a, BJIMAIOLIETO TOJBKO Ha OJHO HAIlpaBlIEHWE Mepefayd) Ha
3alUTYy TEPEKIIYaeTCs TOJbKO CHUTHAll HOPMAalbHOTO Tpaduka, NepeJaBacMOro B HaNpaBICHUH,
nmojaBepraroriemMcs Bo3aeicTeuto ("kaHana", "MoAKIIOYEHUS ToIceTH "' U T. 1I.).

B OpHoHanpas/ieHHas B JIByHanpaBieHHas
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Pucynok 3/G.808.1 — Tunsl koMMyTanuu

3.3.13 Bpems

3.3.13.1 BpeMsi oOHapyskeHMsa: Bpems Mexay BO3HMKHOBEHMEM OTKaza WIM  yXyALICHUS
XapaKTePUCTUK U €ro 0OHapYyXEHUEM KaK yCIIOBHSl HEMCIPABHOCTH U MOCIEAYIOeH akTuBauuu ycinoBust SF
win SD.

3.3.13.2 BpeMs yaep:kanus: Bpemss mexmy oObsiBneHueM ycioBus SF wmm SD u mHUIManu3zanuei
AITOPUTMA 3aIIUTHOW KOMMYTAI[HH.

3.3.13.3 BpeMsl 0KMJAHUS BOcCTaHOBJeHHMs: [leproj BpeMeHH, KOTOPBIA JOJKEH MPONTH 0 TOro,
KaK TpaHCMOpPTHBIM 00bekT (oT BocctaHoBieHHoro SF wmnu SD) MoxHO OyZeT CHOBa MCIIONB30BaTh IS
nepefavyr CUrHaja HopMalbHOTO TpadrKa 1/UiK AJ1s1 BBIOOPKH U3 HEr0 CHI'Hajla HOpMaJlbHOTO TpaduKa.

3.3.134 BpeMsi KOMMYTauuu: Bpems Mexny mHuUuanu3auuen aaropurMa 3allUTHOM KOMMYTalUu U
MOMEHTOM BBIOOPKH Tpa)uKa M3 Pe3epBHOTO TPAHCIIOPTHOTO OOBEKTA.

3.3.14 TpaHcnOpPTHBIH 00beKT

3.3.14.1 TPAHCHOPTHBIN 00beKT: KOMIOHEHT apXUTEKTYpPBI, KOTOPBIH MepenaeT HHPOPMAIHIO MEXKITY
CBOMMH BXOJaMHU M BBIXOAAMH B TOH MM MHOH ceT ypoBHs. Ilpumepsl: kaHai, ceTeBoe MOAKIIOYECHUE,
MOJIKJIIOYEHNE TIOJICETH, TTOJKITIOUYEHUE TUHHUH.

3.3.14.2 3aLIUTA TPAHCHOPTHOrO 00beKTa: MeTo, KOTOPBIi MO3BOJISET epeaBaTh CUrHAI Tpaduka,
WICTIONB3YSl HECKOJIBKO TPEIBAPUTENHHO BBIACIEHHBIX TpPAHCIOPTHBIX 00BekToB. [lepemaua curHama
HOpPMaJIbHOTO Tpaduka dYepe3 pabOuMii TPAHCIOPTHBIM OOBEKT 3aMEHseTcs Mepeladyeil 3Toro curHaga
HOPMaJbHOTO TpaduKa 4epe3 3alUIMTHBIA TPAHCHOPTHBIH OOBEKT, ecau pado4YMii TPaHCHOPTHBIA OOBEKT
HencnpaseH (ycioBue SF) uim eciin ero XxapakTepucTHKH MaJAl0T HIKe Tpebyemoro ypoBHs (yciosue SD).

3.3.14.3 3alIUTHBIA TPAHCHOPTHBIH 00bLeKT: TpaHCIOPTHBI OOBEKT, BBIICIACHHBIA IS Tepeaadn
CUTHajJa HOpPMaJbHOTO TpaduKa B TEUEHHE COOBITUS TMEPEeKITIOueHUs. 3allUTHBIN TPaHCHIOPTHHINA OOBEKT
MOJKET UCIIOJIb30BaThCs ATl epeaayd n30bITOYHOTO Tpadrka B OTCYTCTBHE cOObITHS NepekitodeHus. Korna
MMEET MECTO COOBITHE MEPEKIIOUEHHs, HOpMaJIbHbII TpadHK Ha IOABEPTaOIIEMCsl BPEJHOMY BO3IECHCTBHIO
pabodyeM TpaHCIOPTHOM OOBEKTE MEepeKIoYaeTcss Ha 3allUTHBIA TPaHCIOPTHBIK OOBEKT, MpephIBasd
M30BITOUHBIN TpaQuK (€CIN TAKOBON UMeeTCs).

3.3.14.4 padouuii TpaHCHOPTHBIA 00beKkT: TpaHCOPTHBI OOBEKT, uYepe3 KOTOPBIHA IepenaeTcs
CUTHAJI HOpMaJIbHOTO TpaduKa.

3.3.14.5 AKTHUBHBII TPAHCHOPTHBIH 00beKT: TPaHCTIOPTHBIN 00BEKT, U3 KOTOPOTO CENIEKTOP 3allUThI
BBIOMpAET CUTHAJI HOPMAIBHOTO TpaduKa.

3.3.14.6 pe3epBHBIl TPAHCNOPTHBINH 00beKT: TPaHCTIOPTHBIA 00BEKT, U3 KOTOPOTO CEJIEKTOP 3aITUTHI
He BBIOMpaeT CUTHA HOPMAaIbHOTO TpaduKa.
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3.3.14.7 rpynna: /[Ba wimm 6oiee TpaHCIOPTHBIX OOBEKTa, KOTOPHIE PAcCCMATPHBAIOTCSA KaK €IWHBIN
O0BEKT JJs 3alIUTHOW KomMMmyTanud. OOBIYHO MapUIpyTH3alMs OSTHX TPAHCIOPTHBIX OOBEKTOB
NPOU3BOAMTCS 1O TEM K€ JTMHUSAM BHYTPH 3alUIaeMOi 001acTH.

3.3.15 3ammura: Vcnons3yeT mpeaBapUTENbHO BBIACIECHHYIO MPOIMYCKHYIO CIIOCOOHOCTh MEXKAY Y3JIamHu.
[pocreiias apXuUTeKTypa UMeeT OJWH BBIICICHHBIN 3alIUTHBIA OOBEKT MU KaXKAOro padodyero oObeKTa
(1+1). Haubornee crnoxHas apXUTEKTypa HMEET M 3alIUTHBIX 00BEKTOB, paclpee]IeHHBIX Cpey N padodnx
00BeKTOB (M:n).

3.3.16 BoccraHoBjdeHHe: Vcmonp3yer MO0y MPOMYCKHYIO CHOCOOHOCTh, NMEIOIIYIOCS MEXIY Y3JIaMHu.
B o0mem ciyuae, anropuTMmbl, IPUMEHSEMbIE Al BOCCTAHOBJCHMS, OyAyT NPHUBOAUTH K H3MEHEHUIO
mapupyTa. Korma ucnonb3yercs BOCCTaHOBJIEHHE, HEKOTOPBIM MPOLEHT TPaHCIOPTHONW MPOIMYCKHOMN
CHOCOOHOCTH ceTu OyAeT pe3epBUPOBaThCA Uil M3MEHEHUs MapIIpyTa HopMalbHOTO Tpaduka. lanbHeiimee
OIMCaHNE BOCCTAHOBJIEHNUS BBIXO/UT 3a PaMKU HacTosAwleld Pexomennanuu.

3.3.17 noBbIllIEHHE: Onepauﬂﬂ, CBsA3aHHasd C JKUBYUYCCTBIO CETH, KOTOpas BbI3BaHa HCEBO3MOXKXHOCTBIO
peaimn3anuu (I)YHKI_II/II/I obecrnieueHUs JKNUBYYCCTHU Ha 0ollee HU3KHUX YPOBHIIX.

3.3.18 OeckoOHTAKTHAS 3alIUTHAS KOMMYTauus: 3allliTHAs KOMMYTallUs, KOTOpasl He BBI3bIBAET MOTEPU,
IyOnupoBaHWs, HAPYIIEHWs TMOPAIKA XapaKTepUCTHUECKOW WM aJalTUPOBAaHHOW HWHQOpMamuU JMOO
OIMMOOYHEIX OWUTOB IOCTIE OTEpaITiH 3aIUTHOH KOMMYTAITHH.

3.3.19 HeHCHPaBHOCTB: OTKAa3 WIH YXYAIIEHUE XapaKTEPUCTHUK, KOTOPOE MOXKET MPUBECTU K BBIPAOOTKE
curgaios SF wimm SD.

3.3.20 xuBydecTb ceTu: Habop ¢yHKuuii, KOTOpble MO3BOJSIOT CETH BOCCTAHOBHUTDH MOABEPTHYBLIMKCS
BO3AEHCTBUIO TpaduK B cilydyae HencnpaBHOCTH. CTENEHb JKMBYUYECTU OMNPEAEIIETCS CIOCOOHOCTBIO CETH
BBIIEP)KMBATh €IUHHYHBIE HEHCIIPABHOCTH, MHOYKECTBEHHbIE HEHCIPABHOCTH M  HEHCIPaBHOCTH
anmaparypsl.

3.3.21 ko3pduuueHT 3amUTHI: YacTHOE OT ACNEeHUS IMHPUHBI (HAKTHUECKH 3aIIUINIAeMOM IOJIOCHI
MIPOMYCKAHUS Ha IIUPHHY MOJIOCH TpaduKa, KOTOPBIH MPeAIoiaraeTcs 3aluiaTh.

3.3.22 B3aumoaeiicTBue mojaceteii: Tomogorus ceTw, MpH KOTOPOH ABE MOACETH (HApUMep, KOTbIICBBIC)
MOAKJIIOYEHBI IPYT K APYTY B ABYX TOYKax M paboTalOT TakK, YTO OTKAa3 B JIOOOW M3 3TUX NBYX TOUEK HE
BBI30BET TOTEPU KAKOTO-THOO Tpaduka, 3a WCKIFOYEHHWEM, BO3MOXKHO, TOTO, KOTOPBIA TepsAeTcs WIN
BBOJHTCA B TOYKE OTKa3a.

3.3.23 xu3HecnocoOHas ceTb: CeTb, KOTOpPask CIOCOOHA BOCCTAHOBUTH TpaduK B Cllyyae HEUCIIPABHOCTH.
CreneHb KUBYYECTH ONpPENEIAeTCS CIIOCOOHOCTBIO CETH BBIACP)KUBATh €AMHUYHBIE HEMCIIPABHOCTH JMHUH,
MHO>KECTBEHHbIE HEUCIIPABHOCTH JIMHUU U HEUCIIPABHOCTH aIllapaTypsl.

3.3.24 coObiTHe mnepexaoyenus: CoObITHE TEpPEKIIOYEHUS HMEET MECTO, €Cld HacTylaeT YCIOBHe
OTKa3a Ha pabodyeM TPaHCIOPTHOM OOBEKTE MO0 MPOXOAWT BHEIIHSS KOMaHIa, WM QJITOPUTM 3alllHThI
peliaet, 4To ATO YCIOBHE OTKA3a UM BHELIHSS KOMaH/a SBIISETCS COOBITHEM BBICIIETO TIPUOPUTETA.

4 CoxpameHus

B nacrosieit PexomeHnanum UCHoOb3yOTCS CIENYIONINE COKPAIIEHUS:

ABR [Tepenayua qOCTYNHOM CKOPOCTHIO

Al AnantupoBaHHas HHpOpMaLUs

AIS CurHan MHAUKAITIN aBAPUITHOTO COCTOSTHHS
AP Touka goctyna

APS ABTOMaTHYeCKas 3allIUTHAS KOMMYTalUs
ATM ACHHXPOHHBIH CITOCcO0 nepenavn

AU AIMUHUACTPATHBHBIA OJIOK

B ITonoca npomnyckanus

KOb Koadduuuent ommbok no ouram

BR Mocrt

10 Pex. MCI-T G.808.1 (12/2003)
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NR
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OAM
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PDH
POH
PP
PU
RDI

RI
RS
SD
SDG
CLIU
SEL
SES
SF
SFG

Sm

KonTpons HenpepsiBHOCTH
Xapakrepuctryeckas HHPOpMaIHs
Touka MOAKIIOUSHHUS

VXyAieHHbIi

(Curnan) n30bITOYHOTO TpaduKa
[otok Ne 4 (ATM)

[psimas nHAVKAIMS HEUCTIPAaBHOCTH

VY nepxanue

CxeMa peryIupoBaHUs MIPOITYCKHON CIOCOOHOCTH JIMHHUH

MHOFOHpOTOKOJ’IBHaﬂ KOMMYTaluA € UCIIOJIb30BaAHUECM METOK

CocTaBHOH y4acTOK
Hop™anbublit (curnan)
DneMeHT ceTH
Henapymaromuii KOHTpOJIb
OTtcyTcTBUE 3ampoca

HenpepeiBaeMblii He3aUIMIEHHBIH TpapuK

SKCHHyaTaL{Hﬂ, AIMUHUCTPATUBHOC YIIPABJICHUE U TEXHUYCCKOC O6CJ'Iy>KI/IBaHI/I€

Onrrdeckuil KaHaml

CiyxeOHbIe CUTHAJIBI

Onrtryeckas TpaHCIIOPTHAS CETh
3amura

[Inesnoxponnas undpoas uepapxus
CnyxeOHble CUTHANBI MapLIpyTa
O6paboTka ykazarens

bsiok nopra

JycTaHuMOHHAS MHAMKALUS HEUCTIPABHOCTH
JycTaHuMOHHAs MHAMKALUS OLINOKH
JucranunonHas uapopmanus
VYuyacTok pereseparopa

Curnan yxyaieHus

Cursan yxyaueHus IpyInsl
CunxpoHHas uudposas uepapxus
Cenekrtop

CekyHza, MopakeHHas: OLIMOKaMH
Curnan c6os

Curnain c6ost TpyIIbI

HU3MIKHN nopsaok ypoBHs VC-m (n =11, 12, 2)

Pex. MCO-T G.808.1 (12/2003)
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Sn BBICIIMM MTOPSA0K ypoBHI VC-n (n = 3, 4, 4-X¢), win HA3MAN TOpsIoK ypoBHs VC-3
SNC [onkmroueHne moaceTu

SNC/T 3amuTa MOAKIIOUYEHHS TTOICETH C BHYTPEHHUM KOHTPOJIEM
SNC/N 3ammuTa MOoAKITIOYCHHS IOJCETH ¢ HEHAPYIIAIOMNUM KOHTPOJIEM
SNC/Ne SNC/N, kontponb ckBo3ubix OH

SNC/Ns SNC/N, koutpons OH nogypoBHs

SNC/S SNCP ¢ koHTpoOEM TOAYPOBHS

SNC/Ss SNC/N, xoatpons OH mogypoBHs

SNC/T SNCP ¢ KOHTpOJIEM HCIIBITATENBHOTO KaHala

SNC/Te SNC/T, xonTpoas ckBo3HbIx OH

SNC/Ts SNC/T, xortpons OH momypoBHS

SNCP 3amuTa MoAKIIOUEHHS MOACETH

Sn-Xv Yposens VC-n-Xv

SOH Cry>xeOHBII cUTHAl Ha y4acTKe

SSD VYXyalieHue curtana ceppepa

SSF CoOoii curnana cepsepa

STM-N CHHXPOHHBIN TPAaHCIOPTHBINA MOAYJIb, YPOBEHb N

TCP Touka 3aBeplIeHNs MOKIIOYEHUS

TSD CurHan yxyauieHus: KaHajua

TSF Curnan c6os kaHana

TSI OOMeH BpeMEHHBIMH CITIOTAMM

TT 3aBepiieHue KaHaua

TU KomnoneHTHbIH 010K

UBR [lepenaua c He3aaHHOM CKOPOCTHIO

UPSR OmHOHAMpPaBIEHHOE KOJIBIIO IEPEKITIOUCHHS MapIIpyTa

VC Bupryanensiii kanan (ATM)

VCG BupryanpsHas rpynna cueruieHus

VC-n BupTtyanbHbiil KoHTEHHEP-N

VC-n-Xv BupryansHoe criennienre X BUPTyalbHBIX KOHTEHHEPOB (YPOBHS n)
VP BupTtyansnsiit Mmapupyt (ATM)

VPI Nnentndukatop BUPTyaI-HOTO MapIIpyTa

W Pabouwii

WTR OkugaHre BOCCTAaHOBIIEHUS

X,Y,Z O6o3HayeHne pa3Mepa YpoBHS (111 HEOOO3HAYEHHBIX YPOBHEH) HIIH TPYIIITHI
5 YcnoBHbie 0003HAYCHUS

He ucnonb3ytores.

12 Pex. MCI-T G.808.1 (12/2003)



6 Konnenuuss MHAMBUAYAJIbHONH M IPYNNOBOM 3aIUTHI

KoHnuenuus "HAUBUIYaTbHOMN 3aIIUTHI MPUMEHAETCS K CUTYalUsIM, KOT/Ia TOJIe3HO 3aIlUTUTh TOJBKO YacTh
CUTHAJIOB Tpaduka, KOTopas TpeOyeT BbICOKOH HamexHocTH. OcTajbHas 4YacTh CUTHANOB Tpaduka Ha
CETEeBOM yYPOBHE OCTAeTCs HE3AIUIIIEHHOH. DTO MOMOTaeT yMEHBIIUTh HEOOXOIUMYIO TIOJIOCY TPOITYCKaHUs
B IEJISX 3AIIUTHI.

KOHLICH]_[I/IH I‘pyHHOBOfI 3allUThI IPUMCHACTCA K CUTyallusdM, KOrja:

i) MOJIE3HO 3AIUTUTH OOIBIIOE KOJMYECTBO (HO HE BCE) CHTHAIOB TpaduKa, TPAaHCIOPTHPYEMBIX IO
OJIHUM M TEM K€ KaHajaM yPOBHS CepBepa, C MHTEPBaJaMH BPEMEHH 3aIlUThI TOTO XKe IMOPS/IKa, YTO
U JUIS UHIUBHIYaNTbHON 3amuThl (HeOombioro Habopa curHanoB Tpaduka). bBeicTpoe 3amuTHOE
MEepeKTIoUeHre  JOCTUTaeTCsl 00pabOTKOW JIOTMYECKOW TPYMIbl TPAHCMOPTHBIX OOBEKTOB Kak
€JIMHOI0 00BEKTA MOC/Ie Hayalia 3alMTHIX Olepalluii;

i) 3allIiTa TPYMIEl CUTHAIOB TpaduKa, P KOTOPOH CO3AaeTcs eAWHBIA CUTHAN TpaduKa, HApUMep
MyTeM BUPTYaJIbHOTO CLEIUIEHUs, THBEPCHOT'O MYJIbTHUINIEKCHPOBAHUSI.

CH0XHOCTB Ipoliecca 3alIUThl YMEHbLIAETCs 32 c4eT 00pabOTKM IPYMIbl CUTHANIOB KaK eIMHOro 00BbEeKTa B
pamMKax eauHoro mpouecca 3amuTsl. CTaryc paOounmxX W 3alUMTHBIX TPYIN MpeACTaBlIeH HHIUKAIUe
SF-rpynmel u SD-rpynms.

CnoXXHOCTP MOXKHO Jajieeé YMEHBIIUTh 3a CUET BBEICHHS OTIOJHHUTEIBHOTO HWCHBITATENFHOTO CHTHAla
(TpaHCIIOPTHPYEMOTO TI0 TeM K€ KaHalaM YPOBHS cepBepa), mHAMKAIMA SF u SD KoTOporo MCmoian3yeTcs
JUIl yKazaHWsl cTaTtyca rpynmbl. Hedocmamkom 3TOTO TOCHEAHEro crocoba YMEHBLICHUS CI0XKHOCTH
SIBIISIETCS HEBO3MOXKHOCTh KOHTPOJISL CBSI3HOCTH, HEMPEPHIBHOCTH W KAuyecTBa OTACIbHBIX CHIHAJIOB B
Kaxaou rpynmne. OJMH W3 OTKA30B MO ATHM MapamMeTpaM OJHOTO M3 CHUTHAJOB TPYIIBI MOXET ObITh He
oOHapyKeH, U TakuM oOpa3oM He OyaeT obecreueHa 3aiuTa.

7 THIIBI APXUTEKTYPbI

3amuTHAsS apXUTEKTypa MOXKET OBbITh Ciieayronmx THroB: 1+1, 1:n, m:n wim (1:1)"
Bo3MoHbIE JOCTOMHCTBA apXUTEKTYphl THNA 1+1:

1) HeOOobIIas CIIOKHOCTE;

2) JUTS  ciydass OJIHOHAIIPABIEHHOW KOMMYTAllMd BO3MOXKHOCTh TOAJEPKKHA  JBYXY3JIOBOTO
MMOJKJTFOYEHUSI 3alIAIIAEMBIX TOICETEMN.

Bo3MoskHbIE HeJOCTaTKM apXUTEKTYphI Trma 1+1:
3) 100% n30bITOUYHAS POITYCKHAS CIIOCOOHOCTB.
B03MOKHBIE JOCTOMHCTBA apXUTEKTYp TUIOB 1:n, m:n, (1:1)"

1) BO3MOXXHOCTh 00€CIeUeHHUs1 JOCTyNa K 3allUTe;, 3allUTHBIA TPAHCIOPTHBIM 00BEKT/mooca
MPOIYCKaHHUsS MOTYT MepellaBaTh CUTHAJ W30BITOYHOTO TpauKa B TEUSHHE MEPHOAOB, KOTJa 3TOT
00BeKT/TIoNI0Ca POy CKaHus He TpeOyeTcs i epejadn CUrHaia HOpMaJIbHOTO TpaduKa;

2) JTOTIOTHUTENbHAS TIPOIYCKHasl CIOCOOHOCTD, orpanndenHas BemmuuHon 100/n % umu m x 100/n %;
3) IUTS CITydasi m:n 3aifuTa BO3MOXKHA IS M OTKAa30B.

Bo3MoskHbIE HETOCTATKH apXUTeKTyphI 1:n, m:n, (1:1)"

4) CII0KHOCTB;

5) s cioydas kjacca 3amuThl SNC HoTpeOHOCTh B JIOTIONHUTENBHBIX (DYHKLIMAX 3aBEPLICHHS
MOJYPOBHS B TOUKaxX BXOJAa M BBIXOJa 3alUIIAEMOI 00JIaCTH Ha KaKAOM padovyeM M 3allUTHOM
TPaHCIIOPTHOM OOBEKTE;

6) HE TIOIJICP’KUBAETCS MEKCETEBOE B3aNMO/ICHCTBIE 3aIUIIIAEMBIX TIOJICETEH C NIBYMS y3JIaMu;

7 n = 2: MapmpyTH3as KaKI0TO U3 N pabOYNX TPaHCHOPTHBIX OOBEKTOB JOJDKHA MPOU3BOIUTHCS
Yyepes3 pa3IndHbIe CPEACTBA U 000PYyI0BaHKE, YTOOBI MPETOTBPATUTh HATMYHE OOIIUX TOYEK 0TKa3a,
KOTOpbIE HEeNb3s 3alUTUTh OAMHOYHBIM 3aIIMTHBIM TPAHCHOPTHBIM O0OBEKTOM B apXUTEKType 1:n u

(1:D)"

Pex. MCO-T G.808.1 (12/2003) 13



[NIPUMEYAHUE 1. — Kak mnpaBmio, n+l anpTepHATHBHBIX MAapIIPYyTOB MEXIy IBYyMs y3JaMHd B CeTH OyIyT
nenoctynubl. Kak Takosbie apxutextypbl 1:n u (1:1)", mpu n = 2, ne 6yoym obecneuusamo adekeammot 3auumol 1j1s n
CUTHAJIOB HOPMAaJIBFHOTO TpaduKa, mepeaaBaeMbIx 00BIYHO Yepe3 n padoynx TPaHCHOPTHBIX 00BEKTOB. 3HaYeHHE n = 1
NPEJ/ICTAaBISIETCS] €IMHCTBEHHBIM Pa3yMHBIM BEIOOPOM.

[MPUMEYAHUE 2. — B cersix ATM noctyn K 3amyre B sSIBHOM BHJE He TpeOyeTcs Ui 0O0ecredeHus UCIOIb30BaHMs
OOBIYHO HEWCIIOJIb3yEeMOH 3alUTHOHN moJiockl nponyckanus; Tpapuk ABR n UBR mor Obl vcnosnp3oBarhk 3Ty nosiocy
MIPOITyCKaHUsl cBepX aOOHMPOBAHHOM HIMPHHBI MOJOCH CHTHANIA CEpBEpa, COJEPIKAIero 3allUTHBIA TPaHCIIOPTHBINA
o0pekT. [Ipeanonaraercs, 4To MexaHu3M yrpasieHus: 6ojee Bricokoro ypoBHs ABR/UBR ymensmut Tpaguk, xorna
3ammuTa (aKTUUECKW HCIOJIB3YeTCs. Y3IIbl BXOZa/BBIXOAa OONAacTH 3alliMThl HE JOJDKHBI COBMEIIAThCS C y3JaMu
Bxoja/Berxona Tpadhuka ABR/UBR. Oto no6aBnser ceTr THOKOCTH M YMEHBIIIAET €€ CI0KHOCTE.

7.1 3amuTHas apxutekTypa 1+1

B apxwurektype Thma 1+1 3aIMUTHBIA TPaHCIOPTHBIH OOBEKT HA3HAYAETCS PE3EPBHBIM CPEACTBOM IS
pabouero TPaHCHOPTHOIO OOBEKTA C CUTHAJIOM HOPMAalbHOTO TpaduKa, MOAKIIOYEHHBIM K 3allUTHOMY
TPaHCIIOPTHOMY OOBEKTY B KOHEYHOM TOUKE HCTOYHHMKA 3amuiaeMoil obmactu. HopmanbeHblil Tpadux
pabouero M 3alIUTHOIO TPAHCIOPTHOTO OOBEKTOB IE€PEAAeTCs] OJHOBPEMEHHO K KOHEYHOW TOYKE MpHeMa
3alUIIaeMoi 001acTH, Te MPOU3BOIUTCS BBIOOP MEXIy pabOYMM U 3aIIMTHBIM TPAHCIIOPTHBIM OOBEKTaMHU
Ha OCHOBE psa 3apaHee OIpeIeNICHHbIX KpPHUTEpHEeB, TAaKUX KaK HMHAMKALUS CUTHajga cOOs W CHUrHaja
YXYIIIEHHS.

HopmanbHbiil HopmanbHbIit
@ @
i 1 | i G.808.1-F04
Cenexrtop IocTrostHHBIN Hocrossnnpi  CenexTop
MOCT MOCT
Pucynok 4/G.808.1 — 3amurHast apxutekrypa 1+1
7.2 3amuTHas apxuTekTypa 1:n

B apxurektype THma 1:n BBIAENEHHBIN 3alIUTHBIA TPAHCIOPTHBIH OOBEKT — ATO COBMECTHO HCIIOIB3YEeMOe
pe3epBHOE CpeACTBO Misl n paboyMx TpPaHCHOPTHBIX 0OBekToB. Ilomoca mpomyckaHus 3alIUTHOTO
TPaAHCIIOPTHOTO O0OBEKTa JOJKHA OBITh pachpejelieHa TakK, YTOObl MOXXHO OBUIO 3alllUTUTh JHO00H U3 n
pabo4nx TPaHCTIOPTHBIX OOBEKTOB B CIIy4ae, €ClU JIOCTYIeH 3allUTHBI TPAHCTIOPTHBIN OOBEKT.

Korga oOHapyxeHO, 9TO pabouyuii TPaHCHIOPTHBIA OOBEKT IMOBPEXKACH, €T0 CHTHAI HOPMaJbHOTO Tpaduka
JIOJDKeH OBITh TepelaH OT pabouero K 3allUTHOMY TPAHCIOPTHOMY OOBEKTY B KOHEYHBIX TOYKaX Kak
UCTOYHMKA, TaK W MpHeMa 3amuinaemMoi obnactu. OTMETHM, YTO KOTrJa IMOBPEXAEHO Oojiee OIHOTO
paboyero TpaHCMOPTHOTO 0OBEKTA, MOXKET OBITh 3aIIUIIEH TOJbKO OJWH CUTHAT HOPMAJIBbHOTO TpaduKa.

MocT MOXHO peannu3oBaTh JByMs CIIOCOOAMHU: CENEKTOPHBIA MOCT WM IIMpPOKOBeUIaTeabHBIH MocT. Ilpu
CBSI3W Yepe3 CENEeKTOPHBIA MOCT (PHCYHOK 6) CHTHajq HOpMaibHOro Tpaduka MOAKIIYaeTcs MO0 K
pabodyeMy TpaHCIIOPTHOMY OOBEKTy, JHOO K 3alUTHOMY TpPaHCIOPTHOMY oOBekTy. llpm cBsi3m uyepes
IITUPOKOBEIATENBHBIN MOCT (PUCYHOK 5) CHTHAJI HOPMaIbHOTO TpaduKa MMOCTOSTHHO MOAKITIOYEH K pabodeMy
TPaHCIIOPTHOMY OOBEKTy, a HHOTJa TakXke K 3allMTHOMY TpaHCIOPTHOMY o00bekTy. [apaHTHpyercs
COBMecCTHas paboTa 3TUX JBYX BapUaHTOB.

14 Pex. MCI-T G.808.1 (12/2003)
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7.3

B APXUTCKTYPE TUIIA M:N M BBIACJICHHBIX 3alllATHBIX TPaHCIIOPTHBLIX 00OBEKTOB COBMECTHO HCIIOJIB3YIOT
pe3epBHBIE CPEACTBA A N pabOYMX TPaHCIOPTHBIX 00BEKTOB, rae o0bdHO m < n. [lomoca mpomyckanus
Ka)X/I0TO 3allUTHOTO TPAHCIOPTHOTO OOBEKTa MOJDKHA OBITH pacipeleneHa Tak, 4ToObl MOYKHO ObLIO
3alIUTUTH JIFO0OH U3 N PabovYMX TPaHCIOPTHBIX OOBEKTOB B CiIydae, €ClH AOCTYIEH M0 KpaiHel Mepe oAnH
W3 M 3alATHBIX TPAHCIOPTHBHIX 00BekToB. Korma oOHapykeHO, YTO pabounid TPaHCIOPTHBIH OOBEKT
MOBPEXK/ICH, €ro CUIHaJl HOpPMalbHOTO Tpaduka cHayana JOJDKeH OBbITh MepeAaH JOCTYMHOMY 3allUTHOMY
TPaHCIOPTHOMY OOBEKTY, 3aTeéM MOOJKEH OBITh MPOW3BEAEH Mepexod OT pabodero K BBIACICHHOMY
3alIUTHOMY TPAaHCHOPTHOMY OOBEKTY B KOHEUHBIX TOYKAaX KaK MCTOYHMKA, TaK M MpHeMa 3allWIIaeMon
obiactu. OTMeTHM, YTO KOTJla MOBPEXJEHO Oojiee yeM m pabounX TPaHCIOPTHBIX OOBEKTOB, MOTYT OBITh
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BapuaHT cenekTopHOro MOCTa: OOBIYHO TTOCTOSIHHO MOAKITIOYEH K paboueMy WITH 3aIIUTHOMY OOBEKTY

Pucynok 6/G.808.1 — 3amuTHasi apxutekrypa 1:n

3amuTHast apXMTEKTYpa m:n

3alllUIICHBI TOJIBKO M pa6oq1/1x TPpaHCIIOPTHBIX 00BEKTOB.
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BapuaHT [IHPOKOBEILATENILHOIO MOCTa: 00BIYHO MOCTOSHHO MOJKIIOYEH K paboyeMy 00beKTY,
a MHOTJa — K 3aIlUTHOMY

Pucynok 7/G.808.1 — 3amuTHast apXHTeKTYpa m:n

7.4 3amuTHas apxurekrypa (1:1)"

B sammrHo# apxurektype THma (1:1)" n BBIIEICHHBIX 3alIMTHBIX TPAHCHOPTHBIX OOBEKTOB, COBMECTHO
UCTIOJNB3YIOIIUX OJHY M Ty e TOJIOCY MPOIMYCKaHWUs, SBISIOTCS PE3EPBHBIMU CPEACTBAMH ISl N pabodmx
TPaHCTIOPTHBIX O0OBEKTOB. 3alIUTHAS T0JI0CA TPOITYCKaHNS AO/DKHA OBITh pacrpeaesieHa TaK, YTOOB MOYKHO
OBLJIO 3aIMTHUTH JIO00H M3 n pabounx TPAaHCIOPTHBIX OOBEKTOB B Cydae, €CJIM JOCTYIIHBI 3alluTHas
TPAHCIIOPTHAS TOJI0CAa Y KOHKPETHBIN 3alllUTHBIA TPAHCIOPTHBIA OOBEKT, CBS3aHHBIN C MEPEKIH0YAEMbIM
pabounM TpaHCTIOPTHBIM 00BekToM. Korma oOHapykeHo, 94To pabodmii TpaHCTIOPTHEIN OOBEKT MOBPEXKICH,
€ro CUrHaj HOpMaJIbHOro Tpaduka CHayaja JOJ/DKEH OBbITh MepeliaH JOCTYIMHOMY CBS3aHHOMY 3alllUTHOMY
TPaHCIIOPTHOMY OOBEKTYy, 3aTeM JO/DKEH OBITh MPOM3BEACH Iepexoi OT pabdoyero K BBIIEICHHOMY
3aIUTHOMY TPAHCIIOPTHOMY OOBEKTYy B KOHEUHBIX TOUYKaX KaK MCTOYHHMKA, TaK W TpreMa 3alluiiaeMon
obmactu. OTMETHM, YTO KOT/Ia TIOBPEXKIeHO 00jee OAHOT0 pabodero TpaHCIIOPTHOTO 00BEKTa, MOKET OBITh
3alUIIEH TOJIbKO OJMH Pa0OYUil TPAHCIIOPTHBIN OOBEKT.

Pex. MCO-T G.808.1 (12/2003) 17
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Ceuexkrop Moct Moct Ceaexrop
BapuaHT mMpoKOBeIaTeILHOrO MOCTa: OOBIYHO TIOCTOSTHHO MOAKITIOYEH K paboueMy 0OBEeKTY, a HHOT/Ia — K 3aIIUTHOMY

Pucynok 8/G.808.1 —3amurHas apxutexktypa (1:1)" npu coBMeCTHOM HCNOJIb30BAHHH
M0JIOCHI POMYCKAHUS

MapupyTtuzamnus Bcex "n" paboyux TPaHCMOPTHBIX 0OBEKTOB MPOU3BOIUTCS Yepe3 pa3iIMyHbIe CPEJCTBA U
anmapatypy (4roObl He JMJONMYCTHUTh HadW4dusi OOIIed TOYKKM OTKa3a, KOTOPYIO HeNb3sl 3alluTHTh).
MapmpyTtuzanus Bcex "n+1" 3alIMTHBIX TPAHCHOPTHBIX OOBEKTOB IMPOM3BOAMTCS Yepe3 ONHU U Te JKe
Cpe/CTBa W anmnaparypy, OTJIHYHbIE OT pabouuX CPENCTB M ammnapatypbl. 3a MIPUMEPOM ClieyeT 00paTuThCs
k JloGasnenuto [V.

IupuHa mosaockl NPOMyCKaHUs, 3aHUMaeMas KaxIbpIM paOouuM TpaHCIIOPTHBIM 00beKToM: By = BaitBoanv-wi;
T. €. IIUPUHA MOJOCH A curHana Ne i HOpMaibHOTO TpadWKa IUTIOC IIMPUHA TMOJOCH A TaHAEMHOTO
noakmoyenus/cermentTa OAM, ucnonb3yemas IJisi KOHTpONIsi pabodero TpaHCHOPTHOro oObekTa Noi.
Hlupuna MOJIOCHI NPOITyCKaHus, 3aHsATas 3alIUTHBIMH TPaHCHIOPTHBIMHU 00BEeKTaMu:
Bp = MAX(Bxi1,Bxn2,-BrnBen+1) T (Boam-pitBoam-p2t..+ Boam-pntBoam-ro). C TOUKHM 3peHUs NCIIONB30BaHUS
TI0JIOCHI MIPOITYCKaHKs 3Ta 3ammTHas apxutekrypa (1:1)" Bemer cebs kak apxurekrypa 1:n.

He wmoxer l'[pOI/I3OI7ITI/I HEMPAaBUJIIBHOTO TIMOAKJIOYCHHS CHUTHaJla Nei HOPMAJIbHOT'O Tpa(bI/IKa Ha BXO0I€

3alUIaeMoil 00JIaCTH K BBIXOJY curHayia Nej (j # 1) HOpMaNbHOTO TpaduKa Ha BBIXOJE 3alUIAEMOMN
obnacTu. 3-3TanHbli npoTokoa APS kak TakoBoil He TpeOyeTcs.

OTmMmeTnM, YTO 3Ta apXUTEKTypa MpeAHa3HaueHa A Tpaduka, OCHOBAHHOTO Ha Tepeqade MaKeToB/s4yeek, a
He JUIs TpaduKa ¢ MOCTOSTHHON CKOPOCTBIO Mepeaadyn OUTOB.
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8 THnbl KOMMYTALHH
3amuTHas KOMMYTAIUS MOXKET OBITh OJTHOHATIPABJICHHON WIIH JIBYHAIIPABJICHHOM.

[Ipy onHoHAmpaBJ/IEeHHOW KOMMYTAllUM JACUCTBUS IO TEPEKIIOUEHHUIO 3aKaHYMBAIOTCS, KOTJa CHUTHAI
Tpaduka (yciayra) BEIOMpaeTcs W3 pPe3epBHOTO OOBEKTa Ha KOHIlE, TIe oOHapykeHa ommoOka. s cioydas
apXUTEKTYpHl 1+1 Hcmonb3yeTcst TOJBKO CEJIeKTOp Ha KOHIle preMa (0e3 CBSA3HM C KOHIIOM UCTOYHUKA). [t
ciydas apxurektyp l:n, m:n, (1:1)" HCIOB3YIOTCS CENEKTOP HA KOHIE MPHEMa, a TaKKe MOCT Ha KOHIIE
WCTOYHHKA.

[Ipn nByHanpaB/ieHHOH KoOMMYyTanuu curHan (ycioyra) Tpaduka TepeKIrodaeTcsl OT aKTHBHOTO K
pe3epBHOMY TpPAHCIIOPTHOMY OOBEKTY Ha 00OMX KOHLAX 3aluiaeMoro ydactka. Jnsg ciydas
apXUTEKTYphl 1+1 HCHOMB3YIOTCS CEJICKTOPhI HAa KOHIIAX MpHeMa ¥ UCTOYHMKA. J[7ist crydast apxuTekTyp 1:n,
m:n, (1:1)" HCONB3YIOTCS CENEKTOPHl Ha KOHIAX MpHeMa W HMCTOYHHWKA, a TaKKe MOCTHI Ha KOHIAX
HNCTOYHUKA U ITpUeMa.

I[MPUMEYAHUE 1. — Bce THIBI KOMMYTaIMy, KpOMe OJHOHAINPaBIeHHONH KoMMyTanuu 1+1, TpeOyIoT Hamuust KaHasa
CBSI3M MEXIy JABYMsI KOHIAMH 3allWIIaeMoil 00JacTW; OH HAa3bIBACTCS KAHAIOM ABTOMATHYECKOH 3al[UTHOMN
kommyTarmn (APS). Kanan APS 3akanumBaercs B QyHKIMSIX TOAKITIOUSHAS HA KKIOM KOHIIE 3aIUIAeMOi 00IacTH.

CoracHO JIByHanpaBiIeHHBIM POTOKOJIAM KOMMYTAIIUH, TEPEKIIoueHne (paboTaloMmuX CENEKTOpa M MOCTa) TONBKO Ha
OJHOM KOHIIE He JOIyckaercs. /IBa KOHIIa COEIMHSIOTCS, YTOOBI MHUIMHMPOBATH Ieperady CUrHaja HOPMalbHOTO
Tpaduka. Eciy npuopurer 3ampoca KOHI[A MCTOYHHMKA HIDKE, YeM INIPUOPUTET KOHIA NMpHUeMa, WIM OTCYTCTBYET, TO
KOHEIl NpHeMa WHHULMUPYeT Iepelady CHIHAla HOPMaIbHOTO Tpa(uka, a KOHEI HCTOYHHKA OTCIEKHBACT 3Ty
nepenady.

Bo3MoxHbIe nmpeuMyuIeCTBa KOMMyTallui OJHOHAIIPAaBJICHHOT'O TUIIA:

1) OpHoHampaBjIeHHasl 3allMTHas KOMMYTaLUsl — CXeMa, NMpocTas B peanu3alud, U He TpeOyeT
IPOTOKOJA B apxuTekType 1+1.

[TIPUMEYAHUE 2. — OnHOHAMpaBIeHAAs KOMMYTAIHS B apXuTeKkType 1:n (0OBIYHO MPUMEHSEMOH B JIMHISIX
PaauMo/CIyTHUKOBOM CBA3M) TpeOyeT mNpoToKona A pPabOTBl MEXKAY MABYMS KOHEYHBIMH TOYKaMH
3aIUIIaeMON 00JIaCTH.

2) B apxurextype 1+1 ogHoHampaBieHHas 3alllUTHAs KOMMYTaIUsl MOXKET MPOU3BOAUTHCS OBICTpEE,
YyeM JByHalpaBlieHHas 3aIIUTHAs KOMMYTaLus, MOCKOJIBKY OHa He TpeOyeT MpOTOKOoJjIa.

3) B ycnoBusix MHOTOYHCIIEHHBIX OTKa30B MUMeeTcsi O0IbInasi BEpOSATHOCTh BOCCTAHOBJIEHUS Tpaduka
3a CYET 3alIUTHOM KOMMYTALMH, €CJIM MCIONb3YeTCsl OJHOHANPABICHHAsA, @ HE ABYHAIpaBlIeHHAs
3alMTHAs KOMMYTaLUs.

4) OpHoHanpaBjeHHass KOMMYTaLHUs MO3BOJISIET 00ECIEUNTh MPOCTYI0 Pealn3aluio HaAeKHOH CeTH C
MOMOLBI0 KAaCKaJHBIX 3aIlMIIEHHBIX MojaceTed. J[Be MoaceTH MOAKIIOYAIOTCS C MCIOIb30BaHUEM
CIIEAYIOUIETO TUTIA APXUTEKTYPHI: IOAKIIOYCHUE C JIBOHHBIM y3JIOM/IBOMHAS MOJICETh.

Bo3MoxHEIe MPpEUMYHICCTBA KOMMYTalluU JIBYHAIIPaBJICHHOTI'O TUIIA:

1) Ilpn nByHampaBiieHHON 3aIIMTHON KOMMYTAalMM Ta K€ ammapaTrypa HCIOnb3yeTrcs Ui 000oHMx
HalpaBJIeHUHA MepeJayd Iocjie OTKasza. OJTO 03HAyaeT, 4YTo OyJeT MEHbIE IEPephIBOB B
o0cTyXMBaHUM Ui MPOBEJCHHUsS PEMOHTA M BO3BpaTa K MCXOAHOMY paboueMy Mapuipyty. [lpu
OJIHOHATPaBJIEHHOW KOMMYTallMHU MPOU3BOJATCS CIASAYIOLINE BUbI IEPEKITIOYEHHN:

1) 3alMTHOE MEepeKITIOYeHNE;

il) BBIHYXJIEHHOE MEPEKIFOUCHIE Al HAMPABJICHUS, HE 3aTPOHYTOTO OTKA30M;

iii) peBepCHUBHOE MEPEKIIOYCHHE.

[Tpu AByHANpaBICHHOW KOMMYTAI[UM MTPOU3BOIATCS TOJBKO JIBA BHJA MEPEKIFOUCHHH:
1) 3alKMTHOE MEepeKITIOYeHNE;

ii) peBepCHUBHOE MEepEeKITIOUCHIE.

B pesynbpraTe Ka)kaoro nepekiaroveHus OyAyT UMeTh MECTO OAMH WM JIBa CEKYyHIHBIX MHTEpBaa,
NOpakeHHBIX omuOkamMu. Menbiee uncno SES mosBuTCs B pesyibraTe IByHamnpaBlIeHHOM
KOMMYTaIll}.
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2) [Ipu nByHampaBiieHHOW 3alIUTHOM KOMMYTAIIMH, €CJIM MUMEETCAd OTKa3 B OJJHOM TPaHCIIOPTHOM
00BEKTE CeTH, TO Mepenaya B OOOMX TPAHCIOPTHBIX OOBEKTAX MEXIY 3aTPOHYTBIMU Yy3JIaMH
MepeKIIoyaeTcs Ha allbTePHATUBHOE HAIpaBJIeHUe Mo Beeil cetu. [Ipu 3ToM Tpaduk He nepenaeTcs
yepe3 HEWCNpaBHBIA YYacTOK CETH, M TakuM 00pa3oM ero pPeMOHT MOJKET BBIMONHATHCA 0e3
JIOMIOJIHUTENBHOM 3alIUTHOW KOMMYTaIMH.

3) JIByHanpaBiieHHOH 3allIUTHONW KOMMYTAaLUEH jierye ynpaBisiTh, TOCKOIbKY B 000MX HaNpaBICHUIX
nepeAadyn UCIIONIb3YETCs Ta JKe annapaTtypa o Bcei IJMHe TPaHCTIOPTHOTO 0OBEKTa.

4) [Ipy nByHampaBJj€HHON 3alIMTHOM KOMMYTAIlMU MOJJEPKUBAIOTCS OJMWHAKOBBIE 3aJE€PKKHU JUIs
000WX HampaBlICHU! Mepeaadn. ITO MOKET OBITh BaXKHO, KOT/1a UMEETCS 3HAUUTEIbHBIN nucOamanc
JUTHHBI TPAHCTIOPTHBIX 00BEKTOB, HATIPUMED, HAa TPAHCOKEAHCKUX JIMHUSX, TJI€ OJIWH TPAHCTIOPTHBIH
00BEKT MCTIONB3YET CITy THUKOBYIO JIMHHUIO, & IPYTON — KaOEeIbHYTO JINHUIO.

5) [Ipy [ByHampaBiI€HHOW 3allUTHOM KOMMYTAllMM HMEETCS TakKkKe BO3MOXKHOCTh Iepeaayu
M30BITOYHOTO Tpa(UKa Ha 3alIUTHBIA TPAHCIIOPTHBIA OOBEKT.

9 Tunel cpabéaTsiBaHus
Bo3Mo:kHBI crieyIome TUIB CpadaThbIBaHM 3aIUThI: HEPEBEPCUBHBIN M PEBEPCHUBHBIM.

[Ipu peBepcuBHOM cpabaThiBaHuM curHan (yciayra) Tpaduka Bcerja Bo3BpamlaeTcs Ha pabouwmii
TPaHCIIOPTHBI OOBEKT (WJIM OCTaeTCs Ha HEM), €CIIM 3alpochl Ha KOMMYTAIMIO IMPeKpamarTcs. ITo
MPOUCXO/NT, KOrJa pabounii TPaHCIOPTHBIA OOBEKT BOCCTAaHABIMBAETCS Mocie cOOsS WM yJoaisercs
BHEIIHUH 3a1poc.

[Ipu HepeBepcuBHOM cpabaThiBaHMM cHUrHan (ycayra) Tpajuka He BoO3Bpalaercss Ha pabodnid
TPaHCIIOPTHBIN OOBEKT, €CIIU 3aPOChl HA KOMMYTALIMIO IPEKPAILAIOTCS.

HekoTopsle 3amuTHBIE CXEMbI PEBEPCHBHBI B MpHHLMIE. J[pyrre cxembl IOMycKaroT JHO0 peBepCHUBHOE,
n1u00 HepeBepCUBHOE cpabaThiBaHUE. J|OCTOMHCTBO HEPEBEPCHBHOIO CpabaThIBAHUS COCTOUT B TOM, UYTO
OOBIYHO OHO OKa3bIBACT MEHBIIICE BIUSHUE HA XapaKTepUCTUKH Tpaduka. [Tpumepsl cUTyanui, Koraa MoxeT
OBITH YMECTHBIM PEBEPCUBHOE CpabaThIBaHUE:

1) Korga MOXHO HCMOJB30BaTh YAacTW 3AIIUTHOTO TPAaHCIOPTHOTO OOBEKTa, YTOOBI OOECHEUUThH
MPOMYCKHYIO CIIOCOOHOCTh AJIsl YAOBJIETBOpPEHUsl Hambosee CpouHbIX morpedHocTeld. Hampumep,
KOTJa 3allUTHBIA TPAaHCIOPTHBII OOBEKT BBIBECTH W3 JKCIUIyaTalMd, 4TOOBI BbICBOOOIWTH
MPOMYCKHYIO CIIOCOOHOCTD Il MPUMEHEHUS IPH BOCCTAHOBIIEHUM JPYTOT0 TpaduKa.

2) Kornma 3amuTHBIN TpaHCHIOPTHBIM OOBEKT MOJBEpracTcs 4YacToW NeperpynmnupoBke. Hampumep,
KOTZIa CeTh HMMEET OTPaHMYEHHYI0 MPOMYCKHYIO CIIOCOOHOCTh W 3allUTHBIE MAapIIPYTHl YacToO
nepepacnpeietoTCs ¢ LEIbl0 JOCTIKEHUS MaKCUMalIbHOH 3()()EKTUBHOCTH CETH, €CIH B HEi
BO3HUKAIOT KaKHe-TH0O0 U3MEHEHUS.

3) Kor/a 3aiuTHbIA TPaHCIOPTHBIA 00BEKT MMEET 3HAUUTEIbHO 00Jiee HU3KHE XapaKTEPUCTHKH, YeM
pabounii TpaHCIOPTHBIH 00BekT. Hampumep, Korma 3allMTHEIN TPaHCIIOPTHBIR OOBEKT obOjagaeT
XyIIIeH TOMEXOYyCTOHYMBOCThIO WM MMEET Ooyiee JUIUTEIBHYIO 3aJCpKKy, uYeM pabouuii
TPAHCIOPTHBINA OOBEKT.

4) Korna onepaTtop no/DKeH 3HaTh, KAKME TPAHCIIOPTHBIE OOBEKTHI MEPENaroT HOPMabHBINA TpaduKk,
YTOOBI YIIPOCTHUTDH YIPABICHHUE CETHIO.
10 THIBI IPOTOKOJIOB

3a HMCKIIOYEHHEM OJHOHAMPABICHHONH KOMMYyTaluu 1+1, Bce THMBI 3alUThl TPeOYIOT, YTOOBI Ha 000OMX
KOHIIAX, A U Z, 3aluIiaeMoi o0acTd KOOPAWHHUPOBAIKCH OMEPAIldd HCIIONB30BAHUS MOCTOB U BEIOOpA.
B 3aBHCHMOCTH OT THIIOB 3alllMThI, CEJICKTOPOB M MOCTOB TpPeOYIOTCS pa3inyHbIe MPOTOKOJBL. [loaTomy
y3761 A B Z CBSI3BIBAIOTCA JPYT C APYTOM Yepe3 KaHal aBTOMAaTHYeCKOW 3alluTHOH koMMyTanuu (APS).
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Cy1iecTBYIOT 1Ba OCHOBHBIX TPEOOBAHHS K 3aIIUTHOMY MPOTOKOIY:

1)
2)

[IpenoTBpalieHre HeMpaBUIbHBIX MOJKIIOYEHUH.

CaezieHHe K MUHUMYMY YHCIIa LUKIIOB CBSI3M MEKAY KOHIAMH A U Z 3allyiaeMoi 001acTh, 4TOObI
COKpaTUTh 1O MHHHUMYyMa BpeMs 3allUTHOH KoMMmyTaluu. CBsi3b MOXeET ObITh OJHOKPAaTHOM
(Z > A), nBykpatHoii (Z > A u A 2> Z), 1ubo tpexkpathoii (Z > A, A > Zu Z > A). D10
Ha3bIBaeTCs |-3TalHbIM, 2-3TalHBIM U 3-3TallHBIM MPOTOKOJIAMH.

YCHOBI/Iﬂ, IMPU KOTOPBIX MOKHO HUCIOJB30BaTh PA3JIMYHBIC TUIIBI TIPOTOKOJIOB, YKa3aHbI B T36J'II/I]_IC 1.

Taéanna 1/G.808.1 — Tunbsl NPOTOKOJIOB 1JIsI PA3JTUYHBIX THIIOB
3aLIUTHON apXHTEKTYPHI U ceJIeKTOpa/MocTa

Tunel 3aI0HUTHI, HCHOAbL3YHOIIEH
Tun nporokoJa Ill i yrom Tun mocra Tun cesekropa
NPOTOKOJI

be3 mpoTokona Tonpko onHOHampaBieHHas 1+1 [TocrostHHBIH Bri6opounsrii

1-3TanHeIHA Tonbko opHoHanpasnennast (1:1)" Cenexropubiii | Bribopounslii nim 00beAMHSIONAN

2-dTarHbIH Tompko apxutektypa 1+1 [TocrostHHBIH Bribopounsrii

3-3TanHeIi Bce Tumnsl apXuTeKTyphl JIroOoii Bri6opounsIit

Cenexropuenii | OObeIMHAIONIINA (TEXHOIOTHH,

Oazmpyromuecs Ha repegayde
STYeEK/TIaKeTOB)

Bo3MoxHEIe TOCTOMHCTBA MMpOTOKOJIa 3-3TAIHOro THUIIA:

1)
2)
3)

pa60TaeT CO BCEMU THUIIAMHU apXUTCKTYPbI;
peaoTBpaIacT HEMPABUIBHBIC ITOAKIFOYCHU A, IIPOUCXOAAIIUEC ITPHU THOOBIX O6CTO$[T€HLCTB8.X;

3allyCKaeT CCJICKTOp WKW MOCT TOJIBKO TIIOCJI€ TIOATBEPKACHUA TPUOPUTETA APYTrUM KOHIOM
3allMIIaeMOM 00J1acTH.

Bo3MoxHbIE HEJOCTATKH MPOTOKOJa 3-3TalHOTO THUMA:

4)

HEOOXOMMM TPEXKPATHBIH OOMEH COOOIIEHUSIMHU MEXAYy ABYMs KOHIIAMH 3alluiiaeMoi objacTH,
YTO yBEJIMYMBAET BpEMs KOMMYTaIUH.

Bo3moxHbIe AOCTOMHCTBA IMMPOTOKOJIa 2-3TaIHOTO THIA:

)

MCHBIICC BPEMA KOMMYTallUX 110 CPAaBHECHHUIO C 3-3TamHBIM ITPOTOKOJIOM.

Bo3MoxHbIe HEAOCTAaTKU MPOTOKOJIa 2-3TalHOTO THIIA:

2)

paboTaeTt TOIBKO ¢ apXuUTeKTypoid 1+1.

Bo3MoHbIE JOCTOMHCTBA MPOTOKOJIA 1-3TAaNHOrO TUMA:

)

Majoe BpeMs KOMMYTAllUd H3-32 HEOOXOMUMOCTH JIUIIh OJHOKPATHOrO OOMEHa COOOIECHUSIMHU
MEX]ly IByMsI KOHIIaMU 3alllA[aeMOoi 00JIacTH.

Bo3moxHbIe HEAOCTATKU MMPOTOKOJIa 1-sTamHOTO THIA:

2)
3)

4)

3)

paboraet TobKO ¢ apxutekTypamu (1:1)"

TpeOyeT ycTaHOBKM '"n" [ONOJHUTENBHBIX TPAHCHOPTHHIX OOBEKTOB (IO CpPaBHEHUIO C
apXUTEKTYpod l:n) B 3alIMTHON MOJOCE MPOIYCKaHUs, YTOObl MPEAOTBPATUTh HENpaBHJIbHbIE
MOJKITIOUCHHUS;

3aIlyCcKaeT MOCT/CEJIEKTOp /10 TIOATBEPKACHHS MPUOPUTETA APYTHM KOHIIOM 3allUIaeMoil 00acTy.
Kak TakoBas omepaliiisi KOMMYTAllMd MOXET ObITh M3MEHEHA Ha OOpaTHYIO WM 3aMEHEeHa JAPYroi
orepaiei MocTa/celekTopa, MHUIUUPYEMOH JPYTHM KOHIIOM;

OoJee CIOXKHBINA MPOTOKOJ, MMOCKOJIBKY UMeeTcs "n'" mapajieIbHBIX TUIIOB 3aIuThI 1:1.
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11 Knacchbl 1 moakJacchl 3alHThI

11.1 3amura KaHajia

3amura KaHala — KJacc 3alllMThl, MUCIOIb3YEMbIM NI 3allUThl KaHalla MO BCEH CeTH omepaTopa WIH IO
CETSM HECKONBKHMX omepartopoB. OHa TpemHa3HaueHa ISl CKBO3HOM 3aIllMTHOW apXHWTEKTYPhI, KOTOpas
MOXXET HCIOJB30BAaThCA B PA3IUYHBIX CTPYKTYpaxX CETH: SYEHUCTOM, KOJIbLEBOU | T. 1. [locKombKy 3amura
KaHaJia — 3TO BBIJICJICHHBIN 3alUTHBIA MEXaHU3M, TO HE CyIIEeCTBYeT (DyHJaMEHTAIbHBIX OTPAHUYCHUN Ha
koinuectBo NE B npenenax kanana.

3amura KaHaia paboTaeT cO BCEMH COYETAHUSMH THIIOB 3all[UTHBIX AapXHTEKTYp, KOMMYTAIUHd W
cpabaTeIBaHUSI.

B o6mem ciydae 3amuTa kaHala 3allWIaeT OT cOOeB Ha YPOBHE cepBepa, a TaKKe OT OMIMOOK CBS3HOCTU U
YXyALIEHUS XapaKTePUCTHK Ha YPOBHE KIIMEHTA.

B cnydae vcnonb30BaHus 3alMThl KaHANa 3allyIlaeTcs aganTupoBanHas uHGopmarus (Al) (T. e. mone3Has

4acTh XapakTepucTunieckoil nHpopmanuu cereBoro yposHs (Cl)). Cm. pucyHok 9.

Pabounit TpaHCIOPTHBII 00BEKT
CI CI

Al Al

3auMTHBINA TPAHCTIOPTHBII 00BEKT

CI CI

amuiaemas 001acTb !
»
>

jes]
leg|

A

Touka 3aBepiieHus E Touka 3aBeprieHus OyHKLIMA ©.808.1_F09
TIOAKJITFOYECHU S KaHalia CE€TeBOIro YpPOBH:A SaLHHTHOﬁ KOMMYTaluu
Pucynok 9/G.808.1 — O0mas koHuenuus 3alUThl KaHAJIa
ITPUMEYAHHME 1. — Ilockonbky tumbel 1:1, 1:n, m:n 3ammrel KaHajga SIBJSIIOTCS JIMHEWHBIMHM 3alIUTHBIMHU

MeXaHU3MaMH, QYHKIMY 3aBEPIICHMS KaHaia HOPMAJIBHOTO U M30BITOYHOTO TpagyKa PAaCcIOIIOKEHEI B OJJHOM U TOM XKe
NE. B cereBoM Iprito>keHUH 3TO TpeOyeT, 9TOOBI MOJIENTN HOPMAIEHOTO U M30BITOYHOTO TpadrKa COBITAIANIH.

3amuTa KaHaJta HE IONAEPXKUBAET CETEBbIE APXMUTEKTYPhl, B KOTOPBIX HCIOJB3YIOTCS KAacKaJHbIe 3allMIICHHBIE
nojceTd Ha TOM jke ypoBHe. COOTBETCTBEHHO, TpadMK MOKHO BOCCTAHOBHUTH TOJNBKO B CIydYae OJUHOYHOM
HeucrpaBHoOcTH. JI7si BOCCTAHOBJICHUS TpadUKa B YCIOBHSIX MHOMXECTBEHHBIX OMIMOOK JOJDKHA HCIOJIb30BATHCS
3amqura SNC, HiH 3alUTa KaHaua J0JDKHA JTOTOTHSTECS 3all[UTOH Ha YPOBHSIX CEPBEPOB.

IMPUMEYAHMUE 2. — Jlns cinydas apxurekrypsl 1:1, m:mn winm (1:1)" B cetax ATM 3aiunTHbIN KaHai(KaHaibl) JOJKHBI
coZiepKaTh CHTHAN, KOTOPBIH 00ecreunBaeT TOUHbBIH KOHTPOJb €ro cTaTryca. B HOpMalbHBIX YCIIOBHAX, KOTJa CUTHAT
HOPMAaJIBHOTO Tpa(uKa TPaHCIIOPTUPYETCs 10 pabodeMy KaHaly, [0 3alllUTHOMY KaHaJLy CHTHAJ HE TPAHCIIOPTUPYETCSI.
Ecmu xonTpons HempeprsiBHOCTH (CC) HeaKTHBEH, TO MO TaKOMY 3aIIMTHOMY KaHaldy He OylIeT TpaHCIOPTHPOBATHCS
uH(oOpMaLK B HOPMaIBHBIX YCIOBUSIX OTCYTCTBMSI OTKa30B. IIpy BO3HMKHOBEHMH OTKa3a BBOJSTCS stueiiku AlS.
Korna cocrosHue oTkas3a coxpaHsercsi TOJbKO B TeUE€HHE KOPOTKOTO Meproja (Hampumep, u3-3a "3alluTHON onepannuu
¢u3nueckoro ypoBHs'"), JeTEKTOp HeucrnpaBHOCTH AIS B KOHEYHOW TOUYKE 3aI[UTHOTO KaHaia OOHApY>KUT COCTOSIHUE
HencnpaBHocTd AIS B Teuenne 2-3 cexyHa cornacHo TpeboanusiM 1.610 k onpeneneHuto coctosiHusi curnana AlS.
ITpu axTuBupoBanHOi CC cocTosHus HencnpaBHOCTH AIS yctpansercs nocne nomyuenus siueiiku CC, T. €. B TeueHHe
1 cexyHIBI TIOCIIE yCTpaHEHUs TPEPhIBaHMS TpadHKa.

[MPUMEYAHMUE 3. — Ecnu 3ammTa KaHajia HCHOIR3YeTCs HAa YPOBHE MapIIpyTa, TO B PE3YJIbTaTe 3TOr0 MOXET OBITh
3aHAT JONOJHUTEIBHBIM MOPT B CTPYKType, MO cpaBHeHuto ¢ 3amuTtoil SNC. DTo HpoucXouT, KOrAa CEeNeKTop
3aIINUTHI PACTIONI0KEH B BEIXOJAHOM TIOPTE alnapaTypel.
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11.1.1 HuauBHAyaJbHAs 3aIIATA KaHAJIa

Ha pucynke 10 wmnrocTpupyeTcst ciydail 3amurthl kaHanma 1+1 u 3ammrthl kaHaima 1:1 6e3 M30BITOYHOIrO
Tpaduka MEXIy BXOJOM W BBIXOJOM 3amuiiaemMon obnactu, T.e. Mexay NE A u Z. Mmerwtcs nsa
HE3aBHCHUMBIX KaHama (Ha ceTeBOM YpoBHE Y), KOTOpblE NEHCTBYIOT Kak  paboumidi W 3allMTHBIA
TPaHCIIOPTHBIE OOBEKTH IS (3AIUIAEMOT0) CHUTHAJA HOpPMalbHOTo Tpaduka (Tmoyie3Hol WHPOpMAIUH).
Oyukuyu TT reHepupyoT/BBOIAT U KOHTPOIUPYIOT/U3BIEKAIOT CKBO3HYIO ciykeOHy10/OAM undopmanmio
IUIL  OlpeleNieHHus cTaTyca pabodyero W 3allUTHOTO TPAaHCHOPTHBIX o00BbekToB. MHpopmauus APS
TPAHCIIOPTUPYETCS IO 3AIUTHOMY KaHaJy, 3a UCKJIIOUEHUEeM cydasl OJHOHANpaBIeHHON KoMMyTanmn 1+1.

Cnyuau apxurektyp 1m, m:n u (1:1)" ¢ u30BITOYHBIM TpapuKOM/Ge3 HEro SBJSIOTCS PaCHIMPEHHSIMH
apxuTeKTypsl 1+1/1:1 B COOTBETCTBUY C OMMCAHUSAMU THIIOB apXUTEKTYPHI B ITyHKTE 7.
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IMPUMEYAHMUE. — Curnan APS He npuMmeHsieTcs Ui Cily4yasi OJHOHANpaBJIeHHON KoMMyTanuu 1+1.

Pucynok 10/G.808.1 — ®yHKkuuoHaJbLHAsi MOJeJb 3aIlIMThI kaHajaa 1+1/1:1

11.1.2 TI'pynmnoBasi 3a11UTa KaHAJA

Ha pucynke 11 wmmoctpupyercss ciayvaid rpynmoBoil 3amurbl kanana 1+1/1:1 mexny NE A u Z.
B stom npumepe umerorcs 2x3 mapasuiesbHBIX HE3aBUCHMBIX KaHaja (Ha CETeBOM YpPOBHE Y), KOTOpBIE
JEWCTBYIOT KaK Tpynibl pabounX M 3alUTHBIX TPAHCHIOPTHBIX OOBEKTOB I TpeX (3allUILAaeMbIX) CUTHAIOB
HOpManbHOTO Tpaduka (mone3Hoi mHpopmauuu). Tpu mapanienpHbIX CHUTHAJAa HOPMalbHOro Tpaduka B
TpynIe COBMECTHO 3aluIiaioTcs (GpyHKIWEH MOAKIIOYeHHs MOAYpOBHS 3amuThl kaHama. Dyakmum TT
TeHEPHPYIOT/BBOAAT U KOHTPOJMPYIOT/U3BIEKAIOT CKBO3HYIO ClIyxeOHyro/OAM wunpopmMarmo amis
ompefeNeHus cTaryca pabouynX W 3alUTHBIX TPAaHCHOPTHBIX 00BekTOB. MHpopmauus APS
TPAaHCIOPTUPYETCSl MO OAHOMY H3 3aIMTHBIX KAaHAJOB, 3a MWCKJIIOUEHHEM Clydas OJHOHAIpaBJIEHHOMN
kommyTaruu 1+1.

Crnyvyan apxutektyp 1, m:n u (1:1)" ¢ u30bITouHBIM Tpadukom/Ge3 HEro SIBIASIOTCS pPaCHIMPEHUSIMHU
apxuTekTypsl 1+1/1:1 B COOTBETCTBUH € OMMCAHUSIMH TUIIOB apPXUTEKTYPBI B IIYHKTE 7.
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Pucynok 11/G.808.1 — ®yHkuuoHaJbHAsi MOJe/b IPYNNOBOJ 3amUThl kKaHaga 1+1/1:1

Ha pucyHke 12 mpencraBieHbl JOMOJHHUTENbHBIE CBEICHHUS, Kacalolluecs MPOIECCOB pealn3alun dTOH
¢yHKUMU TmoAKIoYeHus: 3ammThl. CrenuduyeckuM Ui TPYNIIOBOM 3aIIWTHl SBJSETCS JIOTMYECKUH
npouece SFG/SDG. Dtot npornece "o0beanHseT" TPH OTAETBHBIX CUTHANa 0 cOoe curHana B kanane (TSF) B
enunyto rpynmny SF (SFG), a oraenbHbie cUrHalibl 00 YXYIIICHUN MapaMeTpoB curnaia B kanajie (TSD) — B
equnyo SDG.

Jloruka SFG/SDG moxeT paboTaTh B pa3IUYHbIX peKUMaXx:
W-SFG = WI1-TSF, uan W2-TSF, unn W3-TSF
P-SFG = P1-TSF, unu P2-TSF, unu P3-TSF;
W-SFG = WI-TSF
P-SFG = P1-TSF;
W-SFG = X% curnanoB Wi-TSF akTuBHbI
P-SFG = X% curnainos Pi-TSF akTuBHBI,
10 )e, mia SDG.
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chHKIlI/[H 3aIUTHOTO

OyHKIUS 3aUTHOTO

HOJKITIOYCHHS MOKITIOYCHHUST
/\ 1
Pabouas \ V 2 Pabouas / 2
rpymma \ V\ 3 rpymnmna / 3
\ A N / N
TSF Tect
TSD
W-SFG } § I;I TSD | W-SFG . § I;I
<
Hglr:]g( W-SDG E E_ g 2 HopmanbHast ngFlg( W-SDG E E_ % >
P-SFG ary| e rpymna P-SFG a7 o
SDG Ch= = [ TSF SDG 58 = [
P-SDG 3 TSD P-SDG 3
TSF HH(pOpMaLHs = Tecr uHpopMaIus =
I CTaHIIOHHOTO, JIMCTAHI[HOHHOTO
TSD yHpaBieHus N YIIpaBJIeHUs N
3 3
3amuTHas / I / SammTHas \\ /
rpynna ’ / 2 rpynmna \ \ / 2
\ [ [1 \ 1\ [ |1
aps [ aps [
Tpouecc BHEIIHHE Tpouecc BHEIITHHE
APS KOMAaH/IbI APS KOMaHIbI
G.808.1_F12

Pucynok 12/G.808.1 — Jloruka SFG/SDG B nponecce rpynnoBoii 3amuTbl

Hop-
MaJibHasg
rpynmna

B pesynprate Hamuuus OOJBIIOTO 4YHCIAa JONOJHHUTEIBHBIX BPEMEHHBIX HHTEPBAJOB B HEKOTOPBIX
TEeXHONOTHAX Tepenaun (Hampumep, B ATM), M30BITOUHBIE NOMOJIHUTEIbHBIE BPEMEHHBIE MHTEPBAJbl B
cUrHanax pabo4ero W 3allUTHOTO YPOBHs CepBepa MOTLYT OBITh BBIACTECHBI I TPaHCIOPTHPOBKH
UCTIBITATENbHBIX CUTHAJIOB Yepe3 HCIMbITaTeNbHble TPaHCHOPTHBIE OO0BeKThl (pucyHku 13 u 14). Otm
UCTIBITaTeNIbHBIC CUTHANBI (OMWH — Ha pabounii OOBEKT, OAWH — Ha TPAHCTIOPTHBIA OOBEKT) MOTYT
ucnojp3oBarbesd BMecTo MHpopmanmu SFG, SDG, kak omucano Bbime. CurHan APS tpancmoptupyercs
Yyepe3 UCIBITAaTeIbHbIA TECTOBBIH 3alUTHBIA TPAHCIOPTHBIA OOBEKT.

Jloruka SFG/SDG pabotaer ciemyromum oOpa3om:

. W-SFG = Wt-TSF
P-SFG = Pt-TSF;
. W-SDG = Wt-TSD

P-SDG = Pt-TSD.

- HcnbiTarenbHblil kaHan paboueil rpymmst L
CI CI
EJ—# E
PaGouas rpymnmna TpaHCHOPTHBIX 00BEKTOB
N N
Al \ Al

! 3auuTHas rpyIna TPaHCIIOPTHBIX 00bEKTOB !
| N i
, Cl Cl :
i B HcnbliTaTenbHblil KaHaT 3alUTHON TPYIIIbI B i
54 3amuniaemas 001acTb ; G.808.4_F13

TTOIKJTFOUEHUS

Touka 3aBepiueHus

Touka 3aBepiueHus
KaHaja CeTeBOro ypOBHs

DyHKIMS 3aLUTHON
KOMMYTalUu

Pucynoxk 13/G.808.1 — O6mas koHmenuus rpynmnoBoi 3amuTsl kaHaaa/T

Pex. MCO-T G.808.1 (12/2003)
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Pucynok 14/G.808.1 — ®yHkuuoHajJbHasi MoJe/b rpynnosoii 3amuThbl T/kanana 1+1/1:1

11.2 3ammura SNC

3amuTa MOIKIIOYEHHS TOJCETH — KJIACC 3allUThI, UCMOIB3YEMBIH IUTS 3alllUTHl YacTH KaHana (Hampumep,
TOH YacTH, TJIe UMEIOTCS JIBa OTMIEIBHBIX MapIIpyTa) B CETH OllepaTopa WIH CETAX HECKOJIBKUX ONEPaTOPOB.

3ammiaeMoe MOAKIIOYEHHE MOJACETH MOXKET MMETh MECTO MEXAY IBYMs Toukamu mnoakmodenus (CP)
(pucyHok 15), mexxny CP u Toukoii 3aBepiuenus noakaoueHus (TCP) (pucyHok 16), uimn pedyb MOKET UATH
0 TIOJTHOM CKBO3HOM CETEBOM moakmoueHnn Mexay neyms TCP (pucynok 17).

IMTockombKy 3aluTa MOAKIIOUSHNUS TTOACETH SABJISCTCS BBIACICHHBIM 3alIUTHBIM MEXaHU3MOM, TO OHAa MOXET
HCTIONB30BaThcsl B JIOOOH (U3MUECKOH CTpPyKType (T. €. S4YEHCTOH, KOJbLEBOW WJIM CMELIaHHOW), U
NPUHIUIAAIBHOE OTpaHMYeHHe Ha KonndecTBO NE BHYTpHM NOAKIIOYEHHS TOACETH OTCyTCTBYyeT. OHa
MOXET IPUMEHATHCS Ha JII0OOM YPOBHE CETH, CTPYKTYPHUPOBAHHOM T10 YPOBHSM.

3ammra SNC paboTaeT Bo BceX COYETaHHUSIX TUIOB 3allIUTHBIX apXUTEKTYP, KOMMYTAaLUH U cpabaThIBaHHUS.

SNCP w™oxer pamee moapa3fensTbCs Ha TOJKIACCH, TPEACTABISIONINE YCIOBUS  TOSBICHUS
HEUCIPABHOCTEH, KOTOpbIe BHOCAT BKian B SF/SD:

1) BHyTpenHss 3amuTa: GyHKUUW 3aBEepIleHHs W aJanTaliy KaHala ypOBHs cepBepa HCIOIb3YIOTCS
s onpenenenusi cocrosHuss SF/SD. Ona mnopmepkuBaeT TOJNBKO OOHApYyXXEHHWE COCTOSHUS
HEHCIIPaBHOCTH HA YPOBHE CEpBEpA.

2) Henapymaromas 3anura: GyHKIMN HEHAPYIIAKOIIEr0 KOHTPOJIS MCIIOJNB3YIOTCS AJIs ONpeaeIeHHUs
cocrosaus SF/SD.

26 Pek. MCD-T G.808.1 (12/2003)



a) CkBo3Has 3amuTa: OOHApYKEHUE COCTOSHHS HEHUCIPABHOCTH HAa yPOBHE cepBepa, COCTOSHHUS
HapymeHus HerepBIBHOCTI/I/CBfBHOCTI/I B CCTU YPOBHA U COCTOSAHHA YXYAULICHUSA IMOKa3aTECJIsd
OIIMOOK B CETH YpOBHS. MCIoNb3y0TCsl CKBO3HBIE CiTykeOHbIe/OAM CcHUTHAITBI

b) 3ammra Ha TOmypoBHE: OOHApYXEHHE COCTOSHHUN HEWUCIPAaBHOCTH HAa YPOBHE CepBepa,
COCTOSIHUI HapyLICHUS] HEMPEPHIBHOCTH/CBSIZHOCTH B CETH YPOBHS W COCTOSHUH yXY[IIIECHHS
MokKaszaTelis OIMOOK B ceTH ypoBHs. Mcnonb3ytoTes ciykeOubie/OAM curHajbl OypOBHSL.

3) 3amuTa Ha oxypoBHe: PYHKIMH MOAYPOBHS TaAHJEMHOTO IMOAKIIOUEHUS/CeTMEHTa UCTIONb3YIOTCS
U1t onipeaenienns coctossaust SF/SD. Ona nmoanep:kuBaeT 0OHAPYKEHUE COCTOSHUS HEUCITPAaBHOCTH
Ha YPOBHE CepBepa, COCTOSHUS HapYIICHHUs HEMTPEPHIBHOCTH/CBSI3HOCTH B CETU YPOBHSI U COCTOSTHUS
YXyALIEHUs] TOKa3aTens OIMOOK B ceTH YpoBHA. Mcmomp3ytorcs ciyxeOHbie/OAM cHTHAIBI
MOJTyPOBHSI.

B o6mem cayyae 3ammra SNC TpebyeT co3laHUS KaHAIOB IOAYPOBHS (TaHAEMHBIE MOJKIIOYECHUS,
CerMeHThl) Ha paboueM M 3allUTHOM TPAHCIOPTHBIX OOBEKTaxX AJs pa3jIMyeHds OTKaza yXyIIICHHs
napaMeTpoB, Mpoucxondmux "mepex" u "BHyTpu" 3amuiiaeMoii obmactu. Korma kaHanm momypoBHS
COJICP)KUT €AMHCTBEHHBIH KaHal YPOBHSI cepBepa, 3TOT KaHaJ YpPOBHS cepBepa MOXET HCIOJIb30BaThCS
B3aMeH (oOecrneunBas BHYTPEHHHH KOHTPOIb). Ecnu kaHan moaypoBHs HeJIb3s CO3MATh MM €AWHCTBEHHBIN
KaHaJl ypPOBHA cepBepa MEXAy TOYKAaMH BXOJa M BBIXOJA 3allMIIaeMOl 00JacTH HEAOCTYIEH, TO 3allUTy
SNC MOXXHO OCYIIECTBUTH 3a CYET MOJa4Yd CHUTHAlla HOPMaJbHOTO Tpaduka Kak Ha paboumii, Tak W Ha
3alIUTHBIA TPAHCTIOPTHBIE OOBEKTHI, HEHAPYLIAIOLIETO KOHTPOJISi 00eNX KOMUN CUTHANA B BHIXOJHOW TOUKE
u cpaBHeHus craryca SF/SD, momyuyeHHbIx ¢ 000ux MOHUTOPOB. Ecnu oTka3 wim yxXyAlleHue napaMmeTpoB
MPOUCXOMUT TIepel 3alluimaeMoll 001acThio, TO W paboumii, W 3aIUTHBIHA MOHHTOPHI OOHApyKaT
HEHCIPaBHOCTh, U ONEpallid TEePEeKIIOYeHUs] He NMPOU30HIeT. B MpOTUBHOM cilydae TONBKO OJMH U3 JBYX
MOHHUTOPOB 00HapyxHT coctosHue SF/SD, u Tpaduk MokeT OBITH BOCCTAHOBIIEH MOCPEACTBOM ONEpaluu
NEPEKITIOYCHHUS.

[NPUMEYAHUE 1. — Jna CLY, 3a cuer oOpabotku ykaszareneit AU/TU npu cocrossuuun TSF ypoBHs cepepa,
cxema 1+1 SNC/I moxer wucnoip3oBarbesi BMecto 1+1 SNC/N, ecnu HyKHO oOecneydTh 3aliUTy TOJNBKO OT
HEUCIIPaBHOCTEH Ha ypOBHE cepBepa.

Hus cnydas 3amutel SNC 3amuiiaercs xapakrtepuctuueckas wuHpopmanus (CI) (T.e. monesHas
uH(pOPMaLKS U CIyXeOHbIE CUTHAIIBI COOTBETCTBYIOLIEr0 YpoBHs). CM. pucynku 15-18.

Pabounii TpaHCIOPTHBIN 0OBEKT

CI CI
Al N CL CI Al

CI 3amUTHBII TPAHCHIOPTHBIM 00bEKT ClI

S S !

3amuiaemas 00JacThb 1

< g G.808.1_F15
Touka 3aBepiueHus E Touka 3aBepiieHus S Touka 3aBepileHNs KaHaa DyHKLMS 3alIUTHON
TTOAKTFOYEHUS KaHaJla CeTEBOT0 YPOBHS 3aLIMTHOTO MOy POBHS KOMMYTaLUU

Pucynok 15/G.808.1 — Ilpumep 1 3ammrter SNC/S
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PabGouuit TpaHCIOPTHBIN 00BEKT

ClI CI
Al CI Al

CI 3aIUTHBII TPaHCHOPTHBII 0OBEKT CI

)
1
I
)
1
I
)
1
I
)
1
I
)
o
|

3amuiaemas 001acTh

&
<

G.808.1_F16

Touxa 3aBepiuenus Touxa 3aBepuieHus Touxa 3aBeplueHus KaHajaa DyHKIMA 3aILUTHON
NOAKITIOYEHHUS KaHaJjia CETeBOI0 yPOBHS 3alIMTHOIO MOAYPOBHS KOMMYTaluu

Pucynok 16/G.808.1 — IIpumep 2 3amutbl SNC/S

Pabouuii TpaHCIIOPTHBIN 00BEKT

CI CI
Al Al

CI 3aIUTHBII TPaHCHOPTHBI 0OBEKT CI

3amuiaemas 00JacThb

) )
1 1
I I
) )
1 1
I I
) )
1 1
I I
) )
1 1
I I
) )
g N
T |

G.808.1_F17
Touka 3aBepLieHUs B Touka 3aBepLueHUs S Touka 3aBeplieHMs KaHaja DyHKLMA 3aLUTHON
MOJK/TIOUEHUS KaHasa CeTeBOro ypoBHs 3al[UTHOTO MOy POBHS KOMMYTalUH
Pucynok 17/G.808.1 — IIpumep 3 3amutsl SNC/S
Pabouuii TpaHCIIOPTHBIN 0OBEKT
CI ClI
Al CI CI Al
E E
CI 3ayTHBII TPAHCIOPTHBIH 00BEKT CI
i i
] 1
i i
! 3aruinaemas 00J1acThb !
< > G.808.1_F18
Touka 3aBepLueHUst E Touka 3aBepLUeHUs. DyHKIMS HEHapyLLAIOLIEro DyHKIMSA 3aLUTHOI
MOJIK/TIOUEHUS KaHaja CeTeBOro ypOBHs KOHTPOJIsSt KOMMYTaluH

Pucynox 18/G.808.1 — 3amura 1+1 SNC/N

3ammra SNC moaaepKuBaeT CEeTeBbIe apXUTEKTYPHl, B KOTOPBIX MCHOJB3YIOTCS KACKAIHbBIE 3allUIICHHBIC
nojiceTd. Takue CEeTEeBbIe APXUTEKTYpPbl MOIYT BOCCTAaHABJIMBATh TpaQUK B CJIydae MHOTOYMCICHHBIX
OTKa30B (OJIMH OTKAa3 Ha 3alIMIAEMYIO0 TOJICETh); CM. PUCYHOK 19.
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Pabounii TpaHCHOPTHBIN 00BEKT Pabounit TpaHCcOpTHBINA 00BEKT

1 1 1 ]
L1 L L1 L1
3aluTHBIA 3alMTHBII

! TPaHCIOPTHBIiT 00beKT ' ! TPaHCHOPTHBIHA 00bEKT !
| — — i | 1 — i
i L | | ! ! L L1 !
] I 1 1
i Samuiiaemast 06macts 1 ' ' Jauuiaemas o6nacts 2 !
< > < > G.808.1_F19

Touxa Touka 3aBepiieHns Touka 3aBepLIeHUs KaHala I DyHKLMS 3aLUTHON
HOJKITFOUEHUS KaHaJla CETEeBOT0 YPOBHS " 3AIUTHOIO MOy POBHSI KOMMYTaLuK

Pucynok 19/G.808.1 — Kackagnas 3amura SNC/S

Coxpanenue pabOTOCIOCOOHOCTH NMpH OTKa3ax (M HAJEekKHOCTh) MoAceTeil ¢ kackanHoil 3amuToit SNC
BO3pacTaeT, Korga COEJUHEHHE MEXIY HoAceTsIMH Ayonupyercs (pucyHok 20), ynamsis eIMHCTBEHHYIO
TOUYKY OTKa3a. DTO TpeOyeT HCIONb30BaHUS THMOB 3amuThl 1+1, oJHOHAMpaBIeHHOW KOMMYTHUpPYEMOU
SNC/N wmu SNC/I. Ucnonb3oBanue 3amuthl 1:n, m:n, (1:1)" w/uaM OByHanpaBieHHONW KOMMYTAIUH
HEBO3MOJKHO.

— 1] I 1

| - I L I | -

1 1 1] I 1

L LI L L L L G.808.1_F20
l:l Touka MOIKITIOUSHUS Touka 3aBepIIeHNS KaHalla CETEeBOr0 YPOBHsI I DyHKLMS 3aUTHON KOMMYTALHH

Pucynok 20/G.808.1 — Kackagnas 3amurta 1+1 SNC ¢ coequHeHHSIMH NOAceTel,
YCTOHYHBBIX K 0TKA3aM

IMPUMEYAHMUE 2. — Jns ciny4ast apxurektypsl 1:1, m:n wim (1:1)" B cersix ATM, coeuHenue(CoeIMHEH ) 3alUTHOM
MOZICETH JOJDKHBI COZIEP)KaTh CUTHAJ, KOTOPBIN MO3BOJISIET OCYIIECTBISITH TOUHBIN KOHTPOJIb €€ craryca. B oObIMHBIX
YCIIOBHUSIX, KOT/Ia CUTHaJ HOpMaJIbHOTO Tpaduka TpaHcmopTupyercs depe3 padouyro SNC, curHan depes 3amury He
nepenaercs. Ecim CC HeakTuBeH, To Takas 3amurHas SNC He OyzaeT TpaHCHOPTHpOBaTh HMHGOPMAIMH IpU
HOPMAJIBHBIX COCTOSIHUSIX OTCYTCTBUSI OTKa30B. IIpn mosiBieHnn otkasa Bkiroyarores stueiiki AIS. Kornma otkas nmeer
MECTO TOJNIFKO B TE€UCHHE KOPOTKOTO Tepuoia (HampuMmep, W3-3a "3alIUTHOW oOmeparuu (U3NIECKOTO YpOBHA"),
JICTEKTOp TOSIBJIICHUS HEUcIpaBHOCTH AIS B KOHEYHOH TOYKE 3alIMTHOTO CETMEHTa OOHApYXHWT COCTOSHHE
HeucnpaBHocTH AIS B Tewenme 2-3 cexyHn cormacHo TpeboBanmsaM 1.610 x ompemenenmto coctosHus AlS. Ilpwm
aktuBupoBanHoM CC coctosHme HencnpaBHocTu AlIS Oyzer yctpaneno mo momydenun saeiiku CC, T. e. B TedeHHE
1 ceKkyHIBI ITOCTe MpeKpaIeHus pepeIBaHus Tpaduka.

11.2.1 HWupuBuayanbuas 3amuta SNC
11.2.1.1  3ammura SNC/S 1+1, 1:n, m:n, (1:1)"

Ha pucynke 21 wmnroctpupyetcs ciydait 3amutel SNC/S 1+1 u SNC/S 1:1 6e3 u30biTouHOro Tpaduka
MEXJIy BXOJIOM M BBIXOJIOM 3allInaeMoil obmnactu, T. e. Mexxay NE A u Z. VmeroTcss 1Ba He3aBHCHMBIX
KaHaja IOAYpPOBHSA, KOTOpble MAEHCTBYIOT Kak pabounmii M 3alUTHBIH TPaHCIIOPTHbIE OOBEKTHI IS
(3amuiaeMoro) curHana HopMmainbHOTO Tpaduka. OyHkuun noaypoBHs TT TeHepuUpYIOT/BBOAAT |
KOHTPOJNUPYIOT/U3BIEKAIOT CiyxkeOHyto/OAM wnHpopMaLuio MOXYypOBHSA Uil OMNpeIeNeHusi craTyca
pabouero ¥ 3alUTHOTO TPAaHCHOPTHBIX o0O0bekToB. WHpopmamus APS tpancnoptupyercs depes
3amuTy SNC, 32 HCKIIIOUEHHEM cIydast OAHOHANpPaBICHHOI KoMMyTauuu 1+1.

Crnyvyan apxutektyp 1, m:n u (1:1)" ¢ u3ObiTouHBIM Tpadukom/Ge3 HEro SIBISIOTCSA PaCIIMPEHUSIMH
apxuTeKTypsl 1+1/1:1, B COOTBETCTBUY C OMIMCAHUSMU THIIOB apXUTEKTYPHI B IyHKTE 7.
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[MPUMEYAHUE. — Curnan APS He npumeHsieTcs A ciiydast OJHOHATIPABIEHHOW KoMMyTaruu 1+1

Pucynok 21/G.808.1 — ®ynkunoHaabHas Moaeab 3amuTsl SNC/S 1+1/1:1

[NPUMEYAHUE. — ®dyHkuum NOAYpOBHS 3aBEpIICHHWS KaHajma (Harmpumep, (yHKIMHM 3aBEepUICHUs] TaHIEMHOTO
MOAKIIOYECHNU/CETMEHTa) HUCIIONB3YIOTC Ul  aIMUHUCTPATHBHBIX ILeJled (11 KOHTPONS KadecTBa YCIyTH
TPaHCHIOPTHPOBKH Yepe3 aAMHHUCTPATUBHYIO 00JAaCTh CETH) W 3alUMTHBIX Leneil. [ menell 3aluThl pacloioKeHue
3aBEpIUCHUI KaHajla MOJAYpOBHS MO/DKHO OBITH TaKUM, Kak IOKa3aHO HA pUCYHKaX, Kacarommxcs SNC/S. [lns
aIMMHHUCTPATUBHBIX 1IeJIeil ONTUMAIBHBIM SIBJIIETCS PacloNIOAKEHHE Ha JPYroi cTOpoHe (PYHKIMHU HOAKIIOUEHHS.

11.2.1.2 3ammta SNC/N 1+1
Huns cnyuas 3amutel SNC 1+1 onpenenena cxema nonuscennot croschocmu: SNC/N.

Ha pucynkax 22 u 23 wimoctpupyercs ciaydaid 3amuTel SNC/N 1+1 Mexzmy BXOAOM M BBIXOJIOM
3amuiaeMoit obnacty, T. e. Mexay NE A u Z. Vimetotcs Ba He3aBUCUMBIX COEIMHEHMS MOJCETH, KOTOPbIE
JEHCTBYIOT Kak pabo4Mii U 3alIMTHBIA TPAHCIIOPTHBIE OOBEKTHI I (3aIIMIAEMOr0) CHI'HAJIa HOPMAJIbHOTO
Tpadpuka. Pynkuuu HeHapywatomero koHTpoias (NIM) (Ym TT Sk, Y Sm TT Sk) kontponupyrot
ckBo3Hyt0 (SNC/Ne) mnu momypoBHeByro (SNC/Ns) ciyxeOonyro/OAM uHpOpMALUIO I ONpeIeIeHus!
craTyca pabo4ero ¥ 3allUTHOTO TPAHCIOPTHBIX 00bekToB. MHpopmauus APS Tpancnoptupyercs uepes
3amuty SNC, 3a HCKITIOYEHUEM CITydasi OIHOHANpPAaBIeHHOH KoMMyTanuu 1+1.
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[MPUMEYAHUE. — Curnan APS He npumeHsieTcs a1 ciiydasi OJHOHAIPABIEHHOW KoMMyTarmu 1+1.

Pucynok 22/G.808.1 — ®ynknnoHaabHas Moaesib 3amutbl SNC/Ne 1+1
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IMPUMEYAHUE. — Curnan APS He npumeHsieTcs a1 ciiydast OJHOHAIPABIEHHOW KoMMyTarmu 1+1.

Pucynok 23/G.808.1 — ®ynkunoHanabHas Mmoaeab 3amuThl SNC/Ns 1+1
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11.2.1.3 3amura SNC/I 1+1/1:n

s cnyuas 3amutel SNC 1+1/1:n ucnonb3yercs eiiie oHa cxema nonusicennou croxcnocmu: SNC/I.

Ha pucynke 24 nnmoctpupyetcs ciaydaid 3amutsl SNC/I 1+1/1:1 MexIy BXOIOM M BBIXOAOM 3aIlUIIAEMOR
obmacty, 1. e. Mexxny NE A u Z. meroTcs 1Ba HE3aBUCHMBIX COEIMHEHUS MOJCETH, KOTOPBIE AEHCTBYIOT
Kak pabounii ¥ 3alIUTHBIA TPAaHCIIOPTHBIE OOBEKTHI Ul (3AIIUIAEMOro) CUTHajla HOPMAJbHOTO Tpaduka.
Oyukuyuu agantaudud X/Y KOHTPOJMPYIOT aJaNTHPOBaHHYI0 WHQOPMAILMIO YPOBHs cepBepa B OTHOIICHUH
c0ost curHana, 4ToObl ONpPENeNUTh CTaTyC pabouero M 3alIMTHOIO TPaHCIOPTHBIX 00bekToB. VHbopMarus
APS  tpancnoprupyercs uepe3 3amury SNC, 3a HCKIIOYEHHEM Cllydash OJHOHAIpaBJIEHHOH
kommyTanuu 1+1.

B obmem cnyuae 3ammra SNC/I — 3T0 3amuTHas cxema isl TMOJAKIIOYEHHWS OJWHOYHOW JIMHHUH
(OXBaTBIBAIOIIETO TOJHKO OJMH KaHAJl YPOBHS cepBepa), MOCKONbKY (YHKIMH alanTalHuy MONTy4aioT CBOU
nanabie SSF u SSD u3 curnanos TSF/TSD kanana ypoBHs cepBepa. Jlanubie o cratyce TSF nepecbuiatotces
B BuJe curHana oocmyxuBanus AIS/FDI kianeHTCKOro ypoBHS U He pa3inyaroTcs Kak TaKoBble QyHKIHMAMHU
ajanranuu Hucxozsmero noroka. Madopmarus TSD He nmepenaercs.

Nmeercsa uckmouenre as 3amutbl CLIU VC-n SNC/I; 3amura SNC/I cnocobHa 3al[UTUTh HOIKIIOUEHNE
MocJe0BaTeIbHOH COCTaBHOW JIMHUM, MOCKOJIBKY cUTHaN oOciyxuBanus AIS oOHapykuBaeTcsi B KaXIOM
HUCXOJSIIEM TIOTOKe (PYHKIIUHU afanTallluy TOYKHU TOIKITIOUYEHUS.
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[NPUMEYAHMUE. — Curnan APS He npumeHseTcs A ciaydas OAHOHANpaBieHHOI komMmyTauun 1+1.

Pucynok 24/G.808.1 — dynkunonaabHas Mmoaeab 3amutel SNC/I 1+1/1:1

11.2.2 TI'pynnosas 3amuta SNC
11.2.2.1 3ammura SNC/S

Ha pucynke 25 unmroctpupyercs ciaydaid rpynnoBoi 3amutsl SNC/S 1+1/1:1 mexxay NE A u Z. B atom
IpUMepe UMEOTCs 2x3 mapaulesIbHBIX HEe3aBHCHMBIX TTOIKITIOYEHUS TOJICETH, KOHTPOINPYEMbIX KaHAJIOM
MOJYPOBHS, KOTOpbIE NEHCTBYIOT Kak IPyHINbl pabodYMX M 3aLIUTHBIX TPAHCIOPTHBIX OOBEKTOB JUIl Tpex
(3aIMIIAeMbIX) CUTHAIOB HOPMaJIbHOrO Tpaduka. Tpu mapasienbHBIX CUTHAlIa HOPMalbHOrO Tpaduka B
Tpynrne COBMECTHO 3amumiialorces ¢yHkuued mnoxakmiodeHuss yposHs. PDynkmunm TT momypoBHs
TeHEPHPYIOT/BBOAAT M KOHTPOJIUPYIOT/M3BIEKAIOT CiykeOHylo/OAM wuH(poOpManuoo MOAypOBHSA A
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OmpefeNeHus cTaryca pabodymx W 3allUTHBIX TPAHCHOPTHBIX 00bekTOB. HMHbpopmauus APS
TpaHCHIOpTUpyeTcs: depe3 oAHO u3 3amuTHelx SNC, 3a HCKIIOUEHHMEM Cilydas OJHOHAIpaBJIEHHOMN
KoMMyTanuu 1+1.

Cnyuan apxutektyp lm, mmn u (1:1)" ¢ u36bITouHBIM Tpadukom/O6e3 Hero SBISIOTCS PaCIIMPEHUSIMH
apxuTekTypsl 1+1/1:1 B COOTBETCTBUM C ONUCAHUSIMU TUIIOB APXUTEKTYPHI B ITyHKTE 7.
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[MPUMEYAHUE. — Curnan APS He npumeHsieTcs 11 ciiydast OJHOHAIPABIEHHOW KoMMyTarmu 1+1.

Pucynok 25/G.808.1 — ®ynknunoHajabHas Mojeb rpynnosoii 3amutsl SNC/S 1+1/1:1

Ha pucynke 12 mpencraBneHbl JOMOJHUTENBHBIE CBEJEHMS, Kacaroluecs MPOLECCOB peaau3alii 3TOH
¢byHKkunu noaxirodeHus 3amuThl.  CrenuduyeckuM Uil TPYNIIOBOM 3aIlWTHl SIBJSIETCSl JIOTWYECKUI
npouecc SFG/SDG. D1oT npoiecc "o0beauHSET" TPU OTACIBHBIX CHTHaNA 0 cOoe curHajia B kaHane (TSF) B
enunyto rpynmny SF (SFG), a oTnensHble curHansl 00 yxXyaimeHnH napameTpoB curiana B kanane (TSD) — B
eaunyto rpynmny SDG.

Jloruka SFG/SDG Moet paboTaTh B pa3IHyHbIX peKUMaX:

. W-SFG = WI1-TSF, unu W2-TSF, unu W3-TSF; P-SFG = P1-TSF, unu P2-TSF, unu P3-TSF;
. W-SFG = W1-TSF; P-SFG = P1-TSF;

. W-SFG = X% ot curaanoB Wi-TSF aktuBnubl; P-SFG = X% ot curnanos Pi-TSF akTuBHEI,

. 10 ke, 1iug SDG.

11.2.2.2 3amura SNC/N 1+1

Ha pucynke 26 unmoctpupyetca ciaydaid rpynmoBoid 3ammtel SNC/N 1+1 mexagy NE A u Z. B stom
IIpUMepe UMEIoTCs 2X3 MapauleNbHbBIX HE3aBUCUMBIX IOAKIIIOYEHUs! MOJCETH, KOTOpble NEHCTBYIOT Kak
rpymnisl pabounx M 3alIMTHBIX TPAHCIOPTHBIX OOBEKTOB Uil TpeX (3allMIIaeMBbIX) CUTHAJIOB HOPMAJIbHOTO
Tpaduka. Tpu napaienabHbIX CUTHaJIa HOPMaIbHOTO TpadukKa B TPYIIIe COBMECTHO 3aILHUINAIOTCS (QyHKIMEH
nonkiroueHus ypoBHs. @yHkimu NIM kortponupytoT ckBo3Hyro (SNC/Ne) wnun nogyposHeByto (SNC/Ns)
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cnyxeOHyro/OAM wuHpopManuio I8 oOmpeneneHHs craryca padodyMX | 3al[UTHBIX TPAaHCTIOPTHBIX
o0bekToB. MHpopmarusa APS tpancnoprupyetcs uepe3 oqHo U3 3amuTHEIX SNC, 32 HCKIIOYEHHEM CiTydast

— .

OJIHOHAIIpaBJIeHHOW KoMMmyTanuu 1+1.
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[NPUMEYAHMUE. — Curnan APS He npumeHseTcs A4 ciaydas OAHOHANpaBieHHOI komMmyTauun 1+1.

Pucynok 26/G.808.1 — ®@yHkuuoHajabHasi Moeab rpynnosoii 3ammutbl SNC/Ne 1+1

Ha pucynke 12 npencraBieHbl JONOJHUTENBHBIE CBENCHUS, KACAOLIUECS IMPOLECCOB pealn3aliu 3TOH
GbyHKIMu 3amuTHOrO moakmroueHus. Crnemudpuueckum anst rpymnmnoBoi 3amutel SNC/N 141 sBisiercs
norndeckuii npouecc SFG/SDG. DtoT npouecc "o0beauHseT" TpU OTACIBHBIX CUTHala 0 cOoe curHana B
kanane (TSF) B enqunyto rpynmy SF (SFG), a oTnenbHble curHaisl 00 yXyALIEHUH NapaMeTpOB CUTHasA B
kanane (TSD) — B equnyto rpynmy SDG.

Jloruka SFG/SDG moxeT paboTaTh B pa3iU4YHbIX peKUMaXx:

. W-SFG = (WI1-TSF u ne P1-TSF), unu (W2-TSF u ne P2-TSF), unu (W3-TSF u ne P3-TSF);
P-SFG = (P1-TSF u ne W1-TSF), wnu (P2-TSF n ne W2-TSF), nnmm (P3-TSF u e W3-TSF);

. W-SFG = (W1-TSF u ne P1-TSF); P-SFG = (P1-TSF u ne W1-TSF);

. W-SFG = X% ot curnanos (Wi-TSF u e Pi-TSF) aktusnsr; P-SFG = X% ot curnanos (Pi-TSF u

He Wi-TSF) aktuBHBI,
. 1O ke, 1iag SDG.

Hns BuptyanbHbix cuemineHHbix curHaioB CHHU VC-n (VC-n-Xv), nomkHa yCTaHaBIMBATBCS TpyIIa
yenoBuit SF n SD, kak TOJBKO MPOUCXOOUT ¢OOM MM yXyZIIICHHE MapaMeTpoB OXHOIO W3 X CHUTHAJIOB B

rpynmre.
. W-SFG = WI1-TSF, unu W2-TSF, unu W3-TSF; P-SFG = P1-TSF, unu P2-TSF, unu P3-TSF;

. 1O ke, 11 SDG.
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11.2.2.3 3amura SNC/11+1

Ha pucynke 27 wumoctpupyercs ciydaii rpynnoBoi 3amutel SNC/I 1+1 mexny NE A u Z. B stom
npuMepe UMeroTcss 2x3 mapaieNbHBIX HE3aBUCHMBIX COCIMHEHHH TMOJCeTH, KOTOpble NEeHCTBYIOT Kak
rpynnsl pabovnx W 3alIATHBIX TPAHCIIOPTHBIX OOBEKTOB U TPeX (3alUIaeMbIX) CUTHAIOB HOPMAaJIbHOTO
Tpaduka. Tpu nmapanienbHbIX CUTHAJIa HOPMAJIBHOTO TpaduKa B IPpyIIie COBMECTHO 3alUIIAIOTCA (QyHKIHEH
nojkiIoueHnus ypoBusa. OyHkuun agantauui X/Y KOHTPONMPYIOT aJanTUPOBAaHHYIO MH(POPMALUIO YPOBHS
cepBepa B OTHOILIEHMM c0Osl CHUTHaJa, YTOOBI ONPENEeNUTh CTaTyCc padOyMX M 3allUTHBIX TPAHCHOPTHBIX
o0bexToB. Mupopmanusa APS tpancnoptupyercs depes oqHo u3 3amuTHEIX SNC, 3a HCKIIIOYEHUEM Cllydast
OJTHOHAIPABJICHHON KoMMyTaruu 1+1.
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IMPUMEYAHUE. — Curnan APS He npumeHsieTcs A cilydasi OJHOHANPABICHHOW KoMMyTarmu 1+1.

Pucynok 27/G.808.1 — ®ynknnoHajJbHas Mojeb rpynnosoii 3amutsl SNC/I 1+1

Ha pucynke 12 mpencrtaBieHbl JOMOJHUTENbHBIE CBEIEHMS, Kacalollvecs MPOLECCOB peaau3alii 3TOH
¢yHkumu moakimodeHus: 3ammThl. Crnenuduyeckum s rpymnmoBoit 3amutel SNC/I 141  sgBusercs
normueckuii mpouecc SFG. DrtoT mporecc "oObenuHseT' TPU OTIOENBHBIX CHUTHaNa o cOoe cHrHama
cepepa (SSF) B enunyro rpynmy SF (SFG).

Jloruka SFG/SDG moxkeT paboTaTh B pa3InYHbIX PEKUMAX:

. W-SFG = (W1-SSF u ne P1-SSF), nnu (W2-SSF u ne P2-SSF), unu (W3-SSF u ne P3-SSF);
P-SFG = (P1-SSF u e W1-SSF), unu (P2-SSF u ne W2-SSF), nnu (P3-SSF 1 ne W3-SSF);

. W-SFG = (W1-SSF u e P1-SSF); P-SFG = (P1-SSF u ne W1-SSF);

. W-SFG = X% ot curnanoB (Wi-SSF u ne Pi-SSF) aktuBnsr; P-SFG = X% ot curnanos (Pi-SSF u

He Wi-SSF) akTuBHEI.

Hna Buptyanpabix cueruieHHsIXx curHanoB CHM VC-n (VC-n-Xv) momkHa yCTaHaBIWBaTHCS TpyIIa
yenoBuit SF u SD, kak TOJILKO MPOUCXOAWT COOM WM yXYyHIICHWE MapaMeTpoB OAHOTO U3 X CUTHAJIOB B

rpynmre.
. W-SFG = W1-SSF, unmu W2-SSF, unmu W3-SSF; P-SFG = P1-SSF, uiun P2-SSF, wim P3-SSF;

. 10 ke, 1iug SDG.
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11.2.2.4 3amwura SNC/T

N3-3a Hanmuuug OONBLIOTO YMCHA JIOTIOJTHUTENBHBIX BPEMEHHBIX WHTEPBAJIOB B HEKOTOPHIX TEXHOJOTHIX
nepenaun (Hanpumep, B ATM), u30bITOYHBIE AONOJHUTENbHBIE BpPEMEHHbIE HMHTEpBalbl B CHUTHaNax
pabouero M 3alIMTHOIO YPOBHs cepBepa MOTYT ObITh BbIIENIEHBI Al TPAHCIOPTUPOBKH HCIBITATEIBHBIX
CUTHAJIOB Yepe3 UCTIBITaTeNbHbIE TPaHCIOPTHBIE 00BEKTHI (pUCYHKH 28 1 30). DTH UCTIBITATENbHBIE CUTHAIBI
(ommH — Ha paboumii OOBEKT, OAWH — Ha 3aUIUTHBIA OOBEKT) MOTYT HCIOIB30BATHCS BMECTO
undopmanmu SFG, SDG, kak omucano Bbime. CurHan APS TpaHcmopTupyercst yepe3 HCIBITATEIbHbIH
3aIATHBIN TPAHCIIOPTHEIN 00BEKT.

Jloruka SFG/SDG paboraeT cienyrommmM o0pa3oMm:

. W-SFG = Wt-TSF;
P-SFG = Pt-TSF;
. W-SDG = Wt-TSD;

P-SDG = Pt-TSD.

Pabouas rpynmna HcnbiTaTenbHblii KaHa
TPaHCTIOPTHBIX 0OBEKTOB MOy pOBHS paboyei rpymbI
S S
N
N CI CI N
Al CI CI Al
E E
3amuTHas rpynmna
1\ CI TPAHCTIOPTHBIX 0OBEKTOB Cl/
i N i
S S

I 1

! HcnpiTatenbHbIN KaHa 1

I [ 1

i MOAYPOBHs 3aILUTHOMN IPyIIbI i

] 1

i Samumaemas 001acTb |

< > G.808.1_F28

Touka 3aBepiueHus E Touxa 3aBeprieHus S Touka 3aBepleHus DyHKLMA 3aIUTHON
MOAKITIOUEHUS KaHaJla CeTeBOT0 yPOBHS KaHaJia oy pOBHs KOMMYTaLuu

Pucynox 28/G.808.1 — I'pynnosas 3amuta SNC/Ts 1:1 niau 1+1, ucnosb3yomast
3aBeplIeHNs] KAaHAJIa NOAYPOBHS

I'pynna 3amutel SNC/T MOXeT UCIONB30BaTh TakKe CKBO3HbIE ciyxeOHble/OAM curHamibl A cO3AaHus
CKBO3HOT'O KaHalla C€TEBOTO YPOBHS B Kau€CTBE MCIBITATENBHOrO KaHajda (pUcyHOK 29). B xoHCTpyKumsx
anmaparypsl 3TH (YHKIUM 3aBEpLICHHMS YPOBHS OOBIYHO pPAacIOOXKEHbl B OJokax mopra, Ha "mpyroii
cTOpoHe" (QYHKUMH TOJIKIIOYEHHS;, T.€. He TOTOBBI MOCTOSHHO M IeNiel CO3/aHMs HCIBITATEeIbHOTO
KaHaJia rpynrnoBOM 3alHThl.
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Pabouas rpymnmna HcnpiTarenbHblil kKaHan

TPaHCTIOPTHBIX 0OBEKTOB paboueii rpyrms
CI N CI
N N
Al CI CI Al
E E
3amuTHas rpynmna
1\ CI TPaHCIIOPTHBIX 0OBEKTOB Cl/
a N |
Dy 18
! HcnbiTatenbHbli KaHa 1
i 3aIUTHON FPyMITbI i
i 3amumaemas 001acTb :
< > G.808.1_F29
Touxa 3aBepuieHs B Touxa 3aBepuieHus DyHKUMA 3aUTHON
MOJKITFOYEHUSE KaHalla CeTeBOI0 YPOBHS KOMMYTalu#

Pucynok 29/G.808.1 — I'pynnosas 3ammuta SNC/Te 1:1 uau 1+1, ucnoJib3ywomas
3aBeplIeHNs] KAHAJIa CeTeBOro YPOBHS
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MMPUMEYAHUE. — Curnan APS He npumeHsieTcs 115 cy4as OAHOHAMPAaBIEHHO komMmyTanun 1+1.

Pucynok 30/G.808.1 — dynkunonaabHasi Moeab rpynnosoii 3ammurel SNC/Ts 1+1/1:1,
HCMOJIb3YIOLIasl 3aBepIIeHHs] KaHAJIAa MO1YPOBHS

Pex. MCD-T G.808.1 (12/2003) 37



[MPUMEYAHMUE. — [na cimyuas ATM wucneiTaTenbHBIA KaHal (IIOXYpPOBHSA) MOJDKEH COJEPIKATh HCIBITaTEIbHBIN
CUTHAJI, KOTOPHIA MMeeT aKTHBHPOBaHHBIN KoHTponb HempepslBHOCTH (CC). Ecim CC HeakTHBEH, TO TaKoi
UCIIBITATENbHBI KaHal (MOAypoBHS) He OyleT TpaHCHOPTHPOBAaTh MH(OPMAIMU I[PU HOPMAIBHBIX YCIOBHAX
OTCYTCTBUs 0TKa30B. IIpu mosiBieHnn oTkasza Bkarouarorcst sueiiku AIS. Korna oTkas coxpaHsieTcsi TOIBKO B TEUCHUE
KOPOTKOTO Iepuoia (Hampumep, H3-3a "3alUTHOIl omepauuu (GU3NUECKOro YpOBHA"), HOETEKTOp MOSBJICHUS
HencnpaBHOCTH AIS B KOHEYHOHW TOYKE HCHBITATENBPHOTO KaHama (TOAypoBHS) OOHApyXHT COCTOSHHE
HencnpaBHocTH AIS B Teuenne 2—3 cexyH/ B COOTBETCTBUH ¢ yKa3aHHBIM B 1.610 onpenenennem cocrosinus AlS. [Tpn
aktuBrpoBaHHOM CC cocrosiHre HencnpaBHOCTH AIS Oyzer ycrpaHeHo mocie nonaydenus stueiikn CC, T. e. B TeueHne
1 ceKyHABI MOCIIe MPEKPAIeHIs TPEPhIBAHMUS TpaduKa.
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Cenextop

[MPUMEYAHMUE. — Curnan APS He npumeHseTcs 1J1s cilydast OAHOHaNpaBieHHOI komMmyTanuu 1+1.

Pucynok 31/G.808.1 — ®yuknunoHaabHast Moaesib rpynnoBoii 3amutbl SNC/Te 1+1/1:1,
HCMO0JIB3YIOIIAs 3aBePUIEHHs] KAHAJIA CeTEeBOr0 YPOBHS

12 Kusyuectnb, 06ecneunpaemas cxemoii LCAS

Cxema peryaupoBaHus mnponyckHoii crocooHoctn JmHuM (LCAS) obecrneunBaeT mNpucrnocoOieHHE K
oTkazaM B cerd. OHa HcHojb3yeTcs, 4ToObl oOecrneuyuTh >kuBydyecTh kaHama VC-n-XV (Bo Beeil cetn
orepaTopa WM HECKOJBKHUX CETAX OIepaTropoB). DTO BBHIAEICHHAs CKBO3HAS APXHUTEKTypa KUBYUYECTH,
KOTOpasi MOXKET HCIOJIb30BAThCS B PA3IUYHBIX CETEBBIX CTPYKTYpax: SYEHUCTHIX, KONBIEBBIX M T. II.
[Mockonbky Mexanu3m xuByudectd LCAS — 3TO BbIeNeHHBII MEXaHU3M, HE CYLIECTBYET NPUHIMITHATBEHOTO
orpannyenns konmdectBa NE B mpeaenax kaHaioB.

LCAS pabotaeT Bo Bcex coueTaHHUsIX TUIIOB 3allIUTHBIX aPXUTEKTYP, KOMMYTALUHN U cpabaThIBaHHS.

LCAS B o0mem ciyuae 3alIyinaeT oT OTKa30B Ha YPOBHE cepBepa, HAPYLIEHWH CBSAZHOCTH M yXyALICHUS
XapaKTepUCTUK Ha yPOBHE KIMEHTA.
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st cnmydas LCAS 3ammmaercs amantupoBaHHas uHbopmamms (Al), T.e. momHas moyie3Has dYacTh
WHIMBH/y aJIbHOU XapaKTepucTHueckoi nudopmanuu cereBoro yposHs (CI). Cm. pucyHok 32.

AKKOMOJalMsl 3aKII0YaeTcs B YJAJIGHUW pa3poOJeHHON Moyie3HOH WH(OpMANUU, TPaHCIOPTUPYEMOi
TOOBIM 3JIEMEHTOM BHPTyanbHOW Tpymnmsl cuemieHus (VCG), B KOTOpOM HMEET MECTO YCIIOBHE OTKaza
TPaHCIIOPTHOTO 00beKTa. Pe3ynbTaT — ymMeHbllleHne 00beMa nojie3Hoi napopmanun Al.

TpancnoptHble 00beKTH Ha MapuipyTe |

Pt ks plalaied sl ey S [l il A
E X SNEN
CI 1
/ o \
/ AE ] N Bk
/ CI o \CI \
E CI TpaHcropTHBEIE 00BEKTHI HA MapLIpyTe 2 Cl E
Al 3 = Al
CI CI
E TpancnopTHble 00beKThl Ha MapiipyTe N
1 E E
| CI . CI
: E i E
i CI H CI
| Sauuimaemas o01acTs
< > G.808.1_F32
Touxa 3aBepuieHus E Touka 3aBepiieHust DyHKIMS 3ALIUATHI
NOAKITIOUEHUS | kanasna ceTeBoro ypoBHs LCAS

Pucynok 32/G.808.1 — O0mas koHnenuus ;kuBy4ecTs, odecneunsaemoin LCAS

Al TpaHcmopTHpyeTcs ¢ HCHONb30BaHMEM BHpTyanbHO rpymnmnsl cuermieHus (VCG), coxmepxkameid X
anemenToB (VC n_ Xv, ODUk Xv), pacrpeneneHHbix 1o N MapiipyToB, rie:

. N = uncno mapupyTtoB (1 <N < X)), KaKAbIH U3 KOTOPBIX COJAEPKHUT OJHO WIIH HECKOJIBKO CETEBBIX
moAKIoYeHHH B ipeaenax VCG;

. X = umcno osnemeHToB B VCG, KoTopble TpeOyroTcss il TpaHcrmopTHpoBku Al B
MoJoce  TPOMYyCKaHWs  KIMEeHTa +  oOecrevyeHus: M30bITOUYHON/3alUTHOW  MPOITYCKHOMR
crocobHoctn Z (X > 1, Z > 0);

. Xacr = Qakrudecku TpaHcnoptupyemas moseznas uHpopmanus (0 < Xacr < X); u3-3a oTKa3a Ha
OJIHOM WJIM HECKOJIbKMX KaHaslax IoJsioca MpOITyCKaHHsl OAHOTO MM HECKONbKUX aneMeHToB VCG
He OyJeT UCTOB30BaThCs I TPAaHCTIOPTUPOBKH Al.

Cxema LCAS He3zaBucuMa OT 3aIIUTHI HA YPOBHSIX CEpBEpA.

12.1 @OyuknuoHaabuas moaeian LCAS

Ha pucynke 33 mmmoctpupyerca ciaydait LCAS mna tpancroptupoBku Mexny NE A u Z. MHoxkecTBO
HE3aBUCHUMBIX KaHANOB (HAa YpPOBHE CeTH Y) MCHOJB3YIOTCS Kak TPAHCHOPTHbIE OOBEKTHI U CUTHajla
HopMasbHOro (monesHoro) tpaduka Z Cl. Oynkumm X/Y TT TeHepupyrOT/BBOAAT W KOHTPOJIHUPYIOT/
M3BJIEKAIOT CKBO3HYIO CIY)XeOHYI0 MH(OpMAaluio, YTOObl ONPEAETIUTh CTaTyC OTHACNBHBIX TPAHCHOPTHBIX
00bekTOB. DyHKIMKM BUPTyadbHOTO creruieHus Y-Xv/Y-X-L A TeHepHpyOT/BBOIAT W KOHTPOJIHUPYIOT/
U3BJIEKAIOT HH(OPMALIMIO CKBO3HOTO BUPTYAIBHOTO CLEIIeHHs U ciykeOHyto nHdopmannto LCAS, 4ToOb
OTpPEAETNTh U BEIPOBHATH COCTOsIHUE 31eMeHToB B VCG.
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Pucynok 33/G.808.1 — dynkuuonaibHas moaeab LCAS

Oynkuuu  BupTyanbHoro cueruieHus Y-Xv/Y-X-L A pacnpenenstor/coOUparOT TpaHCIOPTUPYEMYHO
T0JIE3HYI0 WH(OPMAIIHIO, UCTIONB3Ys UMetolecs Xacr KaHAJIOB CETEBOTO YPOBHs Y BHE MPEIOCTaBISIEMbIX
X KaHaJIOB CETEBOro ypoBHS Y.

IMpumep: [{ns TpancnioptupoBku curHaia 10 Mout/c tpedyercst VC-12-5v. B atoit VCG ycTaHOBIEHBI NIATH
kaHasoB VC-12, MapumpyTu3anus IByX U3 HUX BbIIIOJHEHa 1o MapupyTy 1 u tpex VC-12 — o mMapupyty 2
(pucyHok 34). B sTom ciiyyae mosoca npoIycKaHus, o0ecreunBaroIas )HUBYy4eCcTb, cocTaBisieTr 2 x VC-12,
niu 40%, a moyoca MpornyckaHus, He obecreunBaronias xuBydectb, — 3 X VC-12, unu 60%. Eciu 6b1 ObLI
nobaBneH oOWH AomonHuTenbHbIE VC-12 (Z=1) u MapmpyTH3MpoBaH yepe3 MapwpyT 1, To mojoca
MPOIyCKaHus, 00eCIeYnBar0INas KUBYUYeCTh, cocTaBmia Obl 3 X VC-12, unu 60%, a He3amuIiaeMas mnojoca
nponyckanus — 2 x VC-12, unu 40%.

40 Pek. MCD-T G.808.1 (12/2003)
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Touxa 3aBepuieHus B Touka 3aBepuieHus DyHKUMS 3aLUTHI
MOAKITIOUEHUS KaHajia CeTeBOro YpOBHs LCAS

Pucynoxk 34/G.808.1 — Ilpumep :xuBydectn LCAS nis nepenauu curnajia 10 Mout/c
yepe3 VC-12-(X+Z)v (X=5, Z=0,1)

13 XapakTepUCTHKHU 3aIIUTHOH KOMMYTalluH

Bpemennass Mojenp 3allMTHONH  KOMMYyTAluu, OCHoBaHHas Ha Pexomenmammum MCDO-T M.495,
WILTIOCTpUpyeTcs Ha pucyHke 35. [lapaMeTpsl MOJIeNn ONIpeIesIFOTCS CAe Iy OIIMM 00pa3oM.

131 Bpemsi o0Hapy:keHusi, Ty: IHTepBan BpeMeHH MeX1y BOSHUKHOBEHHEM HEHCIPABHOCTH B CETH U
obHapyxxenneMm c6ost curHana (SF) mnm yxynmenus nmapametrpoB curHana (SD), KoTopble BBI3BAHBI dTOM
HEUCIPABHOCTHIO B CETH.

13.2 Bpemsi yaep:kaHusi, T,: VHrepBan Bpemenu Mexny oOHapyxeHuemM SF wmmm SD u ero
HOATBEPKACHUEM KaK COCTOSHUS, TPEOYIOILEro NpoLelypsl 3allUTHON KOMMYTalluy.

[TPUMEYAHMUE. — B Pexomennanun MCO-T M.495 Bpems T, onpenensieTcst Kak “BpeMsl OxKUIaHus .

13.3 BpeMsl cpadaTbIBaHUSl CHTHaJa 3alIUTHOH kommyTammu, Ts: VHTepBanm BpeMeHM MeXIy
noareBepxkaeHneM SF wmnm SD u 3aBepuieHueM o0paboTkM M mepedaydl YNpaBJSIOIIMX CUTHAJIOB,
HEOOXOJMMBIX JUI BBITIOJHEHUS 3aIUTHON KOMMYTalLlH.

13.4 BpeMs IepeJayM 3allMTHOM KommyTtauuu, T, VIHTepBanm BpeMeHM MeXAy 3aBEpLIEHUEM
00paboOTKH U Nepefavyy yIpaBIAOLMX CUTHAIOB, HEOOXOAUMBIX AJIsl BBIIIOJHEHUS 3alIMTHOW KOMMYTALUH,
Y 3aBEpUIEHUEM Olepalliii 3al[UTHON KOMMYTall1H.

13.5 BpeMsi BOCCTaHOBJeHHUs, Ts: MHTepBas BpeMEHHU MEXAY BBINOJIHEHUEM OIEpalnil 3allUTHOU
KOMMYTAI[UH U MOJHBIM BOCCTaHOBJICHUEM 3aIlUIIIAEMOT0 TpaduKa.

[TPUMEYAHMUE. — Croma MOXXeT BXOIUTH BpeMms, Tpebyemoe Ui BBINOJHEHHUS MPOBEPKH ONEpanuii KOMMYTAIliH,
pecuHXpoHM3aK MG POBOH Mepeadn u T. A.

13.6 BpeMsl NMOATBeps:kAeHus, T.: MHTepBan BpeMeHHM MEXKIy IOSBJIECHUEM HEUCIPABHOCTU B CETU U
MOMEHTOM, KOIJa MOJATBEpXKIAaeTcsi, YyTo TeHepupoBaHHble curHaisl SF umum SD TpeOyroT omepaumit
3amuTHON KoMmyTauu: T, =Ty + T,.

13.7 Bpemsi nepenaum, T VHTepBan BpeMeHH MEXIy MOITBEP:KACHUEM TOro, 4To curHanel SF u SD
TpeOyIOT omepanuii 3allUTHOM KOMMYTAIlMM, U BBINOJHEHUEM OIEpaluid 3allUTHONH KOMMYTAIIVH:
T,=T;+ T,

13.8 BpeMsi BOCCTAHOBJIeHMs 3amuiiaemoro tpaduka, T,. Bpemsa, mnpouienaiiee OT TNOSBIEHUA
HEUCIPABHOCTHU B CETU J0 BOCCTAHOBJICHUS 3alUIIAEMOT0 TpaduKa:
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Tr:Tl +T2+T3+T4+T5:TC+Tt+T5.
ITPUMEYAHHME. - [Ilpeanonaraemasi HEUCHPABHOCTL B CETH MOXET OOHApY>KMBAThCs ammapaTypoll W He
MOATBEPAKAATHCA TIOCAE MOATBEpXKAAOIMX onepauuid. B 3ToM ciiydyae y4HTBIBalOTCA TOJBKO HHTEPBAJIBI
BpeMenu Ty u Ty.
—— HeucnpaBHOCTE B ceTH
—— 3anyck SF unu SD
—— Hauano onepauuii 3aiiuTHON KOMMYyTalK

[locnenHuii NpUHATHINA yHOpaBISOIMNA CUTHAN WM KOMaHJa

— 3aBeplLUeHUe onepaLuil 3alUTHON KOMMYTaLUU

—— 3amuiaemslii Tpap UK NOITHOCTHIO
BOCCTaHOBJIEH
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Pucynok 35/G.808.1 — BpemenHasi Moje/b 3alIUTHOH KOMMYTAallUH

14 TaiimMep yaep:kaHus

TaiiMepbl yaepKaHus TpeHa3HAYEHBI I paboThl B CiydasX, KOTJa 3allUTa CUTHaja OCYMIECTBIISETCS C
MOMOIIBIO BIIOKEHHOW 3amuThl. OHYM MO3BOJSIOT BHYTPEHHEH 3allUTHOW TpyIIe BOCCTAHOBHUTL TpaduKk,
npexkJe YeM DOTO MOMbBITACTCS C/AENaTh BHENIHSs 3alllUTHAs TPYIa, YTOOBl OrpaHHYHMTh YHCIO Omepanuit
MePEKITIOYCHHS.

TaiimMepsl yaepkanusa npumenstorces Tawke B Tunax 3amuTsl SNC/N nu SNC/I 1+1, uro0sl peaoTBpaTUTh
CIIMIIKOM DPaHHIOK KOMMYTALHMIO M3-332 pa3nuuus AuddepeHuranbHOW 3alepKKH MEXIY KOPOTKHUM U
JUIMHHBIM MapLIpyTaMH.

Ka>1<;[1>1171 3allIUTHBIN CCJICKTOP MOXKXET UMETh OANH TaﬁMCp YACPIKaHUA.

Tatimep 3amyckaercsi, KOTrna CTAaHOBHTCS AaKTUBHBIM OJHO FJIM HecKojabko coctosuuit SF mmm SD B
3aIUTHOM TpytIe, U paboraeT 6e3 copoca B Teuenne nepuoga ot 0 1o 10 ¢ ¢ marom X mc. X paed 100 mc
(CLI1, OTN) u 500 mc (ATM).

B Tteuenme sToro mepuonma u3MeHeHHble cTartychl SF/SD He mpomyckaroTcs K HpoLEcCy 3alluTHON
KOMMYTaLliH.

Korna mepuos pabothl Taiimepa uctekaeT, cratyc SF/SD Bcex CUTHAIOB CUMTBHIBACTCS W MPOITYCKAETCS K
npolleccy 3aIUTHON KoMMyTanuu. [Ipoliecc 3aIMTHOW KOMMYTAIMK OyAET pearupoBaTh HA HOBBIH CTaTyC
SF/SD B 51011 TOUKE.

[MPUMEYAHUE. — Cocrosinne SF/SD HeoOs3aTenbHO NMPUCYTCTBYET Ha MPOTSHKEHUM BCEro IMEpUOAa yJepiKaHHs,

UMeeT 3HaYCHHE TOJIBKO COCTOSIHHE MO MCTEUYCHUM paboThl Taiimepa ynepxkanus. [lanee coctosiuue SF/SD, xoTopoe
3aImycKaeT TaiMep yIepKaHus, HeoOsI3aTeIbHO SIBISETCS TEM XKe, 9YTO U COCTOSHUE [0 UCTCUCHUH TIEPUOIa Y ICPKAHMS.
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Taiimep HO
HEeaKTUBEH

Taiimep HO
AKTHUBEH

[Ipexpamenue
] W3menenne W3menenue i paboTs!
axrusauus SD I COCTOSIHUSI COCTOSIHUSI oo AKTHBALMA SD Taiimepa HO
aktuBauus SF H BXOJIHOTO BXOJIHOTO ' aktuBauus SF
4 curuana W curnana P PoL |
7 i | | o CuuTtbiBaHUE CTaTyCa
ynanenue SF _; E____ yaanenue SF BXOJ[HOTO CUTHAJIA
yranenue 8D (ITpumeuanue) (ITpumeuanue) ynanexme SD Wu P
- L [SD,SF]
3amyck

Taiimepa HO

Craryc Ha BBIXO/IE

¢ BXO/JHBIX CHI'HAJIOB
WuP

[SD,SF]

Taiimep HO

AKTHUBCH

Taiimep HO
HeaKTHUBEH
SD  VxyauieHue curHana
SF Co6oii curnana G.808.1_F36

MMPUMEYAHUE. — Mcnonk3oBanue codbithii yerpanenust SD/SF st 3amycka Talimepa
ylepkaHus He SBIseTcs 00513aTeNbHbIM, HO PEKOMEH/YETCs C LIeJbIO MPe0TBPALLCHHs
HEHY)KHBIX 3alUTHBIX KOMMYTALUH, KOTOpbIE B TPOTHBHOM ClIy4ae MOTYT TIPOUCXOIUTh
HPH ONpPeieNIeHHBIX 00CTOSTENbCTBAX.

Pucynok 36/G.808.1 — PadoTa Taiimepa yaepkaHus

15 TaiiMep 0kMIaHUSA BOCCTAHOBJICHUSA

B peBepcuBHOM pexnMme padOThl, YTOOBI MPEJOTBPATUTD YacTOe cpabaThIBaHWE 3aLIUTHOTO MEPEKIIFOUCHUS
u3-3a TOBTOpsAIOLIeiics HeucnpaBHocTH (Hampumep, npu kKonebanusx KObB Bokpyr mnopora SD),
HEHCIPaBHBIH padouYMii TPaHCTIOPTHBIN OOBEKT AOJDKEH MEepeiTH B COCTOSHUE HMCIPAaBHOCTH (HANpUMeEp,
KOB wmenbuie nmopora BoccTaHoBieHHs ). [locne Toro kak HeucnpaBHBbIA paOouuil TPaHCIOPTHBIA OOBEKT
OyZeT COOTBETCTBOBATh 3TOMY KPHUTEPUIO, HOJKEH 3aKOHUYNUTHCS YCTAHOBICHHBIN MEPUOJ BPEMEHH, NIPEXIE
YeM CUTHaJ HOpMajJbHOTo Tpaduka OyAeT MCI0JIb30BaTh €r0 CHOBA. JTOT MEPHO, HAa3bIBAEMBIH MEPHOOM
oxxuaaHusa BoccTaHoBieHus (WTR), uMmeer anuTenpHocTh mnopsaka 5—12 MUHYT M JOJKEH JOIMYyCKaTh
COOTBETCTBYIOIIYIO ycTaHOBKY. Cocrosaue SF umm SD otkmogaer WTR.

B peBepcuBHOM pexuMe paboOThl, Korja 3amiuTta Oojbie He TpebyeTcs, T.e. HeHclnpaBHBIA paboumii
TPaHCIOPTHBIA O00BEKT Oonbile He Haxogutcss B coctostHuM SD wnmm SF (cumrass, d4ro npyrue
3allpallMBaloLIe TPAHCHOPTHBIE OOBEKTHI OTCYTCTBYIOT), OyJEeT aKTHBHU3UPOBAHO JIOKAIBbHOE COCTOSIHHE
OKHJIaHU BOCCTAHOBJEHHMA. Tak Kak 3TO COCTOSHME MPUOOpETaeT camblil BBICOKMHA IMPHOPUTET, TO OHO
obo3Havaetcst curHanoMm APS (eciam oH MpUMEHHM) U IOJAEPKUBAET CUTHA HOPMAJIBHOTO TpadHKa ¢ paHee
HEHCIPaBHOIO pabovero TPaHCHOPTHOTO OOBEKTa Ha 3aLIUTHOM TPAHCIIOPTHOM OOBEKTE. DTO COCTOSIHUE B
OOBIYHBIX YCJIIOBHAX UCTEKAET, U OHO CTAHOBUTCS HYJIEBBIM CHUTHAJIOM OTCYTCTBHS 3ampoca (MM CUTHAJIOM
OTCYTCTBHA 3alipoca M3OBITOYHOTO Tpaduka, eciau 3To mpuMeHuMo). TaiimMep OKHAaHHS BOCCTAHOBIIEHUS
BBIKJIFOYAETCS paHblile, €CIIM 3TO COCTOSIHUE MPEephIBaeTCs JII00BIM 3alpocoM OoJiee BBICOKOTO MIPHOPUTETA.

16 Cursaj aBTOMATHYeCKOi 3a1lMTHOI koMmyTauuu (APS)

Curnan APS wucnonb3yercss Il CUHXpPOHHM3AIMM ONepaluii Ha KOHIAax A W Z 3amuinaeMoil obiactu.
Coobmarores:

- Tun 3anpoca/cocTosHus;

- 3anpamBaeMbIil CUTHAT;
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- [Tonkntoyaemblit yepe3 MOCT CUTHA;
- Kondurypauus 3amursl.

B naHHBIX O THIIE 3aHpoca/COCTOﬂHI/Iﬂ OIMpeAeasACTCA COCTOSIHNUE OTKa3a, COCTOAHUC BHEIIIHEN KOMaHbl WU
Impouecca 3allliTel CaMOI'0 BBICOKOT'O IIPUOPUTETA.

Wudopmanusi, mnepeHocuMas CHUTHAIOM, 3alpaliiBaeMbiM U TOJAKIIOYAaeMBbIM 4Yepe3 MOCT, NpH
TPaHCIOPTUPOBKE B MOJIE€ U3 N OUTOB, OMpEIeIseT:

0 HYJIEBOM CUTHAI,
1..2" -2 CHTHAJ HOpMaJbHOTO Tpaduka, ot 1 mo 2" — 2;
2"-1 CHUTHAJ U30BITOYHOTO TpaduKa.

Wudbopmarus o KOHPUTYpaIUH 3aIIUTHI OTIPEIETSIET:

- ucrosb3oBaHue kanaita APS;

- apXuTeKTypy 3auutsl (1+1, 1:n);

- THIT KOMMYTAIIH (OHO-, IBYHAINpaBIcHHAas );

— TUT cpabaThiBaHus (HEpEBEPCUBHOE, PEBEPCUBHOE).

Curnan APS tpancnoptupyercs no kaHamy APS. B npuHiune mMoxHo BbLAenuTh KaHan APS Ha kaxmom
TpaHCIIOPTHOM 00BbeKTe. Brienenue 3Toro kaHajga Ha OAHOM pabodeM TPaHCIOPTHOM OOBEKTE, OHAKO, HE
obecrieunsio Obl JOCTATOYHOM KMBYUECTH; T. €. €CIIM PaboUYMid TPAaHCIIOPTHBIM OOBEKT BBIHAET U3 CTPOS, TO
CBSI3b MEX[Y IBYMS KOHEUHBIMHM TOUKAMHU TAK)K€ HApYyIIUTCA, U 3aliuTa HeBo3MokHa. [loaTomy kanan APS
BBIJIEJISIETCS HA OJHOM HJIM HECKOJBKUX 3aIlUTHBIX TPAHCIOPTHBIX OOBEKTaX.

17 HenpepriBaemslii Hesamumaemblii Tpagpuk (NUT)

HenpepriBaemblii He3amumaeMbelii Tpa@uk — 3TO OAMH U3 TpeX KIaccoB Tpaduka B cxemax 3amuTsl (1:1) u
(1:1)", ocranbHble — 3amumaeMbiii Tpahuk u n30bITouHbI Tpaduk (3.18.3). NUT He uMeeT CBS3aHHOM C
HHM 3alIHUThl, HO HE MOXKET MPEPBIBAThCS B CETH, YTOOBI 00ECIEYHTD 3aIIUTY APYroro Tpaduka.

W30bITOUHBIN TpadWK WIN JOCTYI K 3alIUTHOMY KaHAay MO3BOJISIOT UCIIOB30BaTh 3alIUTHBIE OOBEKTHI IS
JIOTIOJIHUTENILHOTO TpadrKa PU HOPMAIbHOM (YHKIMOHUpoBaHuK B apxutektypax (1:1) wmm (1:1)". Korma
MIPOUCXOJIUT 3alIUTHAS KOMMYTAIVs, 3TOT Tpaduk mpepbiBaercs. M30bITOUHEI Tpaduk obecnieunBaeT Oosiee
JIEIIeBYI0 yCIyTy, 4eM 3aluiiaeMblii Tpaduk TuOO0 HempepbiBaeMblli Hesamumaemblii Tpadguk. OH He
OTHOCHTCS K 3alIWIIAeMOMy TpauKy, MUCXOAALIEMY OT APYTOro 3aKa3dyhKa, W MOXKET HCIOIbh30BaTHCA,
HampuMmep, I OOecleueHus OMOJHUTEIHHOM TPOMYyCKHOM CHMOCOOHOCTH B Ccloydae KaKoro-Jiubo
3HAYUTEIHLHOTO COOBITHSI.

18 N36b1TOuHBI Tpaduk ciayxeOHbIX/OAM cHrHa/IOB (3AIIHTHOI0) TPAHCIIOPTHOI0 00BbEKTa

Hust caydast 3amurel SNC/S  (1:1)" ¢ u30bITOYHBIM TpapuKOM H30BITOYHBIN TpaduK (3aIIHUTHOTO)
TPaHCIOPTHOTO O0BEKTa He TpeOyeT no0aBlieHHs 3aBEpLICHUS KaHaia MoAypoBHs. M30bITouHBIN Tpaduk
(3aIIMTHOr0) TPAaHCIOPTHOI'O OOBEKTa HMMEET BBIIENCHHBIH BTOPOCTENCHHBIH BPEMEHHOW WHTEpBal B
npezfenax COBOKYIHOI'O CUTHANa, OTJIMYHBIA OT BTOPOCTEHNEHHBIX BPEMEHHBIX WHTEPBAJIOB 3alUTHBIX
TPaHCIIOPTHBIX 00BEKTOB, UCTIONIB3YEMBIX JJIsI IEPEeHOCa CUTHAIA HOPMAJIBHOTO TpaduKa.

Craryc u30bITOYHOTO Tpaduka (3alIUTHOTO) TPAHCIIOPTHOTO OOBEKTa HE BIMSET Ha (PYHKIHMOHMPOBAaHHUE
3aIIUTHOW KOMMYTAILIMH M KaK TaKOBOH He TpeOyeT KOHTPOJIS 3TOr0 TPAaHCIIOPTHOTO 00BEKTa.

19 BHemnue KoMaHabI

ABTOHOMHOE TOBEJIEHHE Ipoliecca 3aIlIUTHON KOMMYTAIlMM MHPU COCTOSHUM OTKa3a €ro TPaHCHOPTHBIX
O0OBEKTOB MOXHO W3MEHSATh C TIOMOIIBI0  BHEHIHHX (KOMMYTHPYIOIIMX) KOMAaHM, T.€. BHEUIHSISA
(koMMyTHpYIOIIas) KOMaH/a JIeIaeT COOTBETCTBYIOIINNA BHEITHUI 3aMPOC MPOIIECCY 3aIUTHI.

[MPUMEYAHMUE. — M0kHO MPOU3BECTH TOJIHKO OJHY BHEITHIOK (KOMMYTHPYIOIIYIO) KOMaHIy Ha KaXIYIO 3aIlUTHYIO
rpynny. BHellHuMe KOMaHJbl, KOTOpbIE MPEPHIBAIOTCS WIM MOJABISIOTCA JAPYTMMH YCIOBUSIMU, COCTOSIHUSIMM WJIU
3arpocamu ¢ 0ojiee BHICOKUM MPUOPHUTETOM, OTKJIOHSIOTCS.
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OmpenienieHsl BHEIIHME KOMAHIIBI, pa3pelIalonye cieayloliue THIBI onepanuii (0ojee TOYHOE ONMHCaHUE
BHEIIHWX KOMaHJ cM. B MyHKTe 3.3.8, BblIIe):

1) W3menenust KOHQUTypaluu 1 onepauuii 00cmyKuBaHus, KOTOPBIE cIeAYyeT BBIIIOIHUTD B 3allIUTHON
IpYIIIe UM €€ TPAHCIIOPTHBIX 00BEKTaX:

- 6.]10KI/IPOBK3 3aIIUTbI BPEMEHHO OTK/IIOYAET JOCTYII K 3allIUTHOMY TPaHCIIOPTHOMY 06T>CKTy
JJIs1 BCEX CUTHAJIOB,

— [PHHYAUTEe]bHOE MepeK/JYeHHe CUrHajga N i NpUHYIUTENbHO MPOU3BOIUT BPEMEHHYIO
MapIIpyTH3aIio curHana Ne i gepe3 3auTHRIN TPaHCTIOPTHEIN 00BEKT;

—  PpY4YHoe Nepekj0YeHHe CUrHaga Ne i Mpor3BOOUT BpEMEHHYI0 MaplIpyTH3auuio curHana Ne i
yepe3 3alUTHBIN TPaHCIIOPTHBIA OOBEKT, ecnu Tojbko ycinoBue cbos (SF, SD) me tpebyer,
YTOOBI Yepe3 3TOT TPAaHCIIOPTHBIH 00BEKT HANPABISIICS APYTOM CUTHAIL.

2) BJ'IOKI/IpOBKa CHUT'HAJIOB 3allIUTHOIO ITpoHecca:

— OJoxkHpoBKa cHUrHaja Nei BpeMEHHO OTKIIOYaeT JOCTYyH K 3aIllMTHOMY TPaHCIOPTHOMY
00BEKTY 11 KOHKPETHOT'O CUTHaa,;

— O0TMeHa 0JIOKHPOBKH CHTHaJIa Ne i.

3) dukcanys 3alUTHOTO Mpolecca:

—  (pukcauusi BpeMEHHO OJIOKHPYET BBIIOJIHEHHE JI000i KOMMYTHPYIOLIEH ONepalu U MO3TOMY
¢ukcupyer Tekyiee cocrosHue. Iloka ¢ukcanus He OTMEHEHa, ONOJIHUTENbHbIE BHEIIHHE
KOMaH/bl Ha OJM)KHEM KOHLIE OTKJIOHSIOTCS, @ U3MEHEHHsI COCTOSHHUSA OTKaza M MOJy4YeHHbIE
coobuienust APS urnopupyrorces.

— OTMECHA (l)l/lKCillII/Ilrl: Korz[a KOMaHJa q)HKCElLII/II/I OTMCHSACTCA, COCTOAHHC 3aH.[HTHOfI Tpynnbl
MOBTOPHO OLICHMBACTCA Ha OCHOBC yc.]'[OBPIfI OTKa3a 1 MOJY4YCHHOI'O COO6H.[CHI/15{ APS.

4) [TpoBepka 3amuTHOTO Mporecca 1 kanana APS Mexay 1ByMsl KOHEYHBIMA TOUYKAMM:

— ynpajkHeHHe: MOJCIUPYEeT 3almpoc Ha MepeKItovYeHrue Oe3 BBINONHEHHsS (DaKTHUYeCKOH
KOMMYTHPYIOILICH Omepaldd, €CId TOJBKO HE HCHOAb3YETCsS 3allUTHBIH TPAHCIOPTHBIM
0OBEKT.

5) OTMeHa mpenpiyieii BHeIHeH (KOMMYTHPYIOIIEi ) KOMaHIbI:
—  OTMeHA: OTMEHSET BCE KOMMYTHUPYIOLIUE KOMaH/bI.

20 CocTosinns npomnecca 3alIUTHON KOMMYTaluH
HmeroTes creyronye coCTOSHUS MPoIecca 3alUTHOH KOMMY Talluu:

Hepo3ppaimenue curaana HopmaiabHoro Tpaguka Ne i (DNR #i) — [Ipu HepeBepcuBHOM cpabaTbiBaHUU
3TO COCTOSIHME HCIIONB3YETCsl AJIS MOIAEPKKM BBIOOPKM CHrHajla HOPMajbHOTO Tpaduka M3 3aIllUTHOTrO
TPaHCIIOPTHOTO OOBEKTA.

OrcyrcrBue 3ampoca (NR) — Bce curnansl HopmanpHOro Tpaduka BBIOHMpPAlOTCSI U3  CBOMX
COOTBETCTBYIOIIUX pabounX TPaHCIOPTHBIX OOBEKTOB. 3allUTHBIA TPaHCIOPTHBIA OOBEKT MEPEHOCUT
HYJIEBOI CHUTHAJI MM W30BITOYHBIA TpaduK, TMO0 CIY>KUT MOCTOM Ul OJMHOYHOTO CUI'Haja HOPMajbHOTO
Tpaduka B 3amuTHON Tpymnme 1+1.

O:xuaaHue BOCCTAHOBJICHHSI CHTHAJa HopMmaabHoro tpaguka Nei (WtR) — Ilpum pesepcuBHOM
cpabarteiBanny mociie oTMeHbl SF nin SD Ha pabodem TpaHCTIOPTHOM 00BeKTe Ne i MoaAepKUBaET BEIOOPKY
CUrHaja HOpMalbHOTO Tpaduka Nei M3 3alIMTHOrO TPAaHCIIOPTHOTO OOBEKTa, MOKAa HE HMCTEUeT BpeMs
TaliMepa OXXHIaHWs BOccTaHOBIeHHWS. Ecnmu Bpems Taiimepa ucCTedeT J0 JOOOTO IPYroro COOBITHS WA
KOMaHIpl, TO cocTosiHue Oyaer m3mMeHeHo Ha NR. OHO wucnomb3yercs Iiisl MPEIOTBPAIIEHUS YacTOTO
cpabaThIBaHUS CEJIEKTOopa B Clyyae NMepHoJNUecKuX OTKA30B.

21 IIpuopurer

OnpeneneHsl OTHOCUTENBHBIE IPUOPUTETHI COCTOSIHUM OTKa30B, BHEITHUX KOMaHJ M COCTOSIHHN 3alllUTHI 110
OTHOLICHUIO APYT K Apyry. [IproputeT npuMeHseTcss K 3TUM yCIOBUSIM/KOMaHIaM/ COCTOSTHUSIM JIOKAJIBHO B
KQKJJOM KOHEUHOU TOYKE U MEXKY NBYMs KOHEUHBIMU TOYKAMU.

[lo moBomy STHUX NPUOPUTETOB CciexyeT oO0pamarbcs K KOHKPETHBIM PeKoMeHIaIsIM, KacaroliuMcs
3alIUTHON KOMMYTAllWH.
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22 Yciaosus cpadareiBanust SF u SD

Vcnosuem SF sBisercs TSF uau SSF, uTo 3aBUCUT OT THIIA 3alUTEHI.

Ha pucynke 37 wumocTpupyroTcsi mpaBuiia coueTaHuil HeucnpaBHocTedd. Curnan SSF 3apeiictByercs

npucymuMu GyHknun amantanun HewcnpaBHocTssMu u Al TSF. Curman TSF 3ageiictByercs mro0oit
HEUCIPaBHOCTHIO KaHaja cetu ypoBHs u CI_SSF.

VYcnosue cpabareiBanusi SF ninm HenmocpeacTBEHHO oOHapysKMBaeTcsl (GyHKLUHMEH 3aBeplIeHHs] KaHajla CeTH

3alUIICHHOTO YPOBHS, WM MPOXOJUT Yepe3 OJUH WM HECKOIBKO YPOBHEH COTMIacHO MpaBujiaM COYETaHUH
KOHKpeTHBIX HeucnpaBHoctel, CI_SSF u Al TSF.

Curnan TSD — enuHcTBeHHOE ycnoBue cpabateiBanus SD. OH Bbigaercs npu oOHapyxkenuun dDEG. TSD
BCerja JOKajeH 0 OTHOIIEHHIO K (DYHKIIMHU 3aBEepIICHUs KaHana, T. €. OH He epeXOIUT IPaHULl YPOBHSL.

Vposens C

o

C_CI_SSF «=dZZZ nwm B_AI_TSF
C_CI_SSD+B_AI TSD

f

B_AI TSFprot<«B_AI TSF um dEXC
B_AL TSF< dYYY nm B_CI_SSF Yposenn B

B_AI TSD+ dDEG

T B_AI TSFprot« B_AI TSF um dEXC
B_AI TSF« dYYY wmu B_CI_SSF
B_AI TSD<+-dDEG

_____________________ o R

B CI SSF+dXXX wmA_Al TSF B CI SSF« dXXX umt A_Al TSF
Vposens A B CI SSD+ A Al TSD Yposers A B CI SSD+ A Al TSD

VYposens B

ITonyposens B e

_____________________ oo

B_CI_SSF+dXXX wm A_AI TSF
B_CI SSD«A_AI TSD

Vposensb B

B_CI SSF+ dZZZ wm B_AI TSF
B_CI_SSD+Bs_AI TSD

Bs_AI TSF« dYYY um B_CI_SSF
Bs_Al TSD+« dDEG

Yposenb A

G808.1_F37

Pucynok 37/G.808.1 — IlpaBunJa coueTanuii HeucnpaBHOCTeH

22.1 00630p ycaosuii SF

B Tabnuue 2 ngaercst 0030p edeKTOB, KOTOPbIE CIIOCOOCTBYIOT ()OPMHUPOBAHMIO YCIOBUI SF B HECKOIBKHX
TexHoJorusax nepenayu. [lo moBoay KoHKpeTHBIX onpenenenuit SF cnenyer odpamartses k Pexomennauusm,
KacarommMcs anmapatypsl (Hanpumep, Pekomernmanmam MCD-T G.783, G.798 u 1.732).
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Tabanna 2/G.808.1 — O630p HencnnpaBHOCTEl, KOTOPbIE CIIOCOOCTBYIOT
¢opmupoBanuio yciosusi SF

ATM OTN cau
Hapymenus LOC LOS, LOS-P, LCK, LTC LOS, LTC
HETIPEPHIBHOCTU
Hapymenus ca3HocTH Her TIM, OCI TIM, UNEQ
Hapyuienus aganranuu LCD MSIM, LOM, PLM, LOFLOM LOF, LOM, LOP, PLM
Hapymenus Bocxonsmero | AIS FDI, FDI-P AIS
TpaduKa ypoBHs cepBepa
(ITpumeuanue 1)
Kanan ¢ upesmepHBIMU EXC (Ilpumeuanue 2)
OIMOKaMH
Hapymenus BupTyansHOTO LOM, LOA LOM, LOA
cuemienus (Ilpumeuanme 3)

[MPUMEYAHUE 1. — JIrobast oOHapy»keHHasi HENCTIPaBHOCTH BEI3BIBaeT reHeprupoBanne curHaina AIS/FDI
YPOBHS MONIB30BAaTENsA, KOTOPBII TPAHCIOPTUPYETCS B HUCXOAAIIEM NOTOKE. B 3aBUCMMOCTH OT KOHKPETHOTO
ypous curaan AIS/FDI moxeT ObITh 00Hapy>keH B (GDYHKIMH aJ[allTalliy WK B QYHKIWH [TpUeMa 3aBepIICHHs
KaHaja.

ITPUMEYAHMUE 2. — EXC ne BHocuT Bkiazna B TSF u, cnenoBarenbHO, 3TO TOIBKO JJOKAJIBHOE YCIOBUE
cpabaThIBaHuUs JUIs CETH 3amuIieHHoro yposHs (uepe3 TSFprot), a He u1s1 11060T0 YPOBHSI KIIMEHTA.

[TPUMEYAHMUE 3. — Hapy1ieHust BUPpTYaJIbHOTO CLETIEHUs IpUMeHUMBI ToJbKo K LCAS.

22.2 00630p ycaoBuii SD

B Ttabnune 3 maercss 0030p HeWcCNpaBHOCTEH, KOTOphle CHOCOOCTBYIOT (popMupoBaHuio ycnoBuit SD B
HECKOJILKUX TeXHoJoTusX mepenauyn. [1o moBoay KOHKpeTHHIX omperencHuit SD criemayer oOpamarbes K
PexoMenmanusaM, kacaroImuMcs anmapaTypsl (HanpuMep, Pekomenmanmsam MCO-T G.783, G.798).

Tabanna 3/G.808.1 — O630p HencnnpaBHOCTE, KOTOPbIE CIIOCOOCTBYIOT
¢opmupoBanuio ycjaosuii SD

ATM OTN cau
Vxymmenus B pdposom | Het DEG DEG
CHUTHAJIE
Vxyaumenus B He npumensiercs ffs (ITpumeyanue) Her
OIITHYECKOM TPaKTe

[MPUMEYAHUE. — [Toporamu asst yXy/ieHnil B ONITHYECKOM TpakTe siBisitoTes ffs. BHocsAT nu yxyaienust
ciy)kebHoro curHana OTM (OOS) Bkiaa B popmupoBanue SD, onpenensiercs ffs, nockonsky OOS erie He
3a/1aH.

23 Bbiesienne padoyero u 3allIUTHOTO 00HEKTOB

Jluneitnas 3amuTHas KoMMyTalys 1+1 MOKeT UCTIONB30BaThCS KaK 3alIUTHOE MPUIOKEHNE Ha (DU3MYECKOM
KoJbIle. [1OCKONBKY KOJBIIO YacTO SBISETCS YacThio Ooyiee OOIIMPHONW CETH M TOJIBKO YacTh KaHaja
nepecekaeT KOJbLO, 3TO MPUIOKEHUE OOBIYHO HCIONB3YETCs I TPAHCIIOPTHBIX OOBEKTOB MOAKIHOUEHUS
IIOJICETH.

JIByHarpaBieHHBIN TpadhuK MOKET MapIIPY TU3UPOBATHCS ABYMS ClIOCOOaMu:

. Paboune TtpaHcnopTHeIE OOBEKTHl AN OOOMX HAaMpaBICHWH MOTYT TPUMEHATH PpPa3iu4YHbIe
¢bu3nuecKkrue MapUIpyThl, 1 MOXET HCIIOJIb30BAaThCS IOJIHOE KOJBIO. DTOT CHOCOO HA3bIBAETCS
OJIHOHAIpPaBIEHHBIM KOJIbLIOM KomMmyTaruu mapuipyta (UPSR) u nokasan Ha pucynke 38. Drtot
cnoco6 onpeaensercss B SONET. B oOmiem ciydae oH MOXKET HCIOJb30BaThCSI B apXHUTEKTypax
SNC/I, SNC/N. On He noKeH UCTonb30oBaThes B apxuTekrypax SNC/S u apxuTekTypax 3aiiThl
KaHala.
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Pabounii
TPaHCIOPTHBII
00BEKT

CenexTop MpoU3BOAUT NEPEKITIOUCHUE
¢ paboyero Ha 3alUTHBIN
TPaHCIOPTHBIHA 00bEKT
Pabounii
TPaHCIOPTHBLI
00BEKT

3amuTHbII
TPAHCIOPTHBII
AB —%a 00BbEKT
C
B-A
Cenexrop Harnpasiser
D Tpaduk Ha pabounit D

TPaHCIIOPTHBIN 00bEKT

CocrosHue OTCYTCTBHS OTKa30B CocrosiHue oTKa3za

E:: Cenexrop

G.808.1_F38

Pucynok 38/G.808.1 — OqnonanpaBjenHoe Koablo kommyTanuu Mmapmpyrta (UPSR)

. PaGoune TpaHCIOpTHBIE OOBEKTHI i OOOWX HANpPAaBIEHWHA WCIONB3YIOT OAUH (U3NIECKUIA
MapIipyT, OOBIYHO CaMblii KOPOTKHH. 3allUTHBIC TPAaHCIIOPTHBIE OOBEKTHI MCIOIB3YIOT APYTYIO
9acTh KOJbI[A. OTO TMOKAa3aHO Ha pUCYHKE 39 W Ha3pIBaeTCs 3alUTON MOIKIIOYCHUS
noncety (SNCP). B cuTyanmu OTCYTCTBHSI OTKAa30B 3TO TNPUIOKEHHUE CBOJUT K MHUHHUMYMY
3a/IepKKy Tepeaud ¥ OIMHAKOBO Juis 00omnx Hanpasienuid. Ono ompeneneno B CLIA, OTN u ATM
U MOXET WHCIOJB30BaThCsI BO BCEX 3alMTHBIX apxXuTekTypax. OJHOHANpaBIECHHOE KOJBIO
KOMMYTAIlUU MapIIPyTa MOXKET TAK¥Ke MCIIOJIb30BAThCS MOA00HBIM 00pa3oMm.

A-B  B-A

A-B  B-A

oy

Cenexkrop NpOU3BOAUT MEPEKITIOUEHIE
¢ pabouero Ha 3aIIUTHBIN
TPaHCIIOPTHBIN 00BEKT

Pabounit
TPaHCIOPTHBIN
00beK

A-B
................ C
B-A
D 3alUTHBIA D
TPAHCTIOPTHBIN 00BEKT
CocTosiHUE OTCYTCTBHSI OTKA30B CocTrosiHue 0TKa3a
3 [
: Moct i Cenelcrop G.808.1_F39

Pucynok 39/G.808.1 — Kosabuo 3amuThl noakaodenns noaceru (SNCP)

24 IIpotokoa APS

OOmue ompeneneHus THIOB MpoTokodoB APS pmarorcs B myHkre 3.3.2. B HacrosimieM myHKTe
paccMaTpuBalOTCS XapaKTEPUCTUKU TOBEJAEHUS MPOTOKOJIOB M KX MPUMEHUMOCTh K PA3IUYHBIM THUIIaM
3aIUTHBIX apXHUTEKTYp, OMpeeNIeHHbIX B Hactosmed Pekomenmanuu. IloapoOHOCTH, OTHOCSIHECS K
cXeMaM KOIMPOBAaHHS IMPOTOKOJIA, a TaKkKe HIAeHTH(UKAIMS CIY)KeOHBIX KaHAJIOB, WCHOJb3YEMbBIX IS
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TPAaHCHIOPTHUPOBKU IMTPOTOKOJA, OMpeseNeHbl B PekoMeHanumsIX, Kacalomuxcsl 3allUTHOH KOMMYTAIUU IS
KOHKPETHBIX TexHoJoruil (Hanpumep, Pekomernamusx MCO-T G.841, G.873.1 nu 1.630).

3-3TanHbIi

- JUTSL BCEX TUTIOB apXUTEKTYPBI;

- NpeOoTBpaIlaeT HEMPaBUIBHOE MOAKIIOUYEHHE PU BCEX 00CTOATENBCTBAX;

- 3a/IeHCTBYET CENEKTOP MIIK MOCT TOJBKO MOCIE MMOATBEP KISHHS MPHOPHUTETA.

2-3TanHbIi

— quist apxurektyp 1+1 u (1:1)%

- OoJiee KOPOTKOE BpeMsl 3alIUTHOM KOMMYTAI[UH.

1-3TanHbIi

- quist apxurekTypsl (1:1)";

- camMoe KOPOTKO€ BpeMsl 3alllUTHONW KOMMYTallUH;

— 3aJICWCTBYET CENEKTOP/MOCT IO IOATBEPKACHUS IPHOPUTETA;

— 0omee CI0XKHBIN MPOTOKOIL.
24.1 1-3TanHblii NPOTOKOJI

CpeZ[CTBO BbIpaBHUBAaHUA [BYX KOHIOB 3a1u1/1maeM0171 O6ﬂaCTI/I quepe3 O6MCH CAUHNYHBIM COO6H.[€HI/ICM
(Z > A).

MoskeT npuMeHAThCs B apxutektypax (1:1)" u 1+1.

Moct/cenekTop B TOUKe Z cpabaThIBaeT Mpexe, yeM OyJeT W3BECTHO, UMEET JIM yCJIOBUE B Z TMPUOPHUTET
HaJ YCJIOBHEM B A.

l l Node A Node Z l l

|NR,0,0 | | NR,0,0|
Ha o6oux y3nax SF na WI(A—>7) 0
HEeT 3amnpoca ; 0
0 Bri6op N1 u3 P -
0 YcranoBka mocta ajig N1
Otmnpasnenue 3anpoca ais N1 |
SF,1,0
IIpuem 3ampoca 1
1 ‘VeranoBka mocTa aJist N1 1
| Bri6op N1 u3 P
1 OTmnpaBineHne TOATBEPKICHUS
1 NR,0,1

G.808.1_F40

Pucynok 40/G.808.1 — Ilpumep 1-3TanHOro NpoToKo.ja

24.2 2-3TaNHBIH MPOTOKOJI

CpencTBO BbIPaBHUBAHUS JIBYX KOHIIOB 3all[MINAaeMOM 00acTH Yepe3 0OMeH ABYMs cooOiieHusMu (Z = A,
A>7).

Moxert IMPUMCHSATBCA B apXUTCKTYpax 1+1 co cBOMMM OCTOSHHBIMU MOCTaMHM.
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7 He BBHITIOJIHSIET KOMMYTHPYIOIINX OIEpariiii, moka A He MOATBEPIUT MPHOPUTET ycioBus B Z. Korma A
MOATBEPXKAACT MPUOPUTET, CpabaThiBaeT cenekrop. Ilocae momydeHus MOATBEpKIEHUS B Z cpabaThiBaeT
COOTBETCTBYIOLIHI CENEKTOP.

l l Node A Node Z l l

|NR,0,1 | |NR,0,1 |
Ha o6onx y3nax

>< SF Ha WI(A—> Z)
HET 3ampoca ;
0

Otnpasnenue 3anpoca st N1

SE,1,1 0
IIpuem 3anpoca

1 Bri6op N1 u3 P 1
OTnpasieHne TOATBEPKIECHHUS

RR,1,1

3anpoc NpUHST,
1 MOCT B A yCTaHOBJIEH
Bri6op N1uz P

1

©.808.1_F41

Pucynok 41/G.808.1 — Ilpumep 2-3TanHOTro NPOTOKOJIa

24.3 3-3TanHblil NPOTOKOJI

CpencTBO BbIpaBHHUBAHUSA IBYX KOHIIOB 3alllMIaeMOi 00acT yepe3 0OMeH TpeMs coobiueHusmu (Z > A,
A>Z,7>A).

MoXeT IpUMEHATHCS B apXUTEKTypax 1:n ¥ m:n 1 apxuTekTypax 1+1 co CBOMMHU MOCTOSTHHBIMU MOCTaMH.

Hns cnydas apxutektyp l:n, m:n Z He BBINOJHAET KOMMYTHPYIOLIMX ONEpaLyii, moka A He MOATBEPAUT
npuoputeT ycioBus B Z. Korga A moarBepkaaeT mpuopuTeT, cpabaTtbiBaeT cenektop. [locie momyueHus
NOATBEPXKACHUS B Z cpabaTblBaeT COOTBETCTBYIOLIMH CENEKTOp W yKa3blBaeT ACHCTBHE MocTa Ha A.

B 3aknroueHne cpabaThIBaeT CEIEKTOP B A.

B cnyvae apxutektypsl 1+1 co CBOUMH MOCTOSTHHBIMH MOCTaMH CEJIEKTOPBI UCTIONB3YIOTCS TOJBKO TaK, Kak
OTHCaHO I ciaydas 1:n.
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Node A

Node Z

Ha o6oux y3nax
HET 3arpoca

[Ipuem 3ampoca
VYeranoBka mocta mis N1
OTrnpaBieHue MoATBEPIKAECHHS

MocT Z ycraHOBIIEH
Bri6op N1 u3 P

|NR,0,0| |NR,0,0|

; SFna WI(A—>Z)

Otnpasnenue 3amnpoca s N1

3anpoc npuHsT,

MOCT B A YCTaHOBIIEH

Boi6op N1 u3 P

‘VeranoBka mocta aJist N1
OTmpaBieHne NOATBEPKACHUS

Pucynok 42/G.808.1 — Ilpumep 3-3TanHOro NpoToKo0.JIa

Jlo6aBaenne I

Peanu3anus Taiimepa yaep:kaHus

G.808.1_F42

Hns peanuzanuu QyHKIMK TaiiMepa yIepKaHUs MOXKET MCIOJb30BAThCS BBIYMTAIOIINN CUSTUHK, KOTOPBIT
cpabaTeiBaeT Kaxiaple X MHWUIMCEKYHA. Takas IUCKpeTH3auusi BBOAMT OTrPaHWYEHHWE TOYHOCTU MPH
peanuzauuu BpeMeHu ynepxkanus. Ha pucynke 1.1 npencrasnensl 1Ba npumepa: cpadaTbiBaHHE CUSTYMKA Ha
noHmwkeHne kaxasle 10 mc [25 mc]. [nsa Bpemenn ynepxanusi 100 Mc B CUETUHK yAepiKaHUS MOXKET OBITH
3arpyskeHo 3HaueHue 10 [4] B MomeHT mpoxoxkaeHust curHana SF/SD, co cpabarbiBaHueM depe3 KaxKIble
10 Mc [25 Mc] u IpekpameHneM paboThI IPH AOCTKEHUH 3HaueHus (. B aToM npumepe peaau3yeTcst Bpems
yaepxanus 95 = 5 mc [82,5 + 12,5 mc].

[MPUMEYAHUE. — Jlns cioyyas mepuona cpabaTeiBaHus Ha moHmxkeHue B 100 Mc BpeMs yaepxkaHus (HaKTHYeCKU
cocraBmgeT 50 = 50 mc; T. e. oHO HaxoxuTesa Mexxay 0 u 100 mc.

Bwmecto 3arpy3ku 3Hauenust 10 [4] cueTuynmk MOXKET 3arpyxarThcs 3HaueHueM 11 [5], koTopoe peamusyer
3HaYeHHs BpeMeHHu yaepxanus 105 + 5 mc [112,5 £ 12,5 mc].

TouHoCTE 3TOTO THMA TaiiMepa yaepxkaHus coctapiset 0,5 oT mepuoa cpabaTbIBaHUS.
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| | | |
| | | |
10 9 8 7 6 5
~~~~~~~ Ny ~ . ! Bpems ynep:xanus
T SN Pt 90-100 mc
3arpy3ka 3HaueHus 10 Beluuraromuii HcTeueHue BpemeHu
B CUETUUK TaliMepa CYETYHK Taiimepa ynep:KaHus
yAepKaHUS
A B
l l 25 mc
e
| | | | | | |
! | I | | | !
4 3 2 1 0
S Jtad T T Bpewms ynepaxanns
T o e l 75-100 mc
3arpy3ka 3HayeHuss 4  Buluuraroiuit Hcteyenue BpemMeHH
B CYETUHK TaliMepa CUETUHK TaiimMepa ynepkaHus
yaepKaHus G.808.1_FI-1

Pucynok 1.1/G.808.1 — TouHocTh TaliMepa yaep:kaHus

[Ipu mepuone cpabareiBanms B 10 Mc BIMsHHE pa3inuyuii B 3aJep)kKKax Mepenadyd Mexay padodynM u
3aIIATHEIM TPAHCIIOPTHRIMU 00BekTamMu B cxeMax 3amuThl SNC/I 1 SNC/N 1+1 MOXHO KOMIIEHCHPOBATh,
ecnu BblOpaHo Bpemsi yaepxkanus "0". Korma taiimep ynepkaHust (akTHUeCKH HCHONb3yeTcd (a He
3a0JIOKMPOBaH) W CYETYMK 3arpyXeH 3HaueHueMm "2'", MOKHO KOMIIEHCHPOBATh Pa3iiMuue B 3alepiKKax,
paBnoe 10 mc. CMm. Pekomenganuo MCO-T G.873.1.

Jlo6aBaenne I1

ABToMaTnueckue ycaosusi (SF, SD) B 3ammure SNC ai1s rpynnbi

B cxeme 3amutel SNC/N [u SNC/I] 1+1 ycnoBusamu SF u SD mns rpynmet sisnsitores curdansl SFG u SDG
yenoBuid SF 1 SD, KoTophIe SIBISIFOTCSA BXOJAHBIMU CUTHAIAMHU TSl Tiporiecca 3amuThl SNC. Jloruka, koTopas
Beraucisier ycnoBus SFG u SDG, paboTtaeT cienyronmm o0pa3om:

. Pa6ounit SFG = (W-SF1 u ve P-SF1), unmu (W-SF2 u e P-SF2), nnm....

. 3amutHeit SFG = (P-SF1 u ne W-SF1), uimu (P-SF2 u ve W-SF2), wmn....

. Pa6ounit SDG = (W-SD1 u e P-SD1), wiu (W-SD2 u ne P-SD2), unm....

. 3amutseiit SDG = (P-SD1 u ne W-SD1), unu (P-SD2 u ne W-SD2), unu....

Oto ompenenenne SFG m SDG mnosBomser pasnuyars cOOH, mpoucxonsamuii "mepen" wmmm "BHyTpH"
3ammumEaeMor obmactn. COo¥ mepex 3ammmaeMoil 00JIacTbI0 B OJWHOYHOM CHWTHaje He Oymer
aktuBusupoBathk HU W-SFG [SDG], au P-SFG [SDG], Torna kak u 8 W-rpynne, u B P-rpynne SF-i Oyner
aKTUBU3HUPOBaH; 3HaueHrneM 3nemMeHToB "(W-SF-i, u ve P-SF-i)" u "(P-SF-i, u ve W-SF-i)" Oyzner, ogHako,
"ox5".
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Paswenunenne

Oob/1acTh 3aIUThHI

G.808.1_FlI-1

Pucynok 11.1/G.808.1 — IIpumep oTka3a BHYTPH 3aluiaemMoii od1acTn

Cooit mexnmy cereBeiMu diemeHTamMu (NE) A m B (pucynok II.1) Be3oBer aktuBarumio W-SFG [nmm
W-SDG]. Ecnn 310 cOoii curHana cepsepa, BCe CUTHAIIBI B TipejiesiaX rpymnmsl BoiiayT B coctosaue SF. Ecnu
3TO HapylIeHUe CBS3HOCTH, TO B cocTosHue SF mepeiiger eanHuunblii curHan. O0e CUTyaluM BBI3OBYT
aktuBanuo W-SFG.

Ecau B TO ke Bpems1, HanpuMep, MTPOUCXOIUT pazbeAMHEHNE TN 00pBIB Kabems no Toukn A NE (Brnustoiee
Ha OJIMH M3 CHUTHAJOB B rpynme), To Oyayt aktuBupoBarbess W-SF-i u P-SF-i. Korna cOoit B obmactu
3alIMTHI sBIsieTcs cOoeM cepBepa, W-SFG Oyzner octaBaTbes akTUBHBIM, a P-SFG — maccusabiM. B npyrom
ciydae (HapylIeHHWe CBS3HOCTH B 3alllWIaeMOi 00JacTH) TpyIa OyJeT NepeKIIoueHa, eCli HEUCIIPaBHbIE
CHTHAITBI TIepe]l 00JIaCThIO 3alIUTHl M BHYTPH Hee Pa3IniHBI.

[MPUMEYAHHUE. — B ocoboMm ciydae, korma cOOW BCeX CHTHAJIOB YK€ IMPOU3OMIEN TMepel] O0JAacThiO 3alllWTHI,
naccuBHBl W-SFG u P-SFG. Ho 3T0T 0c005Iii ciyuaii He HapymaeT paboTy mporecca 3aliThl; 3aliiaTh MPH dTOM
HEYero.

Owmunbku/cOoM BHYTpPH 3alMIIaeMoil 00NacTH, KOTopwle BbI3bIBalOT HeucnpaBHocTn AlIS u DEG,
MPOU3BOMAT 3TO BO BCEX IIEMEHTAX TPYMIBI B TOT )K€ MOMEHT (TPW yCIOBHH, YTO TpeOyercs, 9ToObI Bce
CUTHAJIBI BHYTPU TPYIIIBl MPAHCROPMUPOSAIUCL 6 00HOM cueHane cepgepa). Ilo cymectBy, "ORing"
otnenbHbIX yenaoBuid SF u SD MoryT ucrmons3oBaThes 1l cpabaThIBaHUS.

Uto KacaeTcs HapyIICHWH, CBSA3aHHBIX C TOTepell curHama (HampuMep, IOTeps HEMPEephIBHOCTH,
HEOOpaOOTaHHBIM CHUTHAT), WM HApYIIEHWH CBA3HOCTH (HAmpuUMep, HECOOTBETCTBHE HIEHTH(HKAaTOpa
MapuipyTa), To 3TO MOBeIEHHE IPYyNIbl MOXKET He MMeTh MecTa. CUrHaiel (B MPUHLUIE) UHIUBUILYaIbHO
NEPEKPECTHO MOJAKIIOYAIOTCS B KaykaoM dnemeHTe ceTH. Ilo cymectBy, ORing ornenpHbIX curHaiaoB OyneT
WHUIMUPOBATDH 3aLIUTHYI0 KOMMYTAIMIO JJIS TPYMIIbI, KOTla TOJIBKO OAMH (MJIM MOJMHOXECTBO) CUTHAJIOB
MMEET yCIIOBHE HapyLIeHHUs, CBI3aHHOE C TIOTEpel CUTHaNA. DTO c1e0CmBue CHUNCEHUS CIOHCHOCHIU.

JlooaBaenme 111

OO0cyskaeHue BONPOCOB peaju3aluu

B Texnonoruun CLIY, moBceMecTHO IOCTYNMHOM M HKCIOJNB3yeMOW B HAcCTOsIIee Bpems, WU B JApPYrou
texHonoruu (Harpumep, ATM, OTN), ceteBble 3nemenTsl NE cocrost u3 "6mokoB mopra" (PU) u "61okoB
KoMMmyTarun'". BIlokn KOMMyTanyy BBITIONHSIOT MEPEKPECTHOE MOKII0YEeHNE/KOMMYTAINIO, OJIOKK MopTa
BBITOJIHAIOT BCIO HEOOX0AMMYI0 00padoTKy ciyxe6HbIx curHanos CLIM [PDH] (u OAM ATM).

Hus VC-12 CIIU, nepekpectHo coenunsitoniero cereBbie dyieMeHThl (NE), 010k mopra OyJeT BBINONHATH
obpabotky ykazatenms SOH, AU4, a takxke ykazatens VC-4 POH um TUI2 (pucynok III.1). 3artem
pesynsTupytomue curHainsl VC-12 CHM mepemaroTcss Ha OMOK KOMMYTAIMM JJI MapIIpyTH3aIlldd Ha
COOTBETCTBYIOIINE BEIXO/HBIE OJIOKU TOPTA.
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MoOXHO HCHONB30BaTh TOT K€ OJIok mopra, korma curHan VC-4 CILM momwkeH He TpeKpariatbes, a

MPOXOANTH Kak curHan VC-4.

X-cBsa3p RDI/REI
K mapHomy 610Ky npoueca POH VC-4

ot napHoro onoka npouecca POH VC-4

R PU
bl ve-a TU X-cBa3p RDI/REI
POH PP 3
i ! PU
AU4 | ¢ : « i —_———
—» SOH | T T H > _ | 1
PP [} ! VC-4 TU
= = POH [T PP ||
L. SEL "
JIOKaJIbHBINA ’I—E—|<BHeLUHm71 i‘ - _I -——-
v | SOH | AP[]J,“ :
| vcal, Lo
| | POH [0
<< SOH a

G.808.1_FlII-1

Pucynok 111.1/G.808.1 — ITonpo6Hasi (cieBa) u ynpoueHnHasi (Cnpasa) cxembl 0J10Ka oprta
(TOJIbKO OCHOBHBIE (PYHKIINH)

1I1.1 AHaan3

PaccmoTrpumM B kadecTBe mpuMepa cirydait 3amuthl MS 1+1 (pucynok 111.2). [{ist 3To# €11 UCIONb3yIOTCS
nBa OJ0Ka mopTa, 00a c anmapaTHBIMU CPENICTBaMHU, BRIMOJHIOMUMU 00padoTky SOH, AU PP, VC-4 POH
u TU PP, B To BpeMs Kak 3allUTHas KOMMYTalUs peatudyercs B OJ0Ke KOMMYTALUK IyTeM MEPEKII0UeHHs
Bcel rpynmel curdanos LOVC.

TSI

VC-4 VC-4

POH

SOH [

—_——_———

I AU |

POH |

1
1 PPy

—_—_——

|AU|

1
1 PPy

SOH

CTpykTypHas cxema

MS/S4
S4/SX
S4/SX
MS/S4

G.808.1_FIII-2
"@®yHknuoHanabHasA'" cxema

Pucynok 111.2/G.808.1 — OToOpakenne cTpyKTYpHOIi cxeMbl B (yHKIMOHAJIBLHOI:
OCHOBHAasl onepamnus

CoriracHO (GyHKIMOHAIBHOW MOJENH, HAJIWIO YpPe3MEpPHBIH 00BheM (yHKINOHAIBHBIX BO3MOXKHOCTEH
(pucynok II1.3); T.e. obpabotka SOH, kak oxupmaercs, OylneT NpPOM3BOAMTHCS  ABAXABL, TOTJA Kak
obpaborka AU PP, VC-4 POH u TU PP nomkHa BBITTOTHATHCS TOJIBKO OJTUH pas.
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TSI
S12 VC-12
s2 VC-2
S3 VC-3
AcSL PU cLOM W cLOM P PU
cPLM CAIS W [FE= T [F2=] cAIS P
cLOM cUNEQ cLOP_W |! ;‘If 1R ;g 1| cLop P
cAIS TXTI  cTIM cUNEQ_W P B cUNEQ_P
Lop TXTL W TXTIL P
c ExTI <DEG ¢TIM W — | | = ¢TIM_P
ExTI W . : ExTI P
AcTI  ¢RDI ¢DEG_W - - = ¢DEG_P
_ rprw AW |[veall fved]| - AcTiP DL D
TIMdis P(ﬁ?)l; esrw  AcSL W [T|poH ]' POH '| ASL P St
cPLM_ W TIMdls_W_L 'I | TIMdis_P cPLM_P
PMON.W ca1s w [FAU!  Xdemsse [ AU !| cals p PMONP
cLOP W |1 PP | RDIREI 1 PP || cLOP P
- -
MS MS L w p |
RS RS SOH SOH
[ |

""@ynkuuoHa bHaA'" cxema

BbIBOPKA COOBLIEHWI M3 AKTUBHOI'O

CTpykTypHas cxema

JJAHHBIE KOHTPOJIS JIBOMHON

OBbEKTA [IEPEJIAUU
XXX = SEL (cXXX_W, cXXX_P) TXTL W = TxTI
OTOBPA)KEHHUE  pMON = SEL (PMON_W, PMON P) TxTL P = TxTI
AcTI = SEL (AcTIL_W, AcTI_P) EXTI W = ExTI
AcSL = SEL (AcSL_W, AcSL_P) EXTI P = ExTI
TIMdis W = TIMdis
KOHTPOJIb BbIBOPA UCTOYHKKA RDI/REI TIMdis P = TIMdis G.808.1_FIl3

Pucynok I11.3/G.808.1 — OToOpaskeHue CTPYKTYPHOIi cxeMbl B QyHKIIMOHAJIBLHOIi:
3amura MS

3a cder mporpaMMHOro obOecriedeHHs ceTeBoi 3imeMeHT NE MokeT mpemocTaBisITh OXHUAacMbIe

(yHKUMOHANBHBIE BO3MOXHOCTH; OH CKpbIBaeT pesepBHbie mpoueccsl AU PP, VC-4 POH u TU PP ot
aJMHMHHUCTpaTOpa.

st maTepdeiicoB mepemadn Takxke TpeOyeTcs MacKHpoBKa; Ha AByX mHTepdeiicax STM-N oxkmmaercs
BEIBOJI OJJHOTO U TOTO ke curHana (curaano) AU4, VC-4 u TU.

B nambGonee mpoctoil peanusanum OynyT BbiBoauThes "pasnuunbie” AU u TU. Paznuume cBsizano ¢

(aKTHYECKMM 3HAYCHHEM YyKa3aTellsd, OHM HE IOJDKHBbI OBbITh OJMHAKOBBIMH B PabOYeM M 3al[UTHOM
curaaigax STM-N.

Tot dakr, uto 3HaueHus ykazatens AU/TU moryT ObITh pa3iuYHBIMU, HE OKa3bIBAET BIMSHHUS Ha paboTy
ceTH; T. €. 3TO "HecoOoieHNe", B CTPOrOM CMBICIIE, HE HMEET MOCIEICTBHMA, CIe0BATENLHO, IS OTOTO HEe
TpebyeTcss KOMITCHCAITNH.

Bmecte ¢ tem npu obOpabotke POH VC-4 curyauust mHasg. 3mech HYKHO YAOCTOBEPUTHCS B TOM, YTO
curHansl RDI u REI, koropeie BeiBomsaTcsi uepe3 ob6a mHTepdeiica STM-N, HOSHTHYHBI; T. €. IpoOLEcC
koHTpodst POH VC-4 B aktuBHOM 0O110Ke mopta STM-N moimken otmpaBuTh cBon curHaisl RI RDI/RI. REI
Ha niporieccel rereparu POH VC-4 Ha 06oux Giokax nopra (padodeM U 3alllUTHOM).

AHanornuHeiM o0Opa3oMm, 3T0 TpebOyercsi, koraa 3amuta SNC VC-4 BoiOpana BMecTO 3amuTbl MS
(pucysnok 111.4).
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TSI
S12 VC-12
$2 VC-2
S3 VC-3
AcSL PU cLOM_W cLOM P PU
cPLM cUNEQ cAIS W [—1- —-——1 cAIS P
_ 1 1 _
cLOM ¢TIM  TxTI cLOP_W ! T)‘lj il ]! T)‘}j 1| cLOP P
cAIS ¢DEG ExTI CUNEQ W oy [=g='| [==" o p CUNEQP
cLOP cRDI  AcTI ¢TIM_W ExTT W [ | ExTI P ¢TIM_P
¢SSF TIMdis c¢DEG_W - : — cDEG P
PUON ol Acriw |[veal| _VC-4_ AcTI P o0
Cesiw  AeSL_W [|poH 7' POH[] AeSLP S5 p
= TIMdis W TIMdis_P -
cPLM_W - w I P cPLM P
CcAIS_ W CAIS_P PMON.W cats w ['AU | X TAU! cAls P PMON_P
cLOP W \ MS/ 4/ \ MS/ 54/ cLop P cLOP_W 1 Pp | | PP | cLOP_P
\/ \/ o
[ [

"@dynkuuonanabHasn' cxema

CTpykTypHasi cxema

BbIBOPKA COOBIIEHUM U3 AKTMBHOI'O JAHHBIE KOHTPOJIA JIBOMHOM

OBbEKTA TIEPEJIAUN
XXX = SEL (cXXX_W, cXXX_P) TXTLW = TxTI
OTOBPAIKEHHE b\ 16N — SEL (PMON W, PMON P) TXTI P = TxTI
AcTI = SEL (AcTI W, AcTI_P) EXTI W = ExTI
AcSL = SEL (AcSL_W, AcSL,_P) EXTI P = ExTI
TIMdis W = TIMdis
KOHTPOJIb BbIEOPA UICTOYHUKA RDI/REI TIMdis P = TIMdis G.808.1_FIIl-4

Pucynok I11.4/G.808.1 — OTo6pakeHne cTpyKTYpHOil cxeMbl B yHKIIMOHAJILHOM:
3ammuta SNC/1 VC-4

B cnyuae, xorma X-cBa3p RDI/REI He peamnzoBaHa, He OyneT BO3MOXHOCTH H00aBUTH KOHTPOIIb
s dexruBHOCTH TI0 Pekomennarmun MCO-T G.826 B ceTsaX, B KOTOPHIX padOTAIOT BBIIECYTOMSIHYTHIE CXEMBI
3amuTel. Pexomenmannsg MCO-T G.826 TpeOyeT moanep:kKKu IBYHalpaBiieHHOro (0Oaszupyromierocsi Ha
ychyrax) KOHTpoJsi kaudectBa. [[ns sToro Tpedyercsi, yToObI HCIIONB30Bajach MHPOPMALMs OTIAIEHHOTO
KOHIIAa. JTa WHPOpPMANHUSd OTHAJEHHOTO KOHIIA JOJDKHA TIPEICTaBIATh  OIMMOKH/HEWCIPABHOCTH,
OoOHapy)KeHHbIE Ha MapUIpyTe CUTHANA, MO KOTOPOMY (aKTHYECKH TPAHCIOPTHPYETCS WHPOPMAIHs
KJIMEHTA.

[Ipy omHOHamMpaBIEHHON KOMMYTAallMA Ha Ka)KIOM KOHIIE Yy9YacTKa 3alluThl HE3aBUCHUMO MPOWU3BOAMTCS
BBIOOp MEXITy paboumM u 3anmuTHBIM kaHajaoMm/SNC. Ecin B HampaBimeHun A — Z BeIOWpaeTcsi pabodee
nonkmtouenne SNC VC-4, a B HanpaBneHun Z — A — 3amutHoe nogkmodeHne SNC VC-4, To nadopmarus
OTHIaJICHHOTO KOHIIa, W3BJICKaeMas Ha KaKIOM KoHIIe, epemaercs reHepatopom POH VC-4 Ha pe3epBHEIi
OJIOK TOPTA; T. €. 3TO CUTHAJ, KOTOPHI HE BRIOMpAETCS Ha 3TOM KoHIle. Eciiu mpu 3ToM (B 1aHHBI MOMEHT)
UCIOJIb3YIOTCS CBOHM MECTHBIE CUTHAJIBI RI_RDI/RI_REI (BmMecTO COMPOBOXKAAIOIINX
curgasioB RI_RDI/RI_REI), To oTnaneHHbIi KoHEI OyIeT MpuHAMAThL HHOOPMAITHIO, KOTOpast He OTHOCHUTCS
K (akTruecku BeiOpaHHOMY VC-4.

Peructpupyemble NaHHbBIE OBYHANPABIEHHOTO KOHTPOJS XapaKTEPUCTUK (B 3TOM ciydae) HPEACTaBISIOT
HEMPaBUJIbHYIO HHPOPMAIIHIO; T. €. UMHU HEJb3s MOJb30BaThCS.

Koneuno, Ta e camas mpoOiema CyImIeCTBYeT M JUISl PETMCTPHPYEMBIX JAHHBIX OJHOHANPABIEHHOTO
KOHTpoJIs (Oazupyromerocs: Ha 00CIyKMBaHUK) Ha OTIAJI€HHOM KOHIIE.

B cnyuae NE nns mapiupyTtusaunu Ha ckopoctu 64 kout/c ¢ uarepdericamu STM-N Ta sxe npoOnema Oynet
UMETh MeCTO Ha ypoBHe VC-12.

[MPUMEYAHMUE. — Ha pucynkax III.3 u III.4 mpobnema mpencrtaBineHa toibko nmpumeHntenbHO K RDI/REL Dt
PUCYHKM He TMOKa3bIBAIOT 3aBEpLICHHE TAHAEMHOTO NOJAKIIOYEHHs/CerMeHTa WM (YHKIMH HEeHapyIIaroLero
KOHTPOJIS, KOTOpBIe TpeOyIoTCs JUIsl YIPaBIeHHs 3alIUTHON KOMMYyTaleil.
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HoboaBaenune IV
IMpumep 3amuror (1:1)"

B nacrositiem Jo6aBienun naetcs npumep sanmtHoi kommyTtaud (1:1)" (s n = 3) B cetu ATM. B sTom
clIydae UMEIOTCS TpU paboumx 0O0BEeKTa, MapIIPYyTU3aNUI KOTOPHIX BBITIOJHEHA Pa3IMIHBIM oOpa3zoMm. OHHU
3alUIICHbl  OJHUM  3alUTHBIM  OOBEKTOM, KOTOPBIH, TpU HOPMaIbHOM  (YHKIIMOHHUPOBAHUH,
TPAHCIIOPTUPYET W30BITOUHBIM TpaduK. 3allUTHBIH OOBEKT JOKEH WMETh JIOCTATOYHYIO IOJIOCY
MIPOMYCKaHUs, YTOOBl TPAHCIIOPTUPOBATH HAWOOJBINIWK W3 TPEX CUTHAJIOB HOPMAalbHOTO TpaduKa WU
CUTHAJI M30BITOYHOTO Tpaduka. Kaxaplii m3 pabodnx 0OBEKTOB SBIIETCS BUPTYATbHBIM MapiipyToM ATM,
Yeil pa3Mep U BUPTyallbHBIN uaeHTudukarop Mapipyta (VPI) mokasanst Ha pucyHke 1V.1.

W1: 70 Mout/c VPI =97
Hopwmanbubiit ) HopmanbHblit
Tpauk 1 Tpaduk 1
3

W2: 90 Mout/c VPI =345

HopmanbHbiii ( )
Tpapuk 27

HopmanbHbrii
[ Tpaduk 2

\S

W3: 80 Mout/c VPI =104

HopmanbHblii N ) HopmabHbrit
Tpaguk 3— — Tpauk 3
P2: VPI =642 P3: VPI =457
AW

o

M30bITOUHBIIH N36bITOUHBII
Tpaduk Tpapuk

|

P0: VPI =267 P1: VPI =295

3amuTHas nonoca npomyckanus (91 Mout/c)
coBmecTHO ucnonezyetcs PO, P1, P2 u P3

G.808.1_FIV.1

Pucynok 1V.1/G.808.1 — Ilpumep 3amutoi (1:1)"

B atom mpumepe tpebyercst ckopocts 90 Mout/c umoc stueiiku OAM aiist PO (Bkimowaer OAM VP-APS),
P1, P2 u P3, 4roObl o0ecneunTh 3alIMTHYIO KOMMYyTalmio. /s ogHOHANPaBICHHOW KOMMYTAllMd MOXKET
UCIIOJIB30BAThCS |-3TamHBId MPOTOKOJ, MOCKOJBKY, KOIZa YCJIOBHE OTKa3a OOHapy)KHBaeTcs, BCE, 4YTO
HE0OXO0JMMO, — 3TO YTOOBI CHTHal NepefaBajcs OT KOHLA Z K A JUId MHULMAIU3alM{ TEePEeKIIIOYeHUs B
MocTe. HenmpaBuIbHOTO MOJKIIOYEHHS HE MOYKET MPOMCXOJWTh, TaK KaK CHUTHAJ, KOTOPbIM HaXOOUTCS B
3alIUTHOM O0BEKTE, OTHO3HAYHO UACHTHUPHULUUpYeTcs cBouM VPI.
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Cepus A
Cepus B
Cepus C
Cepus D
Cepus E

Cepus F
Cepus G
Cepus H
Cepus 1
Cepus J

Cepus K
Cepus L

Cepuss M

Cepusa N

Cepus O
Cepus P
Cepns Q
Cepus R
Cepus S
Cepusa T
Cepusa U
Cepusa V
Cepna X
Cepus Y

Cepus Z

CEPUU PEKOMEHJIALIMII MCD-T

Opraamsarus padbotst MCO-T

CpencTBa BhIpOKEHHS: ONpe/IelIeH s, CAMBOIIBI, KIaCCH(DUKAITHSI
OO011ast CTaTUCTHKA JICKTPOCBI3H

OO01Me MPUHIKIBI TAPUPUKAIIH

O6w1as sKcmTyaTanus ceTH, TenedoHHas cinyx0a, GyHKIHOHUPOBAHUE CIIYXKO U
yesioBedecKre (hakTophbI

Hertenedonnsie cyKOBI 37I€KTPOCBSI3H

Cucrembl H cpefa nepeaadn, Hu(ppoBbie CUCTEMbI H CETH
AynnoBusyanbHbIe U MYJIbTUMEINIHBIE CHCTEMBI
Iudporas ceTh ¢ MHTETpAIHEH CITYKO

KaGenbHbIe ceTn 1 niepeadya CUTHAIOB TeIEBU3NOHHBIX U 3BYKOBBIX MPOTPAMM U IPYTHX
MYJIbTUMEIUHHBIX CUTHAJIOB

3ammra OT IIoMex

KoHcTpykius, mpokiiaaka 1 3aiuTa kabenei u ApyTrux 3JIeMEHTOB JIMHEHHO-Ka0eTbHBIX
COOpYKEHHUI

TMN u TeXHUYECKOE O6CJ'Iy)KI/IBaHI/IC CeTeH: MCKAYHApPOAHBIC CUCTEMBI IEpEaain,
TCHC(I)OHHBIC, TeHeraq)HLIe, (baKCI/IMI/IJ'ILHLIe " ap€HAOBAaHHBIC KaHAJIbI

Texnudeckoe O6CJ'Iy>I(I/IBaHI/ICI MCIKAYHAPOAHBIC KaHAJIbI [IE€pEaavN 3BYKOBBIX U
TEJICBU3MOHHBIX IIPpOTpaMM

TpebOoBaHUs K H3MEPHUTEITHHOM ammapaType

Kauecto TenedonHoit nmepenaun, TeneOHHBIE YCTAHOBKH, CETH MECTHBIX JIMHHMA
KommyTanus u curaanu3anus

TenerpadHas nepenaya

OxoHeuHoe 000pyOBaHKE AJs TenerpadHbIX Ciyxko

OxkoHeuHOe 000pyOBaHHUE IS TEIEMAaTHIECKHX CITYKO

TenerpadHas KOMMYTaIHs

Ilepenada maHHBIX TIO TeneOHHON ceTh

Certu nepenayuv JaHHBIX U B3aUMOCBS3b OTKPBITHIX CUCTEM

I'no6anbHas naGopMaoHHas HHOPACTPYKTYpa, acleKThl MexceTeBoro nporokona (IP) n
CETH CIEeAYIOIHUX OKOJIECHUH

SI3bIKH 1 06IJ_II/IC ACIICKThI MIPOrpaMMHOI'0 obecrneueHuUs IJIA CUCTEM JJICKTPOCBA3U

OtnevaTtaHo B Lsenuapuun
XKenena, 2005 .




